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Editorial

Three events – one topic

This year, Germany is hosting three outstanding international venues

I

t doesn't happen too often, but this year Germany has three high-ranking events from our
industry as guests. As different as the offerings
may be, they have one thing in common: it’s
always about meat.

ing topics. On the basis of lectures, posters and
excursions, joint findings will be developed
which will help to provide forward-looking
answers to the most important questions
facing the meat industry worldwide.

The "big three" will kick off in spring with
IFFA in Frankfurt, which will open its doors
there from 4 to 9 May. As the sector’s foremost
innovation platform, the trade fair will once
again bring together all players from the industry, retail trade and butcher's trade. Thanks to
its clear focus on meat processing, the world’s
leading trade fair for the sector is unrivalled.
Leading international companies will be presenting their latest technologies and providing
information about the most important trends
and developments in the meat-processing
industry. Of central importance are, above all,
solutions designed to ensure greater food
safety. The digital revolution and the wide
range of possibilities that go with it open up
new potential and plenty of opportunities for
the business. This year’s fair offers important
insights into these new areas and applications.

In autumn, Cologne will be the venue for the
world's largest food and beverages trade fair, a
must for meat professionals who want to learn
from other industries. From 5 to 9 October
Anuga will once more present everything that
is important for the international trade audience. With ten trade shows, eleven trend
themes, an informative event and congress
programme and the largest participation of
exhibitors, it will be the number one event
again. For the first time a South American
country is the partner country of the gettogether: Paraguay. Meat is one of the basic
ingredients of the Paraguayan cuisine. The
specialities also include soo-yosopy (soup
made of minced meat, onions and spices),
parilladas (grilled meat) or bori-bori (chicken
soup with corn dumplings). Paraguay will
attract special attention so that specialities of
the country will be under stronger focus.

Mid of summer in Potsdam near Berlin the time
has come: ICoMST 2019 offers scientists, but also
all those interested in detailed background
information, a very particularized programme
with an international orientation. The congress
to be held from 4 to 9 August is themed ‘Meat for
Diversifying Markets’ and will deal with various
main topics: consumer behaviour, ethics, microbiology, food safety, sustainability, muscle biology, metabolomics, animal welfare, emerging
technologies, digitalization and recently emerg-

Michael Weisenfels
Editor
FLEISCHWIRTSCHAFT
international

These three very different international
events show the broad spectrum of our
industry. Constant further training and the
collection of current information and findings are the key to a secure future for the
entire meat industry and thus also for each
individual who belongs to it. That's why
everyone who has the opportunity to orient
themselves internationally should make
active use of this unique opportunity.
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News
Impossible Foods
Dennis Woodside has been
named President

Dennis Woodside has been named
to the newly created role of President at Impossible Foods, effective
18 March. In his new role, Woodside
will oversee Impossible Foods’
operations, manufacturing, supply
chain, sales, marketing, human
resources and other functions, the
company said.
Woodside joins Impossible Foods
from DropBox, where he was chief
operating officer for nearly five
years. Before that, he was chief
executive officer of Motorola Mobility after its acquisition by Google.
He worked at Google for eight
years, most recently as senior
vice-president and president of
the Americas region. Earlier in his
career, Woodside was an associate principal with McKinsey & Co.,
a mergers and acquisitions attorney at Munger, Tolles & Olsen, and
a judicial law clerk.
The appointment of Woodside
comes at a “critical moment in
Impossible Foods’ growth trajectory,” the company said. The company launched its first upgrade.
//www.impossiblefoods.com

Pilgrim’s Pride

Bill Lovette as global CEO
Pilgrim’s Pride Corporation announced that its Board of Directors
has approved the appointment of
Jayson Penn, current President of
Pilgrim’s USA, to succeed Bill
Lovette (photo), who is retiring from
the position of President and Chief
Executive Officer. Lovette will
remain available to provide strategic advisory services to the company through July 2020. Penn will
assume the position of President
and CEO immediately. Penn, an
accomplished executive with more
than 30 years of experience, grew
up in the poultry industry, beginning in his family’s poultry company. He joined Pilgrim’s in March
2011 and has served as Senior Vice
President of the Commercial Business Group, Executive Vice President of Sales and Operations and
as President of Pilgrim’s USA. Prior
Penn served in management posi-

tions at several leading poultry
companies.
Chaz Wilson has been tapped to
lead the international sales and
logistics team for Pilgrim’s USA. In
his new role, Wilson will oversee
Pilgrim’s USA export strategy, managing the sale and distribution of
the products to a range of export
destinations.
//www.pilgrims.com

Provisur Technologies

Jim Edwards joins company
Provisur Technologies, Inc., a leading global provider of high performance food processing equipment,
announced that Jim Edwards has
joined its Engineered Systems team
as Director of Project Management.
Edwards has over 25 years of experience in the food industry, most
recently as an Assistant Vice President of Engineering at Lopez Foods.
In this position Edwards was responsible for the development,
testing and implementation of key

projects, many of which were for
the Quick Serve Restaurant segment.
In his role, Edwards will provide
technical application support and
lead Project Management for the
engineered systems projects.
Edwards’ other industry experience
includes engineering management
roles at Ozark Mountain Poultry,
Cargill and Perdue Farms.
//www.provisur.com

VLAM
Filip Fontaine succeeds
Frans De Wachter

Filip Fontaine (photo) will be the
new Managing Director of Flanders'
agricultural marketing office VLAM
from 1 July. He succeeds Frans De
Wachter, who is retiring after a
long VLAM career. Fontaine studied
agricultural engineering at the
Catholic University KU Leuven and
held various positions in the Belgian agricultural and horticultural
sector. He began his career as a
project manager and environmental consultant with the Belgian
Farmers' Union "Boerenbond".
Fontaine then worked for a short
period at Cera-Bank. There he
successfully completed a number
of mergers and was involved in the
formation of BelOrta. Most recently,
he was interim CEO at EIT Food and
the integrative company Lidwina in
Kempenland, Belgium. "The Flemish
agricultural, horticultural and
fishery products are characterised
by quality, sustainability, transparency and efficient production.
This reputation must be transported throughout Europe and
worldwide," comments Fontaine.
//www.pers.vlam.be
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News
Vion

Company presents its 2018 results
In 2018, Vion finalised the four year business
plan to invest in and modernise its production
footprint in its home markets of Germany and
the Netherlands. This contributed to the annual
results for 2018, where a strong operational
cash flow reduced the net debt position and
further improved the solvency rate of the

Ronald Lotgerink, CEO of Vion, commented: “The
initiatives will provide Vion with a strong
competitive base for our future growth.“

company. However, the EBITDA was below that
of 2017, due to low cattle-hide prices and an
exceptionally warm and dry summer.
The normalised EBITDA was €60.5 mill. compared to €64.0 mill. in 2017. The net profit
decreased with €11.6 mill. to €10.2 mill., following higher depreciation charges from investments in recent years and lower tax benefits.
The free cash flow was €28.8 mill., mainly
driven by a reduced operating working capital.
The solvency rate increased to 45.4% (2017:
44.3%). The net debt was €35.1 mill. at the end
of 2018, representing a decrease of €14.9 mill.
The company launched Good Farming Balance, a demand-driven pork supply chain, in
Germany. They were rised to Tier 2 on the global
animal welfare benchmark BBFAW. The significant investments of €61.2 mill. improving their
competitive base, for example in plants in
Leeuwarden and Waldkraiburg. There is a
€35 mill. planned investment in Boxtel, enabling a shorter supply chain and a sustainable
way of working at one location.
//www.vionfoodgroup.com

Tönnies

Gaining market share in the financial year
At its annual press conference, the Tönnies
Group reported on its sustainable development in the financial year 2018, its strategy for
growthand key questions in the meat industry.
The company is bucking the market trend and
has maintained its position with a total of
20.8 mill. processed pigs worldwide (+1%,
2017: 20.6 mill.) of which 16.6 mill. were in
Germany (+/-0%). In total the German market
has reduced by 2.5%.
In the beef sector, Tönnies processed and
butchered a total of 440,000 cattle in 2018
(+2%, 2017: 432,000). Due to the weak prices
for pork, which were 12.5% lower than in the
previous year, with €6.65 bn., group sales
were 3.6% lower than in the previous year.

During the past year, Tönnies has thoroughly
reviewed all of its locations.
Overall, the German meat industry is increasingly feeling the pressure of global
competition. Countries such as Spain or the
USA are flooding the international-2-market
with cheaply produced goods without comparable standards, for example in farming and
animal welfare. At the same time, low consumer prices for meat are presenting challenges for the entire production chain in
Germany. To strengthen acceptance in the
German core market, Tönnies realigned its
strategy in 2018.
//www.toennies.de

"The meat industry is changing," says Managing Director Clemens Tönnies at the annual press conference.
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News
Bettcher Industries

Multivac

Aquisition of Cantrell to
gain presence in poultry

China facility to be opened

Bettcher Industries, Inc., announced that it has acquired
Cantrell, a US-based manufacturer
of equipment and systems for the
poultry processing industry. With
this acquisition, the company
expands its presence in the poultry
industry, including the ability to
offer a wider range of equipment
and system solutions to processors. Established in 1944, Bettcher
Industries, Inc. is an ISO 9001:2015certified, vertically integrated
manufacturing corporation with a
worldwide customer base. The
company brings 75 years of successful innovation to the market
as a leading developer and maker
of equipment for food processing,
foodservice, medical, and other
industry segments.
//www.bettcher.com

Danish Crown

Investment in
slaughterhouse
Meat processor Danish Crown has
unveiled its new plant in Blans to
tap demand for the Japanese
market. The processor conducted
a tour of the plant's Ground Season
Pork (GSP) department, which will
be used as a spicy minced meat

The new facilities will create
almost 100 new jobs.

production facility primarily for its
Japanese customers. One of DC's
Japanese customers Maruha was
also present during the facility tour
and the business said they were
the main reason why they invested
a two-digit investment in the
production facility. Maruha is one
of Japan's huge producers of
sausages and meat-based foods,
according to DC.
//www.danishcrown.com

Brazil hopes to build on previous successes. pixabay/maurasegura

Brazil

Meat industry struggles for trust
Since 2011, the Brazilian poultry production has fluctuated between 12.3
and 13.1 mill. t. The preliminary statistics of the industry organisation
ABPA show a decline of 1.7% to 12.8 mill. t for 2018. In exports, a minus of
5.1% to 4.1 mill. t depressed the mood. Sales to the EU in particular collapsed after hygiene deficiencies were found in processing plants. The
industry also suffered from anti-dumping duties, which China has imposed on Brazilian poultry meat since mid-2018. ABPA is cautiously
optimistic for the current year. In January and February, however, exports
fell by a further 6.6% year-on-year to 599,000 t. After five years of uninterrupted growth, Brazil's pork production also suffered a setback in
2018. Production fell by 3.2% to 3.63 mill. t. Export sales even shrank by
8% to 640,000 t, because Russia, one of the most important buyers,
collapsed. Russian authorities had imposed an import ban at the end of
2017, which was only lifted a year later.In January and February, exports
were 5.6% higher than in the previous year. For the rest of the year ABPA
expects good export opportunities for Brazilian pork.
r az

Equipment provider Multivac is to
open a new production facility in
Taicang, China, to grow its presence in the country. The site, run by
Multivac China, is expected to begin
production at the end of 2019 and is
set to create 100 jobs over the next
three years. The new site will include a production hall and office
area of around 4,300m2. The facility
will manufacture thermoforming
packaging machines, tray-sealers,
chamber machines, peripheral
components and spare parts for the
Chinese market. An R&D department
will be set up on the site, so that
Multivac will be able to "react in a
more targeted way to the development needs of regional customers".
Multivac China was founded in 2008
and now has around 80 employees.
The main office is located in Shanghai, and there are subsidiaries in
Beijing, Wuhan, Hong Kong and
Taiwan. A state-of-the-art Training
and Application Center has been
set up in Shanghai, with another in
Beijing, which specialises in meat
processing.
//www.multivac-group.com

Outlook

China pork shortage looms as ASF spreads
ASF has continued to spread
across China in 2019, rattling
global markets. Official reports
indicate significant culling has
occurred – 950,000 pigs since the
first outbreak – but on-theground reports suggest severe
under-reporting. According to the
Chinese Ministry of Agriculture,
the estimated February sow inventory declined 5% month-onmonth and was 20% below this
time last year. China is the largest
producer and consumer of pork in
the world and concerns are now
shifting to how the meat heavyweight will cover any shortfalls
later this year and into 2020.
Interestingly, however, pork and
poultry trade to China is yet to
reflect any significant redirection
of product. Direct imports of pork
into China declined 2% year-onyear in 2018, to 1.19 mill. t swt.
Poultry imports increased 12% in
2018 but remained in line with the
five-year average, at 504,000 t

swt. January and February 2019
reflected some increase in both
pork and poultry trade but neither
lift was outside historical norms.
To date, ASF is yet to have a
significant impact on the trade
with China. China pork or poultry
imports have not yet surged and
expensive imported red meat is

being driven by other forces – but
ASF’s potential to disrupt cannot
be underestimated. If even modest forecasts in production declines come to fruition, China will
require a lot of product from the
global meat market.
//www.mla.com

To date, ASF is yet to have a significant impact on the meat trade with China.
Figure: MLA
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Where science and
practice meet
Dr. Fredi Schwägele, project manager of the
65th ICoMST in Potsdam/Berlin, at the annual
meeting of meat researchers from all over the world

FLEISCHWIRTSCHAFT international:
This year the Max Rubner Institute
is hosting the International Meat
Researchers Congress. Who are
you expecting in Potsdam?
Dr. Fredi Schwägele: The Federal
Republic of Germany is one of the
most important nations in the
world regarding to animal production, slaughter, cutting and in
particular the processing of meat
into an almost unrivalled variety of
meat products. Not least for this
reason, we are extremely pleased
to invite you to the 65th ICoMST in
order to be able to present research in the meat sector and the
related technological developments as well as the progress of
the economy in a global framework.
With a view to the last events of
this kind, we again expect more
than 500 participants from all
continents and more than
40 countries of origin. This international congress of meat researchers is a meeting place for
all sectors involved in meat and

„

meat products, from primary
production to the final distribution
stage. According to the statutes
of the ICoMST, the cooperation
and scientific exchange of information between academic and
applied research in the field of
meat science and meat technology shall be strengthened. To this
end, it is necessary to communicate the latest findings in the
specific scientific disciplines, to
question them critically and to
use the most important results for
meat as a foodstuff. The annual
congresses are intended to provide a forum for planning joint
projects and initiating further
collaborations, irrespective of the
country of origin, experience and
scientific career of the participants.
FW: How often have scientists
from all over the world been
guests in Germany?
Schwägele: After 1978 and 1991,
and thus after a long break of
28 years, we have once again
succeeded in bringing this international congress to our country
to be held. The last two congresses took place in Kulmbach.
Due to infrastructural conditions,
the expected large number of
participants and the Bayreuth
Festival taking place in the neighbourhood at the same time, as
well as the fact that in the host
countries the location is always
changing, this year's 65th ICoMST
will take place in the congress
hotel at Templiner See near Berlin.

Basic knowledge about

“

meat is dwindling

.............................

Under the leadership of the Max
Rubner Institute (MRI), the 65th
International Congress on Meat
Science and Technology (ICoMST)
will be held in Potsdam/Berlin,
Germany, from 4 to 9 August 2019.
Dr. Fredi Schwägele, Deputy
Director of the Institute for Safety
and Quality of Meat at the Max
Rubner Institute, Kulmbach, is the
President of the ICoMST conference and project leader.

Dr. Fredi Schwägele
After his doctorate in chemistry and four years of scientific
work at the Chair of Biochemistry at the University of Bayreuth,
Dr. Fredi Schwägele joined the Institute of Chemistry and
Physics of the former Federal Institute for Meat Research in
Kulmbach in 1987. After the integration of the Analytics working group into the MRI Institute for Safety and Quality in Meat,
Schwägele became deputy head of the institute in October
2014.

FW: The Congress has a long
tradition. How have the topics
changed over the years?
Schwägele: The Congress had its
beginnings in the mid-1950s as a
European meeting of meat professionals with a still small number of
participants. In the late 1970s, the
International Congress of Meat
Researchers was created to pool
global knowledge in meat science
and meat technology and to
initiate joint projects at the global
level. Projects extending beyond
Europe's borders were subsequently strongly promoted by the
European Community.
The ICoMST continues to focus
on meat research and meat technology. In addition to research on
all facets of "red meat", some time
ago poultry with a focus on poultry meat products was included as
a topic.
Due to the increasingly sufficient supply of meat worldwide,
topics relating to the quality of
meat and products made from it
have increasingly come to the

fore. Of course, topics of the
supplier industry, packaging and
mechanical engineering also play
a growing role. In the western
world, issues relating to animal
protection and animal welfare are
of great importance, with
species-appropriate husbandry,
stunning and slaughter becoming
increasingly important.
Over the past two decades,
participants from science and
industry from developing countries and emerging markets have
been increasingly represented at
the "International Meat Research
Congresses", and the problems
they face have been incorporated
into the topics of the congresses
in the course of globalisation.
FW: You have an organizing committee at your side. According to
which aspects was this committee
appointed, who belongs to it and
what has to be taken into account
when designing the content?
Schwägele: There are two committees for the organization and
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implementation of the
65th ICoMST in Potsdam/Berlin,
namely the Organizing Committee
and the Scientific Committee. The
first committee is made up of
national members and, together
with Event lab, our event agency in
Leipzig, it is responsible for the
purely organisational aspects of
planning and running the congress.
This includes the finances, hotel
accommodation, registration and
support of the participants, design
and maintenance of the website,
design of the social events, catering
during the conference, travel and
support of the invited plenary
speakers and accompanying persons, and much more.
The Scientific Committee is
made up of international members
and is responsible for the scientific
programme of the conference. In
this context, it is concerned with
the balance of the programme, the
division into the individual scientific sections in the course of the
congress, the selection of plenary
speakers with the assigned lecture
topics, the technical review of the
poster contributions submitted,
the selection of short lectures for
the individual scientific sections
and the division of the respective
chairmen in the scientific sessions.
This also applies to the organisation of the additional poster sessions and the associated poster
discussions.
FW: What will be the main topics of
the congress programme this year?
Schwägele: The motto of this year's
ICoMST is "Meat for Diversifying
Markets" and is due to the current
worldwide developments in the meat
sector. Detailed information on this
overall topic can be found on our
website at www.icomst2019.com. This
year's congress programme will
focus on consumer behaviour and
ethics, quality and safety, processed
meat and meat analogues, animal
production, muscle biology and
metabolism, emerging new technologies (including digitisation),
human nutrition and sustainability.
The detailed programme with the
titles of the plenary presentations
and the speakers can be found on the
website. For this reason, all interested parties are requested to use
this central link for ICoMST 2019 on
the Internet.
FW: It seems as if meat science is
becoming more practice-oriented

Where science and practice meet
and less basic research-oriented
worldwide. Is this impression correct?
Schwägele: It is obvious that the
basic meat science that we are
familiar with is diminishing in
importance and scope. On the one
hand, this is due to the fact that the
university and state research institutions are not replenished in the
leading positions and that other
research areas are devoted to different topics. The consequences are a

„

to decay, but should be promoted
again in the near future in a targeted manner with the use of sufficient financial and personnel resources.
FW: Where do you see the biggest
research gaps in meat research?
Schwägele: Particularly with regard
to meat composition, there are still
a number of unexplained deviations
from the norm, the development of
which could be clarified using new

PhD Summer School for
young researchers

lack of young scientists in this
important discipline. In many
places, practice-oriented research in
the meat sector is also increasingly
being carried out by industry itself
and carried out in a purpose-oriented manner. However, there is a
general decline in basic knowledge
about meat and the meat products
made from it. In particular, we want
to counteract this with our meat
research congresses taking place
worldwide and the accompanying
events for doctoral students and, in
particular, our planned industry
workshop on Thursday, 8 August,
this year.
FW: Countries such as Denmark and
Spain have a high level of meat
research, others are more reluctant. Where do you see a focus in
Europe, but also worldwide?
Schwägele: In Germany, Europe
and beyond, there are only a few
important institutions in Europe
that are dedicated to meat research
and meat technology, either as
official or university institutions. At
the European level, Denmark and,
for some time now, Ireland have
been recognizable exceptions due
to the special scientific and economic interdependence of interests
in the meat sector. Canada and
South American countries also
occupy a special position here. The
neglect of meat research should be
counteracted noticeably by both the
state and the economy. Existing
knowledge should not be exposed

“

measurement methods (nuclear
resonance spectroscopy, mass
spectrometry) at the specific level of
metabolomics. The necessary
bioinformatics as a tool in this
discipline still has to make significant progress. In view of climate
change, animal production will play
an increasingly important role, with
the agricultural production of
genetically modified livestock
gaining in importance in the future. Innovative processing technologies and the application of new
ingredients in the production of
meat products or alternative products will play an important role.
Finally, various analytical questions
in the field of authenticity, which
include food fraud as well as consumer safety, should be mentioned
as examples. In the course of
ICoMST 2019, a number of such
topics will be presented and intensively discussed.
FW: An "Industry Workshop" is also
planned. Who do you want to address?
Schwägele: There will be an "Industry Workshop" on Thursday,
8 August, 2019, which will take
place in parallel with the actual
scientific congress and thus not
detached from it. This is intended
to initiate a fruitful dialogue on the
practice/science platform. Some
topics already exist, which will be
published on our website at a later
date. In this context, there will be
day tickets, which will also make it

possible to participate in our gala
dinner planned for Thursday
evening. The IFFA in Frankfurt at
the beginning of May will certainly
be a good opportunity to draw
attention to ICoMST 2019 and in
particular to this additional event.
FW: Do you also want to reach
consumers or the public with the
ICoMST?
Schwägele: Of course it is appropriate and necessary to inform the
consumer and the public about the
congress and its "thematic highlights". This is currently still being
considered with the involvement of
the available media.
FW: How do you involve young
researchers in the annual meeting?
Schwägele: As at the last meat
research congresses, young researchers will be our particular
concern and will be duly integrated
into the overall programme. Together with the University of Hohenheim, the MRI will first organise a "PhD Summer School" at the
Kulmbach location (Sunday/Monday/Tuesday) and then in Hohenheim (Wednesday/Thursday/
Friday) the week before the congress in Potsdam. Up to 25 young
scientists can apply. In Kulmbach,
the focus will be on slaughtering
and anaesthesia, while in Hohenheim new processing technologies
in the field of raw sausages will be
thematised theoretically and practically. Detailed plans are still being
prepared and will be published on
our website in mid-March.
FW: Expert excursions also belong
to the tradition of the congress.
What do you definitely want to
show your colleagues from all over
the world?
Schwägele: Eight field trips with
different objectives are planned.
They will always combine technical
activities (slaughterhouses, animal
production, etc.) with sights in and
around Potsdam/Berlin within a
radius of 200 km. In the middle of
March the excursions will be described in detail on our homepage
and can be found for interested
congress participants.
r kck
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IFFA

The hall plan shows not only the new Hall 12, but also the newly created circular route. The show moves completely to the western section of the Fair and Exhibition Centre.

Signs point to growth
IFFA celebrates its 70th anniversary – The first exhibition took place in 1949 in post-war Germany
With around 63,000 visitors and
over 1,000 exhibitors, IFFA is the
world’s leading trade fair and international meeting place for the
sector. 67% of visitors and 62% of
exhibitors come from outside
Germany. Top marks for the fair:
97% of all visitors say they are
satisfied.

M

esse Frankfurt has made large
investments in the Exhibition
Centre and its infrastructure to
ensure a positive trade-fair experience. Exhibitors and visitors can
look forward to a new exhibition
hall, improved orientation, shorter
walking distances and ultra-modern
services. The new Hall 12 has been
completed and is set to change the
look of IFFA permanently. This
year, the No. 1 for the meat industry
moves completely to the western
section of Frankfurt Fair and Exhi-

bition Centre with an optimum
setting for both exhibitors and
visitors. The result is a circular tour
linking Halls 8, 9, 11 and 12.
IFFA 2019 will be characterised
by old and new neighbours. As in
the past, the overall structure is
oriented towards the various stages
of processing because everything at
the fair revolves around the most
valuable of all foodstuffs – meat.
The circular tour begins in Hall 9
with slaughtering, dismembering
and processing, as well as transport
and storage systems, refrigerating
and supply equipment, operational
hygiene, occupational safety and IT.
For the first time, the central processing section is being extended to
Hall 12.0 where manufacturers
from all over the world present
machinery and equipment for the
core processes of meat and sausage
production. On the two floors of

Hall 11, leading international exhibitors from the fields of packaging, packing materials, cutting,
measuring and weighing present
their innovations. In Hall 12.1,
visitors will find a broad spectrum
of ingredients, spices, additives and
casings. The range of products for
‘Selling – everything for butchers’
shops’ occupies a special area of the
new Hall 12.0. This is also the
setting for the German Butchers’
Association (Deutscher FleischerVerband – DFV) with the competition area and market place.
The new Hall 12 has 33,600 m2 of
exhibition space on two levels, as
well as four catering areas, direct
access to the Portalhaus and
Torhaus entrances and parking for
800 cars. With its fascinating architecture and spectacular foyers, it is
a highlight in the southern section
of the exhibition centre.

Highlights and top topics

Every three years the IFFA showcases the latest state of technology
and focuses on the top topics in the
industry. Optimised production,
efficiency of resources, food safety
and digital solutions are keywords
strongly influencing mechanical
engineering. In butchers’ businesses the talking points are increased efficiency and the latest
food trends. The multi-faceted
complementary programme offers
new and proven events. the fair is
the venue for showing and discussing everything that drives the
sector at present and the subjects
that point the way to the future. In
2019, the focus of the programme
and the exchange of expert opinion
will be on the top themes of ‘optimised production’, ‘resource efficiency’, ‘food safety’, digital solutions and ‘food trends’.
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The winner of the International Quality Competition for Sausage joins the ranks
of the elite. Photo: Messe Frankfurt

FLEISCHWIRTSCHAFT’s
presence at the fair

On our own behalf: Visit your trade
media specialists in Hall 12.0, Stand
C21 at IFFA 2019 and experience
packed industry information, exciting specialist books and innovative
projects. There are great activities
and new projects at the stand, it is
worth stopping by. Find out more
about topics and activities at our
stand: amongst other things
FLEISCHWIRTSCHAFT international, fleischwirtschaft.com with
the daily newsletter and the titles
FLEISCHWIRTSCHAFT China
and Russia. Accompanied with
many more projects e.g. the
fleischwirtschaft.asia WeChat
channel and fleischwirtschaft.asia
website or the Russian newsletter,
FLEISCHWIRTSCHAFT family
covers the needs of worldwide
operating managers in the meat
industry and the meat processing
industry.

r “Förderpreis der Fleischwirtschaft” & Meat Vision Gala
on 4 May 2019: the award for
young, innovative projects and
people in the meat sector. For the
7th time our jury of experts
choose three outstanding profiles
in the sectors „trade“, „industry“
and „research“.
The winners are presented at the
Meat Vision Gala the opening
night, 4 May 2019, Portalhaus,
Messe Frankfurt, of the IFFA. The
young talent award of the meat
industry, awarded by afz – allgemeine fleischer zeitung and
FLEISCHWIRTSCHAFT, supports
extraordinary projects, ideas and
career paths and young people in
the meat business. The aim of this
initiative is to identify, promote and
support the top young people in the
meat industry and establish it in the
industry. Because the vocational
chances in the meat economy are
exceptionally versatile and the
Advertisement

IFFA, Frankfurt, Hall 11.0, Stand B32

companies are attractive employers
who promote qualified employees
in every conceivable way. Regardless of whether they are from the
trades, industry, commerce, science
or industry the study – clever ideas
and determination are in demand,
in order to be able to offer the
high-caliber occupied to convince
the jury.
r afz-academy at IFFA 2019 on
8 May: „Do more meat business“ is
the motto that regularly gathers the
best butchers throughout Germany
to collaborate and learn from each
other. After the conference, a
guided butchers‘ IFFA tour will
lead the participants to the innovative hot spots at the IFFA.
Exciting and informative topics
from speakers from the industry:
Successful recommendations for
the butcher's trade, the advantages
of the snack trade, exciting tips on
shopfitting and catering concepts,
potential and challenges of e-commerce and successful management
of a butcher's shop.
The speakers are:
r Fritz Gempel, afz chief correspondent: For brand building /
unique position / personnel
development / employee motivation / company handover.
r Peter Inhoven, butcher's shop
Inhoven, Düsseldorf: Snack craft –
without magic tricks and frippery.
r Bettina Kratz, Managing Director
kplus konzept, Düsseldorf: Shopfitting / Snack / Gastro concepts
for butchers, exciting and adaptable national and international
concepts.
r Dennis Berensmeier, Otto
Gourmet, Heinsberg: E-commerce in the meat trade - potentials and challenges.
r Ulrich Reichenbach, Butcher's
shop Reichenbach, Glottertal:
Successful management of a
butcher's branch – that's how it
works!
r Russian-German Meat Dialogue
on 3 and 4 May 2019: To
strengthen the bonds between
Russia and Germany is the main
purpose of the annual RussianGerman Meat Dialogue. Discover
new business opportunities, learn
from each other and collaborate.
Starting with an excursion to a
leading production venue “Edeka
Rheinstetten” and a high class
butchers‘ business and steaktasting the pre-event ahead of the
IFFA is the perfect introduction to
the German market. With a guided

expert tour at the first day oft he
fair, the Russian-German Meat
Dialogue offers orientation
through the highlights and insights of the IFFA.

Forum – concentrated
expert knowledge
As in the past, this year’s Forum in
Hall 11 will be characterised by
concentrated expert knowledge
alternating with practice-oriented
exhibitor lectures. The programme,
which is being organised by Messe
Frankfurt in cooperation with the
dfv Media Group, is oriented towards the top themes of the fair and
focuses on one a day:
r Saturday, 4 May: Food Trends –
Ingredients
r Sunday, 5 May: Butchers’ Trade
and Sales
r Monday, 6 May: Product Optimization and Digital Solutions
r Tuesday, 7 May: Food Safety
r Wednesday, 8 May: Food Trends –
Packaging
r Thursday, 9 May: Resource
”Efficiency
There will also be guided tours of
the fair based on these themes. By
taking part in the IFFA Discovery
Tours, visitors can obtain an overview of products and services relevant to the themes and find out
more about selected highlights.
In keeping with tradition, the
German Butchers’ Association is
organising a variety of quality
competitions for butchers and
talented young people at the fair.
The competitions, for which entries
are invited via the DFV website,
give entrants the chance to test and
demonstrate their skills in an
international setting. For the winners, the cups, medals and certificates are excellent marketing tools
for their PR activities.
The international quality competitions will be held in the competition
zone in the new Hall 12.0. Here all
the participating butchers’ businesses can compare themselves
and their work at international level
in terms of the variety of skills
involved and quality of their products. It is not only the cups, medals
and certificates that make these
competitions attractive. They are
also an important tool that butchers
can use as a way of checking and
improving the quality of their
products.
r Saturday/Sunday, 4 and 5 May:
International Competition for
Young Butchers
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r Monday, 6 May: International
Quality Competition for
Sausages
r Tuesday, 7 May: International
Quality Competition for Products
in Convenience Packages, Cans
and Jars
r Wednesday, 8 May: Butchers’
Training Classes Demonstrate
their Skills
r Thursday, 9 May: International
Quality Competition for Ham

Digitalisation for the trade
At the fair, butchers and meat
processing professionals will be
able to learn more about the way in
which traditional and future practices will collaborate in their trade.
The digital revolution and the wide
range of possibilities that go with it
open up new potential and plenty of
opportunities for the artisan
butcher. The fair offers important
insights into these new areas and
applications in the meat industry.
Against the background of the
continuing good economic situation that pertains in the butchery

and meat-processing trade, the lack
of qualified, specialist staff is leading to excessive workloads in many
businesses. Any unused potential
for efficiency savings must be
seized upon. One such measure is
investment in modern, often digitally supported, technologies. That
way, time-consuming routine work
can be done more quickly with
digital support – the major aim
being: more time for the customer.
The range of modules and solutions
on offer is huge.
The Association of German
Butchers has created a strategy
committee to deal specifically with
the ‘Digital Revolution’ and has
thus made the issue an important
aspect of association policy. The
members of this think tank meet
regularly and will, amongst other
things, be devising recommendations for action for their professional colleagues. Gero Jentzsch,
Head of Communications in the
Association of German Butchers
says: “First and foremost, we deal
with issues that serve to optimise
Advertisement

The Via Mobile makes it possible to move around the fair easier and quicker than
ever before. Photo: Messe Frankfurt

business procedures. A butcher’s
shop will always remain an artisan
business, producing high-end
artisan food – that is its strength –
but the way in which the concomitant procedures work – I mean
things like, for example, the ordering process or other office procedures – can be improved through
the use of digital services.“

Top priority: food safety
Micro-biological contamination,
foreign bodies, inadequate labelling, together with violations of
limits with regard to controlled and
banned ingredients are, according
to the German Federal Office of
Consumer Protection and Food
Safety (BVL), the most common
sources of complaint. Subsequent
investigations have almost always
thrown up the same picture,
namely that the causes can be
overwhelmingly traced back to
human negligence, less frequently
to technical failure. And, unfortunately, there are black sheep in
every sector, who deliberately flout
the legal regulations with thoroughly criminal energy, in order to
gain advantage for their business.
In effect it amounts to food fraud.
The meat-processing industry
remains heavily dependent on
manual handling. As a result,
people continue to be the greatest
hygiene risk as far as the transmission of germs throughout the
value-creation chain is concerned.
Principally in areas where there is
direct contact between the workforce and the products.
An important step towards greater
food safety, therefore, is to replace
manual activity with automated
processes as extensively as possible.

One example of this is the fully
automated portioning and insertion
of fillets, steaks and cold cuts into the
packaging by means of dispensing
units and industrial robots.
First and foremost, consistently
applied hygienic design of appliances, apparatus, machines and
plant is absolutely crucial in maintaining hygiene. The basis for this
is formed in statutory regulation,
such as the machinery guidelines
and food hygiene regulations, as
well as the recommendations in the
guidelines set out by the EHEDG
(European Hygienic Engineering &
Design Group). These prescriptions
are aimed at essentially constructive
measures. It is all about avoiding
dead spaces, undercuts, depressions and crevices, because that is
where the remains of products are
most likely to collect and provide
the ideal breeding ground for
microbial infestation. Hygienic
Design is, however, also about
making machinery and plant
cleaner-friendly, so that they can be
cleaned more easily, more thoroughly, more quickly and in a way
that is more sparing of resources.
So, from 4 to 9 May in Frankfurt/
Main, over 1,000 suppliers will be
showcasing their new products,
together with trends across the
whole meat-processing chain.
Expert lectures, live demonstrations, product competitions and
Discovery Tours are part of the
extensive programme to aquire
specialist knowledge.
r Opening times
4 to 8 May 2019: 9 a.m. to 6 p.m.
9 May 2019: 9 a.m. to 5 p.m.
//www.iffa.com

keller-brennecke.de

TASTE IS THE CLINCHER!

with

without Fessmann

“Tastes like cardboard” – No chance of that!
As a leading manufacturer of high-tech systems for smoking, cooking, baking and cooling, with us, it’s all
about the best taste possible.
If you want to amaze your customers with even better tasting products and are keen on technology that is
robust and easy-to-use, you can learn more online now at www.fessmann.com

FESSMANN GmbH und Co KG • 71364 Winnenden • Germany

For foods in premium-quality

The industry counts on the Fessmann Turbomat Ti3000
The industrial system Ti3000 will get more than 1.5%
more yield as compared to other systems - at the tried
and tested FESSMANN quality! Completely made of
stainless steel and built steam-tight out of panels, the

Ti3000 is universally usable according to your specific
needs. The central unit technology also convinces with
its flexibility and best circulation air outputs at short
process times.

 Only one system for Smoking, Cooking, Drying and
Hot air cooking up to 170° C
 Central unit technology for higher yields
 Automatic CIP cleaning system
 TRIPLEX-insulation without thermal bridges
 Optionally: Automatic transport system
 Use of "over-length" supply trolleys and transport
frames
 FOOD.CON control for reproducible results
 Automatic door opener serially included
 Smooth circulation blower for consistent smoking
climate in the entire system
Ti3000 for 5 trolleys

FESSMANN GmbH und Co KG • 71364 Winnenden • Germany
www.fessmann.com • Phone +49 7195 701-0

21

Fleischwirtschaft international 2_2019

IFFA

Starting in a good position
The domestic market is in a buying mood, foreign business is at a high level
The German meat processing machinery industry is in a good position in
the run-up to IFFA: 2018 was the eighth year of growth for the industry.
The production value grew by around 4% to almost €1.2 bn. Around
60 companies are active in the industry. Domestic business proved to be a
strong driver of business development. Exports exceeded the previous
year's level.
By Beatrix Fraese

I

n 2018, production in the food processing and packaging machinery
sector rose by around 6% to €14.8 bn. This means that the industry
developed significantly better than the mechanical engineering industry
as a whole, which recorded a plus of 2%. The food procssing machinery
and packaging machinery industry is the fifth largest of a total of
34 branches of German mechanical engineering. Export sales account for
86% of total sales.
The meat processing machinery sector is the strongest sub-sector and
once again showed solid growth momentum in the past year. According to
preliminary data, machine production rose by 4% to €1.2 bn. Especially in
the last three years domestic business has contributed very strongly to the
growth of the industry. In 2017, machines worth €347 mill. were sold in
Germany, representing an increase of 12% over the already high level of
the previous year. The investment level remained high in 2018 as well.
Modernization projects, capacity expansions and the construction of new
production sites provide lasting impetus. According to preliminary calculations by the VDMA, total demand in Germany is expected to reach
almost €400 mill. in 2018. Of the machines sold in Germany, imports
regularly account for around 20% of the sales value. In 2018 too, imports
mainly came from the Netherlands. China, Austria, the Czech Republic
and Switzerland follow at a greater distance.

Difficult market environment – moderate growth in exports
Foreign business has been at a high level since 2015 and fluctuates between €550 mill. and €565 mill. After a slight decline in 2017, exports rose
moderately again last year by around 2% to €557 mill. This value does not
include cooking and smoking equipment or spare parts.
Meat processing machines from Germany are sold all over the world
and ensure safe, hygienic and efficient meat processing in more than
100 countries. The focus of foreign trade remains on Europe: in 2018, 58%
of foreign deliveries went to European countries, 46% of which to the
European Union. Seven of the Top 10 sales markets are in the EU, including the United Kingdom, where deliveries grew at a double-digit rate in
2018. Pre-emptive effects in the investments in connection with the Brexit
are reflected here, because the future conditions for procurement are
uncertain for the British companies. This also applies to the future business opportunities of the German and other European machine suppliers
in the United Kingdom.
In the other important EU markets of the German manufacturers
different tendencies can be recognized. Overall, deliveries to the European
Union rose by 3% to €256 mill. France, the United Kingdom and Spain
were the three strongest markets. Deliveries to Italy also rose by 22%, well
above the previous year's level. Favourable depreciation conditions offered
Italian companies clear investment incentives. Deliveries to Austria also
increased at a double-digit rate, while demand from the equally important
Polish market remained stable at a high level.
The USA, for many years the most important export market for machine manufacturers, continued to show a propensity to invest in 2018.
German deliveries to the United States amounted to €85 mill., reaching
an all-time high last year. The US tax reform launched in 2017 combined
with favourable depreciation conditions has created additional investment

incentives for meat processing companies, which continue to invest heavily in modernization and capacity expansion, in addition to the favourable
exchange rate. The VDMA therefore also expects good business opportunities in 2019, especially as the high demand for technology cannot be met
by local suppliers alone.
The third most important region for German machine manufacturers is
Asia, with China, South Korea and Japan as the strongest markets. After
several weak years, business in China picked up again somewhat in 2018.
Deliveries of meat processing machines amounted to €15 mill. Against the
background of the very strong local mechanical engineering industry,
which is additionally strengthened by political frameworks, the business
opportunities for foreign companies that do not establish local production
in China are limited. Therefore, a return of China to the Top 10 list of the
most important sales markets should be questioned.
Business in Russia developed much more positively in 2018. The country has traditionally been of great importance for manufacturers of meat
processing machinery. Due to the sanctions and the devaluation of the
ruble, many investment projects have been put on hold in recent years.
The Russian ban on importing European foodstuffs and the statesponsored establishment and expansion of the local food industry in
return have led to strong investments. This applies in particular to meat
processing establishments. According to the market research company

Advertisement
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The German production of meat processing machines including thermal
processing equipment is estimated to be +4.3% in 2018 in comparison to 2017.

Credinform, their output from January to November 2018 increased by
more than 12% compared to the same period last year. The business opportunities for machine suppliers are good, the demand cannot be met by
local companies. In 2017 there was already a 23% increase in German
exports, and in 2018 deliveries to Russia rose by exactly the same order of
magnitude, reaching €31 mill.
Further business impulses came from the countries of Central and
South America, with Mexico, Brazil and Argentina at the top. In Asia, in
addition to the mentioned countries China, Japan and South Korea, there
were increased demand impulses from Thailand, Vietnam and the Philippines. However, the countries of Africa – with the exception of the Republic of South Africa – and the Middle East fell short of expectations.

Rising consumption drives investment
The further prospects for the meat industry supplier industry remain
positive. According to the British market research company Euromonitor
International, global meat production amounted to €1.05 tn. in 2018. By
2027, the production value is expected to rise to €1.56 tn. This corresponds
to an annual increase of around 5%. According to Euromonitor International, the volume of meat sold worldwide in 2018 amounted to 237 mill. t,
which is also growing at an annual rate of around 2%.
Asia already accounts for almost half of meat production and consumption. The growth has been and will continue to be driven by increasing

consumption in highly populated regions – in addition to Asia with China,
India and Vietnam at the top, Central and South America with Mexico,
Brazil and Argentina as the main countries, and the Middle East and
Africa with Iran, Egypt and Nigeria, for example.
According to Euromonitor, the volume sales of fresh meat in North
America will continue to rise until 2022 despite already high per capita
consumption, while volume sales in Western Europe will decline slightly
overall. This is due on the one hand to demographic factors and on the
other hand to the trend towards integrating meat alternatives into the diet.
At least in Germany, the proportion of so-called flexitarians, who prefer to
eat less but better, is increasing. Consumption in the newer EU countries
such as Poland, the Czech Republic and Hungary, on the other hand,
continues to rise – despite already high per capita consumption.
Not only German manufacturers are benefiting from the overall upward
trend in the global meat industry and the associated investments. According to data from the national statistical offices for 2018, most other supplier countries of machinery and equipment recorded growth in export
business.
This should amount to more than €2 bn. in 2018. In all likelihood – the
final export data for the 52 industrialised countries included in the VDMA
will not be available until June – Germany's share of world trade in 2018
will again be just under 30%. As the second most important supplier
country, the Netherlands accounts for around 22% of international trade
of meat processing machinery. Italy, the USA, China, Denmark, Poland,
France, Austria and Spain follow at a greater distance with shares of between 9% and 4%.

Main topics and trends
The food industry – no matter in which country – has good growth
prospects, for demographic reasons alone. However, attractive industries
are also characterized by very intense competition and high price pressure. This also applies to the meat industry, which processes the most
valuable raw material there is. This is where mechanical engineering
comes in and offers numerous solutions that enable hygienic, efficient
and economical processing and thus maximum added value.
Many companies in the German meat processing machinery industry
can look back on a long history, some have lasted over a hundred years. In
recent years, the companies have succeeded in keeping themselves at the
technological forefront and in developing innovative solutions for the
diverse requirements.
Manufacturers do not only take technical requirements into account.
Nutrition trends, social changes towards smaller household sizes,
changed distribution structures, special requirements related to recipes or
religious regulations are driving innovation forward. In the end, all new
developments and optimizations have one goal: to enable the safe, hygienic, efficient and economical processing and packaging of meat and
meat products. The focus is on food safety, resource efficiency, production
optimization and digital solutions.

Product safety remains a top issue

...............................
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The German exports of meat processing machines had a total volume of €557
mill. in 2018, which is up +1.7% in comparison year-on-year.

It goes without saying that food safety is a top priority in the meat industry.
Mechanical engineering does not only supply the "hardware", i.e. hygienically designed machines that are easy to clean. The manufacturers offer
their customers integrated solutions for hygienic production. This includes, for example, the creation of cleaning concepts with fixed intervals
or alternatively – and depending on the plant technology – according to
cleaning requirements. Sensors help to determine the optimum time. CIP
procedures (Cleaning in Place) are increasingly being used. They avoid
oversized cleaning processes and at the same time offer maximum safety.
The valuable raw material meat deserves the highest protection, and
packaging technology is of utmost importance.
Packaging protects food from external contaminants such as light, dust
and microorganisms and prevents loss of aroma and moisture. In particular, the use of protective gas (MAP – Modiefied Atmosphere Packaging)
ensures the longest possible shelf life without loss of quality. Control and
inspection measures throughout the entire manufacturing and packaging
process provide additional safety.
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France, the United Kingdom and Spain were the three strongest European
markets for German meat processing machines.

Optimized use of resources and materials

Resource efficiency is becoming increasingly important in the meat industry. Technically, numerous solutions are already available that help to
efficiently use or save energy, water and raw materials. Energy-efficient
drives, reduced water consumption during cleaning, the use of process
heat, all this and much more has a positive influence on the energy balance and lowers production costs. Sustainability, in particular the saving of
material, is the top priority for packaging and is becoming increasingly
important. Highly efficient foil feed systems help to keep foil waste in the
form of edge strips and punched grids as low as possible. In general,
packaging is becoming thinner and lighter, with the same or better packaging performance and stability. This weight reduction saves raw materials and energy and lowers transport costs. Sustainable production and
economic factors fit together.

Production optimization and digital solutions
The optimization of production processes has many starting points. Optimally coordinated production processes can reduce time, resources and
costs, also for existing plants. The overall equipment efficiency (OEE) is
becoming more and more important.

..................................

Source: Federal Statistical Office, VDMA

Condition monitoring detects deviations and ensures that the system
reacts at an early stage before any major failures occur.
Solutions to minimize organizational losses that occur during setup,
maintenance, cleaning and product changes are the levers to keep production time as high as possible and help to obtain best sustainability in food
processing. Automation solutions play a central role and are becoming
increasingly important. The focus is not only on increasing performance.
Important here is reproducibility and thus consistent quality, higher
product safety through the reduction of human intervention and automated control and inspection measures. In addition, automation also
becomes a necessity in times of labor shortages and improves the working
conditions of skilled workers in production.
Optimizing production and thus increasing efficiency are ultimately the
core objectives of digitization. The digitalization of production and the
networking of components, machines and systems are becoming increasingly important. The main players in digitization – or in industry 4.0 – are
software, sensors, data, networking and intelligent components. They
enable tailor-made production according to individual customer requirements – cost-effective, flexible and of high quality. Important partial aspects are already reality. Machines are equipped with sensors, radio modules and measuring devices whose data help to monitor and control production.
These and many other topics will play a major role in the dialogue
between customers and machine manufacturers at IFFA 2019, which
takes place from 4 to 9 May in Frankfurt (Main), Germany.

VDMA – Industry association
at the service of mechanical engineering
The VDMA (Verband Deutscher Maschinen- und Anlagenbau e.V. –
German Engineering Industry Federation), based in Frankfurt am Main,
was founded in 1892 and has been in the service of mechanical engineering for over 125 years. It represents the interests of more than 3,200
companies in the investment goods industry and is thus the largest industrial association in Europe. With 1.3 mill. employees in Germany and
a turnover of €232 bn. (2018), mechanical engineering is the largest
industrial employer and one of the leading German industrial sectors
overall.
With over 300 member companies, including 50 meat processing
machine manufacturers, the Food Processing Machinery and Packaging
Machinery Association is one of the largest industry associations under
the roof of VDMA. As the technical and conceptual sponsor of IFFA, the
trade association represents the interests of the sector and supports Messe
Frankfurt in all technical and market-related issues.

VDMA Technology Lounge at IFFA 2019
At IFFA 2019, the VDMA Food Machinery and Packaging Machinery
Association will be presenting itself together with partners from research,
science and the start-up scene in Hall 11.1, Stand B41.
In the VDMA Technology Lounge, the University of Leipzig, the TU
München Weihenstephan, the Fraunhofer Institute for Process Engineering and Packaging IVV from Dresden, the DIL German Institut for Food
Technologies based in Quakenbrück and the start-up company R3DT
from Karlsruhe will present their research results, prototypes and software
solutions for the future of factory planning, production and cleaning
processes.

Beatrix Fraese
has been working for VDMA since 1998 after having finished her studies in sinology, political sciences and business economics. She is a consultant in the
professional association for food machinery and packing machinery. There she is
responsible for the whole area of food machinery, focussing on sector economy,
FLEISCHWIRTSCHAFT international 2_2019

market information, fairs, press work and public relations.
Author’s address

USA are by far the No. 1 in the Top 10 sales markets for German meat processing

Beatrix Fraese, VDMA Nahrungsmittelmaschinen und Verpackungsmaschinen, Lyoner Straße 18,

equipment in comparison to other countries.

60528 Frankfurt, Germany
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Trends in additives
and ingredients,
skins and casings
Building knowledge of spices helps to reach out
to customers and benefit from tendencies
Technologically effective additives are used in the manufacture of both
traditional meat products and of new forms of substitute products. From
the point of view of the consumer, there is much discussion of calories,
fat and cooking salt substitutes and we are seeing a paradigm shift unfolding, from ‘faster, cheaper and more’ to higher quality and a greater
awareness of food.

S

pices and herbs, too, are, for many consumers, the epitome of the
refinement of taste. When it comes to seasoning and taste for meat
products, the motto is: ‘Treasure the traditional and try something new’.
Trends are changing ever more rapidly and, with them, also, preferences
for particular flavours. The sector is thus building on its extensive knowledge of spices and innovative ideas are being put into practice in saleable
products as quickly as possible.
Spice extracts have, in recent years, become welcome alternatives to raw
spices in many areas and are being showcased by various companies.
Spice extracts are derived from the raw spices and contain essential and
fatty oils and flavours, as well as hot, spicy substances in concentrated
form. They are used for seasoning and for adding colour. A broad range of
flavoured sauces, pastes and meat marinades, based on both oils and
emulsions, will be exhibited at the fair. Pre-spiced and herb-marinated
meat produced both industrially and by artisan butchers have proved
themselves in the market over a number of years and the market share of
convenience products has also continued to grow.
More and more people are buying ready meals, including side dishes, to
eat at home. Many foods are today eaten as a snack on the premises or
increasingly, too, on the move – snack-meals are very much on trend. This
is an area where herb and spice companies often provide recipes and new
ideas, as well as the herbs and spices themselves. The paradigm shift
towards better quality and a greater ethical awareness of food on the part
of the consumer shows itself, too, in the increasing demand for organically produced spices. Suppliers are reacting to this and constantly building up their offer of organic products.
The way meat products look is also an important sales feature. Herbs
and spices can help in this and are increasingly being used to improve the
look of meat products and to spice them externally. For this, water-soluble
colourings have been developed. When it comes to sausage casings, it is
possible to transfer spices and colour – as well, indeed, as a smoked effect
– directly onto the surface of the meat product during the cooking process.

The latest on the use of additives
Small amounts of additives are added to foodstuffs in order to achieve, or
improve, particular qualities. They are used to produce a positive impact
on the manufacture, storage, processing or qualities of a product. Without additives, our range of foodstuffs would be unthinkable in its present
form. Current developments in meat processing include, for example, the
injection of brine to improve the texture and increase the yield of boiled
ham. Moreover, people are now also working on improving the elasticity
of boiling sausage and the stabilisation of emulsified products. Knowledge of the impact of individual components is, thus, crucial for the
quality of the product. Each individual ingredient has its own special
characteristics and influences the sensation in the mouth as well as
texture and consistency. One very interesting area is research into recipro-
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Companies are assisting customers with individual solutions and offering,
for example, phosphate-free, soya-free, casein-free, lactate-free products and,
indeed, products free of all milk derivatives.

Advance of substitute meat products

Trends with spices and herbs are changing ever more rapidly and, with them,
also, preferences for particular flavours. Photo: Messe Frankfurt

cal effects of individual ingredients, in particular between hydrocolloids,
proteins and emulsifiers.
‘Clean labelling’ has for many years been a persistent trend in the meat
industry. This is a clear expression of the demand – both amongst consumers
and amongst the retail trade – for products that are as free from additives as
possible. Accordingly, the supplying industry has developed compounds that
are free of E-numbers and uncomplicated in terms of declarable substances.
The stabilising effect of these systems is based on functional ingredients that
do not have to be declared as additives. ‘Clean labelling’ is an issue that is as
current for barbecue spices and sauces as it is for more traditional products.

Using isotope analysis, it is now possible to determine the geographical
origin and authenticity of herbs and spices. To do this, databases and
authentic examples from defined growing areas are required for reference
purposes. As a result, for example, chilli or paprika that has been adulterated with Sudan dyes can now be detected beyond doubt by analysis.
Foreign plants can be identified through their DNA. Thanks to new analytical methods, food fraud (adulteration or substitution) is becoming more
and more difficult to get away with. And vegetarian or vegan alternatives to
meat products have now definitively arrived in the mainstream of society.
Meat substitutes have emerged from the niche of organic markets and
health food stores and found their way onto the shelves of grocery shops
and discount supermarkets. Building on their core competences, relating
to products for the manufacture and processing of meat and convenience
products, the supplying industry has extended its ranges to include vegetarian lines. Many businesses are actively involved in the transformation
of plant-based protein into tasty meat-substitute products for flexitarians,
vegetarians and vegans. In the process, the construction of fat emulsions
makes it possible to substitute vegetable fats for animal fats.
At IFFA the top suppliers from Germany and abroad will be presenting themselves and their products relating to the product group of
ingredients, herbs, spices, additives, skins and casings in the new exhibition hall 12.1.
//www.iffa.com
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What‘s new at the fair?
At this year's IFFA – leading international
trade fair for the meat industry – more than
1000 exhibitors from around 50 countries will
present their innovations and proven solutions.
From 4 to 9 May 2019, the innovation platform
will present a comprehensive range of products
from slaughtering and processing to packaging, refinement and sales – on a gross exhibition area of around 109,900 square metres
spread over seven hall levels. With around
63,000 visitors from 142 countries, IFFA is the
world's leading trade fair and international
meeting place for the sector. Some weeks in the
run-up to the fair, FLEISCHWIRTSCHAFT
international asked exhibitors about their new
products, which are presented in this issue.
The addresses and stand numbers of the suppliers can be found in the IFFA catalogue. This
can be ordered from Messe Frankfurt in the
ticket shop. Photos: Messe Frankfurt

Composite films from
renewable raw materials
Allvac Folien GmbH from Waltenhofen, Germany, presents its
strong innovative drive on the
subject of sustainability at IFFA,
the leading international trade fair
for the meat industry. At its stand ,
the Allgäu-based film manufacturer will not only present its sustainability report, but will also
demonstrate the thermoforming
capabilities of innovative barrier
films containing renewable raw
materials.
Not only an increasing number of
customer inquiries, but also the
new packaging law, have motivated the company to invest even

more innovative power in trendsetting packaging solutions. The
company’s in-house laboratory and
application technology centre offer
the best prerequisites to test and
further develop new types of composite films. First concrete approaches are environmentally
compatible materials, but also
recyclable ones, which can be
returned to the production
process. In general, polyamide and
polyethylene, forming the basis of
barrier films, are obtained from
crude oil. Meanwhile, the industry
is looking for ecological alternatives by using rapeseed oil or sugar
cane as a base to substitute crude
oil. The company’s polyamide-free
composite films have already been

put to the test and offer very practical application possibilities.
Innovation alone is not sufficient
to make the sustainability report,
which the company is also presenting at IFFA, meaningful. It
impressively documents the various approaches based on ecological, economic and social aspects.
Residual materials originating from
the production of composite films,
for example, are painstakingly
sorted while its quota is carefully
monitored in the framework of the
company’s waste management.
Due to the fact that the production processes of composite films
are very energy-intensive and
energy efficiency is of utmost
importance, the company has been

able to install an extensive energy
management system utilising ISO
50001. The monthly energy monitoring compiles and analyses
statistics concerning electric
energy. It also uses heat recovery
and has replaced all incandescent
light bulbs with LEDs.
Sustainability also means human
interaction – with employees and
also with customers. This is one of
the reasons why the film manufacturer has joined the GKV Code of
Conduct which comprises competition law, global guidelines concerning human and labour rights as
well as ethical and social principles.
//www.allvac.de
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Convenience lines influence
the production costs
Schomaker Convenience Technik
GmbH from Hilter, Germany, exhibits the newest innovations of
convenience lines at the IFFA. The
fryer, hot air oven, steam tunnel
and water cooking systems are
characterized by its high efficiency. This was previously considered by the point of conception.
The continuous systems are designed and specified to the requirements of clients as well as to
the conditions on the production
site. The machines are heated –
depending on requirement – with
heat transfer oil, steam or electrical heating.
The systems influence the daily
demand of energy in the production of energy, the productions

system and also in the exhaust air
reconditioning which has a significant influence to the production
costs. Depending on the production capacities and the odour
pollution there are different effective exhaust air decontamination
systems available. The company
optimizes existing continuous fryer
from food manufacturers too.
Optimizing of existing fryers to
produce for example tempura- or
small sized products is also possible.
Due to a low-maintenance fire
extinguishing system we offer the
perfect fire protection. This is
caused by permanent temperature
control inside the hood.
//www.schomaker-tec.de

Film solutions based on
Mono PolyOlefins
VF Verpackungen GmbH is a subsidiary of the company Niederwieser SpA. With its sites in
Sulzberg, Bolzano and Modena, the
Niederwieser Group has successfully established itself in the pack-

aging industry worldwide producing, printing and finishing flexible
multilayer and composite films for
vacuum and MAP packaging.
The product portfolio of the
company is known under the brand
name Amilen. The films are produced by means of an 11-layer
co-extrusion process. The highperformance raw materials used,
combined with the 11-layer technology, guarantee the highest level
of flexibility and special high qual-

ity product properties, such as
puncture resistance, barrier protection, sealability, heat resistance and material savings through
reduction of thickness.

In time for the IFFA 2019, the
company presents the new product
development Next flex. With the
Mono PolyOlefins multilayer films
(MPO) made of PE and PP, the company expands its existing product
portfolio, contributes to sustainability and fulfills the requirements
of the regulations in terms of
packaging. It is also based on
11-layer co-extrusion technology.
//www.vf-verpackungen.de
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Fully automatic
vacuum packing
At IFFA Supervac Maschinenbau
GmbH from Wien (Austria) will be
presenting a complete line for the
fully automatic production of
vacuum packaging. The raw products to be packaged are measured
at the beginning of the line and
then packed with the right shrink
bag of the correct size. The bags
can also then be automatically
loaded onto a vacuum packing
machine. The aim of the line is to
achieve consistently high outputs
of vacuum packed products whilst
using human resources as efficiently as possible.
Moreover, the company will be
presenting a newly developed
cooling tank at IFFA. This machine
can be positioned immediately
after a shrink tank for the production of shrink packaging, and is

thus perfect for integration into a
modern vacuum packing line.
Occupying the smallest possible
footprint, after shrinking with hot
water the products are immediately cooled down. This prevents
color changes and significantly
improves product life of fresh meat
products.
//www.supervac.at

Range of flavours and
technological solutions
Mane, one of the world’s leading
manufacturers of flavours and
fragrances from Noisiel in France,
will for the first time use the IFFA
platform to showcase its meat
capabilities on the global stage.
Present in over 60 countries
around the world, the company is
one of the leaders in the Flavour
and Fragrance industry. By addressing the requirements of the
meat industry in a culinary way, the
company will share its outstanding
expertise in creating the finest
aromatic ingredients and tailormade functional solutions for meat
businesses.

At three live-cooking stations –
Street Food, Tapas and Ready
Meals – visitors can experience
fresh, authentic and natural taste
sensations, and familiarise themselves with current and future
concepts for savoury food. The
stand will provide the perfect
platform to learn more about new
ways to achieve unique organoleptic profiles of meat creations
thanks to advanced technologies.
With its comprehensive product
portfolio and technical solutions to
design authentic flavour profiles
for various meat and savoury applications, the flavour and seasoning
expert will showcase a whole range
of innovations for the market. The
Pure Capture portfolio covers a
wide variety of natural proprietary
extracts, flavours and flavour
blends which allow the formulation
of high-performing flavour profiles
in accordance with stringent regulatory and economic requirements.
However, the producer’s application expertise goes far beyond
aromatic ingredient solutions. The
holistic approach comprises a
whole range of manufacturing
issues, such as creating the right
texture, enhancing visual aspects
or prolonging shelf life. The Sense
Capture line provides concrete
remedies to sensory challenges
such as achieving a natural umami
taste, reducing salt or replacing
yeast. The company´s experts will
also demonstrate a variety of
masking solutions and offerings for
better mouthfeel, and will be presenting its blends for reducing or
eliminating E-Numbers. Also on
display will be a wide range of dry
and liquid marinades.
//www.mane.com

A new generation of
single-column lift
Nimo-KG AB from Skåne (Sweden) is
selling more single-column lifts
than ever. In 2018, 110 lifts were
delivered to manufacturing industries around the world and now the

companyis in full swing with the
development of the next generation single-column lifts that are
scheduled to hit the market by
mid-year. The company’s lifting
and tipping equipment (widely
known as the KG-lift) has turned
the company into a household
name in the food industry over the
years. Each year about 200 machines are delivered to customers
worldwide.
“We are capturing new market
shares as a growing number of
industries are becoming aware of
our lifts, and the increase in sales
will continue into the new year.
Among other things, the new
generation of single-column lifts
has an updated design and several
new features that will improve both
ergonomics and safety,” says
Martin Olsson, CEO of Nimo-KG.

Of the lifts with the designation
SKV 300 C3 sold in 2018, most were
delivered to the food industry, in
particular to the meat packing
industry in Sweden, Germany,
Norway and France. To meet the
growing demand and to increase
production capacity, the company
has implemented a number of
measures, including the recruitment of Per-Erik Skeppstedt as
new Electrical Manager of the
company's newly started department for industrial automation.
Some examples of new features on
the upgraded single-column lift,
SKV 300 C4, are the possibility of
full-cover chain protection, a safer
and more ergonomic trolley catch
and a new solution for the chain
tensioner.
“It is in our dialogue with our
customers that we receive feedback about their specific needs
and this is how we can further
improve our machines. The upgrades we are now implementing
are based on this feedback,” says
Olsson.
//www.nimo-kg.se/en
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Marinating without
time-consuming cleaning
Cabinplant A/S, innovative and
global supplier of tailor-made
processing solutions from Haarby
in Denmark, presents innovative
and value-creating news in a
number of areas for the food industry.

Supermarkets need frequent
deliveries of fresh and varied
marinated products on display in
the counter. For producers, this
requires a production set-up
enabling production in small
batches and frequent shift of
marinades. However, marinating of
meat products usually requires
time-consuming cleaning of production equipment, like tumbler,
elevator, multihead weigher, tools
for the weigher, and marinade
dispenser.
The company’s marinating system disrupts the process because
marinating is done after portion
weighing. The marinade is added to
the fresh meat in a special mixingtool just before the meat is
dropped in the tray. Only the tool
and the dispenser need to be
cleaned, allowing a much more
frequent shift of variants. The
change-over time is down to less

than 20 minutes and the cleaning
time is reduced with up to 80%. In
addition, the meat is treated far
more gently because it will no
longer be marinated in a large drum
with perhaps several hundred kg of
meat.
The marinade dispenser can be
integrated with the weigher to
make the dosage variable relative
to the weight of the meat. If the
meat weighs more than minimum,
the amount of marinade is reduced
accordingly. This saves marinade
and results in packages of consistent weight. The marinating system
is placed in line with the packing
line and after weighing the products are packed in trays or thermopack. The solution can be used
for both meat and poultry. A patent
has been applied for the solution
which is combined with Cabinplant’s multihead weigher.
//www.cabinplant.com

global food industry. During the
event, the company will be organizing tastings for snacks seasoned with Novataste, a product
that standardizes flavor and offers
a range of other benefits. The
company will also highlighting its
Novapro Animal Proteins, Novapro
Functional Systems and Novapro
Hydro ranges.
//www.jbs.com

Longer life of the blades
due hardening process
The company Wilhelm Eicker e.K.
from Solingen was founded in 1928
and has developed in recent years
and to one of the leading manufacturers of butcher knives. Wellknown meat factories and service
providers belong to the evergrowing customer base. The products are exported to over 30 countries.

Presenting product
portfolio of beef collagen
NovaProm and Natural Casings, two
companies belonging to JBS Novos
Negócios from São Paulo in Brazil,
will be exhibiting at IFFA 2019, a
global food fair being held in
Frankfurt, Germany in May. The
companies will be sharing a 22 m2
stand where they will be showcasing their portfolios, with ingredients for applications in meat
products and natural casings,
respectively, which are growing
quickly on the B2B market.
NovaProm is the biggest collagen and ingredients supplier to the
Advertisement

These are boning and cutting
knives made from Moybdenstahl,
which have achieved a higher edge
retention and longer life of the
blades due to a special hardening
process. The blade polish offers
optimal protection against corrosion. The CNC-controlled trigger
guarantees optimum sharpness so
that the knife can be used immediately.
The suitable handle shape ensures safety, prevents injuries and
allows tireless working, precise
incision which contributes to
greater efficiency. The base color
of the knife is blue, however, all
colors variants are possible.
//www.eicker.com

Food cutting machines
for all occasions

IFFA 2019, visit us in Hall 9.1, booth 51

Foodlogistik Fleischereimaschinen
GmbH from Neubrandenburg (Germany) is specialized in manufacturing food cutting machines for
nearly unlimited application possibilities. The range goes from semiautomatic, and fully-automatic

Multi-Purpose Dicers for cubes,
strips, slices and graters, the DicR
and CrozzdicR models, to Portion
Slicers for boneless and bone-in
products, the SlicR models, Automatic derinding machines DerindR
for simultaneous manual and
automatic derinding, and the
ShreddR, the specialist for continuous cutting of vegetables and
fruits into cubes, strips and slices.
New at the company is the
completely redesigned DICR comfort and capacity series. Generally,
all DicR models are offered with the
unique four-dimensional precompression for reaching a perfect
cutting quality. The strong hydraulic drives and large quantities
of oil guarantee problem-free and
long-term use. Chamber cross
sections from 90 to 140 mm, and
chamber lengths from 310 to
550 mm enable a wide range of
applications. Valuable additional
features, such as the special
hygienic door, the single-handed
operation, the lenghtwise chamber
opening, integrated outfeed conveyor, lift for Euro boxes or 200 l
trolleys as well as the visual signal
for loading readiness.
With the new models DicR
comfort 105/112 and DicR capacity 120/126/140, it is now possible
to further expand the equipment
options. All models in this series
are now available in addition to
the proven analog controls, with a
high-quality control, and a large
color touch display. In this way
the operator convenience as well
as the cutting and repeat accuracy could be significantly increased. All important cutting
parameters can be entered or
displayed via comfortable user
guidance of the touch display. In
addition to the controller option,
the customer can choose between discharge conveyor, direct
outfeed in 200 l trolleys or in Euro
boxes on cart via a hygiene door.
Furthermore, it is possible to
provide the machine with or without lift for Euro boxes or lifting
device for 200 liter trolleys.
//www.foodlogistik.de
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Cost reduction with
weighing system
The WS 910 weighing system is a
new development that Handtmann
from Germany will be presenting to
the industry specialists at the IFFA
2019 for the first time. With the

multifunctional VF 800 series vacuum fillers, the company has developed intelligent portioning and
control modules for modern production processes. They function,
among other things, as the central
control module for networking and

synchronisation with other process
modules, such as the new WS 910
weighing system.
The new WS 910 weighing system
offers cost reduction through
minced meat products with guaranteed accurate-to-the-gram
weights. It is particularly useful in
the application areas of minced
meat and in the production of
formed products. The WS 910
weighing system with the SB 912
sorting belt is always part of a
turnkey solution, integrated into a
production line for process monitoring. The main functions comprise
production control, monitoring and
weight control, as well as ejecting
under- or overweight portions after
the forming and portioning process.
The weighing system also forms
part of the Handtmann LineControl
concept.
On the one hand, this ensures
user-friendliness (product selection
via the vacuum filler only; setting of
the scales and communication then
automatically in the line), and, on
the other hand, process reliability
Advertisement

due to increased line efficiency.
Using the new WS 910 weighing
system with SB 912 sorting belt
eliminates the need for rework, and
results in savings in packaging,
resources and handling. Fewer
product ejections due to weights
accurate to the gram further boost
the production line’s efficiency and
production output and also reducing the give-away to a minimum by
providing 100% control through
reference weighing of each portion,
also helps to achieve significant
cost savings for the companies
using the new system.
//www.handtmann.de

tions for industrial-scale quantities.
The first results of the collaboration
between JWE-Baumann and Banss
will be presented at the trade show.
//www.banss.de
//www.jwe-baumann.de

Central cleaning systems
since 30 years
The offer of Radex from Kołbaskowo
(Poland) – this year marks the 30th
anniversary – includes chemical
agents and technical equipment, as
well as central cleaning systems and
sanitary locks. With the help of the

Joint appearance
for a strong team
The signs point to growth: At around
300 m2, about twice as large as at
the last IFFA, the stand of JWEBaumann GmbH from Aalen-Oberalfingen in Germany will be expanding this year. Finally, there are not
only improved and revised scalding
and dehairing machines of the
Baden-Württemberg manufacturer
to see, but also systems of the new
partner company Banss GmbH.
The IFFA shows unmistakably:
Banss is back. Just over a year ago,
the traditional company from Hessian Biedenkopf had to file for bankruptcy in self-administration. At the
beginning of 2019 Jürgen Weiss, the
owner of JWE-Baumann, took over
Banss as managing partner. After
securing the future of operations
through the acquisition, customers
did not have to wait long. "Banss has
already acquired the first new orders
for system projects," comments
Weiß.

JWE-Baumann in Aalen and Banss
in Biedenkopf are managed as separate companies, but in the future will
cooperate more intensively. While
JWE-Baumann, one of the world's
leading suppliers of scalding and
dehairing machines, primarily appeals to medium-sized customers,
Banss also offers system installa-

team of constructors is it possible, to
design customized systems meeting
the requirements of individual production plants. The products are
made of stainless steel and highquality materials resistant to corrosive chemicals. The washing systems
are equipped mechanisms dedicated
to ease the work. GSM communication
enables remotely setting and monitoring the device operation parameters, such as the consumption of
chemical agents. In the event of a
malfunction resulting from errors in
programming the customer support
service is able to make all the fixes
remotely, reducing the down time to a
minimum. Sanitary equipment aare to
find, such as hygienic sluices,
footwear washers, dryers and many
others, in the offer. The sluices are
composed of modules. These welldesigned devices help maintain
hygiene of the production zone by
ensuring the sanitation of staff
moving to and from. Years of experience combined with customer satisfaction have opened the foreign
markets for the company and enabled
the creation of a wide distribution
network in Europe and the world.
Currently, they deliver their products
to over 40 countries all around the
globe.
//https://radex.com.pl/
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The food processing
landscape of tomorrow
JBT from Helsingborg, Sweden, will
be presenting its comprehensive
portfolio of food processing and
packaging solutions during the IFFA
in Frankfurt, Germany. JBT represents more than 30 highly respected product brand names,
including Frigoscandia, Stein, DSI,
Double D, Formcook, XVision,
Schröder, Avure, Tipper Tie and
FTNON.
The Frigoscandia GYRoCompact
40 Spiral Freezer has evolved from
one of JBT's best selling products,
the GYRoCompactClassic 400 Spiral
Freezer, which has sold over 1,100
units throughout the world.
With the new GYRoCompact 40
Spiral Freezer the company has
retained all the technological features that the company has developed over many years, and upgraded a best-selling design to
meet this demand. This latest model
has around 35% to 40% higher
capacity than any comparable
freezer of the same size.

The new patented system LVS
QuickDry for fast-drying of spiral
freezers after cleaning, helping to
take moisture out of freezers after
defrosting. With drying often taking
up a third for total cleaning time
when it comes to spiral freezers,
having a dry freezer back in operation as quickly as possible is key to
avoiding downtime. The LVS
QuickDry is a subsystem connected
to the LVS Refrigeration system that

is required to operate the QuickDry
function together with hot-gas
availability from the refrigeration
system.
At IFFA the company is proud to
introduce the DSI 800 Series Waterjet Portioning System. The DSI brand
has been synonymous with innovation in waterjet portioning of boneless proteins for more than 30 years,

producing systems that are equally
effective in cutting poultry, fish,
beef or pork, or even products as
diverse as pies and pizzas.
DSI systems are continually
refined to provide food processors
with ever-improving automated
solutions for portioning, trimming,
and sorting.
Schröder, a pioneer in the injection and curing industry, presents
the IMAX 600P for poultry and fish
injection with a new needle head
change system and a further developed brine tank, the IMAX 620HVB
for injection of high viscous and
high functional brines and the IMAX
400SL. Also present at the IFFA the
BRIMAX 1000, the industry benchmark for automatic brine mixing
systems, as well as the overall
improved new generation of MAX
3000 massagers for the optimum of
water binding and protein activation.
Tipper Tie will be showcasing a
full range of its packaging solutions,
including the new Tipper Tie
SVU6800. The automatic double
clipper can be used for a variety of
products; typical deli products,

ham, chicken and mortadella, as
well as dry sausages and salami’s
and even whole muscle products.
Thanks to the strong voiding system, whole muscles can be processed while accommodating
sensitive casings. They will also
show its powerful industrial line
with the automated SwiStickXXL
hanging line connected to a TT1815
double clipper.
Present at the stand is Avure HPP
offering high pressure processing
machines for highest output, lowest
operating costs, and greatest
reliability for food producers and
manufacturers. The company has
over 60 years of high-pressure
experience, who works with food
companies on HPP product development, HPP recipe R&D, packaging
and navigating ever-changing food
regulations.
Other products exhibited from
JBT's portfolio include the Formcook
618 Contact Cooker for efficient
sealing and searing of products and
the XVision CCPX Pack.
//www.jbtc.com/foodtech
Advertisement
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Hot dog production with
maximum efficiency

Autonomous mobile
cleaning device

The fully automatic LPG218 produces cooked sausages in cellulose, polyamide and collagen casing and boasts accurate length and
weight precision, a high production
speed of up to 2,200 portions a
minute depending on portion
length, and outstanding hygiene
features. High length precision is
essential to this area of production.
Vemag Maschinenbau GmbH from
Verden (Germany) portioning belts
guarantee this with accuracy. The
casing is applied fully automatically
thus minimising staff costs. The
gripping principle of the LPG218
stabilises the casing during loading
and prevents any breakage.
At each development stage of the
LPG218, a great deal of attention
went to reducing the number of
components, shortening set-up
time, accelerating parts replace-

In the food industry, over-sized
and inefficient cleaning systems
are still far too often used today.
For reasons of process reliability,
these are usually designed for the
"worst-case scenario", so it cannot be considered as a needbased or adaptive cleaning. The
main reasons for this are the lack
of possibilities for inline cleaning
monitoring as well as rigid / unintelligent cleaning systems. The
Fraunhofer-Institut für Verfahrenstechnik und Verpackung IVV from
Dresden, Germany, is working in
the field of "Adaptive Cleaning" on
various solutions for the realization
of a need-based cleaning in order
to achieve the greatest possible
cleaning and resource efficiency.
One option for implementing the
"Cleaning 4.0" concept is the Mobile
Cleaning Device (MCD), which will
be presented at the stand of VDMA.
This represents a novel autonomous cleaning device whose only
physical connection is the detergent hose. It is available both as a
self-driven variant, but can also be
easily transported on a conveyor
belt through the processing plant.
The aim of the MCD is to combine
the flexibility and efficiency of a
human operator with the reliability
and reproducibility of a static CIP
system. Thus, to reduce costs, a
single MCD can be used for several
processing lines or production
rooms, instead of having to equip
each processing plant with its own
static cleaning system. To realize
an adaptive cleaning, the MCD has
an optical contamination sensor
and various position sensors.

ment and simplifying cleaning. The
casing magazine can hold up to
three caddies – more than double
than other systems on the market.
System reliability counterbalances
rising in product demand and falling
in staff availability. In combination
with a filling machine and a hanging
system, the LPG218 provides the
ideal solution in industrial sausage
production, which means a hot dog
production with maximum efficiency.
//www.vemag.de
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With the information from these
sensors, the MCD is able to set
cleaning parameters that are fully
automatically adapted to the geometric environmental conditions and
the current contamination status.
Another option for optimizing the
cleaning process is a software
(www.ivv.fraunhofer.de/simkor ) that
simulates processes in real time.
The software will be able to map the
MCD and processing plant as a
virtual twin in the future to take
adaptive cleaning to the next level.
//www.ivv.fraunhofer.de/de/dresden.html

Solutions for meat,
sausage and alternatives
Meat producers are adding vegetarian
and vegan products to their product
lines, but regardless of whether they
are meat or meatless, foods can be
successful only if they have the taste
and texture consumers want. That’s
where Hydrosol GmbH & Co. KG from
Germany (Ahrensberg) helps. Solutions range from stabilisation and
texturing, to seasoning and freshness preservation, to sausage casings and breading, with the focus on
plant-based trend products and “free
from” solutions.

The company has also developed
the HydroTop High Gel range for these
meat and vegetable hybrid products
as well as for all-vegetable burgers. It
lets marketers emphasise ecological
and ethical benefits, along with
economic advantages. The High Gel
range can also be used to make fish
alternatives.
//www.hydrosol.de

Higher smoke output
and easy handling
Many industrial companies trust in
technology by Reich Thermoprozesstechnik from Schechingen
(Germany). Smart recirculation systems, combined with high circulating
air and fresh air output and powerful
smoke generators ensure short
processes with high output. The
Airmaster UK in combination with the
new Dampfraucherzeuger S 900 H
offers a total package for sausage
production. This combination not

only increases system capacity and
output, but also further improves the
sensory properties of the product.
The new Dampfraucherzeuger impresses with both a 50% higher
smoke output and with easy handling and better operational safety.
10 times the service life for the
carbonisation sieve, CIP cleaning and
an integrated extinguishing system
are key updates to the S 900 H.
The Airmaster UKQ Airjet is a lateral
Current consumer trends show
air flow system for all horizontal
that plant-based alternatives remain products. The horizontal flow design
a topic of great interest, in part
doubles the loading capacity in
because they have clear advantages comparison to traditional systems.
over meat in terms of sustainability
Thanks to the high air flow rate and
and animal welfare. Accordingly, the
alternate blowing and suctioning of
company is continuing to expand its
air, it also shortens process times.
range of plant-based vegan products. This type of unit is also available as
One example is the HydroTop Vegan
the Airmaster BKQ Airjet high-temSF series. This allergen- and soy-free perature version. With this crosssystem based on potato and pea
flow baking unit, process temperaprotein helps manufacturers make a
tures of up to 300 °C are possible.
wide range of products, from cold
//www.reich-germany.de
cuts and salami to bacon.

Meet our new
heroes at the
Hall 8 - Stand A02, A05, A06

Automatic Mixer Grinder AMR 3500/300
Maschinenfabrik Seydelmann KG
info@seydelmann.com
Tel. +49 (0)711 / 49 00 90-0
www.seydelmann.com
Fax +49 (0)711 / 49 00 90-90
Hoelderlinstraße 9 | 70174 Stuttgart | Germany

Cutters
Mixers
Grinders
Emulsifiers
Production Lines

Visit us at the
Hall 8 - Stand A02, A05, A06
Power, Reliability, Adaptability, Endurance and
Extraordinary Performance – this is the stuff heroes are made of.
Get to know our new heroes – our innovations and
developments.
■ the ﬂexible Universal Grinder AU 200 U, that mixes fresh and
frozen meat down to -25°C
■ the huge Vacuum-Cooking-Cutter K 1004, which is the biggest
one in its category with a bowl content of 1000l
■ the Automatic Mixer Grinder AMR 3500/300 with a two-stage
separating set, the most efﬁcient machine for the production of
minced meat with the most efﬁcient separation of gristle and sinew
■ the Vacuum-Emulsiﬁer KK 254, which produces the smoothest
emulsions contact free without contamination of the product with
metal particles and air pockets
■ the alliance of the heroes, our Production lines, whether partly
or fully automated, provide a constant high quality of the ﬁnal
product
■ and so much more

We are looking forward to welcoming you!
Maschinenfabrik Seydelmann KG
info@seydelmann.com
Tel. +49 (0)711 / 49 00 90-0
www.seydelmann.com
Fax +49 (0)711 / 49 00 90-90
Hoelderlinstraße 9 | 70174 Stuttgart | Germany
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Perfect solution for every
product and each packaging
Singer & Sohn GmbH from Berching,
Germany, has been a well-known
partner for individual solutions in
the food industry for the last 30
years and today it is a specialist in
automation, especially in the loading of products into the packaging.
Acting on the maxim: „We will get
your product into the packaging. No
matter how individual it may be!“,
the company offers the right solution for almost every product and
each packaging, e.g. for the depositing of Bratwurst (fresh
sausage) into trays, the filling of
salami sticks into tubular bags or
the loading of any product directly
into the thermoforming machine.
For this application, there is the
loading system type V-G-E, consisting of different components
which are in each case especially
matched to the product to be handled. The system stands out by a
small footprint and it was designed
with respect to an easy accessibility of the film roll. The products can
be filled into the singularizing unit
either manually or automatically by
an infeed unit.

In the special case of sausages,
one of the major business areas,
the products are discharged after
the singularizing process on an
increasing conveyor belt. In the
next step, the grouping unit pregroups the sausages in the required quantity, the aligning unit
aligns them carefully into one
direction and then they are delivered to the robot unit. It takes over
the product groups and loads them
accurately into the packaging. A
decisive factor is to select the
appropriate gripper, which has to
work gently but still reliable.
As it is for all systems, the loading systems conform to the Singer
Hygienic Design. The corporation
developed a special gripper which
is matched to the product individually. For the different products,
there are different grippers, e.g.
plain grippers or bowl-shaped
grippers. For the special case of
sausages with bending, the pin

gripper is particularly suitable. With
this gripper, the sausages are fixed
by several pins what guarantees an
enormous holding power – also at
high cycles.
//www.singer-und-sohn.de

Brazilian manufactures
present technology

The international fair of the meat
industry – IFFA 2019, will receive
six Brazilian manufacturers of
machinery and equipment for the
food, meat and packaging processing sector. The Brazilian presence is being organized by the
Brazil Machinery Solutions Program
(BMS), a partnership between the
Brazilian Trade and Investment
Promotion Agency (Apex-Brasil)
and the Brazilian Machinery
Builders´ Association (ABIMAQ).
In the 2016 edition of the event,
the BMS Program was present in
the fair also with six companies. At
the time, the representatives made
more than 700 business contacts
with importers of Saudi Arabia,
Argentina, Bolivia, Brazil, Chile,
Colombia, Ecuador, Spain, India,
Mexico, Peru, Russia, Turkey,
Ukraine and Venezuela. The Brazilian participation in that edition
obtained a significant result: a
total of $ 98.6 mill., between
closed and future deals for the
following 12 months. This number
represented an increase of 214%
compared to the IFFA 2013 edition.
In 2018, Brazil registered $ 441
mill. in machinery and equipment
exports for this sector. In this
period, the main importing countries of these products were Argentina, United States and
Paraguay. For the European market, specifically, Brazilian machinery and equipment exports for this
segment totaled $21 mill. Germany,
the country that will receive the
IFFA in May, figures second position, with $ 3 mill. worth in imports
of these products.
//www.brazilmachinery.com

High-tech systems for
higher output
As a German company, based in
Backnang Swabia, Kerres Anlagensysteme GmbH develops and produces high-tech systems that
guarantee sustainable success
and safety for the operator.
In the sector of universal smoke,
cooking and baking systems, the
company presents a newly developed hybrid air circulation system
with oscillating flaps. The operator
can operate the air circulation
vertically and horizontally during
each process, thereby achieving
faster processing times, higher
output, energy savings, less
weight loss and absolute uniformity with high truck loads. The
loading can be done hanging or
lying on the trolley. Thus, e.g. even
Beef Jerky or screened Minisalami
with up to 38 toppings can be
treated absolute evenly.
Also in washing systems field
fresh innovations are presented,
for example the new cabin washing

system type KBW 801 has developed for big boxes as well as the
smaller KBW 202 for containers.
It is a washing system with a
rotation principle, the container is
fixed on a lifting system with rotating device and then swung into the
machine. By continuously rotating
the container it is constantly
guided past the nozzle system and
cleaned, the dirty water is constantly thrown out of the container.
After the end of the washing program no residual water remains in
the container, so that when discharging no water is coming with it.
For heavy coarse dirt, an automatic
belt filter can be used.
//www.kerres-group.de
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Spring balancers with over
100 years of know-how
For the first time, Carl Stahl Kromer
GmbH from Gottenheim in Germany
will be exhibiting at IFFA and presenting its new product line for the
meat processing industry. The
manufacturer is known for its
high-quality spring balancers and
zero-gravity balancers mainly have
been used in the automotive in-

dustry. Worldwide, the products
can be found at the production
plants of the well-known car manufacturers, where they support
safe and reliable assembly work for
heavy tools such as welding guns.
It allows users to handle heavy
tools up to 300 kg effortlessly. The
operator and machine resources
are sustainably conserved, workflows are safer and production
processes are more efficient and
ergonomic.
The company now enters the
market of the meat processing
industry from the automative industry with the development of a
new product line that was specially
adapted for the meat processing
industry. In order to meet the stringent statutory safety regulations in
the food industry, the products
have been optimized through
various upgrade processes. Stain-

less body, stainless steel cables
and the use of food grease to name
a few modifications.
Anyhow, the performance of the
products remain: heavy tools such
as saws for the dismantling
process in butchers, are kept in a
desired position for the user, can
thus be operated without difficulty.
The Komer positioner can also be
usefully for the safe, flexible and
practical suspension of energy
feeders.
The high safety standard of
Kromer products can also be found
in the new product line and is
through high quality. These include,
for example, a safety chain and an
integrated spring break safety
device, which ensures that the fall
height of an application is not more
than 10 cm. The risk of work-related accidents can be reduced
very much. As the inventor of the
spring balancers, with over 100
years of know-how, the company
has established itself as a world
leader in the production of spring
balancers and weight balancers.
Above all, the high lifetime of the
products is very much appreciated,
because this ultimately ensures
smooth and trouble-free production processes.
//www.carlstahlkromer.com

cured meat products, presents at
the IFFA 2019 Fair the latest advances in technology for the meat
industry, which represent a true
transformation of the way of processing meat in the world.
The Movistick Triplex 4500 comes
equipped with 3 injection heads
and a triple automatic hydraulic
piston pump. It provides the highest injection and productivity rates
in the market, as well as unrivalled
brine distribution. It provides the
highest final yields with the highest
accuracy, even surpassing the
“landmark 200% injection” with a
single run, preserving muscle
morphology and avoiding having to

Metalquimia, the Spanish firm from
Girona owned by the Lagares family, a world leader in integral solutions and technology for the production of cooked, marinated and
Advertisement

Hall 8, Booth C54

//www.schurflexibles.com

Focus on manufacturing
for the meat industry

mince the meat to absorb such
large quantities of brine.
The Moviplus 120/4000 is designed for “Clean label” products
injection, for special brines that are
difficult to distribute, offering high
accuracy with limited injection.
//www.metalquimia.com

Processing meat
cost-effective

and particularly support the presentation and protection as well as
the reliable extension of the shelf
life of meat and poultry products.
Many products are made of mono
materials or of materials from the
same group of plastics and are
therefore recyclable.

Combining sustainability
and food safety
The Schur Flexibles Holding
GesmbH, specialist for flexible
packaging solutions from Austria
(Wiener Neudorf), has presented a
pioneering sustainability strategy
along the principle guidelines of
"rethink". The implementation of
the strategy is guided by the newly
developed 5R program, which is
based on the five pillars Responsibility, Recycling, Replace, Reduction and Renewal. At IFFA 2019 the
group, which is specialised on
sustainable packaging, will be
showcasing its range of innovative
packaging options, which are
either recyclable, made of renewable raw materials or extremely
reduced regarding use of resources and will be available to
advise on developing tailor-made
solutions.
Numerous products from the
range already contribute to sustainable resource management

The company PSS Svidnik, a.s. from
Svidník in Slovakia was established
in 1972 and its main focus is placed
on manufacturing and sales of
meat and other food processing
machines. In these spheres the
company offers complex services
providing consultation, advice,
finding and projecting solutions as
well as their implementation.
The meat processing machines
are produced in the spirit of quality
and reliability, insisting on the
perfect usage of technical components while securing the highest
performance and timeless design.
The company offers a wide range of
products that increases the value
of customer investment and guar-

antees him long-time, trouble-free
operations. In the last years of the
company existence, the basis of
the production program was mostly
formed by the primary devices,
which, with the exception of a few
changes in design and function
itself, the company brings to the
worldwide market for several
decades already. The company
offers a wide range of products as
well as complete production lines,
which increase the value of investments.
//www.pss-svidnik.sk
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New vacuum sealers
for the tabletop
The new tabletop vacuum sealers
Evolution 300 Pro and Plus made
by Komet Maschinenfabrik GmbH
from Plochingen (Germany) distinguish themselves by an especially
quick vacuum cycle and thus offer
lots of advantages such as packing more products in the same
time, serving customers more
rapidly or less idle running in the
kitchen.
The Evolution Pro has a double
seal and is equipped with the
comfort control, the Evolution Plus
comes with the perfect sensor
control with boiling point recognition – which is important when
packing liquids. Furthermore, with
the Evolution Plus the open end of
the vacuum bag is automatically
cut off.

ries, medicine and livestock breeding. With the know-how of 75 years
of practical application, the company can help consumers as well
as manufacturers of appliances,
building planers and product producers in a technically well-versed
and scientifically founded manner.
One of the newest innovations is
reaching a new standard in system
integration, handling, flexibility,
hygiene and treatment. The T2018
is IP 69K pressurized waterproof
and can be as well integrated easy
and fast in the production process.
//www.sterilair.ch

Casting manufacturers
in material of steel
Hall 12, Booth D54

Ningbo Tonsin Machinery Industry
Inc. from Ningbo, China, was
formed in 2006 with the merger of
Tonsin Machinery and Xiangshan
Both machines require a very
Hengli Foundry & Machine Company. They have now grown to
small footprint and have a sealing
length of 305 mm. In this way, they become one of the most investment casting manufacturers in
cover the most often used bag
material of steel, stainless steel,
sizes and are suitable for numerous applications and target groups iron and aluminum.
The casting used for food masuch as the gastronomy, butcher
chinery industry, like meat mincer
shops, food trade, cooking
body, worm, handweel, also some
schools, market stall operators,
barkeepers, but also for ambitious
hunters, anglers and hobby cooks.
They are easy to operate.
//www.vakuumverpacken.de

UVC competence in
transport belt disinfection
With a market presence since 1939
Swiss born SterilAir AG from Weinfelden (Switzerland) is one of the
worldwide experienced companies
in the area of manufacturing and
development of UVC disinfection
devices and components.
The environmentally friendly UVC
technology is primarily used for the
disinfection of air, surfaces and
fluids in the food industry, airconditioning equipment, building
construction technology, laborato-

knife and cutter as well as some
parts which by casting process.
The parts from raw parts and also
secondary treatment like machining, polishing also some special
plating take place as per customer
requirement. With strong abilities,
the company supplies the clients
in one stop service from mold
designing, cast making, machining, polishing and assembly.
//www.tonsinmachinery.com
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System for skewers
looking like handmade

MiVEG GmbH, a leader in the development of skewer systems for more
than 40 years, has further optimized the automation of kebab
production. Using new technics up
to 5 mill. skewers can be produced
per season. Adjustable production
speeds ensure a predictable output
per day. With the fast-paced system 4080 the clock is freely selectable. This allows an output of 8
to 68 skewers per minute. Per hour,
this results in up to 4080 readymade skewers in the highest quality.
Thanks to the patented skewer
supply, the company from Röttenbach, Germany, guarantees optimal
output with minimum waste. This
enables maximum performance in
barbecue sticks production - a
decisive advantage in seasonal
business, with short and high
performances peaks. The firm is
considered the inventor of the
serial production of skewers looking like handmade. The company
realized early that customers place
the highest value on the visual
quality of ready-made barbecue
grill products. With this systems
every skewer is made in the highest
quality while maintaining the same
perfection: skewered in center, soft
and loose and without gaps.
If the customer wants to change
his product, with the 4080 and 1440
systems this is possible within 20
minutes. Each cavity can be removed and replaced separately. The
company manufactures product
cavities for the customization of
customer-specific barbecue skewers according to customer requirements, lightning fast with 3D printing and after approval in series
production. The optional Clean in
Place cleaning module is guaranteed by the highest standards of
hygiene and consistent quality
results. It is compatible with the
most common CIP systems and thus
can be applied quickly.
//www.miveg.de

Focus on good
presentation
Schrutka-Peukert GmbH from
Kulmbach, Germany, enters a new
dimension of goods presentation.
With their Dry Aged Beef Chamber
(Premium Meat Ager) and show
cabinet (Premium Meat Focus) the
company enables their costumers
to tap so far unused retail space
like back walls. Simultaneously
human resources will be relieved

by using-service elements to
present premium products instead
of special offers. Examples are the
presentation counter Premium
Meat Select for prepacked premium steak cuts or even dry aged
beef as well as the interactive
points of sale for trading goods.
Here the customer regulates the
need of information just interactive. The company supports the
customer with the realization, for
example with monitors at the lower

front of the counter, the main goal
is customer communication without sales personnel.
//www.schrutka-peukert.de

Advertisement
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IFFA
Integrated meat and
poultry inspection

Clever solutions for
industry and trade

Positively driven
monolithic belt

To meet the needs of meat and
poultry companies worldwide
seeking increasingly integrated
solutions for food safety and
traceability, Eagle Product Inspection from Tampa/Florida (USA) is
spotlighting its advanced inspection technologies for the IFFA.
The company will exhibit several
systems that cover a wide range of
applications, including new and
refined technologies:
The company will showcase its
next-generation Material Discrimination X-ray (MDX) technology that
delivers 99% accuracy with a
resolution that’s three to four
times greater than current capabilities. The updated MDX technology,
with new detector configurations
and advanced algorithms, is incorporated into the proprietary SimulTASKPro image processing software. As part of advanced x-ray
systems, the software enables
highly reliable bone and contaminant detection in poultry, including
the detection of non-bone materials like tendon and quill. The Eagle
RMI 400 is equipped with thistechnology.

This year's IFFA is approaching
and, with it, the excitement of
what's new to discover in the meat
industry. The anticipation is also
growing at K+G Wetter GmbH. In
Frankfurt this year, the Hessians
will present machine solutions that
not only excel with their top performance, but also with their famous
fine details – and bring more efficiency to industry and trade.

Mafdel from Lafayette (France) are
leaders in the world of positively
driven monolithic belting. ‘Monolithic’ describes an 'unchanging
structure' or 'single material'.
There are also positively driven
belts with added cords and these
cannot be classed as monolithic.
Positively driven monolithic belts
work in significantly different ways
to reinforced cord types.
All belts elongate, either with
applied pretension or through
elongation due to the applied load.
A positively driven belt is designed
to elongate up to 2.5% at full load
and then relax back to its original
state when the load is removed.
This elongation is a deliberate
feature and will work like this for
many years. A zero-tension belt
creates better cleaning access, a
more open conveyor design and
less energy consumption.
The tooth at the bottom of the
sprocket is in contact with the
drive bar on the belt but, as it goes
clockwise, the gap between the
drive bar and the tooth becomes
progressively bigger. This is because the pitch of the belt is
smaller than the pitch of the
sprocket. If the aforementioned
2.5% tension is applied, all teeth
engage, and the belt is then at full
power. Reduce the load, the belt
pitch shortens and tooth contact
reduces again. The load creates
the tension between it and the
drive sprocket. The key design
factor is that the zero tension
allows the belt to 'creep' on the
sprocket during elongation, allowing the movement of the teeth in
the sprocket. For a monolithic, this
is essential.

The Pack 720 Pro with MDX can
be used to inspect all cartons of
bone-in and boneless meat according to their unique specifications – including different product
types – and prevents common
carton challenges like mis-labeled
and mis-packaged products. Meat
and poultry companies also can
take advantage of the system’s
built-in versatility, through features like a Product Switch that
automatically adjusts inspection
parameters “on the fly”. By scanning a barcode, users can run
products with different inspection
requirements on the same line by
instantly switching to the right set
of parameters.
//www.eaglepi.com

One innovation at the booth is
the cooking system. Stronger than
ever, it now boasts the new 120 l
vacuum bowl cutter (VCM 120),
which will also be presented at
IFFA, as an advantageous extra.
The special features of this further
developed solution: The sausage
meat can now be heated faster
than ever before. The company has
succeeded in accelerating this
process by 30% – which of course
has a direct effect on the costeffectiveness of the process.
Steam consumption is also reduced by 30% thanks to a special
double-wall solution in the cutter
bowl.
The company is also working on
solutions in the field of grinders.
The "Easy Access" on the newly
developed angle grinders and
mixer angle grinders E 130/G 160,
for example, has more than proven
itself in practical use. The generous opening allows direct access
to the grinder hopper. This makes it
much easier to add spices or other
ingredients. The mixing shaft as
well as the feeder worm can be
installed and removed quickly.
The grinder AW K 280 has the
optimised sorting device too and
scores highly with further specific
features that make the work much
easier. Designed for industrial
plants with special requirements, it
can process both fresh meat and
frozen meat blocks quickly.
//www.kgwetter.de

The applied pre-tension takes
the place of available load capacity
and if the pre-tension is removed
and provided some catenary sag,
the jumping disappears and the
belt runs as it was designed to do.
//www.mafdel-belts.com
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Cold room construction and
shopfitting in a concept
Kramer GmbH from Umkirch near
Freiburg, Germany, has stood for
experience and industry-encompassing innovation in the areas of
insulation technology, cold room
construction and shopfitting for 90
years now. The company is one of
the leading providers in the industry with more than 250 employees
throughout Europe. The range of
services in all business areas
includes the entire value chain
from planning to production, installation and also ready-for-use
project completion.
This holistic approach forms
the basis for the company’s appearance at this year's IFFA. The
company presents the overall
concept with the business units
cold room construction and shopfitting as well as the flexible
modular construction addhome.
Here, the main focus is on the
synergy effects resulting from 90
years of experience and competence in the field.

For the company, "Everything
from one source" means to provide
customers with the full supply
chain – from planning through
production and assembly to
turnkey handover.
For example, in the food retail
trade and the meat processing
industry all of the departments,
with their entire range of services,
are involved. It is precisely this

synergy from which the customer
can benefit. Visitors can look
forward to an exceptional presentation of the company’s accumulated expertise.
//www.kramer-freiburg.com

Technology for raw
sausages and cultures
In the area of sausage production,
the raw sausage technology is one
of the most complex disciplines, if
not even the supreme discipline.
Several textbooks give indications
and guidelines on optimal parameters and perfect conditions for the
raw sausage maturing process.
„Regularly, the product does not
react according to the textbook
when produced on the own production plants. Moreover, the price
pressure on the market requires an
always faster, energy- and resource-friendlier and, of course, a
safer production method,“ says
Gregor Scheffer, managing partner
of the Meat Cracks Technologie
GmbH from Steinfeld-Mühlen in
Germany. „In order to realise this
for the own production, the physical and chemical processes of the
raw sausage fermentation must be
analysed precisely and understood
against the background of the own
production conditions, but there is
often no time for that during the

daily production routine”, he adds
further. Scheffer is one of the
leading experts in Germany in the
area of raw sausage technology.
His consolidated knowledge and
experience are based on the support service for well-known companies.
Therefore, the company has set
itself the task of being experts in
the area of raw sausage technology and developed their expertise
and competence for many years.
Customers not only get specially
designed flavour- and maturing
compounds as well as starter
cultures, they can rely on holistic
support from compounds to optimization.
//www.meatcracks.de
Advertisement
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Casings made of natural
raw material

Priluky Plant Belkozin from the
Cerhnigiv region in Ukraine produces and exports edible collagen
casings for sausages. The technological characteristics of the collagen casings, their calibration spectrum correspond to the needs of
the production of the wide range of
sausages. The high quality casings
are made of natural raw material
(collagen), which makes them safe
regarding health. They have a
stable diameter and strength as
well as a steam and gas permeability. The casings are adaptable for
technological processes.
//www.belkozin.com.ua

Stunning device for
large poultry
Friedr. Dick GmbH & Co. KG from
Deizisau (Germany) has further
developed the existing stunning
device for large poultry weighing
up to 25 kg in cooperation with
leading poultry farms. The different
needs of users have been given
greater consideration in the course
of the development. The result is a
practical stunning device that is
compliant with animal welfare.

the backstroke when a shot is fired
and therefore makes the device
safer to use. The housing is made
from special robust aluminium and
has a textured, non-slip surface.
The longer length and the optimised weight device make it safe,
handy and easy to use. The long
trigger lever ensures accurate
guidance and precise handling.
Friedr. Dick offers a tensioning
aid as an optional accessory that
can be mounted on the wall. This
tensioning aid is used for the
effortless tensioning of the stunning device and for storage.
//www.dick.de

This stunning device named
BTG II is equipped with a sturdy,
adequately sized shooting bolt. It
is operated with spring force so no
ammunition is needed and the
device is always ready to use. The
BTG II has approx. 80% more shooting capacity at a constant tension
compared to the first generation.
The higher tare weight cushions

Sausages tying machine
without metallic clips
Osnova S.L. from Besalú, Spain,
presents at the IFFA the new model
Radia-31 sausages tying machine.
It has been designed to tie all
types of sausages, without limit of
calibers, allowing tying pieces up
to 3 kg, either with natural or

artificial casings. A strong knot
with a loop to hang the piece is
made automatically. The capacity
to tie is over 30 pieces per minute
while maintaining a completely
handmade look of the sausage. It
uses only string in coil, without any
metallic clip, it accepts different
thicknesses as well various compositions (nylon, cotton, polyester,
polypropylene, etc.).
A touch screen facilitates the
operations. It is fully safe for the
operator complying with the European CE safety regulations. Constructed with stainless steel and
the appropriate materials, it is
designed for easy cleaning after
use.
//www.osnova.net
Advertisement
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Container enhances food
processing standards

Sæplast – part of RPC Group from
Dalvík (Iceland) has extended its
range of rugged and hygienic
reusable plastic containers for the
food processing industry with the
introduction of a further size.
The new Sæplast 300PE is a
square 800 x 800mm container
with a height of 770 mm giving it a
net volume of 268 l. This can be
increased to 298 l with the removal
of the handle openings. For ease of
access and transportation, the
container features fork lift entry on
all four sides.
Like all containers of the company, the 300PE offers important
hygiene, safety and convenience
benefits. The one piece, seamless
triple-wall design and closed cell
core provides excellent durability,
meaning the PE containers last on
average between five to seven
times longer than single wall bins.
The solid inner core prevents
absorption of liquid and the tubs
do not have easily broken joints or
hard-to-clean crevasses, preventing the harbouring of harmful
bacterial growth and making them
easy to clean, maintain and repair.
The avoidance of splintering, metal
tearing or corrugated boxes collapsing delivers safe and easy
handling for users.
//www.saeplast.com

Transglutaminase
compounds meat

The company Rama Production Co.,
Ltd. from Bangkok (Thailand) is one
of the leading supplier of pharmaceutical and food ingredients in

Thailand established since 1975.
With the vision of opportunity in
food industry, the company developed and launched ProtiAct firstly in
2012. Up to date, ProtiAct becomes
successful in domestic market,
started to expand in SEA markets
since 2014, and aiming to supply for
global industry in the future.
ProtiAct is a series of functional
compounds designed to contribute
protein-based food products with
better functions such as improving

texture, binding ability, reducing
cost, and improving yield. This
product is specially formulated with
Transglutaminase (TG) enzyme
derived from microbial fermentation. It provides excellent functions
for protein binding and texture
improvement in many kinds of food
containing protein, such as processed meat, and value-added fish
and seafood products.
Basically, higher temperature
requires shorter reaction time, and

TG will be inactivated after cooking
process. It can be used effectively
in different processing conditions
to achieve the desired quality of
final products.
ProtiAct allows food manufacturers to standardize raw materials,
improve yield, reduce cost, improve
product quality, and create new
products with higher value.
//www.protiact.com
//www.ramaproduction.com
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IT Solutions for more
digital meat production
Every three years, world market
leaders in the meat industry meet
at IFFA. This year, the Quakenbrück-based (Germany) IT company
SLA Software Logistik Artland GmbH
will present its innovations and
optimization potential in production
and logistics at its own booth. The
daily work of the company focus on

uated parallel in order to uncover
optimization potential in the ongoing production process. The aim is
to achieve self-organizing and
self-learning production. This
means that the machine that
produces a certain mixture of
sausages communicates with the
program that defines the recipe,
the stock of ingredients and their
purchase. At the same time, all
necessary data can be collected
and stored digitally in each production step. The advantage of
digitalization is not only to achieve
higher food quality and safety: the
demand of retailers and consumers for more data transparency and seamless traceability
can be met.
//www.sla.de

topics that affect the entire industry: Smart factories, overall equipment fffectiveness and resource
efficiency. These promise perfectly
coordinated processes through
automatic monitoring and control
of the entire production. Dynamic
methods for fully comprehensive
process optimization, individually
adapted to the worldwide growing
need for automation and efficiency, put an end to autonomous
production systems.
The main focus of the firm is to
integrate the individual steps of
the meat production chain –
slaughtering, cutting, processing,
storage and dispatch – with stateof-the-art information technology.
The ERP software, which almost all
companies use today to organize
themselves, usually only covers
the commercial and administrative
processes. The other areas, such
as production or logistics, are
often still managed either manually or with systems that work
independently of ERP. Production
facilities and their utilization times
are monitored, recorded and eval-

Digitization and
customizing in focus
Holac Maschinenbau GmbH from
Nattheim, Germany, will present on
over 500 m2 the latest trends in
food processing at the Frankfurt
trade fair IFFA. Digital innovations
are the main focus of this year’s
expo. The company shows at the
booth the right technologies and
tools for Industry 4.0 as well as
expert contact partners. The cutting machines from the company
can be seamlessly integrated into
digitised production lines and the
entire production process can be
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controlled from one central point.
Doing this makes it possible, for
example, to conveniently read out
data and statistics and to track
individual batches in detail.
Many machines can now be
equipped with RFID technology. It
allows flexible management of
user authorisations and reduces
the risk of misuse, human error and
sabotage. Just as ground-breaking
is the automatic detection of
cutting tools, meaning another
common error source can be eliminated.
//www.holac.de

Product concepts for
cooked ham products
At the IFFA 2019 the spice expert
Raps GmbH & Co. KG from Kulmbach,
Germany, will showcase product
concepts for cooked ham products
and introducing high-quality structuring agents for cooked sausage
and frankfurters.
Under the heading "German heritage – worldwide expertise" the
company will be presenting a wide
range of functional additives, compounds and culinary seasonings.
The product offerings, including
numerous new developments such
as next-generation injection brines
for cooked hams. Easily combined
and supplemented to make a subtle
difference, the new RA-LAK injection
brines have a relatively neutral yet
finely spiced profile and are a complement to the newly developed
LAK-TOP seasonings.
As such, as well as organic
cooked ham products, the concern
offers a specially developed VLOGapproved injection brine. Another
example is the pH value regulator,
which is used in various powdery
injection brines and ensures succulence and slicing consistency.
In the convenience food sector,
the company offers a large selection
of first-class seasoning blends and
ingredients, including novel smoked
spices, seasoning marinades, dip
sauces, natural antioxidants as well
as natural freshness preservers and
functional binding compounds.
The extensive Fresh Line range
can be used to create or refine
individual recipes with authentic
flavour profiles without the need for
preservatives. Among the products
that can be tasted are Sous Vide
cooked bacon, pieces of pizza,

pulled turkey, juicy nuggets and
burger patties.
In addition, the concern will also
present in-demand technological
solutions, such as StrongTex and
StrongHelp. These structural enhancers for the cooked sausage
market provide optimum bite and
consistency.
//www.raps.de

Professional meat knife
disinfection
For more than 30 years has the
Finnish company Pesutekno Oy
from Pieksämäki been providing
washing and disinfection machinery for food industry. The selection
of washing machines comprises
everything from small table sterilizers to pass through models with

spacious wash cabins for washing
of larger quantities or bigger items.
In addition to standard models the
company is flexible to design tailor
made solutions and wash wagons
for customer specific requirements. The customer base is
global.
The key to success has been the
understanding of customer needs
and maintaining the original manufacturing principle where durability
and firm structure of the machine
body have never been compromised. All machines have double
steel walls with air gap in between,
so that the machines don´t get hot
on the outer surface and also
noise level is decreased. The
company’s machines are equipped
with world class components, both
for mechanical running as well as
for the logic and display units for
programming.
//www.pesutekno.fi
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Streamlining packaging
and marinating

Vacuum packaging is a unique
method of packaging that removes
oxygen from the vacuum bag to
avoid bacteria proliferation, extend
the shelf life of foods reducing
food waste and promoting a more
responsible food consumption and
saving money. As leading second
generation Italian company in the
manufacturing of vacuum packaging machines and vacuum bags for
industrial packaging and the food
processing sector, Besser Vacuum
SRL from Dignano is well known in
the market for high-performing
machines and vacuum bags, in
particular in terms of reliability and
supply security in full compliance
with HACCP standards.
The vacuum machines are entirely made in Italy, produced with
high quality components and
original design. These professional
vacuum chambers allow the
streamlining and speed up of
packing and food marinating. With
the high-performing Busch pumps,
it will be possible to pack solid and
liquid food up to a 99.9% vacuum
level. The structure and the chamber are both made of stainless
steel and the wireless welding bar
allows a very easy cleaning. Furthermore, is it possible to save
transactions the pre-settable
programs to relieve cycle times
and increase productivity.
The company decided to meet
their customers' special needs by
differentiating our production to
also include several kinds of vacuum bags that can be additionally
personalized in size and thickness.
The firm generally produces: embossed bags and rolls for external
suction with a special surface
relief that creates vent channels to
easily remove the air from the bag;
smooth bags for vacuum chambers
made with high quality material
that guarantees an excellent
barrier against oxygen and stands
out with an outer layer of high
gloss and transparency.
//www.besservacuum.com

Products for food safety
and shelf life extension
Niacet b.v. is a leading producer of
dry organic salts, including propionates and acetates and their
clean label alternatives based on
natural fermented vinegar. With two
longstanding and fully automated
manufacturing sites, located in
Niagara Falls, NY USA, and Tiel, The
Netherlands, the company offers
world-class quality products to the

global market. The products fill vital
needs in a broad range of applications that are essential to everyday
life including food preservation,
flavoring, antibiotic formulation,
dialysis treatment, energy production, and more.
At IFFA the company will focus on
Provian, its products for Food
Safety and Shelf Life Extension, and
will launch a new Natural Flavor for
processed meat products. This
Natural Flavor, Progusta NDV, is

designed to boost flavors in processed meat products where
sodium is reduced.
//www.niacet.com
Advertisement
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Stainless steel helical bevel
gearbox to specific needs
The stainless steel helical bevel
gearbox of BJ-Gear A/S from Skanderborg, Denmark, which excels by
having an efficiency of up to 96%
has an easy-to-clean design with
a smooth and polished surface
with no unnecessary flanges,
recesses and mounting holes. The
gearbox has a degree of protection
of IP65 that makes it possible to
clean from all directions. Furthermore, the stainless steel surface is
resistant to the use of pressurised
cleaning and chemical cleaning
products.
The stainless steel gearboxes
can be mounted with our stainless
steel brake module and motor,
which makes us a full-line supplier
of stainless steel transmission
solutions. Both the motor and
brake module have a smooth,
machined surface that makes
them easy to clean and minimises
the risk of bacterial growth.
At the IFFA fair 2019, the company presents also the waterproof
NG bearing units, which are produced in-house and are available
as both flange and pillow block
bearing units. The housing is made
of polyurethane (PUR), which is
produced using injection moulding
with two components. This makes
the plastic material both flexible
and strong. It is possible to clean
the bearings with powerful waterjets and that the bearings can

withstand a temporary immersion
into water.
The range of stainless steel
transmission solutions are ideal for
the food industry because of the
products’ hygiene friendly designs.
This includes the helical bevel
gearbox, worm gearbox, spiral
bevel gearbox, helical gearbox and
worm gear screw jack.
//www.bj-gear.com

Accident-proof and
hygienic knife grinding
With 24 years of experience GSSchleiftechnik & Waagen GmbH
from Höchstadt (Germany) can
offer a wide selection of wet
grinding systems for lots of application areas.

The grinding machines are
accident-proof at the working
place. Slowly running grinding
wheels and the given knife angle
lead to a simple and save handling
for the user. Everybody is able to
grind a knife harmless and quickly,
no matter which size and shape.
The grinding with our wet grinding system fulfils the highest
hygienic demands because the
dust is bound with water. Furthermore, the company guarantee a
long-living knife edge and the
lowest wear of steel, because the
annealing of the knife edge is
prevented.
The consumer can put the
compact machine right on your
working place, so it is permanently
ready for use. The materials are
environmentally-friendly and 95%
recyclable.
Model N14 is the grinding machine with one grinding wheel and
one honing wheel in water. Also
characterizing is the simply handling and efficiency. The 230 Volt
engine alternating current can be
plugged in every common outlet,
so it is always ready for use. This
machine is perfect for gastronomy
and the fish industry.
Model K20 is a combi knife
grinder machine that both wetgrinds and polishes knives.
The slow-runing grinding discs
an preset grinding angle guide
make the machine easy to operate. Therefore, the consumer
achieve a more effective work

process. The product range includes even further machines for
the food industry.
//www.GS-Schleiftechnik.de

Stainless steel solutions
for the meat industry
Those who seek solutions made of
stainless steel that are also highly
cost-effective find a business
partner with Wiedemann GmbH
from Husum (Germany).

At the IFFA 2019 WiedemannTechnik will highlight channels and
drains for drainage technology and
stainless-steel doors. The company will also present a newly
developed hygiene channel system.
The broad portfolio includes also
pipe leadthroughs, crash guards,
edge protectors, control cabinets
and special commissions made of
stainless steel according to customer specifications and they offer
installation by in-house installers.
//www.wiedemann-technik.de
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Seasoning specialised in
the meat industry

Taberner S.A. is a Spanish blender
from Valencia specialised in the
meat industry with more than 65
years of experience and a presence in all five continents. Experience, innovation, creativity and
food quality are the attributes that
best describe the company, which
has a wide range of solutions
carefully prepared under the
premise of offering sophisticated,
intense flavours and aromas, as
well as highly functional preparations. Especially worth mentioning
is its modern development plant,
equipped with production lines of
very high-quality standards to
produce excellent blends of condiments, functional ingredients and
additives. In addition to having a
modern laboratory that controls
the quality of its products, its staff
have high levels of technological
knowledge, which has enabled
them to create more than 1,500
solutions. Furthermore, these can
be customised by customers
around the world, allowing unlimited possibilities: every new need,
a new solution. Taberner presents
Saline Extra-Tender, Vegan, Clean
Label and liquid marinades.
//www.taberner.es

New detector for
the poultry industry
Consistently high quality, reliable
ejection of defective products, as
well as less waste of valuable food
– this is what Tomra Food, part of
the Tomra Group with headquarters
in Asker (Norway), contributes to
with innovative sorting systems.
The manufacturer of sensor-based
systems in the field of food processing in now entering the poultry
industry with a new unique detector for breast filets and butterflies.
The filtering out of poultry breast
fillet, which is interspersed with
firm connective tissue, poses
great challenges for quality control

in the poultry industry. With the
QV-P, a unique patented detection
system for poultry meat with this
abnormality known as "muscle
myopathy" or "wooden breast", can
now be reliably sorted out. The
system thoroughly scans the
continuous product flow, classifies
the meat in real – time and ejects
flawed breast fillet. The user –
friendly system can be easily
integrated into existing lines or is
available as a stand – alone ver-

sion. The recorded measurement
data can be retrieved as reports at
any time and ensure complete
documentation and traceability of
the processes.
With the QV-P the customers will
not only be able to reliable sort out
the affected products, though they
will also have the ability to monitor
each flock, making it possible to
monitor each grower and compare
for differences being it in the
feeding, climate etc. The new

Tomra QV-P is the perfect addition
to our portfolio for the meat, turkey
and seafood business.
//www.tomra.com/food
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Potential savings with new
personal hygiene sluice
The new generation of the “Highline” hygiene sluices of Mohn GmbH
from Meinerzhagen, Germany, also
follows the requirements profile for
effectiveness and economy with
uncomplicated maintenance. Fully
encapsulated sensors are used in
conjunction with the patentpending spring cup technology,
which, thanks to its ultra-short
response time, significantly reduces the consumption of water,
chemicals and energy.
In addition, the new development works reliably, because the
sole cleaning in the designed
“Highline” hygiene sluices works
functions with staff dark instead of

white pants just as easily. Hygiene
sluices with conventional sensor
technology (reflection light scanner) are known to have problems,
the staff are not covered with dark
clothing. The sole cleaning works
only with white clothing.
The built-in Siemens logo control promises less downtime and
simpler adjustment options for the
dosage of the used detergents and
disinfectants. The individual programmability, for example, also
allows a delay of the control of the
opening times for the turnstile, if a
longer cleaning of the shoe soles

is desired. Also, a simplification of
the exchange of the containers for
detergents and disinfectants was
thought. The lock id designed so
that the containers are in the
ergonomically optimal height,
which allows a quick and gentle
change.
//www.mohn-gmbh.com

Bandwidth in the
family group
The family-run Moguntia Food Group
from Kirchbichl (Austria) will be
exhibiting its entire range of products and services at a single stand
for the first time. Their brands
Indasia, Moguntia, Haya4you and
Fleischer will be presented on
350 m2.
Customers from the meat products industry, butchers' trade, the
food, fish and dairy industries, food
service and trade benefit from
so-called total solutions: In addition
to the appropriate starter culture
from its own production, the group
also offers ripening and spice mixtures, marinades, sauces, technological additives and convenience
foods. Nutritional premises such as
halal, kosher, vegan and vegetarian
are taken up just as conscientiously

as the development of spice innovations is promoted. The company is
not only a supplier, but also a
provider of ideas and a problem
solver: Sustainable innovations and
holistic concepts such as free-from
products, vegetarian compounds
(e.g. meatless bratlings), the Les
Trésors counter concept and the
Liquid Spice product are proof of
this. This range combines the advantages of dry and wet seasoning
for optimum refinement of premium
meat. Liquid Spice achieves the
change of marinating, as this new
range combines the advantages of
dry and wet seasoning in a unique
way – for the optimal refining of
premium meat. It lifts the meat
instead of covering it. This way, the
meat quality remains visible.
In addition to the appropriate
starter culture from their production, the company group offers
seasoning and spice blends, marinades, sauces, technological additives, convenience foods and much
more. Therefore, innovative startups are also an increasing market of
the company group. Nutritional
concepts such as halal, kosher,
vegan and vegetarian are realized
as conscientiously as the development of innovations for the "right
seasoning”.
//www.moguntia.com

X-ray system inspects
tuna fillets
Sesotec GmbH from Schönberg
(Germany) with its Raycon X-Ray
inspection system contributes to
the improvement of food safety. A
processor of cooked and frozen

tuna fillets, active on the Indonesian market for almost 10 years,
exports its products to other Asian
countries to Europe and to the USA.
The company processes 25,000 t of
tuna every year in a factory built
according to international standards.
In this case the concrete detection requirements were particularly
high and at the same time it was
not allowed to change the dimen-

sions of the inspected tuna blocks.
This could be met thanks to the
flexible configuration of the X-Ray
inspection system in a version with
80 KV X-ray source. The standard
blocks could now inspected – no
matter whether the contaminants
are metals, stones, glass or plastics whose specific density differs
from the density of tuna.
Sesotec is one of the leading
manufacturers of machines and
systems for contaminant detection
and material sorting. Product sales
primarily focus on the food, plastics, chemical, pharmaceutical,
and recycling industries. Sesotec's
global presence includes subsidiaries in Singapore, China, USA,
Italy, India, Canada and Thailand,
and more than 60 partners all over
the world. The group presently has
540 employees.
//www.sesotec.com

Advertisement

53

Fleischwirtschaft international 2_2019

IFFA
Marinades in organic
quality as consumer trend

Visit Beck Gewürze und Additive
GmbH from Schnaittach, Germany,
at their booth and taste the new
Gin-specialties and many more
creative products.
Their exhibition highlights this
year include their new raw and
cooked ham variations, the new
culinary delights in the field of
cooked cured meats, innovative
flavors in the raw sausage sector,
as well as various ideas for delicious semi-finished goods. New at
their booth is their SoftFix marinades this year – of course also in
organic quality. The company looks
forward to interesting discussions,
new contacts and especially visitors.
//www.beck-gewuerze.de

Injecting needles for meat
injecting machines
Established in 1998, Zust Needles
s.c. from Gdańsk, Poland, is a
company for the manufacture of
all kinds of needles used in the
food processing industry. The
core business are injecting needles for all types of meat and fish
injecting machines, tenderizing
knives and needles used in the
confectionery industry. They
specialize in supplying OEM customers, spare parts suppliers and
processing plants MRO directly.
Due to the distribution network
the products are available all over
the world.
With the needles the risk of
bacteria growth inside of them
can be minimized for the companies. Brine-flow friendly construction will help the maintain the
desired yield level. Both internal
and external parts of the needles
are electro polished what reduces
the bacterial adhesion and make
the needles free of any obstacles
for longer.
This means that the company
reduced the bacteria growth and

increased the safety for their
customers. The corporation produce needles suitable for all red
meat, pork, poultry and fish injectors. Most common brands will be
produce replace needles for:
Inject Star, Ruhle, Shroder, Gunther, Fomaco, Nowicki, Suhner,
Metalquimia, Garos, Pokomat,
Belam, Dorit, Lutetia and many
more. Also tenderizing knives but
not for all types of machines yet
will be produced.

All the needles are produced
using stainless steel with an addiction of titanium. This makes
them strong, flexible and stay
sharp for longer. If necessary, the
needles supply with food grade
rubber o-rings. The most common
needle diameters will be used (for
each diameter various internal
diameters available): 1,6mm; 2mm;
2,5mm; 3mm; 3,5mm; 4mm; 4,5mm;
5mm. The company also produce
combined diameter needles using

pulled or connected tubes (for
example 1,6mm/2,2mm;
2mm/3mm; 2,5mm/4mm;
3mm/4mm).
For any quantity the corporation
can adjust the internal tube diameter, number of holes, diameter of
holes and their placing to obtain
the best injecting results. No
matter if there is used a runny or a
thick brine.
//www.zust-needles.com
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Contactless hand cleaning
and disinfection
When it comes to the technical
safety measures required by the
Food Hygiene Regulation, Kohlhoff
Hygienetechnik GmbH & Co. KG is a
competent partner for food manufacturers, who offers a comprehensive program with well-proven
and efficient solutions. For about
30 years, the company based in
Unna, Germany, has been developing, manufacturing and selling
equipment, machines and systems
for personnel and industrial hygiene. The focus of the offer is on
compact hygiene sluices for the
cleaning, disinfection and drying of
hands as well as for boots or shoe
soles.

One of the IFFA innovations is
the WR-ECO SWTD Multi-user Hand
Hygiene Center – a particularly
space-saving solution for comprehensive hygienic hand cleaning
and disinfection. This model is
available with up to 4 washing
stations, each equipped with
water outlet, soap dispenser,
high-speed hand dryer and disinfectant dispenser. Just like the
water outlet, the components
integrated into the lockable head
cover are only activated contactfree via sensors. Hands are dried
within about 15 seconds.
The head cover can be unlocked
and unfolded for the exchange of
liquid soap/disinfectants or for
maintenance work.
//www.kohlhoff-hygiene.de

Machines for
fine slicing

At the IFFA 2019 Nock Maschinenbau GmbH from Friesenheim (Germany) will show novelties and
further developments, but also
proven products from its wide
range of cutting machines, derinding machines, membrane skinners,
skinning machines and scale ice
makers.
The Nock CB 435/4E HorizontalVertical-Cutter HVC offers two
cutting options: a circular blade
cutting unit for vertical cuts plus
an pre-positoned cutting module
for a single horizontal cut. With the
new, optionally available separation conveyor, the upper slice can
be discharged separately, while
the lower slice continues through
the machine and can be cut into
strips by the circular blade cutting
unit. The high product protection
makes this compact machine
particularly interesting for cutting
strips or thin slices from chicken
breast fillets.
In the product range Nock circular blade cutting machines type
Cortex CB Slicer there are innovations in the cutting geometry
which extend the range of application for this economical cutting
principle, especially when cutting
thin slices from high pieces of
meat.
In addition to the Doner cutting
machine Cortex CB 503 Kebab with
an improved Integrated Nock
Product Return System, the supplier will also show the new model
Cortex CB 509 Kebab Autoreturn,
where the refeeding of the remain-

ing piece of meat takes place
automatically.
The derinding machine Cortex CB
619 for industrial use has a further
developed geometry of the pressure system and the tooth roller,
with dynamic adaptation to different product heights. This allows
excellent derinding results to be
achieved with all flat and high
sections, such as shoulders,
without the need of complicated
“first cut“ settings.
The open top derinding machines Cortex C 860 with changeable tables and the double blade
derinder Cortex C 560 DBD for
derinding and defatting in one
operation complete the range of
derinding machines on display.
The poultry skinning machine
Cortex CBP 695 Poultry skins whole
chicken legs, drumsticks and
thighs as well as (with alternative
pressure roller) chicken breast.
In the new scale ice machine
series NRE, the company has
brought in its many years of rotary
evaporator experience from the
construction of the freeze drum
skinners. It is designed for the
simple daily foam cleaning and
disinfecting as is done on other
butchery equipment.
//www.nock-gmbh.com

Tackling main issues with
plastic reduction

Sealpac International bv’s FlatSkin
packaging system is now showing
significant growth on the retail
shelves across Europe. Within just
a short period of time, this sustainable packaging solution has

proven to be a bestseller that can
be found in ten different countries
already. The system provides an
attractive presentation of highquality meat products. A highly
transparent barrier skin film fixates
the product directly onto the flat
cardboard carrier made of
bleached or unbleached fibre,
which has been coated with a
polymeric protective layer. This
layer provides stability to the
cardboard and forms a reliable
barrier against grease, moisture
and oxygen. The cardboard carrier
can be printed on both sides and
offers plenty of space for product
information and branding. FlatSkin
convinces in terms of sustainability, as it reduces the amount of
plastic by up to 75% compared to
conventional skin packaging.
Furthermore, it enhances recyclability: after taking out the product,
the thin polymeric layer is easily
removed from the cardboard to
allow for separate disposal.
Following the successful launch,
the company has now developed a
completely new and sustainable
packaging concept for classic MAP
applications. At IFFA 2019, the
packaging specialist will present a
paper-based tray that runs on all
of their A-series traysealers.
Equipped with servo drive, these
traysealers combine highest performance with optimal quality and
economical use of materials. The
A6, for example, is suitable for all
types of materials and hermetically
seals up to 90 trays per minute,
depending on tray format and
application. It guarantees optimal
production standards without
quality fluctuations and adapts
effortlessly to your flexible production requirements. Furthermore,
this traysealer is easily integrated
into existing production lines,
making it particularly suitable for
high-performance applications
with varying product batches.
//www.sealpacinternational.com
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Perfection.
In every detail.

laska.at

New hygienic grinder design at IFFA 2019 in Frankfurt.

The pursuit of
perfection demands
attention to detail.

Food Processing
in Perfection

New machine design
All-new version with hygienic design.
Perfection down to Laska’s ultra-secure,
custom-developed screw.

Higher output
The working and feeder screws’ speeds
are coordinated on autopilot to keep
them in sync. This decreases material
use and boosts output by 50%.

Absolute hygiene
EHEDG-certiﬁed components, high-end
plastic seals and surfaces with sloping
edges guarantee simple and thorough
cleaning.

Standardised control panel
To make Laska grinders even easier
to control, all our grinders are equipped
with a standardised, simple-to-use
control panel.

Witness perfection at IFFA 2019
4-9 May in Frankfurt, Hall 8.0 - Booth A40
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Automatic bandsaw
double-cut for frozen cut
At the IFFA 2019 the company
Mainali from Girona (Spain) presents
the new automatic bandsaw of
double saw for the frozen cut.
Unlike the simple bandsaw, this
new saw is not only more accurate
and adaptable to any frozen product, it also doubles production.
The new bandsaw RB, is designed

to work automatically and whit
precision, cutting accurately the
predetermined measurements of
any frozen product: meat, fish,
vegetables, cheeses, etc. All the
parameters of the loader, such as
the thickness, the speed of the cut,
the movements of advance and
recoil, are controlled electronically.
The machine incorporates our
QPS system (Quick Protection System) to avoid any risk.
//www.mainali.com

Lyocarni, starter and
protective cultures
Lyocarni is a range of starter and
protective cultures “Made in Italy”
for meat processing of Sacco S.r.l.
from Cadorago (CO), Italy. They
ensure the safety and sensory
quality of meat products. Starter
cultures are beneficial bacteria
and part of the hurdle technology
that is an important tool to produce safe and shelf-life stable
fermented and/or cured meat
products.
Traditional starter cultures can
be used to produce for more tasty
products. Fast starter cultures are
used for reduced timing but suffi-

cient to guarantee the exact level
of taste and colour gradation. In
addition they can be used to guarantee the development of the
typical color in cured meat enhancing the safety. Protective
cultures for raw and cooked products inhibitingthe development of
Listeria monocytogenes by producing bacteriocins, even at low
temperatures.
LAB can be used also as protective cultures, enhancing safety and
quality of raw processed meat
products and processed minced
meat products. Protection can be
achieved by competitive exclusion,
most efficient against spoilage
bacteria, bacteriocin production
efficiently killing Listeria monocytogenes and a combination of both
principles.
//www.saccosystem.com

The heart of the
meat canning line
The proven filling technology
offered today by the company
Hema from Quimper Cedex (France)
with the machine range Canfill set
a market standard in the field of
meat or fish-based products e.g.
corned beef, luncheon meat,
pates, goulash, raw meat, meat in
sauce, fish paste, fish filets in
sauce. Synchronized with the
under vacuum can seamers
Canseam or with Angelus, a large
solution range is available.

With close to 1,000 machines in
operation worldwide on this market
segment, this success has been
lasting for years.
Actually major companies of the
sector have chosen and continue
to choose this company for their
canning lines. Expertise, equipment robustness and accuracy,
food integrity preservation are the
constant selection drivers reported
by users.
//www.hema-filler.com
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Cutting-edge technology
for meat manufacturers
GEA Group Aktiengesellschaft from
Düsseldorf (Germany) will present
their process expertise, technology
leadership and customer-centric
services for the meat industry
under the motto ‘Excellence at
Every Stage’. The technology leader
will be exhibiting and focus on four

main application areas: tempuracoated and homestyle coated
products, the art of bacon making
and sausage. Key processing and
packaging exhibits will be linked to
the four application areas, demonstrating the benefits of automation;
optimal process control; as well as
the efficient use of resources,
energy and labor in meat manufacturing.
Key innovations from the equipment side include the new MultiJector 2 mm, the new multi-purpose brine injector with flexible
needles; the new thermoforming
packaging machine PowerPak Plus,
the first inline smoking application
SuperHeatSmoke on CookStar and
the CutMaster Duo, a powerful raw

sausage cutter with two independent drives, each with variable
speed control. Additionally, attendees will get to see the new decanter series, ecoforce for processing high quality animal by-products
and inline freezer control system
Callifreeze.
The new brine injection system in
the MultiJector 2 mm is specifically
dedicated to precise bacon and
poultry processing, for 700 mm wide
lines. The system features two
millimeter OptiFlex needles, which
deliver a tight injection pattern,
allowing for exceptional injection
accuracy, product quality and
consistency. The new equipment is
seamlessly integrated within the
SuperChill brine chiller and the
MultiShaker, which removes excess
brine, closes needle marks and
activates proteins, ultimately resulting in low standard deviation
during production and thus increasing quality, yield and profit.
//www.gea.com

Systems for fresh,
chilled ready meals
Micvac AB from Sweden (Mölndal)
will be exhibiting at IFFA will present
the system for the production of
innovative and sustainable fresh,
chilled ready meals. As a pioneering
food tech company, it contributes
to a more sustainable society
through their innovative system for

healthy and environmentally conscious meals. Their chilled ready
meal system utilises in-pack cooking and pasteurisation in one continuous process. Key to this process
are the microwave tunnel and the
patented packaging components:
the valve, tray and specially designed film.
//www.micvac.com

slicers and multi-purpose cutters.
Special highlights at IFFA are the
Compactslicer and the new generation of the PCE series. The slicer is
an industrial slicer that is flexible,
compact and absolutely highest
hygienic standard. It is characterized by its compact design. For
optimum cutting results, the cutting
ratio can be optimally adapted to
the product with one motor each for
knife and rotor. The cut slices of the
products can be presented as a
shingle, stack and in pieces.
Both the product support and the
cutting frame are adjustable for an
optimal cutting position. The open
construction allows extremely good
accessibility for cleaning. Cutting

Optimal cutting with good
accessibility for cleaning
The product range of MHS-Schneidetechnik GmbH cutting technology
is very extensive. The specialists
from Abstatt (Germany) offer machines for every need. With highquality cutting and portioning machines for the food industry, the
company has been one of the
world's most innovative manufacturers for over 30 years.
The offered machinery ranges
from meat slicers to bread slicers
for the craft, industrial and selfservice sector worldwide. In the
meat sector, the assortment can be
subdivided into portion cutters,

frame and gripper can be removed
without tools. The Compactslicer
cuts sausages and cheese with
optimum cutting results up to 400
sections / minute.The PCE series
has been technically thoroughly
revised. The design has been modified and redesigned.
//www.mhs-schneidetechnik.de
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Replacing traditional
meat mastered

The Schnitzelmaster replaces the
traditional meat pounder and is
working with the proven method of
tenderizing meat which is called
‚Mastern’. In doing so the meat fibre
is neither pressed nor bruised but
stretched. All sorts of boneless
meat are being processed equally
well. With the machine of
Schnitzelmaster GmbH from Mitterskirchen (Germany) 50% labor time
saving towards a normal meat
pounder can be reached. They
reduced cooking time is approximately 30%. The meat thickness is
adjustable individually and this
guarantees identical cooking time.
Therefore the meat remains more
juicy after being processed. The
working with the machine is quiet
and more hygienic and it is easy to
handle and to assemble and disassemble. Hand operated units are to
be cleaned in every commercial
dishwasher and the automatic ones
with a steam jet. The ‚mastered‘
meat is at least 8 days vacuumed
non-perishable.
For huge companies with a boneless meat processing with high
volumes the company has developed the automatic version
`SMK-2W-34’ (hourly capacity up to
200 kg) and the ‘Turbo’ (hourly
capacity up to 400 kg). These machines give large butcher shops and
catering services an opportunity to
reduce their processing costs and
at the same time to offer their
customers meat with better quality.
//www.schnitzelmaster.de

Solutions for
tomorrow’s challenges
Perfect portions. Economically
produced and attractively packed.
The company Weber Maschinenbau
from Breidenbach, Germany, offers
everything that food processing
companies need from a single
source. Themed "Line up for tomor-

row", the system provider is once
again demonstrating its market
and technology presence at IFFA.
The exhibition appearance will
therefore focus on fully integrated,
automated system solutions by
the company – including the latest
generation of thermoformers and
the new end-of-line equipment.
Visitors can expect several line
concepts for different requirements and application areas:
starting with a solution for variety

packs, which translates current
retail demands in a modular and
extremely compact design,
through an amazingly flexible line
for the production of sandwiches
to a high-performance solution
whose performance and precision
are unmatched. The exhibition
highlights also include a large
number of digital services that
ideally complement the portfolio.
The portfolio is versatile and offers
solutions for all requirements and

applications. The company implements the potential created by
Industry 4.0 and IIoT to maximize
process reliability and efficiency in
the interests of customer benefit
and future-oriented, digitized
production. This is reflected, for
example, in intelligent networking
of line modules or smart control as
well as monitoring of machine
operation and maintenance.
//www.weberweb.com
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Rotary vane vacuum pump
with pressure control

Wheat-based ingredients
for meat production

New system defines
effective sealing

At the IFFA trade show, Busch
Dienste GmbH from Maulburg in
Germany will be showcasing the
new R 5 PLUS, a pioneering vacuum
pump for food packaging. It can
run with pressure control or at a
constant speed, making it exceptionally energy-efficient. Acting
either as the sole vacuum pump in
a packaging machine or as a vacuum module in a central vacuum
supply, the R 5 PLUS makes sure a
specified pumping speed is maintained. It can also accurately
sustain the required vacuum level,

Wheat-based raw materials are able
to perform amazing things in modern-day meat production. Here, for
instance, the food ingredients
manufacturer from Zwingenberg,
Loryma, offers high-quality, wheatbased ingredients that significantly
improve the taste, appearance,
crispness, cooking ability, stability,
and sensory properties of meat
products. Thanks, in part, to their
high viscosity stability, Loryma
GmbH from Zwingenberg (Germany)
wheat starches are deployed as
binding and thickening agents in
meat processing.
What is more, vegan and vegetarian products can be produced with
the company’s innovative textured
wheat proteins. The wheat-based
raw materials and functional blends
open up completely new possibilities for the meat industry to ensure
economically-viable and sustainable production in the future.
The food ingredients manufacturer will be presenting itself at IFFA
in Frankfurt from 4 to 9 May 2019,
where it will offer the meat industry
new, sustainable and economicallyviable possibilities for producing
meat products or vegan and vegetarian alternatives. Presented at the
fair: wheat starches as binding and
thickening agents for meat products, breading and coating systems
for improved crispness, taste and
an appetising appearance, functional brine additives for producing
convenience meat products, and

Tray sealing specialist Proseal UK
Ltd. from Cheshire (United Kingdom)
has launched a quality testing
system that enables food manufacturers and processors to determine
the ideal seal and peel strength for
individual products. The new ProTest
solution allows users to create the
seal each time, combining effective
protection of the contents with the
right level of ‘peelability’.

regardless of how the packaging
volume changes. Thanks to its
variable speed drive, the vacuum
pump covers a pumping speed
range from 440 to 760 cubic meters
per hour and reaches an ultimate
pressure of 0.1 millibar. All operating data is recorded and saved on
a permanent basis. This data can
be accessed directly on the builtin display or transferred via a
Modbus TCP/IP client/server protocol. A remote control of the vacuum pump via a computer is possible. Busch's new vacuum pump is
thus ready for Industry 4.0.
The R 5 PLUS can be operated in
two modes. Following an intuitive
menu structure on the display,
users can choose between the
constant speed mode or pressure
control mode.
When working with longer packaging cycles or when the vacuum
pump is operated in a central
vacuum supply, speed control is
the more suitable option. In this
case, the vacuum pump maintains
the pre-selected vacuum level,
regardless of how the pumping
speed changes. A standard built-in
PLC records and stores all operating data on a permanent basis.
This enables not only complete,
uninterrupted data recording, but
also warning and alarm functions,
among others.
//www.buschvacuum.com

textured wheat proteins for producing vegan and vegetarian alternatives. The experts of the food ingredients manufacturer will provide
answers to all questions revolving
around the use and possibilities
offered by wheat-based raw materials in the meat industry, as well as
the varied support of meat processing companies in the implementation of new, trend-setting food
concepts.
//www.loryma.de

The compact and easy-to-use
ProTest unit is an automated lidpeeling device that measures and
reports the resistance offered by
the film as it separates from the tray
during the moment of lid peeling.
ProTest is capable of retaining,
displaying and outputting test data,
allowing the user to export the
information. Up to five test results
can be compared at any one time.
The unit is flexible enough to handle
the vast majority of trays currently
used in the market with diagonal
diameters from 25 mm up to 380 mm
in any shape.
In order for companies to fully
understand the results generated
by the ProTest unit, Proseal has
established a set of ‘Peelability
Metrics’ that explains the four
different stages involved in removing a film from the tray – the initial
separation of the film, the peeling
along the straight edges, the traveling of the film over the corners, and
the final draw of the film as it is
completely separated from the tray.
ProTest is able to take into account
the different levels of ‘weight draw’
required by the consumer at each
stage, in order to assess the most
appropriate seal strength required
to effectively satisfy these different
requirements. Reports are generated on the machine’s 12” highdefinition touchscreen and can be
exported via Ethernet or USB device.
This provides users with traceability
records and the information to
monitor peel strengths.
//www.proseal.com
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Bag types differing in size,
shape and material

Innovations – based on
many years of experience

Allfo Vakuumverpackungen Hans
Bresele KG from Waltenhofen,
Germany, the European market
leader for vacuum bags, will be
presenting a wide range of packaging solutions for butchers and
meat-cutting plants at IFFA , the
leading international trade fair for
the meat industry, which will be
held in Frankfurt from 4 to 9 May. In
addition to the wide variety, the
company from the Allgäu region
impresses with the high availability
and fast delivery of its products,
which share around 3,500 pallet
spaces in the company’s own
warehouse. Around 200 bag types
differing in size, shape and material thicknesses are available
immediately and in large quantities. 140 different sizes of side seal
bags alone, with a film thickness
of 90my, are in stock. Today more
than ever, meat and sausage
manufacturers are faced with the
challenge of packaging their products in materials that meet the
high demands for shelf life and
product protection. The packaging
should not only look attractive, but
it should also optimally protect the
contents from external influences
during transport and storage.
The very popular bag types
offered in many different sizes and
film thicknesses range from side
seal bags, shrink bags and tubular
bags to cook-in bags, stand-up
pouches and multilayer bags.
Customers benefit from the highperformance of the bags, which
are made of PA/PE composite films
and combine excellent barrier
properties and versatility.
An alternative is the HookVak, an
innovative, food-safe Velcro closure integrated into the bag like
the zipper. The vacuumed bag is
first sealed airtight at the sealing
seam located above the reclosure,
where it can be easily opened
again if required. Thus the contents can be completely or partially
removed and afterwards the bag
can easily be closed again by
means of the Velcro. Compared to
the zipper, the HookVak is easier to
handle with chunky or pourable
products. The first-class composite films the bags are made of are
supplied by sister company Allvac,
also located in Waltenhofen.

After 70 years of successful company development, Autotherm
L.Brümmendorf GmbH & Co KG,
headquartered in Waxweiler (Germany) offers for the food processing industry (meat, fish, cheese)
and the butcher business numerous new developments for its
high-quality and long-lasting
plants.

//www.allfo.de

The continuous development,
intensive cooperation with the
customers, solid growth and continuity in the communication relies
the company in the fast-moving
times on personal contact and
stable long-lasting quality of all
plants. For this continuity will
stand also for the future the whole
team of this company.
At IFFA 2019 will display equipment that reflects the high quality
of production quality, the state-of-

the-art design and technology of
the machines. Of course, e.g. one
of the steam smoke chambers will
be shown, known since long time
and worldwide by countless satisfied customers due to its effectiveness in terms of process optimization and reduction of weight
loss. On top the company can look
back on more than 50 years on
experience.
//www.autotherm.de
Advertisement
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Minimize false rejects with
dual energy sensor
For the food industry, Anritsu
Infivis Co., Ltd. from Kanagawa in
Japan developed the DualX solution with the following goals:
reliable and accurate detection of
thin, low density bones, high
detection sensitivity for the inspection of overlapping food products and rough surface products,
elimination of overlapping and
rough surface products false
rejects and ease of use of the
equipment for product setup,
system maintenance and overall
system operation.

Broiler chickens that are selectively bred for rapid growth tend to
have relatively less bone mass to
the thickness of the meat. The
company’s new DualX X-ray Inspection System, the
KXE7534AWHZE, can detect minute
pieces of foreign bodies as small
as 0.4 mm and significantly improves detection of low-density or
soft contaminants, such as bones
in poultry and products with overlapping pieces in a pack or bag
such as chicken nuggets,
sausages among other food products. It analyzes two different
X-ray energy signals for allowing a
higher detection rate of lowdensity items, as well as foreign
materials not previously de-

tectable by single energy models.
More than 10,000 x-ray systems
are installed globally because they
are designed to be easy-to-use
and easy-to-understand.
//www.anritsu.com

Spiral ovens designed by
freezing expert
The top-speed airflow applied in the
freezing process for fish, meat, fruit,
and vegetables is now also utilized
by Dantech Freezing Systems A/S
from Aalborg in Denmark in its new
spiral hot air ovens for the food
industry. According to manufacturer
specifications, these ovens achieve
optimum product quality at a high
yield and the lowest energy costs per
kg of the respective product. Just as
in the case of the freezers, the
decisive factor in achieving this is a
carefully-targeted high-speed airflow. The new double-spiral hot air
oven and the spiral pasteurizer that
have been newly established on the
market have been complementing
the company’s capabilities in the
field of spiral and tunnel freezers
since 2018.
For the development of these
innovative spiral ovens and spiral
pasteurizers, the owner-run Company utilizes its more than 30 years
of experience derived from the production of IQF freezing plants. These

plants are used all over the world for
cooling, freezing and light freezing
prior to the portioning and slicing of
the most diverse foodstuffs.
//www.dantechfreezing.com

System for printing casings
in full colour
For many years printers of artificial
food casings have identified the
potential benefits of being able to
access ‘short run’ production
capability, including instant image
change with virtually no material
waste or down-time. Through a
unique cooperation between
Resino Trykfarver A/S from
Ballerup, Denmark, and KPG Europe
Limited from Peterborough, United
Kingdom, and combining the experience and skills of both companies, they are launching a digital
system for printing casings in full
colour, plus white.
Resino has finalized a development programme, adapting their
well proven flexographic UV curing
ink technology for printing artificial casings, into an inkjet applicable variant, Resucat 220 series.
Needless to say, casings printed
with this inkjet variant can be
treated in the conventional way in
terms of shirring, filling and autoclave processing. Naturally, the ink
series is also low migration and
low odour and has no need for
primer or overprint varnish.
Designing the new digital system, KPG has been able to maximise the vast experience gained
by supplying dual-pass flexo
casing presses worldwide for
many years. With pdf handling,
instant data changes, choice of
print resolution and production
speeds (600 X 600dpi and up to
100m/min depending on design);
‘short runs’ are now a reality for
casing printers. Optional features
include fully automatic production
and a CID (chilled central impression drum) version will also be
available.
Development and extensive
trials by the two companies over
the past two years have culminated in this new technology
being launched in the spring. At
the forthcoming IFFA 2019 exhibi-

tion, using the specially formulated inks, the complete system
printing polyamide casings will be
demonstrated throughout the
show on the Stand.
//www.kpgeurope.com

High functional chicken
collagen proteins valued
For more than 45 years, the Veos
Group has been a trusted partner
in producing high functional
animal proteins for its customers.
During the IFFA exhibition, the
company from Zwevezele (Belgium) would like to introduce its
newest product range: high functional chicken collagen proteins.
The chicken collagen proteins
offer outstanding technical benefits such as improved texture and
firmness. Furthermore, it helps to
improve the slicing yields and
reduction of purge in ground,
emulsified and – as the product
can easily dispersed into brine –
even in injected chicken products. As a result, it is ideal for
usage in a wide range of chicken
applications including hams,
burgers, nuggets, marinated
chicken, sausages etc.
Notably, in addition to these
chicken collagen proteins, the
company is also offering high
functional pork proteins (collagen
and blood based) as well as functional beef collagen proteins. All
products are presented by welltrained agents in more than 80
countries, as in a result to offer
you clean label and functional
meat proteins.
//www.vepro.biz
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NIR analysis within
a few seconds
The newly developed NIR analysis
system Finder SD Rotator analyses
raw materials, semi-finished and
finished products within a few
seconds. Important parameters
such as fat, water or protein can
be analysed quickly, easily and
reliably. The Finder SD Rotator
combines the advantages of the
Finder SD with an attachment for

rotating sample dishes. This makes
it possible to achieve representative and reproducible analysis
results for inconsistent samples.
In addition to usage in laboratories, the IP65 certified housing
enables usage directly in incoming

goods or in production. Analysis
times can thereby be reduced to a
minimum. Thermal stabilisation of
the visual, a stabilised light source
and reference standards in the
device guarantee reliable functionality at all times.
The usage of the patented
Fraunhofer MEMS scanning grating
technology enables easy transfer
of available calibrations between
multiple instruments. It is IP65
certified, which means it is dustproof and water-resistant. It works
with patented Fraunhofer MEMS
scanning grating technology and
transferable calibrations. The
Finder can be thermally stabilised
and includes an integrated stabilised Wolfram halogen light
source. Furthermore it is easy to
clean, which leads to no crosscontamination. The result is ready
in a few seconds and it provides an
user-friendly software.
HiperScan GmbH from Dresden in
Germany produces innovative near
infrared (NIR) analysis systems.
//www.hiperscan.com

Multifunctional dual cooker
also for bone-in products
At the booth of the company
Alco-food-machines GmbH & Co. KG
from Bad Iburg (Germany) the
visitors may see a small extract
from the extensive product portfolio. Thus, in addition to the enhanced crumbing technology,
various processing like moulding
and cooking systems as well as
the spiral oven, the established
cooker-mixer and roaster-mixer
HotCook or a deep fryer are shown
similarly to the dual cooker.
The alco dual cooker ADC combines intensive contact heat and
hot convection air and/or steam in
an industrial plant. Hence the
application is novel on the market
and serves to provide numerous
products with homemade tastes
and traditional looks. The alco dual
cooker is suitable for a wide range
of products through to the very
adherent and uneven products like
frosted and marinated pieces of
chicken but also for sensitive
products like fish. Especially

bone-in products are cooked
efficiently with the dual cooker. A
maximised yield and short cleaning
times are just two of the other
numerous advantages of the
machine.

The dual cooker is a combination
of a cooking tunnel and a contact
cooker. The products are carried by
a fiberglass reinforced non-stick
conveyor band over the hot plates,
so that the bottom of the products
is heated and browned directly by
the hot plates. A cover plate, in
which the hot air circulates, is
located over the conveyor band, so
that also the upper sides of the
products are cooked quickly. An
optional flip station enables the
products to be turned.
//www.alco-food.com
Advertisement
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Washing and hygienization eqipment
for the food industry
Xuclà is one of the leading companies worldwide in the design and construction of equipment and machinery for the food industry. Its
two production centers, equipped with the
latest technology, are mainly specialized in
building equipment for sanitizing and washing
all kinds of auxiliary utensils for the food processing industry.
Founded in 1961, in Olot-Girona-Spain, the
company is a global solution provider for a wide
range of washing, sanitation and hygiene
solutions for the meat, pork, poultry and fishery
industries. They mainly build washing and
blowing tunnels for crates, trays, cans, molds,
tins and boxes, washing and sterilizing cabinets for knives, knives-holders, gloves and
aprons, washing cabinets for trolleys, pal-box,

warehouses. The company will present its solutions to smarten up production and logistics of
meat processing facilities. This comprises the
control station CSB Linecontrol which improves
monitoring of production and packaging machines and which boosts the overall equipment
effectiveness (OEE). Industrial image processing
also has plenty of potential. Trade show visitors
can also find out how to design their newfacilities so they are fit for the digital future.
//www.csb.com

Meat movement by gentle
soft belt system

containers, pallets and shelves, and hygienic
entrances with hands washed and sterilized,
soles, shoes and boots.
Their equipment is ruggedly built to European
standards guaranteed by its CEE and EU certificates and designed for ease of cleaning and
maintenance.
The growing concern of the food processing
industry for water and detergent waste in
washing processes, drives the company to get
a new generation of equipment where ecodesign and energy efficiency take the leading
role.

The Modernpack Hoppe GmbH from Overath
(Germany) will traditionally present its Sepamatic mincer line at IFFA and with the new
model Sepamatic 6000, again another milestone for the industries will be ready in time.
Since the 2016 fair, both, performance requirements as well as higher efforts for perfectly
minced meat alongside with the best possible
dividing of tendons and the meats. The Sepamatic process still is mainly interpreted as a
separation process, but as the process and the
required meat movements are not done by
means of screws, but by the much gentler soft
belt system it is called Mincer. That squeeze-

//www.xucla.es

Central nervous system for
processing facilities
“Everything the smart meat factory needs” is
the concise description of CSB-System AG's
trade show presentation at the IFFA 2019.
The company from Geilenkirchen in Germany
is presenting three ERP variants: The new Basic
ERP, specifically developed for smaller companies and butcher shops, Factory ERP for production facilities of corporate groups and Industry
ERP as turnkey solution. The systems vary with
regard to their level of complexity and scope,
but all can handle the task of a central nervous
system in meat factories. In addition to commercial and product management jobs, the
system facilitates for example real-time monitoring of machines, plans complex production
processes or controls and automates entire

and conveyor-belt pushes the softer portions
of the raw material with the lowest possible
friction level into the process drum, while any
harder contents of the batches are removed
separately by the belt.
//www.sepamatic.de

The next IFFA
will take place from
14 – 19 May 2022.
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Fig. 1: The individual shares of the continents in exports and imports between
2006 and 2016 are clearly presented here.

Chicken meat
in the focus of analysis
Global trade developments in the decade from 2006 to 2016
Over the past two decades
chicken meat was the by far
fastest growing foodstuff. The
excellent feed conversion rate of
broilers, the lack of religious
barriers, the broad variety of
meals and the worldwide use in
fast food restaurants explain the
success story. In a series of three
papers the development of poultry meat production and the
dynamics in global chicken and
turkey meat trade will be analysed. The first paper documented
the development of poultry meat
production between 2006 and
2016 (Fleischwirtschaft international 1/2019). In this paper the
changes in global chicken meat
trade will be analysed.
By Hans-Wilhelm
Windhorst

T

he first paper showed that
global chicken meat production increased by 34.4
mill. t or 47.3% between 2006
and 2016. This remarkable
development is a result of the
continuously increasing
demand not only in industrialised countries but also in
many threshold and developing countries. The result was a
continuous growth of global
chicken meat trade (Fig. 2).
The dynamics of exports and
imports will be documented
in the following chapters.
About 13 mill. t or 12.2% of
the overall production of
chicken meat were traded in
2016, roughly 5 mill. t more
than in 2006. The traded
volume in turkey meat was,
however, considerably higher

with 16.6%. This is due to the
fact that only a limited number of countries dominated
production. This will be analysed in more detail in the
third paper.
The first part of this analysis will investigate the dynamics in exports and imports at
continent level. In a second
part, it will be documented
which countries were leading
in exports respectively imports. This will make it possible to identify the regions of
surplus or deficit.

Dynamics at
continent level

Global exports of chicken
meat increased from 8.1 mill. t
in 2006 to 13.1 mill. t in 2016
or by 61.4%. The contribu-
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tions of the continents to global
chicken meat exports changed
considerably between 2006 and
2016. Europe’s exports increased
by almost 2 mill. t or 90.6%, those
of Central and South America by
1.5 mill. t or 53.3%. Asia showed
the highest relative increase with
187.4%. Europe contributed 39.4%
to the global export growth, Central and South America 29.7% and
Asia 18.1%. North America fell far
behind the other three continents.
The shares of Africa and Oceania
were almost unimportant. The
difference in the dynamics
changed the contributions of the
continents to the global export
volume considerably. North America lost 8.4 % of its former shares,
Central and South America 1.7%.
In contrast, Europe and Asia
gained 4.8% respectively 4.6%
(Fig. 1).
The situation in imports was
quite different. With the exception of Europe all other continents
had to import more chicken meat
in 2016 than in 2006. The highest
absolute increase with 2.9 mill. t
occurred in Asia, almost a doubling of the volume. In second
place ranked Africa with a growth
of 912,000 t or 144%, followed by
Central and South America with
461,000 t and North America with
442,000 t.
One has to consider when
evaluation the North American
import volume that Mexico was
counted as part of this continent

Chicken meat in the focus of analysis

Source: FAO; Design: A. VAUTHIER
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Fig. 2: The production of chicken meat increased by 47.3% between 2006 and
2016 as a result of the steady increase in demand.

because of its membership in
NAFTA. In contrast, Europé
s
imports decreased by 142,000 t or
4.6%. This is mainly a result of the
fast growing poultry industry in
several Eastern European countries.
The remarkable changes in the
import volumes resulted in considerable shifts of the shares of the
continents in global imports. The
contribution of Asia increased by
8.9% that of Africa by 4.5%; in
contrast, the share of Europe
decreased by 16%. The fast in-

crease in Asia and Africa is a
result of the considerable growth
in demand in several threshold
and developing countries. The
decrease of Europe’s contribution
is a result of Russia’s drastic import reduction.

Brazil and USA contributed
more than half to exports
The regional concentration of
chicken meat trade is much higher
than that of production. The ten
leading exporting countries shared
90.3% in the overall export volume

in 2006 and 83.1% in 2016. The
decrease shows that obviously
several countries were able to
increase their exports. Table 1
reveals that in 2006 Brazil and the
USA together shared 63.7% in the
overall exports; in 2016, the contribution fell to only 54%. While
Brazil lost only 1.7% of its former
share, the USA suffered the loss of
8%. The analysis at country level
shows several remarkable changes.
With the exception that Argentina
was substituted by Turkey, the
composition of the countries
remained unchanged. The ranking
changed considerably, however.
Poland climbed from rank nine to
rank four; Turkey reached rank
seven, Hong Kong rank five. Belgium, France, Germany and the
United Kingdom lost several
ranks.
All listed countries could expand
their export volumes in the analysed decade. Brazil exported 1.4
mill. t or 53.1% more chicken meat
in 2016 than in 2006. In contrast,
the export volume of the USA grew
only by 535,000 t or 20.8%. The
difference explains the higher
losses of the USA in their contribution to the total exports. Poland
could expand its export volume by
almost 500,000 t or 419.3%. Turkey’s export even grew more than
eightfold and reached a volume of
315,000 t in 2016. Poland and Turkey showed the most dynamical
development in the analysed
decade. The Netherlands could

Exports
..................................................

Tab. 1: The ten leading countries in chicken meat exports in 2006 and 2016

Country
Brazil
USA
Netherlands
Belgium
France
Hong Kong
Germany
UK
Poland
Argentina
10 countries
World

2006
Exports
2,586
2,577
691
350
285
257
176
167
119
118
7,326
8,11

Share (%)
31.9
31.8
8.5
4.3
3.5
3.2
2.2
2.1
1.5
1.5
*90.3
100.0

Country
Brazil
USA
Netherlands
Poland
Hong Kong
Belgium
Turkey
France
Germany
UK
10 countries
World

2016
Exports
3,959
3,112
1,045
618
518
450
315
312
305
243
10,877
13,092

Share (%)
30.2
23.8
8.0
4.7
4.0
3.4
2.4
2.4
2.3
1.9
83.1
1000

* sum does not add up because of rounding; data in 1,000 t
Source: FAO
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Tab. 2: The ten leading countries in chicken meat imports in 2006 and 2016

Country
Russian Fed.
China
Hong Kong
Saudi Arabia
Mexico
Japan
UK
Netherlands
South Africa
Germany
10 countries
World

2006
Imports
1,178
571
494
417
410
371
327
257
228
198
4,451
7,751

Share (%)
15.2
7.4
6.4
5.4
5.3
4.8
4.2
3.3
2.9
2.6
*57.4
100.0

Country
Saudi Arabia
Mexico
Hong Kong
China
Japan
Un. Arab. Em.
South Africa
Viet Nam
Germany
UK
10 countries
World

2016
Imports
883
781
734
569
551
502
478
453
447
378
5,776
12,339

Share (%)
7.2
6.3
5.9
4.6
4.5
4.1
3.9
3.7
3.6
3.1
*46.8
100

* sum does not add up because of rounding; data in 1,000 t
Source: FAO

strengthen their third rank. The
increase of their exports by
354,000 t was only possible because
of considerable imports of broilers
from Germany. The fifth rank of
Hong Kong has to be explained as
it has an intermediary trade function. In 2016, Hong Kong imported
734,000 t of chicken meat (see
Tab. 2) and exported 518,000 t of
the imports again, mainly to Vietnam (263,000 t) and Taiwan
(235,000 t).
Brazil, the USA, Poland, the
Netherlands and Turkey together
contributed 62% to the global
increase of chicken meat exports.
They more or less dominated the
development of the global chicken
meat market with Brazil in an
exceptional role.
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Imports by Asian countries

Considering the growth of Asian
chicken meat imports by
2.9 mill. t it is not surprising that
six of the ten leading importing
countries were located in Asia
(Tab. 2). Already in 2006, the
regional concentration of imports
was much lower than in exports.
Between 2006 and 2016 it further
decreased by 10.6%. This documents the gaining importance of
chicken meat in supplying the
population in threshold and developing countries with animal
proteins. In 2016, 196 countries
imported chicken meat according
to FAO data.
A comparison of the composition and ranking of the ten leading countries in 2006 and 2016

shows that Vietnam and the
United Arab Emirates substituted
Russia and the Netherlands. Russia dramatically reduced its imports by 1.1 mill. t or 93.2% in the
analysed decade. The fast growth
of chicken meat production resulted in an almost complete
self-sufficiency. Of importance
was also the import embargo
against Canada, the USA and EU
member countries. In 2006, Russia had still imported 864,000 t
from the USA and 171,000 t from
Brazil.
A closer examination of the
dynamics at country level reveals
that Saudi Arabia had the highest
absolute growth with 466,000 t
(+ 11.8%), followed by Vietnam
with 411,000 t and Mexico with

371,000 t. In Vietnam and Mexico
outbreaks of Avian Influenza had
impacts on the development of the
imports. Saudi Arabia imported
chicken meat mainly from Brazil
(745,000 t) and France (120,000 t);
Vietnam from Hong Kong
(263,000 t). Mexico imported
706,000 t from the USA. The
specific role of Hong Kong was
already explained.

Growth of exports and imports
dominated by a few countries
The following chapter examines
which countries had the highest
growth in exports and imports and
what they contributed to the global
increase of chicken meat trade.
One can see that the ten countries with the highest increase in
Advertisement
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their chicken meat export contributed 75.9% to the global
growth. Braziĺ
s share was 27.6%,
followed by the USA with 10.7%
and Poland with 10%. The three
countries contributed almost half
to the growth of chicken meat
exports.
The numbers document that
the regional concentration in the
increase of imports was lower
than in exports. This reflects the
fast growth of the export volumes
of a small number of countries.
Germany was the only country
listed among the top exporting
and importing countries. This
reflects a well the remarkable
increase in production as the
growth of the per capita consumption. A detailed analysis of
the exported and imported products would show that mainly
high-value products (such as
breast filets) were imported while
cut up parts which were not
requested in Germany (wings,
legs, necks) were exported. These
exports added considerably to the
profitability of the abattoirs and
meat processing companies.

Summary and perspectives
The preceding analysis could
show that global chicken meat
trade increased by 5 mill. t between 2006 and 2016 and that
12.2% of the production was
traded. The highest absolute
growth was reached in Europe
with 2 mill. t followed by Central
and South America and Asia.
With a share of 54% in global
chicken meat exports, Brazil and
the USA were in a dominant
position. Brazil was able to further strengthen its leading position. In imports, countries in
Eastern and Western Asia and
Mexico had the highest growth
rates. The regional concentration
in imports was much lower than
in exports. This reflects the
growing importance of chicken
meat imports by developing
countries. Chicken meat gained
in importance besides eggs in
supplying the growing population with valuable animal proteins. The absolute growth in
exports and imports was contributed by a comparatively small
number of countries. They decide on the development of
market prices.
Because of the favourable feed
conversion, the lack of religious

barriers, the broad variety of
meals and the worldwide success
in fast food restaurants it can be
expected that not only chicken
meat production will grow considerably in the next decade but
also chicken meat trade. In the
future dynamics, threshold and
developing countries will play a
decisive role because of their
growing population and the
increase of the purchasing
power.
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Negative pressure (“vacuum”) increases the swelling of the native muscle fiber
due to the salt from the added brine, thus increasing the protein activation.

Massaging is more effective
Massage technology allows for a higher protein activation
In the production of cooked ham products, the
first step in the process involves treating the
meat parts with brine after selecting the initial
material. In most cases, the brine is inserted by
means of brine injectors.
By Peter J. Danwerth

B

rine injection involves injecting the required amount of brine very precisely into
the meat parts. Some other products undergo
brining, which means the pieces of meat are
submerged in the required amount of brine
where they then need time to absorb it. In
both procedures, the subsequent processing
of the muscle fiber structure is crucial to the
quality of the final product. The effectiveness
of the water retention and protein activation is
determined here and, concomitantly, the
quality of the slice cohesion. In industrial
production, two processes are used for this
stage of production.

Different technologies
In the case of the commonly known tumbler
technology, a big drum rotates horizontally on
guide rollers. Flat baffles lying on the inner
walls of the container cause the pieces of meat
to fall and produce a gentle movement. This
movement is also frequently referred to as
“rumbling”.
The massage process takes a completely
different approach. Here the container has a

fixed construction with an internal, rotating
shaft. Large, spiral-shaped paddles are
mounted on this shaft and move the product
around its axis. Since these paddles move
within the meat mass and, unlike the tumbler,
there is not just contact between the product
and unit at the outer edge, each individual
muscle is actively touched. This principle of the
vacuum massage system was already introduced and patented in 1986 by Dr. Siddik Iyimen, the owner of Myac Maschinenbau AG. As
a result of the close cooperation with Helmut
Schröder, the patent was later taken over by
Schröder Maschinenbau KG. The company’s
current Max massage units are available in
sizes ranging from 600 to 6000 kg nominal fill
volumes. Massaging particularly established
itself as the most effective technology for boneless products such as traditional cooked ham to
the point that it is used by around 70% of the
German meat industry today.
Compared to the tumbler, whose fill volume
(depending on the design) lies typically at 45
to 55%, the massage unit achieves 85–90%.
This gives rise to crucial advantages: on the
same floor area of one unit, almost double the
product amount is processed. What is more,
thanks to the high fill level, the headspace
above the product is reduced to just 10 to
15%, which is only one-third of the free,
unused volume of a tumbler. Besides the
fact that the massage unit processes twice
the amount of meat, the vacuum is built up
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Brine is incorporated actively
In contrast to the passive curing technology of
a tumbler, the brine is incorporated actively
into the muscle by a Schröder Max massage
unit. Technologically speaking, the salt in the
brine cause the muscle fiber to swell. This is
intensified by the vacuum in the Max massage
container. The high pressure achieved by the
large paddle and the above-mentioned high fill
level provides a direct, active input of mechanical energy right into the core of the individual
muscle. At the coldest possible temperatures of
below 2 °C, an intensified solution of fibrillar
proteins is produced, which is also usually
called protein activation – the key to optimal

.......................................

in a considerably shorter time and thus
saves on costs. During operation, the vacuum in the container is continuously at
50 mbar (less than 5% of the normal pressure or atmospheric pressure). The Thermal
plate used for cooling allows product temperatures of up to 1 °C during operation.
Thanks to the 90% fill level, the product has
a large, effective contact surface with the
cooled vessel container wall. Due to the
strong mixing action of the paddle, the temperature in the interior of the product is
quickly and effectively reduced.

Source: Schröder Maschinenbau

FLEISCHWIRTSCHAFT international 2_2019

Processing of the native muscle fiber structure of the raw material is crucial for the sensory quality and
economic aspects of the resulting meat product, such as cooked ham products.

water retention as well as a higher yield at the
slicer. In practice, a distinction is made between the extramuscular and intramuscular
slice cohesion in the finished product.

r The extramuscular cohesion is recognizable
by the cut’s slightly sticky surface at the end
of the massage process. It is responsible for
the good cohesion of several meat parts.
Advertisement
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Avioincar

.....................................................................................................................................................................

Shaping cured meats

Source: Schröder Maschinenbau

FLEISCHWIRTSCHAFT international 2_2019

A massage unit has a much higher usable volume than a tumbler and therefore requires significantly less
space, which results in a higher possible profitability in comparison between this two technologies.

r The intramuscular slice cohesion can be felt
by a slight stickiness in the middle section
of the cut/core of the product. It is responsible for a very firm slice.
The demonstrably better results achieved
using massage technology point out that
cooked ham style products are showing a
higher protein activation within a shorter
period of time, so better product yields can
thus be achieved using this technology. The
increased slice firmness of the processed
product can be measured by a higher slice
yield during further processing. By binding
fewer spatial and temporal resources, massage technology can achieve the highest
possible profitability.

Peter J. Danwerth
started his career in mechanical engineering for
the food industry in 1993 at the Horstmann
Group. In 1998, he became the Managing
Director of Weber in Breidenbach. In 2003, he
was appointed to the Management Board of Schröder Maschinenbau in Werther. At the beginning of 2018, Schröder Maschinenbau
GmbH & Co. KG in Werther became part of John Bean Technologies Corporation (JBT), one of the leading companies in food
processing technology, to which companies such as Frigoscandia, Tipper Tie, Stein, Formcook, DSI and DoubleD also belong.
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Avioincar, headquartered in Avio, Italy, was
founded in 1998 as a small manufacturer of
stainless steel equipment for the food industry.
It first years of activity, the production of
equipment was concentrated on hams in the
area of Parma / Modena and beef in the region
of Lombardy and Emilia Romaglia. In 2003 the
company started the production of nylon hooks
for meat and sausages.
Since 2004 the company has been working to
expand the range of products for curing pork.
One special tool is the stainless steel ABS trolley
for forming smoked ham and square ham. The
number of seats (boxes) per trolley is configurable upon request. One version with removable, strong, resistant, non-toxic plastic boxes
boxes is available. Depending on the user’s
needs a ground chassis or trolley can be delivered. It is suitable for forming and shaping a
variety of cured meats, in particular smoked ham
or cured ham and for drying this kind of products. Pork legs, Salami, smoked ham or cured
ham adapt to the shape of the polypropylene
box so that the product adheres properly on the
perforated walls of the boxes. The perforated
box loaded with the product can then be sent for
drying, salting and curing in the special resting
cells and salting and seasoning rooms. To allow
better drying of the product, the smoked ham
should be placed in the stainless steel box with
the rind turned up. The result will be a formed
rectangle product that affords slicing without
producing waste scraps. This allows uniform
cutting suitable for slices placed in packaging
containers under controlled conditions.
//www.avioincar.it
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MUSCLE MACHINE!

LET THE MOST POWERFUL VACUUM FILLER
IN THE WORLD, THE XP2, FLEX ITS MUSCLES
ON YOUR PRODUCTION LINE.

IN FRANKFUR
T
4–9 MAY 2019
HALL 8,
BOOTH B06

With concentrated power and double screw
technology, the XP2 sets new standards. The hightorque drive technology makes light work of very cold
and solid masses – without breaking a sweat. Thanks
to the low speed and high output, this powerhouse
delivers top results when it comes to quality and
appearance. Up your game with the XP2.
www.vemag.de

XP2

PIT STOP?
THE VEMAG
TEAM IS THER
E
FOR YOU

START WELL,
WIN BIG.
Want to launch a new idea? Optimise your product? Make processes more eﬃcient?
Get a new idea market-ready? Our VEMAG customer centre with EU approval for foods is here
for you. Right from the start, we will advise and support you along the way to the ﬁnish line.
We will get you the head start you need.
The home straight is already in sight!

What can we do for you?
Call us: +49 (0)4231 7770
Email us: e-mail@vemag.de
More information: www.vemag.de
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Ready for Industry 4.0
Self-regulating vacuum pumps help to save energy in ham processing
As a comprehensive supplier, EG
Fleischwarenfabrik Dieter Hein
GmbH & Co. KG, Germany, produces a wide array of meat and
sausage specialities for customers
across Europe and the US. As a
company with environmental
awareness, it has always been striving towards energy-efficient production and preserving resources. For
this reason, it already centralised
the vacuum supply for its packaging
machines several years ago, consequently tapping into huge energysaving potential.

The new Busch R 5 RA 0760 A PLUS vacuum pump has been installed in an
existing central vacuum system as part of a pilot project. Photo: Busch

By Uli Merkle

D

ieter Hein is Germany's firstever meat processor to pilot
Busch's new R 5 RA 0760 A Plus
vacuum pump in its central vacuum
system, enabling the company to
save even more energy. What's
more, this vacuum pump is ready
for Industry 4.0, equipped with
built-in pressure control and a PLC.
The story of Fleischwarenfabrik
Dieter Hein began over 80 years ago,
with a butchers' shop in Görlitz
established by master butcher Georg
Hein. His son Dieter Hein continued the tradition, opening a small
shop in Osnabrück in 1961. The next
step in the company's development
was the inauguration of the current
meat production factory in Hasbergen on the outskirts of Osnabrück in
1975. A second production facility
opened in Görlitz in 1996.
As a comprehensive supplier,
Dieter Hein produces cold cuts of
meat for wholesalers, ranging from
ready-to-serve roast convenience
foods – such as meat balls, kebab
meat burgers and crispy sliced
bacon – to speciality produce for
delicatessens, such as uncooked,
cold meat, ham, roast meats, turkey
and much more.
The more than 300 staff at the
processing plant in Hasbergen work
in three shifts, whereby the third
shift is tasked with cleaning. Produce is packaged using a total of
nine automatic thermoforming
machines. These units are connected to a central, fully automatic,
on-demand vacuum supply. A vacuum pumping unit generates the

rough vacuum for pre-evacuating
the packaging chambers to 45 mb.
Control valves activate a fine vacuum pumping unit as soon as the
system has generated the 45 mb at
which point a second evacuation
process starts to reduce the conditions in the packaging to a vacuum
level of 3 to 4 mb. A third vacuum
module generates the vacuum for
thermoforming the base foil in the
forming station of each individual
packaging machine.
In an effort to cut the energy
consumption even further, Thomas
Pelke – as the head of maintenance
– and Bernd Wörner – the head of
the energy division – decided to trial
Busch's new R 5 RA 0760 A Plus
rotary vane vacuum pump. Presented to trade specialists at the last
IFFA fair in Frankfurt/Main, this
vacuum pump features a frequencycontrolled motor and an integrated
control unit as standard. A pressure
sensor permanently measures the
vacuum level at the inlet to the
vacuum pump. As a result, the
vacuum pump can quickly respond
to any change in demand by adapting the pumping speed to current
requirements. The control range
stretches from 35 to 60 hz, equivalent to a pumping speed of 440 to
760 m3 per hour.
The new vacuum pump was
integrated into the central vacuum
supply at the end of 2018, replacing
the unregulated rotary vane vacuum
pump with a pumping speed of
630 m3 per hour. Installed over
20 years ago, this pump used to be

responsible for maintaining the
system's rough vacuum. The new
vacuum pump has not been connected to the central vacuum sup-

ply's control unit as it is self-regulating. The control system was programmed using the built-in display,
though this was restricted to setting
the required vacuum level to 45 mb.
It only took a few weeks of operating time for the benefits of this
intelligent vacuum pump to come
to the fore. In the previously installed, central vacuum system, the
rough vacuum tended to fail when
multiple packaging machines
suddenly required a high pumping
speed and the vacuum pump had
already been switched off because
the required vacuum level had been
reached. As a result, the unregulated vacuum pump had to restart
first and it consequently took longer
to reach the full pumping speed of
630 m3 per hour. The new R 5
RA 0760 A Plus maintains a speed
Advertisement
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of 35 hz. At this speed, the vacuum
pump consumes roughly 60 to
70% of the nominal motor rating
of 18.5 kw while also maintaining
the selected vacuum level. So, if
the pumping speed suddenly
increases – for instance, if several
packaging machines are switched
on at the same time to operate at
the same speed – the R 5 Plus
reacts straight away and can increase the output up to 120% until
the surge in demand has been
satisfied.
The 7.5-inch display lets Bernd
Wörner keep an eye on the recorded
data at all times. Wörner has realised that, on average, the vacuum
pump runs at just 60% of its capacity. It consumes just 60 to 70% of the
nominal motor rating in electrical
power because it maintains the
selected vacuum level. On this basis,
the vacuum pump's motor actually
consumes roughly 6 to 8 kw. This
figure is shown directly on the
display – a particularly useful feature when you want to achieve
maximum energy savings during
operation without having a negative
impact on the packaging quality or
cycle time. The company can also
analyse data recorded over an extended period because data is per-

manently stored on the integrated
PLC. Data can be printed out in
tables or graphs at any time. Bernd
Wörner also noticed yet another
benefit as soon as they started up the
pump, noting that “the pump is
practically silent.” To be precise, the
vacuum pump generates a noise
level of just 70 dB(A) at top speed.
As the energy manager at the
Dieter Hein company, Bernd
Wörner is very happy with the
results of the trial. Apart from saving additional energy, this vacuum
pump allows the company to react
specifically to the packaging machines' power requirements, it
records data permanently on the
integrated PLC, and links this data
to the packaging machines' PLC or
PLC control unit.

Uli Merkle
is Head of Marketing
Services at Busch Vacuum
Pumps and Systems and
author of numerous publications on vacuum technology.
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Finnebrogue

Investment in nitrite-free bacon
Northern Ireland processor Finnebrogue is to create up to 125 new roles,
thanks to a €19.8 mill. investment in its nitrite-free bacon facility. Supported
by Invest Northern Ireland, it will help establish a manufacturing facility in
Downpatrick that will focus on the nitrite-free range. The 125 jobs are expected to be allocated by 2022, with 30 already in place.
The nitrite-free Naked Bacon was launched in early 2018. Finnebrogue
expects that sales of Naked Bacon will add €26.8 mill. to its turnover by
2022. Denis Lynn, Finnebrogue Artisan chairman, said: "It has been known
for decades that nitrites used in curing meat can cause cancer. That's why,
despite being the UK's leading top-tier sausage maker, we refused to make
a single rasher of bacon until we could figure out a way to make it better
and safer. We always set out to make food the best it can be, without being
bound by the way it has always been done. And so, after much research, we
discovered a process that uses fruit and spice extracts to flavour the pork,
keep it pink and retain shelf life. We are using this technology in our Naked
Bacon and we've had a great response from both retailers and consumers."
Brian Dolaghan, executive director of Invest NI, explaines: "Northern Ireland's reputation as a region that produces innovative, quality food has
been enhanced by the innovation and development of nitrite-free bacon by
Finnebrogue. The product has been welcomed by top food scientists as a
significant advancement in food safety and has already found a market
among health-conscious consumers. "
"Agri-food is one of our priority sectors and it is great to see the new
facility operational and producing this cutting-edge product. Our support is
ensuring Finnebrogue is able to capitalise on its innovation and realise
growth. The local economy will also benefit from this fantastic food innovation, as the 125 new jobs will deliver over €3.5 mill. to the economy each
year in salaries." he added.
//www.finnebrogue.com
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Reopening plant in Sweden
An investment of almost €7 mill. has enabled an upgrading of the site, but
also important energy savings, enhanced food safety and an increased
production efficiency.
HKScan held an opening ceremony for the company’s modernised
plant at Kristianstad. An investment of almost €7 mill. has enabled an
upgrading of the site, but also important energy savings, enhanced food
safety and an increased production efficiency. The thorough planning of
the reconstruction began at the turn of 2016 and 2017. Since then extensive preparatory work has been made. During the beginning of 2019 the
project was performed successfully. At the end of January, the operation
was back to normal production rate again. It is Sweden’s largest pig
slaughterhouse and was built in 1974 but has been re-built and modernised over the years to improve animal welfare and enhance food
safety. The recent investment completes the modernisation of the entire
production line. It is an important step in HKScan’s strategic development and it supports the company‘s ambitions towards certifying the
plant for export to China.
“I am both proud and happy to open our new and modernised site here in
Kristianstad today. Altogether, this is an important part of our strategic
development and our entire value chain, from farm to fork.” said Sofia
Hyléen Toresson, Executive Vice President, Sweden.
HKScan’s plant at Kristianstad is one of the largest private employers in
the area with approximately 700 employees. In addition to the slaughter
more than 250 different meat and deli products are produced here. Last
year the site produced more than 1 mill. Christmas hams.
//www.hkscan.com
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The plant of the Russian company Miratorg in Bryansk was integrally designed using the BIM planning method. Photo: ATP/Becker

Lifelong good performance
Integrated design with “Building Information Modeling”
As in every other sector in which process and
building planning play such a major role,
clients in the meat processing industry are
becoming steadily more aware of the advantages of integrated design. One result of this is
that they are increasingly likely to appoint
designers and consultants who work with the
latest available design tools and methods.
Today, this means “Building Information
Modeling” – or BIM for short.
By Michael Trautwein

M

eat processing is the largest single sector
in the food industry. And it is also, perhaps, the most complex. The polarizing debate
about the rights and protection of animals,
dwindling meat consumption, and growing
consumer demand for regional and sustainable products are forcing the meat business to
act with agility at every level. Triggered by the
often brutal competitive environment and
falling exports, the German meat industry in
particular is currently experiencing huge cost
pressure.

The maxim for industrial meat processing
companies is that, in such an increasingly
concentrated market, they must be uncompromising in their compliance with the
strictest hygiene regulations and quality
standards and, above all, their focus on
profitability. For example, the annual results
of meat processing companies show that
performance is primarily determined by
operating costs. The amortization of building costs comes a distant second. In other
words: Those seeking to perform efficiently
Advertisement
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Lifelong good performance

The design for Miratorg in Russia is based on the requirement to organize the plant in a way that facilitates both intersection-free processes and short and
direct access to the production buildings, which results in a very high level of effectiveness of the processing steps in this building. Photo: ATP/Becker

must ensure that operating and maintenance
costs remain within budget.
It is perhaps surprising that the entire design phase of a meat factory represents a mere
2% of average lifecycle costs. Yet these 2% have
enormous potential for reducing the other
98%. Because the right design at the beginning of a project is a form of lever that, properly employed, can provide the basis for excellent economic performance, for the entire life
of the building. Examples of the use of this
lever include:
r the optimal use of space and capacity combined with minimum personnel costs,
r the reduction in potential reverse flows and
intersections,
r the well-thought-out selection of a suitable
location, and
r the consideration of the building ground
and the transport situation.

Transparency pays

Designing for the long term leads to the creation of bespoke buildings and facilities with a
future. However, in order to be able to make
long-term decisions, clients first need reliable
and, above all, well-founded decision-making
tools. Just like the consumer who wants to
transparently trace the journey of the meat
from the pasture to the shelf, clients also long
for transparency in the building process. This
runs counter to the traditional Central European approach to planning. Most operational
planners, architects, engineers, and other
specialists still design one after the other, each
on the basis of their own plans. Interfaces
between these “secret languages” offer endless
opportunities for misunderstanding and error.
This much sought-after transparency –
whether vis-à-vis the client or between professionals – is absent and the potential for opti-

mization in the design, construction, and
operation of buildings remains untapped. But
the German-speaking Region is currently
seeing a growth in new approaches to planning in which interdisciplinary cooperation is
leading to a clear improvement in design
quality.

Integrated design with BIM
When architects and engineers work together
to apply the new BIM-based design methodology the resulting building is a product not of
different, individual plans but of the simultaneous cooperative work of the individual
design disciplines within a single digital data
model. One no longer simply designs a future
building and all its technical systems using a
series of standard software but creates a model
of its digital twin.
This model is a complete illustration of all
the design and constructional aspects of a
processing plant, from the first idea via all
virtual design variants and real constructional
events to long-term operation. Another advantage of this approach is that all participants in
the design process, including the client, have
access to all design documents in real time and
know where information is stored and how it
is managed.
BIM not only provides clients with a solid
basis for fundamental economic decisions
but also does so at a much earlier stage than
is possible under the conventional approach.
A particular specialty of the tool is the simulations of and virtual tours through the future factory and all its systems using such
accessories as 3D glasses. Model-based visualizations also enable the designer to immediately demonstrate the consequences of
change requests. This shared data environment also allows the know-how of product
manufacturers and machinery suppliers to
be integrated from the beginning and information to be accessed as speedily and easily
as possible.

How a vision becomes reality
Thanks to integrated design this meat and sausage production facility with attached logistics
center is also an industrial building of the highest architectural quality. Photo: ATP/Jantscher

In addition to this forward-looking and lifecycle-oriented design approach, which leads to a
clear increase in quality, a major benefit of the
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integrated BIM application is its ability to
eliminate the potential for waste. For example,
future lifecycle costs can be simulated and
forecast in the initial design phase while the
digital model also offers an early illustration of
how a client’s strategy can be implemented in
reality – of what is really feasible. As soon as
the order quality of the building has been
clearly defined and everyone understands the
core process that is to take place within it,
BIM-based integrated design is also able to
develop the best solution to the client’s needs.
This cooperative approach guarantees producers optimal solutions with maximum added
value. Transparency in questions of not only
quality, quantity, cost, and timetable but also
the operational, financial, and exit parameters
of the operational phase combine to ensure
that modern producers can work efficiently
and economically.
The transparency permitted by BIM-based
integrated design also enables the six most
common mistakes that occur during the design
of meat processing factories to be avoided:
r lengthy and cost-intensive production processes: dated buildings and plant, costintensive production,
r intersecting material flows: intersecting
supply of auxiliary materials, intersection of
“clean” and “unclean” processes,

r inadequate compliance with hygiene standards: partial compliance or non-compliance with current hygiene guidelines,
r inadequate potential for expansion: nonexistent expansion space, non-expandable
production processes,
r personnel-intensive production: partly-used
or unused potential for automation, and
r inefficient use of energy: dated building
services plant, unnecessarily long media and
installation distances.

Advocate of digitalization
ATP architects engineers was a pioneer in the
use of integrated design with BIM and, hence,
an early advocate for the digitalization of the
construction industry. The internationally
active integrated design office with over 800
employees has been planning consistently
with BIM since 2012 and, as set out on the
knowledge platform BIMpedia, contributed to
the drawing up of ÖNORM A6241 through the
development of BIM standards for the German-speaking market.
In its work as a consultant for process planning in the food industry the ATP subsidiary
Foodfab is able to benefit from this technological advance – as exemplified by its use of ATP’s
expertise in its analytical and masterplanning
work. This enables Foodfab to offer its food

industry clients all the benefits of BIM-based
integrated design long before the actual design
process begins.
Successful players in the meat processing
industry such as the Russian Miratorg
Agribusiness Holding have long recognized
the advantages of BIM-based integrated design. The company recently commissioned
ATP with the design of a modern abattoir with
cutting and sausage making facility in line
with international norms and standards on a
site of around 2,200 ha to the southwest of
Moscow. Many Central European meat processors and sausage producers also put their faith
in the integrated, digital design method for the
planning of their production and logistics
buildings.

Michael Trautwein
is the Managing Director of Foodfab, a
consulting subsidiary located in Munich,
Germany, of ATP architects engineers.

Author’s address
Michael Trautwein, Foodfab GmbH, Seidlstraße 23,
80335 Munich, Germany, Michael.Trautwein@foodfab.eu,
www.atp.ag, www.foodfab.eu
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This large minced meat line from Seydelmann consists of a universal mincer AW 300 U with loading device for large containers, screw conveyor, two mixers MR
2500 with cross conveyor belts and weighing device as well as a screw conveyor with swivelling outlet and two final mincers MU 200.

The Patty is what makes the Burger
There are different ways of producing the right mixture
Burgers continue to remain popular and thanks
to their diversity have managed to move out of
the Fast-Food corner, not least because they
address the current demands for higher quality,
organic and regional ingredients and Slow Food,
and can respond to all of these. A similar trend
to that on the beer market can be observed,
where the Craft Beer movement has produced
many different and individual beer varieties. For
meat processors – from small craft enterprises
through to industrial enterprises – patty production offers a similar sales outlet.
By Andreas Seydelmann and Stefan Geisen

A

lthough a burger consists of many different
ingredients, what really defines it is the patty.
The classic patty still consists of ground beef and
it is only the perfect interplay of meat quality,
texture, fat content and preparation that inspires
the taste buds to dance a tango.

The pre-reduceded material is now mixed evenly
so that each burger patty subsequently has the
same ratio of the respective meat pieces. On the
one hand the mixing process must be carried out
gently in order to avoid rubbing in of the fats
contained and to ensure a clear cutting pattern. On
the other hand, massaging and mixing of the raw
materials is important in order to exercise a positive influence on the consistency of the end product and ensure the homogeneity of the mass.
Blending shafts with mixing paddles are the preferred choice here. The choice of mixing time
controls the interconnection of the constituents
that are needed to create the shape stability of the
patty. In the subsequent final grinding to the
desired particle size of 2 to 4 mm, the focus is on a
constant pressure in the cutting set. For this there

Four consecutive process steps
Nowadays production of grinded meat is divided
up into four consecutive process steps. The first
consists of preliminary pre-reduction of the raw
materials. In the next step fat and lean meat are
mixed in order to ensure even distribution in the
end product. Here the target temperature is also
set. Only after this is the final reduction to the
desired particle size carried out, before the respective product is then finally formed.
The ratio of frozen meat to fresh meat and of
lean meat to fat is specified depending on the end
product. The target corridor in beef patty production generally covers a fat content of 20 to 25%
and an end temperature of around –1.5 °C. In
order to ensure uniform mixing of all the meat
and fat components, these are initially pre-reduced to a size of 13 to 25 mm.

There are differences in the desired shape. On
the one hand, the uniform patties pressed with
the help of a forming machine. On the other
hand, those that look handmade.

are different cutting set concepts that are all geared
to a gentle, constant material flow and clean cut.
Finally, the desired end product is formed.

Fat content and fat analysis
The fat content plays a major role in patty production. If there is not enough fat, this leads to the
patty becoming dry and tough when it is fried. Too
much fat, on the other hand, can quickly produce
an unpleasant, oily feel in the mouth and reduce
enjoyment. Measurement of the fat content can
be conducted either on the initial raw material or
within the production process. Continuous measurement along the production flow does away
with the need for time-intensive sampling. Corrections can be carried out on a self-regulating
basis without any time being lost, thus ruling out
any stress for the product due to post-mixing.
One possible way of measuring the fat content
in the meat is fat analysis by NIR (near-infrared
analysis). For this, the surface of the pre-reduced
material is scanned on a conveyor belt during
transport to the next production step. As a result
of the high density of the measuring points, the
real-time results of the NIR method are just as
precise as conventional laboratory analyses.
Analysis using X-ray technology is a further,
even more accurate method of determining the fat
content, both in the raw material and in the processed meat. As X-rays penetrate the product
completely, by contrast with the NIR fat measurement a holistic measurement is carried out here.
The material is conveyed along an integrated
conveyor belt into the closed analysis sector and
measured continuously via X-ray sources. The fat
content can be checked precisely, down to below
1% deviation, and be allocated to the weight of the
material covered. At the same time the product
safety can be increased by reliably identifying any
foreign bodies. By comparison with metal detec-
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tors, further materials – such as bone or glass –
can be identified.
In both cases the measuring results are transferred via an integrated interface to the higherlevel production line control. With the aid of this
information it is possible to adjust the material
feed to the individual machines via the recipe
control, so that the end product always displays
the same fat content. Two universal grinders
integrated in the production line, loaded with raw
material with differing fat contents, serve as an
example here. Depending on the need measured,
the output quantity of the respective machine is
adjusted accordingly.
If the pre-shredding is carried out with just
one universal grinder, the mixer is generally first
loaded with 60% lean meat and the target fat
content is set by filling up with the required
remaining quantity of fatter material. The upstream fat analysis determines the data for this
too.
By exact adherence to the defined target fat
content, it is possible to ensure that the raw
materials from different cost categories can be
set in the right ratio and product costs can be
calculated reliably, which opens up enormous
potential for savings. The requirements regarding precise labelling, together with a corresponding legal risk, underline just how important fat
measurement is.

A two-stage separation set leads to a significant
reduction of the separated material.

Production methods

There are various ways of producing the perfect
mixture. In fact, however, only two of them have
caught on universally. Either “use of cutters and
subsequent grinding” or “preliminary grinding,
mixing, and final grinding”. Both supply very
good final results and are extremely effective.

However, they involve different requirements
regarding production operations and automation.
Regardless of which method is selected, a separating set has to be used in the final grinder. This
separates out undesirable hard parts such as
sinews, cartilage and pieces of bone and ensures a
constant high quality. By using a two-stage separating set, it is possible to increase the yield per batch
by 1.5%, and to reduce any scrap sorted out by up
to 75%. Depending on the raw material, conventional separating sets eliminate around 2% of the
batch in the form of such scrap. The finer the
sinews and cartilage fragments to be separated,
the higher the share of high-grade formulation
constituents that are also sorted out. The material
picked out is either disposed of, or separated once
again in intensive work steps from any lean meat
and fat particles adhering to it. The two-stage
separating set passes the separated material
through a second grinder head that is mounted
centrically at the outlet of the first head. Driven via
the same screw, separation is now carried out a
second time. The share of scrap separated from a
batch is thus reduced from 2% to 0.3 to 0.5%.

Cutting – grinding
This method, chiefly applied in the USA, but
which has become continuously more widespread
in recent years, offers a great advantage. Thanks
to the pressure-free, pulling cut of the cutter
Advertisement
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The Patty is what makes the Burger
clear cutting pattern. For this, the speed of the
feeding worm is regulated automatically depending on the current consumption at the working
worm and in the cutting set. In order to increase
the flexibility of the production line, it is also
possible to use universal mixers or mixer-grinders
that can serve both as pure grinders and as mixers
with final grinding.
During mixing, the target temperature is set
by direct cooling with liquid or snow-like carbon
dioxide (CO2) or liquid nitrogen (LN2). The
refrigerating media are generally injected directly into the material to be mixed via special
nozzles in the mixing hopper base. Alternatively,
it is also possible to inject CO2 via snow horns
mounted on the lid.

Home-Made-style or uniform end product
The screw conveyor to the high-performance cutter K 754 AC-8 with feed accumulator ensures a continuous
flow of the material, which results in a sustainable production with reduced losses between production steps.

blade, the development of undesirable fine components is distinctly reduced by comparison with
pre-reduction in the grinder. The gentle reduction
of the raw materials opens up less protein and
reduces the heat development to a minimum.
This has a very positive effect on colour stability, durability, cutting pattern, taste and mouthfeel
of the patty. Furthermore, the meat is already
mixed ideally. Mainly fresh meat is used with this
method. However, it is also possible to use partly
frozen or pre-broken deep-frozen material.
The target temperature of around –1.5 °C is
achieved by direct cooling using liquid or snowlike carbon dioxide (CO2) or liquid nitrogen (LN2).
This is done automatically by the recipe control of
the cutter. The correct fat content is set while the
material is being fed into the cutter.
The cutter can be loaded via a storage hopper
in order to achieve high throughput rates. This
receives the exact quantity loaded into the cutter
and passes it on evenly to the rotating cutter
bowl. In this way the cutting frequency of the
material is always exactly the same time and
batch times are reduced. Furthermore, it is
possible to achieve a continuous material flow in
the production line. By using a Bi-Cut-cutter
with a second knife shaft offset by 90°, it is
possible to shorten the process duration for the
individual batches in the cutter even further. The
target particle size of the end product, 2 to
4 mm, is reached via subsequent final reduction
directly in a filler with grinding head or in a
secondary grinder.

Grinding – mixing – grinding

The most widespread method used is “grinding –
mixing – grinding”. Here the use of a universal
for pre-reduction offers substantial flexibility as
regards the use of fresh meat or of frozen meat, as
in this case – thanks to the special geometry of the
feeding worm – frozen meat blocks with temperatures of down to –25 °C can be processed as well.
This makes it possible to respond more flexibly to
price fluctuations in the meat market. In fully
automated production lines that are geared to
high throughput rates, two universal grinders
operate in parallel, one being loaded with lean
meat and the other with fat material. The data of
the inline fat content measurements are analysed
by the formulation control unit and the performance of the two machines is regulated accordingly in order to remain within the pre-set target
fat content.
Either mixers or mixer-grinders are loaded
with the lean meat and fat which have been
pre-reduced. While in a mixer-grinder the
process steps of standardising, refrigerating and
grinding are united, a separate end grinder
needs to be connected after thefinal grinder. In
both cases the mixing of the constituents is
carried out via mixing shafts with mixing paddles in order to achieve the necessary gentle and
uniform thorough mixing.
A uniform pressure can be secured in the
cutting sets by using automatic mixer-grinders
that are additionally equipped with a feeding
worm. This is a basic prerequisite for the desired

In the case of patty, the fact that tastes vary is
shown not only in the final preparation – rare,
medium-rare, medium, medium well, well done,
but also in the desired shaping. On the one hand
there are uniform patties pressed with the aid of a
forming machine, on the other hand there are
patties that look hand-made with uneven, slightly
ragged edges. These are shaped via fillers/fillers
with grinding head, in which cylindrical pieces of
the same length are portioned, cut off and then
pressed flat.
There are countless other methods of shaping
the patty and all other types of meat can also be
processed with the production methods described – even vegetarian variants are possible.
However, in classic burgers only one ingredient
is found – beef.

Andreas Seydelmann
(engineering business administrator) is the
managing partner of the firm Maschinenfabrik
Seydelmann. He plays a key role in developing
cutters, mixers, grinders and emulsifiers, as
well as in planning entire production lines.

Stefan Geisen
(Butcher and Food Technologist, B. Eng.) has
been working at Maschinenfabrik Seydelmann
as food technologist since 2012. He plays a
key role in developing new production
techniques and advises customers around the world on
product development and optimising their production methods.
Authors’ address
Andreas Seydelmann and Stefan Geisen, Maschinenfabrik
Seydelmann KG, Hölderlinstrasse 9, 70174 Stuttgart, Germany.
as@seydelmann.com
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Omron

Collaborative robots accelerating cooperation
Omron Corp. headquartered in
Europe in Hoofddorp, the Netherlands, has announced the global
launch of the TM series collaborative robot family to realize an
innovative manufacturing environment where humans and machines
work in harmony. With the various
vision functionalities and the
simple, intuitive programming
environment of the collaborative
robots, the company will further
enable safe, flexible, and collaborative manufacturing between
human and machine.
As changing consumer trends
continue to shorten product life
cycles, manufacturers need production lines to meet the requirements of frequent product
change-overs. In addition, as
labour shortage becomes a reality,
manufacturers strive to automate
the simpler and monotonous tasks,
to create a workplace where people can contribute in the more
creative tasks.
Omron's TM series provides a
unique solution to easily install a
robot to automate applications
such as picking and packing, that,
traditionally performed by humans,
can be challenging to automate. As
part of the launch, the company
has released a “mobile-compatible” model, which seamlessly
integrates into the market leading
LD series autonomous mobile
robot. This will enable users to
automate more complex tasks
such as pick and place onto a tray
or container, and to connect production processes with the autonomous mobile robots for flexible
manufacturing.
Twelve robot types in the TM
series are introduced with a combination of the following specifications. Their arm length is 900 mm,
1100 mm or 1300 mm with a payload
of 4 kg, 6 kg, 12 kg or 14 kg. Their
power supply is AC, DC.
The intuitive programming interface reduces programming time,
which results in reduced installation and setup times compared to
traditional industrial robots. The
flowchart-based intuitive programming interface and easy teaching
requires little to no previous robot
programming experience.
The TM series comes with builtin vision and integrated lighting,

allowing the user to capture products with a wide viewing angle.
Equipped with image sensing
functions such as pattern matching, bar code reading, and colour
identification, this robot system
makes inspection, measurement
and sorting applications extremely

easy to set up out of the box. It
conforms with all safety standards
that enable cooperation between
humans and machines and can be
safely operated around people
without industrial safety fencing
traditionally required for industrial
robots, greatly reducing the in-

stallation time. The robots conform to safety requirements for
industrial robots ISO 10218-1 as
well as safety requirements for
collaborative industrial robots
ISO/TS 15066.
//www.omron.eu
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Flexible with
optimised tools
Cutting and trimming tools with lighter
weight and ergonomic properties

Innovative developments from
Bettcher’s trimmer and skinner
product lines enable the company’s
meat industry customers to further
optimise production yield, and
thereby increase throughput and
profit.
By Gregor Thomalla

W

ith 75 years of experience in
the industry, Bettcher promises to boost its customers’ processes and profitability with a range
of innovative trimmers and skinners. To achieve this, the company
develops tools that enable simple,
clean and ergonomic work on meat
production lines. This increases
meat yield and leads to more profit
in a highly competitive market.

Advertisement

IFFA, Frankfurt, Hall 9.1, Stand A25

Trimmer fits any motor

The new Quantum Flex Trimmer is
compatible with any of the durable
Bettcher motors already used by
customers. Lighter weight and
optimised ergonomic properties are
also key features of the new trimmer. Its patented blade lock ensures
that the blade stays in the same
position and thus guarantees ease of
use. Lower vibration leads to greater
comfort when working and reduces
wear and tear of blade and housing.
Further technical adjustments
provide increased blade speed and
better cutting efficiency. This translates to significantly higher meat
yields and a speedy return on investment.
The latest generation of Quantum Skinner was launched in Europe in 2018. As the first electrically
powered hand-held skinner, it
clearly stands out from other devices which normally require compressed air to operate. Its motor not
only provides high-speed power and
performance but is also exceptionally quiet. Another advantage is the
skinner’s significantly reduced
weight, making it easy to handle. At
IFFA 2019 Bettcher will present an
upgrade with technical optimisations that include more torque and
therefore more power to facilitate
the meat cutting process. The company has launched another innovation to offer customers even more

The quick-change blade house with cam mechanism simplifies blade changing
and reduces wear on the blade, housing and sprocket.

flexibility: both the Quantum Skinner and the Quantum Flex Trimmer
can now be used with the new
motor, so that only the handpiece
needs to be changed in order to
switch applications. This not only
saves time in production, but also
provides energy savings of up to
90% compared to pneumatic devices.

Careful product development

Development, manufacturing and
purchasing units are headquartered
in Birmingham, Ohio. The Bettcher
Innovation Center, BIC, is a research facility where next generation products are developed. It
includes a state-of-the-art testing
facility where new products are
subjected to rigorous testing under

Effective trimming ensures higher meat yields. Photos: Bettcher
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real-life conditions. The company
ensures that only sophisticated tools
are released to market. Apart from
its European Head Office in
Switzerland, the company also has
offices in China and Brazil. These
locations serve markets in Europe,
the Middle East, Africa and Asia. In
part, this is done through local
distributors, some of whom look
back on decades of partnership.
However, when one of these partners leaves the network, Bettcher
now opts increasingly for direct
sales – another success story for the
company. At the centre of the sales
concept are designated experts.
These consultants are experienced
practitioners, e.g. butchers, who
have local expertise of their markets.
This includes specialised knowledge
of country-specific applications and
meat cutting processes. Due to their
proximity to customers, the experts
offer targeted on-site support such
as free-of-charge training for new
employees handling tools on processing lines. For Bettcher, the
initial outlay is rewarded by high

levels of customer satisfaction.
Another of the company’s strengths
is short response times. For this
purpose, existing capacity has been
greatly expanded to ensure,
amongst other things, short delivery
times for spare parts.

Growth and expansion
The move to provide direct sales in
various regions of the world has
brought the company strong
growth. In recent times, Bettcher
has celebrated the successful launch
of innovative new products. The
high level of investment in improved services and support is also
paying off. The company is expanding and intends to broaden its range
of services and products with highperforming additions. The US
subsidiary Gainco from Gainsville,
Georgia, has for example launched
the YieldScan, an scanner that
offers precise yield monitoring in
the poultry industry. During the
production process, the YieldScan
performs real-time monitoring that
analyses the amount of meat re-

maining on the bones. If too much
meat remains, corrections can be
undertaken immediately. The scanner therefore complements the
portfolio for the poultry industry
which also utilises the innovative
blades from the range of cutting
tools. The latest addition to
Bettcher's portfolio is Exsurco
Medical of Wakeman, Ohio, located
near headquarters. Exsurco develops and produces blades for healthcare and surgical applications.

Gregor Thomalla
has been Managing Director
of Bettcher GmbH in Dierikon
/ Switzerland, European
subsidiary of Bettcher
Industries, Inc. since January 1, 2018. He has
been working in the meat industry since 1991
and has many years of leadership experience
in the food industry several European
countries.
Author’s address
Gregor Thomalla, Bettcher GmbH, Pilatusstr.
4, 6036 Dierikon, Switzerland

Emydex

Software in South Africa
Over the course of 2018 the Emydex
Technology delivery team in Dublin,
Ireland, worked in close partnership
with Summit Process Solutions,
Emydex’s local market agent based
in Johannesburg, to successfully
deliver three new cold store
projects in South Africa. These
included the Emydex Cold Store
Warehouse Management System,
complete with required hardware,
to QK Cold Store South Africa located in Johannesburg, as well as
to Table Bay Cold Storage located in
Cape town. A third system was
commissioned for GPS Food Group
RSA, also located in Cape Town. The
addition of these three new users,
brings the number of Emydex users
to nine in the Southern Africa region. Other users are the Meat
Corporation of Namibia (MeatCo),
Botswana Meat Commission (BMC),
and Klein Karoo Meat.
//www.emydex.com
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Vion | Falkenstein

Reconstruction of a plant without a production stop
A

fter a one-year planning phase
and two-years of execution,
one of the most modern and efficient slaughterhouses for cattle
was built for Vion at the Waldkraiburg site. The plant with a
slaughtering capacity of 140 cattle
per hour respectively 1,000 animals
per day, has been awarded the
German Animal Welfare Label “Für
mehr Tierschutz”. For the produced
meat, Vion received last year a gold
medal at the World Steak Challenge
in London.

High slaughtering capacity
The old plant was a cattle and pig
slaughterhouse with two lines. To
prepare the existing structures for
the high level of slaughtering capacity far reaching adjustments
were necessary. The general planning services have been provided
by the specialised planning office

Falkenstein Projektmanagement
GmbH, headquartered in Aulendorf,
Baden Württemberg, Germany and
were carried out during regular
business of the slaughterhouse.

Ongoing operation
In order to carry out the modernisation without any interruption of the
ongoing operation of the plant, it
was quite a challenge for the planners because reconstruction of an
existing plant always means extra
work compared to a project on a
green field site. Nonetheless, in
spite of the complexity of the reconstruction and the reorganization of
existing structures, the highest
planning requirement in Waldkraiburg was to create a linear,
crossing-free process – from the
animal delivery to the slaughter line,
cooling rooms until the dispatch or
until the cutting and deboning.
Advertisement

The modernised cattle slaughterhouse in Waldkraiburg with capacity of
1,000 cattle per day sets new standards. Photo: Vion – Tim Wegner

This was achieved through a
holistic analysis of the project and
reorganization of the staff routes.
An overall solution was found which
makes it possible to produce highquality, sustainable food with an
energy optimised, economic and
environmental operation of the
plant.

Animal welfare
The cattle delivery ramps and the
cattle waiting hall were planned
based on the latest recommendations of the world’s leading animal
welfare scientist, the US-American
specialist Temple Gradin. For the
realization new materials and construction details were used in line
with animal welfare requirements.
A challenge during the project
was the handling of available
energies as well as the integration
and connection of the modern
technology into existing structures. Equivalent to the slaughter
quantity, efficient cooling was
also required to cover the increase
of capacity from originally 600
carcasses to 3,400 carcass
halves. In order to achieve the new
cooling capacity, an extensive
cooling concept was prepared in
advance, taking into account
available resources. As a result,
the existing cold rooms were
completely reconstructed, expanded and renewed.

Sustainability

The sustainable production at the
Waldkraiburg site can be defined by
the production of high-quality byproducts which partially can be
re-entered into the food cycle. For
example, the feet remain assigned
to each carcass in the slaughter hall
until the veterinary inspection of the
carcass, so that the feet can be
used as food. Blood gets collected
as food blood and citrated blood and
is stored for further production in
cooled storage tanks. The skins get
assigned to each carcass and are
individually weighed before they are
dropped in a storage container. For
this an expansion of the basement
floor was necessary. Now, for example it is possible to market the skins
of Simmentaler breed different than
the skins of black-and-white cattle
breed.
The fact that the beef steaks from
Waldkraiburg are one of the best
worldwide confirms that competitive
advantages can be achieved, above
all, in the area of corporate culture in
the future. Responsible actions
towards the environment, sustainable production, transparency
towards the consumer and compliance with animal welfare are the
attributes that have been exemplary
in the plant.
//www.vionfoodgroup.com
//www.falkenstein.de
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Today’s consumer prefer attractive colored food. Photo: congerdesign / pixabay.com

Natural colors may provide benefits
Following national regulations color additives are added globally to compensate color losses - Part I
In the food industry, the use of color additives is
a time-tested and current marketing strategy to
improve the aesthetic appeal, to make psychologically attractive, and to satisfy the consumer
demand. Due to consumer sentiments, there is
now a days more stress on the utilization of
natural instead of synthetic colors, probably due
to the belief of the latter to cause harm to human
health. Moreover, it is believed that natural color
additives also provide health benefits in the form
of medicinal, functional, and neutraceutical
properties.
By Parminder Singh, Sandeep Ghatak
and Tarun pal Singh

A

t the same time, modern-day consumers also
want to purchase more attractively colored
foods, which are possible only with synthetic
colors because natural colors are less stable and
less intense in coloring. To control the use of
synthetic colors in foods, many national and
international regulatory authorities have initiated
standards, but unfortunately, their control, usage
limits, safety information, and acceptable daily
intake data are often inadequate or quite variable
among the different authorities. For some of the
color additives, safety evaluations are claimed not
to have been conducted satisfactorily.
In the food pyramid, color forms an important characteristic of food. Based on the color of

food, various judgements can be made about its
quality attributes such as freshness, taste, texture, flavor, safety, wholesomeness and overall
acceptability. Looking at the historical perspectives, man is using colors since 1500 B.C. to
enhance the attractiveness and appearance of
various foods. The first synthetic color named
“mauvine” was developed by William Henry
Perkin in 1856 (DOWNHAM and COLLINS, 2000).
According to an estimate, the approximate
market value of food colors was $1.45 bn. in
2009 and is expected to reach at $2.3 bn. by 2019
(SCOTTER, 2015).
Among the foods of animal and aquatic origin
(FAAO), meat (chicken, beef, pork, mutton), fish
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and sea foods (prawns, oysters, crabs, crustaceans)
constitute the major bulk of food products. However, color additives are added to them in order to
compensate for color loss during processing, and
or storage conditions, to conform batch to batch
uniformity in the product, to color the uncolored
foods, to enhance the intensity of less intense food
color already present in a food, and to enhance the
aesthetic appeal and match the consumer expectations (SCOTTER, 2011). Color additives for food can
be classified either on the basis of certification as
certified and non-certified (Tab. 1), or on the basis
of source as natural (annatto, caramel), natureidentical (canthaxanthin), synthetic (erythrosine,
allura red AC, tartrazine, Sunset yellow FCF) and
inorganic (titanium dioxide) colors (ABEROUMAND,
2011). However, the use of synthetic colors is quite
debatable due to their ill effects (rashes, hypersensitivity, carcinogenicity, anaphylaxis, hyperkinesis
etc) on human health, and thus there is growing
consumer interest towards natural colors. On the
other hand, the use of synthetic colors would be
safe only, when they would be consumed at the
limits below their acceptable daily intake levels as
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Natural colors may provide benefits

mum recommended levels and actual usage levels.
mentioned in Table 1. But on consumption of
Evidences, notwithstanding, there is a paucity of
higher amounts, they produce deleterious effects
especially in children due to their low body weights scientific literature on the subject and a lack of
awareness on the issues discussed here.
and higher sensitivity to toxic chemicals (DIXIT et
al., 2011). Carcinogenic contaminants in color
Certified food colors used in the US
additives also pose a problem due to their variable
levels of occurrence and severity of carcinogenicity.
This has fostered more research on the screening
Erythrosine
of natural plant and animal sources for identificaErythrosine (Erythrosine B, Erythrosine BS, CI
tion of certain substances which provide attractive
Food Red 14, CI Acid Red 51, FD&C Red No. 3, E
color as well as some functional properties to food
127) is a xanthene water-soluble dye with 58%
products. For example, lutein in addition to provid- iodine content, also named as tetra-iodofluoresing attractive yellow color to egg yolk also possesses cein and was approved for use in foods, drugs
antioxidant, nutritive and neutraceutical properand cosmetics by the US Department of Agriculties. Similarly pigment betacyanins possess a
ture in 1907 (LIN and BRUSICK, 1986). The dye is
number of medicinal properties, in addition to
manufactured by iodination of fluorescein, the
providing attractive colors to various FAAO.
condensation product of resorcinol and phthalic
Many researchers attempted different levels of
anhydride (MAI et al., 2006). Since the structure
natural and synthetic colors in meat (Tab. 2). But at of erythrosine contains four iodine atoms, there
the same time, food regulatory authorities and
is strong evidence that ingestion of erythrosinescientific committees have given their recommencontaining foods can substantially contribute to
dations for controlling the intake of food colors via dietary iodine intake (VOUGHT et al., 1972).
regulations and standards. However, still there are Erythrosine provides bluish pink color and is
large differences between their standards of maxiused in a wide variety of FAAO including
sausage casings and composite foods (e.g.,
casseroles, meat pies, mince meat) (DELGADOVARGAS and PAREDES-LOPEZ, 2003; KOBYLEWSKI
and JACOBSON, 2012).
Though erythrosine is banned in Norway
(KAPOOR, 2006), however its lake is banned in USA
Tab. 1: Acceptable daily intakes of food colors
because of health concerns over its iodine content
(DOWNHAM and COLLINS, 2000). This colorant is
Certified food colors used
ADI-JECFA
ADI-SCF
Reference
permitted for use as per European Union (EU),
in US (synthetic)
(mg per kg per day) (mg per kg per day)
United States (FDA), The Joint FAO/WHO Expert
Erythrosine
0–0.1
0–0.1
EFSA (2011b)
Committee on Food Additives (JECFA) and PreAllura red AC
0–7.0
0–7.0
EFSA (2009a)
vention of Food Adulteration (PFA). As per the
Sunset Yellow FCF
0–2.5
0–2.5
EFSA (2009e)
codex alimentarius commission (CAC), the maxiFast green FCF
0–25
–
PINTEA (2008c)
mum recommended level (MRL) of erythrosine
Tartrazine
0–7.5
0–7.5
EFSA (2009f)
allowed in processed meat, poultry and game
Indigo carmine
0–5.0
0–5.0
EFSA (2014)
products (comminuted and non-comminuted) is
Brilliant blue FCF
0–12.5
10
EFSA (2010d)
30 mg/kg (Codex Stan, 1995). As per FDA, it can
Certified food colors used in EU and other countries
be used for coloring foods in amounts consistent
Ponceau 4R
0–4.0
0–4.0
EFSA (2009c)
with Good Manufacturing Practices (GMP) (FDA,
Amaranth
0–0.5
0–0.8
EFSA (2010b)
1999), but as per JECFA, it can be used up to
Carmoisine
0–4.0
0–4.0
EFSA (2009b)
300 mg/kg in various foods (JECFA, 2000).
Patent blue V
–
15
EFSA (2013b)
Among the authorized food colorants, erythroRed 2G
0.1
0.1
EFSA (2007)
sine at the level of 0.001 to 0.005% produced the
Non-certified food colors (natural)
most satisfactory color, and thus served as a
Annatto extract (as bixin)
0–0.065
–
DELGADO-VARGAS and
substitute of nitrite in a comminuted cured meat
PAREDES-LOPEZ (2003)
product consisting of ground beef and pork
Class I caramel/Plain
–
–
EFSA (2011a)
(SWEET, 1975). Similarly it can be used in other
caramel
meat products including Frankfurters,
Class II caramel/Caustic
0–160
200
EFSA (2011a)
Thuringer, Salamis etc. However, CHAN et al.
sulfite caramel
(1977) showed one of the limitations of erythroClass III caramel/Ammo0–200
200
EFSA (2011a)
sine to act as a sensitizer of photo-oxidation and
nia caramel
thus to induce marked flavor deterioration in
luncheon meats exposed to fluorescent light
Class IV caramel/Sulfite
200
200
EFSA (2011a)
(250-1000 lux) at 4 °C.
ammonia caramel
Cochineal extract and
0–5
–
PINTEA (2008a)
Allura red AC
carmine
Allura red AC (CI Food Red 17, FD&C Red No. 40,
Lutein
0–2
–
EFSA (2010j)
E 129) is a monoazo compound which was introTurmeric and curcumin
0â3
–
EFSA (2010k)
duced in the US in the 1980s and is also approved
Canthaxanthin
0.03
0.03
EFSA (2010g)
as a food colorant by EU and WHO. Dye is manuAnthocyanins
2.5
–
EFSA (2013a)
factured by coupling diazotized 5-amino-4Lycopene
0–0.5
–
EFSA (2010a)
methoxy-2-toluenesulphonic acid with 6-hydroxy-2Source: Singh
FLEISCHWIRTSCHAFT international 2_2019
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adopted as functional food color in 2009 as per the
Sunset Yellow FCF
guidelines of CAC. Allura red AC is highly stable to Sunset Yellow FCF (CI Food Yellow 3, Food Yellow
pH (from 3 to 8), light, heat (up to 105 °C), acid
No. 5, Orange yellow S, FD&C Yellow No. 6, E 110)
(10% acetic acid) and presence of sulphur dioxide,
is a mono azo dye mainly consisting of disodium
but it is fairly stable in presence of base
6-hydroxy-5-(4-sulfophenylazo)-2-naphthalene-6(BERMUDEZ-AGUIRRE et al., 2010). It provides
sulfonate (EFSA, 2009e). As a food colorant, it
provides reddish yellow color to food products and
yellowish red color to foods and is permitted for
use as per EU, FDA and JECFA, but not by PFA. It is highly soluble in water, sparingly soluble in
ethanol, and also presents very good heat stability.
is banned in Switzerland (KAPOOR, 2006). It is
However, it is banned in Norway (KAPOOR, 2006),
quite surprisingly to know that EU has permitted
this color in human foods, but not in animal feeds. but approved as per EU, FDA, JECFA and PFA. As
per CAC guidelines, the MRL of sunset yellow FCF
As per CAC, the MRL of Allura red AC is
is 300 mg per kg for animal fats, fresh and pro300 mg per kg for sausage casings and 25 mg
cessed meat, poultry and game products and
per kg for heat-treated processed comminuted
135 mg per kg for cured and dried non-heated
meat, poultry and game products (Codex Stan,
processed comminuted meat, poultry and game
1995). However, as per FDA, it can be safely
products. As per FDA, it can be used for coloring
used generally for coloring foods including
dietary supplements in amounts consistent with foods (including dietary supplements) in amounts
consistent with GMP (FDA, 1999), but according to
GMP (FDA, 1999). As per JECFA, its level in
JECFA, it can be used up to 300 mg per kg in
foodstuffs should be 300 mg per kg (JECFA,
various foods (JECFA, 2000). However, as per EU,
2000). As per EU, MPL’s of Allura red for variits use and MPL in various FAAO are given in the
ous FAAO are given in the Table in the next
Table in the next part.
part. According to DELIZA et al. (2002) the addition of 0.03% Allura red AC and 0.01% annatto
in combination with textured soybean protein
Fast green FCF
resulted in significant increase in a* values of
Fast green FCF (CI Food Green 3, FD&C Green
both raw (5.9) and cooked (7.5) ground beef
No. 3, E 143) belongs to the triphenylmethane
patties than raw (4.2) and cooked (5.8) patties of group of dyes and is synthesized by a reaction
control samples.
involving condensation of p-hydroxybenzaldehyde-

o-sulfonic acid with α-(N-ethylanilinno)-m-toluenesulfonic acid, followed by oxidation and conversion
to a disodium salt (GHORPADE et al., 1995). It is
readily soluble in water and gives blue-green, green
and blue-violet color in neutral, acidic and basic
solutions respectively. However, when heated at
130 °C, with triacetin and an excess of acetic anhydride, the color changes from green to light blue
(CFCC, 2004). This color is not permitted in EU,
but permitted as per FDA, JECFA and PFA. According to CAC and JECFA, its MRL is 100 mg per
kg in different FAAO viz. fresh meat, processed
meats, poultry, and smoked meat products, etc
(Codex Stan, 1995; JECFA, 2000). However, as per
FDA, it can be used for coloring foods (including
dietary supplements) in amounts consistent with
GMP (FDA, 1999).
Tartrazine
Tartrazine (CI Food Yellow 4, CI Pigment Yellow
100, FD&C Yellow No. 5, E 102) is a mono azo dye
and chemically it is trisodium 5-hydroxy-l-(4sulphophenyl)-4-(4-sulphophenylazo)-H-pyrazole-3-carboxylate. It is manufactured by condensation of phenylhydrazine-p-sulfonic acid with
sodium ethyl oxaloacetate and coupling of the
product with diazotized sulfanilic acid (PINTEA,
2008c). It presents good light stability and very
good heat stability. It provides lemon yellow color
Advertisement
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Natural colors may provide benefits

Color additives
................................................................................................................................................................

Tab. 2: Use of various color additives in meat products

Type of meat product
Cured meat product (ground beef and pork)
Chorizo de Pamplona
Chorizo de Pamplona
Beef sausages
Turkey summer sausages
Beef patties
Processed pork meat
Frankfurters (beef and pork)
Pork Jerky
Cooked Ham
Frankfurter-type sausages
Chicken breast fillets
Frankfurters (beef and pork)
Chorizo (Spanish pork sausage)
Pork patties
Cured comminuted meat product
Low fat pork sausages
Bologna sausages
Summer sausages
Chicken frankfurters
Cooked hams
Meat sausages
Frankfurters (beef and pork)

Type of color additive
Erythrosine dye
Ponceau 4R
Ponceau 4R
Annatto powder (1% Norbixin)
Betalain and Annatto
Caramel
Cochineal
Carminic acid (50% w/w)
Cochineal extract
Carmine dye
Cochineal extract
Water-soluble yellow turmeric
Curcumin (8% w/w)
Paprika (Capsicum annum )
Paprika powder
Roxanthin red 10 (Canthaxanthin)
Red beet
Betanin
Betanin
Liquid beet juice concentrate
Beet root powder
Beet root powder
β-carotene (10% w/w)

Level of color additive
0.001–0.005%
0.3 g/kg
0.15 g/kg
24–120 ppm
35 and 1.4 ppm
0.2%
40 ppm
100 mg/kg
0.05–0.117%
0.01%
0.002–0.02%
1–5% w/w
20 mg/kg
15–30 g/kg
0.5–1.0%
4–35 ppm
0.5–1.0%
33–56 ppm
25–33 ppm
0.48%
0.15%
550 mg/100 g
50 mg/kg

Source: Singh

to foods and is mainly used in snacks, soups, and
meat analogs based on vegetable proteins etc
(NEVADO et al., 1997; PINTEA, 2008c). Tartrazine is
banned in Norway and Austria (KAPOOR, 2006),
but permitted as per EU, FDA, JECFA and PFA.
According to FDA, it can be safely used for coloring of foods including dietary supplements in
amounts consistent with GMP (FDA, 1999). However, according to JECFA, it can be used up to
300 mg per kg in various foods (JECFA, 2000). As
per EU, its use and MPL’s in FAAO are given in
the Table in the next part.
Indigo carmine
Indigo carmine (CI Food Blue 1, CI Acid Blue
74, Indigotine, FD&C Blue No. 2, E 132) is an
indigoid dye which is a mixture of 3,3’ dioxo-2,
2’-biindolylidene- 5, 5’-disulfonate and disodium 3,3’-dioxo-2, 2’-bi-indolyldene-5, 7’disulfonate (STERN, 1988). Previously it was
obtained from the plants of genus Indigofera,
but now it is totally chemically synthesized
from the sulfonation of indigo, by heating with
sulphuric acid (PINTEA, 2008c). It provides deep
blue color to foods and is permitted for use as
per EU, FDA, JECFA and PFA, but banned in
Norway (KAPOOR, 2006). The MRL of indigotine, recommended by CAC, is 300 mg per kg
for animal fats (Codex Stan, 1995). However as
per FDA, its recommendations for use in foods
are similar to tartrazine, but according to
JECFA, it can be used up to 300 mg per kg in
various foods (FDA, 1999; JECFA, 2000). As per

Reference
SWEET (1975)
ANSORENA et al. (2000)
MUGUERZA et al., (2001)
Z ARRINGHALAMI et al. (2009)
DHILLON and MAURER (1975)
MOISEEV and CORNFORTH (1999)
MADSEN et al. (1993)
BLOUKAS et al. (1999)
KIM et al. (2012)
DUTRA et al. (2012)
ESKANDARI et al. (2013)
ABDELDAIEM (2014)
BLOUKAS et al. (1999)
FERNANDEZ-LOPEZ et al. (2002)
SHIM and CHIN (2013)
SATO and ROBERTS (1976)
JEONG et al. (2010)
VON ELBE et al. (1974)
VON ELBE et al. (1974)
VERELTZIS and BUCK (1984)
AGRAWAL (2013)
AGRAWAL (2013)
BLOUKAS et al. (1999)
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EU, its use and MPL’s in FAAO are given in the
Table in the next part.
Brilliant Blue FCF
Brilliant Blue FCF (Food Blue No.1, CI Food Blue
2, CI Acid Blue, FD&C Blue No. 1, E 133) is a
triarylmethane food color, which is manufactured
by a condensation reaction involving benzaldehyde-o-sulfonic acid and α–(N-ethylanilino)-mtoluenesulfonic acid (GHORPADE et al., 1995). It is
soluble in water, but slightly soluble in ethanol. It
presents fair and poor stability to light and basic
pH respectively. As a colorant, it provides greenish blue color and is permitted for use as per EU,
FDA, JECFA and PFA, but it is banned in Belgium, France, Germany, Switzerland, Sweden,
Austria and Norway (KAPOOR, 2006). As per CAC,
the MRL of Brilliant Blue FCF is 100 mg/kg in
poultry and meat products (Codex stan, 1995). As
per FDA, it can be safely used for coloring foods
(including dietary supplements) in amounts
consistent with GMP, but according to JECFA, its
amount is limited to 100 mg per kg in baked
goods (FDA, 1999; JECFA, 2000). As per EU, its
use and MPL in different FAAO are given in the
Table in the next part.

approved for use as per EU, JECFA and PFA.
Previously it was used in hot dogs, casings of
frankfurters and sausages at concentrations of
less than 150 ppm of the finished food weight
(FDA, 2008). However, later on in 1978, it was
removed from the list due to the presence of some
carcinogenic contaminants such as 2-naphthylamine (KOBYLEWSKI and JACOBSON, 2012).

Food colors are used globally
The next part of this article will present certified synthetic food colors used in Europe and
other countries of the world. For example
Ponceau 4R, Amaranth, Carmoisine and other
food colours are used mostly for regional meat
specialities, which find high interest of the
consumers very often at religous or national
celebration days. Also some natural food colors mostly deriving from plant-based spices
like Anatto, Curcumin or Caramel find their
way into different meat and meat products
globally.
Authors’ addresses
Parminder Singh (corresponding address # F-11/655, Jawahar
Nagar Chowk, Batala Road, Amritsar–143001, Punjab, India;
pssandhulpt@gmail.com), Sandeep Ghatak, Senior Scientist,

Orange B
Orange B, a pyrazolone food dye, typically prepared as a disodium salt of 1-(4-sulfophenyl)-3-ethylcarboxy-4-(4-sulfonaphthylazo)-5-hydroxypyrazole and provides orange color to food products. FDA approved its use in 1966, but it is not

Division of Animal Health, ICAR Research Complex for the North
Eastern Hill Region, Umroi Road, Barapani, Meghalaya-793103,
India, and Tarun pal Singh, Scientist, Livestock Products
Technology, ICAR-NRC on Yak, Dirang–790101, Arunachal
Pradesh, India.
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Conquering new markets with MAP
Two years ago Turkish manufacturer Sultan Et introduced a new range of products in trays
Manufacturer Sultan Et, located on
the outskirts of the city of Ankara in
Turkey, has been producing highquality meat for almost 50 years. In
2017, the company introduced a
new range of fresh red meat products in trays under modified atmosphere.
By Marcel Veenstra

S

ultan Et was founded by Mr.
Ahmet Bilikçi, together with his
brother and two aunts, in 1973. At
the very start, their production area
measured just 500 m2 and the focus
was on producing a small selection
of delicacies, such as sucuk (typical
dried sausages from Turkey) and
pastrami, primarily for the Ankara
region. This was done with 40 people in total, who were producing
approximately 75 t per month. At
that time, pre-packaging of meat
was not so much relevant in Turkey
yet.
In the year 2000, the second
generation entered the company.
Mustafa Bilikçi, son of the founder,
took up the position of CEO. Since
he was ten years old already, he had
been working in the company as a
‘trainee’ under the care of his
father. With the impulse of the new
generation, the company grew
quickly and its activities spread
across Turkey. Investments in new
equipment were made, while its
product range was extended with
salami, sausages, hams, roasts and
smoked meats. As consumer
behaviour in Turkey had changed,
those products all had to be prepackaged for sufficient shelf life, so
several new deboning and packaging lines were acquired. Furthermore, offices and warehouses were
opened in for example Istanbul,
Antalya and Izmir.

Turkish consumers look for pre-packaged products with sufficient shelf life.

manufacturers in the Ankara region several decades ago. Today the
company is one of the leading
companies not only in the region
but allover the country. He feels
that the fundament for this success
is his father who – based on his 40
years of experience – taught his son
to be honest, to focus on the core
business, to reinvest any money
earned into the company, and to
provide the highest meat quality
possible by using the best technology available. That would be the
family policy and made the meat
processor to one of the top 1,000
industrial companies in Turkey.
The company applies a strict
quality assurance system according
to FSSC 22000 in its production.
They control each step in the
process, from acquiring carcasses
to delivering finished products at
retail. Its red meat is selected from
domestic cattle breeds that are
raised in well-chosen parts of Central and Eastern Anatolia plateaus.
These days, Sultan Et is producing a
wide variety of processed and fresh
meat products, such as pastrami,
sausages, döner, salami and various
Success based on experience types of sliced meat. Primary focus
is on beef, veal, lamb and poultry,
Nowadays, the company has approximately 230 employees, most of including offal, which are sold
under the brand names Sultan,
which work in the meat factory in
Elmadag . In 2019, a second office in Serdar and Anadolu.
Istanbul will be opened, bringing
Development with technology
the total to six. As such, Sultan Et
expects to grow to 300 employees by Main business of the company is
fresh meat, although a small part is
the end of the year. Bilikçi said that
there used to be 600 different meat also frozen product. The latter

concerns the Antalya region, where
the company is supplying around
300 firstclass hotels with large meat

cuts. In fresh meat, they are producing around 1,100 t per month,
divided in vacuum packaging and
MAP. This second packaging system was introduced only recently.
Production Manager Murat Byikli
explains that they started investigating the possibility for applying
modified atmosphere packaging to
their fresh meat and decided to
team up with Feyzi AS, Sealpac’s
Turkish distributor. 2017 was followed by investment in a new line
for packaging minced meat and
fresh red meat cubes under MAP.
With 53 people, including
18 technicians across the country,
and being a representative of
major supplier brands in food
manufacturing, such as Sealpac,
Feyzi has been at the service of its
clients with slaughtering, debonAdvertisement
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ing, cutting, further processing and packaging lines for
over half a century. It offers a
full-service package, including
consultation, design, installation, training, spare parts,
maintenance and repair with
regard to the equipment it
supplies.

Confidence to invest
Following Mustafa Bilikçi,
Sealpac is the market leader in
terms of tray-sealing equipment in the poultry industry
in Turkey. The manager knew
that from his contacts with
well-known companies such
as Beypi and Erpilic. For some
reason, it had not been able to
enter the red meat segment
just yet. However, Sultan Et
values equipment manufactured in Germany. Within the
factory, there are around
80 different brands of equipment, but 95% of them are
made in Germany. This is why
the meat processor involved
the German packaging specialist in the decision process.
The management visited their
factory in Oldenburg, as well
as a reference customer. This
in the end led the company to
invest in the new line with a
Sealpac A7 traysealer in 2017.
Mustafa Bilikçi explains
how Feyzi played a central role
in the project and continues to
emphazise the good relationship between the companies.
He goes on to explain how
their contact person matched
their company culture. His
level of market knowledge
stands out from other suppliers: “Where other suppliers
tend to only emphasize their
advantages, he carefully compared the advantages and
disadvantages of all the equipment offered. This gave us the
necessary confidence to make
the investment.”
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Conquering new markets with MAP
labeller and printer. Murat
Byikli summarizes: “Feyzi
helped us by designing the
lines in such a way that they
would fit in our limited production space, and by achieving optimal synchronization of
all the steps in the production
process. Another important
issue for us is maintenance.
Here, we knew Feyzi would be
able to offer us excellent service, whilst Sealpac equipment
is known for its low spare parts
usage.”
The A7 traysealers and their
unique tooling quick exchange
system provide Sultan Et with
the required flexibility to run
different batch sizes with
minimum changeover times,
yet still achieve high outputs.
Both machines in the factory

are equipped with servo technology, hence requiring less
maintenance and reducing air
consumption by up to 90%.
Stainless steel doors and
covers allow for optimal hygiene and easy cleaning. And –
most important – the traysealers are extremely operatorfriendly.

Growing the market
Sultan Et currently runs two
different tray sizes (190x144
mm and 275x175 mm) on the
MAP lines. Each tray is sealed
with InsideCut technology for
an excellent appearance at retail
and has a peel tab for easy
opening by the consumer. By
applying a gas mixture of CO2
and O2, the shelf life of the
products is between eight to ten

The company is producing a wide variety of fresh meat products.

Flexible, yet high outputs
After running the line for
approximately one year, and
seeing the success of the MAP
products, a second line with
the same type of traysealer was
installed by the end of 2018.
Both lines consist of processing equipment (e.g. mixing
and portioning), a denester,
check-weigher, metal detector,

The primary focus is on beef, veal, lamb and poultry meats.
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A second packaging system covering the complete portfolio of the meat
processor was recently installed and put into operation.

days. Products are primarily sold at
retailer BIM, which has almost
7,000 stores across Turkey. Around
170 own refrigerated trucks deliver

Sutan Et’s fresh meat across the
country on a daily basis. With the
second MAP line installed by the
end of 2018, the production volume

has now doubled, hence opening up
possibilities for supplying more
customers.
Some years ago, Mustafa Bilikçi
was chosen as the youngest president of the Turkish Red Meat
Association (www.etbir.org) at the
age of 35. This organization represents the Turkish red meat industry, for example with regard to
political decisions and regulations.
After serving for two years, he was
re-elected for another two years,
only to step down on 1 January,
2019. He was also the Chairman of
the Turkish National Red Meat
Council (www.ukon.org.tr), a joint
venture of meat manufacturers,
farmers, universities and consumers, for two years. One of its
priorities is establishing sustainable food production in Turkey.
Based on his extensive market
knowledge, Mustafa Bilikçi predicts a strong growth in modified
atmosphere packaging in the
coming years: “In 2017, red meat
consumption in Turkey was

around 1.3 mill. t per year, off
which only 1,000 t per month in
MAP. We expect the annual red
meat consumption to reach
1.5 mill., with MAP making up at
least 25%. Not only because Turkish consumers get more used to
modified atmosphere packaging,
but also because standardization
and hygiene in Turkish meat production is improving. Therefore,
we expect to see our MAP products
on more and more retail shelves in
the near future.”

Marcel Veenstra
is Marketing & Communications Manager at Sealpac
International.
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Marcel Veenstra, Sealpac International bv,
Langekamp 2, 3848 DX Harderwijk,
The Netherlands.
marcel.veenstra@sealpacinternational.com

USA

Beef and pork 2018 exports strong in comparison to 2017
Last year US beef exports shattered the previous
value record and achieved a new high for volume,
according to year-end 2018 statistics released by
USDA and compiled by the US Meat Export Federation (USMEF). Pork export volume came up just
short of the record set in 2017 while value slipped
1% year-over-year.
Fueled by tremendous demand in South Korea,
Japan, Taiwan and the ASEAN region, US beef
exports reached 1.35 mill. t, up 7% from 2017 and
exceeding the 2011 record by 5%. Export value
soared to $8.33 bn., breaking the 2017 record by
$1.06 bn. – an increase of 15%. For December only,
beef export volume was down slightly from a year
ago to 112,777 t, but value still increased 4% to
$700.2 mill. Beef export value was also recordshattering on a per-head basis, averaging $323.14
per head of fed slaughter in 2018. This was a 13%
increase over 2017 and exceeded the 2014 record
by 8%. Beef exports accounted for 13.5% of total
beef production in 2018 and 11.1% for muscle cuts,
up from 12.9% and 10.4%, respectively, in 2017.

Despite significant headwinds, 2018 pork exports
reached 2.44 mill. t – just 0.5% below the 2017
record. Pork export value was $6.39 bn., down 1%
year-over-year and the third-highest total on
record, trailing only 2014 ($6.65 bn.) and 2017 ($6.49
bn.). For December only, pork exports were down
5% from a year ago to 209,780 t, valued at
$527.4 mill. (down 11%). Pork export value averaged
$51.37 per head slaughtered in 2018, down 4%
year-over-year. Exports accounted for 25.7% of
total pork production, down about one percentage
point from 2017. The ratio was 22.5% when including only pork muscle cuts – up from 22.3% in 2017.
While demand for US beef showed remarkable
strength throughout the world in 2018, no market
exemplified this momentum more than South Korea.
Exports to Korea increased 30% year-over-year in
volume to 239,676 t and jumped 43% in value to
$1.75 bn. – an increase of $526 mill. over the 2017
record and more than double the value total posted
just three years ago. Chilled beef exports to Korea
increased 19% to 53,823 t and climbed 29% in value

to a record $525 mill., illustrating US beef’s surging
success in the Korean retail and foodservice sectors. US beef accounted for 58% of Korea’s chilled
beef imports in 2018. Dan Halstrom, USMEF president and CEO said: “Less than a decade removed
from street protests opposing the reopening of this
market. This is a testament to the beef industry’s
strong commitment to the Korean market and the
outstanding support received from the government
– through both USDA promotional funding and the
negotiation of the Korea-US Free Trade Agreement
(KORUS), which has dramatically lowered import
duties.” Since KORUS was implemented in 2012, the
import duty rate has declined from 40 to 18.7% and
will fall to zero by 2026. The main competitors also
have free trade agreements with Korea but currently face higher duty rates, including Australia
(24%), Canada (26.6%) and New Zealand (26.6%).
Exports Japan increased 7% from a year ago in
volume (330,217 t) and 10% in value ($2.08).
//www.usmef.org
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The sustainable
agricultural
production of
animal based food
is the biggest
environmental
challenge
recently. Photo:
uschi dreiucker /
pixelio.de

Creating equal access to wholesome food
Plant-based nutrition in addition to meat will support the solution of feeding the world
Never before has food been such a global issue.
Overweight and obese people sharing the planet
with chronically malnourished and hungry
populations represent both sides of the spectrum. All things considered, the bottom line is
how to produce more food with less land, as well
as reduce waste and improve equal access to
wholesome food at less price volatility.
By Henk Hoogenkamp

U

ndoubtedly, the sustainable agricultural
production of food of animal origin represents the biggest environmental challenge. The
love for meat by consumers might well be on a
collision course with the need to rebalance the
consumption of more resource-efficient plant
proteins. In other words, it is time to move
actively to a more environmentally-balanced diet
to reduce the consumption of foods like meat
and dairy with a higher environmental impact.
Worldwide socioeconomic changes, such as
population growth, increased income, and
rapidly increasing urbanization have significantly changed dietary patterns, and in particularly animal protein consumption.
Urban growth in the coming years will be

heavily influenced by migration in countries with
low and middle incomes. In addition, population
in developing countries tends to be younger
which will speed up urbanization; both factors
will impact food consumption patterns and diets:
r Increased demand for processed food.
r Increased demand for convenience “ready-toeat” food.
r Increased demand for “out-of-home” consumption.
Global population growth will not be uniform
and strong growth is especially seen in subSahara Africa and Asia. For these reasons, it is
projected that developing countries will be responsible for more than 80% of the estimated
increase in meat and dairy consumption. In
developing countries, the risk is likely real that
demand will surpass supply.

Conflicting alignment
Health and environmental agendas are not
always aligned with the current dietary recommendations. For example, in affluent countries,
the recommended amount of meat consumption
is significantly less than current consumption
levels. People are encouraged to eat more vegetables, fruits, wholegrain, low-fat dairy products,

and omega-rich seafood. However, they instead
consume more hyper-processed foods containing
hidden levels of sugar, sodium, transfat, and
refined grains. The price differences between
healthy and unhealthy foods are widening, which
may contribute to food insecurity and increase
health inequalities. The latter could further
exacerbate social inequalities in health.
The global demand for meat will require
industry to grow animals faster than ever before.
Demand for meat is a primary growth driver
especially in the developing countries. In Southeast Asian countries, the meat consumption will
rise faster than population growth. Meat is a
mainstay, as evidenced by global data on its
production from 2000 through 2018:
r 75% increase in chicken,
r 35% increase in pork,
r 14% increase in beef.

Average global meat consumption
The average meat consumption in 2018 was:
r Beef 9.7 kg
r Chicken 15.4 kg
r Pork 16.3 kg
These figures are lower than the consumption
for developed countries, thus illustrate that
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significant growth of animal protein is about to
happen in developing countries. The total world
production forecast for meat and poultry shows
an increase of about 16% from 2018 to 2025, or
from 308 mill. t to 336 mill. t.
In developed countries and affluent societies,
there is a huge trend towards consumers who are
cutting back on their meat consumption for
health and sustainability reasons. The number of
so-called “flexitarian” affluent consumers is
expected to increase to further grow and drive
development of new foods formulated from plant
proteins. Obviously, consumers are looking for
innovative options to take the inherent benefits
of plants into their daily lives.
The overall meat consumption in the US
stands at 105 kg a year (2018), which is considerably more than the average body weight of an
adult. Americans are at the top of the global
pyramid of carnivores. US consumption of beef
per person is 38 kg, while chicken consumption
is at 45 kg per person. When these numbers are
extrapolated on the world population, the question of sustainability has an easy answer.
Consumers in developing countries such as
China, India, and Indonesia are especially gobbling up more meat and dairy products. It is
difficult to predict trends in developing markets.
Often continuing geopolitical issues and significant currency volatility impact these markets. On
a wider horizon, however, most developing
nations will deliver sustained and profitable
business expansion. It is increased purchasing
power that mainly gives an intensified appetite
for protein. This is especially true for consumers
in emerging economies. To ‘meat and feed’
livestock farmers expand their production and
heavily rely on sharply increased harvests of the
main crops: soy, corn, wheat and rice.
It often happens that developing countries
adapting to economic nationalism are struggling
to “beef up” their meat supply to service the
growing appetite of the rising middle class.
Expanding domestic meat farming and feedlot
industries is difficult to achieve without relaxation of protective legislation. Beef especially
remains a luxury food. For example, the projected beef consumption in Indonesia in 2018 is
only 2.6 kg per person, as compared to the US
with 38 kg per person per year. The total meat
consumption in India and Bangladesh are
among the lowest in the world, with annual per
capita intake being just 4 kg, compared with the
world average of 48.2 kg a year (FAO, December
2016). These numbers are in strong contrast with
– for example – Australia at 111 kg per year.

Beef especially remains a luxury food for the rising middle class. Photo: Free-Photos / pixabay.com

China in transition

In developing and poorer countries, protein
deficiency remains a problem for at least one
billion people – or some 15% of the world population. As income rises, meat and dairy are the
preferred sources of protein. Despite the fact that
international organizations would like to reduce
meat intake, the opposite will happen. For example, it is predicted that global meat consumption
will rise 2% a year from 2018 over the next
decade (USDA). The FAO had projected that,
globally, the average person will consume in 2016
about 45 kg of meat, versus 40 kg in 2007, and
35 kg in 1991.
China is the world’s largest consumer of meat,
with protein consumption expected to grow 3%
to 4% a year, due to a rapidly growing middle
class. Continued Chinese growth in meat demand and a willingness of consumers to spend
more will further drive consumption, including
the creation of value-added meat products. As a
matter of fact, premium priced beef is the fastest
growing meat choice in China, ahead of poultry
and pork. The Chinese beef market has grown by
almost 5% from 1995 to 2018, as compared to
growth of pork (3.5%) and poultry (3.4%) over
the same time frame.
The total Chinese per capita meat consumption will be approximately 49 kg in 2018 and will
further increase in the years ahead, with beef
prices outpacing those of pork and poultry.
In 2020, the total meat consumption in China
will account for nearly 33% of the global meat
output and half of the world’s pork. Despite

increasing prosperity in China, the leading
government health agencies are putting much
emphasis on recommending less meat consumption and increasing the dietary intake of
vegetables, cereals, grans and potatoes.
China is actively encouraging the public to eat
less meat to improve personal health and fight
climate change. Meat imports continue to increase dramatically. Actually, the recommended
dietary guidelines of the Chinese Nutrition
Society suggest limiting annual meat consumption to a maximum of 27.4 kg.
It is estimated that Mainland China will import 60 mill. t of meat in 2020, firming up the
country’s position as a dominant player in the
global meat industry. It is also expected that by
2020, imports will make up more than 20% of
the country’s beef supply. All forms of meat are
expected to continue rising, cementing China’s
position as the most important meat trader in the
world.
Considering the 47 kg per year meat consumption, the average per capita meat consumption in
China is already reaching level that can be seen
in other developed western countries, even
higher than Japan with a per capita consumption
of 35 kg per year.
Japan’s meat consumption continues to set
new records with year-on-year growth since 2010.
Japan’s appetite for meat shows no sign of waning. Chicken particularly continues to grow in
popularity, which accounts for 40% of total home
meat consumption and is now at 5.5 kg per
capita per year.
Advertisement
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Pork is the most popular meat in China showing a per capita consumption of 32 kg per year, as
compared to only 15 kg per year in Japan. In
China, the average per capita consumption of
beef is still relatively small at 3.6 kg per year and
chicken at 11.5 kg per year. By comparison, in
Japan, the per capita consumption of beef is
currently at 7 kg per year.
There is no question that China is “meat
hungry” and the nation shows no sign of slowing
down anytime soon. Specifically, shipments of
pork are arriving in ever-increasing quantities.
This is partly due to pork production in China
which conflict with strenuous environmental
regulations, a major hurdle that prevents the
large agri-companies to aggressively expand
own-territory large-scale pig farms.

No self reliance
Increasing meat consumption has manifested
itself in China, losing its near self-sufficiency in
soybeans. Chinese soybeans imports have
steadily increased and now represent about 85%
of consumption. Similarly, corn imports are now
also at the beginning of the soy-trajectory, as
compared to the past when China was selfsufficient.
Chinese consumers took in about 1860 cal per
day in 1971, rising to 2800 cal by 2011. In 2016,
this number rose to about 3100 cal daily. For the
same years, in 1971, the average Chinese consumer’s animal protein intake was only 125 cal
daily, increasing to almost 700 cal daily in 2011,
which is expected to rise to 760 cal in 2018.
The Chinese consumption of plant foods has
risen by approximately 30% since 1955, while
meat and dairy consumption has increased by
about 45% over the same period. It is clear that
Chinese food consumption is being transformed
rapidly into a typical American diet. It is therefore fair to conclude that the Chinese demand for
meat and dairy will remain very strong in the
years ahead.

Physically growing
A country in rapid transition, such as China, is
usually confronted with opposite medical observations. Improved nutrition has made Chinese
people markedly taller on average since 2000,
with women having grown more than men. The
average height of fully-grown men increased
4 mm to reach 167.1 cm, whereas women grew
by an average of 7 mm to 155.8 cm.
These are significant growth numbers and
mostly the result of increased intake of animal
protein, such as meat and dairy. However, with
more prosperity also come signs that China is
shifting to typical Western chronic diseases.
Smoking, excessive alcohol use, insufficient
physical exercise, as well as high sodium and
increased fat consumption are the main causes.
About 30% of Chinese adults are overweight, and
more than one in ten are obese, which that is
quickly reaching Western standards. In plain
numbers, China has the largest number of obese
people in the world: 46.2 mill. men and 49.4 mill.
women (2018).

China‘s demand for meat will remain very strong
in the years ahead. Photo: falco / pixabay.com

As Chinese citizens generate more disposable
income to buy more meat and processed foods,
there still lingers a lack of nutritional education.
Subsequently, relatively few Chinese know about
the importance of a balanced diet and the importance of regular physical activity.

Sustainable livestock farming
There is no question that the sustainable production and consumption of animal-origin foods is
the biggest environmental challenge. The Western world, spoiled with high levels of meat availability at relatively low prices, cannot point fingers at developing countries if they also increase
consumption of these premium high-impact
animal protein-based foods and meat products.
After all, many developing countries have always
been deprived of eating quality meat and enjoying dairy foods. With the economic standard in
developing countries improving, it is very likely
that the consumption of animal origin foods will
rise exponentially through to at least 2050. In
fact, it is projected that the world’s meat and
dairy consumption will increase by at least 50%
as compared to the 2017 numbers.
Needless to say that the sharp increase in
demand for dairy and meat products has raised
environmental and ecological concerns. The UN
estimates that livestock production is responsible
for about 15% of global greenhouse emissions. It
is clear that meat is a relatively ineffective source
of protein, and it would be smarter to convert
crops directly into food, instead of feeding and
raising animals first. However, animals should
be part of a sustainable and ecologically-balanced
agricultural infrastructure, since its products
contribute to a nutritionally sound and goodtasting healthy diet.
Although food production accounts for about
8% of greenhouse gas emissions, in general
terms, animal-based foods are responsible for
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more greenhouse gas emissions than plantbased foods are. For example, while beef accounts for only 4% of the weight of available
food, it contributes 36% of the associated greenhouse gasses. Cattle – which has a long outgrow
cycle – does not efficiently convert plant-based
feed into muscle meat and milk. Growing feed
often involves the use of fertilizers and other
substances through energy-intensive processing
methods.
Cows, in particular, are not very efficient at
converting feed to muscle protein for human
consumption. Only one of every 25 cal a cow
ingests becomes edible beef: a very inefficient
feed-to-yield ratio. Compared to other farmed
and harvested animals like hogs, poultry and
fish, beef produces five times more heat-trapping
gasses per calorie, takes 11 times more water for
irrigation, and uses 28 times the land. Also, cows
burp major amounts of methane, a greenhouse
gas that is significantly more potent than carbon
dioxide (Journal Proceedings of the National
Academy of Sciences, 21 July, 2014). Methane is
the greenhouse gas most often associated with
the depletion of the ozone layer.
Pork, poultry, dairy and eggs all have comparable environmental footprints. US government
data calculate air and water emissions as well as
how much water and land are used in the lifetime production of the harvested animals: beef,
pork, poultry, dairy, and eggs. This calculation
gives a rather accurate environmental cost profile
of different meats and other types of animal
proteins.

Water diversions
Erratic weather patterns can quickly wreak havoc
on harvest yields. It does not take much to create
an imbalance when projected crop yields of
wheat, corn, soy, rice and potatoes do not meet
the needs of the world population. The pressure

on resources is intensifying, not only due to
soaring populations but also because of desertification, droughts, floods, land grabbing, and lack
of GM progress.
Prolonged spells of drought, like those happening in California 2010 to 2015, ultimately
require mandatory regulation to reduce water
use. By denying irrigation water, farmers are
forced to leave agricultural land unplanted.
Farmers who don't have access to surface water
may decide to increase the amount of water
pumped from limited groundwater supplies,
though this option can only go so far until dead
zones start to occur. Limited fresh water supply is
a wake-up call and may require drastic action in
order to curb water use for landscaping, lush
lawns, golf courses, shower, car wash, industry,
and food production.
Based on 2018 estimates, agriculture is responsible for about 70% of fresh water consumption globally, while the industry requires
another 22%. Both the food and meat industries
are especially heavy users because water is a key
component for nearly every single part of the
production process: from outgrowing to the final
point of food consumption. The pressure on
food security is further compounded by the
availability of suitable agricultural farmland,
biofuels, climate change, clean energy, and
manpower.

Precision farming
It is estimated that the world’s supply of vegetables and fruits falls 22% short of global nutritional needs, and the shortfall is expected to
worsen. Massive indoor farms to grow greens
and some types of fruit might be the answer to
the global nutrition gap as an alternative novel
method to conventional farming. Indoor vertical
farming, as developed by Plenty’s botanists,
presents a compelling solution to a series of

connected problems like the scarcity of arable
land, clean water shortages, and a farming population that is aging, as fewer young people are
attracted to this industry. In addition, indoor
farming systems can be set up close to the large
mega-cities, so there is no need for ultra-long
transportation routes to get produce to the supermarket shelves. Shortening the length of the
supply chain is a real advantage in freshness,
taste and economics.
The Dutch have pioneered much of the indoor
growing or greenhouse technologies and have
created systems for lettuce, other leafy greens,
and fruits that yield as much as ten outdoor
harvests, cutting the need for chemicals by some
95%.
“Precision farming” is the answer to sustainable agriculture using fully automated and
uniquely engineered drones, tractors and equipment to provide detailed readings on water
content, soil condition, nutrient needs and
growth progress of the individual plant. As an
example: the use of chemical pesticides has
almost been eliminated and the dependence on
fresh water for crops reduced by a staggering
90%, compared to conventional outdoor farming.
Climate-controlled farms managed by a new
generation of computer savvy and visionary
farmer entrepreneurs have propelled the Netherlands as a world authority on science-driven
plant pathology, which is able to deliver massive
amounts of nutritious, tasty and freshly-harvested fruits and vegetables.

Population surge
Compared to 2018, the world population in 1950
was about 2.5 bn., less than the anticipated 3 bn.
growth expected by 2050, reaching a total of
9.8 bn. people. While developed countries accounted for close to one-third of the world's
population in 1950, they will represent only 15%
Advertisement
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Even with the new two-child policy, China‘s population is expected to decline slightly. Photo: syoclo / pixabay.com

of the total by 2050, since the expected population growth will primarily be in the developing
world.
The combined populations of China with
1.4 bn. people and India with 1.1 bn. have
reached about 2.5 bn. people in 2018. While
China's population will rise slightly, India's is
expected to increase by almost 50%. Together, the
two countries will have well over 3 bn. people by
2050 and will account for one-third of all the
people on Earth.
Contrary to earlier projections, the world's
population is likely to soar by the end of 2100.
This is largely due to sub-Saharan Africa's
higher-than-expected birth rates. According to
the United Nations report (World Population
Prospects, July 2015), the world population will
reach 9.8 bn. in 2050 and further grow to 11.2 bn.
in 2100. The major growth areas will double for
most of Africa, while it is expected that India will
surpass China by 2022.
According to new statistical models, there is an
80% possibility that the number of people on the

Advertisement

planet will increase to between 9.8 and 12.3 bn.
by 2100. In this model, Africa's population will
rise to between 3.5 and 5.1 bn. people by 2100
from about 1 bn. today. Improved sanitation,
health, high fertility levels and longevity are
expected to drive this growth (Journal Science,
September 2014). Apparently, model projections
do not take natural disasters into consideration
such as a medical catastrophe (e.g. Ebola) that
could potentially affect calculated or projected
populations.

More than one
In October 2015, China’s government announced
their decision to abolish the one-child policy to
allow an increase in future labor supply and ease
pressures from an aging population. The longterm impact of this demographic decision is at
least 20 years away, but easing the restrictions
now will allow couples to have two children.
One of the more pressing reasons to change
the one-child policy is that Chinese people are
living longer, leaving a greater burden on a
shrinking workforce. As it stands in 2018, about
10% of the population is 65 or older, a number
that is likely to reach 15% by 2027 and 20% by
2035. However, even with the new two-child
policy, the population in is expected to start
declining slightly in 2030 (Population Reference
Bureau – Projections 2015 to 2050).

Food depression
The dynamic change of basic food prices cannot
only stress economies all over the world but may
also exacerbate hunger and spark political unrest
in poorer countries. Food costs must be taken
into perspective – the cost of growing food accounts for only 15% of the final consumer price.
The balance goes to processing, packaging,
marketing, transportation, and profit.
Fortunately, some governments are backpedaling on mandated use of biofuels. Taking food
from people’s mouths and putting it into cars is
not something that is sustainable. It is more
sensible to limit the use of crop-based biofuels
like corn ethanol and try to make the economics

work to produce biofuel harvested from inedible
waste. Mandated use of subsidized biofuels not
only drives up fuel prices but also reduces fuel
efficiency. As such, it is highly questionable that
food-to-fuel conversion is sustainable.
Contrary to popular belief, the heat-trapping
carbon dioxide gas emitted when biofuels are
burned is not fully balanced by the CO2 uptake
that occurs as the plants grow. Basically, not
enough carbon is being removed from the
atmosphere to balance what is coming out of
the tailpipe, yet this offers at least modest net
greenhouse gas reductions relative to petroleum
fuels.
How much longer can political inaction continue if even highly affluent countries like the US
and the UK have increasing numbers of people
living off food stamps and receiving emergency
food supplies from food banks? Another 2 bn.+
people will populate Earth by 2050. Every single
day, 210,000 more mouths need to be fed. The
challenges ahead to manage food security are
immense and very complex.

Food and land waste
Food waste is an environmental, economic, and
ethical problem of huge proportion. It is difficult
to comprehend that a large part of the globe still
is suffering from food shortage, while in the
affluent societies food often is considered an
afterthought.
By far, consumers in the developed countries
are the largest component that dumps food,
even if it is still in good condition for consumption. Fruits and vegetables are the most wasted
category, particularly within households, though
it is true that lots of (imperfect) fruit and vegetables don’t even get past the farm gate. Consumers need to be made aware that improving
food management will not only benefit the
environment, climate, and human health, but
also reduce municipal waste in terms of increased use of biodegradable and renewable
packaging.
However, first and foremost, the mindset of
consumers in developed countries should be
reprogrammed on which unsold food products
remain available for safe redistribution. For
example, manufacturers and supermarkets now
frequently donate food to local charity through
organized programs.
A new approach is needed to determine how
food is grown and shared, while assuring affordability and ecological sustainability. Apparently,
one can still argue that the world is capable of
growing sufficient food for future generations
and that inequality is not a matter of sufficient
food, but rather of shameful waste and equal
sharing.
It is indeed true that a very large amount of
food is wasted between harvest and consumption. Bad-harvest, poor storage, hoarding, political maneuverings, processing, the point of sale
inefficiencies, and consumer waste are all guilty
parameters as to why food does not reach actual
consumption. It can, therefore, be stated that the
greater the affluence of society, the higher the
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food waste. For example, on a worldwide basis, it
is estimated that nearly 25% of bread and cereal
products waste occurs in high-income countries.
Of 283 mill. t of meat produced globally (2017),
more than 20% is lost or wasted, of which about
8% on average in most regions happens during
processing and distribution. (FAO, September
2017).
Seen from a different angle, American consumers waste food that equals roughly 30% of
the average daily calories. This amounts to about
150,000 t of food daily or some 430 g per person
each day. These staggering food waste numbers
correspond with the use of 12 mill. ha. of total
US cropland, and 15.9 trillion liters of irrigation
water each year.
It seems that consumers who opt for a
healthy diet by choosing more fruit and vegetables are inclined to waste more food. Yet, these
healthy fruit and vegetable diets typically use
less cropland than lower-quality diets, though
higher in both irrigation water waste and pesticide use.
US Government data estimate that nearly a
third of food available for consumption in the US
goes uneaten. Probably, similar numbers are true
for many EU countries. Consumers don't understand the impact of food waste and most of them
underestimate how much food is thrown away.
Although consumers are now more attuned than

Creating equal access to wholesome food
ever to the purity of ingredients, which are organic, natural and locally grown, most consumers unfortunately don't care about the environmental impacts of food waste.
It is estimated that in affluent societies, food
waste makes up more than 20% of what's in
landfills, which is a significant source of methane gas as it rots (US Environmental Protection
Agency, 2015). Methane is a potent greenhouse
gas that contributes to global warming. The
wasted food accounts for about 2% of greenhouse gas emissions, not to mention huge freshwater losses, cropland and fertilizer inefficiencies (John Hopkins – Public Health, PLOS Journal). A possible future solution could be the
development of technologies to convert methane
in biodegradable plastic.
Feeding valuable plant protein to animals with
the objective of converting into animal protein –
meat, milk and eggs – can be considered waste to
a certain extent. To sustain healthy diets for
current and future generations, it is essential to
capture the abundant nutritional value of plant
protein ingredients – such as rice bran – that
remains largely wasted.
All these variables make it imperative to put
more emphasis on the use of plant protein ingredient solutions like formulating sustainable and
healthy foods such as meat analogs and formulated hybrid meat products. The world can ill-

afford to continue business as usual, knowing
that about 83 mill. more people will live on earth
every single year with no decline in sight.
To conclude: plant-based nutrition is more
sustainable with less greenhouse gas emissions,
less use of clean water, selective elimination of
animal sourcing, and increased land utilization.
Slowly but surely, plant-based foods will achieve
considerable consumer popularity and wellness
status. No doubt, the protein paradigm will shift
to increased plant protein-formulated foods. Do
not, however, make the mistake of ruling out
meat. Meat is not only a valuable source of
high-quality protein but also a universal favorite
across most societal cultures and will continue
to dominate meal solutions for many years to
come.
Although meat and dairy consumption in
developing countries will skyrocket, plant protein
remains the new normal. For the sake of health
and eco-sustainability, the developed and affluent
world has no other choice but to embrace these
changes.

Henk Hoogenkamp
is a protein application specialist, board
member, venturist and author.
Author’s address: Hoogenkamp1@gmail.com
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15 – 17. April
Shanghai, China

LogiMAT, EuroExpo Messe- und KongressGmbH ( +49 89 32391-253)

15 – 17 April
Baghdad, Iraq

1st International Trade Show, fairtrade Messe
GmbH & Co. KG ( +49 6221 45 65 31)

3 – 4 May
Frankfurt am Main,
Germany

Russian-German Meat Dialogue,
Deutscher Fachverlag GmbH
( +49 69 7595-1961)

4 May
Frankfurt am Main,
Germany

Förderpreis der Fleischwirtschaft and
Meat Vision Gala, Deutscher Fachverlag
GmbH ( +49 69 7595-1213)

4 – 9 May
Frankfurt am Main,
Germany

IFFA 2019,
Messe Frankfurt Exhibition GmbH
( +49 69 7575-5784)

6 – 9 May
Milano, Italy

Tuttofood, Fiera Milano SPA
( +39 02 4997 1)

8 May
Chipping Campden,
United Kingdom

12th Cofresco Forum Round Table
Cofresco Frischhalteprodukte GmbH & Co. KG
( +49 571 8396-770)

9 – 11 May
Addis Ababa, Ethiopia

Ethiopia agrofood, 3rd international trade
show, fairtrade GmbH & Co. KG
( +49 6221 45 65 14)

14 May
Hattersheim, Germany

Poly-clip System: PDC / PDC-A 600/700
( +49 6190 8886-344)

14 – 16 May
Shanghai, China

SIAL China 2019, Comexposium-Sial Exhibition Co., Ltd. (Phone +886 9175734871)

15 May
Hattersheim, Germany

Poly-clip System: FCA 80
( +49 6190 8886-344)

15 – 17 May
Baku, Aserbaidschan

24th Anniversary Aserbaidschan, Caspian
Event Organisers LLC ( +994 12 404 1000)

16 – 17 May
Hattersheim, Germany

Poly-clip System: FCA 100/140
( +49 6190 8886-344)

29 – 31 May
Astana, Kazakhstan

InterFood Astana 2019,
ITE Group and Iteca ( +7 7172 55 44 59)

4 – 5 June
Hattersheim, Germany

Poly-clip System: ICA
( +49 6190 8886-344)

6 – 7 June
Hattersheim, Germany

Poly-clip System: TSCA 120/160
( +49 6190 8886-344)

10 – 14 June
Bangkok, Thailand

Global Seafood Sustainability Conference,
Diversified Communications
( +1 207 842-5563)

13 – 15 June
Istanbul, Turkey

VIV Turkey 2019
HKF Trade Fairs ( +90 212 216 40 10)

25 – 26 June
Kampala, Uganda

6th Uganda Trade Expo
Bright exhibitions ( +971 50 8721510)

26 – 28 June
Guangzhou/China

19th IFE China, International Food Exhibition, Guangzhou Informa Yifan Exhibition
Co.Ltd. ( +86 20 29191521)

26 – 28 June
Manila, Philippines

Livestock and Aquaculture Philippines,
UBM Asia Ltd ( +852 2827 6211)

4 – 9 August
Potsdam/Berlin,
Germany

65th International Congress of Meat Science
and Technology 2019 (ICoMST 2019)
event lab. GmbH ( +49 341 24 05 96-90)

Research institutions have been looking for alternatives for problem areas in
chicken farming. Photo: pixabay/Capri23auto

Research

Animal welfare in poultry houses
The project ran from August 2015 to
March 2019 and was funded from
the federal government's specialpurpose assets at the Landwirtschaftliche Rentenbank as well
as by various industrial partners.
The central point of the cooperation project Integhof was not
to use specialized and different
breeds for meat and eggs, but to
use a so-called dual-purpose
chicken. The hens of the dualpurpose chicken of the "Lohmann
Dual" line were used for egg production, the cocks for meat production.
The scientists have now presented their results. For example,
the laying performance of the
animals has been scrutinised.
Conventional laying hen lines produce about 300 eggs per year.

According to the information provided, the number of eggs in dualuse hens was on average about 50
fewer. The dual-use cocks grow
more slowly and must be fattened
accordingly longer. Conventional
fattening lines are fattened for
about 32 days on average. When
slaughtered, they weigh about 2 kg.
The dual-purpose cocks would have
to be held for about twice as long to
reach this weight. The researchers
stress that the animals have to be
slaughtered in a laying hen slaughterhouse due to their different
physique. The hens and cocks of
the dual-purpose chickens were
calmer and easier to handle than
the comparable animals of a conventional laying hen line. The cocks
were significantly more mobile than
conventional broiler chickens. r az

SITUATIONS WANTED

104

Fleischwirtschaft international 2_2019

Imprint
Indes of advertisers
alco-food-machines GmbH & Co. KG
35
Anritsu Infivis Co., Ltd.
89
ATP Innsbruck Planungs GmbH
6
AUTOTHERM Ludwig Brümmendorf GmbH & Co.KG
85
AVO-Werke August Beisse GmbH
21
Beck Gewürze und Additive GmbH
31
Brökelmann Geräte und Anlagenbau GmbH & Co.
5
CDS Hackner GmbH
59
CSB-System AG
3
Dantech Freezing Systems PTE Ltd
17
DAT-Schaub A/S
71
Friedrich Dick GmbH & Co. KG
44
EAGLE Product Inspection LLC
57
Eberhardt GmbH Metallbau
39
EDGE Manufacturing GmbH
84
Wilhelm Eicker e. K.
48
FALKENSTEIN Projektmanagement GmbH
99
Bernhard Feldhues Fleischwarenbetriebe GmbH
54
Fessmann GmbH & Co. KG
19 - 20
Fratelli Pagani SPA
101
Heinrich Frey GmbH
45
Frontmatec Hygiene GmbH
27
Frutarom Savory Solutions Austria GmbH
50
GEA Food Solutions B.V.
11
Peter Gelhard Naturdärme KG
BC
GMST Steflex & Co. OOD
40
Albert Handtmann Maschinenfabrik GmbH & Co. KG
23
Chr. Hansen GmbH
Gatefold
Heinen Freezing GmbH & Co. KG
60
Hela Gewürzwerk Hermann Laue GmbH
Inside FC
Higel Kältetechnik e.K. Inh. Hartmut Higel
32
HILUTEC GmbH
97
holac Maschinenbau GmbH
61
Huckfeldt & Thorlichen GmbH & Co. KG
76
Hydrosol GmbH & Co KG
7
INOTEC GmbH
65
Intech International A/S
30
Intervac Vakuumtechnik GmbH
16
JWE-Baumann GmbH
52
KOHLHOFF Hygienetechnik GmbH & Co. KG
87
Laska Maschinenfabrik GmbH
55 - 56
Lay Gewürze oHG
86
Lima S.A.S.
36
MAJA-Maschinenfabrik Hermann Schill GmbH
69
Marel Red Meat Slaughtering B.V.
43
Marelec Food Technologies
28
Marel Further Processing B.V.
51
Maurer-Atmos Middleby GmbH
13
MAUTING s.r.o.
18
McAirlaid's Vliesstoffe GmbH
26
Meat Cracks Technologie GmbH
93
Metalquimia, S.A.
33
MHS-Schneidetechnik GmbH
68
MIVEG GmbH
64
Moguntia-Werke Gewürzindustrie GmbH
70
Mohn GmbH
58
Friedrich Münch GmbH & Co. KG
29
Naturin Viscofan GmbH
25
Niacet b.v.
42
Nothum Manufactoring Company, Inc.
46
Poly-clip System GmbH & Co. KG
91 - 92
Productos Sur S.A.
53
proFagus GmbH
49
Provisur Technologies, Inc.
41
Pumpenfabrik Wangen GmbH
98
Red Arrow International LLC
9
J. Rettenmaier & Söhne GmbH + Co.KG
77
Schmid & Wezel GmbH & Co.
62
Schomaker Convenience Technik GmbH
81
Seydelmann KG Maschinenfabrik
37 - 38
SLA Software Logistik Artland GmbH
82
Sorgo Anlagenbau GmbH
83
Karl Tichy Handelsgesellschaft mbH
100
TIPPER TIE TECHNOPACK GmbH
67
TREIF Maschinenbau GmbH
15
Tucal S.L.U.
42
Uhde High Pressure Technologies GmbH
63
VAN HEES GmbH
34
VEMAG Maschinenbau GmbH
73 - 74
VLAM vzw - Belgian Meat Office
Inside BC
voran Maschinen GmbH
72
Weber Maschinenbau GmbH Breidenbach
47
WEBOMATIC Maschinenfabrik GmbH
26
K + G Wetter GmbH
75
Wiedemann GmbH
79
WORLD PAC International AG
95

international
Journal for meat production,

Berlin – Vogelsang, Bonn – Prof. Dr. Weber, Berlin – Dr. Wiegner,

processing and research

Bonn, and from the
Max-Rubner-Institut (MRI), Federal Research Institute of Nutrition and

Published by:

Food, Germany

Deutscher Fachverlag GmbH

(Dr. Andrée – Dr. Bauer – Dr. Brüggemann – Dr. Dederer – Dr. Dolch –
Dr. Fränzer – Dr. Hahn – Jira – Dr. Judas – Dipl.-Ing. Knauer – Dr.
Kranz – Dr. Kröckel – Dr. Lick – Dr. Lohmayer – Dr. Maurer – Moje –
Dr. Münch – Dr. Nitsch – Dr. Scheuer – Schlimp – Dr. Schwägele –
Dr. Schwind – Dipl.-Biol. Sönnichsen – Thiemann – Dr. Wagner – Welz
– Zimmermann) and the
Governmental Technical College for
Meat Technology, Kulmbach

Company’s Register Frankfurt am Main
Registration no.: HRB 8501 sales tax identification

Advertising manager:

VAT Reg. no.: DE 114139662

Christine Contzen -1852

Postal address for letters and newspapers:
60264 Frankfurt am Main, Germany
Postal address for packets and parcels:
Mainzer Landstrasse 251
60326 Frankfurt am Main, Germany
Phone: Editor +49 69 7595-1571
Advertising department:
+49 69 7595-1854
Fax:

+49 69 7595-1570

Email: Editor: red-flw@dfv.de
Advertising department:
anz-flw@dfv.de
Executive Management Board:
Angela Wisken (Speaker of Management Board),
Peter Esser, Markus Gotta,
Peter Kley, Holger Knapp, Sönke Reimers
Supervisory board:
Klaus Kottmeier, Andreas Lorch,

Sales manager international:
Irem Caner -1854
Customer service:
Nicole Seitz -1962
Corinna Cezanne -1963
Head of finance and media services
division: Thomas Berner
Production manager: Hans Dreier
Circulation manager: Ilja Sauer
Frequency: four times a year
Rate card: No. 33, 01.01. 2019
Subscription rates (incl. postage):
Germany: 157.00 €; World: 161.00 €
EU countries with VAT no.: 156.07 €
EU countries without VAT no.: 166.99 €;
Single copy Europe:
40.00 € (incl. postage and VAT)

Catrin Lorch, Peter Ruß

Price for air mail on request.

Publishing director:

The period of notice for cancellation is

Thomas Wulff -1261

6 weeks of the end of an invoicing period.

Deputy: Christian Schnücke -1961

Subscription fees to be paid in advance.

Banking account:

Editors-in-chief:

Frankfurter Sparkasse

Gerd Abeln MA -1571

Kto. Nr. 34926 (BLZ 50050201)

Dipl.oec.troph. Renate Kühlcke -1551

SWIFT/HELADEF1822

Editors:

IBAN DE56500502010000034926

Yvonne Buch -1572

Printed by:

Dipl.-Ing. Jörg Schiffeler -1554

Westdeutsche Verlags- und Druckerei GmbH,

Dipl.-Ing. Michael Weisenfels -1575

Kurhessenstraße 4-6,

Graphic design and layout:
Dipl.-Des. Marcel Möbius -1555
Dipl.-Des. Anja Schönauer -1567
Regular contributors:
Prof. Dr. Bauer, Austria – Prof. Dr. Böhm, Stuttgart – Brauer, Walluf –
Prof. Dr. Bülte, Gießen – Prof. Dr. Calkins, USA – Dr. habil. Dolata,
Poland – Falkenstein, Aulendorf – Prof. Dr. Faustman, USA – Prof. Dr.
Fehlhaber, Leipzig – Prof. Dr. Fries, Berlin – Prof. Dr. Dr. Gareis,
München – Dr.-Ing. Haack, Halle – Prof. Dr. Hildebrandt, Berlin – Dr.
Högg, Bonndorf – Prof. Dr. Huff Lonergan, USA – Prof. Dr. Kleiner,

64546 Mörfelden-Waldorf
Printed on environment-friendly,
chlorine-free paper.
Terms of use: For detailed information see english.dfv.de/rightofuse/
No part of this journal may be reproduced and photocopies, photographs, micro-photographs and copies prepared by other methods
may not be made no may illustrations be used without the express
permission of the editor – once a manuscript has been handed over
by its author and the editor has confirmed its acceptance all publishing rights pass to the publisher of the FLEISCHWIRTSCHAFT.

Bernburg – Dr. Kuntzer, Fellbach – Prof. Dr. Lautenschläger, Lemgo –

Deutscher Fachverlag GmbH produces

Prof. Dr. Lücke, Fulda – Prof. Dr. Lücker, Leipzig – PD Dr. Maak,

the following meat journals:

Halle/Saale – Prof. Dr. Özden, Turkey – Prof. Dr. Pichner, Fulda – Prof.

afz – allgemeine fleischer zeitung,

Dr. Pipek, Czech Republic – Prof. Dr. Puolanne, Finland – Dr. Rehbein,

FLEISCHWIRTSCHAFT,

Hamburg – Prof. Dr. Sakata, Japan – Prof. Dr. Schnäckel, Bernburg –

FLEISCHWIRTSCHAFT China,

Dr. Seman, USA – Prof. Dr. Seuß-Baum, Fulda – Dr.-Ing. Slowinski,

FLEISCHWIRTSCHAFT Russia,

Poland – Prof. Dr. Sofos, USA – Prof. Dr.-Ing. Stiebing, Lemgo – Prof.

FLEISCHWIRTSCHAFT international

Dr. Stolle, München – Prof. Dr. Ternes, Hannover – Prof. Dr. Thiemig,

ISSN 0179-2415

Research and
Development
2_2019

106

Hoda Gamal Mohammad Ali, Mohammad Hasan Mohammad Abdeldaiem
and Mohamed Fawzy Ramadan
Improving the quality of beef burger using olive fruit powder

114

R.R.Kumar, B.D.Sharma, S.K.Mendiratta, O.P. Malav, Kumbhar Vishal
Hanamant and Dhananjay Kumar
Efficacy of pine nut paste as functional ingredients in mutton nuggets

120

Joanna Corbeil, Michael Bucher, Ute Messelhäußer, Sven Reese,
Nathalie Drees and Manfred Gareis
Hygienic quality of porcine slaughter by-products

international
Editorial board: Prof. Dr. Friedrich Bauer

Prof. Dr. Ernst Lücker (DE) ·

Advisory board: Paul Brand · Prof. Dr.

FLEISCHWIRTSCHAFT

(AT) · Prof. Dr. Reinhard Böhm (DE) · Prof. Dr.

PD Dr. Steffen Maak (DE) · Prof. Dr. Edward

Wolfgang Branscheid · Prof. Dr. Lüppo

international

Chris R. Calkins (US) · Prof. Dr. Cameron

Mills (US) · Prof. Dr. Petr Pipek (CZ) ·

Ellerbroek · Prof. Dr. Karsten Fehlhaber ·

is also available at

Faustman (US) · Prof. Dr. Karsten Fehlhaber

Dr. Hartmut Rehbein (DE) · Prof. Dr. Wolfram

Prof. Dr. Dr. Manfred Gareis · Dr. Michael

(DE) · Prof. Dr. Reinhard Fries (DE) ·

Schnäckel (DE) · Dr. Fredi Schwägele (DE) ·

Heitmann · Dr. Klaus-Josef Högg ·

Dr. Klaus-Josef Högg (DE) ·

Dr. Denis L. Seman (US) · Prof. Dr. John

Dr. Hartwig Kobelt · Dr. Fredi Schwägele ·

Prof. Dr. Elisabeth Huff Lonergan (US) ·

Sofos (US) · Prof. Dr.-Ing. Achim Stiebing

Dr. Heinz Schweer · Prof. Dr. Achim Stiebing

Dr. Hans-Joachim Klare (DE) ·

(DE) · Prof. Dr. Andreas Stolle (DE) · Assoc.

· Prof. Dr. Klaus Troeger · Dr. Joachim

Assoc. Prof. Dr. Esra Kurt Klont (TR) ·

Prof. Dr. Surendranath P. Suman (US) ·

Wiegner

Dr. Joachim Kuntzer (DE) ·

Prof. Dr. Waldemar Ternes (DE)

www.fleischwirtschaft.com

106

Fleischwirtschaft international 2_2019

Research & Development

Improving the quality of beef burger
using olive fruit powder
By Hoda Gamal Mohammad Ali, Mohammad Hasan Mohammad Abdeldaiem, and Mohamed Fawzy Ramadan

Consumer interest on fast foods increased due to the changes in life style.
The burger is a popular meat product that shows high consumption. The
goal of this work was to investigate the improving of quality and extending
the shelf-life of cold-stored (4 °C) beef burgers incorporated with destoned black olive powder (DBOP) at different concentrations (3%, 6%,
and 9%, w/w) on the chemical compositin, microbiological load and
organoleptic properties. DBOP-supplemented samples were compared with
the control sample and gamma-irradiated (5 kGy) samples during storage
for 24 days at 4 °C. Microbiological, chemical and sensory properties of
untreated and treated beef were determined every three days. Increasing
the amount of DBOP in the burgers improved the chemical traits, while the
total volatile basic nitrogen (TVBN) and 2-thiobarbituric acid reactive
substances (TBARS) showed a progressive decrease. DBOP-incorporated
burgers showed a lower level of total plate counts than untreated burgers.
During the storage period, all sensory properties of untreated burger
samples were reduced, whereas the DBOP-formulated burgers revealed
stability. The best antioxidative effects were obtained with 9% DBOP
treatment. The study revealed the antioxidant and antimicrobial traits of
DBOP, which might pave the way for its application as a natural preserver.

B

» Antimicrobial
» Meat products
» Antioxidants
» Ripe olive
» Phenolic compounds
with a sodium hydroxide diluted solution (EL-MAKHZANGY et al., 2008;
ROMERO et al., 2016). Table olives are rich in a range of micronutrients,
including phenolics, fatty acids, antioxidants, and bioactive phytochemicals which promote health. Phenolic compounds show variations in
quality and quantity, wherein oleuropein, verbascoside, hydroxytyrosol,
and tyrosol are the main phenolics in olive (YASEMIN et al., 2013). Phenolic
compounds in olives play a role in the elaboration of ripe olives because
they are responsible for their darkening due to the oxidation of orthodiphenols (BRENES et al., 1992). A high level (>200 mg/kg) of phenolic
compounds (i.e., tyrosol, hydroxytyrosol, and hydroxytyrosol-4-glucoside) was detected in the packed products (ROMERO et al., 2004). These
bioactive compounds are recognized with beneficial impacts in human
health that include anti-inflammatory, antimicrobial, antioxidant, and
anticarcinogen activities (CARDENO et al., 2013; MARTIN-PELAEZ et al., 2013;
LOZANO-MENA et al., 2014).
The beneficial impacts of natural antioxidants on lipid peroxidation and preservation of meat products were extensively studied.
Due to the interaction of those compounds, the investigation of their
effects in a food system is still required for the successful applica-

DBOP content
......................................................

eef and other processed meat products exhibited high production and
consumption in recent years, due to the growth in the fast food markets as well as the nutritional traits of beef as it contains high levels of
protein, minerals, and vitamins (National Health and Medical Research
Council, 2006; HAWASHIN et al., 2016). Mincing beef to prepare the burger
increases the surface area due to the disruption of the integrity of the
muscle membrane that promotes microbial growth and oxidation during
storage. Microbial activity and lipid oxidation are the main causes of food
deterioration, wherein they influence the products safety as well as the
nutritional and sensory traits of products (AGUIRREZABAL et al., 2000;
JAYAWARDANA et al., 2015; HAWASHIN et al., 2016). Therefore, controlling microbial growth and oxidation is a way to sustain the nutritional, safety and
sensory properties of meat products. Studies developed food additives
(natural or synthetic) to control microbial growth and peroxidation in meat
products (MIELNIK et al., 2003; HAYES and BRUNTON, 2011). Synthetic antioxidants including BHA, BHT, and TBHQ are utilized to inhibit oxidative reactions in meat products (HONIKEL, 2014). On the other side, synthetic compounds including phosphate, nitrite, lactic acid, potassium sorbate,
acetic acids, sodium diacetate, and acidified sodium chloride, were applied as antimicrobials in some meat products (MILLS, 2014). Nevertheless,
synthetic additives are unsafe which prompted regulations for their use in
foods. Thus, the interest in using naturally safe products as food additives
recently increased (TANG et al., 2001; JAYAWARDANA et al., 2015). The addition
of natural antimicrobials and antioxidants to meat products increased
because of their safety and health impacts (HAYES and BRUNTON, 2011).
There is an increase in black or ripe olive production due to healthpromoting properties of ripe olive, as it believed to prevent some diseases (LOZANO-MENA et al., 2014). According to the International Olive
Council (IOC, 2004), “olives darkened by oxidation” are those known as
ripe olives by their American name. Ripe olives account for around 30% of
world’s table olive production, that recently rose to around 2,500,000 t
(IOC, 2016; ROMERO et al., 2016). The preparation of ripe olives includes the
storage of the fruit and then a darkening step that involves treatments
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Tab. 1: Formulation of beef burger with different
concentration of DBOP
Ingredient (%)
Lean meat
Fat
Cold water
Salt
Onion powder
Garlic powder
Black pepper
White pepper
Black olive powder

Source: HASSANIEN

Control
75.0

0.0

DBOP (%)
6
69.0
9.0
11.7
1.0
2.4
0.3
0.3
0.3
3.0
6.0

3
72.0

9
66.0

9.0
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Materials and methods
Preparation samples of destoned black olive powder (DBOP)

Fresh samples of back olive fruits were obtained from the market in
Cairo, Egypt. The seeds were removed manually; then the destoned
black olive samples were ground for 2 min using an electric blender.
Destoned black olive mince samples were dried in an oven at 40 oC
for 72 h, ground to fine powder (DBOP) and then defatted in n-hexane. DBOP samples (25±2 g) were packaged in polyethylene bags for
further analysis. The chemical composition of DBOP is shown in
Table 1.

Total phenolics content (TPC) in DBOP
An aliquot of DBOP extract (20 µL) was mixed with distilled water
(1.16 mL) and Folin-Ciocalteu’s reagent (100 µL) followed by 300 µL of
200 gL-1 Na2CO3 solution (SAEEDEH and ASNA, 2007; ABDELDAIEM et al.,
2017). The mixture was incubated at 40 oC for 30 min and the absorbance measured at 760 nm. TPC was expressed as gallic acid
equivalent (GAE) and calculated using the following equation:

y = 0.0045x + 0.0743; (R² = 0.9944)
where y is the absorbance, x is the concentration (mg GAE g−1 extract) and R2= correlation coefficient.

Total flavonoids content (TFC) in DBOP
The TFC was determined according to ORDON et al. (2006). An aliquot
(0.5 mL) of AlCl3 ethanolic solution (20 gL−1) was added to 0.5 mL of
the DBOP extract (ABDELDAIEM et al., 2017). After 60 min the absorbance was measured at 420 nm. The TFC was expressed as
quercetin equivalent (QE) and calculated using the following equation:

y = 0.0072x; (R² = 0.9853)
where y is the concentration (mg QE g−1 extract), x is the absorbance
and R2= correlation coefficient.

HPLC analysis of phenolic compounds in DBOP
The HPLC apparatus was a Shimadzu LC-6A model equipped with an
SCL-6A system controller and a Waters-Bondapack C18 column
(250x4.6 mm in diameter). The elution was performed at a 0.7 mL per
min flow rate under a linear gradient of acetonitrile (solvent A) and
0.3% phosphoric acid (solvent B) from 10% A to 20% A in 45 min and
then to 60% A in 20 min. A DBOP sample was dissolved in methanol
:water (6:4, v/v). The injection system was a 20-µL sample loop and
the detection was performed using a UV-visible spectrophotometer
SPD-6AV set at a wavelength of 280 nm nad sensitivity of 0.04 AUFS.
The compounds were detected and quantified using a Shimadzu
C-R4A Chromatopak (SINGH, 2002).

Beef burger formulations
Beef rounds (Musculus semimembranosus ) were purchased from the
local market in Cairo, Egypt, and then the fat and meat connective
tissues were manually removed. Meat and fat were ground separately for 2 min using an electric blender. Four groups for each formula were processed, and supplementation with DBOP in each group
was replicated three times. Four preparations were formulated by
mixing minced beef with DBOP (0%, 3%, 6% and 9%, w/w) and other
ingredients (Tab. 2) and homogenized to obtain beef burger. The
burger samples were shaped manually to pieces (50 g) and kept in

Compounds
................................................................................................................................................................

tion in meat products. In the present study, an attempt was made to
investigate the effect of incorporation of different levels (3%, 6%
and 9%, w/w) of destoned black olive powder (DBOP) on the biochemical, microbiological and sensory properties of burgers during
cold storage.

Tab. 2: Phenolic compounds (mg/100 g) of DBOP

Compound
Tyrosol
Hydroxytyrosol
p-coumaric acid
Vanillic acid
Caffeic acid
Dihydroxymandelic acid
Syringic acid
3,4,5–trimethoxybenzoic acid
Elenolic acid
Sinapic acid
Apigenin
Hydroxytyrosolglucoside
Oleuropein derivative
Ligstroside derivative
Elenolic acid glucoside
Apigenin-7-glucoside
Ligstroside
Oleuropein
Verbascoside

Source: HASSANIEN

mg/100 g
7.25
15.46
8.37
3.78
2.96
1.35
0.79
2.17
4.54
3.58
0.07
14.87
2.63
3.15
5.24
1.98
0.09
2.43
1.07
FLEISCHWIRTSCHAFT international 2_2019

polyethylene bags. The formulated and non-formulated samples
were cold stored (4±1 °C) and subjected to analysis till deterioration.

Gamma (γ) irradiation treatment
The burger formulations were exposed to γ irradiation (5 kGy) using
Cobalt 60 in a Unit γ Chamber 4000 at the National Center for Radiation
Research and Technology (Atomic Energy Authority, Egypt).

Microbiological analysis of burger formulations
Samples of beef burger formula were microbiologically examined
(ICMSF, 1996). The samples were tested according to APHA (1992) for
the total viable count (TVC), and total psychrophilic bacteria (log10 CFU/
g). Enterobacteriaceae and Bacillus cereus were counted as reported
by ROBERTS et al. (1995). Total yeasts and molds were counted on oxytetracycline glucose yeast extract agar medium (Oxoid, 1998) wherein the
plates were incubated for five days at 25 °C. Staphylococcus aureus
was counted using the Baird-Parker medium after incubation for 48 h at
35 °C. For Escherichia coli, the MacConkey agar media was utilized
(Oxoid, 1998). The colonies were considered as Enterococcus faecalis .
The detection of Salmonella spp. was performed on Brilliant green agar
incubated for 24 h at 37 °C; then the colonies were tested in triple
sugar iron agar (IOS, 1978). Using the standard procedures, pure cultures of microorganisms were identified (BARROW and FELTHAM 1993). The
detection of Salmonella was performed with the most probable number
technique. After enrichment at 37 oC for 24 h in silent broth, the cultures were streaked on brilliant green agar and incubated at 37 oC for
24 h.

Chemical analysis of burger formulations
Total volatile nitrogen (TVBN) was analyzed using a macro-Kjeldahl
method (MWANSYEMELA, 1992). The lipid oxidation in burgers was determined by measuring 2-thiobarbituric acid reactive substances (TBARS)
values (ROSMINI et al., 1996). Five grams of freeze-dried burger samples
were homogenized with 20 mL distilled water; then the homogenates
were filtered using Whatman filter paper No 1. to one mL of the filtrate
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in a tube 100 µL of 10% butylated hydroxytoluene and 4 mL of 20%
thiobarbituric acid were added. The tubes were kept for 10 min in a
boiling water bath (95-100 °C) and then cooled with running water. The
samples were centrifuged for 25 min at 5500 g and the absorbance of
the supernatant was measured at 532 nm (Biochrom UV-visible spectrophotometer, Cambridge, UK). The results were expressed as mg
malonaldehyde per kg burger using the standard curve of 1,1,3,3tetraethoxypropane (Sigma-Aldrich).

Sensory evaluation of burger formulations
The sensory evaluation of burgers was carried out after manufacture and
during storage. Twenty trained panels (males and females, aged 20-35
years) evaluated the sensory traits. The samples were coded and served
randomly to testers. The samples were recorded on a scale of 1 to 9 (1=
extremely dislike, 9= extremely like). The analysis was carried out in five

sessions at each storage period (0, 3, 6, 9, 12 and 15 days) wherein the
score mean values for each sample and session were calculated; the
scores were recorded as described by WIERBICKI (1985). The burger formulations were examined every three days for their texture, appearance and
odor during storage to determine the shelf life. The taste of fried burger
formulated with different levels of DBOP was evaluated only to select the
best formulation obtained by incorporating DBOP at 3%, 6%, and 9%. To
achieve the procedure taste test, the burger samples were fried in cottonseed oil at 110 oC for two min.

Statistical analysis
Statistics were run using the SAS program (SAS 2000, version 6.12, SAS
Institute Incorporation, NC). The results were conducted to a two-way
analysis of variance. Differences among mean values were significant at
a significance level of p<0.05 using the Tukey test as a post-hoc test.

Changes during storage
.........................................................................................................................

Tab. 3: Changes in total microbiological load (log10cfu/g) of beef burger formulated with different concentrations of
DBOP during cold storage
Microbiological load
Total
bacterial count

Psychrophilic
bacterial count

Enterobacteriaceae

Total mold
and yeast

Storage
(days)
0
3
6
9
12
15
18
21
24
0
3
6
9
12
15
18
21
24
0
3
6
9
12
15
18
21
24
0
3
6
9
12
15
18
21
24

Control

DBOP (%)
6
3.87Ca±0.41
4.32Cb±0.19
4.64Cc±0.32
5.92Cd±0.53
7.31Ce±0.26R

4.65Aa±0.12
5.22Ab±0.23
5.95Ac±0.14
7.11Ad±0.21 R

3
4.34Ba±0.43
5.49Bb±0.61
6.14Bc±0.23
7.54Bd± 0.19R

9
3.36Da±0.15
3.85Db±0.21
4.98Dc±0.06
5.41Dd±0.42
6.69De±0.51
7.17Df± 0.19R

3.31Aa±0.09
4.43Ab±0.12
5.62Ac±0.23
6.23 ±0.13R

4.12Ba±0.06
5.39Bb±0.14
6.12Bc±0.21
6.87Bd±0.31R

3.85Ca±0.17
4.12Cb±0.34
4.45Cc±0.18
4.85Cd±0.27
5.19Ce±0.14R

3.59Da±0.13
3.82Db±0.06
4.97Dc±0.16
5.48Dd±0.09
6.78De±0.17
7.13Df±0.13R

2.39Aa±0.04
2.52Ab±0.8
2.65Ac±0.14
2.82Ad±0.43R

2.12Ba±0.15
2.36Bb±0.24
2.58Bc±0.13
2.79Bd±0.16R

1.56Ca±0.16
1.75Cb±0.12
1.82Cc±0.16
1.96Cd±0.21
2.35Ce±0.05R

1.15Da±0.09
1.42Db±0.14
1.54Dc±0.12
1.62Dd±0.25
1.73De±0.41
1.85Df±0.24R

2.72Aa±0.65
2.86Ab±0.47
2.97Ac±0.53
3.64Ad±0.35R

2.39Ba±0.17
2.52Bb±0.19
2.64Bc±0.02
3.58Bd±0.06R

1.94Ca±0.21
2.32Cb±0.35
2.79Cc±0.09
3.45Cd±0.53
3.86Ce±0.27R

1.83Da±0.18
1.93Db±0.05
2.49Dc±0.14
2.87Dd±0.35
3.62De±0.05
4.23Df±0.17R

γ-irradiation
(5 kGy)
2.27Ea±0.11
2.76Ea±0.09
3.35Eb±0.12
3.97Eb±0.08
4.68Ec±0.05
5.49Ed±0.11
6.17Ee±0.13
6.89Ee±0.11
7.45Ef±0.12R
1.45Ea±0.07
1.87Ea±0.06
2.36Eb±0.09
2.78Eb±0.08
3.45Ec±0.08
3.92Ec±0.07
4.68Ed±0.07
5.19Ee±0.09
5.76Ef±0.09R
ND
ND
ND
ND
ND
ND
ND
ND
ND R
<1
<1
<1
<1
<1
<1
<1
<1
<1 R

Capital and small letters were used for comparing between means in the rows and columns, respectively. Means with the same letters are not significantly different (p<0.05). R= Rejected; ND = Not
detected
Source: HASSANIEN
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Results and discussion
Phenolic contents and characteristics of DBOP

Table 2 shows the formulation of beef burger with different concentration
of DBOP. The ingredients of burger were lean meat, fats, cold water, salt,
onion powder, garlic powder, black pepper, white pepper and DBOP. In the

present study, the TPC of DBOP was 4.23 mg GAE per g and the otal
flavonoids were 1.64 mg QE per g. Table 3 presents the levels of individual
phenolics in DBOP as measured by HPLC. Hydroxytyrosol, hydroxytyrosol
glucoside, tyrosol, p-coumaric acid, elenolic acid, oleuropein, and sinapic
acid were the main phenolic compounds in DBOP in this study. Many
factors could affect the phenolics profile of table olives. The TPC of table

Food-borne pathogens
...............................................................................................................................................

Tab. 4: Changes in food-borne pathogens (log10cfu/g) of beef burger formulated with different concentrations of DBOP
during cold storage
Food-borne pathogen
Staphylococcus
aureus

Bacillus
cereus

Enterococcus
faecalis

Escherichia
coli

Salmonella
spp.

Storage
(days)
0
3
6
9
12
15
18
21
24
0
3
6
9
12
15
18
21
24
0
3
6
9
12
15
18
21
24
0
3
6
9
12
15
18
21
24
0
3
6
9
12
15
18
21
24

Control
1.65Aa±0.12
1.71Ab±0.32
1.85Ac±0.18
1.92Ad±0.29R

DBOP (%)
3
6
1.46Ba±0.24
1.32Ca±0.15
1.52Bb±0.56
1.49Cb±0.31
1.63Bc±0.19
1.56Cc±0.17
1.85Bd± 0.09R
1.72Cd±0.43
1.95Ce±0.24R

2.32Aa±0.47
2.64Ab±0.35
2.87Ac±0.38
3.35Ad±0.54R

1.96Ba±0.26
2.37Bb±0.18
2.75Bc±0.52
3.18Bd±0.17R

1.68Ca±0.65
1.85Cb±0.51
1.97Cc±0.26
2.42Cd±0.05
2.68Ce±0.41R

1.49Da±0.34
1.76Db±0.14
1.95Dc±0.63
2.46Dd±0.18
2.59De±0.69
2.78 ±0.71R

2.82Aa±0.36
2.96Ab±0.17
3.27Ac±0.18
3.89Ad±0.13R

2.49Ba±0.16
2.56Bb±0.27
2.78Bc±0.26
3.11Bd±0.08R

2.25Ca±0.14
2.29Cb±0.23
2.72Cc±0.16
2.93Cd±0.19
3.52Ce±0.04R

1.62Da±0.06
2.24Db±0.12
2.57Dc±0.32
2.89Dd±0.15
3.25De±0.24
3.94 ±0.05R

2.42Aa±0.19
2.53Ab±0.15
2.64Ac±0.03
2.84Ad±0.05R

1.95Ba±0.8
2.13Bb±0.17
2.32Bc±0.21
2.49Bd±0.42R

1.39Ca±0.06
1.48Cb±0.17
1.62Cc±0.28
1.83Cd±0.14
2.26Ce±0.21R

1.16Da±0.34
1.24Db±0.15
1.47Dc±0.06
1.56Dd±0.14
1.89De±0.30
2.35 ±0.09R

ND
ND
ND
ND R

ND
ND
ND
ND R

ND
ND
ND
ND
ND R

ND
ND
ND
ND
ND
ND R

9
1.14Da±0.15
1.25Db±0.27
1.37Dc±0.49
1.57Dd±0.16
1.68De±0.21
1.78Df± 0.07R

γ-irradiation
(5 kGy)
ND
ND
ND
ND
ND
ND
ND
ND
ND R
ND
ND
ND
ND
ND
ND
ND
ND
ND R
<2
<2
<2
<2
<2
<2
<2
<2
<2 R
ND
ND
ND
ND
ND
ND
ND
ND R
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND R

Capital and small letters were used for comparing between means in the rows and columns, respectively. Means with the same letters are not significantly different (p<0.05). R= Rejected; ND = Not
detected
Source: HASSANIEN
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olive is related to agronomic conditions, cultivar, fruit ripening level as
well as the processing technique (YASEMIN et al., 2013). There are differences in the phenolics profile among the green and black stages and
table olives that attributed to biochemical and enzymatic reactions of
phenolics during maturation and processing (BIANCHI, 2003). ZIOGAS et al.
(2010) mentioned that the content of phenolics in olives cv. Amfissis
and cv. Chondrolia increased at the black stage. BOUAZIZET al. (2004) also
highlighted an increase in TPC of olives cv. Chemlali at the end of maturation stage. Oleuropein is the main compound which affects the bitterness of green olives, wherein the oleuropein content of green olive
is high, although in some varieties the oleuropein levels might dropdown to zero at the black stage (DAMAK et al., 2008; YASEMIN et al., 2013).
In our study, the oleuropein content in DBOP accounted for 2.43 mg per
100 g. ZOIDOU et al. (2010) noted that the oleuropein levels were low (45
and 60 µg per fruit, respectively) in two Greek olives and very high
(1.2 mg per fruit) in one natural black olive, while oleuropein was not

measured in some commercial olives (green olives in brine, natural
black olives in dry salt, olives cv. Kalamata, Spanish style green olives,
and Greek-style olives). Those differences have attributed the cultivars
and the type of processes applied (YASEMIN et al., 2013).
Studies mentioned a decrease in the oleuropein level with the maturation of the olives and an increase of its derivatives (BOUAZIZ, 2004;
YASEMIN et al., 2013). Hydroxytyrosol is one of the main oleuropein degradation products. The oleuropein level was found to be low, while the
hydroxytyrosol level was high (15.4 mg per 100 g), suggesting the
breakdown of oleuropein to hydroxytyrosol under hydrolytic conditions
of fermentation. The enzymatic and biochemical reactions resulted in
a reduction of the oleuropein level and the increase of the hydroxytyrosol content. The present results regarding hydroxytyrosol content
agree with cv. Thrubes Crete (2 mg per 100 g), while cv. Tsakistes
(114 mg per 100 g) had a higher concentration of hydroxytyrosol (BOSKOU
et al., 2006).

Chemical quality index
.......................................................................................................................

Tab. 5: Changes in the chemical quality index of beef burger formulated with different concentrations of DBOP during
cold storage
Chemical quality index
TVBN
(mg N/100g
on wet matter)

TBARS
(mg malonaldehyde/kg)

Storage
(days)
0
3
6
9
12
15
18
21
24
0
3
6
9
12
15
18
21
24

Control
9.25Aa±0.12
16.14Ab±0.12
23.49Ac±0.15
27.67Ad±0.15R

3
9.19Aa±0.13
15.67Bb±0.13
21.44Bc±0.15
26.17Bd±0.18R

0.31Aa±0.03
0.52Ab±0.02
0.89Ac±0.02
1.25Ad±0.04 R

0.24Ba±0.02
0.47Bb±0.03
0.75Bc±0.04
1.13Bd±0.04R

DBOP (%)
6
9.15Aa±0.11
15.08Bb±0.13
19.55Cc±0.13
24.65Cd±0.14
27.19Ce±0.16R

0.21Ca±0.02
0.39Cb±0.02
0.65Cc±0.04
0.86Cd±0.04
1.19Ce±0.04 R

9
9.03Aa±0.08
14.85Cb±0.11
17.74Dc±0.14
20.15Dd±0.13
23.54e±0.15
27.13Df±0.24R

0.15Da±0.01
0.27Db±0.01
0.45Dc±0.03
0.78 Dd±0.03
0.92De±0.05
1.36Df±0.05 R

γ-irradiation
(5 kGy)
11.54Ba±0.12
12.95Db±0.14
13.45Ec±0.13
14.58Ed±0.15
15.87Ee±0.14
17.36Ef±0.16
20.74Eg±0.13
25.92Eh±0.15
29.58Ei±0.19R
0.46Ea±0.04
0.52Eb±0.04
0.59Eb±0.06
0.68Ec±0.06
0.72Ed±0.05
0.78Ed±0.05
0.85Ee±0.06
0.93Ef±0.07
1.42Eg±0.07 R

Capital and small letters were used for comparing between means in the rows and columns, respectively. Means with the same letters are not significantly different (p<0.05). R= Rejected; ND = Not
detected
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Fried beef burger
Tab. 6: Changes in sensory attributes for appearance, odor, texture and taste of fried beef burger formulated with
different concentrations of DBOP at zero time
Sensory
attributes
Appearance
Odor
Texture
Taste

Storage
(days)
0
0
0
0

Control
9.6Aa±0.07
9.6Aa±0.02
9.3Aa±0.64
9.7Aa±0.12

3
9.4Ba±0.28
9.4Ba±0.26
9.4Ba±0.86
9.5Ba±0.28

DBOP (%)
6
9.7Ca±0.19
9.3Ca±0.05
9.2Ca±0.21
9.4Ca±0.85

9
9.5Da±0.12
9.3Da±0.34
9.2Ca±0.14
9.3Da±0.34

γ-irradiation
(5 kGy)
9.4Ea±0.15
9.3Ea±0.12
9.2Ea±0.16
9.5 ±0.16

Capital and small letters were used for comparing between means in the columns and rows, respectively. Means with the same letters are not significantly different (p<0.05). R= Rejected
Source: HASSANIEN
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Tyrosol is a phenolic alcohol found in lower amounts in olives than hydroxytyrosol. In the DBOP tyrosol accounted for 7.25 mg per 100 g. In the present
study, verbascoside accounted for 1.07 mg per 100 g. The increase of verbascosides in the developed fruits is linked with a reduction in the oleuropein level in the mature fruits. During maturation, oleuropein degradation
may contribute to the increase in verbascoside (BIANCHI, 2004). It was also
noted that hydroxytyrosol could be converted into verbascoside (JEMAI et
al., 2009).
The relationships between the antioxidant capacity and phenolics in
olives were investigated. A significant correlation (r= 0.86) was reported
between the TPC and the antioxidant potential, whereas a positive correlation (r= 0.43) between the antioxidant capacity and oleuropein was
reported (YASEMIN et al., 2013).

differences in TPC, which were influenced by the DBOP levels. The bacterial
growth in the beef burgers was reduced with the increase in the DBOP
amount. This might be because that DBOP contains high amounts of antimicrobial agents such as oleuropein and hydroxytyrosol, p-coumaric
acid, vanillic acid, and 4-hydroxybenzoic acid (OBIED et al., 2005). Our results suggested that addition of DBOP in burgers could extend the product
shelf life up to 15 days under cold storage conditions.
The inhibitory impact of plant extracts on microbial growth in meat products was reported. MARIEM et al. (2014) mentioned that Nitraria retusa fruit
extract could delay the microorganism’s growth in beef patties during cold
storage. Moringa seeds and leaves powders retarded the microbial growth
in herbal chicken sausage (JAYAWARDANA et al., 2015) stored for five weeks at
4 °C and in beef burgers stored for 21 days at 4 °C (AL-JUHAIMI et al., 2016).

Microbiological traits of beef burgers
formulated with DBOP during storage

Oxidative stability characteristics
of DBOP-formulated burger during storage

The total microbial load and the levels of food-borne pathogens in burgers
varied significant (p≤0.05) among the treatments and during different
storage times (Tab. 4 and 5). The total count of burgers increased with the
progress of storage, but that of DBOP-formulated burgers exhibited the
least increase. All DBOP-formulated burgers exhibited a significant
(p≤0.05) lower total plate than untreated burger samples indicating that
DBOP possessed a significant antimicrobial trait.
The differences in the bacterial growth between the control burger and
DBOP-formulated burger samples during the storage might be due to the

Table 6 shows the TVBN and TBARS of burgers formulated with DBOP during
storage. The lipid oxidation in terms of TVBN and TBARS in DBOP-formulated
burger showed a decrease compared to control burgers (Tab. 6). Increasing
the content of DBOP in burgers gradually reduced the TVBN and TBARS levels
while minimum values scored at 9% DBOP. In comparison with the control
sample, the treatment of burgers with DBOP resulted in a slight increase in
the TVBN level during storage for 15 days (Tab. 6). This high increase in the
TVBN levels in the control samples might be due to enzymes proteolytic
activity that results in protein degradation and induction of volatile

Alterations
.................................................................................................

Tab. 7: Changes in sensory attributes for appearance, odor and texture of beef burger formulated with different
concentrations of DBOP during cold storage
Sensory attributes
Appearance

Odor

Texture

Storage
(days)
0
3
6
9
12
15
18
21
24
0
3
6
9
12
15
18
21
24
0
3
6
9
12
15
18
21
24

Control

DBOP (%)
6
9.4Ab±0.13
9.4Cb±0.12
9.1Cc±0.23
8.5Dd±0.29
4.1Ed±0.18R

9.1Aa±0.18
9.5Aa±0.11
8.3Bb±0.05
3.5Cc±0.17R

3
9.1Aa±0.18
9.4Ba±0.37
8.2Bb±0.15
3.4Cc±0.15R

9
9.2Ac±0.59
9.3Db±0.29
9.1Db±0.24
8.7Dc±0.26
8.4Dd±0.25
4.3Ed±0.13R

9.5Aa±0.42
9.5Aa±0.05
8.1Ab±0.84
34Ac±0.43R

9.5Aa±0.96
9.4Ba±0.24
8.3Bb±0.93
3.5Bc±0.57 R

9.4Ab±0.65
9.3Ca±0.22
9.3Ca±0.98
8.2Cb±0.37
3.9Cc±0.67 R

9.3Ab±0.74
9.1Db±0.03
9.2Db±0.13
9.2Db±0.41
9.2Db±0.39
4.7Dc±0.11 R

9.3Aa±0.64
9.3Aa±0.46
8.1Bb±0.69
3.2Cc±0.16 R

9.3Aa±0.86
9.3Aa±0.79
8.4Bb±0.19
3.5Cc±0.26 R

9.2Ab±0.21
9.2Aa±0.13
9.1Aa±0.23
8.7Bb±0.91
4.5Dc±0.01 R

9.2Ab±0.74
9.2Aa±0.63
9.2Aa±0.78
8.7Ba±0.16
8.3Bb±0.91
3.9Cc±0.35 R

γ-irradiation
(5 kGy)
9.4Ea±0.15
9.3Ea±0.13
9.3Ea±0.17
9.3Da±0.18
9.3Ea±0.19
9.1Ea±0.17
8.7Eb±0.15
8.5Fb±0.18
4.7Gc±0.17R
9.3Ea±0.12
9.3Ea±0.15
9.3Ea±0.13
9.3Ea±0.12
9.1Ea±0.15
9.1Ea±0.12
9.1Ea±0.13
8.7Fb±0.14
3.9Gc±0.14
9.2Ea±0.16
9.2Ea±0.19
9.2Ea±0.19
9.2Ea±0.17
9.2Ea±0.15
8.9Fb±0.15
8.7Fb±0.13
8.8Fb±0.13
4.2Gd±0.15

Capital and small letters were used for comparing between means in the columns and rows, respectively. Means with the same letters are not significantly different (p<0.05). R= Rejected
Source: HASSANIEN
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compounds. The activity of proteolytic enzymes might be hindered by the
antioxidant traits of phenolic compounds in DBOP.
The TBARS values of DBOP-formulated burger and control burgers
increased during storage, which indicates aldehydes formation. However, TBARS levels in all DBOP-formulated burgers were lower (p≤0.05)
than that for control exhibiting that DBOP could increase the antioxidant traits of DBOP-formulated burgers. Therefore, DBOP addition to
meat products might inhibit lipids oxidation and extend the product
shelf life. The antioxidant potential is generally resulted from phenolic
compounds due to their redox traits, through which it breaks free
radical chains of oxidation by hydrogen donation from the phenolic
groups (SHERWIN, 1998).
The results of this investigation agree with those reported by ALJUHAIMI et al. (2016) and JAYAWARDANA et al. (2015), who studied the impact
of moringa powder in controlling lipid oxidation in some meat products.
MURPHY et al. (1998) studied the influence of rosemary oleoresin combined with BHA/BHT and sodium tripolyphosphate on the stability of
roast beef containing salt (0.75%, w/w) during frozen storage. Sodium
tripolyphosphate showed the highest antioxidative impact, whereas
the limited impact of rosemary was due to the inability of inhibiting the
salt pro-oxidant activity. ST. ANGELO et al. (1990) reported that the antioxidant impact of α-tocopherol was lower than that of rosemary extract in
beef patties stored at 20 °C. HAYES et al. (2010) reported that beef burgers supplemented with olive leaf extract (100 and 200 µg per g muscle)
exhibited lower levels of lipid peroxidation as compared to control
under atmosphere packaging. Rosemary added at a level of 0.10% in
frozen pork patties inhibited lipid peroxidation as measured by TBARS
levels (MCCARTHY et al., 2001). Addition of α-tocopherol acetate (10 ppm)
in ground chevon meat resulted in an inhibition of TBARS compared to
control after nine days of cold storage (VERMA and SAHOO, 2000).

Sensory attributes of DBOP-formulated burger
during storage and after frying
The sensory panel results in fried burgers as well as stored DBOPformulated and control burgers stored for 15 days at 4 °C are shown in
Tables 7 and 8. The incorporation of DBOP in burgers at a content up
to 9% did not show effects on the sensory parameters (appearance,
odor, taste, and texture) of DBOP-formulated burgers. During the
storage period, all sensory properties of control burgers were reduced, while DBOP-formulated burgers revealed excellent stability.
KUMAR and SHARMA (2004) noted a decrease in sensory traits during the
storage of low-fat pork patties supplemented with carrageenan. The
stability of sensory traits of DBOP-incorporated burgers may be due to
the protective effect of DBOP phenolics against deterioration, as
phenolics possess high antioxidant and antimicrobial properties.
MUTHUKUMAR et al. (2014) reported no changes in the sensory parameters of pork patties upon the supplementation with the extract of
moringa leaves. AL-JUHAIMI et al. (2016) mentioned that the sensory
parameters of beef patties were decreased with the increase in
moringa seed flour. The results of this study revealed that the incorporation of DBOP in burgers could maintain the sensory properties
and extend the shelf life of the DBOP-formulated burgers.

Conclusion
Results of this study revealed the positive impacts of enrichment with
DBOP, on the physico-chemical, microbiological and sensory evaluation of
beef burgers during cold storage for 24 days. Best results were measured
at the 9% level of DBOP and this concentration could be commercially
applied to improve the preservation of burgers. It could be said that the
effects of DBOP could be used as a natural antimicrobial agent to prolong
the shelf life of beef burger for 12 days. In addition, γ-irradiation at 5 kGy
extended the beef burger shelf life to 22 days. This study revealed that
DBOP is a good source of phenolics, and it provides high antibacterial and
antioxidant properties to beef burgers during storage. DBOP supplementation retarded the lipid oxidation and inhibited the bacterial growth in burgers. Moreover, DBOP improved the chemical traits and storage stability
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without changing the sensory parameters of burgers. Thus, the application
of DBOP in beef burger processing to prolong the product shelf life may
satisfy the consumer's demands for healthy food ingredients. Further
research could investigate the application and the effects of DBOP in other
meat products.
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Efficacy of pine nut paste as
functional ingredients in mutton nuggets
By R.R.Kumar, B.D.Sharma, S.K.Mendiratta, O.P. Malav, Kumbhar Vishal Hanamant and Dhananjay Kumar

With the aim to substitute added fat by 50, 75 and 100% (wt/wt), three
levels of pine nut paste viz 8, 12 and 16% (wt/wt) were explored to determine the optimum level of their incorporation. The lipid profile, calorific
value, dietary fiber, antioxidant assay and texture profile of the product
prepared by using pine nut paste at its optimized level were analyzed and
compared. Mutton nuggets prepared by incorporation of pine nut at the
optimal level of 8%, had significantly less (p<0.05) cholesterol and free fatty
acids to the extent of 17.7 and 16.2%, respectively. The total phenolics,
DPPH radical scavenging, reducing power and dietary fiber content was
higher by 19.62, 41.42, 15.38 and 6.25%, respectively, for the developed
product whereas textural profile values were almost similar to control. Thus,
it was concluded pine nuts could be well incorporated to develop superior
products with enhanced functions.

M

eat has retained a special place in diet throughout the evolution of humankind. It is usually categorized as a protein food group in dietary food
guides because of the abundance of proteins with high biological value. However, due to the fat content, saturated fatty acids and cholesterol consumers
no more consider it as the healthiest choice in diet. Consumption of processed
meat has been linked to a higher intake of total fat, saturated fat, total calories, and a higher risk of chronic diseases such as coronary heart disease and
diabetes mellitus (MICHA et al., 2010). WANG and BEYDOUN (2009) have reported a
consistent positive association between meat consumption and adiposity
measures such as BMI, waist circumference, obesity and central obesity
among US adults. Higher intake of processed meat were significantly associated with modest increased risk of cancer and CVD mortality (O’ SULLIVAN et al.,
2013). The presence of higher intramuscular fat (4%), cholesterol (0.066%) and
saturated fatty acids (1.46%) in lean from sheep carcasses as compared to
other meat in the same category attracts more objections for mutton products.
The P/S quotient, the ratio of polyunsaturated fatty acids to saturated fatty
acids is also generally unfavorable, as the saturated fatty acids prevail over
the polyunsaturated FA.
Emphasis continued to be given on reformulation strategies for healthy meat
products by addressing its lipid fraction both quantitatively and qualitatively
(JIMÉNEZ-COLMENERO, 2001). Comminuted, emulsion based meat products are ideally
suited for reformulation strategies, using various non-meat ingredients to promote the presence of a wide variety of bioactive or functional compounds. GRASSO
et al., (2014) suggested that many of the negative connotations associated with
processed meat products could be overcome by reducing the unhealthy constituents (such as saturated fats, salt and nitrates) while simultaneously introducing bioactive ingredients with health-promoting efficacy. Enrichment of meat
products with plant based bioactive elements is an emerging concept in designing and development of healthier meat products. Nuts are full of bioactive compounds, present in form of phytochemicals. It appears promising to utilize their
functionality for the development of healthy meat products which are invariably
alleged for health intricacies based by their higher SFA, cholesterol, low dietary
fibers and oxidation prone status.
Pine nuts are the edible seeds of pines (Pinus gerardiana ) popularly called as
Chilgonga in India. They are rich in calories, vit B such as thiamin, riboflavin,
niacin, pantothenic acid, vitamin B-6 (pyridoxine) and folates, vit E, antioxidants, minerals like manganese, potassium, calcium, iron, magnesium, zinc as
well as selenium and packed with numerous health-promoting phyto-chemicals (LUTZ et al., 2017). As per VENKATACHALAM and SATHE (2006), the protein in pine
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nut contains a high amount of lysine and arginine, which is related to many
types of bioactivities, including antioxidant, vasodilatation and antiplatelet
effects (WELLS et al. 2005). They are especially rich in mono- and poly-unsaturated fatty acids, such as linoleic and oleic acids (18:1 undifferentiated fat)
(VANHANEN et al., 2017) that helps to lower LDL or "bad cholesterol" and increase
HDL or "good cholesterol" in the blood. Pine or cedar nuts contain essential
fatty acid (ω-6 fat) pinolenic acid (XIE et al., 2016), which causes the triggering
of hunger suppressant enzymes cholecystokinin and glucagon-like peptide-1
(GLP-1) in the gut. In addition, pinolenic acid has LDL-lowering properties by
enhancing hepatic LDL uptake. Accordingly, the present study was envisaged
with the objective to optimize the level of incorporation of functionally rich pine
nut paste in emulsion based mutton nuggets and the assessment of its functional efficacy in the developed meat product.

Materials and methods
Over 6 years old culled sheep were slaughtered in the experimental abattoir
and the hind limb of the carcasses were deboned manually at post rigor . The
meat pieces were made free from visible fascia and connective tissues. The
separated fat and meat chunks were packaged in polyethylene bags separately, and were stored at –18±1 °C until use. Other ingredients for preparation
of mutton nuggets viz: refined wheat flour, condiments, spices, pine nuts
pastes, sugar, salts (sodium chloride and sodium nitrates) etc were procured
from local markets. The items purchased were of high quality and devoid of any
seasonal compositional variation. To prepare the spice mix, after removal of
extraneous materials, the spice ingredients viz: cumin 15%, coriander 20%,
aniseed 10%, black pepper 7%, caraway 10%, capsicum12%, cardamom 5%,
dried ginger 5%, cinnamon 5%, clove 2%, bay leaves 3%, nutmeg 3% and mace
3% were oven dried at 60 °C overnight and were ground mechanically to powder form. For the condiment mix, small pieces of peeled onion and garlic were
homogenized in a kitchen mixer in the ratio of 3:1 to obtain a fine paste. Kennel
of pine nut obtained after the removal of the crispy coat were ground in a
kitchen mixer to a paste. The chemicals used for analysis were of research
grade with high purity and were obtained from standard firms (Qualigen, Carlsbad, CA, USA; Hi-Media, France; Sdefine, India; Sigma-Aldrich, USA; etc.).

Formulation and preparation of mutton nuggets
Pre standardized pine nut paste with an approximate fat content of 62.5% was
used in the experiments. The nut paste was incorporated at the level of 8, 12
and 16% in control formulation (Tab. 1) by substituting the conventionally
added animal fat by 50%, 75% and 100%. The extra fat constituent of nut paste
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replaced the lean meat also in control formulation by 3, 4.5 and 6%, respectively.
For the preparation of mutton nuggets, meat was partially thawed overnight
in refrigerator, cut into small cubes and double minced by a meat mincer
(Seydelman, Model D 114, Germany) using an 8 mm followed by a 6 mm plate. A
bowl chopper (Seydelmann K20, Ras, Germany) was used for the preparation of
about 10 kg of meat batter at a time. Accordingly, the minced mutton along
with, salt, sodium tripolyphosphate and sodium nitrite were chopped initially
for about 2 to 3 min. followed by the addition of ice flakes and chopping for
another 2 min. After ensuring the absence of visible muscle fibers and transformation to a slurry stage, animal fat was slowly incorporated and chopping
continued until its complete dispersion in the batter. Refined wheat flour,
condiment paste, dry spice mix, and pine nut paste were added subsequently
and chopped till uniform dispersion of all the ingredients and the desired
consistency of the mixture was achieved. A temperature below 21 °C was also
ensured throughout the chopping process by using suitably chilled ingredients
and ice flakes. Stainless steel boxes of 18 cm x 11 cm x 4 cm were filled with
the weighed quantity of meat batter, covered with lid, tied with thread and
then steam cooked in cylindrical vessels for 35 min. without pressure. The core
temperatures of the cooked blocks were recorded by using a probe thermometer, which should reach to 72 °C. The cooked mutton meat blocks after cooling
were sliced and cut into pieces (6 cm x 1.5 cm x 1.5 cm) to get nuggets.

with slow stirring. Using coarse tarred gooch-filtering crucible containing glass
wool the suspension was filtered and the filtrate was saved. The residue was
subsequently washed with water, alcohol and acetone and dried at 70 °C in
vacuo , overnight. This dried residue constituted Insoluble Dietary Fiber (IDF).
The Soluble Dietary Fiber (SDF) was recovered from the saved filtrate by acidifying it with few drops of concentrated HCl and bringing pH to 2 to 3. After addition of four volumes of ethanol and incubation for one hour, the precipitate
was filtered out through tarred, coarse gooch crucible containing glass wool.
The precipitate was washed with 75% ethanol, absolute ethanol and acetone
followed by drying at 70 °C in a vacuo oven overnight. The residue was weighed
to measure the SDF content. The TDF was calculated by adding IDF and SDF
contents.
Calorific value: A Gallenkamp and Ballistic Bomb Calorimeter was used for
measuring the gross energy of samples as per HAQUE and MURALI L AL, 1999.
Meat nuggets sample (1 to 2 pieces) were weighed along with a preweighed steel crucible. In the base of the bomb calorimeter, the crucible
was placed on the support pillar. Using cotton thread, the firing wire and
the sample were connected and the bomb was fired under an oxygen
pressure of 25 atm. The deflection on the galvanometer was recorded by
the initial and final temperature readings and compared with 1 g standard
Benzoic acid of a known calorific value (26.42 kJ/g). The calorific value of
the sample was calculated and expressed as kJ/g.

Analytical methods

Antioxidant capacity

The developed products were subjected to an evaluation of the physicochemical characteristics viz: pH, emulsion stability, cooking yield, moisture,
protein, crude fat and ash content, shear force value and a detailed sensory
analysis. Based on the sensory scores the optimal level of incorporation of
pine nut paste was adjudged and the product with the optimum level of pine
nut paste was further evaluated for a detailed product profile.
The pH of the raw emulsions as well as of the products were recorded by
immersing a combination electrode of digital pH meter (Thermo Orion, Model
420A+, Waltham, MA, USA) in suspensions prepared by homogenizing 10 g of
sample with 50 mL distilled water for 60 s in a homogenizer (Model: Miccra D8-Si, Art Moderne Labortechnik, 79379 Mullheim, Germany).
The emulsion stability was determined as per the method of TOWNSEND et al.,
(1968) with some modifications. About 25 g each of emulsion was placed in
LDPE bags and heated at 80 °C in a thermostatically controlled water bath for
20 min. After cooling and draining the exudates, the cooked emulsion mass
was weighed and the yield was expressed as emulsion stability in percentage.
The percent cooking yield was calculated by expressing the difference in
weight of raw and cooked mutton nuggets block per 100 units weight. Using a
hot air oven, Kjeldahl assembly, Soxhlet extraction apparatus and Muffle furnace, respectively, the moisture, protein, fat and ash content of mutton
nuggets were determined as per AOAC (2000). The moisture:protein ratio was a
derived value and calculated by simply dividing the moisture content by the
protein content. The carbohydrate percentage was also a derived value and
was calculated by subtracting the sum of moisture, protein, fat and ash from
100. A Warner-Bratzler shear press (81031307 GR Elec. Manufacturing Co. Manhattam, KS, USA) was used for the measurement of the shear force value of the
product following the procedure described by BERRY and STIFFLER (1981). One cm
square block of the mutton nuggets were put on the blade and the force
required for its shearing was recorded by the deflection of the needle multiplied by 0.05 to express it as kg/cm2. For recording of the shear force, the
values from each ten experimental replicate samples were taken and averaged.
Total dietary fiber: The enzymatic method given by FURDA (1981) with slight
modification was used for determination of the Total Dietary Fiber (TDF). The
product obtained after the soxhlet extraction of fat was dispersed in 200 ml of
0.005 N HCl. The mixture was boiled for 20 min. followed by cooling to 60 °C.
Disodium EDTA (0.3 g) was added to the suspension and its pH was adjusted to
6.0 to 6.3 using 0.005 N NaOH.
Phosphate buffer (12 ml, pH 6.0 to 6.5) was added and the interaction was
continued for 40 min. at 60 °C. The solution was cooled to 20 to 30 °C, followed
by re-adjustment of the pH to 6.0 to 6.5 for an optimum of amylase and protease activity. Ten mg of bacterial-amylase and 10 mg of bacterial protease
were added and the suspension was incubated over night on a magnetic stirrer

Extract preparation: Five grams samples of the mutton nuggets were homogenized with 25 ml of aqueous ice-cold 70% acetone for 60 s using a Ultra Turrax
T25 tissue homogenizer (Janke and Kenkel Ika Labortechnik, Germany). The
mixture was covered with aluminum foil and kept overnight for extraction at
refrigeration temperature of 4±1 °C.
Total phenolics: The Folin-Ciocalteu colorimetric method as described by
MAKKAR (2000) was used to quantify the total phenolic content in the mutton
nuggets. Briefly, suitable aliquots of the extracts were taken in test tubes
and the volume was made up to 0.5 ml with distilled water. Then 0.25 ml
Folin-Ciocalteu reagent (1 N) was added followed by a neutralization of the
reaction with 1.25 ml sodium carbonate solution (20%). The tubes were
vortexed and the absorbance of the resulting blue color was measured using
a Beckman DU-640 UV/Vis spectrophotometer at 760 nm against blank after
incubation for 40 min at room temperature. A calibration curve was drawn

Mutton nuggets
.................................................................

Tab. 1: Formulation incorporated with pine nut paste as
partial replacer for animal fat and lean
Ingredients (%)

Control

Lean meat
Nut paste
Ice flakes
Sodium chloride
Sodium nitrite
(ppm)
STPP
Animal fat
Refined wheat
flour
Condiment mix
Spice mix
Sugar

70
0
10
1.7
150

Pine nut paste (Fat around 62.5%)
T1
T2
T3
67
65.5
64
8
12
16
10
10
10
1.7
1.7
1.7
150
150
150

0.3
10
3.0

0.3
5
3.0

0.3
2.5
3.0

0.3
0
3.0

3.2
1.5
0.3

3.2
1.5
0.3

3.2
1.5
0.3

3.2
1.5
0.3

Substitution of animal fat at the level of 50%, 75% and 100% in T1, T2 and T3 ,respectively,
on the inherent fat% in standardized pine nut paste; the extra lipid content of pine nut
paste was adjusted by replacing lean on constant weight basis
Source: KUMAR

FLEISCHWIRTSCHAFT international 2_2019

116

Fleischwirtschaft international 2_2019

Research & Development

Efficacy of pine nut paste as functional ingredients in mutton nuggets

and the equation was calculated in the Microsoft Excel 2007 spreadsheet.
The linear correlation between the standard concentration (tannic acid
mg/ml) and the absorbance was expressed with the equation

y = f(x) and r² value
where y= absorbance, x= standard concentration (µg/ml) and r2= correlation
coefficient. From the standard calibration curve equation y= f(x), the quantification of phenolics was done and expressed as mg tannic acid equivalents per g of sample.
Reducing power assay: The appropriate amount of aliquot of mutton nuggets
containing 50 to 100 µg phenolics was taken. An equal amount of acetone
(70%) was added and mixed followed by the addition of 2.5 ml phosphate
buffer (200 mM, pH 6.6) and 2.5 ml potassium ferricyanide (1% w/v). The mixture
was incubated at 50 °C in a water bath for 20 min. and then cooled. Then 2.5 ml
of 10% trichloro acetic acid was added and the mixture was centrifuged at
5000 rpm for 10 min. in a Remi research centrifuge. The supernatant was pipetted out and 2.5 ml of it was mixed with an equal volume of distilled water. Then
0.5 ml of freshly prepared ferric chloride (0.1% w/v) solution was added to it
and vortexed. The absorbance was measured using a Beckman DU-640 UV/Vis
spectrophotometer at 700 nm. Distilled water without any extracts but with
0.1%, ferric chloride was taken as blank.
2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity: The varying
volume of the extract of mutton nuggets (50 and 100 µL equivalent to 50 and
100 ppm) were taken in different test tubes. By adding MeOH the volume was
adjusted to 100 µL. Then 5 ml of a 0.1 mM methanolic solution of DPPH was
added to these tubes and shaken vigorously. The tubes were kept for 20 min.
at room temperature. A control was also prepared without any extract but it
contained MeOH for the baseline correction. The changes in the absorbance of
the samples were measured at 517 nm using a Beckman DU-640 UV-VIS spectrophotometer. The radical scavenging activity was expressed as the inhibition
percentage and was calculated using the following formula:

% radical scavenging activity =

(control OD - sample OD) x 100
control OD

Lipid profile
Preparation of the lipid extract: For the preparation of a lipid extract from the
mutton nuggets samples, the method described by FOLCH et al., (1957) was

followed. A mixture comprising of chloroform and methanol (2:1 v/v) was used
as solvent. In the first step 20 ml of the solvent was added to finely ground 5 g
of mutton nuggets samples and the content was allowed to stand at room
temperature with occasional stirring for 6 to 8 h. Using Whatman No. 1 filter
paper the mixture was filtered and the residue was re-extracted with another
10 volumes of the solvent mixture and filtered after 2 h of standing. The extracted filtrates were evaporated to dryness in vacuo at 55 to 60 °C in a rotary
evaporator. Proteolipids of the dry lipid residue were broken by repeating the
process of dissolving in chloroform, methanol and water (64:32:4 v/v/v) followed by drying by evaporation at 55 °C in vacuo and finally dissolved and
filtered quantitatively into a separatory funnel with 100 mL of chloroform and
methanol (2:1 v/v). Non-lipid impurities were removed by using a 0.9% sodium
chloride solution (vigorously shaken 20ml saline) of 1/5 of the volume of the
extract, followed by sedimentation and skimming out the lipid dissolved chloroform top layer. The process was repeated thrice and then the skimmed lipid
dissolved chloroform layer was re-evaporated for drying in vacuo at 55 to 60 °C.
The volume of the dried lipid extract was made to 5 ml with chloroform and
preserved at –18 °C after the addition of 0.5% BHT.
Total lipids: For the estimation of the total lipids the gravimetric method described by BLIGH and DYER (1959) was used. One ml of preserved lipid extract was
oven dried at 60 °C until constant weight. Total lipid was expressed as mg/g of
nuggets sample.
Phospholipids: A modified method of MARINETTI (1962) was followed for the
estimation of phospholipids. A standard potassium dihydrogen phosphate
solution having the concentration of 0.08 mg/ml was prepared by dissolving
0.351 g potassium dihydrogen phosphate in 10 ml 10 N H2SO4 and made to the
volume of 1 l. Then 25 µL of lipid extract was digested by heating at 60 to 65 °C
after addition of the standard phosphate solution (25, 50, 75 and 100 µl) and
1 ml of 60% perchloric acid. The doneness of digestion was considered when
the color changed gradually from black to brick and lastly colorless. After the
completion of the digestion 7 ml of distilled water, 0.5 ml of 2.5% ammonium
molybdate and 0.2 ml of ANS reagent (the ANS reagent was prepared by dissolving 0.5 g aminonaphthal-sulphonic acid in 200 ml of 15% anhydrous
sodium sulphite) were added and kept in a boiling water bath. The OD of the
blue color molybdenum solution was measured at 830 nm in a spectrophotometer (Elico, Scanning minispec SL 117) and multiplied with the factor of 25
to reach the phospholipids content mg per g of sample.
Total cholesterol: The Tschugaeff reaction as modified by HANEL and DAM (1955)
was adopted for determining the total cholesterol. A first 50 µL of each lipid
extract and standard cholesterol solution (1 mg/mL of chloroform) was evapo-

Physico-chemical properties
............................................................

Tab. 2: Effect of incorporation of pine nut paste as partial replacer for animal fat and lean on physico-chemical
properties of mutton nuggets
Parameters

Emulsion pH
Emulsion stability
Cooking yield (%)
Product pH
Moisture (%)
Protein (%)
Moisture:Protein ratio
Fat (%)
Ash (%)
Carbohydrates
Shear force value (kg/cm2)

Control
6.24+0.004
94.54+0.43a
94.43+0.51a
6.37+0.009a
60.18+0.48
17.94+0.24a
3.36+0.067
14.78+0.40a
2.43+0.024a
4.67+0.50
0.32+0.018a

Pine nut paste (around 62.5% fat)
8
12
16
6.24+0.007
6.24+0.006
6.23+0.005
97.01+0.57b
95.90+0.34ab
95.22+0.54ab
b
b
97.38+0.69b
96.89+0.46
96.64+0.46
6.34+0.006b
6.35+0.006ab
6.36+0.008ab
59.49+0.57ab
58.44+0.76
58.99+0.66
16.70+0.19b
17.28+0.22ab
17.50+0.25a
3.40+0.068
3.41+0.021
3.50+0.050
15.36+0.24ab
15.88+0.33ab
16.42+0.45b
2.48+0.038a
2.51+0.030ab
2.62+0.049b
5.17+0.43
5.35+0.57
5.83+0.64
0.30+0.015ab
0.25+0.015b
0.22+0.025c

p-value
0.198
0.034
0.020
0.154
0.310
0.028
0.370
0.059
0.041
0.539
0.023

*Mean±S.E. in the same row with no superscript letters or with a common superscript letter do not differ significantly (P<0.05); (Mean±SE, n= 3 per group)
Source: KUMAR
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Sensory characteristics
...............................................................................................................................................................

Tab. 3: Effect of incorporation of pine nut paste as partial replacer for animal fat and lean on sensory characteristics of
mutton nuggets
Attributes
General appearance
Flavor
Texture
Juiciness
Overall acceptability

Control
7.11+0.059a
7.08+0.060a
7.13+0.072a
7.18+0.035a
7.05+0.032a

Pine nut paste(around 62.5% fat)
8
12
16
6.76+0.050c
6.90+0.072bc
7.00+0.048ab
6.65+0.030c
6.75+0.038bc
6.90+0.035b
c
b
6.68+0.044c
6.76+0.045
6.94+0.032
bc
ab
6.86+0.035c
6.97+0.049
7.05+0.046
bc
ab
6.71+0.056c
6.81+0.026
6.93+0.042

p-value
0.016
0.001
0.001
0.004
0.002

Mean±S.E. in the same row with no superscript letters or with a common superscript letter do not differ significantly (P>0.05); (Mean±SE, n= 3 per group)
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Source: KUMAR

rated to dryness. The dry mass was re-dissolved in 2 mL chloroform. The ZnCl2
reagent was prepared by dissolving 40 g anhydrous zinc chloride in 153 mL of
glacial acetic acid at 80 °C for 2 h and filtered through Whatman No. 1 filter
paper. Then 1 mL of each ZnCl2 reagent and acetyl chloride was added to the
re-dissolved extract and was it heated to 60 °C for 10 min. in a water bath. A
blank was containing 2 mL of chloroform and 1 mL each of zinc chloride and
acetyl. The intensity of the color complex (OD) formed because of condensation
product of cholesterol in chloroform with ZnCl2 and acetyl chloride was measured at 528 nm using a spectrophotometer (Elico, Scanning minispec SL 117).
The cholesterol content was expressed as mg per g of sample.
Total glycolipids: In the present study the method of ROUGHAN and BATT (1968)
was followed for the estimation of galactose in lipid extracts. In the first step
1 mL of the lipid extract was evaporated to dryness. Using 2 ml of 2 N H2SO4 a
hydrolysis was made for 2 h at room temperature. Then 4 ml of chloroform was
added to the hydrolyzed mixture followed by centrifugation. The aqueous layer
was pipette out and to 1 mL of the aqueous supernatant, 1 ml of 2% phenol
was added followed by 4 ml of concentrated H2SO4. The orange color developed
was measured at 480 nm in a spectrophotometer (Elico, Scanning minispec
SL 117). The concentration of galactose of the lipid was calculated from the
standard curve prepared by following the similar experiments with different
known concentration of galactose and plotting the concentration on the x-axis
and OD on the y-axis. This was multiplied by 4.45 to estimate the glycolipid
content and expressed as mg/g of sample.
Free fatty acids: The method described by KONEKE (1979) was followed for the
determination of free fatty acids. Firstly 5 g of mutton nuggets was blended for
2 min. with 30 ml of chloroform in the presence of about 5 g of anhydrous
sodium sulphate. The mixture was filtered through Whatman No. 1 filter paper
into a conical flask. About 2 to 3 drops of 0.2% phenolphthalein indicator were
added to the chloroform extract and it was titrated against 0.1 N alcoholic
potassium hydroxide. The development of a pink color was taken as the end.
The quantity of potassium hydroxide consumed during titration was recorded.
The free fatty acids were calculated:

free fatty acids (oleic acid) =

(0.1 x ml 0.1 N 90% alcoholic KOH x 0.282)
weight of sample

The total glycerides were indirectly calculated by subtracting the sum of
total lipids, total cholesterol, total glycolipids and total free fatty acids from
the total lipid values.
Texture profile analysis: The procedure used for the instrumental texture
profile analysis using a TA HD plus texture analyzer was similar to those described by BOURNE (1978). The samples stored under cold conditions were
thawed to bring to room temperature and were cut into 1 cm squares. The
pieces were placed on a platform in a fixture and compressed twice to 85% of
their original height by a compression probe (P75) at a crosshead speed of
10 mm/s through a two-cycle sequence, using a 50 kg load cell. The calculation of the TPA values was obtained by graphing a curve using force and time
plots.

Sensory evaluation

The developed products were evaluated for various sensory parameters
namely general appearance, flavor, juiciness, texture and overall acceptability
on an 8-point descriptive scale (KEETONE, 1983), where, 8= extremely liked and
1= extremely disliked to determine the optimum level of incorporation. The
panelists for sensory evaluation were trained, comprising of scientists and
research scholars of the Division of Livestock Products Technology, IVRI, Izatnagar and were having almost the similar experience and knowledge about
product evaluation. The product samples were slightly warmed (40 °C), coded
and served in quantity enough for at least two bites to each panelists, evaluating in separate booths. Demineralized water was also provided to rinse the
mouth between tasting of each sample. Seven panelists were included in each
experimental replicate and the scores given by the panelists for a particular
attribute were averaged for the recording of the sensory scores for said attributes.

Statistical analysis
Experimental trails were replicated thrice with almost similar ingredients,
processing conditions and others. The assumptions were that raw materials,
their processing and the sensory panelists did not contributed to variation,
only the formulations did. Four different formulations (treatments viz: control,
pine nut 8%, pine nut 12% and pine nut 16%) were compared in a completely
randomized design with three replications using the fixed effect model ANOVA.
The assumptions of analysis of variance were that the treatment effect were
additive and experimental errors were independently random with a normal
distribution that had mean zero and constant variance. The average of data
from each experimental replicate was analyzed using the SPSS software version 17.0. The data were subjected to an analysis of variance (one way ANOVA),
least significant difference (SNEDECOR and COCHRAN ,1989), and Duncan‘s multiple
range tests to determine significant differences among means of different
treatments. Data for product profile parameters were analyzed using an independent samples t-test. A significance level of 0.05 was chosen.

Results and discussion
The physico-chemical properties of mutton nuggets incorporated with different levels of pine nut paste are presented in Table 2. With the increase in the
level of incorporation of pine nut paste, the emulsion stability and cooking
yield of mutton nuggets increased. Pine nut has been reported to possess a
very good amount of emulsifying protein by MOSTAFA and AWADH (2013) which
could have been the reason behind the increased emulsion stability in the
treatment products. The improvement in the cooking yield with the increasing
level of pine nut paste coincided with the emulsion stability of respective
products and might be due to a superior functional property of pine nut protein
with respect to its use in food products (MOSTAFA and AWADH, 2013). The moisture
and protein percentage in pine nut paste incorporated products decreased
marginally with the increase in the level of incorporation; that could be due to
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the replacement of lean meat with pine nut paste, which was comparatively
low in moisture and protein. The moisture:protein ratio being the derived value
showed a marginal increase with the increase in the level of pine nut paste
incorporation. The fat percentage in the treatment products increased progressively with the increase in the level of incorporation. A slight increase in
the fat percentage with the increase in the incorporation level could be due to
improved fat retention and gelling effects. The ash content of the 16% pine
nut paste incorporated product was significantly higher (P<0.05) than of the
control product. The gradual increase in the ash percentage with the increase
in the incorporation level of pine nut paste might be due to replacement of
lean meat which had a lower ash content than pine nut. The calculated carbohydrate content of the product also increased with the increase in the incorporation level, which was obvious because of the incorporation of carbohydrate rich pine nut paste. The change in the meat batter composition following by nut incorporation was also studied by AYO et al., (2005) and they reported proportionate increase of fat and decrease in moisture by addition of
walnuts. The shear force values decreased gradually with the increase in
incorporation level of pine nut paste. Values were significantly lower at 12%
and 16% levels of incorporation as compared to control. A decrease in the
shear force values might be due to a reduction in binding of myofibrillar protein and an increase in binding of the dietary fiber content of pine nut paste
with water and fat.
The mean sensory scores of premium mutton nuggets extended with different levels of pine nut paste are presented in Table 3. The sensory scores for
general appearance, flavor, texture, juiciness and overall acceptability showed
a declining trend with the increase in level of pine nut paste incorporation. A
decrease in general appearance scores with an increase in the incorporation
level of pine nut paste might be attributed to the cream color of the paste
which diluted the color intensity of the control products. The flavor and texture
scores of the treatment products were significantly lower (P<0.05) than control.
The decrease in the flavor scores might be attributed to the predominance of
nut flavor, which increased proportionately. SHARASHKIN and GOLD (2004) reported
about the creamy color and strong nutty flavor of pine nuts. The juiciness
scores also decreased gradually with the increase in the incorporation level and
product with 16% pine nut paste had a significantly lower (P<0.05) juiciness
score than control. A decrease in the texture and juiciness scores matched with

changes in the shear force values and moisture percentage. The overall acceptability scores were a reflectance of the ratings for the other attributes. The
overall acceptability scores were comparable to control up to an 8% incorporation level only. The adverse nut mouth taste had been reported at higher level
by HUTCHISON (2010) and this mouth taste disturbance could have significantly
lowered the overall acceptability at higher levels of incorporation. The sensory
scores for most of the attributes at 8% pine nut paste incorporation were
comparable to control and had a very good rating. Hence, based on sensory
scores and physico-chemical properties, the optimum incorporation level of
pine nut paste for preparation of premium mutton nuggets was adjudged as 8%.
The detailed product profile viz: lipid profile, antioxidant activity, dietary fiber,
calorific values and texture profile of the developed premium nuggets and
control is presented in Table 4. The total lipids content of treatment product
was comparatively higher than control. The difference in the total lipid content
might be due to a different protein fat matrix and moisture percentages in
different classes of products, which affected the lipid extraction. The total
cholesterol content in treatment products was significantly less than in control
products. A decrease in the cholesterol content in treatment products was
obvious because of the substitution of cholesterol rich animal fat (BRONISLAW et
al., 2012) with nut based lipids, which are devoid of cholesterol. The total
phospholipids and total glycolipids of treatment products were significantly
higher (P<0.05) than control. Mutton has been cited to possess the lowest
phospholipids content among the food animal species (MOTTRAM, 1991). On the
contrary, nuts are rich with PUFA and considered as a good source of phospholipids (CHANNON et al., 2003), which also act as natural antioxidant for their lipids.
Nuts are also rich with carbohydrate moieties and therefore glycolipids, resulting in premium mutton nuggets with higher glycolipid content as compared to
control. LEE and RHEE (2003) have also reported a higher glycolipid content in
pine nuts. The total glycerides content was significantly higher (P<0.05) than
control in the pine nut incorporated product. The difference in total glyceride
contents showed a derived value which was due to differences in the values of
other lipid parameters among the treatments. The calorific values and total
dietary fiber of the developed products were slightly higher. The higher calorific
values of the treatment products might be due to an increased dry matter in
the products. Nuts have been categorized as energy dense foods (TEY et al.,
2011).

Product profile
......................................................................

Tab. 4: Effect of incorporation of pine nut paste as partial replacer for animal fat and lean on product profile of mutton
nuggets

Item
Total lipids (mg/g)
Total cholesterol (mg/g)
Total phospholipids (mg/g)
Total glycolipids (mg/g)
Total free fatty acids (mg/g)
Total glycerides (mg/g)
Energy (kJ/100g)
Total dietary fiber (%)
Total phenolic content (µg TA eq./g)
DPPH radical-scavenging activity (%)
Reducing power (absorbance at 700 nm)
Hardness (N/cm2)
Adhesiveness (N/g)
Springiness (cm)
Cohesiveness (ratio)
Gumminess (N/cm2 )
Chewiness (N/cm)

Control
126.00+4.19a
1.13+0.06a
6.70+0.33a
0.34+0.02a
0.37+0.02a
117.47+2.69a
1014.61+9.28a
0.48+0.018
367.0+16.86a
13.33+0.52a
0.26+0.011a
51.82+0.87
-0.082+0.009
0.82+0.044
0.39+0.046
21.40+1.11
13.77+0.65

Pine nut paste at 8%
146.00+3.33b
0.93+0.03b
9.00+0.50b
0.41+0.01b
0.31+0.02b
135.36+3.38b
1055.67+5.91b
0.51+0.027
439.0+16.26b
18.85+0.22b
0.30+0.009b
50.11+0.027
-0.105+0.014
0.75+0.015
0.36+0.026
22.21+1.57
16.81+1.37

p-value
0.020
0.043
0.019
0.019
0.162
0.014
0.049
0.512
0.037
0.001
0.041
0.249
0.245
0.244
0.601
0.695
0.115

*Mean±S.E. in the same row with no superscript letters or with a common superscript letter do not differ significantly (P>0.05); (Mean±SE, n= 3 per group)
Source: KUMAR
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Can Ruin Tastebuds for Weeks. ABC News. retrieved 15 November, 2011 from http://
The total phenolic content of control nuggets was less as compared to nut
paste incorporated premium mutton nuggets. The sheep meat with meager
abcnews.go.com/Health/Wellness/pine-mouth-pine-nuts- leave-bitter-taste-lingers/
story?id=11097222. – 16. JIMÉNEZ-COLMENERO, F., CARBALLO, J., and COFRADES, S. (2001): Healthnatural antioxidant (TARZI et al., 2012) is considered poor in total phenolics
whereas nuts are rich in total phenolics (DELAGADO et al., 2010). The DPPH radical ier meat and meat products: their role as functional foods. Meat Science 59 (1), 5–13. –
scavenging activity was significantly higher (P<0.05) in nut paste incorporated 17. KEETON, J.T. (1983): Effects of fat and NaCl/phosphate levels on the chemical and
products as compared to control. DPPH is more stable than hydroxyl and super- sensory properties of pork patties. Journal of Food Science 48 (3), 878–881. – 18. KONIECKO,
oxide radicals, which enhances its utility in the evaluation of antioxidant
E.S. (1979): Handbook for meat chemists. Chap. 6, Avery Publishing Group Inc., Wayne, New
activities (SIRIWARDHANA and SHAHIDI, 2002). The higher DPPH radical scavenging
Jersey, USA, 68–69. – 19. LEE, S.W., and RHEE, C. (2003): Influence of pine nut (Pinus koactivity in pine nut was also reported by DELGADO et al. (2010). Results from the
raiensis ) oil fractions on physicochemical properties of rice starch solutions. Starchreducing power assay showed that the incorporation of nut paste improved the –Stärke 55 (2), 87–93. – 20. LUTZ, M., ALVAREZ, K., and LOEWE, V. (2017): Chemical composition
reducing power i.e. higher absorbance which might be due to the presence of
of pine nut (Pinus pinea L.) grown in three geographical macrozones in Chile. CyTA –
reductones (DUH, 1999). BOLLING et al. (2010) reported the ferric reducing antioxi- Journal of Food 15 (2), 284–290, DOI: 10.1080/19476337.2016.1250109 . – 21. MAKKAR, H.P.S.
dant power (FRAP) in pine nut as 13.4 µmol Fe2+/g.
(2000): Quantiﬁcation of tannins in tree foliage: A laboratory manual for the FAO/IAEA
The texture profile showed almost comparable scores for hardness, springi- Co-ordinated Research Project on ‘Use of Nuclear and Related Techniques to Develop
Simple Tannin Assays for Predicting and Improving the Safety and Efficiency of Feeding
ness, cohesiveness, gumminess and chewiness. A marginally low value for
Ruminants on Tanniniferous Tree Foliage’. FAO/IAEA Working Document IAEA, Vienna,
springiness and cohesiveness values in the developed product was indicative
Austria, 1-6. – 22. MARINETTI, G.V. (1962): Chromatographic separation, identification and
of poor binding and fragility of the product. FAROUK et al. (2000) reported that
addition of ingredients reduces the proportion of water available to form a gel
analysis of phosphatides. Journal of Lipid Research 3, 1–20. – 23. MICHA, R., WALLACE, S.K.
matrix between meat pieces, which could again limit the binding process. The
and MOZAFFARIAN, D. (2010): Red and Processed Meat Consumption and Risk of Incident
presence of dietary fiber might have contributed to the slightly higher chewiCoronary Heart Disease, Stroke, and Diabetes Mellitus – A Systematic Review and Metaness value. On the basis of the analysis of the detailed product profile, preAnalysis. Circulation 121, 2271–2283. – 24. MOSTAFA, A.A. and AWAD, A. (2013): Evaluation of
mium mutton nuggets incorporated with the optimum level of pine nut paste
selected nuts and their proteins functional properties. Journal of Applied Science Rehad an improved lipid profile viz: low in cholesterol and FFA, enhanced total
search 9 (1), 885–896. – 25. MOTTRAM, D.S. (1991): In Henk Maarse (Ed.): Meat in volatile
dietary fiber and antioxidant capacity in terms of total phenolics, DPPH radical
compounds in foods and beverages. Marcel Decker, Inc. New York, 107–177. – 26. PRZEGALscavenging activity and reducing power assay than control.
IŃSKA-GORĄCZKOWSKA, M. (2012): Lipid profile of intramuscular fat in lamb meat. Animal

Conclusion
Mutton nuggets with improved lipid profile, antioxidant activity, total dietary
fiber content can be developed by incorporation of pine nut paste at the level
of 8%, with almost similar physico-chemical, color, texture and sensory characteristics as that of control products.
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Hygienic quality of porcine
slaughter by-products
By Joanna Corbeil, Michael Bucher, Ute Messelhäußer, Sven Reese,
Nathalie Drees and Manfred Gareis

The increasing global trade in porcine slaughter by-products, including
eyes, ears, pigs’ feet and tails, implies the necessity to determine the
microbiological status of these parts of the carcass. 650 samples, including eyes, eyes with corresponding eyelids, external auditory canals and
pigs’ feet were obtained by excision from randomly selected carcasses in
20 different-sized abattoirs and examined for Enterobacteriaceae ,
Escherichia (E.) coli and Staphylococcus (S.) aureus . Detection rates were
11, 3.3 and 32%, respectively, with bacterial counts ranging from 102 to
8.8 x 103 CFU/sample, 102 to 4 x 104 CFU/sample and 102 – 7.4 x 104 CFU/
sample, respectively. Among sample types, pigs’ feet showed higher
levels and frequencies (P < 0.05; 67%) of S. aureus contamination. Exemplary testing of 25 specifically selected S. aureus -positive pigs’ feet for
MRSA identified 14 positive samples and resistance phenotypes with up to
9 resistances. Additional testing for detection of Yersinia (Y.) enterocolitica and Salmonella spp. in external auditory canals showed negative
results. In addition, a possible impact of slaughter technology (scalding/
dehairing/singeing system, scalding temperature) and establishment
size was investigated. Scalding temperatures above 65 °C resulted in
significantly lower frequencies (P < 0.05) of positive samples.

T

» Porcine slaughter by-products
» Pigs’ feet
» Porcine eyes
» Porcine ears
» Slaughter technology

study investigating the hygienic quality of porcine eyes, eyelids, external
auditory canals and pigs’ feet. The aims of this study were to evaluate the
prevalence of E. coli , Enterobacteriaceae and S. aureus in porcine eyes,
eyes with corresponding eyelids, external auditory canals and pigs’ feet;
the presence of Y. enterocolitica and Salmonella in external auditory
canals; to determine whether, from a microbiological point of view, the
general removal of these materials during slaughtering is indicated and to
examine a possible relation between slaughter technology (scalding/
dehairing/singeing system, scalding temperature), establishment size
and microbiological condition of the slaughter by-product samples analyzed.

Abattoirs
.........................................................

he marketing of slaughter by-products, including hog’s heads, pigs’
feet, ears and tails, is becoming a major interest due to global markets
and increasing numbers of slaughtering. In line with former meat hygiene
regulations, eyes, eyelids and external auditory canals were to be declared unfit for human consumption and were to be removed during pig
slaughter. Since the implementation of European Community food law in
2006, the general removal of eyes and external auditory canals is no
longer mandatory. These parts of the carcass are not referred to as unfit
for human consumption in Chapter V of Section II of Annex I to Regulation
(EC) No. 854/2004. The change of approach and, associated therewith, the
classification of these slaughter by-products as fit for human consumption is of great significance with regard to profitability as well as consumer protection. While the consumption of these parts of the carcass
plays a minor role in Germany, the global trade has increased during the
past years. In 2017 German meat establishments exported more than
600,000 tons of edible offal, including hog’s heads (with eyes and ears)
and pigs’ feet to China (Destatis, 2017). Consequently, the question arises,
whether these slaughter by-products pose a hygienic or health risk to
consumers and whether the removal of eyes and external auditory canals
during slaughter is indicated further on. Potentially pathogenic and toxicogenic bacteria associated with pigs are Salmonella , Escherichia (E.) coli ,
Yersinia (Y.) enterocolitica , Staphylococcus (S.) aureus and methicillin
resistant Staphylococcus aureus (MRSA) (GILL et al., 1998, FREDRIKSSONAHOMAA et al., 2001, REUTER, 2008, WEESE, 2010, FETSCH, 2012, OSADEBE et al.,
2013). Pork products are considered to be the most important source for
pathogenic Y. enterocolitica infection in humans, the third most commonly
reported zoonosis in Europe in 2016 (EFSA; ECDC, 2017). Swine slaughter
represents a major contamination source of these microorganisms (SHERIDAN, 1998, SWANENBURG et al., 2001, BUCHER et al., 2008, FREDRIKSSON-AHOMAA et
al., 2009, FETSCH, 2012). In spite of earlier investigations, no recent data are
available concerning the microbiological condition of the mentioned
by-products. To the best of our knowledge, this is the first comprehensive
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Tab. 1: Categorization of abattoirs according to the
applied systems for scalding, dehairing and singeing
Systems
Combined scalding/dehairing,
manual singeing
Scalding tank with combined
dehairing and singeing system
Scalding tank, dehairing machine,
vertical singeing furnace
Vertical water scalding tunnel,
dehairing machine, vertical
singeing furnace
Vertical condensation scalding
tunnel, dehairing machine,
vertical singeing furnace

Source: CORBEIL et al.

Category Abattoirs
A
7
B

6

C

1

D

5

E

1
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Resistance phenotypes
Resistance phenotypes
AMP PEN AMC CT E MY
AMP PEN AMC CT CAC CFX CFP N
AMP PEN AMC CT CAC CFX CFP
AMP PEN AMC CT CAC CFX CFP E N
AMP PEN AMC CT CAC CFX E N
AMP PEN AMC CT CAC CFP E MY
AMP PEN AMC CT CFX E MY
AMP PEN AMC CFX CFP E
AMP PEN AMC CT CFP MY
AMP PEN AMC CT CFX
AMP PEN AMC CT E MY
AMP PEN AMC CT MY
AMP PEN AMC CT N
AMP PEN AMC CT
AMP PEN CT E MY
AMP PEN CT

n
8
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1

AMP: ampicillin, PEN: penicillin, AMC: amoxicillin/clavulanic acid, CT: colistin, CAC:
cephacetril, CFX: ubrolexin, CFP: cefoperazone, E: erythromycin, MY: lincomycin, N:
neomycin
Source: CORBEIL et al.
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Materials and methods
Abattoirs

Abattoirs included 20 approved Bavarian abattoirs of different sizes (eight
small-size, three middle-size and nine industrial businesses) with slaughter capacities ranging from eight to 2800 per day. The abattoirs differed
with regard to slaughter technology and were categorized (A – E) according to the system applied for scalding, dehairing and singeing (Tab. 1).
Additionally, 3 categories of scalding temperatures were defined (1: <
60 °C, 14 abattoirs; 2: 61 – 64 °C, two abattoirs; 3: > 65 °C, three abattoirs).
Small-size and middle-size abattoirs (slaughter capacity 10 – 250 per day)
were summarized as craft businesses in one group of 11 and industrial
abattoirs (slaughter capacity 275 – 2800 per day) in another group of 9
abattoirs in order to investigate a possible impact of establishment size.

Sample collection
A total of 650 samples, including 105 eyes (without eyelids), 105 eyes with
corresponding eyelids (as one sample), 210 external auditory canals and 230
front pigs’ feet were taken by excision immediately after slaughter at the
end of the slaughter line. Samples were placed in sterile plastic bags. The
knives used for excision were disinfected after each single sampling. Samples were transported to the laboratory chilled and stored frozen until
analysis. Microbiological analysis was completed within twelve weeks after
sampling.

Sample preparation
Due to the anatomical structure and shaping of the samples (eyeballs,
skinfolds in eyelids, auditory canals), sample preparation was performed by
flushing the surface of each sample with sterile diluent (1.0% Peptone from
casein; 8.5% Sodium chloride; 0.4% Agar). Eyes, eyes with corresponding
eyelids and skin tissue excised from the interdigital space of pigs’ feet (4
cm x 2 cm x 0.5 cm) were each weighed, added to 9 x volume of sterile
diluent and mixed manually or by use of a stomacher blender (skin tissue
from pigs’ feet: Masticator, IUL Instruments, Königswinter, Germany) in
order to flush the complete surface of the sample. For practical reasons,
the constant diluent volume for flushing the surface of external auditory

Cultural analysis
The spiral plate count method on selective culture media as described by
MATURIN and PEELER (2013) was applied for cultural detection of E. coli (BioRad Rapid-E. coli -Agar incubated at 44 °C for 24 hours), Enterobacteriaceae (VRBD-Agar incubated at 30 °C for 48 hours, under anaerobic conditions) and S. aureus (Baird-Parker-Agar incubated at 37 °C for 48 hours,
followed by confirmatory coagulase test). For each series of samples, agar
and dilution water control plates were included. After incubation and
visual evaluation of petri dish images, colony counting and calculation as
cfu/sample was carried out by Countermat Flash (IUL Instruments,
Königswinter, Germany).

Molecular analysis
Analysis for detection of Y. enterocolitica and Salmonella was performed
on samples of external auditory canals only (n=210). Investigating the
occurrence of MRSA became of interest as the results showed frequent
contamination of pigs’ feet with S. aureus . Exemplary testing for MRSA was
conducted on 25 purposely selected front pigs’ feet showing high contamination with S. aureus (> 103 cfu/sample). Statistical analyses were not
carried out. TaqMan multiplex real-time PCR was used to detect pathogens
from isolates and from enrichment broths. Each PCR assay contained an
internal amplification control (IAC) to exclude PCR inhibition and to monitor
reagent integrity. The temperature-time-profile for the simplex and the
multiplex real-time PCR was adapted accordingly and checked at the
Stratagene MX 3000P.

DNA extraction
DNA was extracted from isolates and from enrichment broths by thermal
cell lysis after a first lysis step using a Lysozyme Tris-EDTA-buffer (Carl
Roth, Karlsruhe, Germany). Briefly, a loop of suspected colonies was transferred to 300 µl of 10 mM Tris-EDTA-buffer 1.21 g/l HCl and 0.372 g/l EDTA. If
DNA was extracted from enrichment broth, 1 ml of the enriched culture
was centrifuged at 10,000 x g for 5 minutes and the pellet was lysed in
300 µl of 10 mM Tris-EDTA-buffer (1.21 g/l HCl and 0.372 g/l EDTA).
Salmonella
For pre-enrichment, 25 ml of each homogenate were added to 225 ml
Buffered Peptone Water and incubated at 37 °C for 20 hours. The real-time

...........................................................

.................................................................................................................................................................

Tab. 2: Distribution of resistance phenotypes

canals was 100 ml. Serial decimal dilutions were prepared of each sample
homogenate.

Source: CORBEIL
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Fig. 1: Distribution of positive samples according to the type of sample material
and microorganism
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cefquinom (30 μg), cephacetril (30 μg), colistin (10 μg), erythromycin
(15 μg), lincomycin (15 μg), neomycin (30 μg), oxacillin (5 μg), penicillin
(6 μg) and ubrolexin (15/30 μg).

Statistical analysis
Statistical analysis was carried out by using SPSS Statistics, Version 20.0.
(IBM Corp., Armonk, NY, USA). Categorical variables were compared by the
use of chi-square or Fisher exact test. Statistical significance was defined
by p-values < 0.05.

Results
Microbiological results from eyes, eyes with corresponding
eyelids, external auditory canals and pigs’ feet

Fig. 2: The front pigs’ feet are often less exposed to the flames in vertical
singeing furnaces.

PCR assay used for detection of Salmonella from pre-enrichment broth
based on the ttr-operon as target according to MALORNY et al. (2004) and
included ntb2-Plasmid as IAC.
Y. enterocolitica
25 ml of homogenate were transferred to 225 ml Pepton-Sorbitol-Bile-Salt
and incubated at 25 °C for 24 hours, followed by real-time PCR targeting
the ail-gen for detection of pathogenic Y. enterocolitica as described by
L AMBERTZ et al. (2008). The assay included pUC 19-Plasmid as IAC.

Molecular biological results from external auditory canals and
pigs’ feet
The presence of Y. enterocolitica and Salmonella was investigated in homogenates of external auditory canals following culture enrichment. None
of the 210 examined samples were positive for Y. enterocolitica or Salmonella .

.................................................

MRSA
The TaqMan real-time PCR assay was used in a triplex format allowing
simultaneous amplification of mecA (detection of methicillin resistance),
nuc (identification of S. aureus ) and pvl (Panton-Valentine leucocidin)
genes as described by MC DONALD et al. ( 2005). Analysis consisted of two
different procedures as DNA was extracted from isolates and from enrichment broths.
Samples of pigs’ feet showing high contamination (> 103 cfu/sample)
with S. aureus by plate count were tested for presence of MRSA by realtime PCR directly from S. aureus isolates after subculturing (two colonies)
onto selective culture media (CHROMAgarTM MRSA, Mast Diagnostica),
confirmatory coagulase test on suspect colonies and antimicrobial resistance testing. Additionally, in case of a positive result, remaining homogenates of the sampled batch were examined by the following procedure: pre-enrichment of the remaining homogenates from the same abattoir in Mueller-Hinton Broth with 6% sodium choride at 37 °C for 24 hours,
inoculation in selective liquid antibiotic culturing medium (Tryptone Soy
Broth containing 3.5 mg/l Cefoxitin and 50 mg/l Aztreonam at 37 °C for 24
hours), dilution plating onto selective agar plate (CHROMAgarTM, Mast
Diagnostica; Brilliance MRSA Agar, Oxoid for 24 hours at 37 °C), real-time
PCR and antimicrobial resistance testing (agar diffusion test; DIN-Norm
58940) for resistance to the following antimicrobial agents: ampicillin
(10 μg), amoxicillin/clavulanic acid (20/10 μg), cefoperazone (30 μg),

Due to the sampling method (flushing of sample surface) precise conversion from cfu/sample to cfu/g or cfu/cm2 was not possible. Bacterial
counts refer to the whole sample surface and not to g or cm2, as the focus
was set mainly on the qualitative proof. Thus, the detection limit was 102
cfu/sample.
The overall isolation rate of E. coli was 3.3% (24 of 650 samples). Bacterial counts ranged from 1 x 102 to 4 x 104 cfu/sample. Detection of E. coli
was significantly more likely (P < 0.05) in pigs’ feet (6.5%; 15 of 230 samples) compared to eyes (1%; 1 of 105 samples), eyes with corresponding
eyelids (1%; 1 of 105 samples) and external auditory canals (3.3%; 7 of 210
samples; Fig. 1).
Of the 650 samples analyzed 72 were positive for Enterobacteriaceae
(11%) with bacterial counts ranging from 102 to 8.8 x 103 cfu/sample. Enterobacteriaceae frequency was significantly higher (P < 0.05) in pigs’ feet
(18.7%; 43 of 230 samples) than in eyes (5.7%; 6 of 105 samples), eyes with
corresponding eyelids (each 5.7%; 6 of 105 samples) or external auditory
canals (8.1%; 17 of 210 samples; Fig. 1).
S. aureus was the most frequently isolated microorganism (32.2%; 210
of 650 samples). Bacterial counts ranged from 102 to 7.4 x 104 cfu/sample.
Among sites significant differences in detection rates were noticeable.
These were significantly higher in pigs’ feet (P < 0.05; 67%; 154 of 230
samples) compared to eyes (5.7%; 6 of 105 samples), eyes with corresponding eyelids (25.7%; 27 of 105 samples) and external auditory canals
(11%; 23 of 210 samples; Fig. 1).

Source: CORBEIL
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singeing system
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Exemplary testing of 25 pigs’ feet for MRSA by real-time PCR detected
mecA and nuc in 14 isolates, while pvl was not present.

Resistance testing
All of the MRSA-isolates displayed resistance to at least three antibiotics,
including ampicillin (AMP) and penicillin (PEN), and most of the isolates
were resistant to colistin (CT; 24 of 25 isolates) or amoxicillin clavulanic
acid (AMC; 23 of 25 isolates). Resistance to up to nine antibiotics (one
isolate) was determined. The most common of the 16 detected resistance
phenotypes was AMP-PEN-AMC-CT-E-MY (Tab. 2).

Impact of slaughter technology
The occurrence of positive samples in general did not appear to be associated with the type of slaughter technology applied, as the numbers of
positive samples were evenly distributed throughout all categories (A – E).
The number of E. coli – positive samples was significantly higher (P < 0.05)
in industrial abattoirs (5.7%; 20 of 350 samples) than in craft businesses
(1.3%; 4 of 300 samples). Scalding temperatures below 60 °C showed a
significantly higher (P < 0.05) prevalence rate of Enterobacteriaceae positive samples (21.1%; 19 of 90 samples) compared to temperatures of
61 – 64 °C (9.8%; 43 of 440 samples) or above 65 °C (8.3%; 10 of 120 samples). Scalding temperatures above 65 °C resulted in significantly fewer (P
< 0.05) E. coli – positive samples (0.0 % of 120 samples) than scalding
temperatures of < 60 °C (3.3%; 3 of 90 samples) or in the range of 61 °C –
64 °C (4.8%; 21 of 440 samples). The number of S. aureus -positive samples
decreased significantly (P < 0.05) at scalding temperatures above 65 °C
(24%; 29 of 120 samples) in comparison to temperatures in the range of
below 60 °C to 64 °C (34.21%; 181 of 530 samples).
A possible impact of the applied singeing system on the microbiological
condition of pigs’ feet was examined. These investigations showed that
the largest proportion of S. aureus -positive pigs’ feet (44%; 67 of 154
samples) was obtained from abattoirs using a vertical singeing furnace
(Fig. 2). On-site observations during slaughter showed that the front pigs’
feet are often not reached by the flames due to the placement of flame
nozzles (Fig. 3). In addition, a risk of cross-contamination between carcasses by contact between the front pigs’ feet and the housing of vertical
singeing furnaces was observed (Fig. 4).

Discussion
In 2006, with the implementation of European Community food law, national legislative provisions were repealed and the general removal of eyes
and auditory canals during swine slaughter is no longer mandatory. Global
marketing of slaughter by-products, including hog’s heads, pig’s feet,
ears and tails, is becoming a major interest, as these parts of the carcass
are considered a delicacy in some countries. Consequently the question
arises, whether these slaughter by-products pose a hygienic or health
risk to consumers. Other authors consider porcine eyes and ears as unhygienic and unfit for human consumption (KUNZ et al., 2012). KLEIN (2011)
describes the unnecessary entry of these slaughter by-products into the
food chain as intolerable regarding meat hygiene and recommends the
general removal of eyes and external auditory canals in order to prevent
contamination. In spite of these earlier investigations, no recent data are
available concerning the microbiological status of the mentioned slaughter by-products.
The results of the present study showed significant differences regarding detection rates, depending on the type of sample and microorganism.
While generally low microbial contamination levels were found in eyes,
followed by eyes with corresponding eyelids and external auditory canals,
high prevalence rates and bacterial counts were found in pigs’ feet. Further, a possible impact of scalding temperatures on microbial contamination was examined. E. coli was not detected at scalding temperatures
above 65 °C and the occurrence of S. aureus -positive samples was less
likely at scalding temperatures above 65 °C (24.2%). Temperatures below
60 °C resulted in a significant increase of Enterobacteriaceae -positive
samples (21%). These findings show the temperature sensitivity of microorganisms and its importance for temperature control during scalding.

Fig. 4: Risk of cross-contamination between carcasses by contact between the
front pigs’ feet and the housing of the vertical singeing furnace

Regardless of the type of sample E. coli was detected most infrequently
(3.3%). The greater percentage of E. coli -positive samples in industrial
abattoirs (5.7%) compared to small-size abattoirs (1.3%) might be attributable to the fact that about 40% of the small-size businesses used scalding temperatures above 64 °C, while in industrial abattoirs, scalding temperatures were below 64 °C. Based on the results, E. coli doesn’t seem to
play a role in microbial contamination of the examined slaughter byproducts as long as a high level of slaughter hygiene and high scalding
temperatures (> 60 °C) are applied.
The prevalence of Enterobacteriaceae was considerably lower in eyes
(5.7%), eyes with corresponding eyelids (5.7%) and external auditory
canals (8.1%) compared to other sampling sites of pig carcasses as for
example neck, chest, belly and ham (SPESCHA et al., 2006, ZWEIFEL et al.,
2007). Due to the anatomic location, eyes and ears are possibly less
exposed to recontamination with Enterobacteriaceae for example during
polishing than other parts of the carcass (SNIJDERS et al., 1981).
The significantly higher frequency of S. aureus -detection (P < 0.05) in
eyes with corresponding eyelids (25.7%) compared to eyes without eyelids
(5.7%) indicates the presence of the microorganism on or in the skin.
Similar results were obtained by SCHRAFT et al. (1992) and by NARUCKA (1979)
who investigated the prevalence of S. aureus on hind quarters of pork
carcasses (22.7%) and on hog’s heads (35%), respectively, and found
bacterial counts between 10 and 8.8 x 103 cfu/cm2. The occurrence of
Salmonella and Y. enterocolitica was investigated by examination of 210
porcine external auditory canals. None of the samples were positive for
these pathogens. These findings correspond with the results of a European summary report on zoonoses (EFSA; ECDC, 2015) stating 0.7% Salmonella -positive units of fresh pig meat (mainly tested at slaughterhouse
level) and 1.9% Yersinia -positive carcass swab samples.
Even though direct comparison with results of other studies concerning
microbial contamination of carcasses is not possible due to differing
sampling and analysis methods, the findings demonstrate that frequency
and level of contamination of porcine eyes (with or without eyelids) and
external auditory canals with Enterobacteriaceae or S. aureus are not
higher compared to other sampling sites of pig carcasses. Thus, from a
microbiological point of view, the general removal of these materials
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during slaughter is not indicated. The interdigital spaces of pigs’ feet were
significantly more frequently contaminated in particular with S. aureus
(67%) than eyes or external auditory canals and other carcass sampling
sites mentioned above. 14 of 25 (56%) additionally tested pigs’ feet samples were MRSA-positive. Investigations of other authors (BENEKE et al.,
2011) showed considerably lower prevalence rates of MRSA (6%) on carcass surfaces. The isolates showed resistance to up to nine different
antibiotics. The major proportion of S. aureus -positive samples was obtained from abattoirs using a vertical singeing furnace. This might be
attributable to the constructive design of these devices, as our own
observations showed that the front pigs’ feet are not reached by the
flames due to the placement of flame nozzles. This also applies to combined dehairing and singeing systems. Differing intensity of singeing as a
cause for varying microbial contamination levels of different carcass
sampling sites was described by other authors (GILL et al., 1992, ZWEIFEL et
al., 2007).
In addition, we observed a possible risk of cross-contamination between carcasses by contact between the front pigs’ feet with the housing
of vertical singeing furnaces. This finding is also likely to be caused by the
constructive design of the singeing system. The anatomic structure of the
skin in the examined area and the ability of S. aureus to penetrate deeper
skin tissue (KIENITZ, 1964, OTTO, 2010, TEN BROEKE-SMITS et al., 2010) are further possible causes for high contamination levels with S. aureus . By
gaining access to deeper layers of the skin, the microorganism is capable
of surviving singeing procedures (KASPROWIAK, 1988). Secondary contamination of pigs’ feet with S. aureus from slaughterhouse workers caused by
handling during slaughter (via hands or chain gloves, during shackling
after scalding) may also be considered as well as contamination with the
bacteria (originating from the oral cavity) from dripping blood during the
removal of the pluck. In order to determine whether isolates are livestockor human-associated, however, additional studies are necessary.

Conclusions
Based on the results of this study, with respect to the microbiological
status, there is no obligation for the general removal of eyes, eye-lids and
external auditory canals during pig slaughter. The results of this study
indicate that pigs’ feet are frequently contaminated in particular with S.
aureus and MRSA and therefore represent a risk of cross-contamination
between carcasses and may contribute to the spread of this pathogen,
especially by the global trade of this slaughter by-product. Hygiene measures, including the application of scalding temperatures above 65 °C, the
optimization of singeing procedures in this region as well as the regular
changing, cleaning and disinfection of equipment are recommended in
order to keep the rate of cross-contamination and the spreading of the
bacteria as low as possible.
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