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EDITORIAL

As consumers become more and more aware of 
issues such as health and wellbeing, the predomi-
nant target for food sector involve long-term 

strategies to improve the nutritional balance of their 
products.  These range from enhancing the health and 
nutritional attributes of products by reducing fat, salt 
and sugar content. 

The salt reduction, in particular, is one of those topics, 
alongside calories, fat and sugar, that has been subject 
of public debate over many years. The World Health 
Organisation (WHO) recom-mends a maximum of five 
grams per day for adults and even less for children. It 
is worth mentioning that 70-80% of the salt is consumed through processed foods, such 
as baked goods, ready meals or meat- and sausage products. However,  leading suppli-
ers have achieved to  significantly reduce the salt content of boiled sausage and cooked 
ham, with-out compromising on taste. 

Another major trend  in the meat sector is a growing focus on clean label solutions.It gives 
expres-sion to the demands made by consumers and the retail sector to have products 
which are as much as possible natural and additive-free. However, it is not always easy 
for the meat processing sector to unite cost-effective processing with the demands of the 
market. In response to this current clean-label trend industry suppliers have developed 
compounds that do not contain e-numbers and assist with declaration requirements. These 
systems are stabilised using functional ingredients which do not need to be declared as 
additives. Clean labelling is also a current topic in the case of spices for grilling and for 
sauces.

These days meat consumption is a subject of discussion across a wide field of interests. 
While most consumers still believe in the saying that , ‘Vegetables are interesting but lack 
a sense of purpose when unaccompanied by a good cut of meat’ it cannot be denied  
that interest in vegetarian diets and meat alternatives has now assumes a position 
among consumers. Meat substitute products have come from the niche market of organic 
products and health food shops to the shelves of food retail-ers. On offer are high-value 
convenience solutions for vegetarian chili and bolognaise in addition to functional and 
taste-enhancing solutions for the manufacture of products similar to boiled sausage. Other 
possible options for the production of meat free products include seitan, high protein 
wheat fractions and soya proteins.

This issue of  Meating Point Magazine addresses all these current trends and provides 
some additional insight into these hot topics.

As always we have some latest industry news, new launches, researches and an overview 
of  the upcoming “ meating” points.

Enjoy your read!

Tristan Bogaard

Dear reader, 



PUBLISHER:

MEATING POINT MAGAZINE Ltd.
8A Cedar Avenue, Ruislip, HA46UH, 
London, UK
TEL: +44 (0)20 8581 2341
FAX: +44 (0)20 8581 2341
E-mail: info@meatingpoint-mag.com
www.meatingpoint-mag.com

EDITORIAL BOARD:
Tristan Bogaard
editor@meatingpoint-mag.com

Ben Anthony
banthony@meatingpoint-mag.com

Steliyana Vasileva
svasileva@meatingpoint-mag.com

MARKETING TEAM:
Aylin Nedzhib
marketing@ meatingpoint-mag.com

Meylin Kara
support@meatingpoint-mag.com

Kenan Remzi Aliosman
support.germany@meatingpoint-mag.com

Zvezdelina Kehayova
subscribe@meatingpoint-mag.com

DESIGN:
Taner Kyuchukov
design@meatingpoint-mag.com

MEATING POINT MAGAZINE is published 
six times a year (February, 
April, June, August, October, December).

The online version of the magazine is available 
at www.meatingpoint-mag.com.

The copyright of material appearing in MEATING 
POINT MAGAZINE is held by MEATING 
POINT MAGAZINE Ltd. Reproduction of 
articles and pictures published in the maazine 
requires written permission of the Publisher. 
All trademark names cited in the magazine 
are property of their respective owners. The 
published assumes no responsibility for any errors 
in the articles and as expressed by the authors. 
MEATING POINT MAGAZINE reserves the 
right to use email addresses supplied to it for 
promotional activities.

When you have finished with this magazine please recycle it.

17

18

22

Contents

9 / 2016

Volume 2

EDITORIAL     3

INDUSTRY NEWS    6

SPOTLIGHT

Natural marinades can Prevent the Formation 16 
of Carcinogenic Compounds 
By Margit D. Aaslyng and Kirsten Jensen 

SODIUM REDUCTION

Challenges and Solutions linked to Salt Reduction  17
By Sascha Thaens

Sodium Rediction Ingredients for Meat Products 18
By Roland Snel

MEAT ALTERNATIVES   

Vegetarian Portfolio: From Niche to Mainstream 20

Meating the Textual Mark in Vegetarian Products 22
By Jo Smewing



36

29

42

IN THE NEXT ISSUE:

Sausage Processing - Mixing, 
Grinding, Filling, Clipping, Casing

Feeding the World

Flexible and Vacuum Packaging 
Trends

Halal

INDEX OF ADVERTISERS:

Frutarom Savory Solutions GmbH

Global G.A.P

Gulfood Manufacturing 

Industrial Auctions B.V.

Ishida Europe - Insert 

Life Sciences Ingredients 

MeatEX - Iran 
International Meat Exhibition

Micvac AD

SIAL Paris

The Six - Second Project

11

45

35

9

28

41

15

27

52

2

ROBOTICS

Time to Act: Robotics in the Food and  25
Beverage Manufacturing     
By Steve Osborn

PACKAGING NEWS   26

CASE STUDY

Sealpac Thermoformers Assist Yonekyu  29
in Creating Enjoyable Dining Experiences 
with its Processed Meat Products

RESEARCH

Boost the Nutritional Value of Meat  31
Products with Dietary Fibre
By Ursula Kehlet

TECHNOLOGY

Cellular Agriculture: Meat for  36
Today’s Future
By Henk Hoogenkamp

NEWS     42

“MEATING”POINTS”     48



6 www.meatingpoint-mag.com  |  2016

INDUSTRY NEWS

• The IX-EN series. 
This series is ideal for manufacturers 
requiring an affordable but highly 
accurate entry-level inspection solution. A 
reliable machine that balances impressive 
sensitivity with minimal operating costs, 
the IX-EN offers an excellent return 
on investment for manufacturers of 
uniform products such as bread, dried 
fruit, sliced cheese, yoghurt, pastry and 
confectionery.

• The IX-GN series. 
This series is ideal for manufacturers 
looking for the highest level of certainty 
and the best possible performance 
for a wide range of products. Able to 
detect pieces of stainless steel as small 
as 0.3mm in diameter, plus aluminium, 
glass, stones, rubber, dense plastic and 
shells and at high speeds, it is suitable 
for a variety of packed and unpacked 
products and includes a compact, built-in 
air conditioning unit.

• The IX-G2 series. 
This series is able to provide the highest 
level of quality assurance to processors and 
manufacturers of complex products including 
poultry, meat, vegetables and cereals. Its dual 
energy sensor detects what other inspection 
systems miss, providing highly effective X-ray 
detection of low-density objects from shells 
and stones to chicken bones, even in varying 
thickness or overlapping products. Its accurate 
inspection of low-density foreign bodies also 
minimises the risk of waste caused by false 
detection of a wide range of products.

The new range consists of three advanced X-ray systems: 

Ishida Europe has launched a new 
range of X-ray inspection systems 
to help food manufacturers and 
processors comply with global 
safety standards and meet the 
demands of quality and safety 
- conscious retailers 

ISHIDA LEADS THE WAY IN 
FOREIGN BODY DETECTION 
FOR FOOD PRODUCERSWITH 
A DVA N C E D  X - R AY  R A N G E
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Their new X-ray (IX) series raises the bar 
in performance and usability with a global 
range that meets all local territory standards. 
Offering customers easy maintenance and 
stress-free operation, the range includes 
a robust fail safe system that prevents 
a contaminated product reaching the 
consumer in the event of a power outage 
or breakdown, helping to minimise the 
potential for costly recalls. 

Ciaran Murphy, Quality Control Business 
Manager at Ishida Europe comments: 
“With the IX range, we have harnessed the 
latest advances in imaging technology to 
create industry-leading X-ray inspection 
systems that meet the specific needs of our 
customers across all markets and sectors, 
offering unrivalled detection of foreign 
body contaminants.” 

These machines deliver the level of certainty 
businesses need to meet the demands of 
their suppliers, both now and in the future. 
All models offer exceptionally sensitive 
foreign body contaminant detection and 
additional benefits such as the ability to 
identify damaged and missing products 
or components, helping our customers to 
achieve a rapid return on investment. Quick 
commercial returns are also achieved by 
ensuring that high quality product leaves the 
factory gate, safeguarding reputations while 
securing existing business and gaining new 
contracts through competitive advantage.

We are confident that the IX series offers 
the most comprehensive range of high-
performance X-ray products on the market.” 

The IX series also offers products that are 
specifically designed to cater for large packs 
or bottle applications. 

Both the GN and the EN ranges use Ishida’s 
patented Genetic Algorithm (GA) image 
processing to deliver superior accurate 

inspection with many standard GA settings 
already stored in the machines for a range 
of products and possible foreign bodies. 

Although all IX  systems offer the highest 
performance in the market, they are 
designed with ‘ease of use’ in mind, with 
the availability of touch screen interfaces 
that have user intuitive software. Everything 
within the new range has been designed 
to offer the maximum performance with 
the minimum cost in personnel training, 
to ensure producers can rapidly gain the 
benefits of their investment.  

www.ishidaeurope.com
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Consultancy and technology development 
company Carne Technologies, based in 
New Zealand, has developed a state-
of-the-art Stun Monitor and Logger 
(CTSML). This device monitors and logs 
electrical stuns in real time, ensuring 
stun effectiveness and compliance with 
industry standards.

Carne Technologies General Manager 
Dr Nicola Simmons says their CTSML 
is more than a simple logging device.

“This does more than just log information: 
this device pinpoints the causes of poor 
stunning and gives operators immediate 
feedback to improve performance, as 
well as identify problems with procedures 
or with equipment,” Nicola says.

This means the CTSML becomes an 
important training tool, and, for this 
reason, goes much further than most other 
products of its type currently available 
in international markets.

The company launched the latest version 
of the product at IFFA, the leading 
international trade fair for processing, 
packaging and sales in the meat industry, 
held in May 2016 and generated plenty 
of interest.

Nicola says Carne Technologies is 
currently working to bring on board 
agents based in France and the UK, 
in addition to their Australian-based 
agent, to facilitate sales thanks to the 
strong interest in the industry.

The benefits of the technology are wide 
reaching.

The CTSML records detailed and extensive 
stun data for compliance and audit 

requirements, measures operator performance 
and assists with stun operator training, and 
provides simple summary information to 
identify faulty procedures or equipment.

Crucially, the CTSML also monitors stun 
effectiveness to meet animal welfare 
standards. With recent developments 
in EU regulations regarding the use of 
electrical stunning equipment in meat 
processing, it is important operators 
get feedback across all aspects of the 
stunning process.

“Just logging stun information, without the 
tools to act on any problems immediately, 
isn’t ideal. With our system, all stun 
information can be accessed and 
displayed in real time, via any device 

such as tablets or phones. This means 
managers and supervisors can view stun 
operations from anywhere” Nicola says.

“The logger automatically emails summary 
reports and alarms if problems are 
detected, and we can provide remote 
support to help interpret the data and 
troubleshoot problems.”

The CTSML is compatible with most 
electrical stun systems and the 12 inch 
touch screen displays the stun amperage 
and voltage in real time while immediately 
alerting operators of any aspect of the 
stun that fails to meet requirements.

New Zealand meat processing company 
Auckland Meat Processors has been 
using the CTSML for many months and 
has found it to be an invaluable tool in 
their day to day operations.

Managing Director Fred Hellaby says 
the CTSML has improved productivity 
and operator performance while giving 
the company a solid database on stun 
performance.

“The CTSML has proven to be a valuable 
tool for us in the training of our operators 
and therefore improving our overall 
output and performance. The technology 
provides meat processing companies with 
the peace of mind they are performing to 
international welfare and safety standards.”

www.carnetech.co.nz

CARNE TECHNOLOGIES 
DEVELOPS NEW STUN 
MONITOR AND LOGGER
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The key steps meat companies need 
to take to achieve a smart factory in 
line with Industry 4.0 will be the major 
focus of a series of Meat Business 
Days being held by food IT software 
specialist CSB-System in Karlsruhe, 
Germany from 12th – 16th September.

As well a series of presentations from 
industry experts from Fraunhofer IAO, 
Multivac and CSB-System, the event 
will also include tours of state-of-the 
art meat producers in Germany, the 
Netherlands and Belgium, each of 
whom has already taken great strides 
in becoming a smart meat factory.

The Meat Business Days event is 
dedicated to innovative technologies 
and solutions for meat production 
of the future.  The focus will be on 
software, automation and image 
processing solutions to make the digital 
transformation a successful one.   

With business models, value-added 
chains, processes and consumer behaviour 
all becoming increasingly digitally 
connected, more efficient and more 
transparent, the event will examine 
which investments in digitalisation 
and automation are necessary to fully 
exploit the potential of the intelligent 
factory and the benefits these will bring 
to the meat industry.

For the factory tours, participants can 

choose to visit Wolf Wurstspezialitäten 
GmbH, EDEKA Südwest Fleisch GmbH 
or Fleischhof Rasting GmbH in Germany, 

ProMessa BV in the Netherlands; or 
Veviba S.A. in Belgium. 

www.csb.com

EVENT WILL PROVIDE ROADMAP 
TO THE SMART MEAT FACTORY
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Model PAS Type C Stunner

  Model PAS Type P Stunner

THE WORLD’S 
LARGEST VACUUM-
COOKING - CUTTER

The Vacuum-Cooking-Cutter K 1004 
AC-8 with a 1000 l bowl content is one of 
the IFFA 2016 highlights. By building the 
world’s largest Vacuum-Cooking-Cutter, the 
Stuttgart-based company has once again 
entered a new dimension. In companies with 
large production volumes, the K 1004 AC-8 
is an attractive alternative to several smaller 
cutters because it significantly optimizes the 
production process and saves space. Due to its 
large batches, the K 1004 AC-8 guarantees 
unrivaled material homogeneity and, thus, a 
constant product quality of premium boiled, 
cooked and dry sausages. Furthermore, the 
large batches help save time: The K 1004 
AC-8, producing between 4.8 and 8 t/h, 
achieves significantly higher throughputs 
than smaller cutters due to minimized 
loading interruptions. Thanks to its large 
bowl capacity, the machine can be loaded 
either via a 400 – 800 l bigbox loading 
device or continually via a screw conveyor. 
The need for personnel decreases at least 
by 50%. While the production of the same 
throughput in smaller machines requires 
either two (for two 500 l Cutters) or three 
(for three 325 l Cutters) qualified workers, 
only one person is necessary to operate the 
1000 l Cutter. In addition to fewer costs, 
minimum personnel also decreases potential 
sources of error. The hygiene improves as 
well, by minimizing the contact between user 
and material. Changing and sharpening of 
cutter knives as well as the general machine 
maintenance and cleaning arise for one 
instead of two or three machines.

Seydelmann Vacuum-Cooking-Cutters offer 
high speeds and very short evacuation times. 
Cutting under vacuum slows down the fat 
oxidation; taste and appearance of the sausage 
remain longer fresh. The protein extraction 
increases because the knives cut repeatedly 
even smallest particles. The product`s binding 

and stability improve allowing a larger 
addition of water and fat. Since the strong 
reduction of meat leads to the release of 
more taste carrying substances, the need for 
spices sinks further. The Seydelmann cooking 
function saves energy and time because it 
allows completing cooking and cutting in 
one working step. A further advantage is 
that the cooking function preserves taste, 
aroma and protein, previously lost in the 
cooking water. The automated cooking 
function prevents user errors and optimizes 
working processes. 

www.seydelmann.com/en

JARVIS 
TYPE C AND
P STUNNERS

Jarvis Products Corporation has introduced 
a new line of Model PAS Types C and 
P stunners, in both .22 and .25 calibers.  
Designed for operator comfort, Jarvis’ Type C 
stunners can be trigger fired by using either 
palm or fingers.  They are also rugged; 
made to withstand demanding stunning 
requirements, yet easy and quick to clean.  
Jarvis Type P stunners are comfortable to use 
with an ergonomically designed handle.  Both 
stunners provide low cost, powerful stunning 
of bulls, cattle, hogs, sows, sheep or other 
types of livestock, with positive retraction of 
bolt after firing. These stunners are simple to 
handle with one hand operation.  They offer 
users a humane process for quick, efficient, 
and high capacity stunning procedures.  

A wide variety of .22 and .25 caliber 
cartridge choices are available for both 

types of stunners.  Depending on specific 
applications, different cartridge power loads 
are also offered.

www.jarvisproducts.com

FP 240-6 
MAJA’S NEW 
PORTION CONTROL MEAT 
SLICING SYSTEM: FAST, 
STRONG, FLEXIBLE. 

Already since end of the Nineties, MAJA 
has developed, produced and distributed 
high-quality portion control fresh meat slicing 
systems based on the system of volumetric 
slicing. At IFFA 2016, the new MAJA FP 
240-6 was launched, a universal portioning 
machine for slicing applications of fresh or 
frozen meat cuts from pork, beef, veal, lamb 
and poultry. The latest MAJA portioning 
technology offers the highest degree of 
flexibility for equal-weight slicing of schnitzel 
and steaks, but also of beef rolls and meat 
cubes. Even pork and lamb chops can be 
portioned in an economic way.  

The special advantage of this new system 
is the enormous flexibility. For this reason, 
the FP 240-6 is not only of interest for the 
meat processing industry, but it offers also 
interesting opportunities for medium-sized 
companies. Automating the portioning 
process saves time and allows a high and an 
always uniform product quality. Moreover, 
the meat processor can react more flexible 
on seasonal extra volume and varying 
customer requirements.

Different slicing moulds can be integrated in 
one and the same calibration set, configured 
according to the customer’s individual 
requirements and the raw material to be 
portioned, allowing to process a high variety 
of products and to reply on changing market 
demands. The product changeover is made 
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Unique selection for meat, sausage, fish and convenience · Quick Solutions 
according to individual requirements · Innovative product developments 

DISCOVER VARIETY

FRUTAROM Savory Solutions GmbH
sginfo@frutarom.com 
www.frutaromsavory.com
     Gewürzreporter
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within seconds, without the use of tools, just 
like the changeover of the weight category. 

The FP 240-6 impresses by its extraordinary 
cutting speed of up to 240 cuts per minute. 
All cuts are of excellent quality with perfect 
shape and consistent thickness. The rotating 
chamber system allows the continuous infeed 
of the raw material under highest operator 
safety conditions, so that the portioning 
process can take place without interruption 
with minimum non-productive time.

The economic aspect is most important 
for portion control slicing. For this reason, 
the customer can choose between two 
portion programs, focusing either weight 
optimized portioning „Best weight“ or 
yield optimized portioning „Best yield“. The 
trimming-free division of the raw material 
can be adjusted individually. Both of the 
portioning programs offer the possibility 
of a freshness cut at the beginning and/or 
at the end of the raw material. Trimmings 
are discharged fully automatically and do 
not appear on the portion conveyor belt. 
Depending on the desired formation, a 
group complementation can be made for 
completion of the packaging unit.  

The MAJA user interface on the touchscreen 
display in IP69K leads the operator in a 
comfortable way through the different 
authorization levels by user chip identification 
by RFID-technology.

Modern servo drive technology allows that 
the portion control meat slicing system does 
not require compressed air connection. 

www.maja.de

ESSENTIA 
PROTEIN 
SOLUTIONS 
LAUNCHES NUTRITIONAL 
PROTEIN RANGE 
Ingredients specialist Essentia Protein 
Solutions has introduced a new range of 
meat proteins in response to growing demand 
from the food industry for nutritionally high 
protein products.

Essentia’s new nutritional range is available 
as beef, chicken and pork powders made 

from 100 per cent natural meat based 
ingredients.

These products contain minimum 90 per cent 
protein for food manufacturers looking to 
enrich protein levels in everyday products, or 
to meet nutritionally balanced requirements.

And they are non-functional, which means 
their addition does not affect the finished 
product eating characteristics.

Tom Cooke, Essentia’s regional director 
UK & Ireland, said: “Simply by adding our 
natural meat protein nutrition range, you 
can boost the protein content of your food 
product without any change to its integrity. 

“And the convenience of protein powders 
means products are 100 per cent soluble 
and very well suited to a wide range of food 
applications - from soups, sauces, meat 
products and ready meals, to protein bars, 
drinks and healthcare products for those 
needing a nutritionally balanced diet.”

Mr Cooke added: “We are proud to bring 
these nutritional products to the UK market.  
It’s a logical extension to our existing product 
portfolio.”

Essentia has also developed new software 
technology which evaluates recipes and 
products and then identifies and advises 
on additional requirements to meet protein 
targets.

 www.essentiaproteins.com
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INTO THE 
F U T U R E 
WITH INNOVATIONS - 
LESS IS MORE

“Less is more” - a trend that focusses on 
the reduction of ingredients in food, such 
as fat, sugar and salt as well as ingredients, 
such as glutamate, gluten, allergens or 
preservatives. VAN HEES has developed 
new solutions for the production of meat 
products, tackling this trend. 

VANTASIA® Atacama oGAF 

In addition to the finely tuned spices like 
powerful pepper and crunchy onion granules, 
it is primarily the Atacama Desert salt, 
which makes this barbecue seasoning so 
unique . The Desert salt has formed over 
a million years at the bottom of a salt lake 
in Chile’s Atacama Desert. The special 
feature in the Atacama salt combines both 
po-tassium, and sodium ions in the same 
particle, thereby having an inherently low 
sodium content. This thoroughly natural sea 
salt contains 35% less sodium than regular 
salt . This Barbecue seasoning is meant for 
steaks from all types of meat. Its flavour is 
en-hanced by rough-ground pepper and 
onion granules. VANTASIA® Atacama oGAF 
emphasises the meaty flavour without being 
overpowering. For example, VANTASIA® 
Atacama oGAF enhances the flavour of a 
prime steak, without this losing its wonderful, 
prominent beef taste.

VANTASIA® Panier-Quick breadcrumbs 
oGAF – breadcrumbs now gluten-free!

In order to offer all customers breaded meat 
specialties, VAN HEES has developed 

gluten-free breadcrumbs that are easy to 
use and the guarantee a constant quality 
in the end product. VANTASIA® Panier-
Quick Knuspergold oGAF are a golden 
crisp breadcrumb coating for meat, fish and 
poultry. The addition of cornflakes boosts 
crispness and crunchiness. VANTASIA® 
Panier-Quick Rubin oGAF is a ready-to-use 
bread-crumb for any produce that needs 
coating, i.e., meat, fish, poultry, vegetables, 
etc. With well-balanced seasoning, a delicate 
note of red pepper and a crisp finish. 
VANTASIA® Panier-Quick Gold oGAF, a 
ready-to-use breadcrumb for meat, fish, 
poultry, vegeta-bles, etc. With an intense 
golden colour and a subtle curry flavour. 

VAN HEES® SoMinus Natural KS

VAN HEES® SoMinus Natural KS now 
provides food manufacturers, particularly 
those in the meat processing industry, with 
the opportunity to significantly reduce 
the percentage of sodium or salt in their 
products without having to change their 
recipes. Compared to conventional cooking 
salts, VAN HEES® SoMinus Natural 
KS naturally contains at least 30% less 
sodium. What makes this salt so unique is 
its natural composition of sodium chloride 
and potassium chloride, which can be found 
in every single grain of salt. VAN HEES® 
SoMinus Natural KS is only suitable for use 
with uncured meat produce.

www.van-hees.com

T - 2N W - 
CLEAN LABEL SOLUTION 
TO IMPROVE THE 
OVERALL QUALITY 
OF FRESH PRODUCTS

T-2N W is a clean label solution to improve 
the overall quality of your fresh products and 
to extend their shelf life naturally.

T-2N W is a water-soluble blend of fruit and 

spice extracts with high levels of naturally 
occurring compounds with antioxidative 
capacities. It is designed to assure the 
clean flavour of fresh meat, poultry and 
fish products, protecting them at the same 
time against food borne pathogens such as 
Listeria or Salmonella.

Thanks to the improved shelf life, you can 
optimize your production planning and 
reduce your distribution costs. T-2N W 
highlights the authentic flavour profiles 
of the meat over the full length of its shelf 
life. The functional properties, antimicrobial 
activity and the total phenolic components 
are standardized and controlled to guarantee 
consistent performance.

www.prosur.es

BIOPRIME 
STARTER
– AND PROTECTION 
CULTURES 
FROM MEAT CRACKS – 

INVISIBLE BUT 
ESSENTIAL

Almost no other achievement has revolutionised 
the meat technology as the invention of starter 
cultures for the raw sausage fermentation. The 
traditional process of producing raw sausage 
products, using the natural bacterial flora 
of the meat was more or less subject to the 
random principle. It was nearly impossible to 
control the quality and guarantee continuous 
product quality. Nowadays, it is possible 
to achieve the desired aW-values and 
pH-values very precisely by using the right 
starter cultures and professional control of 
the fermentation plant.

Therefore, requirements and specifications 
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within narrow bounds are made on the raw 
sausage products by food retailing and 
processing industry. The consumer also 
expects continuous quality.

Since the maturing process is significantly 
dependent on the fermentation activity 
of the starter cultures, in 2004 the Meat 
Cracks Technologie GmbH has decided to 
broaden their product portfolio with starter- 
and protection cultures which are produced 
in the in-house class 10 cleanroom. Thereby, 
raw sausage compounds and starter cultures 
can be perfectly matched to control the 
maturing process to a great extent.

All used culture strains are subject to strict 
quality controls in our in-house laboratory. 
Every batch is analysed for its effectivity. 
New strains and strain variations are subject 
to further practical tests in the Meat Cracks 
technology centre to determine effectiveness, 
fermentation activity and the effects on the 
character of the finished product. Thereby, 
the Meat Cracks Technologie GmbH takes 
into account that continuous and repeatable 
raw sausage quality can only be achieved by 
high-quality cultures and maturing compounds. 
Thanks to the in-house production, the quality 
of the starter cultures is not left to chance.

Besides the acidifying and flavour forming 
properties of the starter cultures, in recent 
years the Meat Cracks Technologie GmbH 
conducted research on metabolic products of 
microorganisms. The focus was on Bacteriocin-
producing strains which work against spoilage 
and pathogenic microorganisms such as 
Listeria monocytogenes and do not have 
an effect on the fermentation activity of the 
starter culture. We worked with from the raw 
sausage directly isolated Listeria subspecies 
to achieve best results in the finished product. 
As a result of the research activities carried 
out, the protection cultures of the BioPrime® 
Safe range were developed. They ensure 
demonstrably better product safety and 
make an important contribution to the 
Listeria management in products such as 
Zwiebelmettwurst.

Therefore, Meat Cracks offers extensive 
services in the areas of raw sausage and 
raw ham technology within their areas of 
expertise; maturing preparations, flavour, 
starter- and protection cultures as well as 
the technological implementation into the 
production process.

www.meatcracks.de

INTO THE 
F U T U R E 
WITH INNOVATIONS – 
DETECT & PROTECT

Today‘s food, such as meat produce or 
other products derived from animals or 
plants, must conform to a vast number of 
requirements. For instance, long distribution 
channels demand a long shelf-life and a high 
degree of food safety. Flavour and freshness 
must also be maintained throughout the 
whole lifecycle of a product.

On the other hand, both consumers and 
retailers demand that food be processed as 
carefully as possible, that it stays fresh for a 
long time and that the necessary shelf-life is 
achieved without the addition of chemical 
preservatives. 

Manufacturers face an additional challenge 
due to the growing demand for „reduced/ low/
contains no“ products. In other words, claims 
that promote the absence or reduction in the 
amount of fat, sugar, salt or preservatives 
in a product. The reduction in salt or sugar 
content often removes hurdles that actually 
play a vital role in keeping the product fresh.

The aim of this innovative “DETECT & 
PROTECT” approach is an optimization 
of all product parameters to develop a 
customized and product- and customer 
specific solu-tion. In addition to the primary 
objective of food shelf life and safety, it is 
aimed to max-imize product quality and 
realize an optimization of manufacturing costs.

www.van-hees.com

‘CERESHRED’-   
TEXTURED PROTEIN 
MADE FROM SOYA 
AND WHEAT

The meat-free category experienced a solid 
climb in volume sales of 17% between 2008 
and 2013 in Europe. All indications are that 
this trend is set to continue, with significant 
growth expected in the years ahead - on 
both a European and global scale.

One of the main reasons for this positive 
forecast is that consumers’ nutritional 
knowledge continues to increase. Enticed by 
the promise that it can help you lose weight, 
feel stronger and avoid age related muscle 
loss, 71% of consumers say they want more 
protein in their diets. In particular, consumers 
are looking at meat-free, plant- based 
proteins. ‘Flexitarians’ is the name given 
to this group of consumers. Processors are 
adapting and targeting both vegetarians 
and flexitarians.

Kerry’s ‘Cereshred’ is a textured protein 
made from soya and wheat. It is uniquely 
processed to give a meat-like texture and 
absorbs about three times its weight in 
water ensuring excellent flavour delivery. 
Every time.

Our 20 year history as a meat-free supplier 
means that we can deliver differentiated, 
authentic profiles. We know the meat-
free category is one to watch and where 
manufacturers need to find innovative 
solutions to the challenges still experienced 
by the industry today.

Our functional systems for binding, provide 
great mouthfeel and additional benefits such 
as added fibre combined with ‘fresher for 
longer’ processes to reduce waste.

www.kerry.com
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Frutarom Savory Solutions’ CombiSafe 
starter cultures enable manufacturers 
to significantly reduce the number of 
Listeria monocytogenes in raw fermented 
sausages. By incorporating a lactic acid 
bacterium, which produces a bacteriocin, 
the CombiSafe range combines the 
properties of regular ripening cultures 
with protection functionality against 
listeria. In combination with the suitable 
ripening agents and seasonings, the 
cultures are a true All-in-One-solution. 
They are available in four variants to 
meet different requirements in terms 
of product ripening conditions, flavor 
profiles and color development.

In the CombiSafe product range, Frutarom 
Savory Solutions has combined a lactic 
acid microorganism with maturing cultures. 
The lactic acid microorganisms in the 
BITEC® STARTER B range are able 
to build bacteriocines. Bacteriocines are 
antimicrobial substances which can disturb 
the cell membrane synthesis respectively 
membrane integrity of Listeria cells. For 
instance, it can build pores which leads to 
loss of cell content which can destroy Listeria 
cells. The range has been developed in 
Frutarom’s state-of-the-art starter culture 
laboratory in Holdorf, Germany.

BITEC® STARTER B1 is ideal for traditional 
slow ripening applications, while BITEC® 
STARTER B2 is an excellent choice when 
a rapid and active ripening process is 
required. Both are mixtures of various strains 
and include Kocuria salsicia, resulting in a 
distinctive mild fermented flavor and taste, 
and the progressive development of the 
typical red color.

Another variant for fast ripening is BITEC® 
STARTER B3, which ensures a rapid 
acidification. It produces a mild aroma and is 
even more competitive against spontaneous 
flora compared to BITEC® STARTER B2. 

Finally, BITEC® STARTER B4 is ideally suited 
for traditional slow ripening procedures. The 
culture is highly competitive and contributes 
to product safety. 

The efficacy of the bacteriocin producing 
lactic acid bacteria has been examined by 
means of challenge tests. Raw fermented 
sausage spread and salami were inoculated 
with Listeria monocytogenes to research the 
ability of the CombiSafe products to reduce 
the bacterial count. For all tested applications, 
significant decreases were achieved. 

“Our CombiSafe range is a very promising 
addition to our portfolio. Product safety is a 
significant concern for the food industry. With 
CombiSafe we offer a natural solution to 
improve product safety,” says Josefine Petzka, 
employee R&D Cultures at Frutarom Savory 
Solutions. “Our range enables manufacturers 
to create raw fermented sausage specialties 
that combine an outstanding sensory profile 
with product safety.”

The company offers its meat starter cultures 
with adjusted ripening agents and seasonings. 

This all-round-package, combined with 
the support of Frutarom’s experts, allows 
manufacturers to deliver high quality products 
with superior sensory properties.
        www.frutaromsavory.com     

COMBISAFE: 
STARTER CULTURES WITH 
BACTERIOCIN-PRODUCING PROPERTIES

Tehran International Fairground
5 - 8  November 2016

www.iranmeatex.com/en
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SPOTLIGHT

W hen the summer comes, it is time 
to barbecue. Placing the meat on 
the grill creates both a good spirit 

and tasty food. However, it can also create 
undesirable chemical compounds – the so-
called cooked-food mutagens – but help is at 
hand. DMRI has proven that by marinating 
the meat with antioxidative marinades, it is 
possible to reduce the content of some of 
these unhealthy compounds significantly.

When the meat is barbecued, it is exposed 
to intense heat. The heat causes complex 
chemical reactions, and potentially harmful 
compounds (heterocyclic aromatic amines 
(HCA)) can be formed in the crust. These 
HCAs are suspected to have a connection 
to colon cancer, and it is therefore desirable 
to reduce the content. 

Previous studies have shown that meat with 
marinades containing natural antioxidants 
does not form HCAs during barbecuing to 
the same extent as meat without marinade. 
At the same time, consumer surveys have 
shown that especially pork is often marinated 
before it is placed on the grill. For that 
reason, there is a potential in developing 
marinades that increase the eating quality 
of the meat and at the same time hinder 
the formation of HCAs.

By combining gastronomy and chemical 
research, DMRI has developed three different 
marinades with a high antioxidative potential, 

thus they are potentially effective against 
HCA formation. The marinades were based 
on oregano, sumac and acerola as these 
herbs and berries had proven to have an 
extraordinary high antioxidative activity 
in a preliminary screening. Consumer tests 
were used to assess the sensory quality of 
marinated, barbecued pork chops. 

The consumers received chops with marinade, 
which they brought home with them on a 
Friday and barbecued during the weekend. 
On the following Monday, they returned 
one of the chops to DMRI that estimated 
how well done it was. At the same time 
under controlled conditions at the Grilleriet®, 
marinated chops were barbecued until they 
were well done (80°C). These chops were 
analysed for the content of three HCAs with 
mutagenic properties, MeIQx, DiMeIQx and 
PhiP, by LC-MS/MS (QTRAP® 6500, AB 
SCIEX, Concord, ON, Canada). 

Generally, the chops the consumers had 
barbecued were estimated to be well done 
according to their inner colour. Only 30% 
were estimated to be barbecued to a rose-
pink colour – that is at a core temperature of 
65°C or lower. Most consumers barbecued 
the chops to a core temperature of 70°C 
(44%), 75°C (30%) or higher (6%). As it is 

known that the formation of HCAs takes 
place during continuous frying at high 
temperatures, the tradition of barbecuing 

the meat thoroughly shows that there is 
a need for the antioxidative marinades 
to hinder the formation of potentially 
harmful HCAs. 

The consumers assessed the marinades 
based on oregano and a combination 
of sumac and acerola in Dijon mustard 
most positively, while the pure acerola 
based marinade was assessed the least 
positively. The chemical analyses of the 
crust of the meat showed that all three 
marinades reduced the formation of the 
analysed HCAs. The chops marinated 
in the Dijon based marinade with sumac 
and acerola had a very high content of 
two co-mutagens – that is compounds 
that are not mutagenic themselves, but 
they can increase the mutagenicity of the 
other compounds. The reason for this is not 
known, but it underlines that the effect of 
marinade on HCAs cannot be predicted 
precisely, but must be examined in each 
case. The marinade with oregano is one of 
the three marinades that most favourably 
combines the gastronomic value with more 
healthy barbecuing. The project demonstrates 
that by combining basic knowledge of the 
antioxidative effect of herbs and berries with 
consumer surveys and chemical analyses, 
it is possible to develop marinades that 

enables the customers to barbecue with a 
clear conscience. 

www.teknologisk.dk  /  www.dti.dk

NATURAL MARINADES CAN PREVENT THE 
FORMATION OF CARCINOGENIC COMPOUNDS 
By Margit D. Aaslyng and Kirsten Jensen
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The reduction and control of salt is a 
huge topic in the food industry. Salt 
adds much more than just a salty 

taste: it also has bitter and sour notes, acts 
as a powerful flavor enhancer, and plays 
a role as a processing and preservation 
agent too. In essence, it is not possible 
to completely remove salt from most 
formulations. And, what’s more, these 
important functionalities can’t simply be 
replaced by a single component. 

The challenge is to develop products with 
less salt but, at the same time, retain the 
same taste and mouthfeel. Sodium chloride 
contains an average of 40 percent sodium 
whereas potassium chloride only contains 
0.2 percent. Although simply replacing 
sodium chloride with potassium chloride 
is possible, it produces an unpleasant 
metallic taste. To mask these undesirable 
off-notes, expensive masking flavors have 
to be added. Therefore, the challenge is to 
find a salt substitute that produces a similar 
taste profile, but at a lower cost.

To reduce the salt content of food products 
and maintain a well-rounded salt flavor, 
the German company RAPS offers two 
solutions. As a unique concept, the ingredient 
manufacturer combines potassium chloride 
with spice extracts. This seasoning enables a 
sodium content reduction of up to 40 percent 
in the final product. In addition, any metallic 
off-notes are perfectly masked, so there are 
no flavors that are subject to declaration. 
The texture and water binding properties 
remain fully intact and, furthermore, the 

use of this solution generates significant 
cost savings. 

To cite a specific example, traditional wiener 
sausages each contain up to 20 grams of 
nitrite. To claim a salt reduction positioning, 
the sodium content must be lowered by 30 
percent, which means replacing 6 grams 
of nitrite. Incorporating a similar amount 
of “RAPSolution Salt Control”, however, 
results in a saving of at least 50 percent 
compared with salt reduction solutions 
based on the addition of extra flavors. This 
is a more economical and allows for a more 
attractive product positioning.

“RAPSolution Salt Control CT”, in which 
sodium chloride is encapsulated with fat, 
is another good alternative. The salt is 

then inhomogeneously distributed in the 
dough during the baking process. By using 
this solution, up to 28 percent% less salt is 
required to achieve the same level of salt 
perception. In toast, for example, the coated 
salt grains form irregular, concentrated “salt 
spots” in the dough (Figure 1), resulting in a 
normal salt taste and eating sensation. The 
inhomogeneously distributed CT solution is 
ideal for the production of baked goods with 
a lower salt content, whereas “RAPSolution 
Salt Control” with potassium chloride and 
spice extracts is suitable for meat and 
sausage products.

Reduced salt solutions are more expensive 
than regular salt. But, as salt-reduced products 
have a high appeal and are perceived to be 
healthier, consumers are willing to pay more. 
Compared with salt reduction approaches 
that include expensive masking flavors, the 
innovative “RAPSolutions” are still more 
economic. Plus, they don’t compromise on 
taste and declaration, which allows for the 
production of premium quality sodium-
reduced products.

www.raps.de

CHALLENGES AND SOLUTIONS 
LINKED TO SALT REDUCTION
RAPS OFFERS UNIQUE CONCEPTS 
FOR INTERNATIONAL PRODUCTS
By Sascha Thaens, 
Director Sales Management & Strategy, RAPS GmbH & Co. KG.

Figure 1: Inhomogeneous distribution of “RAPSolution Salt Control CT” in toast.



18 www.meatingpoint-mag.com  |  2016

SODIUM REDUCTION

Growing consumer focus on health and 
nutrition has led to an increase in demand 
for sodium reduced meat products. With 
salt frequently used to deliver important 
structural properties as well as helping to 
preserve foods and enhance taste, there 
are a number of technical considerations 
that must be taken into account in order to 
successfully reduce sodium content. Alongside 
a reduced sodium positioning, maintaining 
overall consumer appeal is essential to create 
winning products.

Government guidance

Sodium intake has a proven impact on 
human health. Studies show that a high 
level of sodium in the diet is associated with 
raised blood pressure, which is a known risk 
factor for strokes and cardiovascular disease1. 
Indeed, the UK-based group Consensus 
Action on Salt & Health has estimated that 
lowering salt intake – from the 2008 UK 
average of 8.6 grams (g) a day per adult to 
6 g – could reduce the risk of strokes by 22 
per cent and heart attacks by 16 per cent2. 
The World Health Organisation (WHO) 
recommends an intake of less than 2 g of 
sodium per day for adults, equivalent to 5 
g of salt per day3. However, a major global 
study conducted in 2010 found that in 181 of 
187 countries (constituting 99.2 per cent of 
the world adult population), national intakes 
exceeded the WHO recommendations. The 
same analysis estimated that, globally, the 
average daily intake was approximately 
4g of sodium, or 10 g of salt, per person4. 

Alongside meeting the demands of health 
conscious consumers, regulatory bodies are 

working with industry to reduce the salt content 
in food. The European Union, for example, 
has established a salt reduction framework 
with the aim of achieving reductions in salt 
intake in line with the WHO guidelines5. 
Governments in individual countries also run 
initiatives to tackle high salt and sodium intake, 
with the Food Standards Agency in the UK 
issuing sodium reduction targets through to 
2017. While there is no legal obligation for 
compliance in the UK, food manufacturers not 
meeting these targets will be publicly named.

Sodium reduction and processed meats

Meat products and processed foods, such as 
ready meals, soups and sauces, have been 
identified as foods in which meaningful salt 
reductions may be achievable. Processed 
and prepared foods account for 77 per 
cent of salt intake on average in the United 
States6  and an analysis completed in 
Australia concluded that the processed food 
groups with the highest sodium content were 
sauces and spreads (1283 milligrams (mg) 
per 100 g) and processed meats (846 mg 
per 100 g)7. Of course, whilst salt is typically 
added to food products discretionally by 
consumers to enhance taste, it plays a 
much wider role when added during the 
formulation of processed meat products. 
As well as improving the taste and texture 
of a product, salt is also used to protect 
meat products from spoilage and to act as 
a binder, thanks to its ability to extract the 
proteins in meat. This water-binding property 
prevents cooking losses, aids succulence and 
increases the solubility of muscle proteins. 
When looking to reduce the sodium content 
of meat products, all of these factors must 

be considered to ensure that consumer 
expectations are not adversely affected.

There are a range of technologies available 
that have been designed to address the 
formulation difficulties manufacturers face 

SODIUM REDUCTION INGREDIENTS 
FOR MEAT PRODUCTS
By Roland Snel

1 The result of eating too much salt can be measured in blood pressure, American Heart Association, July 2015 http://newsroom.heart.org/news/
the-result-of-eating-too-much-salt-can-be-measured-in-blood-pressure
2 Salt Action Summary, World Action on Salt http://www.worldactiononsalt.com/worldaction/europe/54026.html
3 Salt reduction – fact sheet, World Health Organisation, June 2016 http://www.who.int/mediacentre/factsheets/fs393/en/
4 Powles, J. et al. Global, regional and national sodium intakes in 1990 and 2010: a systematic analysis of 24 h urinary sodium excretion and dietary 
surveys worldwide, BMJ Open 2013;3:e003733 doi:10.1136/bmjopen-2013-003733
5 http://ec.europa.eu/health/nutrition_physical_activity/high_level_group/nutrition_salt_en.htm
6 Sodium in Your Diet: Use the Nutrition Facts Label and Reduce Your Intake, U.S Food and Drug Administration, February 2016 http://www.fda.
gov/food/ingredientspackaginglabeling/labelingnutrition/ucm315393.htm
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when reducing the sodium content of meat 
products, such as poor flavour or texture or 
reduced consumer appeal. A good example 
of a formulation aid is functional soya protein, 
which effectively aids water absorption and 
binding, thus preventing a loss in quality of 
the end product. Functional soya protein is 
not only useful for preventing the potential 
negative effects of sodium reduction, but can 
also have a positive impact on the consumer 
experience by enhancing mouthfeel and 
improving structure and bite.

Whilst sodium reduction offers a variety of 
benefits, the potential technical challenges 

faced by manufacturers during product 
development can be daunting. ADM’s WILD 
Flavors & Specialty Ingredients business unit 
has combined its flavour expertise and protein 
capabilities to overcome some of these technical 
difficulties and support manufacturers in 
achieving sodium reduction in meat products. 

The company’s SaltTrim® range includes a 
variety of solutions specifically designed for 
use in reduced sodium meat applications. 
Sea SaltTrim®, for example, is based 
on sea salt, which is naturally high in 
potassium chloride and other minerals. 
Combined with ADM’s natural flavourings, 
Sea SaltTrim® delivers a full salt flavour 
without the bitterness that is often 
associated with potassium, and contains 
30% less sodium than table salt. Also 
available is Salt Enhancer, a natural 
flavouring designed for food with low 
sodium levels. When combined with 
potassium chloride, Salt Enhancer allows 

sodium to be reduced or removed from 
product formulations while preserving the 
products’ salty notes. Presented in dry 
powder form, Salt Enhancer facilitates 
the reduction of sodium in a range of 
products including fresh processed, raw-
cooked and precooked meat. 

Sodium reduction technologies deliver 
enhanced results when combined with 
soya proteins. ADM’s Arcon® range of 
functional soya protein concentrates help 
to maintain the quality and consistency of 
meat products thanks to the ingredients’ 
ability to aid water absorption, binding and 
mouthfeel. The full portfolio of ingredients 
has been designed to provide high-quality 
solutions to food companies and address 
consumer preferences for convenient foods 
and healthier diets. 

Sodium reduction for the future

Sodium reduction in meat products is 
likely to become more commonplace as 
consumers become increasingly focused on 
the effects that diet and specific nutrients 
may have on their health. As a result, food 
manufacturers looking to stay ahead of 
the competition will need to concentrate 
on reducing sodium levels in their meat 
products. Technical expertise from leading 
ingredient manufacturers can ensure that 
a reduction in sodium does not lead to a 
reduction in quality, but enables processed 
meat producers to improve both the nutrient 
profile and the overall consumer appeal of 
their products.

About the author:

Roland Snel 
is the senior technical manager at ADM, one 
of the world’s largest agricultural processors 
and food ingredient providers, with more 
than 32,300 employees serving customers in 
more than 160 countries. Roland has worked 
at ADM since 2010, he is specialised in 
food ingredients suitable for meat product 
applications and currently leads the technical 
team for the EMEA region.

www.adm.com

7 J. Webster et al, A systematic survey of the sodium contents of processed foods, Am J Clin Nutr February 2010 vol. 91 no. 2 413-420
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Consumer interest in meat alternatives 
continues to rise. For manufacturers, 
however, there are technical 

challenges that need to be overcome in 
order to deliver products that convince in 
terms of taste, texture and appearance. 

A stroll down the average supermarket aisle 
shows that the days when meat substitutes 
were thought of as being somewhat dull are 
long gone. Thanks to the versatile vegetarian 
products on offer, meat substitutes nowadays 
are convenient and delicious products – 
whether it’s cold cuts, spreads or something 
for the BBQ. The number of consumers who 
follow a vegetarian or vegan diet is rising, 
and many other consumers ¬– the so-called 
“flexitarians” – are making the conscious 
decision to reduce their meat consumption. 
This is driving diversity and versatility in the 
meat alternatives market. Indeed, according 
to current data from Innova Market Insights, 
one of 2016’s Top 10 trends will be the 
“flexitarian effect”. The market analysts note 

that the number of meat substitutes launched 
in Western Europe has more than doubled in 
the past four years and that this sector looks 
likely to grow its market share in NPD terms. 
Researchers at Markets and Markets also 
confirm this positive forecast by predicting 
that the global meat substitutes market may 
reach USD 5.17 billion by 2020 at a CAGR 
of 6.4% from 2015 to 20201.

Public issues such as health, animal welfare 
and the environmental impact of meat 
production have notably influenced meat 
consumption. Nevertheless, many consumers 
appreciate the taste experiences associated 
with meat products, and manufacturers who 
can offer solutions that combine a meaty 
taste profile with vegetarian ingredients can 
capitalize on this. “Texture, appearance and 
taste: these are the three big sensory issues 
you have to cope with when developing 
meat substitutes,” explains Ralf Steinmann, 
R&D Director at Frutarom Savory Solutions. 
“We know the gold standard of meat and 

sausage specialties really well; it’s our core 
business. With our vast range of seasonings, 
compounds, functional ingredients and 
convenience components, we have a very 
good base from which to transfer our 
knowledge to the field of meat alternatives.”

Complex recipe development

When developing meat-free products, the 
main challenge is replacing the meat with 
other ingredients and, at the same time, 
simulating the sensory properties of meat 
products as effectively as possible. Depending 
on the protein source used – it could be soy, 
wheat, egg or peas – the product can be 
promoted with vegan or free from allergenic 
ingredient claims. However, every protein 
source has its own unique set of properties.

Texture is a key criteria when it comes to 
consumer acceptance. In order to produce 
foods that have a similar mouthfeel as meat, 
suitable raw materials have to be carefully 
combined. Color is another important factor, 
and to give vegetarian products a similar hue 
as meat and sausage products, Frutarom 
uses a broad range of carefully selected 
vegetable and herb extracts.

VEGETARIAN PORTFOLIO: 
FROM NICHE TO MAINSTREAM

1 http://www.marketsandmarkets.com/PressReleases/meat-substitutes.asp
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Next to taste, meat is also valued for being 
a good source of high quality protein, which 
makes it a valuable part of the daily diet. For 
its meat substitutes portfolio, Frutarom only 
chooses raw materials that deliver valuable 
protein content. By using vegetable oils that 
are high in single unsaturated fatty acids, 
meat substitutes can contribute to a diet with 
favorable fatty acid composition. 

Versatile solutions 

With its expertise in seasonings and meat 
processing, as well as its comprehensive 
ingredients portfolio, Frutarom Savory 
Solutions is well placed to serve the growing 
meat alternatives market. The company 
has recognized the growing potential for 
vegetarian products and has developed a 
range of meat-free products with outstanding 
sensory properties. Across the range, texture, 
smell, taste and color are very close to the 
meat-containing originals.

Frutarom’s portfolio is divided into three 
product groups: meat-free cold cuts, meat 
analogues and vegetarian convenience dishes. 
As such, it provides solutions for vegetarian 
cold cuts and pâtés, vegetarian meatballs, 
Wiener and Bratwurst sausages as well as 

vegetarian Bolognese and chili, all of which 
can be produced with existing equipment. 

Future potential

Ralf Steinmann is delighted with the new 
range: “Many employees in Frutarom’s R&D, 
application technology and production 
departments have classic backgrounds as 
butchers. So, it’s not surprising that one or 
two of them were skeptical about this new 
portfolio. I think we’ve convinced them, 

however, and that really is a high quality 
seal of approval.” 

The company is continuously searching for 
new ideas and trends, and ways to convert 
these inspirations into new product offerings. 
And as well as this proactive approach, 
Frutarom’s experts are always available to 
offer tailored solutions, to meet customer 
demands and to collaborate with clients 
to bring novel concepts to life.

www.frutaromsavory.com
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Photo 1

After years of being confined to a niche 
group of dedicated vegetarians, meat 
alternatives have at last hit the mainstream. 
Rising numbers of vegans, vegetarians and 
flexitarians and the quest for protein from 
healthier, more ethical, environmentally-
friendly and/or cheaper sources than meat 
have fueled spiralling global demand. And 
at the same time, supply has not only grown 
but also become cheaper and improved in 
quality thanks to advances in manufacturing 
technologies and the commercialization of 
more diverse protein sources.

But while these factors may indicate that 
meat-free success could come relatively easy, 
in fact the opposite is true. For decades, 
manufacturers of soya- and mushroom-based 
products, or processed foods that contained 
them, struggled to create products with 
mass market appeal. On top of taste and 
cost issues, texture was, and still is, one of 
the industry’s biggest challenges. Now that 
so many more consumers are now seeking 
meat alternatives (and are prepared to pay 
a premium for them), the pressure is on to 
develop products that adequately replicate 
the nutritional, visual, gustatory and textural 
characteristics of meat. It is a tough brief. 
But lab instrumentation is proving not just 
a helpful extra, but an indispensable tool 
for manufacturers. Here we look at some 
instrument-based test techniques that can 
help solve perhaps the textural condundrum.

The meat alternative challenge

Whole muscle meats and poultry have unique 
textures thanks to their composition: bundles 
of long, thin muscle fibres, interspersed with 
tiny pockets of fat. In general, they are 
deemed most appetising when tender yet 
meaty. In processed products like sausages, 
the desirable texture is more springy but still 
firm to the touch. With such variables, it is 
hardly surprising that manufacturers find it 
difficult to replicate exactly the texture of a 
specific meat product. Vegetarian proteins 
lack both tensile strength and moisture-binding 
properties, so can often be dry – sometimes 
even “cardboardy” – or soft and mushy.

The first impression: bite

The moment a consumer first bites into 
any food is critical. Finding a product 
tougher, harder or softer than expected can 
cause almost immediate disappointment. 
This is particularly true in meat and meat 
alternatives, where initial bite forces can 
vary dramatically. Whereas the force 
required to bite into a burger or similar 
patty-style product is relatively constant, 
in sausages, casings mean the product 
may initially display elastic properties 
which require a higher force to puncture 
through, after which force will drop as the 
product is sheared.

Imitating the action of the front teeth, a 
standard knife blade attached to a texture 
analyser can accurately measure bite 
force. A sample of fixed height and width 
(or wider than the blade) is placed on the 
testing platform; the maximum force and 
the area under the positive region of the 
curve are measures of hardness or ‘bite 
characteristics.’

In most cases, meat products display 
higher bite forces than their vegetarian 
alternatives, as shown in graph 1. The 
maximum force measured in the beef 
burger sample was around 35% higher 
than that in the Quorn burger. The work 
of shear (area under the curve), which 
indicates a firmer or tougher bite, is also 
significantly greater.

For cylindrical products 
like sausages, bite force 
is better measured using 
a Warner-Bratzler blade, 
depicted in photo 1. This 
is the most common 
biting or shearing system 
for the assessment of 
meat and meat products 
and is an empirical 
technique developed 
approximately 70 years 
ago. The fixture requires 
little sample preparation 
and gives a crude but 
quick assessment of 
quality. Thanks to the 
triangular notch in its 
centre, the blade has 
a larger cutting surface 
around the product, 
while a slotted base insert 
means it can cut through 
the entire sausage.

MEATING THE TEXTURAL 
MARK IN VEGETARIAN PRODUCTS
By Jo Smewing, Applications Manager, Stable Micro Systems

Graph 1: results of a knife blade test on beef 
burger patties (shown in black) and Quorn 

burgers (shown in blue) immediately after cooking.
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MAXIMUM 
SHEARING 

FORCE 
(N/MM) 
(+/- SD)

TOTAL 
WORK OF 

SHEAR 
(N/MM S) 
(+/- SD)

PORK 
SAUSAGE

3.51 
+/- 

0.15

24.3 
+/-

 1.24

QUORN 
SAUSAGE

2.63 
+/- 

0.23

16.5
 +/- 
2.57

Photo 3

Photo 2

Graph 2 (above) shows typical texture 
analysis curves comparing shearing tests on 
pork (shown in blue) and quorn sausages 
(depicted by the purple line). The results 
(also shown in Table 1) indicate that pork 
sausages required the higher force and 
total energy (work) to shear. The shearing 
of muscle fibres and connective tissue in 
this product clearly requires much more 
energy than the shearing of more finely 
comminuted products. These values show 
that the Quorn sausage would be perceived 
by the consumer to have a softer texture.

Love meat tender

Tenderness is one of the attributes most 
difficult to replicate in meat-free products. It 
can be assessed using multiple compression 
or shear tests to predict the consumer’s 
experience of chewing a vegetarian product. 
These techniques are also particularly useful 
for non-homogenous samples like patties 
which may contain, for instance, quinoa, 
brown rice or vegetables, or “chicken” strips.

Bulk testing involves a larger number of 
pieces, or a bigger surface area with more 
testing surfaces. This creates an averaging 
effect, measuring a representative set of 
pieces or surfaces and avoiding misleading 
results that could be obtained from an 
exceptional product sample.

The Kramer Shear Cell (shown in photo 
2) comprises a stationary rectangular 
box with slots in the underside to hold the 
sample, and a moving head composed of 
five or ten blades to drive through the test 
specimen. Pieces are placed into the cell 
to a certain volume or by weight, and the 
blades positioned at a defined location 
above the sample surface. The blades 
move down into the sample compressing, 
shearing and extruding the bulk to a point 
close to, or slightly through, the base of the 
cell. The maximum force and area under 
the curve are taken as an indication of bulk 
firmness. The area under the curve is usually 
termed the ‘work of shear/compression/
penetration’ – a larger value indicating a 
firmer sample.

Graph 3 shows typical curves comparing 
a multiple shearing test on chicken strips 
(black line) and Quorn alternatives (green 
line). The results show that the chicken strips 
required nearly 50% more force to shear 
than the Quorn.

Where the Kramer Shear Cell will cut 
through all the way through a sample, in 
some applications, tenderness / firmness 
is better measured with a less disruptive 
methodology. A simple penetration test 
with a cylinder probe (see photo 3) can 
measure fimness in several locations of the 
same sample without the need for careful 
control of sample size. This test is best suited 

to homogenous products 
like patés and pastes, 
where results will be fairly 
consistent between test 
areas. But in vegetarian 
meatballs, nuggets etc, 
consistency is far less 
uniform and surface areas 
tend to be smaller, which 
leads to low reproducibility 
and misleading data. For 
these products, multiple 
puncture probes are 
more appropriate. With 
several testing pins, they 
penetrate the sample 
in several locations, 
creating an averaging 
effect and therefore 
ensuring repeatability. 
In addition, the fixture can 
be adapted for smaller 
samples by removing 

shows typical curves comparing a multiple 
shearing test on chicken strips (black line) and 

Quorn alternatives (green line). The results show 
that the chicken strips required nearly 50% more 

force to shear than the Quorn.

Table 1: shearing force and total work of shear 
calculated when testing pork and quorn sausages.
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SLICED SAMPLE
TYPE

MEAN MAX. FORCE 
‘RESISTANCE TO TEAR ‘ 

(G)  (+/- SD)

MEAN DISTANCE AT BREAK 
‘EXTENSIBILITY’  

(MM) (+/- SD)

HAM 96.0 +/- 34.9 4.1 +/- 0.6

QUORN 66.2 +/- 4.0 2.8 +/- 0.3

Graph 4: curves produced from testing soya balls 
and beef meatballs immediately after cooking, 

using a Multiple Puncture Probe

pins if necessary. Typical results from one 
of these tests are shown in graph 4, where 
it is clear that beef meatballs (depicted 
by the black curve) required considerably 
higher force and work to penetrate than the 
soya-based alternative. Consumers would 
perceive the soya product to be much softer 
in the mouth.

Sliced meats: holding it together

How a sliced meat or meat substitute 
holds together is an important textural 
characteristic for consumers. The binding 
characteristics of the sliced product can 
be greatly affected by its formulation and 
processing, which impact its tensile strength. 
While tensile grips or pneumatic grips are 
the traditional choice for tensile testing in 
these applications, there are alternatives for 
soft and thin products, which are growing in 
popularity. A Film Support Rig holds small 

amounts of thin or film-like material in a 
drum configuration in order to measure their 
biextensional properties using a puncture 
test. A 5mm diameter spherical probe is 
driven downwards to the centre of the 
film holder’s aperture. The special raised 
perspex internal lip increases the tension 
without any operator error or variability. 
The arm of the texture analyser brings a 
5mm stainless steel ball probe down into 
the aperture, and the maximum force to 
rupture the product and the distance at 
which the rupture occurs are recorded. A 
higher force and distance indicate a product 

that possesses greater tensile strength and 
elasticity when extended.

Results of sliced ham sample tests (see 
graph 5 and associated table) show that 
it requires higher force to tear but has a 
much higher standard deviation than the 
vegetarian alternative, indicating large 
sample variability across the slice. Sliced 
Quorn requires less force to tear and is less 
extensible but standard deviation is smaller 
due to its homogenous nature.

A promising meat-free future

Whatever their motivations for eating less 
meat, there is no doubt more and more 
European consumers are doing so. The UK 
leads the way, with 12% of the population 
now defining themselves as vegetarian or 
vegan, but there are tens of millions more 
people all over the continent adopting the 
same eating regimes. The global number is 
estimated at around a billion. What’s more, 
the figures are rising thanks to vegetarianism 
being most popular among younger 
consumers, and the growing number of 
people reducing or eliminating meat from 

their diets for financial, health, 
environmental or ethical reasons.

While the growth potential is 
clear to see, manufacturing 
tasty meat alternatives with 
captivating textures can be 
a challenge. Ingredients, 
processing methods, packaging 
and storage conditions all 
play a fundamental role in 
the quality, and therefore 
eating experience, of meat-free 
foods. Using objective analysis 
techniques, both during NPD 
and as a quality control tool, 
will help producers optimise 
texture, ensure repeat purchase 
and stay a step ahead of the 
competition.

www.bdb.co.uk

Graph 5: comparison of sliced Quorn (green line) 
and ham (black line) using a film support rig.
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The Office of National Statistics recently 
announced that The UK has returned 
to recession for the 3rd time in 8 years. 

The challenge in the UK manufacturing 
sector is further underlined by a dive in 
productivity, with UK showing more than 
30% lower GDP per hour than countries 
such as US, France and Germany. It must 
therefore be time for food and drink, the 
largest manufacturing sector in the UK, to 
sit up and listen.

The impact of technology, and specifically 
robotics cannot be ignored.

In 2014, global robot sales increased by 
29% to 229,261 units with the main growth 
seen in the automotive industry, representing 
40% of all robots sold. The food and drink 
sector accounts for less than 10% of the 
number installed in automotive sector.

China has expanded its leading position in 
adoption of robotics with 25% of the total 
supply in 2014. High productivity countries 
such as Germany, France and US show 
strong correlation to the number of robotic 
installations, with the US and Germany 
featuring in the 5 countries accounting for 
70% of all robot sales along with China, 
Japan and Korea. France also increased 
investment in Robotics, whilst the UK’s 
commitment has been in decline. The forecast 
for robotic installations sees China looking 
to around 150,000 by 2018, double the 
2014 levels, compared to the UK whose 
forecast is fairly flat during the same period. 
The other industrial nations showing steady 
growth during the same period. 

These are worrying patterns of 
behavior that could threaten 

European food and drink 
manufacturing.

With the food and beverage sector at such 
low levels of commitment and as such an 
important economic contributor, the use of 
robotics must become part of the vision for 

the future factory, and the move to Food 
Manufacturing 4.0.

Barclay’s bank (2015) forecast that an 
investment of £1.2bn in automation will 
add £60bn to the UK economy, ultimately 
safeguarding 106,000 jobs. Barclays 
note that the food and drink sector would 
be one of the primary sector to benefit, 
with productivity improvements of 25% 
being achieved by 2025. Early indications 
are proving this to be case with reports 
of enhanced productivity leading to job 
creation in facilities where automation is 
being embraced.

Peterborough based OAL (www.OALgroup.
com) and the University of Lincoln (https://
www.lincoln.ac.uk/home/holbeach/) have been 
a champion of Food Manufacturing 4.0 and 
are undertaking what might be considered a 
transformative if not disruptive development 
with the APRIL robotic chef. APRIL (www.
APRILRobot.com ) is challenging the way 
food production lines are set out, moving 
away from ‘traditional’ linear continuous 
production, where high volume and limited 
flexibility have been the watch words. APRIL 
is set to deliver a system that introduces a 
return to flexible batch systems, but with 
intelligent and integrated scheduling that 
optimizes production, improves efficiency and 
in doing so enhances productivity – Maybe 
more traditional than linear continuous 
systems in reality?
  
At the extremely successful launch of the 
APRIL Robot in April (when else?) there 
were many challenges raised that OAL 
are now rising to and demonstrating why 
the robots are really coming;

* Can the robot be cleaned? 
– Yes, The APRIL robot is no more or less 
hygienic than any other production line. 

Robots are used in slaughter houses, so a 
food manufacturing plant? 
– No problem.

* Can a robot really cook?
 - Yes, and OAL will be holding a demonstration 
event on the 13th October at The National 
Centre of Food Manufacturing.

* Can my food business afford not to go? 
- That something for you to decide….

This is a technology push, by OAL and 
the University of Lincoln, who are leading 
the way in Food Manufacturing 4.0 and 
Robotics. But there needs to be greater 
recognition of the significance of the 
situation and manufacturers and retailers 
alike shouting about their need to improve 
their productivity, recognizing that food 
manufacturing 4.0 is here, and that to be 
part of that journey, they need to invest
appropriately and incorporate robotics 
within their manufacturing environment.

www.APRILrobot.com
www.auroraceres.co.uk

ROBOTICS IN THE FOOD AND 
BEVERAGE MANUFACTURING
By Steve Osborn

TIME TO ACT:

Steve Osborn 
BSc (Hons), M.Phil, CSci, FIFST Principal 

Consultant - Food and Beverage
The Aurora Ceres Partnership ltd
Steve.osborn@auroraceres.co.uk 
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AUTOMATIC PACKING WITHOUT 
QUALITY CONTROL IS NOW INCON-
CEIVABLE IN THE FOOD INDUSTRY
When packing meat products, food 
manufacturers are increasingly opting for 
smaller self-service packaging, thus adapting 
to the rise in the number of single households. 
Due to demographic change, statistics show 
that around 60% of households in Germany 
alone are occupied by one person and the 
trend is on the increase.

However, smaller packaging units also mean 
a shift in a proportion of the production costs. 
The packaging is becoming more expensive 
than the product inside it.

For the packaging area this means that 
incorrect packaging – such as a wrong or 

faulty product, missing label or no best-before 
date on the label, underweight product, etc. 
– must be avoided at all costs. If many of 
these errors occur in one delivery, in certain 
circumstances the retailer may return the 
entire consignment.

Seen from this perspective and in view of 
the need for performance data, 
automated packing without quality 
control of the goods is no longer an 
option today. The ITEC • ATTEC 
Company Group has recognised this 
problem and has made it possible 
to check the goods with an optical 
control system before they are packed.

In the system being discussed, the 
same optical systems were used for 
a wide range of monitoring tasks 
relating to sausage products

Before the sausage products are 
labelled, their dimensions are checked 
to separate out any that may 
be underweight. The same thing 
happens with soiled or damaged 
casing in the visible area of the 
camera. These products do not 
make it to the labelling machine. 
This already eliminates a proportion 

of faulty packaging.

Once the products have successfully passed 
through the first quality control test, they 
are con-veyed to the labelling section. After 
this has been done, it is important to detect 
products with no label, or a label that is not 

attached correctly, or one which has 
no best-before date printed on it. It 
may also be possible to check that 
the product has been given the 
correct label. In this case, the correct 
product is determined via the colour 
of the aluminium clip and compared 
with an identification mark or with 
the text on the label.

If at least one of the faulty features 
has been detected, the product is 
removed from the pro¬cess, thus 

avoiding the prospect of wrongly labelled 
products first being identified by the retailer, 
or, in the worst-case scenario, by the end 
customer.

The goods are then gathered together in 
four groups of five and placed in the waiting 
open packaging on a deep-drawing machine 
using a robot and a specially developed 
vacuum gripper. 

At present, between 540 and 580 products 
per minute are automat¬ically packed in 
a two-shift oper¬ation at the plant under 
consider¬ation.

Thanks to the integration of these optical 
quality control tests, it has been possible 
to eliminate a number of faulty packs. 
Mechanical automation also increases 
hygienic protection of the product and 
ensures the continual flow of products whilst 
also raising capacity.

www.itec.de
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Fresh 
thinking, 
served.

NEW PORTION PACK 
TO HELP REDUCE FOOD WASTE: 
INTRODUCING THE NEW TESCO 
CARGILL LINPAC PACK DESIGN

Fresh food packaging manufacturer LINPAC 
has teamed up with Tesco and Cargill, leading 
supplier of chicken products, to launch a new 
split pack for poultry that addresses portion 
control and food waste concerns.

The trio of companies have worked together 
to create a new perforated tray designed 
for two chicken breast fillets. The MAP tray 
then splits into two compartments allowing 
consumers to store the food as individual 
portions in completely sealed packs.

Andrew Copson, managing director LINPAC 
UK, Ireland, Middle East and Australia, said: 
“The amount of food that goes to waste 
every year is unacceptable and emphasises 
more than ever how important it is for food 
companies, packaging manufacturers and 
retailers to work together to reduce the 
amount of food sent to landfill.

“Our new split packs have a specially designed 
perforation making it easier for consumers to 
separate the portions, without breaking the 
all-important seal. Consumers only use what 
they require, whilst keeping the remainder 
in the fridge with all the shelf-life and food 
safety benefits of an unopened pack.” 

A WRAP spokesperson added: “Our research 
shows the UK wastes 110,000 tonnes of 
avoidable poultry meat each year. Providing 
consumers with convenient portion and 
packaging solutions to help them reduce 
the level of waste is a welcome step. WRAP 
estimates that if similar packs were adopted 
across the whole market, up to 10,000 
tonnes of food waste could be prevented.”

The portion-sized packs are ideal for single-
person households, which have increased 
by 30 per cent in recent years. The packs 
have been created following consumer 
based research carried out by Tesco, who 
identified a group wanting to see portion 
control introduced into poultry trays.

Raymond Li, buying manager for product 
packaging at Tesco said: “I am delighted to 
have worked with our supply base partners 

to launch an innovative pack that meets our 
customers’ wishes and follows inclusive design 
principles. Make no mistake, this packaging has 
taken time and effort to create and we could 
not have achieved it without collaboration.’’

Dr Mark Caul, technical manager for 
packaging at Tesco said “We have asked 
our customers what they would like to see 
in the poultry sector and the response was 
very clear – portion control to help reduce 
waste in the home. 

The LINPAC tray has increased in weight 
by just less than 6 grams per pack due to its 
more complex design. However, the use of 
food safe recycled content from bottle waste 
has increased by over 91 per cent – reusing old 
packaging and turning it into new packaging. 
To offset the slight increase in pack weight, the 
new pack is predicted to make a significant 
contribution to food waste prevention with its 
unique convenience driven design. 

Dr Caul continued “Our calculation indicates 
that the packs could help prevent 1370 tonnes 

of chicken from going to waste every year 
with an associated 5490 tonne reduction in 
the carbon footprint*. If we extrapolate this 
across a number of products, we estimate a 
potential poultry waste prevention of 3100 
tonnes and a carbon saving of 12,400 tonnes 
of carbon equivalent. An outstanding result 
for all the companies involved in the project.”

Sam Hales, product design manager, Cargill 
said: “We have a strong focus on new product 
innovation and offering customers a choice 
of products to meet their needs has always 
been key to our business. This project has 
allowed us to create a pack which addresses 
convenience trends, whilst tackling portion 
control and food waste. 

Moreover, the LINPAC packs have been 
developed with recyclability and food safety 
in mind. They are manufactured using high 
levels of post-consumer recyclate, which has 
been supercleaned in-house at LINPAC & 
ensuring the packs exceed European food 
safety regulations.

www.linpac.com.
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Speciality packaging manufacturer Parkside 
has developed technically-advanced flexible 
packaging with built-in antimicrobial 
technology to reduce bacteria growth on 
the outer packaging of fresh poultry.

Parkside is thought to be the first flexible 
packaging company to produce such 
packaging and is using a silver based additive 
that can be added into coatings used on 
the outer face of packaging, known to kill 
99.9 per cent of micro-organisms, such as 
campylobacter, widely recognised as a key 
challenge for the poultry packing industry.

Paula Birch, sales director at Parkside, 
said: “The demand for ready-to-eat, fresh 
and easily prepared food is increasing. 

Initially the packaging of these foods was 
simply to provide protective and barrier 
functions. However, the growth of bacteria 
on packaged foodstuffs continues to cause 
problems regarding consumer food safety 
and of course, product quality. To deal 
with this issue, Parkside has designed and 
developed a range of flexible packaging 
solutions which incorporate antimicrobial 
technology to improve pack functionality.”

Campylobacter is the most common cause 
of food poisoning in the UK and is an 
increasing concern for the entire food supply 
chain. Preventing cross-contamination 
during preparation, processing, packing 
and distribution is key in reducing the risk 
to consumers.

To date the Parkside anti microbial solution 
has been incorporated into PET packaging 
and undergone a series of trials. Independently 
tested and verified, the products have 
passed initial trials for indirect and direct 
food contact.

Parkside is also involved with other antimicrobial 
projects that have received government 
funding. The projects involve collaborative 
work with a range of partners including 
leading universities, coating manufacturers 
and a UK poultry packer to develop natural 
based coatings which help kill bacteria.

www.parksideflex.com

PARKSIDE DEVELOPS 
ACTIVE PACKAGING TO
ELIMINATE BACTERIA

Meat, fish and poultry retailers can now 
access a laminated carton board pack that 
provides a unique combination of longer 
shelf life and dramatic presentation, thanks 
to SlimFresh, developed by carton specialist 
Graphic Packaging International (GPI) and 
tray sealing machinery experts G. Mondini.
SlimFresh is a high performance, laminated 
board pack that uses vacuum skin capabilities 
to provide excellent product visibility that is 
easy to open and has exceptional barrier 
qualities. The packs are suitable for both 
chilled and frozen products.

Nikki Clark, marketing manager, convenience 
and consumer products, Graphic Packaging 
International, said: “According to WRAP, 15 
million tonnes of food was wasted in the UK 
in 2014. The shelf life of food products can 
play a key role in reducing those exceptional 
figures.

“At GPI, we believe the right packaging 
solution can increase the time a product 
retains its freshness and attractiveness when 
on the shop shelf. SlimFresh is a vacuum 

pack that can ensure food remains fresher 
for longer.”

SlimFresh is a high performance pack that 
utilises two high barrier shrink films around 
the meat, fish or poultry product to create 
a vacuum pack that has a second skin 
appearance. The pack provides excellent 
oxygen barrier properties, an easy open 
feature for increased convenience and 
allows vertical display of the pack. SlimFresh 
enhances food safety through leak proof 
packaging, which locks in juices.

Ms. Clark continues: “Our board solutions 
have superior tear resistance when wet, 
are made from renewable and recyclable 
resources and the board can be recycled 
when separated from the liner. An ideal 
solution for environmentally conscious 
retailers and consumers.”

The SlimFresh product has also been proactively 
tested by a panel of nine consumers to gain 
their valuable opinions. During discussions 
the consumers described the pack as having 

great product and information visibility, 
being simple to use, and they associated 
the product with high end premium ranges.

The design of SlimFresh allows the product 
to be the centre of focus on the front of the 
pack with product related graphics, offering 
a point of difference when compared to 
competitors. All additional required information 
can be printed clearly on the back of pack.

Graphic Packaging, which has sites across 
the globe, has just successfully launched the 
SlimFresh pack within the Italian protein 
market.

www.graphicpkgeurope.com

GRAPHIC PACKAGING 
DEVELOPS STAND OUT 
VACUUM SKIN CARTON FOR 
PROTEIN RETAIL MARKET
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SEALPAC THERMOFORMERS 
ASSIST YONEKYU IN CREATING 

ENJOYABLE DINING EXPERIENCES 
WITH ITS PROCESSED MEAT PRODUCTS

Yonekyu Corporation (www.yonekyu.
co.jp), one of Japan’s top ten meat 
companies, has a striking philosophy: 
“To create enjoyable dining experiences 
for consumers, and to enrich their lives 
through such experiences”. From its head 
office, beautifully located at the foot of 
Mount Fuji, this philosophy is spread to 
the various Yonekyu plants across Japan. 
Yonekyu Kagayaki Corporation, with two 
plants in the Saitama prefecture, has been 
appointed as the group’s core business 
for manufacturing ham and sausages. 
We spoke with Mr. Yukihiro Tashiro, 
General Manager, and Mr. Tsuyoshi 
Watanabe, Production Unit Manager 
at Yonekyu Kagayaki Corporation, 
about how SEALPAC’s recently installed 
thermoformers contribute to this task.

Packaging under strict 
hygiene regulations

Yonekyu Kagayaki Corporation, 
established in September 2002, 
has two large-scale plants in 
the cities of Kagayaki and 
Hana, both in the Saitama 
prefecture. Under strictest 
hygiene conditions, almost 

40,000 tons of meat is processed at these 
plants per year. With 381 employees and 
a production area 
of 32,000 m², the 
Yonekyu Kagayaki 
Corporation has no 
less than 25 lines to 
package its ham, 
bacon, sausages 
and other types of 
processed meat. 
Main applications 
are bacon blocks 
packaged under 
vacuum and sliced 
meat in modified 
a t m o s p h e r e 
packaging. Although the company 
started with other brands of equipment, 

its recent installations have all been 
SEALPAC thermoformers.

Based on its long-lasting relationship with 
Nakamura Sangyo Co. Ltd. (also known 
as Nasco), distributor for SEALPAC 
traysealers and thermoformers in Japan, 
four new lines have been installed since 
2014. In general, each line has a similar 
set-up. Products are manually loaded 
into the packs formed from the bottom 
film on the SEALPAC thermoformer. 

Subsequently, each pack is hermetically 
sealed under modified atmosphere or 
vacuum. A shelf life date is added to 
the printed top film before sealing by 
means of a printing system from EDM 
Corporation. After leaving the SEALPAC 
thermoformer, all packs are placed in 
line and go through metal detection to 
reach their secondary packaging.

Impressive factory visit

Mr. Tashiro explains: “In order to get a 
better feel for SEALPAC’s capabilities, 
we visited their factory in Oldenburg 
(Germany) when we were over in Europe 
for the Anuga FoodTec exhibition. 
There we saw the whole manufacturing 
process, from the very first drawing 
to the equipment ready to leave 
the factory on the SEALPAC truck. 

The Yonekyu Kagayaki factory in the Saitama prefecture.

Mr. Tashiro and Mr. Watanabe explaining Yonekyu’s choice for SEALPAC equipment.

A striking printed film makes Yonekyu’s products stand out in 
supermarkets and convenience stores.
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Perfectly cut slices are transported to the SEALPAC thermoformer.

Packs with sliced bacon are entering the SEALPAC thermoformer to be 
hermetically sealed under modified atmosphere.

The SEALPAC thermoformer achieves outputs of up to 60 packs per minute.

We were pleasantly surprised to see 
SEALPAC’s professional organization 
of the assembly and manufacturing of 
its packaging machines. Furthermore, 
in the factory we saw some impressive 
and brandnew machinery for milling 
and drilling, convincing us even more of 
the quality and durability of SEALPAC 
equipment.”

With the four SEALPAC thermoformers in 
production for some years now, Yonekyu 
Kagayaki Corporation is quite happy 
with their performance. “First of all, each 
thermoformer is achieving the required 

output, which has been a major requirement 
from the start of the project. Next to this, 
we find the SEALPAC thermoformers 
to be extremely strong and reliable, 
requiring only minimal maintenance. 
If necessary, spare part deliveries can 
be easily arranged. Furthermore, we 
highly value SEALPAC and its distributor 
Nasco, whom we know for almost 20 
years, for giving us professional advice 
on how to set up the most efficient line”, 
as Mr. Watanabe explains.

Trends in processed meat 
packaging

As a company based 
at the foot of Mount 
Fuji, a World Cultural 
Heritage Site, Yonekyu 
energetically works to 
protect the environment 
in the area, for example 
by cooperating in forest 
maintenance activities 
and donating one yen 
from each sale of its 
top-flight product Niku 
Dango to the Mount 
Fuji Trust. Furthermore, 
a 250kw solar power 
system was installed on 
the roof of the logistics 
centre at Yonekyu’s 
head office, which 
has been generating 
the company’s own 
electricity since 2013. 
At the Kagayaki 
factory, gas is now 
used instead of fossil 
oil to reduce carbon 
footprint. This care for 
the environment also 

reflects on Yonekyu’s packaging activities, 
where the materials (e.g. thermoformer 
films) used are carefully selected for each 
product. Combined with the company’s 
aim to always supply the most appetizing 
processed meat products, this makes 
the Yonekyu brand extremely popular 
among Japanese consumers.

Yonekyu’s processed meat products, as 
well as its ready meals, can be found in 
every major supermarket and convenience 
store in Japan. The company also 
supplies to institutional catering, such as 
restaurants. Mr. Tashiro: “With regard to 
the Japanese consumer market, there is 
a clear trend towards smaller portions, 
as households are getting smaller for 
several years now and the number of 
convenience stores just keeps growing. 
Next to this, we see a rising demand 
for deli products and easy-to-prepare 
meals, which for example led to the 
launch of our Zeppin Sauce Hamburger. 
To allow for easy opening, we provide 
our products in packaging with a clearly 
marked peel tab.”

Future plans

Yonekyu’s planned merger with Japan’s 
second-largest meat processor, Itoham 
Foods, will form the largest ham and 
sausage supplier in the country. It 
allows both companies to expand their 
operations, streamline their production 
and procurement of raw materials, and 
to improve their product development 
by combining skills and know-how. As 
Mr. Tashiro concludes: “Despite this 
significant move, the Yonekyu brand 
will always stand for bringing smiles to 
the dining table.”

www.sealpacinternational.com
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BOOST THE NUTRITIONAL VALUE OF 
MEAT PRODUCTS WITH DIETARY FIBRE
By Ursula Kehlet

DIETARY FIBRE
 (G/100 G)

WATER HOLDING 
CAPACITY *

 (G WATER/G)

QUANTITY REQUIRED FOR 
NUTRITIONAL CLAIM** 

(G/100 G)
RYE BRAN 45 2 7

WHEAT BRAN 35 2 9
OAT BRAN 13 NOT AVAILABLE 23
PEA FIBRE 90 3-4 3

BEETROOT FIBRE 67 3.5-4.0 4
POTATO FIBRE 73 13-14 4

Table 1. An example of different sources of dietary fibre showing their differences in total 
dietary fibre content and water holding capacity.

 *Values obtained from producer’s datasheet
 **EU nutritional claim ”Fibre source” (minimum 3 gram per 100 gram)

The increasing prevalence of overweight 
and obesity in societies worldwide 
calls for innovation and product 

development in satiety-enhancing foods 
that have the capacity to inhibit appetite 
and thereby reduce food intake during 
the period after consumption. According 
to the World Health Organization’s 
estimates in 2014, 39% of the global adult 
population aged 18 years and more were 
overweight with a BMI larger than or 
equal to 25 (World Health Organization, 
2014). Challengingly, there is no magic 
bullet to solve the problem, as obesity 
is the result of a complex interplay of 
nutritional, physiological, genetic, social 
and environmental factors. However, the 
meat industry could play an important 
role in innovation and production of 
health friendly meat products targeted 
consumers who want to lose or maintain 
weight.

Nutrients affect our appetite in 
different ways

Our appetite is regulated by cognitive, 
sensory and physiological factors. Zooming 
into the physiological responses to food 
intake, stretch receptors from the stomach 
and gastrointestinal hormones tell the 
hypothalamus in the brain that we are 
full and satiated. “Satiation” controls 
meal termination whereas “satiety” is 
when hunger is suppressed, and hereby 
eating is inhibited during the period after 
a meal and until the next meal. Scientific 
evidence has shown that two foods or 
diets of equal energy have different 
effects on satiety if their composition of 
macronutrients differ. Proteins are the 
most effective of the macronutrients to 
increase satiety through stimulation of 
gastrointestinal hormones (Veldhorst 
et al, 2008). If the induced feelings 
of satiety are strong enough, they can 
lead to a decreased food intake and 
on the long-term result in weight loss. 

Furthermore, dietary fibres have shown to 
promote satiety as they can add bulk to 
the digested food (Wanders et al., 2011). 
The added bulkiness can slow down the 
rate in which food leaves the stomach 
hereby providing a higher feeling of 
fullness. Therefore, a combination of high 
protein and fiber could be an effective 
approach to suppress appetite, since they 
combine several satiating mechanisms.

Using fibre ingredients in meat products

Animal foods are good sources of proteins, 
vitamins and minerals that are highly 
bioavailable. Meat could therefore act 
as a satiety-enhancing food in itself from 
its high content of proteins. However, 
processed meat products often have a high 

fat content. These meat products can be 
reformulated into “healthier” variants by 
adding ingredients considered beneficial 
for health and by reducing the fat content. 
In this context, fibre-rich ingredients are 
obvious candidates. Dietary fibres have 
shown beneficial effects on risk factors 
for cardiovascular disease, diabetes, 
obesity, immune function and colonic 
health. Furthermore, Western populations 
do not meet the recommended dietary 
fibre intake of 25 g per day as proposed 
by WHO/FAO. The average daily 
fibre intake in the UK is 18 g (SACN, 

2015), 22 g in Denmark (National Food 
Institute, 2015) and 16 g in the US (Hoy 
and Goldman, 2014). Meat products 
with dietary fibres added could thus 
become a source of fibres and make it 
easier for some consumers to achieve 
the recommended levels.

Various commercial fibre ingredients 
from different sources exist on the market 
today. Dietary fibre ingredients vary 
in their nutritional content, chemical 
structure, physical and sensory properties, 
particle size and allergen content – all of 
which has to be considered in order to 
succeed in product development of fibre-
rich meat products (Table 1). The fibre 
content added can be claimed according 
to EU regulations on nutritional claims 

(Regulation EU 1924/2006) and health 
claims (Regulations EU 432/2012). In 
Table 1, the required quantities of fibre 
ingredients in a traditional sausage 
recipe are calculated in order to meet 
the requirements for the nutritional claim 
“Fibre source”.

Increased satiety from fibre-rich sausages

At the Danish Meat Research Institute 
(DMRI), prototypes of fibre-rich meat 
products have been developed and 
tested with regard to appetite-reducing 
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Healthier sausages and pork nuggets with fibres from rye bran added.  
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Figure 1. Mean ratings of satiety, hunger, fullness and prospective food intake during 4 hours 
after consumption of sausages without fibre added (WFS); wheat bran sausages (WBS); rye 
bran sausages (RBS) and rye bran bread (Vuholm et al., 2014). Satiety, hunger, fullness and 

prospective food intake were assessed on a 100 mm line scale among 25 healthy men.

RYE BRAN 
SAUSAGES

WHEAT BRAN 
SAUSAGES

CONTROL 
SAUSAGES 10% FAT*

CONTROL 
SAUSAGES 20% FAT*

CEREAL ODOUR 4.7 11.6 1.2 0.0
BROWN INTERIOR 8.6 9.8 2.2 2.0

JUICINESS 7.5 4.8 6.1 9.2
FIRMNESS 6.9 8.9 6.7 3.9

CRUMBLINESS 5.9 6.5 3.5 4.3
CEREAL FLAVOUR 4.7 12.3 1.1 0.0

FATTY MOUTHFEEL 2.1 1.3 2.5 4.5

Table 2. Mean intensity ratings of important sensory characteristics of sausages with fibre added 
(rye and wheat bran sausages) compared to sausages without fibres. The sausages were evaluated 

in sensory profiling by trained panellists (n=9) on a 150 mm line scale (Jakobsen et al., 2014).

 *Commercial sausages

properties and sensory quality. Examples 
include fibre sausages, pork nuggets, 
fibre meatballs and fibre liver pate. In 
each case, the fat content meets the 
criteria for the Nordic Keyhole nutrition 
label (max 10% fat). 

Traditional sausages contain up to 25 g 
fat per 100 g. In a new healthy sausage 
recipe, we reduced the fat content to 
10 gram per 100 gram and added 
wheat or rye bran to provide a total 
dietary fibre content of 2.5 gram per 
100 gram. The two fibre sausages were 
tested in a randomized controlled trial 
with 25 young, healthy men in order to 
investigate whether this amount of fibre 
added had an effect on their appetite. 
The fibre sausages were compared to a 
control sausage with 10% fat but without 
any dietary fibre added (rye/wheat bran 
was replaced by wheat flour). As can be 
seen from Figure 1, satiety and fullness 

increased, and hunger and prospective 
food intake decreased after consumption 
of the two fibre sausages.

Usually, dietary fibre is added to cereal 
food such as bread and pasta. It was 

therefore also interesting to compare 
rye bran sausages to rye bran bread 

to investigate whether the food matrix 
had an effect on the satiating properties 
of fibre. The two meals consisted of 
sausages and bread and were identical 
in composition and nutritional content. 
The only difference was whether the 
fibres were added to the sausage or the 
bread. The rye bran sausages resulted 
in a higher satiety response than the rye 
bran bread (Figure 1). This difference 
highlights that meat and fibre works well 
together to induce satiety.        

Getting the right texture

The nutritional benefits of fibre-rich meat 
products can only be achieved if the 

products are accepted and consumed by 
the consumers. In this regard, the sensory 
properties have to meet the expectations 
of the consumers regarding texture, taste 
and flavour of meat products. For some, 
the thought of fibres added to a meat 
product, already makes them feel the 
dryness in the mouth. However, with 
technical skills and careful selection of 
the proper fibre ingredient applicable for 
one’s product, it is possible to succeed. 

The rye bran and wheat bran sausages 
have been characterised by a trained 
sensory panel regarding their appearance, 
odour, texture and flavour (Table 2). These 
results only provide information on the 
degree to which an attribute is affected 
by the fibres. Whether or not sensory 
alterations affect consumer acceptability 
is something that needs to be confirmed 
in consumer studies.

Both rye bran and wheat bran origin from 
cereals, and it was therefore not surprising 
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Figure 2. Results from a consumer test with children (n=49) that 
assessed liking of sausages on a 5-point smiley scale. Wheat bran 

sausages (WBS), rye bran sausages (RBS) and a commercial sausage 
with 10% fat and without fibre added (10%S) (Jakobsen et al., 2014). 

Figure 3. Results from a consumer test with parents (n=24) that 
assessed liking of sausages on a 7-point categorical scale. Wheat bran 
sausages (WBS), rye bran sausages (RBS) and a commercial sausage 
with 10% fat and without fibre added (10%S) (Jakobsen et al., 2014). 
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Consumer liking at the Danish hot dog stand

Figure 4. Results from a consumer test with customers at a traditional Danish hot dog 
stand (n=101).

that the odour and flavour of cereal were 
more pronounced in the fibre sausages. 
However, the cereal intensities were most 
noticeable for the wheat bran sausage. 
The appearance of the sausages was 
also affected by the fibre addition with 
a more brown look both on the inside 
and the outside of the sausage. A darker 
appearance is typical for fibre-rich foods 
and is also found for wholegrain foods 
that have a higher content of fibre than 
wheat based foods. These quality traits 
could be appealing for the more health 
conscious consumers. 

It can be challenging to maintain an 
optimal texture with high juiciness and fatty 
mouthfeel when fat is reduced radically 
from 25 to 10% in sausages. However, fibre 
ingredients have been proposed to act as 
fat replacers in meat products to provide 
similar properties as fat. In the case with 
rye and wheat bran sausages, juiciness 
and firmness were less affected from rye 
bran addition compared to wheat bran. 
Here the rye bran sausages resembled the 
sausages without fibre added the most. In 
fact, sausages with a reduced fat content of 
10% benefit from rye bran addition as the 
fibres seem to increase juiciness probably 
due to a higher water-holding capacity. 

Consumer tests

Potential target groups of fibre-rich meat 
products are families with children. In the 
busy daily life, most families struggle to 
serve meals that are nutritious, easy to 
prepare, have a good taste and appeal 
to their children’s preferences. Sausages 
are well-liked by children, and fibre-rich 

sausages could be a part of a healthy 
plate for dinner. The rye and wheat bran 
sausages have been tested among Danish 
children (aged 6-9 years, n=49) and parents 
(n=24) to investigate whether the sensory 
characteristics were acceptable by these 
relevant target groups. The answer was 
quite clear – the rye bran sausage has 
a high degree of liking among children 
and parents (Figures 2 and 3). On the 
other hand, the parents disliked the wheat 
bran sausages, and liking of the wheat 
bran sausage was lower than for the rye 

bran sausage. The children were also 
asked to evaluate pictures that could be 
associated with the sausages. Here, wheat 
bran sausages were the only sausages 
that were associated to cereal (n=7) and 
bread (n=3). The children even added 
a drawing of pasta to describe that 
sausage (n=29). Contrary, the rye bran 
sausage and the commercial sausage 

were described by drawings of sausages 
(n=34 and 20, respectively), steaks (n=13 
and 10, respectively) and hot dogs (n=13 
and 9, respectively). These descriptions 
agree with the results from the sensory 
profiling regarding the high intensity of 
cereal flavour.

From a public health point of view, 
another target group of healthier fibre 
sausages is those that consume sausages 
regularly. Sausages are often a part 
of the typical Western diet comprising 
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processed foods and fast food. The 
Western diet provides too much fat 
and energy, and lack dietary fibre. It 
is difficult to change unhealthy eating 
habits so healthier versions of potentially 
unhealthy products could be a strategy 
to improve nutrition.  

In Denmark, sausages are usually 
consumed at the original, fast food 
outlet, “pølsevognen” (hot dog stand). 
It was therefore relevant to conduct a 
consumer study at the hot dog stand 
with the rye bran sausages. In this test, 
rye bran sausages were compared to a 
traditional high fat sausage (25% fat). 
The results were in line with the previous 
consumer tests showing that the rye bran 
sausage was well-liked and accepted 
(Figure 4). Most of the consumers liked 
the rye bran sausage and the traditional 
sausage the same. However, about one 
third of the consumers still preferred the 
traditional sausage. It was interesting 
that a small part of the consumers 
preferred the rye bran sausage to the 
traditional sausage. This segment was 
above 61 years of age and did not eat 
sausages regularly. Customers who 
go to the hot dog stand weekly were 
those who preferred the traditional 
sausage. These insights are important 
for further development, marketing 
and implementation of new healthy 
sausages.

Next step for fibre-rich meat products

Rye bran is one fibre ingredient that 
has a high satiety potential and is 
well-liked by consumers when added 
to sausages. The drawback of rye bran 
could be its presence of allergens in terms 
of gluten, as meat-processing plants 
often work in gluten-free environments 
to ensure gluten-free products. Fibres 
from vegetable sources do not contain 

gluten and could be relevant to look 
more into as fat replacers in sausages 
or other meat products. Demonstration 
trials are needed to find out how the 
fibres behave in the meat products and 
to find the right match between a fibre 
ingredient and a meat product. 

From a marketing perspective, it is 
only possible to claim the dietary fibre 
content and a few health claims related 
to specific types of fibres – for example 
beta glucans and maintenance of 
normal cholesterol levels (Regulations 
EU 432/2012). Satiety-related claims 
are not yet recognized by the European 
Food Safety Authority (EFSA), which 
limits marketing of the satiating benefits 
from fibre or the protein itself. 

Processed meat and health

The use of fibre in meat products could 
improve the health value of processed 
meat products with regard to cancer 
risk. In October 2015, the World Health 
Organization announced that processed 
meat was classified as carcinogenic to 
humans and that consumption of processed 
meat causes colorectal cancer (IARC, 
2015). Their conclusion was based on 
an evaluation of the available evidence 
to determine whether red meat and 
processed meat should be classified as 
carcinogens. Processed meat is defined 
as meat that has been transformed 
through salting, curing, fermentation, 
smoking or other processes to enhance 
flavour or improve preservation.
 
Despite these strong conclusions, it is 
not fully understood how cancer risk 
is increased by processed meat. The 
proposed mechanisms are related 
to the haem-iron content, preserving 
agents such as nitrite and formation of 
carcinogenic compounds from cooking. 
Furthermore, the conclusions relate to 
excessive intake. However, it is possible to 
reduce the risk associated with processed 
meat by e.g. consumption of dietary 
fibre. Meat and meat products are 
indeed an important part of a healthy 
diet and provide high quality protein, 
B-vitamins, iron and zinc, which support 
growth, development, maintenance and 
repair of the body.  
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Major changes often upend people 
and societies. It is no surprise really 
that breakthrough technologies such 

as cellular agriculture are so overwhelming, 
especially since they will have a cataclysmic 
impact on the world. Many of the new 
technologies are all converging at the same 
time and interconnectness and complexity 
might very well strangle corporate marketing 
communication with the core consumers.

As with all exponential technologies most 
people don’t see it coming. But it will 
happen at faster speed than predicted. The 
creation of artificial intelligence becomes 
exponentially better in understanding the 
world such as diagnosing diseases with much 
higher accuracy compared to when done 
by the human doctors. Innovative software 
will disrupt most traditional industries in the 
next 5 to 10 years.

Cellular agriculture including post-animal 
cell culturing, are emerging together with 
new technologies such as 3D printing, 
regeneration of human tissue, artificial 
intelligence, augmented reality, virtual 
reality and robotic interfaces.

Post-Animal Food Going Forward

Biotechnology is presently in the Stone Age, 
comparatively speaking. Its application to 
food production has only scratched the 
surface. Biotechnology and in particular 
cellular agriculture will eventually be able 
to utilize renewable energy sources and 
address consumer needs with wholesome 
food and other every day’s products, as 
well as provide the world’s rapidly growing 
population with ecological sustainability. The 
technology is also termed post-agriculture 
food production has the potential to make 
cleaner, cheaper as well as more flexible 
food production, while leaving fewer 
“fingerprints” in the areas of waste, animal 
health support and chain management.

History has shown that people are skeptical 
or even hostile when confronted with 

breakthrough technologies, especially 
when it comes to food. For example, 
early in the introduction of genetically 
modified organisms (GMOs), American 
companies raised false and misleading 
expectations, including making predictions 

that were self-beneficial and self-centered. 
As a result, consumers became confused 
by the extreme complexity of the issue. 
Cellular agriculture is far removed from 
the GMO controversy and its clean and 
pure technology should be communicated 
in an open and honest dialogue with all 
stakeholders.

Throughout history, people have selected 
animals, plants, and microorganisms to 
enrich the wholesomeness of the food 
supply by intentionally crossbreeding to 
improve hereditary makeup. From this 
perspective, there is nothing new about 
cellular and gene technology.

People have always used technology to 
make life easier and safer, and change is 
accelerating worldwide in the 21st century. 
There is “classic” or agriculture-driven change 
like cultivating seeds and domesticating 
animals, as well as technology-driven 
change like developing innovative renewable 
energy sources and sustainable cellular 
agricultural food production.

Agricultural civilization came before the 
technology-driven era by several millennia, 
but technology-driven inventions have since 
overpowered agricultural domination. 
Cellular agriculture is a true groundbreaking 
entrepreneurial field that is still in its early 
conceptual phases and in need of additional 
funding.

The Only Constant is Change

The existing regulatory framework of biotech 
products dates back to the 1986 and has 
largely remained untouched ever since. The 
huge innovations in biotechnology such as 
human tissue engineering and many forms 
of cellular agriculture urgently need an 
updated regulatory perspective including 
joint input from Government authorities 
and biotech’s greatest minds.

The world of food science is quickly marching 
into new territories using post-animal 
biotechnology and bioeconomy models 

CELLULAR AGRICULTURE: 
MEAT FOR TODAY’S FUTURE
By Henk Hoogenkamp
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Fig1: Agricultural products can be classified as acellular (without cells) or cellular (containing cells)
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to provide sustainable and healthy food 
security and nourishment for a rapidly 
growing world population.

Cellular agriculture is the “farming” of 
agricultural products from cell cultures. 
The cultivated animal cells are exactly 
the same as the traditional harvested 
products. There is little doubt that these 
new technologies, also known as cellular 
agriculture will ultimately emerge as the 
premier model to produce “meatless meat” 
or “kill-free meat” These products are 
exactly the same as the meat harvested 
from slaughtered animals. 

In principle cellular agriculture (Fig1) can 
be divided into:

   1. Acellular products made of organic 
molecules like proteins and fats ntaining 
no cellular or living material.
   Examples of acellular products:

* Gelatin

* Casein

* Omega 3fatty acids 

* Oval albumin

* Vanillin

   2. Cellular products made of living or 
once-living cells.
   Examples of cellular products:

* Leather

* Meat

* Fur

* Offal 

* Wood

The acellular animal products are synthesized 
without animals by using microbes like 
bacteria or yeast. The products generated 
by this technology are exactly the same as 
traditional foods harvested from animals.

Turtle Speed or Ultra Sonic

Enzymes are able to modify proteins of 
any type but to date the solutions tend to 
be broad spectered and the technological 
improvements are still incremental rather 
than radical. To use enzymes effectively, 
it is necessary to understand the specific 
molecular properties and what changes 
that would be required i.e. what to change 
and what not to change. 

There is no doubt that the future will be 
based on an enzyme technology platform 
to enable an increased use of plant 
proteins via transformative change in 
protein organoleptics, characteristics and 
performance.

Typically a protein gene is inserted into a 
starter culture microbe. (Fig 2) The newly 
created recombinant DNA produces identical 
original products such as cows’ casein –a 
milk protein derivative. Once the starter 
culture is created, the inserted protein gene 
into the microbe will be able to multiply and 
grow. An example of a traditional product 
converted to an acellular food is milk. This 

technology allows cow-free milk using a 
culture that uses simple sugars to make 
milk protein such as casein(ate).

Animal-free milk

Bioengineered cowless milk or udderless milk 
can be made with the help of  engineered 
yeast. Emerging cellular technology allow 
the yeast cultures to duplicate micellar 
casein proteins.

It is a sure thing that dairy cows are already 
a more sustainable and efficient way 
than classical meat production made by 
converting lots of feed and water into animal 
protein. Post-animal biotechnological will 
by-pass the udder and use bioreactors to 
do just the same.

Bioengineered milk will contain essential 
proteins, sugars, fats and minerals. After 
DNA sequences from dairy cows are 
inserted into yeast cells, the cultures are 
grown at preset controlled temperatures 
and concentrations. Once the casein or milk 
proteins are cultivated, the other components 
such as (vegetable) fats, sugars, and minerals 
such as calcium, sodium and potassium can 
be blended in. Fat is a major component of 
milk and besides its importance for flavor 
contribution and nutrition, various fats of 
animal and plant sources can be tweaked 
at the molecular level and emulsified into 
the beverage. The same goes for sugar 
selection. Lactose is one option, but since 
many children and adults have trouble 
digesting, other forms of sugar such as low 
levels of dextrose are a valid option as well.

Come to think of it, acellular animal 
products using cell cultures is nothing new 

Fig 2: To create a starter culture that can make animal proteins: look up the gene for the protein 
online and insert the protein gene into a microbe. The microbe will now be able to make the 

proteins you were looking for. You will only have to create this starter culture once.
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Fig3: A major goal in tissue engineering today is to grow functional organs for patients. A biopsy 
is taken from the patient, and the organ is grown with the patient’s cells on a suitable scaffold. 

The goal is an organ that can be transplanted into the patient without being rejected.

Medical
Science

Food
Science

Source: New – Harvest, Hoogenkamp

Source: New – Harvest, Hoogenkamp

really. Human-identical insulin –to treat 
diabetic patients- is made using engineered 
microbes (yeasts or bacteria). Vanillin and 
rennet are other examples of genetically 
modified bacteria, fungi or yeast. Rennet is 
an essential ingredient for cheese making. 
In the past, rennet was extracted from 
the lining of the fourth stomach of young 
calves. Since the FDA approval in 1990, 
rennet enzymes are considered the first 
genetically altered product for food and 
now is worldwide used by nearly all cheese 
making companies. Cell cultured rennet is 
more reliable, performance predictable, 
purer, and significantly less expensive than 
animal-harvested (traditional) rennet.

Medical Tissue Engineering

Tissue engineering (fig 3) is a relatively new 
science with most interest generated on 
clinical usage such as reengineering organs, 
tubes, and skin for transplantation. These 
applications need to perform and maintain 
a biological function as they are used in 
a living person i.e. without being rejected.

The technology of regenerated biological 
material for medical applications is strikingly 
similar than used for the creation of cultured 
meat. (fig 4) Actually, the only difference is 
that synthesized cell cultured meat needs to 
duplicate or simulate traditional organoleptic 
quality such as color, taste and texture, as 
well as nutritional parameters like protein 
and minerals.

There is no question that cellular agriculture 
has less ecological and environmental 
negative side effects compared to traditional 
farming and animal healthcare. 

Impact Score Overview:

* About 25% of Earth’s ice-free surface 
is taken for livestock farming. 

* About 30% of the fresh water footprint is 
used for the production of animal-derived 
products, including meat, dairy, and eggs.

* Approximately 55% of the water consumed 
in the US is for animal agriculture.

* Greenhouse gas emissions generated 
by livestock farming (18%) is higher than 
global transportation (12%).

* The huge amounts of antibiotics given 
to livestock cause major implications to 
human antibiotic resistance.

* Most  -if not all- of bacterial contamination 
induced foodborne illnesses such as E.coli 
and salmonella arise from livestock farming, 
including waste dispersion to grow plants.

* The huge increase in global demand 
for animal-based food -60bn animals 
slaughtered in 2016 and growing to 100bn 
in 2050- will put major strain on animal 
welfare, including challenges at factory 
farms, intense confinement and imperfect 
slaughter conditions.

Meat for Today’s Future

Typically cells from a certain starter culture 
are brought together on a scaffold to 
grow in conjunction with serum in an 
environment (=bioreactor) that promotes 
growth. In living bodies, blood vessels 
assure transport of nutrients to and remove 
waste from tissues. Because of the lack of 
vessels in cultured meat, the tissues can 
only reach a length of about 0.5 mm 
thickness. (fig 5) This feature explains why 
all initial groundbreaking research focuses 
on ground meat appearance such as used 
in hamburger patties and meatballs, rather 
than a whole-muscle steak.

The future is approaching faster than many 
people like to think. Cellular agriculture 
products like cultured meat, dairy and eggs 
have significant less environmental and 
ecological stress factors, not to mention 
that the foods can be enhanced by 
stripping unwanted compounds such as –for 
example- saturated fat or lactose and create 
lactose-free milk or cholesterol-free eggs.

Then, there is also the public health impact to 
consider. A great many risks such as antibiotic 
resistance, disease and viral outbreaks 

Fig4: Cellular agricultural is an emerging field of research that lies at the intersection of medical 
science and food science. There is expertise in tissue engineering and cell culture in medical 
science, while the application of this work is in food science. Unfortunately, neither of these 

fields have taken ownership of cellular agriculture, which is why New Harvest is the sole group 
advancing this work.



39issue 8  |  www.meatingpoint-mag.com 

TECHNOLOGY

Source: New – Harvest, Hoogenkamp

and microbial food contamination, can 
be managed by reduction or elimination.

Zero Animal Suffering

In very basic terms cultured meat is meat 
grown using animal cells but without 
needing to kill the animal. The objective 
of these types of cellular biotechnology is 
to move towards a post-agriculture society 
and revolutionize the food industry, and 
promote animal-free humane solutions for 
healthy food options and ecological and 
sustainable degradation.

All of these groundbreaking claims are 
possible due to rapid advancement in 
stem cell biology, regeneration of tissue, 
genetics and chemical engineering. 

A New Normal?

The commercial production of “cultured” 
meat is only years away and world’s first 
large scale (25,000 Liters) bioreactor could 
be a reality in 2020. Although a number 
of projects are ongoing for fish and poultry, 
replicating beef is most advanced, and 
the introduction of a cultured hamburger 
is now within reach. 

The “meat” that is essentially “meatless” in 
the traditional sense, isolates animal cells 
that have the ability to regenerate and 
provide them with oxygen, nutrients and 
minerals. Besides the fact that cultured meat 
is healthier, safer and more sustainable, 
the environmental benefits such as water 

use, land footprint, feed conversion, animal 
health services, and labor is hugely less 
than conventional raised animals.

Advantages of cultivated cellular meat:

* Free from bacterial contamination

* Option to modify amount of saturated fat

* No feed/growth conversion

* No need of animal healthcare specialists

* No need of pasture land

* No outgrow cycle

The method of creating cultured (or artificial) 
beef is based on taking muscle cells from 
the animal, or bovine serum from unborn 
calves, which are subsequently grown in a 
nutrient serum solution within the bioreactor 

to create strands of small muscle skeletal 
tissue. It is estimated that about 12,000 
of such strands are needed to produce a 
100gr burger, not counting the fat added 
later in the formulation process. Hamburger 
fat levels typically vary between 18 and 
26 percent.

There are also revolutionary concept 
ideas in the developing stage to create a 
device that could be used by food stores, 
restaurants and in the home kitchen to 
produce their own chicken breast without 
ever killing the animal. These concepts are 
now within reach, including optimizing the 
health values by increasing protein, fatty 
acids, omega-3 and the profiles of vitamins 
and minerals.

Not only cultured strands of meat fibers 
need to be manufactured. Equally important 
is the development of cultured fat. After 
all, fat will provide the much-needed flavor 
sensations consumers expect. Cultured meat 
is still at its early conceptualization stage 
and ultimately manufacturing efficiencies 
and economics will kick in, lowering the cost 
of the product to a level that is competitive 
with conventional beef. However, these 
products made from cultivated animal 
cell can also be blended with traditional 
animal fat sources and/or enhanced with 
premade vegetable oil emulsions.

To further enhance economics and improve 
the sustainability of cultured meat, it is 
likely that products will be infused with 
structured plant protein ingredients that 
are uniquely able to simulate meat texture 
and all other organoleptic expectations.  
To simulate hemoglobin red meat juices 
and color, modified plant derived extracts 
such as saffron and red beets and cherries 
can be used.

Crossover Technology

Although Impossible Foods’ “Impossible 
Burger” is entirely made of plant components, 
it still can be considered a product of 
cellular agriculture. The heme that gives 
the Impossible Burger it’s distinctive bloody 
appearance and taste is produced by 
taking the soybean gene that encodes the 
heme protein and transferring it to yeast. 
Heme is an iron-containing molecule that 
is not only present at high concentrations 
is animal lean tissue but also in legumes 
such as the soybean.

When cooked on a grill, the hemen gets 
transformed into an explosion of organoleptic 
consumer preferences that are so typical 
for an animal-derived beef burger.
Plant-based products that seek to make 
inroads into the meat and dairy food 
categories are not a fad but rather it 
signals evidence of a permanent shift of 
changing the choice of proteins in the 
centre of the plate, or the centre of the 
bun for that matter.

The New Reality

It is clear that the world cannot rely solely 
on increases in arable land. Instead, new 
technologies –including considering GMO- 
need to be implemented to meet the food 

Fig5: Because cells can only grow about 0.5mm thick in culture, it is easier to grow ground meat 
than something thick like a steak. Muscle cells could be grown on beads, which offer a lot of 
surface area, in a bioreactor, and when the muscle cells are removed, it will already have the 

consistency of hamburger.
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demands of the future. In the last few 
decennia, major strides have been made 
to increase both animal and plant protein 
production. However, more innovation is 
needed in order to significantly increase 
the current food production by 2050.

One of these emerging technologies 
is cellular biology. Also termed post-
agriculture biology will be the next frontier 
of food science and technology. Cellular 
biology involves a technology in which 
genes from a plant are treated in a yeast 
environment, creating new compounds 
through fermentation. Ultimately, cellular 
biotechnology will evolve to become a 
cost-effective and eco-sustainable model 
platforms. This next stage of genetic 
engineering can produce more efficiently 
than nature, using no land, and is not 
dependent on weather conditions.

Computer algorithms are now often used to 
analyze plant species and once identified, 
are recombined to create design-specific 
protein properties including nutritive value, 
taste, flavor and functional performance. 
Stripping and recombining a food’s constituent 
parts will further push the boundaries of 
food science as it is known today.

In principle, cell cultured ingredients –mainly 
obtained by using DNA sequencing- 
are chemically identical to their natural 
examples. The future of cell cultured 
ingredients and food is only limited by our 
imagination. These new forms of biology 
can potentially manufacture both plant- 
and animal protein. For example, cows 
can be by-passed using fermentation to 
engineer animal-free milk. 

Animal-based farming could ultimately 
very well develop into a historical curiosity. 
For example: Animal-free milk (or cow-free 
milk) uses basically the same principles 
of biotechnology: fermenting sugar into 
alcohol before being further refined by 
modulating yeast and enzymes, can 
create design-milk or cheese in which 
its components, including protein, fatty 
acids, flavor and viscosity, can be varied 
to obtain the desired organoleptic and 
nutritive characteristics. For a growing 
number of future driven scientists, livestock 
is an antiquated technology.

Although these new-age hyper-entrepreneurial 
driven companies like to portray the “all-

natural” status of this innovative technology, 
ultimately it will be the consumers who 
will decide whether or not they are ready 
to accept these modulated foods. In the 
meantime –like the “traditional” GMOs- the 
regulatory agencies are confronted with 
the formidable task of agreeing on the 
adequate assessment and rulemaking of 
health and environmental safety, as well 
as labeling.

Post-animal Cellular Agriculture

The finite amount of agricultural land and 
the availability of clean water combined 
with resource depletion will force policy 
makers to rebalance diets towards more 
plant-based foods. In other words, they will 
accept the need to reduce the consumption 
of foods with a higher environmental impact 
such as meat and dairy, and increase 
lower-impact foods such as plant proteins 
derived from cereal grains, legumes, 
potatoes, vegetables, and fruits, as well 
as considering emerging animal protein 
sources such as cultured meat, insects 
and other post-animal biotechnology 
and bioeconomy also known as cellular 
agriculture.

By relying less on an inefficient meat 
protein-delivery systems, people should 
instead utilize the nutritive value of the 
world’s five major commodity crops – rice, 
corn, wheat, soy, and potatoes as well as 
cellular agriculture which can be further 
explored for the production of meat and 
animal-free dairy that could fundamentally 
reshape our food supply.

A revolution is unfolding in the food 
world, resulting in post-animal cellular 
alternatives to livestock meat that taste 
like the real thing. A broad range of plant 
protein ingredients harmonized in the 
proper balance and technology can create 
specific textures and tastes that simulate 
or enhance existing animal protein-based 
products such as burgers, sausages and 
pizza crumbles. These meat alternatives 
or hybrids are better for the environment, 
pose fewer ethical and religious challenges, 
and will ultimately be cheaper.

(Partly) replacing these animal-based 
protein sources can significantly reduce land, 
water, and crops needed to feed animals, 
while at the same time benefitting people’s 
health and reducing outbreaks of diseases. 

For the next generation, sustainability of 
food security will be a major challenge. 
Besides the fundamental economic and 
technological challenges, the biggest 
hurdle is how to convince consumers to 
try the plant-based equivalent and the 
food “harvested” from cell cultures of the 
“real or original” food. 

When exponential technologies strides 
forward are made, consumers have 
the tendency to become suspicious. The 
question is if consumers will embrace 
cellular agriculture foods. This question is 
difficult to answer, but the fact remains 
that the world population is growing with 
unprecedented pace and innovation will 
be the essential key to allow every one 
great tasting healthy foods now and in 
the future.
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On 6th July 2016: Bord Bia  brought 
together over 180 Irish food and drink 
exporters and experts from the UK food 
retail market to share information on the 
post BREXIT trading landscape and to 
outline the organisation’s measures for 
supporting companies as they navigate 
the new trading environment. 

 The Irish companies, who had highlighted 
the need for information in Bord Bia`s 
post-BREXIT survey, received insights from 
experts on current UK and EU market 
conditions and currency management. The 
ensuing panel discussions were designed 
to help exporters identify future pressure 
points in their business models that may 
require attention.
 
Opening the briefing session, Aidan 
Cotter, Chief Executive, Bord Bia said: 
“The purpose of the briefing is to explore 

and begin to understand the implications 
of BREXIT for a market that takes 41% of 
our food and drink exports, valued at €4.4 
billion. Our hope is that today`s event may 
advance all of our deliberations and if we 
can`t resolve the uncertainty, and clearly 
we can`t, that at least we can now begin 
to learn how we can deal with it and live 

with it. The learnings from today and our 
ongoing close contact with our clients will 
inform our future supports for the sector.”

UK and EU Market Perspectives

Brid Cannon, Assistant Secretary General, 
Department of Agriculture Food and the 
Marine presented an overview of potential 
UK/EU trading relations. She sketched out 
the timetable for negotiating the UK exit, the 
subsequent trade agreement framework and 
the time available to companies to adapt to 

any new trading environment. James Walton, 
Chief Economist with IGD gave an insight 
into the macroeconomic implications of the 
BREXIT on the UK grocery market and John 
Fahey, Senior Economist with John Sheils, 
Senior Relationship Manager, both from 
AIB dealt with the immediate concern of 
companies in relation to currency exposure.
 

Industry Views

Two discussion panels concentrating on the 
UK retail market and on Irish exporters` 
challenges provided a forum for a high 
level of engagement with the audience. 
The UK perspective was examined by 
James Walton, IGD, Joanna Walker, former 
retail buyer in the UK and Jon Copestake, 
Editor and Chief Retail & Consumer Goods 
Analyst, The Economist. The Irish industry 
panel then put the exporters` view of the 
implications of BREXIT with contributions 
from Larry Murrin, Chief Executive, Dawn 
Farm Foods, Paul Finnerty, Chief Executive, 
ABP Food Group and Eoin Donnelly, 
Managing Director, Lily O’Brien’s.
 

Bord Bia measures to support Irish 
food and drink businesses

Aidan Cotter, in presenting Bord Bia’s 
support measures for food companies 
said: “These measures were tailored to 
the needs of exporters and informed by 
one-to-one contacts with our clients and 
our post BREXIT survey, and will now be 
supplemented as necessary following today`s 
exchanges. They are focused on assisting 
companies maintain their competitiveness 
through providing advice on managing 
volatility impacts, provision of consumer 
and market insight, deepening customer 
engagement and extending market reach.”

OVER 180 IRISH 
FOOD AND DRINK 
EXPORTERS ATTEND BORD 
BIA’S BREXIT BRIEFING
NEW UK AND EU LANDSCAPES EXPLAINED 
SUPPORT MEASURES FOR EXPORTERS OUTLINED
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Provision of Consumer and Market 
Insight

Bord Bia runs a number programmes for 
companies entering the UK to help them 
best position themselves in the market.  The 
current UK market specific programmes will 
have their financial, competitive, contractual 
and regulatory modules strengthened. 
Additional one-to-one mentoring with UK 
foodservice and retail experts will be made 
available to more companies to assist with 
negotiations and future planning.
 

Deepening Customer Engagement

Bord Bia will increase its focus on promoting 
Ireland as a sustainable sourcing opportunity 
for UK buyers. Utilising its long term, strong 
relationships with UK trade customers, Bord 
Bia will amplify  existing  trade events, 
“meet the buyer” sessions and pursue 
opportunities to promote Irish products 
in the retail and foodservice environment.
 
Bord Bia will highlight throughout our 
engagement with customers how the 
Origin Green programme provides a 
unique layer of assurance when sourcing 

imports post-Brexit, addressing concerns 
of food security, the environment and 
sustainability. In October, Bord Bia will 
host an Origin Green reception in the Irish 
Embassy in London with past and current 
Origin Green Ambassadors and their UK 
based host companies. 
 
Irish companies presenting at UK trade 
shows, such as the Speciality Fine Food 
Fair, will be further supported through pre-
event workshops and mentoring to advise 
them on new channels. A further series of 
UK customer engagement and market 
support activities is being scheduled for the 
remainder of the year including intense one-
to-one engagement with over forty leading 
trade customers. This is in addition to Bord 
Bia’s first ever participation at Lunch, the 
food-to-go trade show in September and 
the annual trade reception in December, 
both taking place in London.
 

Extending Market Reach

In parallel, Bord Bia will continue to 
support our client companies to overcome 
the barriers for market diversification 
through the provision of market and 

consumer insight and brand guidance, 
while enhancing our market and trade 
visits, particularly to emerging markets.  
The latter will include in particular trade 
missions to Asia and to North Africa, and 
participation at leading trade fairs, from 
CIMIE and China Fisheries in China to 
SIAL in Paris in October.
 
Bord Bia’s strategic priority of developing 
new routes to market is underlined by the 
opening of two new offices, in Warsaw to 
expand our support in Eastern Europe, and 
in Singapore to service eight emerging 
markets in South East Asia.
 

The Irish Market

Conscious of possible pressure on the 
home market from imports from a weaker 
Sterling, Bord Bia’s market development 
activities on the Irish market are also 
being reviewed. An Origin Green public 
engagement campaign is also scheduled 
from October to December, to highlight 
the unique commitments being made by 
Irish farmers and the wider food industry 
in sustainability. 

 www.bordbia.ie
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BENEFICIAL 
MICROBES FOR 
THE SUSTAINABLE 
MANAGEMENT 
OF SHRIMP 
AQUACULTURE

Aquaculture production has grown 
enormously in recent years and among 
that Penaeid shrimps are one of the 
most important cultured species 
worldwide especially in Asia due to 
their high economic value and export.

Shrimps are infected by numerous 
pathogenic microbes which caused high 
mortality. The excess feed and fecal matter 
in grow out ponds accumulating in the 
impoundments may result in bacterial 
decomposition of organic matter in the 
sediment and produce excess of toxic 
compounds like ammonia and also 
pollute the environment.

Very limited research has been carried 
out on the culture, growth performance 
and disease management in aquaculture 
using beneficial microbes. Moreover, in 
the beginning years of aquaculture the 
antibiotics were employed to kill the 
microbial pathogens and to enhance the 
growth of the shrimps in intensive and 
semi-intensive types of culture.

The excess use of antibiotics has created 
the problem of residue buildup in tissue 
of shrimps, resistance of culture species 
to the consistent use of antibiotics and 
rejection of export consignments etc. 
As a remediation of these unpleasant 
and unwanted problems in aquaculture 
there is a need of beneficial microbes 
in shrimp culture through feed and/or 

water to prevent the aquaculture ponds 
from undergoing eutrophication and to 
control the microbial diseases in shrimps 
and to enhance their production in an 
ecofriendly ambience without the use 
antibiotics thus, resulting in quality 
assurance, quality control and above 
all environmental safety.

Aquaculture is an emerging branch of 
biosciences boosting food production. 
The marine fisheries stocks have declined 
worldwide in general and provided an 
impetus for rapid development in fish 
and shellfish farming.

In general, shrimp ponds are enclosed 
cultivation systems, subject to periodic 
water renewal to compensate for volume 
changes (due to evaporation) and salinity 
changes (evaporation, precipitation) 
and to maintain water quality. The 
production process in shrimp aquaculture 
is determined by biological, technological, 
economical and environmental factors 
(Yuvaraj and Karthik, 2015 b).

Especially, the microbial diseases are 
commonly implicated in episodes of 
mortality, so that our Indian farmers 
prefer to use commercial antibiotics 
available in markets. However, the use 
of antibiotics has recently become a 
major public concern because their use 
can lead to the development of drug 
resistant bacteria, thereby reducing 
drug efficacy.

Moreover, the accumulation of antibiotics 
both in the environment and in shrimp tissues 
can be potentially risky to consumers and 
the environment. Another most important 
problem faced by our Indian shrimp culture 
farmer is excess of Ammonia in pond 
water and sediment which is caused by 
excess feed, fecal matter and dead algae 
deposited in the bottom of the pond. Due 
to this, shrimps are exposed to toxic gases 
like NH3, NO2 and H2S further leads 
to eutrophication in culture system and 
cause stress to the animal and ultimately 
end with microbial diseases and high 
mortality occurs (Yuvaraj et al., 2015 a).

Though shrimp culture has undergone 
rapid development in India, successful 

production is increasingly hampered 
especially by diseases in addition to 
environmental pollution and poor 
management practices.

Of all the infectious diseases, bacterial 
infections cause serious diseases like 
vibriosis, White spot, ulcer, tail rot, 
necrosis etc. Currently, antibiotics have 
been widely used in shrimp aquaculture 
to control bacterial infections. However, 
the use of antibiotics has recently 
become a major public concern because 
their use can lead to the development 
of drug resistant bacteria, thereby 
reducing drug efficacy. Moreover, the 
accumulation of antibiotics both in the 
environment and in shrimp tissues can 
be potentially risky to consumers and 
the environment. Such adverse effects 
have prompted scientists to search for 
alternatives to replace antibiotics in 
controlling diseases in shrimp farms 
(Karthik et al., 2013 & 2014).

www.thefishsite.com

SUSTAINABLE 
INTENSIFICATION 
OF AQUACULTURE 
IN THE ASIA-
PACIFIC REGION

This report by the FAO documents 
successful practices of the sustainable 
intensification of aquaculture in the 
Asia-Pacific region.

The demand for fish in Asia and the 
Pacific region is estimated to increase by 
30 percent by 2030 as a result of the 
anticipated population growth and the 
improved living standards of the people 
of the region. In order to meet such an 



45issue 8  |  www.meatingpoint-mag.com 

NEWS

The FuTure oF  
Farm CerTiFiCaTion 
SummiT 2016 | 27 - 28 September 

Join uS & The GLoBaLG.a.P. 
CommuniTy To CeLeBraTe

20 years of Global Partnership

15 years of Good Agricultural 
Practices Certification

• Stay Ahead of Food Safety Risks  

• Collaborate on Solutions to Get  
More Governments on Board 

• Discover Innovative Models to  
Measure G.A.P. Improvement 

• Discuss the Benefits of Big Data  
Analytics in Agriculture 

• Network with G.A.P. &  
Food Safety Expertswww.summit2016.org

increased demand for fish, aquaculture 
production will need to increase by 
50–60 percent from the present level by 
2030 with the capture fish production 
remaining static.

Intensification of aquaculture is a 
major factor that has contributed to the 
outstanding growth (nearly 10 percent 
annually) of the aquaculture industry in 
Asia-Pacific in the past three decades.

Such growth has greatly contributed to 
food security and the nutrition of the 
people, rural livelihoods and economic 
growth in the region. The Asia-Pacific 
region consistently has contributed over 
90 percent to the world aquaculture 
production for decades. In Asia, aquaculture 
supplies over 60 percent of food fish, 
comprising over 20 percent of the total 
protein intake of the Asian population.

The intensification of aquaculture has 
depended upon new husbandry practices 
and increased use of inputs and at the 

same time has raised concerns about the 
limited availability of such critical resources, 
disease outbreaks and environment 
degradation. Unless appropriate corrective 
measures are implemented, the long-term 
sustainability of aquaculture growth may 
not be guaranteed.

The most effective approach to meet 
the increasing demand for fish is to 
promote the sustainable intensification of 
aquaculture (SIA) to achieve blue growth 
through increasing the productivity and 
efficiency of aquaculture production while 
reducing the consumption of resources 
and negative environmental and social 
impacts through improved governance, 
management practices and adoption of 
innovative technologies.

In order to support sustainable growth of 
aquaculture for contributing to increased 
fish supply for food and nutrition, increased 
livelihood opportunities and overall 
economic growth in the region, FAO 
is currently implementing a regional 

initiative on sustainable intensification 
of aquaculture for blue growth in Asia-
Pacific. Recognizing that various production 
and management practices have been 
developed and implemented in the region 
to achieve sustainable intensification 
of aquaculture and more generally to 
develop aquaculture in the region, the 
documentation and dissemination of 
successful practices is included as part 
of the regional initiative.

Sustainable intensification of aquaculture 
practice as used in this publication is 
defined as aquaculture production 
systems or technologies or management 
practices that contribute to at least one 
of the followings: (1) improved production 
and resource use efficiency, namely land, 
water, feed, and energy; (2) improved 
environmental benefits; (3) strengthened 
economic viability and farmers’ resilience; 
and (4) improved social acceptance and 
equality and do not compromise the rest.

www.thefishsite.com
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US MARINE 
AQUACULTURE 
STRATEGIC PLAN 
2016 - 2020

NOAA Fisheries has released its 
Marine Aquaculture Strategic Plan 
2016-2020. The Plan will guide efforts 
within NOAA Fisheries to support 
development of sustainable marine 
aquaculture. The Plan features four 
main goals: regulatory efficiency, science 
tools for sustainable management, 
technology development and transfer, 
and an informed public.

Cross-cutting strategies of the plan include 
strengthening partnerships, improving 
external communications, building 
infrastructure to support marine aquaculture, 
and sound program management. It 
also establishes a target of expanding 
sustainable US marine aquaculture 
production by at least 50 percent by 
the year 2020.

Marine aquaculture enhances coastal 
resiliency, creates jobs, improves food 
security and human nutrition and is 
a valuable tool to help rebuild some 
protected species and habitats. Limits 
to wild fisheries, environmental changes, 
the nutritional benefits of seafood, 
and trends in global seafood markets 
underscore the need to increase U.S. 
marine aquaculture production and to 
selectively use aquaculture to help restore 
species and habitats.

We have made significant progress in 
achieving our aquaculture mission since 
the adoption of our last strategic plan, the 
2007 NOAA 10-Year Plan for Marine 
Aquaculture. With the support of our 
partners, NOAA has helped improve the 

federal regulatory process for aquaculture, 
developed key products that serve the 
scientific needs of management and 
industry, and now lists aquaculture as 
an agency priority. These efforts helped 
spark recent growth in U.S. marine 
aquaculture production.

In this 5-year Strategic Plan, we take a 
fresh look at our priorities and address 
the regulatory, scientific, technical, 
communications, and organizational needs 
to advance U.S. marine aquaculture.

This Plan will help ensure that NOAA is 
focused on critical aquaculture priorities 
to ensure an efficient and strategic use 
of limited resources.

This Plan is intended to guide strategic 
actions within NOAA Fisheries but 
incorporates key activities undertaken 
by our NOAA partners at the National 
Ocean Service (NOS) and the Office 
of Oceanic and Atmospheric Research 
(OAR).

While cognizant of limited resources, this 
Plan aspires to drive results and to help 
us reach our full potential.

The Office of Aquaculture developed 
this Plan over several months through a 
collaborative process that included input 
from the entire NOAA aquaculture team 
and other NOAA Fisheries offices and 
science centers. We sought review and 
input from our stakeholders through a 
public comment period, including the 
Marine Fisheries Advisory Committee 
(MAFAC) Aquaculture Task Force. We 
have incorporated this valuable feedback 
to ensure this Plan reflects the needs of 
our stakeholders.

It took teamwork and advice from 
scientists, producers, nongovernmental 
organizations, and government agencies 
to produce this Plan, and it will take the 
same to fulfill the challenging mission that 
we have laid out. By working together, we 
can ensure that U.S. marine aquaculture 
grows to provide significant environmental, 
social, and economic benefits to the 
American public.

www.thefishsite.com

HOW RETAILERS 
ARE REDUCING 
WASTE IN THE 
PORK CHAIN

UK - Finding ways to limit retail waste 
has been identified as a key part of 
the battle in securing food supplies 
for the world’s growing population. In 
the second of a series of articles, Voice 
Of Sustainable Pork examines what 
retailers are doing to cut waste in the 
pig supply chain.

It’s dubbed the challenge of the century. 
As the global population rises to 9 billion 
by 2050, the world’s food producers are 
faced with the task of finding a way to 
feed them.

Producing more food might seem like the 
obvious answer, with targets of increasing 
food production by 70 per cent being 
suggested by some. But to ease pressure 
on land use and natural resources, making 
better use of existing food is a critical part 
of the solution.

Every year, some 4 billion tons of food is 
produced globally, yet a third of it is wasted. 
Worth $1 trillion (£767 billion) in retail terms, 
the waste is a missed opportunity to feed 
more people, as well as a significant cause 
of environmental damage.

According to the United Nations Food 
and Agriculture Organization, cutting 
food waste could not only reduce strain on 
the world’s natural resources but also limit 
pressure on farmers to produce more food. 
Given the high water, energy, feed and land 
requirements of livestock production — as 
well as the high nutritional value of animal 
protein — curbing waste of pork and other 
meat products is especially important.
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Although waste occurs at every link of the 
pork chain, with the vast majority of waste 
happening at the consumer level, retailers 
play a crucial role in reducing waste from 
farm to fork.

Identifying the cause

In the UK alone, retailers waste about 
72,000 tons of fresh meat annually, more 
than a third of which is pork.

The Waste and Resources Action Programme 
(WRAP), a non-profit working on behalf 
of UK governments to tackle waste, says 
there’s no single cause of waste in the sector, 
but factors related to supply management, 
shopkeeping and operations all contribute 
to the problem.

More specifically, retailers identify promotions, 
forecasting demand and weather as the 
main culprits of waste, with meat sales 
falling in the UK when cooler-than-expected 
weather thwarts summer barbecues.

To tackle the problem, WRAP has introduced 
a range of voluntary retailer initiatives to 
help retailers identify where they can make 
commitments to drive down waste.

In the past, retailers have been encouraged 
to limit the number of promotions they 
offer on products — particularly fresh 
meat — which encourages shoppers to 
buy more than needed, resulting in food 
waste at home.

The latest initiative, the Coutauld 2025 
Agreement, was launched last May and 
has a target to cut food waste by a fifth 
over the next decade, while helping the 
food sector drive down greenhouse-gas 
emissions by 20 per cent at the same time.

A step-change in food production

Richard Swannell, WRAP’s director of 
sustainable food systems, says the agreement 
marks a “new era” for the food industry, helping 
the UK economy save about £20 billion 
($26 billion) to businesses and consumers.

“To safeguard UK food we need a step-
change to increase sustainable food and 
drink production, conserve resources and 

combat climate change,” he says. “Courtauld 
2025 will do this.” But how exactly can 
retailers tackle the issue of reducing waste, 
particularly in the pig-meat sector? Previous 
studies have indicated there are several 
areas where retailers can make efforts — 
the first being the shelf life of products.

In the UK alone, consumers throw away 
about £6.7 billion ($8.7 billion) of food and 
drink each year due to it not being used by 
the expiration date, so increasing product 
life in a way that doesn’t compromise food 
safety or quality is one solution, WRAP says.

Retailers have been encouraged to redesign 
packaging of its own products, as well 
as look at products’ “dwell time” — the 
amount of time they spend in the supply 
chain before they get to consumers’ plates.

Retailer ASDA says it tackled the issue by 
working with suppliers to reschedule when 
food is shipped to them, as well as improving 
delivery plans and developing systems 
in-store to get products to shelves faster.

Another element in the shelf-life issue, 
however, is consumer understanding of how 
long products can be kept. Shelf life varies 
hugely between pork products, ranging 
from 7 to 20 days for sausages, to up to 
a year for frozen pork cuts.

To tackle this, many retailers have now 
removed “best before” dates on their 
packaging, which are related to food 
quality but have been shown to confuse 
customers. Instead, they switched to “use 
by” labels, which indicate the date by which 
food must be used.

Communication with suppliers

Relationships between retailers and suppliers 
are another area for improvement. Retailers 
and processors must forecast supplies to 
make sure supermarket shelves remain 
stocked, but without proper communication, 
oversupply can lead to waste.

Retailers are now being encouraged to work 
together with processors so they can work to 
order, rather than rely on forecasts, helping 
with production planning and reducing 
waste. One UK supermarket, Morrisons, 

has gone even further by taking control of 
its entire supply chain to cut waste.

Taking a charitable approach

Even with the best planning, things can 
still go awry, so finding ways to make use 
of food that would otherwise be wasted 
at store level is important.

UK retailer Tesco says it was responsible for 
throwing away 55,400 tons of food from 
its stores and distribution centers in the last 
year. Of that, 30,000 tons could have been 
eaten — the equivalent of 70 million meals.

In an effort to tackle the issue, the retailer 
has launched a scheme to redirect surplus 
food to charities across the UK. During 
a six-month pilot version of the scheme, 
Tesco stores donated 22 tons of food — the 
equivalent of 50,000 meals.

By the end of this year, the scheme will see 
800 of its large stores give food they can 
no longer sell to community food groups, 
with all stores expected to participate by 
the end of 2016.

Waste bans

Meanwhile, French retail chain Intermarché 
ran a campaign to reduce waste further 
down the supply chain by encouraging 
customers to purchase “ugly” food, which 
would otherwise be thrown away.

France’s government is taking an even stronger 
approach, becoming the first in the world to 
introduce legislation to crack down on food 
waste earlier this year. Under the new laws, 
supermarkets are banned from throwing 
away unsold food and must instead donate 
it to charities or for animal feed.

French campaigners are now putting 
pressure on the EU to roll out similar rules 
across Europe, with over 760,000 people 
signing a petition to see the retailers forced 
to give surplus food to charity.

“We cannot sit back,” says French MEP 
Angélique Delahaye, who is helping to 
drive the campaign. “This is the first step 
in the fight against food waste in Europe.”

www.thepigsite.com
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From 16th – 20th October, SIAL Paris will 
once more welcome the world’s largest food 
and drink innovation exhibition. Following 
the success of the 50th anniversary event 
in 2014, the exhibition is off to a good start 
with 90% of exhibition space already sold 
out. Over 7,000 exhibitors and 160,000 
professionals are expected to attend 
along with top French and international 
agri-food leaders. New additions to the 
exhibition include a new gluten-free zone 
and a partnership with world-renowned 
chef and restaurateur Joel Robuchon.

The theme of this year’s exhibition is to 
‘look deeper’ in order to understand the 
demands and opportunities in today’s ever 
changing global market. The objective is 
to break down traditional barriers and 
discover new development opportunities 
by providing a platform to introduce new 
trends, explore diversity from different 
territories and quality and safety issues.

Key Facts & Figures SIAL Paris 2016:

* Over 100 countries represented 

* 21 product sectors 

* More than 2,000 innovations 

* Over 7,000 exhibitors from 104 
countries- 85% international 

* 160,000 professionals expected 
from 194 countries – 71% international 

* 1,500 journalists 

* 120 official delegations

The main sectors exhibiting at SIAL Paris 
will include meat; poultry; cured meat; 
dairy products; organic food; equipment; 
beverages; fruit and vegetables; wine and 
spirits; frozen foods; seafood; ingredients; 
gourmet food; sweet grocery and bakery; 
tinned food; deli and ready prepared dishes; 
health products and food supplements. 

LOOK  DEEPER - 
S I A L  PARIS IS BACK
16TH- 20TH OCTOBER 2016 – PARIS NORD VILLEPINTE



49issue 8  |  www.meatingpoint-mag.com 

‘‘MEATING’’ POINTS

New to 2016, SIAL is introducing a gluten-
free zone, a section showing the way in 
which food markets are adapting to new 
needs, as consumers change their habits and 
expectations. Also under the spotlight will 
be the organic and fresh produce sectors, 
and the beverage market - especially beers 
and hot drinks. In addition, there will be 
a “tech” zone, allowing SMEs to present 
their latest technologies and equipment.

In 2016 the foodservice industry will take 
centre stage thanks to one exceptional 
Patron – French chef Joël Robuchon: 
voted “Meilleur Ouvrier de France” (Best 
Craftsman of France) in 1976, “Chef of the 
Year” in 1987 and “Chef of the Century” 
in 1990, he has been Fleury- Michon’s 

partner for the last 28 years and is the 
most Michelin-starred chef in the world 
(26 stars). In 2014, he participated in 
SIAL’s “50 years, 50 chefs” operation, 
and this year, as the event’s patron, he 
will be part of both the SIAL Innovation 
awards committee (alongside Elior and 
Gault&Millau) and September’s press 
conference panel. In addition, the multi- 
Michelin-starred chef will speak on SIAL 
TV on October 16 (opening day) and set 
up a restaurant-themed itinerary, selecting 
the exhibitors’ best products for a basket 
bearing his name.

Events not to miss include:

* SIAL Innovation- a unique global 
food innovation observatory 

* SIAL World Tour- a tour of the 
major retail trends that shape the 
world markets as selected by a panel 
of international experts 

* Store Tours- visit innovative store 
concepts around Paris including a visit 
to Rungis, the largest fresh produce 
market in the world 

* La Cuis ine- attend cul inary 
demonstrations from international chefs 

* New Talents of Gastronomy Prize“

All eyes will be focused on Paris in October 
2016,” says Nicolas Trentesaux (SIAL 
Network Director). “The food industry 

is one of the most dynamic industries 
in most G20 countries. By discovering 
new trends and business opportunities, 
participants will find the tools they need 
to achieve their objectives. SIAL Paris 
is a unique platform for stakeholders to 
test new markets, launch new products 
and meet today’s main players to discuss 
the challenges of the future. It’s also a 
sort of laboratory: R&D departments 
from around the world frequently finalise 
their products in time to test them in 
SIAL Paris’ aisles. Over 2,500 new 
products will be presented at the SIAL 
Innovation feature this year, inspiring 
the food and beverage industry even 
more than ever.”

www.sialparis.com
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The first edition of MeatEx will be taking 
place from 5 to 8 of November 2016 in 
Tehran International Fair Ground. The 
MeatEx Info Booth was held during IFFA, 
the most important innovation platform for 
the sector and the leading international trade 
fair of meat industry, to inform exhibitors 
and visitors about this show. Also on the fifth 
day of IFFA, the Iran Meat Industry and 
Investment Opportunities Seminar was held 
in Hall 9.1, Esprite Room, by the organizer 
of MeatEx and the Seminar began with 
a welcome from Mr. Wolfgang Marzin, 
President and Chief Executive Officer (CEO) 
of Messe Frankfurt.

The interest showed is beyond expectations. 
Until now countries such as Azerbaijan, 
Australia, Bulgaria, Finland, France, Germany, 
Greece, Italy, Lebanon, Nederland, Spain 
and Turkey registered to exhibit in MeatEx 
and among them Azerbaijan, Australia, 
Greece and Turkey would have pavilions 
in this exhibition.

76 percent of the space of the exhibition 
has been already booked. 17 percent of 
the exhibitors are international. This is a 
big achievement for the first edition of the 
exhibition. Mr. Hormoz Mehbod, Managing 
director of Tejarat Farasoo Holding, the 
organizer of MeatEx, mentioned that “The 

high number of interest from various countries 
to participate in the show in pavilion structure, 
joint stands or individual exhibitors reflects 
the needs of Meat products and related 
industry activists to reach the markets of 
the region.”

During the exhibition, various other programs, 
including seminars and training workshops, 
B2B meetings and matchmaking program 
would be held to give the business people of 
this industry the best opportunity to gather 
precious information about the industry and 
establish valuable connections in the market.

Middle East premier exhibition dedicated 
to the meat industry

The primary purpose of this edition is to supply 
the needs of Muslim countries especially in 
the Middle East, CIS, and Eastern Europe 
with population of around 450 million 

people. Participating in this fair, as the only 
specialized halal meat product exhibition in 
the world and also the only meat industry 
trade fair in the Middle East, provides an ideal 
opportunity for the producers and suppliers 
to enter or establish a strong presence in the 
specified markets.

MeatEx will provide exhibitors with direct 
access to the new frontier of the Middle 
East’s market, where high number of key 
decision makers will source the latest products 
and innovations.

It is worth mentioning that Iran, as a country 
with a population exceeding 80 million to 
host the event, is the most important part 
of this huge market.Besides the lifting of 
Iran Sanctions after more than 8 years has 
started and the doors to Iran’s markets and 
business opportunities are open again.

MeatEx at a Glance

For the first edition of MeatEx it is estimated 
that, 200 exhibitors from 10 countries 
(the number has already been exceeded 
the target and reached 12 international 
exhibitors till now) would be on hand to 
present their innovations to 10000 national 
and 3000 international trade visitors from 
20 countries in an area of 5000 square 
meters. The Specialized Exhibition of Halal 
Meat Products and Related Industries 
will be occupying Halls 12, 13, 14 and 
15 of Tehran International Fair Ground. 
MeatEx is the confluence of industry and 
product. The whole chain of production, 
packaging, distribution,warehousing, and 
sale of red meat, poultry, seafood, and 
processed meat products will be showcased. 
The Industry section includes all kinds of 
machinery, equipment, technology, and 
automation. In the product section, the 
emphasis is on being halal. 

www.iranmeatex.com/en

IRAN INTERNATIONAL 
MEAT  EXHIBIT ION: 
THE ONLY TRADE FAIR FOR MEAT 
INDUSTRY IN THE MIDDLE EAST
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