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We left behind a hot and generally quiet August. 
Acquisitions, partnerships and new invest-

ments by some of the leading representatives of the an-
imal nutrition industry were important developments 
that brought heat to this month: DSM’s investment in 
First Choice Ingredients; Nutreco’s investment in Unga 
Group and Proteon Pharmaceuticals; Millennial Salm-
on project partnership of Nofima, InnovaFeed, Cor-
bion Algae Ingredients, Cargill, SINTEF Ocean and 
Auchan; Sanderson Farms investment by Cargill and 
Continental Grain Company; Kainos Capital's Muen-
ster Milling investment, and so on…

Apart from these, there was another news that aroused 
great interest from the representatives of the animal nu-
trition industry. The European Union authorized the use 
of processed animal proteins from insects (insect PAPs) 
in poultry and pig feed. This decision, which sheds light 
on the future of the feed industry, is one of the import-
ant steps in sustainable animal production. It is also a 
harbinger that the insect industry will grow at a signifi-
cant pace in the coming years. We will continue to fol-
low developments in this industry with great interest.

Let’s get to the main topics of our September issue. 
This month, we covered two important issues that are 
critical for the production process in the feed industry. 
The first of these is quality control.

Feed mills have to produce very different feed types 
by using different content/ingredients for different an-
imal species that have varying nutritional needs be-
cause they have different physiological and biological 
characteristics. Preparing a good feed ration with these 
ingredients is an important factor on the success of 
feed mills because the production performance of the 
animal is largely related to nutrition and feed quality. 
Production in the targeted quality standards is possible 
by making measurements and analyzes in the laborato-
ry environment and revising the production according 
to the results obtained. This month’s guest articles on 
the subject can give you some ideas on quality control.

Another topic we covered in the September issue was 
energy saving. Energy is one of the most important ex-
pense items in feed mills and one of the factors causing 
pressure on feed costs. In addition, energy consump-
tion is frequently on the agenda as an extremely im-
portant issue in terms of global climate change. Many 
professional companies are now focusing on goals such 
as reducing carbon emissions, reducing environmental 
footprint and achieving sustainable production. All 
these reveal the importance of energy saving in all kinds 
of production, including feed mills. In this month's is-
sue, we have an interview where you can find answers 
to those who are curious about the subject.

Hope you enjoy reading…
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Royal DSM, a global science-based company 
in nutrition, health and sustainable living, 

announced that it has signed an agreement to ac-
quire First Choice Ingredients, a leading supplier of 
dairy-based savory flavorings for an enterprise value 
of US$453 million. 

With headquarters in Germantown (WI, USA) and 
three manufacturing facilities in the vicinity, First 
Choice Ingredients and its approximately 100 em-

ployees have built a leading position in the US taste 
market as a developer of clean label, fermented dairy 
and dairy-based savory flavorings for taste and func-
tional solutions across a wide range of applications.

The company ferments and blends a variety of nat-
ural dairy products with cultures and enzymes to cre-
ate clean label taste solutions integrating sensory and 
functional benefits. Leveraging its R&D and applica-
tion expertise, First Choice Ingredients works as an 

DSM to acquire First Choice Ingredients 

EU authorizes insect proteins in poultry and pig feed
The European Union has authorized the use of processed animal proteins 
derived from insects (insect PAPs) in poultry and pig feed. The Commission 
Regulation (EU) 2021/1372 about the act was published in the Official Journal 
of the European Union.

The International Platform 
of Insects for Food and 

Feed (IPIFF), the umbrella as-
sociation of the European insect 
sector in EU’s capital, Brussels, 
announced that the act allowing 
the the use of processed animal 
proteins derived from insects 
(insect PAPs) in poultry and pig 
feed. The act was published in 
the Official Journal of the Euro-
pean Union of the Commission 
Regulation (EU) 2021/1372.

“Our sector warmly welcomes 
this final step in the authoriza-
tion process of insect proteins 
in poultry and pig feed”, stat-
ed IPIFF’s President, Adriana 
Casillas. In line with the IPIFF 
policy roadmap, “this approval 
represents one of the key regula-
tory priorities of IPIFF since its 
establishment”, complemented 

the IPIFF President. Seen as an 
instrumental step in upscaling 
the European insect sector, this 
approval will contribute to ac-
celerating progress on the ‘Farm 
to Fork’ objectives – as it will 
play a role in fostering circular-
ity in food production, while 
improving the sustainability and 
self-sufficiency of the European 
livestock sector. Following the 
authorization of insects in aqua-
culture animals in July 2017, “we 
considered this approval as a log-
ical step – as poultry are insec-
tivorous and porcine animals are 
omnivorous”, mentioned Aman 
Paul, IPIFF’s 1st vice-President. 
Therefore, “this legislative re-
form brings new opportunities 
for the poultry and pig sectors 
alike, as insects represent a nat-
ural high-quality source of pro-

teins for non-ruminant animals”, 
explained Christophe Trespeuch, 
Chair of the IPIFF Working 
Group on Feed Hygiene and An-
imal Nutrition. 

Following the entry into force 
of this implementing regulation, 
the demand for insects as feed is 
expected to grow, leading to an 
increase in the production capac-
ity of the sector.

Royal DSM announced that it has signed an agreement to acquire US-based 
First Choice Ingredients for an enterprise value of $453 million.
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Darling Ingredients publishes sustainability report
Darling Ingredients published its updated Environmental, Social, and 
Governance (ESG) Report. The company, in its report, explains its targets on 
sustainability, climate change and zero greenhouse gas emissions.

Darling Ingredients Inc., 
posted the company's 

updated global Environmental, 
Social, and Governance (ESG) 
Report and highlighted its 2025 
climate change targets designed 
to enable company growth while 
improving sustainability perfor-
mance. Darling's global strat-
egy aligns the objectives of its 
Corporate Social Responsibility 
(CSR) pillars with specific Sus-
tainable Development Goals 
(SDGs) as set out by the United 
Nations Global Compact.

"We see ourselves as part of the 
solution with our circular busi-
ness model of repurposing the 
world's agri-food waste streams 
into valuable, sustainable ingredi-
ents all while assisting in the de-
carbonization of the planet," stat-
ed Randall C. Stuewe, Chairman 
and CEO of Darling Ingredients. 
"We have a responsibility for gen-
erations to come and our climate 
goals identified today will help 

secure a pathway and provide us 
a continual platform to build on 
for many years into the future."

The company continues to ac-
tively manage towards its short-
term global targets to reduce its 
water and energy intensity by 
five percent from 2020 to 2025. 
The company is also aggressively 
boosting its production of renew-
able energy and expects in 2022 to 
achieve an increase in production 
of over 150% from 2019. The new 
ESG Report illustrates initiatives 
to achieve the short-term tar-
gets and demonstrates a develop-
ing mid- and long-term strategic 

roadmap to reach the ambitious 
net zero GHG emissions and sus-
tainable water use goals by 2050 
within Darling's own operations.

In pursuing these targets, the 
company's leadership will ensure 
that its actions are consistent with 
responsible capital allocation, 
commitment to its financial tar-
gets and the continued creation 
of shareholder value. The compa-
ny believes that achieving its sus-
tainability and business goals will 
enhance its long-term financial 
performance and returns, while 
enabling it to contribute to the 
sustainability of our planet.

innovation partner with food producers, flavor hous-
es and food service suppliers in applications such as 
soups, snacks, salad dressings and sauces, prepared 
meals, sweet baking, as well as dairy products and 
plant-based meat and dairy alternatives.

This transaction represents an EV/EBITDA mul-
tiple of 19.8x based on the estimated 2021 Adjust-
ed EBITDA. The estimated 2021 sales amount to 
about US$75 million.

This acquisition by DSM will be highly synergetic 
for both companies. DSM can further accelerate the 

growth of First Choice Ingredients by offering their 
products outside the US to DSM's broad global cus-
tomer base and integrating their solutions in DSM's 
full offering for F&B customers. The acquisition 
gives First Choice Ingredients access to DSM's 
world-leading biotechnology toolbox, fermentation 
know-how, and global customer relationships.
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Aquafeed Technology Centre opens in Norway 
Aquafeed Technology Centre was opened with the participation of the Minister of 
Fisheries and Seafood in Norway. The new research infrastructure in the centre 
will contribute to more environmentally friendly fish feed.

Norway’s Minister of Fish-
eries and Seafood cut 

the ribbon when the Aquafeed 
Technology Centre was opened 
last week in the Norwegian city 
of Bergen. Researchers and the 
industry will now work together 
towards a more environmentally 
friendly fish feed in the centre.

More than 70 percent of the 
greenhouse gas emissions pro-
duced by the salmon we eat 
comes from fish feed. Every year, 
the Norwegian salmon industry 
uses 1.6 million tons of feed and 
90 percent of the raw materials 
are imported. The industry is 
calling for more environmentally 
friendly feed, and this will be one 
of the main tasks for the research 
centre in Bergen, Norway. 

In 2015, Nofima, the Uni-

versity of Bergen (UiB) and 
Norce received funding from 
the Research Council of Nor-
way regarding an application for 
infrastructure funding. The in-
frastructure is now pretty much 
complete and a total of NOK 
33.9 million (app. 3.2 million €) 
has been spent. NOK 32.8 mil-
lion has been granted by the Re-

search Council of Norway.
The main section of the Aquafeed 

Technology Centre (ATC) is locat-
ed on Nofima’s premises in Bergen. 
This is state-of-the-art equipment.

“This centre provides us with 
a complete infrastructure that 
benefits both research and trade 
and industry”, said Øyvind Fyl-
ling-Jensen, CEO of Nofima.
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Volac expands with acquisition of Micron Bio-Systems
Leading dairy nutrition company Volac has an-

nounced its acquisition of Micron Bio-Systems, the 
UK based bio-science solutions business.  

Micron Bio-Systems make and sell silage addi-
tives, mycotoxin remediation, nutraceuticals and 
environmental products at its sites at Bridgwater, 
UK and Virginia, USA. Micron also has a state of 
the art, UKAS certified, testing facility for myco-
toxin determination in feedstuffs.

 “This acquisition is the latest development in our 
ambitious growth plans at Volac” says David Neville, 
Managing Director Volac Animal Nutrition. “Micron 
Bio-Systems is a successful business with an established 
reputation for providing innovation and quality prod-

ucts, advice and for really caring about their custom-
ers. The acquisition has a strong strategic fit with all 
elements of the Volac Animal Nutrition strategy which 
is based on advancing sustainable livestock production 
efficiency through technical leadership”.

 “The addition of the Micron products will 
strengthen the Volac ability to serve and devel-
op feed additive applications for a rapidly chang-
ing industry. A new area for Volac, a feed additive 
business, will provide a platform for new product 
development and allow for greater alignment with 
future industry challenges, such as improving ru-
men microbial fermentation, efficient production 
and reducing emissions.”

https://www.pancosma.com/
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Alltech Ireland announces new hires for pig and 
poultry teams 

Alltech Ireland announced 
the appointments of Dr. 

Hazel Rooney as technical pig 
coordinator and Paula Mc Coo-
ey as poultry manager. They join 
Alltech with valuable education 
and experience in their respec-
tive species and will work closely 
with the sales, marketing and re-
search teams to support custom-
ers and partners.

Hazel will be responsible for co-
ordinating and developing technical 
solutions for pigs for the Irish and 
European marketplace, working 
closely with the Alltech Ireland sales 
and gut health management teams 

and also as a liaison between All-
tech’s marketing and research teams. 

As the Alltech Ireland poultry 
manager, Paula is responsible for 
managing the poultry accounts 

across the island of Ireland. She 
will work closely with customers 
at all levels to advise, problem 
solve and provide solutions based 
on customer needs.

Alltech Ireland is pleased to announce the appointments of Dr Hazel Rooney 
(right) as technical pig coordinator and Paula Mc Cooey (left) as poultry manager.

https://www.pancosma.com/
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Cermaq cooperates with Norwegian start-up 
kelp producer

Cermaq and Folla Alger enter into an agree-
ment on integrated salmon and kelp farming 

in collaboration with leading research environments 
in Norway. The companies will utilize nutrients from 
the salmon cages for farming kelp but will also de-
velop kelp into a new feed raw material for salmon.

The recent climate report from the UN strength-
ened the urgency to take measures that can reduce 
greenhouse gas emissions in line with the 2-degree 
target in the Paris Agreement. Aquaculture and sea-
food play an important role in the green shift, and 
algae can both reduce emissions and be an alterna-
tive raw material in feed.

The goal of the research project is to test in full 
scale a new type of plant for integrated production 
of salmon and kelp. Along the way, the project will 
look at how the nutrients from the salmon cages 
are taken up in the kelp, how the kelp production 

affects the aquatic environment in the cages, and 
what effect the integrated production has on the 
health of the fish in the cages.

In addition, the project aims to develop kelp into 
a new feed raw material for salmon.

Chr. Hansen launches probiotics for 
pet segment

Targeting the pet food and 
pet supplements industry 

in the United States, Chr. Han-
sen launches a line-up of three live 
probiotics each covering the needs 
related to a specific life stage of 
dogs and cats:

• Chr. Hansen Pet-Prostart™ –  a 
probiotic technology for growing 
puppies, kittens as well as for their 
mothers during pregnancy and 
lactation. 

• Chr. Hansen Pet-Proessen-
tials™ –  a probiotic technology 

for essential needs during adult-
hood, supporting normal health 
and everyday well-being. 

• Chr. Hansen Pet-Provital™ – 
probiotic technology for senior 
dogs and cats above 7 years of age.

“The microbiome of the pet’s 
digestive tract influences a wide 
range of important systems in-
cluding digestion, immunity 
and behavior. By adding probi-
otics, live bacteria that positive-
ly interact with the microbiome 
and the pet’s digestive tract, we 

can support normal health and 
well-being of pets,” states Lidiia 
Alaverdova, a veterinarian herself 
and Senior Global Product Man-
ager for Pet Health & Nutrition 
at Chr. Hansen.

Leading global bioscience company Chr. Hansen has launched a new portfolio 
of stable live probiotics for use in pet foods and supplements, empowering 
every pet’s life stage with good bacteria.

The Norwegian Minister of Fisheries and Seafood Odd 
Emil Ingebrigtsen (in the middle) congratulates Cermaq 

(Knut Ellekjær on the right) and Folla Alger (Tarald 
Sivertsen on the left) on the algae project.
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Proteon Pharmaceuticals an-
nounced an investment of 

21 million Euros to accelerate 
commercialization of its prod-
ucts, which aim to reduce the 
reliance on antibiotics within 
aquaculture and livestock farm-
ing. Proteon Pharmaceuticals uses 
bacteriophages to reduce the need 
for antibiotics, improve on-farm 
performance and increase the sus-
tainability of protein production.

The financing round was led by 
Nutreco, Aqua-Spark and PFR 

Life Science, a portfolio compa-
ny of the Polish Development 
Fund (PFR). Other investors in 
the round included Montis Cap-
ital, Seventure Partners as well as 
a group of Angel investors.

The company will use the fund-
ing to support a global product 
roll out and to support new prod-
uct development. The investment 
will also help to further expand 
the capabilities of Proteon Phar-
maceuticals’ microbiome platform 
technology. The platform will be 

developed through integration of 
Artificial Intelligence (AI) tools, 
high throughput screening and 
process automation, as well as ex-
pansion of production capacity.

Nutreco invests in Proteon Pharmaceuticals

New MaxSignal mycotoxin automation bundle 
from PerkinElmer

PerkinElmer, Inc., a glob-
al leader committed 

to innovating for a healthier 
world, announced the launch 
of its MaxSignal® mycotoxin 
automation bundle. Using the 
new assays and automation of 
this bundle, food safety QA 
managers and lab teams at 
grain processors, feed mills, pet food companies and 
contract labs can accurately and efficiently process 
up to 180 samples in less than 90 minutes.

The new bundle – comprised of four powerful 
kits: MaxSignal HTS Zearalenone ELISA Kit, Max-
Signal HTS Fumonisin ELISA Kit, MaxSignal HTS 
Ochratoxin A ELISA Kit, and MaxSignal HTS T2/
HT2 ELISA Kit – joins the Deoxynivalenol (DON) 
and Total Aflatoxin automation kits released by the 

Company last year. Perkin-
Elmer’s portfolio covers both 
phases of mycotoxin testing: 
screening and confirmation 
tests. This offering includes 
complete workflows from 
screening to analytical con-
firmation, integration soft-
ware and application sup-

port to develop new methods and improve existing 
method performance.

In addition to significant improvement in sample 
throughput, these automated solutions are designed 
to handle complex matrices with high sensitivity 
and accuracy. The workflow is intended to be “set it 
and forget it” to minimize the need for human in-
tervention, reduce the risk of manual error and help 
customers meet regulatory standards.

PerkinElmer expanded automated mycotoxin detection kits portfolio to 
include all major mycotoxins.

Nutreco invested in Proteon Pharmaceuticals to reduce the reliance on 
antibiotics within aquaculture and livestock farming.
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Nofima, the Norwegian institute for applied 
research within the fields of fisheries, aqua-

culture, and food research, launched the Millennial 
Salmon Project on August 23 with partners across 
the value chain to accelerate the development of sus-
tainable solutions for the future of farmed salmon.

The goal of the four-year project is to create the 
most sustainable-farmed salmon using novel ingre-
dients from the circular economy and with a low 
carbon footprint while addressing the initiative's 

"millennial principles of life" – living healthy; lead-
ing a purposeful live; trusting peers; and consider-

Hamlet Protein launches new fiber product 

Hamlet Protein, multina-
tional producer of special-

ty ingredients for young animal 
nutrition, announced the launch 
of HP FiberBoost©, a pure fiber 
product containing functional fi-
bers produced specifically for di-
etetic use in piglets. The product 
completes Hamlet Protein’s fiber 
range and offers producers an ad-
ditional option when formulating 
diets without Zinc Oxide. 

Therapeutic use of Zinc Oxide 
(ZnO) has been a very effective 
tool for preventing post wean-
ing diarrhea in piglets. Without 
pharmacological levels of ZnO, 
and with the well-known restric-
tions on the use of antibiotics 
already in place, European pro-

ducers are forced to look for al-
ternative strategies to maintain 
animal performance and health. 

“We do not think one single 
product can replace the current use 
of Zinc Oxide. A ZnO- free pig 
production requires improvements 
in many fields that include farm 
management, biosecurity, genetics, 
and nutrition. The introduction of 
fiber as a functional ingredient, to 
stimulate the gut and ease the tran-
sition at weaning, forms part of 
Hamlet Protein’s strategy to help 
pig producers to transition to Zinc 
Oxide- free diets,” Hamlet Protein 
CEO Erik Visser commented re-
garding the launch.

HP FiberBoost© was developed 
to address a market demand from 

customers interested in combin-
ing fiber with a vegetable protein 
source of their choice. Where HP 
FiberStart© combines enzymat-
ically co-processed protein and 
fiber raw materials, HP Fiber-
Boost© is a pure fiber product 
containing functional fibers pro-
duced specifically for dietetic use 
in piglets. The product addresses 
a market demand from producers 
that are interested in pure fiber 
without the inclusion of protein.

Leading companies team up for Millennial Salmon 
Project

PerkinElmer expanded automated mycotoxin detection kits portfolio to 
include all major mycotoxins.

Nofima, InnovaFeed, Corbion Algae Ingredients, Cargill, SINTEF Ocean 
and Auchan have joined forces for Millennial Salmon Project to accelerate 
innovation that will support the sustainable growth of the aquaculture industry.
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ing their societal and environmental impacts. 
With a €1.3 million budget, the Millennial Salm-

on Project is primarily funded by the Research 
Council of Norway and made up of leading organi-
zations, Nofima, InnovaFeed, Corbion Algae Ingre-
dients, Cargill, SINTEF Ocean and Auchan. 

The project will study two alternative feed ingre-
dients – protein-rich, insect-based feed ProtiNova 
from InnovaFeed, and algae-based omega-3s, Al-
gaPrime™ DHA from Corbion, both of which offer 
minimal land use. 

The evidence-based study will test the levels that 
are required to optimize physical and nutritional 
needs of salmon, discover the practical and func-
tional properties of both alternatives, as well as 
demonstrate the environmental and societal aspects 
of the suggested innovations. SINTEF Ocean will 
be conducting a life cycle analysis of the resulting 
Millennial Salmon feed. 

"This project is one critical piece to pave the way 
for a healthier and more sustainable salmon. We are 

pleased to collaborate with leading organizations 
across the value chain. By joining forces, we are ac-
celerating the innovation in the sector to find new 
solutions to increase the flexibility in the choice of 
sustainable raw materials for future fish feed," says 
Katerina Kousoulaki, project leader and senior sci-
entist at Nofima.

The Millennial Salmon Project was formed as a 
response to the critical need to accelerate the global 
momentum around sourcing, scaling and develop-
ing sustainable, alternative solutions for aquacul-
ture and to address changing consumer behavior. 
The UN FAO predicts the world will reach 9 bil-
lion people by 2050 and with its +5% year-over-
year production growth, aquaculture is expected to 
play a critical role in assuring global food securi-
ty. To meet this need, the FAO urges the industry 
to catalyze change, calling on it to produce more 
nutritious food using less resources, emitting lower 
carbon dioxide emissions and protecting biodiversi-
ty and the resilience of ecosystems. 
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Angel Yeast Co., Ltd, a listed high-tech yeast 
company in China, has recently announced 

it has established a joint venture company to in-
vest RMB 100 million ($15.4 million) to acquire 
yeast relevant assets of Shandong Bio Sunkeen Co., 
Ltd. In doing so, the company seeks to optimize 
its production capacity and further consolidate and 
strengthen its position in the industry.

Angel Yeast has partnered with Shandong Lufa 
Holding company to establish Angel Yeast Co., 

Ltd. Angel Yeast (Jining) will acquire the relevant 
assets of Bio Sunkeen's yeast products production, 
while simultaneously transforming and upgrading 
its technological capabilities.

 “Angel Yeast will utilize Bio Sunkeen's existing fa-
cilities, with further expansion plans in the future. 
This joint venture project is in line with Angel Yeast's 
2025 strategy focusing on yeast biotechnology, nutri-
tion and health products, and food ingredients,” said 
Chen Hongwei, General Manager of Angel Yeast.

Angel Yeast acquires Bio Sunkeen's yeast 
relevant assets
China-based high-tech yeast company Angel Yeast has announced it has 
established a joint venture company with Shandong Lufa Holding to invest 
$15.4 million to acquire yeast relevant assets of Shandong Bio Sunkeen Co., Ltd. 

Milk Specialties Global acquires Kay’s Processing

Milk Specialties Glob-
al (MSG), an indus-

try-leading manufacturer of 
nutritional ingredients for the 
health and wellness, perfor-
mance nutrition and functional 
food industries, has acquired the 
96,000-square-foot, gluten-free 
certified Kay’s Processing facili-
ty, located in Clara City, Minne-
sota, along with the Kay’s Natu-
rals consumer brand.

Milk Specialties Global plans 
to expand operations at the Clara 
City facility to accommodate de-
mand for extruded protein prod-
ucts, which are used for a wide 
variety of applications ranging 
from snacks to meat alternatives. 
To ensure business continuity, 

the facility’s current employees 
have received offers to remain 
with the facility, and additional 
jobs will be created in the future 
to support production expan-
sions. “There is a lot of potential 
to ramp up production and in-
crease capacity at our new Clara 
City facility, including more 
co-manufacturing,” says MSG 
Vice President of Extrusion Tech-
nology and Strategy Jim Fischer. 
“This acquisition will expand our 
extruded protein capabilities and 
help us better meet the needs of 
our customers.”

The Clara City plant is part of 
MSG’s long-term expansion strat-
egy. The newly named Milk Spe-
cialties Global Clara City Facility 

is MSG’s 11th plant, and the lat-
est in a series of strategic acqui-
sitions and expansions that began 
in 2008. Most recently, in 2020 
the company doubled its lactose 
production following expansion 
of its west coast processing facili-
ty in Visalia, CA. Earlier this year, 
MSG completed a capital im-
provement project at its Fond Du 
Lac, WI facility to begin produc-
tion of lactoferrin, signaling the 
launch of its NutriPRO™ line of 
products focusing on the health 
benefits of whey protein.

U.S. based Milk Specialties Global has acquired Kay’s Processing, Inc. The 
acquisition includes the 96,000-square-foot Kay’s Processing facility in Clara 
City, MN and the Kay’s Naturals consumer brand.
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As a national high-tech enterprise, Bio Sunkeen 
currently has an annual capacity of 15,000 tons of 
yeast and yeast extract (YE) through its production 
facilities. Its main products include yeast and YE, 
edible sweet potato starch, feeding products, com-
pound seasoning, and other yeast augmented prod-
ucts. Angel Yeast will acquire Bio Sunkeen's yeast 
and yeast extract-related assets group in order to im-
plement technological transformation and upgrade 
its processes and facilities. Eventually, the company 
hopes to build it into an important production base 
for its yeast products and related raw materials for 
food, organic feed, and organic fertilizer.

Angel Yeast's acquisition of Bio Sunkeen will help 
the company rapidly address potential capacity 

gaps as the market continues to grow. According to 
analysis and predictions of the period from 2021 to 
2025, there will be an increasingly prominent gap 
between the growth rate of the yeast market and the 
available supply based on the group's annual pro-
duction capacity. 

Bühler and DIL inaugurate Technology Center 
Proteins of the Future

Swiss technology group Bühler AG and the food 
technology research institute DIL Deutsches 

Institut für Lebensmitteltechnik e. V. have further 
strengthened their partnership. The unique tech-
nology center in Quakenbrück, Germany, provides 
state-of-the-art research, test, and production infra-
structure for the development of healthy, sustain-
able-protein food products. The center is fully oper-
ational and ready to receive requests from customers.

“The opening of the Technology Center Proteins 
of the Future emphasizes the strong partnership we 
have forged with DIL in a very short time frame. 
With our combined expertise we are making a vital 
contribution to closing the protein gap,” says Stefan 
Scheiber, CEO at Bühler Group.

“The proteins of the future must be sustainable. 
Resource consumption in their production must be 
kept as low as possible through appropriate process-
ing and products to meet the expectations of re-
sponsible consumers,” says Volker Heinz, Director 
and CEO at DIL.

Plant-based proteins can contribute to solving 
the current sustainability challenges. It is therefore 
important to develop underused sources of pro-
tein and transform them into attractive high-qual-
ity and affordable products that succeed in the 
food market. The growing consumer demand for 
healthy, great tasting and sustainable food prod-
ucts, particularly healthy alternatives to animal 
proteins, represents a great opportunity for the 
food producing industry.

Bühler AG and DIL Deutsches Institut für Lebensmitteltechnik e. V. announced 
the inauguration of the Technology Center Proteins of the Future in Germany to 
further develop extruded meat substitutes.
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Cermaq awarded Fish Welfare Prize

Norway-based salmon 
producer Cermaq 

was awarded the Fish Wel-
fare Prize for its work to im-
prove fish welfare. The prize 
was presented to Cermaq at 
the AquaNor fair in Trond-
heim, Norway for the im-
provement work at the fry plant Holmvåg in Steigen, 
Norway, and the good results it has given.

“Good health and welfare for our fish is funda-
mental in all our work throughout our value chain 

across all companies in Cer-
maq”, says Knut Ellekjær, 
Managing Director of Cer-
maq Norway. “Good welfare 
gives a strong and robust 
fish, good production results 
and good financial results in 
the end”, adds Ellekjær. 

The newly established prize is awarded from the 
Fish Welfare Forum - a collaborative platform for 
the Norwegian Veterinary Institute and the Insti-
tute of Marine Research.

Cargill, Continental Grain to create poultry 
company

Cargill, Continental Grain 
Company and Sanderson 

Farms Inc. announced they have 
reached a definitive agreement for 
a joint venture between Cargill 
and Continental Grain to acquire 
Sanderson Farms for $203 per 
share in cash, representing a total 
equity value for Sanderson Farms 
of $4.53 billion. The purchase 
price represents a 30.3% premium 
to Sanderson Farms’ unaffected 
share price of $155.74 on June 
18, 2021, the last full trading day 
prior to media speculation about 
the potential sale of Sanderson 
Farms; a 22.8% premium to the 
Sanderson Farms 30-day volume 
weighted average price as of June 
18, 2021, and a 15.2% premium 
to the all-time high share price as 
of June 18, 2021. Upon comple-

tion of the transaction, Cargill 
and Continental Grain will com-
bine Sanderson Farms with Wayne 
Farms, a subsidiary of Continen-
tal Grain, to form a new, privately 
held poultry business.

The combination of Sanderson 
Farms and Wayne Farms will cre-
ate a best-in-class U.S. poultry 
company with a high-quality asset 
base, complementary operating 
cultures, and an industry-leading 
management team and workforce. 
The new company will be well po-
sitioned to enhance its service to 

customers across retail and food 
service and drive organic growth 
in an industry fueled by afford-
ability and key consumer trends 
around the health, sustainability, 
and versatility of chicken.

The new company will have 
state-of-the-art operations and 
will continue to invest in its work-
force and in employee safety. Op-
erations will include poultry pro-
cessing plants and prepared foods 
plants across Alabama, Arkansas, 
Georgia, Louisiana, Mississippi, 
North Carolina, and Texas.

Cargill and Continental Grain Company have announced that they will acquire 
Sanderson Farms for $203 per share in cash and create a leading U.S. poultry 
company. 
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WE CREATE, SELECT AND DELIVER

Orffa develops, customizes, sources and offers feed additives and feed additive concepts for the animal 

nutrition market. In short: we create, select and deliver. 

WE ENGINEER YOUR FEED SOLUTIONS

We offer both in-house developed and branded concepts and products  

as well as distribution products:  

the ideal mix of technical products and basic feed additives.

FIND YOUR SPECIALIST AT WWW.ORFFA.COM

Engineering your feed solutions

www.orffa.com - Follow us on   

Biovet S.A. renews FAMI QS certificate

One more year, Biovet S.A. Laboratories has 
renewed the Fami QS certificate, a title that, 

in addition to quality, ensures that the company’s 
products are manufactured in accordance with the 
applied regulations.

Food safety is a priority issue for both consumers 
and companies in the food industry. For this rea-
son, European Union regulations require that ad-
ditives in animal feed and veterinary drugs undergo 
a complete scientific evaluation that demonstrates 
their harmlessness for people, animals and the en-
vironment.

In this sense, Fami-QS – an independent compa-
ny located in Brussels, has developed a pre-eminent 
food safety and quality management system for the 
sector of feed ingredients and premixes.

The FAMI-QS certification scheme addresses food 
safety, food quality and also regulatory compliance.

Biovet S.A. has been renewing the FAMI QS title 
every year, since 2013.

The renewal of this title certifies that the prod-
ucts of Biovet S.A. are of the appropriate quality 
and that they have been manufactured following the 
regulatory parameters.

https://orffa.com/
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Biomin publishes book about zearalenone

Leading animal nutrition and 
feed additive firm Biomin 

has recently published a book de-
tailing the latest scientific knowl-
edge about zearalenone, a myco-
toxin that is commonly found in 
feed materials and associated with 
reproductive challenges in animals. 

The Zearalenone Compendi-
um, edited by Dr. Paula Koval-
sky and Dr. Christiane Gru-
ber-Dorninger, compiles the 
literature on zearalenone in a 
practical manner. It provides an 
overview of the symptoms caused 
by zearalenone in different ani-
mals and the strategies available 
to counteract them. Every chap-
ter of the compendium starts 
with a short summary of the most 

important findings.
Due to its structural similarity 

to estrogen, fungi-produced zear-
alenone latches onto the estrogen 
receptor, which can induce hypere-
strogenism and lead to lower repro-
ductive performance in animals. 

 “New tools have allowed us to 
form a considerable amount of 
knowledge about the occurrence 
of zearalenone and its negative 
impacts on animal production,” 
commented Dr. Paula Kovalsky, 
Product Manager at Biomin. 
“Our aim with this book is to 
ensure that the industry and ac-
ademia have the most up-to-date 
understanding of zearalenone in 
order to be better able to confront 
it head on,” added Dr. Kovalsky.

Results of the Biomin Myco-
toxin Survey, which comprises 
the most comprehensive data set 
on mycotoxin occurrence in feed 
crops, reveal that zearalenone 
occurs in all kinds of commodi-
ties worldwide, especially in corn 
(maize), wheat and soy.

Biomin has published a research compendium about zearalenone, a mycotoxin 
associated with reproductive challenges in animals. 

Kainos Capital, a private equity firm specializing 
in acquiring and managing food and consum-

er businesses, announced that it has partnered with 
Mitch and Chad Felderhoff to acquire their family 
business, Muenster Milling, a fourth-generation pet 
food and ingredient manufacturer based in Texas.

Andrew Rosen, Managing Partner of Kainos, said, 
“We are excited to add Muenster to the Kainos port-
folio of companies and to partner with owners Mitch 
and Chad to build a broader platform in the pet food 
and ingredient space. We believe Muenster has a pow-

erful value proposition to pet owners seeking clean-la-
bel, high-protein and convenient pet food and treats. 
The Kainos team has been investing behind these 
themes for many years, and we plan to leverage the 
Kainos Operations Team to expand and further pro-
fessionalize Muenster’s manufacturing capabilities.”

“We were introduced to the Felderhoff brothers 
through our industry relationships and have always 
appreciated Muenster’s reputation as a first-rate op-
erator with products that truly meet the needs of 
today’s pet owners,” added Kevin Elliott, Partner of 

Kainos Capital acquires Texas-based 
Muenster Milling
Kainos Capital acquired Muenster Milling, family-owned pet food and ingredient 
manufacturer based in Texas, USA. Proprietary transaction builds on Kainos’ 
history of partnership with family-owned manufacturing businesses.
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Kainos. “Through this proprietary transaction we 
are honored to be a part of the next phase of growth 
for this fast-growing and innovative pet food manu-
facturing and branded business.”

Mitch Felderhoff said, “We are excited to partner 
with the team at Kainos Capital, which has been con-
sistently successful in supporting family-founded, 
growing businesses with their operational expertise, 
consumer knowledge, and industry relationships 
with retailers and distributors.” Chad Felderhoff 
added, “It is very important to us that Kainos values 
and appreciates the culture that our family has built 

at Muenster Milling since 1932. Their operational 
capabilities will be invaluable as we scale the busi-
ness and add capacity for future growth.”

Global Dairy Platform 
(GDP) announced the ap-

pointment of Hein Schumacher, 
Chief Executive Officer of Roy-
al FrieslandCampina, as Chair 
of GDP’s Board of Directors. 
Schumacher succeeds Rick Smith, 
President and Chief Executive Of-
ficer of Dairy Farmers of Ameri-
ca, who completed a four-year 
term as GDP Chair.  The GDP, 
a non-profit industry association 

representing the global dairy sec-
tor, has a rotating chairmanship, 
with FrieslandCampina providing 
a chair for the next four years.

 “I am honored to serve as 
Chair of GDP and build on the 
momentum that Rick, support-
ed by the Board of Directors, 
has established. Rick’s leadership 
helped strengthen GDP’s role 
in ensuring dairy is recognized 
as relevant and a vital part of a 

globally sustainable food system.” 
said Hein Schumacher.

Hein Schumacher named Global Dairy Platform’s 
new chair

Zinpro Corporation, the 
leading provider of animal 

nutrition solutions, welcomed 
Christi Brown as new business 
development director. Brown 
will lead the development and 
launch of new product offerings 
for ruminant nutrition that are 
designed to increase the sustain-
ability and profitability of milk 
production around the world.

“Christi is leading us to a new 

frontier in ruminant nutrition,” 
says Rob Sheffer, president and 
CEO of Zinpro. “Her experi-
ences, passion for excellence and 
deep knowledge of the cattle in-
dustry will help her team devel-
op products beyond our proven 
mineral offering that improve 
the health and performance of 
animals and enable our custom-
ers to achieve their own unique 
goals.”

Christi Brown joins Zinpro as new business 
development director
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AB Vista experts shared their latest feed ad-
ditive research and poultry nutrition knowl-

edge by delivering abstracts at the Poultry Science 
Association’s (PSA) virtual Annual Meeting.

The presentations included two new pieces of 
research which support our ‘Stimbiotic’ concept 
which involves products that can stimulate the de-
velopment of a fibre fermentable microbiome.

AB Vista shares feed additive, poultry expertise 
at PSA 2021

Nutreco entered into two joint ventures with the Kenya-based, largest feed 
miller in East Africa Unga Group Plc to meet the growing demand for high-
quality protein.

Nutreco announced that 
subject to the neces-

sary regulatory approvals it has 
formed two joint ventures with 
the Kenya-based, largest feed 
miller in East Africa Unga Group 
Plc to meet the growing demand 
for high-quality protein with-
in the East African region. This 
partnership involves open-ended, 
Nutreco-managed joint ventures 
with two indirect subsidiaries of 
Unga Group: Unga Farm Care 
(EA) Limited in Kenya and Unga 
Millers (U) Limited in Uganda. 
The announcement underpins 
Nutreco’s commitment to its 
purpose of Feeding the Future 
and will enlarge the footprints of 
its divisions Trouw Nutrition and 
Skretting in East Africa.

The yet to be named joint ven-
tures will focus on fish feed de-
velopment in East Africa and 
complete animal feed develop-
ment in Uganda. The entities will 
make significant investments in 
production capacity in both Ken-

ya and Uganda to meet the antic-
ipated future market demand.

• The Kenyan entity will pro-
duce fish feeds intended for East 
African markets at Unga’s exist-
ing extruded fish feed plant in 
Nairobi and market them under 
the Skretting & Fugo brands.

• The Ugandan entity will ben-
efit from the transfer of Unga’s 
existing flour production facility 
in Kampala, to host a state-of-
the-art mill producing complete 
animal feed and concentrates sold 
under a range of Trouw Nutrition 
& Unga brands.

The growing population in 
East Africa is expected to double 

from 170 million people to ap-
proximately 340 million people 
by 2050. With the increase in 
population, the demand for high 
quality protein from the aquacul-
ture and agriculture sectors will 
rise accordingly.

Nutreco CEO Rob Koremans 
says, “I am thrilled to partner with 
Unga Farm Care and Unga Mill-
ers, companies that, like Nutreco, 
have extensive knowledge within 
the animal nutrition and aquacul-
ture industries. Together, Nutre-
co and Unga Group will tap into 
each other’s extensive expertise to 
continue meeting the growing de-
mand for high quality protein.”

Nutreco enters into joint ventures with Unga Group 
in East Africa
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AB Vista Global Technical 
Manager, Gilson Gomes, clar-
ified how the performance of 
broilers fed diets differing on 
soluble arabinoxylan content 
– with or without stimbiotic 
supplementation – is impact-
ed, by outlining the findings 
from a trial to evaluate the effect of dietary non-
starch polysaccharides (NSPs) and soluble arab-
inoxylans (sAX) when compared against a corn/ 
corn-soybean meal diet.

Dr Gemma Gonzalez, AB Vista’s Research Man-
ager, developed the audience’s understanding of the 
effect of stimbiotic supplementation and litter re-
utilization on broiler chickens. She explained how 
the mode of action of a stimbiotic relies on the 
provision of xylo-oligosaccharides as an immediate 
compound for microbiota metabolism and xylanase 
to hydrolyze dietary arabinoxylans into small oligo-
saccharides utilized by beneficial bacteria in the gut.

Gilson Gomes also explained 
how even though the use of 
phytase in broiler diets is ubiq-
uitous, there is still opportunity 
to optimize its usage through 
defining best dose rate via phy-
tate-P analysis and taking ad-
vantage of the extra-P benefits 

of phytase supplementation thereby reducing broiler 
production cost. He did this through the abstract ‘Effect 
of two commercially available phytases, supplemented 
at two different dose rates, on performance of broilers 
fed diets reduced in minerals, energy and amino acids’.

The final abstract on the ‘Effects of dietary Ca 
concentration on the performance of broiler chicks 
fed various sources of dietary phosphorous (P) 
with and without phytase supplementation, re-
sponses under slight P deficiency’ was presented by 
Cooper Fritzlen from Virginia Tech who worked 
with colleagues and AB Vista Research Director, 
Dr Mike Bedford, on the study.

The most important additive is intelligence

In your quest for profitable, sustainable production draw 
on our global resources and leading-edge science. They 
provide you with relevant insights to help you make 
complex decisions with confidence. We’re just a phone 
call or an email away.

Global intelligence, localised. Result,

POWER
PROCESSING
SERIOUS

BT210036_AB_Vista_DPS_A3_Maize_Field_PROCESSING_Ad_FAW.indd   All Pages 17/05/2021   19:00

https://www.abvista.com/
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Eat Just to build first-ever cultivated meat 
facility in MENA

Eat Just, Inc., a company that applies cut-
ting-edge science and technology to create 

healthier, more sustainable foods, announced that 
it has partnered with Doha Venture Capital (DVC) 
and Qatar Free Zones Authority (QFZA), to build 
the first-ever cultivated meat facility in the Middle 
East and Northern Africa (MENA) region.

The regional hub will be located in the Umm Alhoul 
Free Zone, one of two free zones overseen and reg-
ulated by QFZA, with direct access to Hamad Port. 
The hub will initially comprise a large-scale facility 
for Eat Just’s GOOD Meat division, which created 
the world’s first-to-market meat made from animal 
cells instead of slaughtered livestock. There are plans 

to add a protein processing facility for JUST Egg, the 
company’s plant-based egg division. The hub will be 
staffed with research and development, engineering 
and business development professionals.

This is DVC’s first investment in the protein in-

Eat Just, Inc., has partnered with Doha Venture Capital (DVC) and Qatar Free 
Zones Authority (QFZA) to build the first-ever cultivated meat facility in the 
Middle East and Northern Africa (MENA) region.

Tyson Foods, one of the world’s largest food 
companies, will invest $300 million to 

build a new, fully-cooked plant in Danville, Vir-
ginia, the company announced. The project is part 
of the company’s commitment to meet increasing 
demand and deliver on its strategy of accelerating 
long-term growth. The new facility is expected to 
create nearly 400 jobs when production begins in 
the spring of 2023. 

The company will construct a 325,000-square-
foot, state-of-the-art facility, primarily for the pro-
duction of premium quality, fully-cooked Tyson 
branded chicken products, including Any’tizer® 
Snacks and Chicken Nuggets. The company has 
committed to purchase 60 million pounds of Vir-
ginia-grown chicken over the next three years. The 
facility will be built in Cane Creek Centre, an in-
dustrial park jointly owned by the City of Danville 

and Pittsylvania County.
 “As consumers actively look to add more protein to 

their diets, Tyson is uniquely positioned as a catego-
ry leader to meet that growing demand,” said Noelle 
O’Mara, President, Prepared Foods for Tyson Foods. 
“Our continued focus on consumer driven innova-
tion will accelerate this momentum and our invest-
ment in Danville-Pittsylvania County will help drive 
the long-term growth of the iconic Tyson brand.”

Tyson Foods to accelerate brand growth 
by investing in Virginia



NEWS

FEED & ADDITIVE MAGAZINESeptember 2021 23

novation space and the forthcoming meat facility 
will be a first for QFZA, which is focused on bring-
ing together leading global companies using innova-
tive technologies to build a more sustainable future. 

The Qatar Free Zones Authority and the Ministry 
of Public Health have indicated their intention to 

grant regulatory approval for GOOD Meat culti-
vated chicken very soon and have formally granted 
an export license for the pioneering product. The 
GOOD Meat team is currently identifying restau-
rants in Qatar that would be ideal launch partners 
for this historic moment in the Middle East.

Zinpro Corporation, the leading provider of animal nutrition solutions, recently received Organ-
ic Materials Review Institute (OMRI) certifications on four ProPath® Performance Minerals for 

the United States. The four 
products include ProPath 
Cu, ProPath Fe, ProPath Mn 
and ProPath Zn.

Joining a portfolio of six 
other OMRI Listed® mineral 
products, ProPath products 
utilize a unique biological 
pathway that unlocks nutri-
ent uptake and absorption, 
leading to increased perfor-
mance in animals. ProPath 
is formulated to maximize 
operational efficiencies, sup-
port profitability and opti-
mize animal nutrition and 
performance.

“We are constantly looking 
at ways to help meet consumer 
and customer demands,” said 
Matt Douglas, North Amer-
ica regional business direc-
tor at Zinpro. “These recent 
additions to our portfolio of 
OMRI certifications, includ-
ing our OMRI Listed ProPath 
LQ products, expand our of-
fering to producers across mul-
tiple feed types and markets 
and enable us to offer the best 
product to the end consumer 
in the organic space.”

Zinpro earns four additional OMRI listed 
certifications 

https://www.cpmeurope.nl/
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Rabobank has published its annual Global 
Dairy Top 20 report. The report shows that 

the combined turnover of the top 20 industry lead-
ers fell by just 0.1% in US dollar terms, follow-
ing the prior year's 1.8% gain. In euro terms, the 
combined turnover decreased by 1.9%. Merger and 
acquisition activity slowed in 2020, with approxi-
mately 80 announced deals vs. the prior year’s 105. 
Activity picked up in 2021, with over 50 deals an-
nounced through midyear.

In 2021, privately held Lactalis unseated long-
time industry titan Nestlé as the world's largest 
dairy company, according to Mary Ledman, Global 
Dairy Strategist for Rabobank. “Lactalis's attention 
to organic growth, as well as its dedicated global 
M&A strategy, propelled the company from ninth 
place in 2000 to a dominating lead position in 
2021,” says Ledman.

In 2020, dairy companies faced significant chal-
lenges due to the Covid-19 pandemic, but overall, 
the sector fared better than expected, demonstrat-
ing its resilience. The pandemic also heightened 
consumers’ awareness of environmental challenges.

 
SUSTAINABILITY AS A GROWTH DRIVER
“Consumer sentiments are being heard, and many 

companies included in the Global Dairy Top 20 
have made sustainability commitments for 2030 
and carbon-neutrality commitments for 2050,” 
according to Richard Scheper, Dairy Analyst for 
Rabobank. According to NYU Stern Center for 
Sustainable Business, sustainability-marketed US 
milk sales grew more than 20% from 2013 to 2018, 
compared to negative growth for the category as a 
whole. Sustainability-marketed natural cheese and 
yogurt sales grew over 30% and 20%, respectively, 
compared to near 10% growth for those categories 
broadly over the five-year period.

DAIRY ALTERNATIVES KEEP GROWING 
AND BLURRING THE DEFINITION 
OF DAIRY 
The sales growth of liquid milk and yogurt alter-

natives – especially oat- and almond-based alterna-
tives – have not gone unnoticed. Most significantly, 
Danone's turnover in dairy alternatives, following 
its acquisition of WhiteWave Foods in 2017, was 
recorded at EUR 2.2bn (USD 2.5bn) in 2020, a 
gain of 15% compared to the previous year. Add-
ing these sales would lift Danone to third position. 
Dairy alternative du jour Oatly surged in market 
capitalization, to more than USD 10bn, after its 
IPO debut in May 2021. “The designation of dairy 
is also becoming more blurred as hybrid products, 
containing both dairy and plant-based ingredients, 
enter the marketplace,” says Scheper. 

 
DAIRY MARKETS EXPECTED 
TO REMAIN IN BALANCE
Rabobank anticipates investment activity to stay 

robust in the on-trend channels and categories, 
including specialty cheese, innovative dairy ingre-
dients like human milk oligosaccharides, dairy al-
ternatives ranging from plants and fermentation to 
cell-based, and lifestyle nutrition. In addition, ac-
quisitions in adjacent sectors, such as logistics and 

Rabobank publishes its annual 
Global Dairy Top 20 report
Rabobank's annual Global Dairy Top 20 report shows new leaders, 
sustainability, dairy alternatives and changing demographics shaping the future 
in the global dairy markets.
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inventory management, are likely.
 At the farm level, the rising cost of production 

due to drought-induced higher feed costs and infla-
tionary pressures will keep margins tight, limiting 
milk production growth in the Big-7 exporting re-
gions to less than 1.2%.

 
THE FUTURE: CONSOLIDATION, 
CHANGING DEMOGRAPHICS, 
AND CHINA AS A GROWING FORCE
In the past two decades, the Global Dairy Top 20 

saw consolidation as a constant, and this is expect-
ed to continue. From 2001 to 2020, the combined 
turnover of the top 20 companies more than dou-
bled, expanding by 3.8% annually. From 2010 to 
2020, China rose, evolving as a dairy-consuming 
nation and the world's largest dairy importer. The 
two Chinese dairy giants – Yili and Mengniu – have 
ambitious growth targets and are proactively look-
ing for overseas growth opportunities.

Over the next decade and beyond, changing de-
mographics will drive dairy opportunities. Over 
35% of the population growth will occur in Africa, 
which remains a net – and growing – dairy import-
er, largely importing from international players in 

the Global Dairy Top 20. Still, there will be pockets 
of flourishing regional domestic production growth, 
such as in East Africa, based on the availability of 
natural resources and social, economic, and politi-
cal stability. Similarly, Indonesia remains a growing 
market for global dairy exporters.

China will continue to reign as the world's larg-
est dairy importer. Rather than being dominated by 
the infant nutrition market of the past two decades, 
China’s dairy sector will find growth in the ‘Active 
Silvers’ (i.e. people over 50 years old) market. The 
US and EU-27 markets are expected to be aging and 
affluent, attracting innovation and competition.

“By 2030, we anticipate that consumers will 
have the option to buy competitively priced plant-
based and cell-cultured dairy alternatives, with 
non-GMO-sensitive consumers opting for the 
plant-based alternatives,” says Ledman. She con-
cludes: “Natural dairy's nutrient density will keep 
it a dietary staple. But, it is also imperative that the 
dairy sector be part of a global carbon-reduction 
solution that resonates with climate-sensitive con-
sumers and prevents food manufacturers and food-
service operations from taking natural dairy out of 
their products and off their menus.”

Cooperation for sustainability of livestock production

Trouw Nutrition, Nutreco’s 
animal nutrition division, 

and Wageningen University & 
Research (WUR) have expressed 
in a Letter of Intent their inten-
tion to strengthen collaboration 
to accelerate scientific progress in 
the domain of animal and food 
sciences. The cooperation aims to 
enhance sustainability of livestock 
production by developing knowl-
edge and accelerating innovations 
in animal nutrition to improve 

animal health and welfare.
The intention to initiate re-

search projects builds on a 
long-standing history of joint 
research in animal sciences. Cur-

rent and future projects focus 
on early life nutrition, precision 
nutrition, and nutrition in re-
lation to health and welfare of 
livestock.

Trouw Nutrition and Wageningen University & Research will strengthen 
collaboration on sustainability of livestock production.
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QUALITY CONTROL
IN FEED FACTORIES AND 
LABORATORY EQUIPMENT
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Sampling: a vital control in pellet 
manufacturing
Mohamed MAMMERI, PhD
Phileo by Lesaffre

Quality control and use of NIR 
technologies in feed production
Murat Bekar
PerkinElmer, Inc

“Quality control is essential in ensuring 
customer satisfaction”
Julien Guillory
ADM’s Premix Business
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QUALITY CONTROL AND 
USE OF NIR TECHNOLOGIES 
IN FEED PRODUCTION

“All feed millers either have their own lab or send samples to an external lab. 
An NIR instrument is a very good investment for all feed millers with a yearly 

production of at least 50,000 tons and can be a good investment also for 
smaller sites. With an NIR instrument, it is possible to analyze each batch of 
raw materials that arrives, as well as each batch of finished feed produced. 

That would not be feasible by wet chemistry analysis.”

Feed millers mix raw materials, such as grain, 
grain by-products, oilseed meal, amino acids, 

vitamins, and some additives. Adding to the mix the 
right proportions of each element is key to achieve a 
high-quality and profitable product. This is done by 
analyzing the major raw materials to find out their 
composition, which, in turn, makes it possible to 
calculate the most efficient mix: the “Least Cost For-
mulation,” as known in the industry.

QUALITY CONTROL CRITERIA 
IN FEED RAW MATERIALS
Feed can be divided into types in different ways. 

For example, it can be divided based on the catego-
ries of animals it is intended for, or based on whether 
the feed is a complete feed or a supplement. Differ-
ent animals are fed differently because their digestive 
systems work differently; as a result, we often refer to 
monogastric feed, ruminant feed and aquafeed.

• Monogastric animals have one stomach whereas 
ruminants have several stomachs. This category in-
cludes for example birds and pigs.

• Ruminants include cows, goats, and sheep.
• Aquafeed is the common denominator for all 

feeds intended for fish and other animals living in 
the water.

To select the suitable raw materials for producing 
a certain feed type according to customers’ needs, it 
is important to check the quality of ingredients as 
well as the finished product. The main parameters 
are moisture, protein, fat, fiber, starch, energy, ash, 
and amino acids. 

EFFECTIVE QUALITY CONTROL PLAN 
IN FEED MILLS
For a quality control plan in a feed mill to be ef-

fective, it should include the analyses of the follow-
ing parameters:

Moisture
Moisture is key for two reasons: Firstly, if mois-

ture is above 10%, there is a definite risk for micro-
bial infection, which could potentially kill the ani-

Murat Bekar
Sales and Service Leader, MET (Middle East and Turkey) 
PerkinElmer, Inc
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mals through food poisoning. Secondly, if a product 
doesn’t reach the correct moisture levels (i.e.: it is 
too dry) profitability is compromised – as more 
product is needed to achieve the desired quantity.

Protein
Animals need protein to grow and, in the case of 

dairy cows, it is extremely important that the right 
quantity of this element is present in their feed for 
them to produce milk. If they don’t ingest enough 
protein, they grow more slowly and produce less 
milk. However, too much protein could also be 
harmful for the animals. For this reason, feed mill-
ers need to ensure that feed has the correct protein 
content for each type of animal – which also results 
in more cost-efficiency.

Fat
All animals need fat, but neither too much nor 

too little. As with protein, optimizing fat content is 
also cost-effective. 

Fiber
The correct fiber content is important from a nu-

tritional point of view. Fiber is a difficult parameter 
to determine due to complexities around the refer-
ence method accuracy. 

Starch
This is the main energy component of feed. 

Higher starch content gives a higher energy con-
tent which is often beneficial for the animals.

Energy
Energy is the calorific value of the feed, which is a 

vital element to take into consideration as, naturally, 
animals need a certain amount of energy for growing 
healthy and produce milk or eggs. Typically, this value 
is calculated by adding the calorific values from the 
protein, fat, starch, and the other elements in the feed. 

Ash
Ash is what is left after the product has been in-

cinerated. In practice, this refers to the mineral con-
tent of the feed. Some minerals are necessary, but if 
the ash content is too high, it typically means that 
the feed contains less energy.

Amino acids
Protein consists of amino acids, so it seems evident 

that animals need amino acids to grow and produce. 
The right proportion between different amino acids 
is very important to achieve an optimum feed. 

LEAST COST FEED FORMULATION
As the ingredients available to the feed millers 

vary, the recipes of all individual feeds need to be 
updated regularly; this is called “formulation”. Each 
feed product is well defined with specifications on, 
for example, moisture, protein, and fat. The for-
mulation aims at achieving the specifications in a 
cost-effective manner.

All information about the ingredients – prices and 
composition – is entered into a software, which cal-
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culates how to mix the available ingredients to reach 
the finished product’s specification at the lowest pos-
sible cost. This is called Least Cost Formulation, and 
the person who performs this task is a nutritionist.

THE ELEMENTS AND RISKS 
AFFECTING FEED QUALITY 
Feed quality can be affected in several ways. 

Some examples are as follows:
• If the moisture level is too high there is a risk 

for microbial growth, which would decrease ani-
mal performance, and potentially could be lethal 
to the animals.

• If the protein level is too low the animals will 
not perform as they are expected to. If this happens 
once, farmers may not see the difference, but this 
soon becomes visible through lower growth rates, or/
and less milk or eggs production. One percentage 
point too low of protein can cause broilers to grow 
noticeably slower (which tend to be evident to the 
farmer). The economic loss would be substantial.

• Too high energy levels in pig feed increases the 
fat content in the pig meat. As the meat’s fat con-
tent determines the price (too much fat means dis-
counted prices) it is very important for farmers that 
their pigs’ feed contains the optimal calorific values.

• A high protein content in feed will result in more 
nitrogen (in the shape of ammonium salts) passing 
through the animals. In many countries the han-
dling of nitrogen is regulated as it can over-fertilize 
rivers and lakes and put a high burden on water 
treatment plants. Thus, the farmer does not want to 
have too much protein, but rather optimized pro-
tein contents.

QUALITY CONTROL AND IMPORTANCE 
OF NIR TECHNOLOGY
Fast analyzers based on Near-Infrared (NIR) 

technology are widely used in the feed and pet food 
industries. The primary use is to provide accurate 
analytical input for feed formulation by measuring 
raw materials at intake. Many mills also use their 
NIR instruments for in-process analysis and veri-
fication of final product quality. Perhaps, the most 
important reason why NIR has not yet reached its 
full potential is that previous instruments required 
local expertise and users were required to spend 
one to two hours per day grinding samples. The 
DA7250 NIR feed and grain analyzer greatly fa-
cilitates quality control, paving the road for im-
proved product quality, as well as production sav-

"As ingredients represent 80% of the 
total costs incurred by feed millers, 
it is essential for them to buy at the 
best possible price in order to drive 
profitability without compromising 
quality. As a result, one of the key 
advantages of monitoring raw material 
quality is the consequent ability to 
make the right purchase decisions, 
making sure that the formulation 
remains unaltered."
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ings. It is easy and safe to use assuring improved 
and simplified day-to-day usage, and offers unique 
speed, flexibility and accuracy -thereby minimiz-
ing out-of-spec production. 

All feed millers either have their own lab or send 
samples to an external lab. An NIR instrument is 
a very good investment for all feed millers with a 
yearly production of at least 50,000 tons and can 
be a good investment also for smaller sites. With an 
NIR instrument, it is possible to analyze each batch 
of raw materials that arrives, as well as each batch of 
finished feed produced. That would not be feasible 
by wet chemistry analysis. The general experience 
is that feed millers who buy an NIR instrument 
quickly see an improvement in the ingredients they 
receive from their suppliers – who become aware of 
the feed millers’ ability to check every shipment of 
ingredients before it is accepted (leading to ship-
ments rejection if specifications are not met). This 
is not possible with wet chemistry analysis, even if 
the lab is on-site, as the process takes several hours.

ADVANTAGES OF RAW MATERIAL QUALITY 
CONTROL & MONITORING SYSTEMS
Feed millers sell animal feeds with very well-de-

fined nutritional content. Protein, fat, fiber, starch, 
etc., need to be within very tight limits in order for 
the animals to grow at the right pace. The optimal 
contents vary by specie - being different for pigs, 
poultry, cows, or fish – and it also depends on the 
stage in the animal's life. All in all, it's not uncom-
mon for a feed miller to produce 100 different feeds.

At the same time, a feed miller constantly moni-
tors the price for all ingredients and makes purchas-
ing decisions based on quality, price and nutritional 
value. These key aspects may determine that an in-
gredient is favored over another one (with similar 

nutritional values) at a certain point in time, but not 
a week later, for instance. As ingredients represent 
80% of the total costs incurred by feed millers, it is 
essential for them to buy at the best possible price 
in order to drive profitability without compromis-
ing quality. As a result, one of the key advantages of 
monitoring raw material quality is the consequent 
ability to make the right purchase decisions, making 
sure that the formulation remains unaltered.

About Murat Bekar
Murat is Food Sales and Service Leader, MET (Middle East and Turkey) at PerkinElmer, Inc.
Murat is a pioneer in the Food Market with more than 25 years loyal service within Perten, a PerkinElmer company, and track 

record of installed base. 
During his career, Murat has drived the growth of the Food portfolio across several companies, including Perten, Bioo and Delta.



ISSUE FOCUS

32 FEED & ADDITIVE MAGAZINE September 2021

Feed mills have to produce many different types 
of feed, often with many ingredients. Because 

each animal has different physiological and biologi-
cal characteristics and accordingly, nutritional needs 
and feed requirements also change.

Can processing and blending different ingredients 
according to the needs of the animal, that is, preparing 
a good feed ration, be an important factor on the prof-
itability and success of feed mills? The answer to this 
question is probably “yes”. Because for animal breed-
ers, the production performance of the animal has a 
significant impact on profitability, and performance is 
largely related to nutrition, in other words, feed qual-
ity. It is only possible to carry out production in the 
targeted quality standards by making measurements 
and analyzing in a laboratory environment, and revis-
ing the production according to the results obtained.

“Quality control is essential in ensuring custom-
er satisfaction” says Julien Guillory, Lab Analysis 
Development Manager for ADM’s Premix Business 
and adds: “The right quality control plan creates a 
guarantee that product specifications are respected 
and that feed delivered is safe.” 

Mr. Guillory, who has significant experience and 
knowledge in the quality control process, answers 
the questions about the subject.

Mr. Guillory, what are quality control criteria 
in feed raw materials and finished product (feed)?

The most common parameters controlled in a feed 
mill are the nutritional components, such as moisture, 
ash, protein, fiber, fat and starch. These parameters are 
mainly used to check the variability of raw materials 
and validate the process for feed production.

“QUALITY CONTROL IS ESSENTIAL 
IN ENSURING CUSTOMER SATISFACTION”

Julien Guillory, Lab Analysis Development Manager for ADM’s Premix Business

“The purpose of a quality control plan 
is to provide confidence in what users 
are receiving and producing. The data 
received should be compiled regularly 

to update a central formulation 
matrix to ensure optimized feed 

production according to formulation 
and zootechnical needs.”
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How should an effective quality control plan 
be in a feed mill, what processes and analyzes 
should it include?

The quality control plan should include an analy-
sis of the nutritional values for any formulation up-
dates, in order to ensure cost optimization and that 
regulatory requirements are met. Additional param-
eters like protein digestibility, cross-contamination 
and homogeneity are used to master the production 
processes and make sure the different compounds 
are evenly distributed in the final feed. The quality 
control plan may also need to take into account lo-
cal considerations and specifications from custom-
ers, like non-GMO and the organic market. These 
requirements should be integrated with the list of 
analysis requirements for the plant.

So, how the analysis of raw materials, additives 
and mixtures used in feed ration should be made?

The traditional method is to perform analysis in an 
internal wet chemistry laboratory, which helps to en-
sure the best reactivity and knowledge in feed analysis. 
The lab performance must be verified first, to ensure 
the quality and reliability of the results. An alternative 
method is to use Near Infra-Red (NIR) technology 
with a NIR spectrometer. Reliable and robust calibra-

tions should be validated on the feed mill products.

What are the elements and risks affecting feed 
quality?

Risks affecting feed quality may include undesir-
able substances like mycotoxins, pathogens, heavy 
metals and dioxine. A good quality control plan 
should have parameters in place to account for 
these risks, and thereby help to ensure safe and 
high-quality products.

"The quality control plan should include 
an analysis of the nutritional values 
for any formulation updates, in order 
to ensure cost optimization and that 
regulatory requirements are met. 
Additional parameters like protein 
digestibility, cross-contamination and 
homogeneity are used to master the 
production processes and make sure 
the different compounds are evenly 
distributed in the final feed.."
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Why is quality control important in feed pro-
duction? What are the benefits of having the right 
quality control plan?

Quality control is essential in ensuring customer 
satisfaction. The right quality control plan creates a 
guarantee that product specifications are respected 
and that feed delivered is safe. The benefits of using 
an adapted control plan to quantify and control the 
input and output quality are in ensuring product 
conformity at the most optimal formulation. 

What are the technologies used for quality con-
trol in feed production? What are technologies 
primarily required in a quality control laboratory?

Most internal laboratories are equipped to perform 
traditional proximate analysis, which requires certain 
pieces of equipment, such as a grinder, oven, balanc-
es, distiller and extractors. Some laboratories are also 
equipped with analytical instruments like NIR or hal-
ogen desiccators. Any techniques performed using this 
equipment should also be done by lab technicians.

What is the place and importance of NIR tech-
nology in feed quality control process?

When properly calibrated and monitored, NIR 
technology allows for very quick and reliable control 
over the raw materials and finished products. It takes 
less than a minute to align the nutrient parameters for 
a number of different samples, and this technology 
helps to avoid grinding samples before analysis. NIR 
instruments can be positioned at reception or in the 
lab for controlling raw materials, or even in the pro-
cess line for real-time monitoring of the feed process.

What kinds of advantages do raw material qual-
ity monitoring systems offer for users in quality 
control process? 

The purpose of a quality control plan is to provide 
confidence in what users are receiving and produc-
ing. The data received should be compiled regularly 
to update a central formulation matrix to ensure op-
timized feed production according to formulation 
and zoo technical needs.

About Julien Guillory
Julien Guillory is the Lab Analysis Development Manager for ADM’s Premix Business, Wisium. In this role, he drives the development of 

ADM’s analysis offering through Wisium to help address the premix and specialty needs of its international customers. He also has quality 
assurance experience in agro-food analysis, as well as in lab operations management for animal nutrition customers.

He received a degree in Chemistry and Biology from the Université de Nantes, in France.
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SAMPLING: A VITAL CONTROL 
IN PELLET MANUFACTURING

“Key measures, taken to minimise sampling errors in the feed industry, 
include using good procedures and the right equipment. It is also important 

to ensure that samples are taken in sufficient quantity to enable all necessary 
tests to be carried out.”

IMPORTANCE OF SAMPLING DURING 
PELLETING PROCESS

Sampling is the most important activity in achiev-
ing good pellet quality control, with no analysis able 
to be better than the sample from which it is taken. 
Following proper sampling procedures is therefore 
essential when evaluating product quality.

Sampling errors, when they occur, are often due to 
the diversity of the items which are being inspected, 
the random nature of the sampling process and the 
way in which the sampling plan is operated.

 
WELL-PLANNED APPROACH
“Adopting a well-planned approach to the process 

enables individual samples to deliver the precise in-
formation that is required,” says Phileo by Lesaffre 
feed technologist, Alix Hemdane and adds: “While 
a properly planned sampling operation may enable 
the compliance status of a product to be assessed 
with great accuracy, proceeding without an appro-
priate plan could make it impossible to reach a reli-
able compliance judgement.”

 
Key measures, taken to minimise sampling errors 

in the feed industry, include using good procedures 
and the right equipment. It is also important to en-
sure that samples are taken in sufficient quantity to 
enable all necessary tests to be carried out.

 
Sampling procedures should be based on clearly 

defined objectives and standards, with the purpose 
of the required analysis being fully stated and un-
derstood before the process begins.

 
It is vital to use appropriate sampling equipment 

to avoid the risk of introducing contamination 
into the process. You obviously wouldn’t use lead 
containing materials, for instance, when collecting 
samples for lead content analysis.

 
Good examples of appropriate sampling equip-

ment include grain probes (slotted, open-handled 
or open-handled spiral); pelican grain samplers; ta-
pered bag triers; double tube bag triers; single-tube, 
open-ended bag triers, bomb or zone samplers.

 
MAINTAINING SAMPLE INTEGRITY
In addition to collecting samples in sufficient 

quantity for testing, it is important to avoid any 

Mohamed MAMMERI, PhD
Global Product Manager
Phileo by Lesaffre
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splashing or wastage during collection and analysis 
as this could invalidate the final result.

 
Samples need to be representative of the whole 

tested product, rather than taken from a small or 
selected area. If samples aren’t representative of the 
whole, the results of the final analysis can be skewed.

 
Precautions must be taken to maintain the integ-

rity of the sample through to the laboratory process, 
once again avoiding any form of contamination at 
any stage.

 
“Sampling procedures and rules play an import-

ant part in our regular training programmes for cus-
tomers,” says Alix Hemdane, adding that the aim is 
to ensure that all training activities identify the best 
sampling approaches, according to the questions 
being asked.

 
While samples are often collected during pelleting 

to confirm the feed mill in question is producing 
the correct diet, there are many other production 
points and plant locations where samples may need 
to be taken. The most accessible locations are from 
the pellet die, the cooler deck, and the finished feed 
during bagging or loading.

 
ROBUST AND EFFICIENT SAMPLING
Another extremely important factor is to ensure 

that samples are correctly processed before being an-
alysed in the laboratory so that results are not biased.

 
“Dividing samples before laboratory analysis is 

essential,” says Cécile Sampsonis, PhD, Products 
Formulation Manager, Phileo by Lesaffre, adding 
that this is an integral part of robust and efficient 
sampling. “Good sampling practices must always be 
applied in the laboratory.”

 
The ultimate reason for good sampling is to en-

sure that all diets are formulated exactly as planned, 
to meet the specific requirements of the animals for 
which they are intended, adds Alix Hemdane.

 
“That’s our core objective within Feed tech Ser-

vice, which is dedicated to applying the highest 
possible standards to all aspects of the value chain, 
from feed to food,” she says.

References available upon request.

About Phileo by Lesaffre 
Phileo by Lesaffre is committed to providing custom-

ers with a wide range of highly effective yeast probi-
otics, researched and developed according to extensive 
trials evidence and practical user experience. Supported 
by the company’s Feed tech Service, Phileo’s constant-
ly improving product portfolio gives both feed manu-
facturers and farmers access to consistent and reliable 
performance results under even the most demanding 
pelleting procedures.

Feed tech Service has a precise tailor-made approach 
to pellet manufacturer, says Phileo by Lesaffre feed 
technologist, Alix Hemdane. This includes applying 
the best possible sampling procedures to all pelleting 
operations.
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Would you eat white-co-
loured salmon? Probably 
not... We are drawn to 
salmon that has a charac-
teristic pink-colour, as we 
associate this with natural, 
health, taste and flavour. 
For fish farmers, the pink 
colour represents premi-
um product quality and 
a good price. In the wild, 

salmon and crustaceans obtain their pink colour by 
consuming a range of different ingredients that con-
tain pigments. They cannot synthesize the pigment 
by themselves. Astaxanthin (AX) is one of the main 
pigments, and naturally produced by red yeast Phaf-
fia rhodozyma (P. rhodozyma). You can imagine that 
when you start producing salmon and crustaceans on 

fish farms, access to this red yeast - and pigment - 
is lost. If we want to produce pink-coloured salmon 
in farming conditions, the diets therefore need to be 
supplemented. There is a natural way to supply AX to 
farmed fish and crustaceans, and this delivers some 
extra benefits for animal health as well. 

CONSUMER DRIVEN DEMANDS 
The production of natural AX has gained renewed 

interest, because most of the AX used is industrially 
synthesised using unsustainable petrochemical pro-
cesses. The global market is dominated by synthetic 
AX due to its lower production cost. Dr. Carlos Luna 
Flores is a researcher and Advance Queensland Indus-
try Fellow at the Queensland University of Technology 
(QUT) in Australia and a research and development 
scientist with feed additives company Bioproton. He 
sees a shift in producing more naturally produced AX. 

ASTAXANTHIN: 
HUGE POTENTIAL FOR ANIMAL DIETS

Dr. Carlos Luna Flores, The Queensland University of Technology (QUT)

Ever heard about astaxanthin? It is a 
pigment responsible for the pink colour in 
salmon and crustaceans. Dr. Carlos Luna 
Flores from the Queensland University of 

Technology (QUT) found a way to produce 
this pigment in a very efficient - and 

natural - way to be used as a supplement 
for farmed fish. He explains, “Astaxanthin 
is not only a pigment, but also has potent 

health promoting effects on fish”.

Interview:
Emmy Koeleman
Freelance Journalist
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“Synthetic AX is composed by a racemic mixture of 
AX stereoisomers in which some of them do not exist 
in nature,” he said. “At the same time, consumers de-
mand natural and organic products, regulations forc-
ing companies to have environmentally friendly pro-
duction processes, and the imminent threat of lack of 
supply of oil-dependent AX have renewed interest for 
natural AX production.” And the first steps towards 
natural AX are made. Increasing number of salmon 
farmers globally are moving towards using naturally 
derived AX. The main driver here was the trends and 
demand by the consumers which prefer safe and or-
ganic products to synthetic-derived products.

AX: ANTIOXIDANT AND IMMUNE BOOSTER 
AX is naturally produced by red yeast P. rhodozyma, 

a type of yeast that Dr. Luna Flores has been studying 
for years. Together with Bioproton, he looked at ways 
to make the production process of naturally produced 
AX from red yeast more cost effective and efficient. 
At the same time, yeast is known for many health and 
immune promoting effects, which sparked Dr. Luna 
Flores and his team to study what other beneficial 
properties the red yeast could bring for fish diets. “AX 
is fed to all farmed salmonids and crustaceans main-
ly for pigmentation purposes,” he said. “However, we 
have learned that AX from red yeast also has potent 
antioxidant and immune stimulating properties. The 
antioxidant properties protect the animal against re-
active oxygen species which can cause damage to the 
cell membrane, proteins, or DNA which can lead to 
serious health issues. The immune boosting effects are 
coming from the yeast cell wall that contains biologi-
cally active carbohydrates which can stimulate the im-
mune response of the animal. Our red yeast cell wall 
components, in synergy with AX, not only provide 
astaxanthin for pigmentation purposes but also to im-
prove the immune response of the animal, a property 
not found in any other sources of AX. And this opens 
up new applications of AX as a health promoting nat-
ural feed additive.”

BOOSTING NATURAL AX PRODUCTION 
Having a natural alternative of AX is great, but it 

also has to be price competitive against the current 
AX used. The red yeast P. rhodozyma is preferred over 

other AX producing microorganisms due to its higher 
growth rate, productivities, robustness amongst oth-
ers. However, the production of AX in wild-type red 
yeast strains does not meet the commercial metrics. 
To overcome this problem, Dr. Luna Flores and his 
team in cooperation with Bioproton applied classical 
random mutagenesis to boost industrial production 
of AX using the red yeast. Dr. Luna Flores explains: 
“With the use of random mutagenesis and different 
screening methods, we obtained a strain and biopro-
cess capable of producing AX at levels 50-fold more 
than the wild-type. This increase of production im-
proves the competitiveness against the synthetic AX 
and can compete in current markets”. 

Bioproton currently produces this naturally AX and 
plans to expand fermentation capability in the future. 
“The Bioproton product is very diverse and it is not 
only used for pigmentation purposes in fish, but also 
as a potent antioxidant and immune stimulant prod-
uct for all farmed animals,” Dr. Luna Flores said. “The 
AX market in fish farming is a multimillion dollar 
business and regulations are moving to solely using 
natural AX. At the same time, the curb on preventive 
antimicrobial growth promoters in livestock feed in 
more regions around the world is pushing the market 
towards more naturally based feed additives that have 
strong health and immune stimulating effects. This is 
where this product can make a difference.”
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One of the most important expense items in 
compound feed mills is energy costs. This is 

one of the important factors that causes pressure on 
feed costs (after feed raw materials), which is a very 
important issue for animal breeders today. In addition, 
energy consumption is frequently on the agenda as an 

extremely important issue in terms of global climate 
change. Many professional companies are now focus-
ing on goals such as reducing carbon emissions, reduc-
ing environmental footprint and achieving sustainable 
production. All these reveal the importance of energy 
saving in all kinds of production, including feed mills.

ENERGY SAVING IN COMPOUND FEED MILLS
Mahmut Tatlıdil, Business Development Assistant Director of 

Yemmak Makina Sanayi ve Ticaret A.Ş.

“The energy saving measures could be different for each country depending on 
specific conditions such as energy price and energy regulation. Moreover, in a 

particular country, each feed mill should be considered like a unique case because 
the energy efficiency solutions proposed for a feed mill could not be the most 
suitable for another feed mill. In order to improve its energy efficiency, a feed 

mill can implement techniques which are described in Best Available Techniques 
reference documents. Some examples can be optimized only with steam 

adjustment and some of them need high precision control system with speed 
control devices. However, with small touch it is easy to reduce energy 5% and with 

a well-planned plant investment energy can be saved approximately 20%.”
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While the new facilities to be established are often 
established with maximum energy savings in mind, 
existing factories can also provide significant energy 
savings with various measures that can be taken and 
improvements in the production process.

Mahmut Tatlıdil, Business Development Assistant 
Director at Yemmak, one of the important repre-
sentatives of the feed processing technologies sector, 
states that energy savings that can be achieved in a 
well-planned factory can reach up to 20 percent.

Tatlıdil explained energy savings in compound 
feed facilities and what needs to be done for readers 
of our magazine in 8 questions.

What is the meaning of energy saving in feed 
plants and why is it important?

Energy is one of the most critical input resources in 
the manufacturing industries. In most cases, energy 
cost outweighs the costs of other resources such as 
raw material, labors, depreciation and maintenance. 
The key point of energy cost is changeable and has 
effect on feed cost.  The aim of the animal feed pro-
duction is to mix, as homogenous as possible, various 
raw materials and components to provide a balanced 

nutrition to food producing animals with the best 
conversion performance. As basic principle we can-
not change whole system but touches of components 
are clear. Actually energy is not only from electri-
cal sources, steam and compressed air is also energy 
sources and consuming points.

The shape, size, mixing and pelleting are chang-
ing effectiveness, if market doesn’t need to use pellet 
form, system should change dynamics and reduce 
the consumption. This is just an example.

What is the estimated amount of energy con-
sumption used at different production capacities 
in compound feed mills?

Actually from 4 to 40 Kwh/ton is possible to ob-
serve, concerning the influence of grain mechanical 
properties on wheat grinding energy requirements. 
The investigations were carried out on 10 wheat va-
rieties (grain moisture was 15%). The results showed 
that the specific grinding energy ranged from 6 to 10 
Kwh/ton. Increase in fat concentration in feed ma-
terial from 2 to 5.5% reduces energy consumption 
during pelleting by 30%. In general, the specific en-
ergy required for pelleting (i.e., energy consumed by 
the pellet mill motor) may range from 4 to 40 kWh/t. 
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It is estimated that steam conditioning to increase 
the temperature from 27 to 80 °C consumed about 
26 kWh/t. Steam add in its pelleting operations im-
proves pellet durability. Added steam provides heat 
and moisture and it also helps to reduce energy con-
sumption during pelleting.

Average values are for pelleting process with 
steam and electric on ruminant feed 20-24 kWh/
ton, poultry feed 10-12 kWh/ton and pork feed 
15-17 kWh/ton. 

High capacity plants save more energy than 
lower capacity plants. For sure the lion share is 
pelleting and grinding lines but bigger grinding 
chamber consumes lower energy. The formulations 
and steam addition can have a big impact on the 
amount of electricity used on the presses but this is 
not considered in detail in this article. The use of 
fat in the mix can help reduce press electrical en-
ergy, but at a cost, as can the use of pelleting aids 
– we’ve tried some and not found sufficient savings 
to pay for their inclusion but that doesn’t mean 
they don’t work at all. Reducing physical quality 
and grinding coarser can reduce energy consump-
tion but at what cost to complaints and reputation 
– it’s a constant balance.

Approximately how much energy can be saved 
in a feed plant with an appropriate energy man-
agement plan?

Each country has these typical production char-
acteristics. The energy saving measures could be 

different for each country depending on specific 
conditions such as energy price and energy reg-
ulation. Moreover, in a particular country, each 
feed mill should be considered like a unique case 
because the energy efficiency solutions proposed 
for a feed mill could not be the most suitable for 
another feed mill. In order to improve its energy 
efficiency, a feed mill can implement techniques 
which are described in Best Available Techniques 
reference documents. Some examples can be op-
timized only with steam adjustment and some 
of them need high precision control system with 
speed control devices. However, with small touch 
it is easy to reduce energy 5% and with a well-
planned plant investment energy can be saved ap-
proximately 20%.

Which processes/machines have the highest en-
ergy consumption in a feed plant?

Approximately 40% of electric can be consumed 
by pelleting line, second one is grinding line. These 
two lion shares are effecting system consumption. 
Furthermore, 80-90% of steam consumed by pellet-
ing line. However with sifting and separate dosing 
lines grinding energy can be saved 10%. 

What is the effect of technologies used in feed 
mills on electricity usage? Do current technolo-
gies really save energy?

First of all, the new electrical motors, pneumatic 
accessories and drive alternatives are energy saver. 
All producers are planning to reduce carbon foot-
prints. However system design is the key point. De-
sign parameters can effect whole plant’s consumes. 

"Energy is one of the most critical 
input resources in the manufacturing 
industries. In most cases, energy cost 
outweighs the costs of other resources 
such as raw material, labors, 
depreciation and maintenance. The 
key point of energy cost is changeable 
and has effect on feed cost."
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Therefore current feed mill’s design and new invest-
ments should be checked and calculated consump-
tion requirement power limits properly by real sys-
tem experts.

How should an energy saving plan be made in 
a feed factory?

The improvement solutions to save energy on 
production processes and utilities in animal feed 
processing mills are numerous. The interest of these 
solutions must be evaluated on a case by case basis 
for each feed mill. Each plant must be considered 
as a specific case, i.e., it is impossible to generalize 
one case for all feed mill. The return time can vary 
significantly depending on investment costs, oper-
ating time of the machine, the size of the machine, 
the energy cost, the place, etc. Firstly need to define 
current consuming points with parameters of batch 
control or operational kW/h and separate them ac-
cording to each formulation. Second step is check-
ing the leaks and isolations. Never forget 50 tons/h 
capacity feed mill air compressor consume 75 kw/h 

and this is 5% of whole plant. It is easy to reduce it 
by 3% and peak it to 10% with leaks.

What needs to be done for energy saving (in 
terms of production planning and technological 
infrastructure) in feed mills?

Adjust the steam system, reduce the mass flow of 
the flue-gases by reducing the excess air, preheat 
feed-water, minimise boiler short cycle thermal loss-
es, optimise steam distribution systems, implement-
ing a control and repair programme for steam traps 
can be count on steam system. 

• Managing airflow,
• Electronic speed controls,
• Highly efficient motors,
• Proper motor sizing, 
• Optimizing system design, 
• Variable speed drive (VSD ) and storage volume, 
• Reducing compressed air system leaks and heat 

recovery by economizer or condenser can be top tips 
of energy saving key list.

https://www.feedandadditive.com/subscribe/
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We always claim that system design and equip-
ment selection are on key role. For example the max-
imum efficiency is obtained for the motors working 
between 60 to 100% full load. The induction motor 
efficiency typically peaks near 75% full load and is 
relatively flat down to the 50% load point. Under 
40% full load, an electrical motor does not work at 
optimized conditions and the efficiency falls very 
quickly. However, motors in the larger size rang-
es can operate with reasonably high efficiencies at 
loads down to 30% of rated load.

Transmission is one of the most critical point of 
energy savings, chain drives, belt drives, and gear 
drives are three main power transmission methods. 

Belt drives are useful when a smooth transfer of 
power is desired or you are looking for something 
that is simple, cost-effective, quieter than a chain 
or gear drive, or if the distance between shafts is 
very large. While there are many factors that can 
affect V-belt efficiency, by focusing on our three 
primary pillars Selection, Alignment and Tension. 
Like chain drives, gear drives are excellent for re-
ducing or eliminating slip. They are durable, effi-
cient, have a longer lifespan than chain and belt 
drives, and are very compact. However, they are 
not the solution to applications in which power 
must be transmitted over a larger distance or at a 
high speed. They are also not ideal if flexibility, 
vibration, and noise are concerns.

Can factories that have already established in-
frastructure and continue production save energy 
without making huge investments? What are the 
ways to do this?

It depends of technical life period of plant but 
without spending huge budgets system can be re-
covered. As Yemmak, we can provide a technical 
energy analysis visit and check all consumers with 
system flow chart, define empty loads and capac-
ities and report them. The cheapest and maybe 
the free solution about energy saving is using fully 
limits of plant. Yemmak will provide such a con-
sulting periods about plant controlling and long 
term investment planning.

Any of energy saving methods can’t save stop-
page loses. Unqualified operators, inappropriate die 
and milling screen selections and for sure formu-
lation can cause main stoppage and an example of 
pelleting section, one stoppage and restart of same 
formulation loses will be around 10 minutes, this 
means around 15% energy loses. If we manage the 
plants with these key points, it will be the cheapest 
solution.

About Mahmut Tatlıdil
Mec. Eng Mahmut Tatlıdil is Business Development Director at Yemmak Turkey. After production, product and project manage-

ment on various type and capacities of Milling process Technologies since 2011, he started to work as business development director 
on Yemmak family.
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Here you find the convincing results from different beta  
trials testing KESSENT® M or KESSENT MF during 2020 in 
different European farms. 

The objective of the field trials was to measure the field 
response of our rumen protected Methionine, with milk 
production, feed intake, fat milk yield and milk protein yield  
as productive parameters. 

We compared a diet balanced for Methionine by using one 
of the products from KESSENT range with the same diet 
but without any rumen protected Methionine. The Lysine 
needs were covered in both treatments (with and without 
KESSENT). 

The results are expressed as the improvement per cow 
and day when balancing for Methionine with KESSENT as 
followed: kg in case of energy corrected milk, or g in the case 
of milk protein, fat, and casein.

© Kemin Industries, Inc. and its group of companies 2020. All rights reserved. 
® ™ Trademarks of Kemin Industries, Inc., U.S.A.

A metadata 
of  field trials

 • Data obtained from > 7,000 lactating dairy 
cows and 19 dairy farms in all EMENA region

 • Methionine requirements (PDI 2018/CNCP 
v6.55) covered with KESSENT products

Let the 
cows speak 
to you
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For more information, scan the 
QR code or visit the website:
info.kemin.com/amino-acid-balancing-
for-sustainable-efficient-farming
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https://info.kemin.com/amino-acid-balancing-for-sustainable-efficient-farming
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HOW DO WE VERIFY 
SUSTAINABLE ANIMAL FEED 
IN RUMINANT PRODUCTION?

“It is no longer sufficient to simply claim a low carbon footprint for your 
livestock production system or animal feed. This needs to be supported by 

repeatable, measurable and verifiable evidence. Alltech E-CO2 has developed 
the Feeds EA™ model to help feed manufacturers and producers globally 

measure and lower the carbon footprint of their feed.”

People interpret sustainability in different 
ways. Hence the uncertainty and divisiveness 

the topic can create in discussions. In contrast with 
other industries, the agri-food sector has the unique 
position of being a solution provider when it comes 
to mitigating emissions and supporting biodiversity 
in our local environments. Animal feed is integral 
to profitable and efficient dairy and beef farming. 
Therefore, feed production has a crucial role in how 
we lower the environmental impact associated with 
the food system.

STRENGTHENING THE LINKS 
IN OUR CHAIN
COVID-19 has emphasized the need for such re-

silient food systems. Feed production capacity is di-
rectly correlated to the amount of food available for 
human consumption and, indeed, general food secu-
rity. Alltech’s experience across 128 countries finds 
that sustainable and efficient feed supply chains are 
relevant to small-scale livestock production all the 
way up to some of the world’s largest integrators. 
A growing challenge for the feed industry is com-
petition with humans for similar feed sources. This 

challenges the feed additive inclusion to improve 
rumen efficiency and exploration of bespoke feed 
ingredients that only ruminants can utilize. Sus-
tainable animal feeding has and is being practiced. 
Through Alltech’s unique network of eight Alltech 
IFM™ (in vitro fermentation model) labs around the 
world, we can verify in greater detail diet efficiency 
and where scope exists to lower emissions and im-
prove producer profitability. 

CAN YOU VERIFY THAT?
It is no longer sufficient to simply claim a low 

carbon footprint for your livestock production sys-
tem or animal feed. This needs to be supported by 
repeatable, measurable and verifiable evidence. All-
tech E-CO2 has developed the Feeds EA™ model 
to help feed manufacturers and producers global-
ly measure and lower the carbon footprint of their 
feed. Feeds EA measures the environmental impact 
of feed production at the feed mill level by assessing 
the effects of existing compounds or blends. This is 
determined by calculating greenhouse gas emissions 
from production, cultivation, processing, energy 
utilization and transportation in feed manufactur-

Neil Keane
Commercial Director 
Alltech Rumen Function Platform
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ing. Feeds EA™ can calculate emissions from a da-
tabase of more than 300 ingredients, including raw 
materials, soya products, byproducts and additives.  

In reducing food waste through circular agricul-
ture-type initiatives, we can be confident about the 
resilience of our food production systems to embrace 
more efficient resource utilization. This is exemplified 
in initiatives such as supplementation of byproducts 
to ruminants and closing nutrient loops. By lowering 
food loss and waste in our livestock production sys-
tems in a verifiable way, we can continue to make a 
strong case for the sustainable solutions our industry 
offers in slowing the pace of climate change.

MITIGATING WASTE
Precision agriculture and the application to ani-

mal nutrition has been proven in recent Alltech me-
ta-analyses on dairy (Salami et al., 2021) and beef 
research (Salami et al., 2020) to lower environmen-
tal impact through improved nitrogen utilization 
in ruminant systems. Optigen® supplementation 
through dairy diets was shown to:

• Improve nitrogen utilization efficiency in dairy 
cattle by 4%, thanks to better nitrogen capture in 
the rumen.

• Reduce manure nitrogen excretion by 12–13 g 
of nitrogen/cow/day.

This data suggests, for example, that the use of 
Optigen could reduce the annual manure nitrogen 
excretion from the U.S. dairy sector by an average 

of 51,509 metric tons of nitrogen based on the an-
nual milk output.

Simply put, this approach is trying to provide ‘the 
right amount of nitrogen, at the right time, in the 
right place’ to help in reducing waste on farms. Re-
sults from the meta-analysis also showed that the use 
of Optigen in dairy diets resulted in a carbon saving 
of around 54 g of CO2e per kg of milk. When extrap-
olated to the annual milk output of the German dairy 
sector, for example, this would be equivalent to a car-
bon emission reduction of 1.8 million metric tons of 
CO2e. Such a carbon saving represents 16% of the en-
tire reduction target for German agriculture by 2030.

A simulation analysis based on the results of the 
meta-analysis indicated that feeding Optigen to 
1,000 dairy cows would:

• Increase income over feed costs by $18,000.

" A growing challenge for the feed 
industry is competition with humans 
for similar feed sources. 
This challenges the feed additive 
inclusion to improve rumen efficiency 
and exploration of bespoke feed 
ingredients that only ruminants can 
utilize. Sustainable animal feeding 
has and is being practiced."
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• Reduce the carbon footprint of the herd by 647 
metric tons of CO2e. That carbon reduction is the 
same as taking 424 cars off the road or 436 houses’ 
use of electricity.

The meta-analysis on beef research highlighted 
how the partial replacement of vegetable protein 
with Optigen exhibited a consistent improvement 
in the liveweight gain and feed efficiency of beef 
cattle. The many positive effects included an aver-
age higher liveweight gain (by 8%) and better feed 
efficiency (by 8%), with the inclusion of corn silage 
enhancing the effects of Optigen.

A simulation analysis based on these benefits indi-
cated that feeding Optigen to gain 440 lbs. in 1,000 
cattle would:

• Reduce the time to slaughter by 9 days.
• Reduce feed costs by $18,000.
• Support a reduction in the carbon footprint of 

the beef unit by 111 tons of CO2e. That carbon sav-
ing is the same as taking 73 cars off the road or 75 
houses’ use of electricity.

SUSTAINABILITY DOES NOT 
HAVE TO COME AT A COST
Lowering the environmental impact from animal 

feed does not imply lowering revenues for food 
system stakeholders. From large dairy farms in the 
U.S. to the 300 million dairy cows predominant-
ly spread across small farms in India, Alltech has 
firsthand experience of how sustainable solutions 
have become the non-negotiable in animal nutri-
tion. Profitable farming understandably leads this 
agenda. With animal feed typically representing 
the most significant variable cost in producing an-
imal products, there is a business responsibility to 
ensure we minimize food loss and waste.

Animal feed production has humbly under-
pinned the food system that has enabled global 
population growth over the last 150 years. It is 
now time to recognize this unique contribution 
and how it also serves in discovering and imple-
menting technologies that lower the environmen-
tal impact of animal products and support the cir-
cular economy.

About Neil Keane
Neil Keane is the Commercial Director for the Alltech Rumen Function Platform across Europe. His primary interest is in 

supporting sustainability and profitability goals in ruminant production systems. Neil first joined Alltech in 2005 as part of the 
Alltech UK team, responsible for Scotland and Northern England. This focussed on joint projects to deliver optimal efficiencies for 
end-user clients. Neil was promoted into the Alltech European team in 2010 and, following product, species and sales roles, moved 
into his current position.

Born in Ireland, Neil graduated from University College Dublin with a master’s degree in ruminant nutrition in 2001. He 
subsequently completed an advanced management course at the University College Dublin Michael Smurfit Graduate Business 
School, a diploma in business management from the University of Plymouth and a master’s degree in business studies from Univer-
sity College Cork. He has worked in various sales, technical and management roles in the UK and Irish ruminant feed industry.



ARTICLE ARTICLE

Plasma

A patented emulsifier that improves fat digestibility 
and growth performance.
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sustainable 
animal proteins
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Pet Food

Pig Feed

Fish & Shrimp Feed

Poultry Feed

Mink Feed

Ruminant Feed

Hemoglobin

Egg

We offer the basis for excellent, 
high-quality animal feed.

Improves the gut health of young animals thanks to 
the bio-active components, like immunoglobulins, it 
contains.

A highly digestible protein source with an interesting 
dietary essential amino acid profile.

A nicely balanced natural ingredient full of essential 
nutrients and bio-active components with health 
promoting properties.

Our Quality Products

Discover our other high-quality animal proteins 
at www.actipro.biz.

Globin
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Supporting the healthy gut development in an 
animal will contribute to a further reduction 

of antibiotic use and consequently play a part in di-
minishing anti-microbial resistance in humans. No 
single product can replace antibiotics, however un-
locking the inherent functionalities of certain feed 
ingredients such as yeast, can help an animal to at-
tain its genetic potential whilst maintaining welfare 
and wellbeing.

Although pre- and probiotics have been around 
for many years, we now have the possibility of using 
an emerging category in animal nutrition - ‘post-
biotics’. Postbiotics offer physiological benefits 
to the host and can comprise of products derived 
from deliberately inactivated and/or lysed micro-

bial cells, and/or cell components (Aguilar-Toalá 
et al., 2018; Salminen et al., 2021). The efficacy 
of these products is through multiple mechanisms 
of action, such as contributing to modulation of 
the gut micro-organisms and the strengthening gut 
lining barrier function; optimising immune and 
metabolic responses; and potentially influencing 
appetite via the gut or central nervous system. An-
other advantage for use in animal feed derives from 
the fact that, because postbiotics are not live mi-
croorganisms, there is no concern about reduced 
efficacy due to feed processing. 

Source organisms that are used in postbiotic pro-
duction include inactivated whole yeast and its var-
ious components. Yeast (Saccharomyces cerevisiae) 

POSTBIOTICS IN FEED FOR HEALTHY GUT 
DEVELOPMENT AND ANIMAL PRODUCTION

“Choosing a product to promote the development and maintenance of a 
healthy gut in animals is essential for not only achieving optimal production 
performance but also to meet high health and welfare standards. Unlocking 

the inherent functionalities and nutritional values of feed ingredients, such as 
present in yeast, can already take us a long way. ”

Dr. Aleksandra Szopinska-Morawska
Senior Innovation & NPD Manager 
Livalta, AB Agri Ltd.

Dr. Hagen Schulze
Head of Innovation and Technical 
Livalta, AB Agri Ltd.
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is a highly adaptable organism with multiple ben-
efits that have been demonstrated in a large body 
of research over the last few decades. Their indi-
vidual components have differing modes of action 
in the gut and can hence be a valuable asset to help 
maintain performance when the use of therapeutic 
and prophylactic compounds is reduced or restrict-
ed. Specifically, yeast cell wall (YCW) material has 
been shown to have the ability to bind to fimbriated 
bacteria in the gut, preventing attachment to the in-
testinal wall, which microorganisms require for pro-
liferation and colonization. This can help to limit 
these organisms from reproducing to disease-causing 
and toxin-producing levels. According to published 
literature, this activity is due to mannan-oligosac-
charides (MOS) in the YCW which have a high af-
finity for binding type I-fimbriae on certain disease 
organisms that are present in the gut (Agunos et 
al., 2007; Ganner and Schatzmayr, 2012; Ganner et 
al., 2013). Secondly, it has also been demonstrated 
that YCW components can help promote a robust 
immune system, both directly and indirectly, by in-
creasing cytokine and immunoglobulin production 
(especially IgA) which boost immune responses to 
potential pathogens (Van Immerseel et al., 2009; 
Alizadeh et al., 2016). 

In addition, the cell contents of yeast are benefi-
cial as they include B vitamins (which are important 
in regulating stress response), minerals, nucleotides, 
high-quality protein and free amino acids. The lat-
ter promote palatability of feeds especially in pet 
food applications, and provide essential nutrients to 
gut epithelial cells to ensure the lining is robust and 
less prone to damage. Dietary nucleotides supple-
mentation is known to promote the ileal gut wall 
development in the neonates (Superchi et al., 2012, 
Valini et al., 2021). They can contribute to repair-
ing damage to enterocytes lining the gut, and hence 
are related to the efficient transfer of nutrients into 
blood and various cascade reactions in the gut-asso-
ciated lymphatic tissue.

LivaltaTMCell HY40 is a postbiotic feed ingredi-
ent that is made from carefully selected non-GM 
Saccharomyces cerevisiae yeast strains from the Bra-
zilian bio-ethanol industry, which is characterized 
by an exceptionally high (40%) cell wall (beta 
1.3/1.6-glucans and mannan-oligosaccharides) 
and protein (min 36%) content. A carefully devel-
oped and controlled enzymatic treatment and dry-
ing process of the entire yeast ensures maximum 
functionality of the yeast cell wall fractions as well 
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as the highest availability of the protein, nutrients 
and other bioactive molecules present inside the 
cell. 

Pictures 1 a, b show the morphological changes 
of the yeast cells due to processing. Simultaneously, 
protein availability, measured by in-vitro pepsin di-
gestibility, increased to 91% in Livalta™Cell HY40 
compared to only 48% in the intact yeast raw ma-
terial. In addition, more than 90% of the protein 
present in Livalta™Cell HY40 appear in a form of 
short peptides.

a)

b) 

 In addition, the specifically developed process-
ing improves the functional properties of the YCW 
components, as demonstrated in recent ex-vivo 
studies measuring the effect of yeast products and 
components on adhesion of potentially pathogenic 
bacteria. For this assay, a layer of pig intestinal mu-
cosa mimicking the surface of intestinal epithelium 
was used. The intestinal mucosa was incubated with 
radioactive labelled, potentially pathogenic bacteria, 
Salmonella enterica Typhimurium or Escherichia coli 
F4+, in the presence of selected yeast based prod-
ucts. After incubation, the mucosa samples were 
washed to remove the unbound radioactive bacte-
ria and radioactivity was measured in each reaction 
well. The remaining radioactivity was proportional 
to the number of adhered potentially pathogenic 
bacteria.

Figure 1. shows the difference in percent bacterial 
adherence to intestinal mucosa in the presence of 
intact inactivated yeast raw material and processed 
yeast cells (Livalta™Cell HY40). The results demon-
strate a strong improvement of yeast cell wall func-
tionality; an efficient improvement of inhibiting 
bacterial adherence by the specifically developed 
processing steps.

 
Additional ex-vivo studies of pathogenic adhesion, 

were carried out to investigate the effectiveness of 
seven commercially available yeast products, tested 
at two different inclusion levels, 0.05% and 0.5% 
and compared to Livalta™Cell HY40. The yeast 
products were selected to cover major Saccharomy-

Pictures 1 a, b. Scanning electron microscope images 
to visualise changes of yeast cell morphology after 
enzymatic treatment; intact yeast cells (a) and 
enzymatically treated yeast - Livalta™Cell HY40 (b).

"Source organisms that are used 
in postbiotic production include 
inactivated whole yeast and 
its various components. Yeast 
(Saccharomyces cerevisiae) is a highly 
adaptable organism with multiple 
benefits that have been demonstrated 
in a large body of research over the 
last few decades."
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ces cerevisiae yeast based product categories, such as 
inactive dried yeast (DY), autolysed yeast (AY) and 
yeast cell wall (YCW) products.

The results indicate that yeast-based products can 
generally reduce adhesion of potential pathogenic 
bacteria. Overall, however, the effects seem to be 
dose dependent and more pronounced in limiting 
the adherence of S. enterica Typhimurium (Figure 
2) than of E. coli F4+. (Figure 3). All tested yeast-
based products displayed different efficiency levels 

of inhibiting adherence when compared to negative 
control. Already at low inclusion level, Livalta™Cell 
HY40 shows strong inhibition of adhesion of S. en-
terica Typhimurium to the gut mucosa (Figure 2), 
compared to the other yeast products tested. The 
data for E. coli F4+ (Figure 3) shows that at a low 
inclusion level of 0.05% only two products (includ-
ing Livalta™Cell HY40) result in a small but signifi-
cant reduction of bacteria adherence compared with 
Negative Control. At a higher dose, all products 
create effects, although the 0.5% concentration of 

Figure 1. An ex-vivo 
assessment of efficacy of 
yeast raw material and 
Livalta™Cell HY40 to limit 
adherence of potential 
pathogens to the intestinal 
mucosa. Targeted enzymatic 
treatment (E) of yeast 
enhances inhibition of E. coli 
F4+ bacteria adhesion.

Figure 2. Effect of yeast products on the adherence of S. enterica Typhimurium on piglet intestinal 
mucosa assessed by ex-vivo study. 100% of bacteria adherence to the intestinal mucosa is observed 

in the absence of yeast based test products (Negative Control). * indicate statistical difference to 
Negative Control at P<0.01. Product categories: DY = inactive dried yeast, AY = autolysed yeast, YCW 

= yeast cell walls.
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Livalta™Cell HY40 and Product D resulted in the 
highest inhibition, preventing over 90% of E. coli 
adherence.

Of the yeast based products included in those 
studies, enzymatically treated (Livalta™Cell HY40) 
and autolysed yeast products (AY) seem to be more 
efficacious in inhibiting pathogenic bacteria adher-
ence than yeast cell wall products. The potential 
role of available components of the yeast cell con-
tent, raw material source and processing can play in 
this context needs further in depth evaluations.

 
CONCLUSIONS
Choosing a product to promote the development 

and maintenance of a healthy gut in animals is 
essential for not only achieving optimal produc-
tion performance but also to meet high health and 
welfare standards. Unlocking the inherent func-
tionalities and nutritional values of feed ingredi-
ents, such as present in yeast, can already take us 
a long way. As above studies have demonstrated, 
dedicated development of yeast feed ingredients 
can provide a simple solution to complex prob-
lems; nurturing and protecting the animal whilst 
contributing to profitability and convenience for a 
farmer or feed manufacturer.

References and further information are available 
upon request.

Figure 3. Effect of yeast products on the adherence of E. coli F4+ on piglet intestinal mucosa assessed 
by ex-vivo study. 100% of bacteria adherence to the intestinal mucosa is observed in the absence of 
yeast based test products (Negative Control). * indicate statistical difference to Negative Control at 
P<0.05. Product categories: DY = inactive dried yeast, AY = autolysed yeast, YCW = yeast cell walls.

About Dr. Hagen Schulze
Dr Schulze holds a PhD in Animal Nutrition from Wageningen University, the Netherlands. He has a wealth of experience in the ani-

mal feed and feed additives industries, having predominantly hold positions in research and product management. Since joining AB Agri/ 
Livalta in 2016, he is responsible for leading innovation and development of the product portfolio as well as technical support within the 
team. The emphasis of his present research activities are the evaluation and improvement of the nutritional value and functional properties 
of feed ingredients together with their impact on the welfare and wellbeing of the animal.

About Dr Aleks Szopinska-Morawska 
Senior Innovation & NPD Manager at Livalta, AB Agri’s new business for responsible proteins. Aleks' role aims to ensure the effective delivery 

of new products for the AB Agri/Livalta portfolio. She manages new product development and oversees the R&D activities for new products. 
Aleks completed her PhD in Agricultural Science and Bioengineering at Catholic University of Louvain in Belgium and Postdoc at Lux-

embourg Institute of Science and Technology. Aleks has a background in biochemistry, microbiology and food/feed processing technologies. 
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Innovations for a better world.

As a technology leader with long lasting 
experience in the industry, we support you 
in every aspect of the production of reliable 
animal feed:

–  Plant design 
–  Complete feed milling & premix plants
–  Industry 4.0 automation solutions
–  Intelligent process optimization
–  Installation and commissioning
–  Customer service through 100 service 
    stations worldwide
–  Training & feed safety expertise

Find out more:  
www.buhlergroup.com/feed
feed@buhlergroup.com 

Total solution 
provider for 
integrated and 
digitalized feed 
plants.
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CHELATED TRACE MINERALS HELP 
IMPROVE MEAT AND CARCASS 
QUALITY OF MODERN BROILERS

“The meat and carcass quality issues can occur at all stages of the bird life 
and have consequences at farm level or slaughterhouse level, and till the 

transformation. Some of these meat quality issues can significantly impact 
the appearance of the meat, and while these meat quality issues do not pose 

any known risks to the food safety for consumers, they significantly impact 
producer profitability. After having analyzed several studies, conducted in 

both research and commercial facilities, Novus’s two-way nutritional strategy 
was developed: support healthy muscle growth and development & reduce 

oxidative stress in the tissue.”

Recent findings indicate that nutrition helps 
improve meat and carcass quality in modern 

broiler birds. A recent trial done by Novus Interna-
tional Inc. at the Universidad Politécnica de Madrid 
in Spain shows that a strategy with reduced levels of 
organic source of trace minerals in replacement of 
inorganic sources helps mitigate meat defaults and 
foot pad lesions while maintaining heavy broilers 
growth and feed efficiency. 

MEAT AND CARCASS QUALITY:
MULTIFACTORIAL CAUSES, IMPACTING
WHOLE VALUE POULTRY CHAIN 
Modern broilers, particularly those of genetics 

with high speed of growth, can be affected by sever-
al issues regarding meat and carcass quality. 

The meat and carcass quality issues can occur at 

all stages of the bird life and have consequences at 
farm level (foot pad dermatitis) or slaughterhouse 
level (carcass and breast meat yield, skin integrity, 
broken bones, bruises), and till the transformation. 
Some of these meat quality issues can significantly 
impact the appearance of the meat, and while these 
meat quality issues do not pose any known risks to 
the food safety for consumers, they significantly im-
pact producer profitability. Severe cases can result 
in poultry meat of lower quality, leading to addi-
tional processing costs, products downgrading and 
potential meat condemnations. Modern myopathies 
that particularly affect breast meat quality such as 
wooden breast, spaghetti meat, and white striping 
are the main issues identified today (see figure 1). 
These defaults are now well described, and the caus-
es are also better identified, although the etiology 
remains complex.

Mireille Huard
Senior Technical Services Manager, Poultry South Europe
Novus International, Inc.
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These myopathies are more frequent 
and severe for heavier birds with rap-
id growth. The most probable hypoth-
esis is that broilers with higher rate of 
hypertrophic muscle growth, result in 
increased metabolic and circulatory de-
mands leading to increased risk of accu-
mulation of metabolic waste products, 
such as oxygen free radicals. The oxidative stress 
increases, and the accumulated highly reactive free 
radicals can damage DNA, RNA, proteins and lip-
ids present in muscle cells, causing inflammation, 
metabolic disturbances, and eventually degenera-
tion of the muscle fiber. 

STRATEGIES TO SUPPORT 
MUSCLE GROWTH 
One strategy to mitigate these pains is to reduce 

growth rate. In this strategy, dietary restrictions, 

nutrient density or lysine reduction have been stud-
ied with variable successes. But by compromising 
the performance, this strategy is often not compat-
ible with the goal of producing affordable meat for 
an increasing demand. A more intensive method 
is often selected to produce meat with highly ef-
ficient birds. Other strategies such as antioxidant 
approaches, with exogenous antioxidants, or endog-
enous antioxidant support through highly bioavail-
able trace minerals such as zinc, copper, manganese 
and selenium were also tested with success.

Figures 1, 2, 3: 
• Woody breast, named for its hard 

or “wooden” appearance, is the most 
severe and troublesome myopathy 
as it significantly impacts meat tex-
ture and taste, therefore impacting 
consumer acceptance.

• White striping is another type of 
myopathy where connective tissue 
creates white “stripes” of variable 
thickness across the breast muscle, 
but this still affects meat quality.

• Spaghetti meat, or destructured 
meat, is an emerging muscular ab-
normality that affects the integrity of 
the muscle and offers a stringy, soft 
consistency because of the poor co-
hesion of the muscular fibers.

The industry has developed a rat-
ing system in which each abnormali-
ty is scored based on severity from 0 
(no indication of myopathy) to 2 or 3 
(severe).



ARTICLE ARTICLE

58 FEED & ADDITIVE MAGAZINE September 2021

After having analyzed several studies (Kuttap-
pan & al., 2021), conducted in both research and 
commercial facilities, Novus’s two-way nutritional 
strategy was developed: 1) support healthy muscle 
growth and development and 2) reduce oxidative 
stress in the tissue.

Due to the biological processes involved in muscle 
tissue growth and oxidative stress in broilers, trace 
minerals have been identified for their proven posi-
tive effects on bodyweight and growth rates. Several 
studies indicated that highly bioavailable trace min-
erals such as MINTREX® could help reduce damages 
to broiler breast tissue due to stress or other causes 
up to 50%. These Organic Trace Minerals (OTM) 
also help in the regeneration process if damage oc-
curs. It was then hypothesized that the same trace 
minerals that support healthy muscle growth could 
help reduce the development of abnormal tissue.

RECENT DATA SHOWS EFFECT OF 
BIS-CHELATED ORGANIC TRACE MINERALS 
In a recent trial done at the Universidad Politécni-

ca de Madrid (UPM), Novus tested a strategy of 
replacement of inorganic source of trace minerals 
(Zn, Cu and Mn) by a reduced level of MINTREX® 
highly bioavailable organic source of trace minerals 
on performance and quality parameters of Ross 308 
broilers at 45 days of age. 

324 one-day-old Ross 308 male broilers were divid-
ed in 2 groups (9 pens, 18 animals per pen) and reared 
for 45 days. There was a thinning of 4 birds per pen 
at day 28. Animals were fed iso-nutritional diets fol-
lowing FEDNA recommendations with feeds mainly 
composed of Wheat/Soybean meal, Iso Methionine. 
The only differences between diets were the source and 
the level of minerals (table 1). After 45 days, animals 
were slaughtered, and carcass quality was assessed. 
Foot Pad Dermatitis & Hook burns were scored on 
240 legs by treatment using a 3 scores scale (0 normal 
to 2 severe) and breast quality was evaluated on 120 
fillets by treatment for White Striping.

With less Zn and Mn and equal Cu from organic 
sources, between 1 and 45 days, animals performed 
numerically better on ADG (+1.5 g/d), Live Weight 
(+65 g) and FCR (-0.013 kg/kg).

Table 1. Source and level of trace mineral 
(Zn, Cu, Mn) included in the trial

Source

Starter (0-14 d of age)

Inorganic 

MINTREX® 

Grower (15-28 d of age)

Inorganic 

MINTREX® 

Finisher (29-45 d of age)

Inorganic 

MINTREX® 

Zn

90

50

80

50

70

50

Cu

10

10

10

10

10

10

Mn

120

50

100

50

90

50

Trace mineral (mg/kg)

What are MINTREX® 
organic trace minerals? 

These organic trace minerals include 
two chemically differentiated HMTBa 
molecules (methionine precursor) as li-
gands bound to the mineral. The strong 
bounds and protection brought by the 
two HMTBa molecules to the mineral al-
low it to reach the proper absorption site 
in the small intestine, providing better 
utilization of the mineral by the animal. 
This means birds are better equipped 
with the nutritional tools for optimal 
muscle growth.
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Concerning carcass and meat quality, there was a sig-
nificant (P <0.01) reduction of the incidence of food 
pad lesions (12.9% severe FPD with MINTREX® vs 
24.9% for the inorganic trace minerals source) and 
hock burns (15.9% severe lesions with MINTREX® 
vs 23.7% for the inorganic trace minerals source), that 
leads to an indication of a better welfare for the ani-
mals and better valorization of the legs. White Strip-
ing incidence was significantly lower (P <0.01) by 2.2 
pts (9.6% vs 11.8% of severe defaults for MINTREX® 
and inorganic trace minerals source, respectively).

In the context of increased demand for afford-
able meat, the poultry industry is well positioned 
to offer affordable products easy to prepare and 
having high nutritional value, if it can cope with 
metabolic challenges caused by modern broiler 
production intensification. 

Recent Novus’s works (*) confirm that the use of 
highly bioavailable trace elements helps mitigate 
meat and carcass defects while maintaining the 
performance of the animals. This is a cost-effective 
way, compared to other nutritional strategies, to 
optimize profitability of poultry production chain.

For further information, reach us at: info.europe@
novusint.com 

(*) References: 
Kuttappan VA., Manangi M., Bekker M., Chen 

J., Vazquez-Añon M. 2021 Nutritional Intervention 
Strategies Using Dietary Antioxidants and Organ-
ic Trace Minerals to reduce the incidence of Wooden 
Breast and Other Carcass Quality defects in broil-
er birds. Front. Physiol. 12:663409 doi:10.3389/
fphys.2021.663049 

Aguirre L., de Juan Á., Castillo M., Peris S., Ma-
teos G. 2021. Effects of source and level of trace min-
erals in the diet on growth performance and carcass 
quality of broilers from 1 to 45 days of age. IPPE 
conference, 2021 

About Mireille Huard
Mireille Huard has worked for 35 years in the animal 

production sector and more particularly in nutrition. 
She has a master degree in animal production from Ag-
roParisTech.

"In the context of increased demand for affordable meat, the poultry industry 
is well positioned to offer affordable products easy to prepare and having 
high nutritional value, if it can cope with metabolic challenges caused by 

modern broiler production intensification." 
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Farm visits remain an essential part of creating 
and maintaining the connection between an 

animal feed company and their customers. Livestock 
farmers seek the best advice and need to know their 
feed supplier understands their objectives and can 
deliver the right product. One company is exploring 
how to improve the highly personalised interactions 
that take place in the feed business. United Feeds in 
Northern Ireland is a manufacturer of blended and 
compound feeds for dairy, beef and sheep with pro-
duction facilities in Belfast and Dungannon. They 
were looking for a new way to help connect their 
sales and customer services team with their farmers. 

While they had digitalised much of their mill oper-
ations and customer data management, there was a 
remaining gap in how they interacted with farmers.  

INNOVATING ANIMAL FEED SALES 
AND CUSTOMER-SERVICES
Creating the space for innovation can be a big 

challenge for companies. In the animal feed busi-
ness it is particularly challenging as companies go 
from one busy season to the next. The United Feeds 
ethos is centered on a commitment to provide in-
novative nutritional solutions and a comprehensive 
on-farm advisory service which is backed up with 

A DIGITAL CONNECTION 
IN THE ANIMAL FEED BUSINESS

“United Feeds in Northern Ireland is a manufacturer of blended and 
compound feeds for dairy, beef and sheep. They were looking for a new way 
to help connect their sales and customer services team with their farmers. 

While they had digitalised much of their mill operations and customer 
data management, there was a remaining gap in how they interacted with 

farmers. To this end, together with the FarmHedge team, United Feeds began 
to explore a simple mobile app that farmers could use to easily order feed at 

any time of the day.”

Clarence Calderwood
Sales Manager, United Feeds

John Garvey
CEO of FarmHedge
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a complementary administration, production and 
delivery service to meet the individual farmer re-
quirements. 

Clarence Calderwood, United Feeds’ Sales Man-
ager was interested in exploring new technologies 
that could help streamline some parts of the order 
receipt and processing elements of the business. 
There was no ‘off-the-shelf ’ solution available, 
however in May 2020 he came across FarmHedge, a 
technology company providing bespoke digital tools 
for the agriculture industry. FarmHedge had already 
established a strong presence in Austria where it’s 
platform and mobile app was being used widely in 
farm input sales and crop procurement. 

Together with the FarmHedge team, United Feeds 
began to explore a simple mobile app that farmers 
could use to easily order feed at any time of the day. 
The app needed to be able to allow the customer 
to choose his specific rations and delivery require-
ments which would then link directly to the United 
Feeds customer service and/or operations depart-
ment. There was also a requirement for the team 
of nutritional advisors to remotely access a mobile 
dashboard which could be used to track farmers or-
dering activity, change feed product availability on 

the app and share other data directly to customers 
as required. 

A CASE STUDY IN INNOVATION
The project to build the feed ordering tool com-

menced in November 2020 and its success would 
rely on a close partnership between United Feeds 
and FarmHedge. John Garvey, the FarmHedge 
project lead, acknowledged that they would need to 
be highly responsive to the needs of their client if 
they were going to be successful. “When we started 
the project, we knew that the design of the digital 
tool would change from the initial plan and would 
continue to evolve as sales, customer services and 
farmers started using it.”

FarmHedge initially built simple sketches of both 
the app and the dashboard, identifying the features 
that were expected to be essential. These sketches 
were reviewed by members of the sales and custom-
er services team at United Feeds. One of the specif-
ic issues for United Feeds was that farmers or sales 
reps sent feed orders to customer services either by 
phone-call or email. Customer services then up-
loaded this information to their enterprise resource 
planning (ERP) system. For each order, this requires 
some effort for the farmer as well as United Feeds 

conf�rmed

J Sm�th Da�ry Blend

Animal Feed Ordering The three screens show the ordering process as it appears on the farmers phone. 
Feed company limitations, additive information and specific delivery instructions are all included in the order 
process. These are tailored to the requirements of the feed company.

Animal Feed Ordering The app 
home screen is simple. It is designed 
to make repeat ordering as fast 
and easy as possible. Farmers
can select and edit recent orders 
when submitting a new order.
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Agrimprove is Agrifirm’s functional feed 
ingredients brand. We develop new ideas in 
animal health and nutrition and grow these 
ideas into tangible improvements throughout 
the agri-food chain. In collaboration with the 
industry, we deploy the power of science to 
safeguard the responsible production of  
food protein for future generations.

agrifirm.com
agrimprove.com

personnel. The original plan was for the app to em-
power farmers to order their bespoke feed mix at 
any time of the day with the order information au-
tomatically uploading to the ERP system. 

As John Garvey observes, “Innovation of this 
type only works if there is early and frequent feed-
back from users of the software”. At the early stages 
of the project, the FarmHedge team would do short 
calls with United Feeds to establish some operation-
al limitations - like next day delivery, optimising or-
ders between their two mills, minimum weight lim-
its on orders. “Once we had the basic requirements, 
we focused on getting a very simple working version 
available for testing. It was then that we started to 
get a really good flow of ideas from United Feeds in 
terms of how the tool should work best. Too often, 
software companies attempt to fully specify a proj-
ect in advance of user testing leading to expensive 
and shiny software that isn’t used.”

EMPOWERING FARMERS TO 
ADOPT INNOVATION
As the project progressed it became apparent 

that the sales representatives would become im-
portant users. The FarmHedge team optimised the 
dashboard to make it available to them on their 
mobile phones and extended the range of features 
available to them. The United Feeds sales represen-
tatives can now update product information while 
on a farm visit, they can invite farmers to the farm-
er-app via SMS or WhatsApp and they can also 
submit orders in a standard format via the mobile 

dashboard. This significantly reduces the work-
load and communication bottlenecks around re-
peat feed orders, provides real time order informa-
tion to both farmers and the sales team and creates 
more time for sales and customer services teams to 
focus on other aspects of customer management 
and advisory activities.

For FarmHedge, this has been another step for 
them in building smart, low cost digital solutions 
for the agriculture industry. John Garvey contin-
ues to work closely with United Feeds and con-
tinues to be excited by the willingness of compa-
nies to embrace innovation and rethink how they 
do business. “For us, working with United Feeds 
has been a really positive experience. We’ve had 
an opportunity to put our design principles into 
action and empower our client to really innovate 
and build a tool that works for them and their 
farmers.” He believes this is just the beginning and 
opens the door to further innovation with feed 
companies where they can consider additional fea-
tures to help reduce costs and enhance the farmer’s 
connection with the feed company.

United Feeds’ Clarence Calderwood notes that 
the pandemic has changed how they connect with 
farmers but he expects the role of technology to 
continue to be important in shaping their business 
into the future: “The use of new technologies like 
those provided by FarmHedge continue to support 
our relationship with farmers and create easier ways 
of working together”.

About John Garvey
John Garvey and his co-founder Bernardino Frola started FarmHedge in 2016. John has a family background in beef farming and 

has spent over 20-years in academia undertaking research into market systems. FarmHedge's first client was the major agribusiness RWA, 
headquartered in Vienna, Austria. They designed a software system that empowered RWA to more easily trade with Austrian cooperatives 
(selling farm inputs and buying crops). This B2B trading system is now connected to a mobile app that allows the cooperatives to streamline 
their order/offer management system to Austrian farmers. FarmHedge continues to seek unique projects that help agri-companies innovate 
and simplify their operations. Their work with United Feeds is the first of its kind in the animal feed business. 

About Clarence Calderwood 
Clarence Calderwood is Sales Manager with United Feeds. He is deeply knowledgeable about the feed business with more than 25 years 

experience in the industry. Since the beginning of the pandemic, Clarence has placed an emphasis on the role of new technologies in main-
taining the connection and sharing of important information with farmers. The collaboration with FarmHedge was a natural next step, 
which created a digital tool for their sales and nutritionist team to seamlessly connect both with farmers and their own customer services team.
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Agrimprove is Agrifirm’s functional feed 
ingredients brand. We develop new ideas in 
animal health and nutrition and grow these 
ideas into tangible improvements throughout 
the agri-food chain. In collaboration with the 
industry, we deploy the power of science to 
safeguard the responsible production of  
food protein for future generations.

agrifirm.com
agrimprove.com

https://www.agrifirm.com/
https://www.agrimprove.com/
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GLOBAL STATUS OF 
SHRIMP FEED ADDITIVES AND 
FUTURE PERSPECTIVES IN INDIA

“For an enormous populous country like India, where people focus on species 
and system diversification, added nutrient requirements are species-specific; 
hence nutrient requirement studies on new species of commercial importance 

and more study on micro-nutrients like vitamin and mineral can lead to 
successful species-specific feed formulation. Still, there is a huge gap existing 
in novel feed ingredients and processing technology advancement research.”

INTRODUCTION
Feed additives are generally substances added 

in feed in smaller quantities (0.1-2%) to improve 
the quality of the feed. The single nutrient will not 
be able to provide all the adequate nutrients to the 
shrimp. Hence the mixture of ingredients is used in 
shrimp feed formulation. Additives offer benefits 
to the quality of feed and improve the feed intake, 
stability, and better shrimp growth. The type of ad-
ditives and the dosage varies concerning the type of 
species for which the feed has been formulated be-
cause of the unique nutritional profile and feeding 
behaviour of aquatic animal.

GLOBAL SCENARIO
The most significant lion share towards aqua-

culture sector comes from the Asian region, which 
means fed aquaculture requires a tremendous 
amount of feed for culture; it's evident that addi-
tives also have the upper hand in the Asia-pacific 
region; followed by the north-American region, 
Europe etc. particularly East-Asia holds 32.1% of 
the global aquafeed market.

The additives market for shrimp holds a value 
of about USD 66.3 million during the year 2018, 
whereas there are specific estimates which state that 
by 2024, the market may reach around USD 103.52 
million. As per the Transparency Market Research 
report, the global aquafeed additives market may 
reach up to USD 2.2 billion by 2029.

Generally, the additives market is fragmented 
into different segments, including probiotics, an-
tioxidants, cholesterol and sterol component, or-

Atshaya Sundar
Research Scholar, M.F.Sc
ICAR-Central Institute of Fisheries Education, Mumbai
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ganic acids, preservatives, binders, colourants etc, 
whereas the amino acids market holds a massive 
share (34.1%) in terms of value of the market.

The reason behind the value of amino acids is 
since most of the research is focussed on replacing 
conventional sources with un-conventional ones, 
added these novel sources are lacking certain essen-
tial amino acids plus most of the amino acids are 
sensitive to heat destruction during processing and 
several other anti-nutritional factors which again 
lead to complex formation with proteins and make 
them unavailable to the animal to consume. So ex-
ogenous supplementation is advised in such cases, 
but these are expensive to use on a large scale.

Plant-based derivates have a significant share of 
about 95.4% of the market chain when concerned 
about the sources whereas the micro-organism con-
tributes the remaining portion.

International players include BioMar, Alltech, Car-
gill, Skretting, Aller Aqua, Coppens International etc.

INDIAN SCENARIO AT A GLANCE
In the case of India, it holds the second position 

in global aquaculture production next to China, 
whereas the annual shrimp production of India 
during the year 2020 was 650,000 metric tons (MT) 
(as per SAP information). In contrast, the ample 

amount is driven towards export, i.e. 590,275 MT, 
which is worth the value of USD 4.42 billion. As per 
the government report (MPEDA), the major export 
destination is the USA, followed by China. India is 
the major exporter of shrimp globally, primarily in 
frozen form. Andhra Pradesh is the hub for shrimp 
production with 70% of the country's share; hence 
most of the feed companies are located in that re-
gion, followed by West Bengal, Tamil Nadu, Pondi-
cherry, Gujarat etc. Without nutritious feed, there 
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is no aquaculture. The Indian aqua feed production 
is almost around 2.5 million MT with the Indian 
shrimp feed market is being the dominant one worth 
USD 1.05 billion in 2020 (Imarc report). There are 
at least 33 aqua feed companies in India as per the 
2020 report; hence, there is much potential to in-
crease the national aqua feed production.

We all know that fed aquaculture holds a massive 
share globally, with only 30.5% goes to unfed aqua-
culture. In contrast, in a country like India, which is 
called the land of barbs, 87% of freshwater produc-
tion is from India major carps, which include Catla, 
Rohu, Mrigal, where most of the farmers are marginal 

ones; hence, they rely primarily on farm-made feeds 
and unfed aquaculture systems whereas the fed aqua-
culture is majorly dominated by vannamei farming.

NATIONAL AQUA FEED PRODUCTION 
PROBLEMS AND OUTCOMES
For an enormously populous country like India, 

where people focus on species and system diversifi-
cation, added nutrient requirements are species-spe-
cific; hence nutrient requirement studies on new spe-
cies of commercial importance and more study on 
micro-nutrients like vitamin and mineral can lead 
to successful species-specific feed formulation. Still, 
there is a huge gap existing in novel feed ingredients 

Major shrimp feed additives and their usage

TYPE

ANTIOXIDANTS

PROBIOTICS

Vitamin-mineral premix

Organic acids

Bile acids (formed from 

cholesterol because 

crustaceans cannot 

synthesize these 

on their own)

DOSAGE

As per USFDA 

Ethoxyquin -150ppm

BHA and BHT-200ppm

10

As per the dosage prescribed by the 

manufacturers 

Cholesterol 0.2 -1 % (2 g in 1 ton of feed)

0.5%-P. monodon

Alternatively, add 0.2 % cholesterol 

+0.02 % bile acids to reduce price hikes 

and improve growth.

USES

To prevent lipid peroxidation 

of finished feed.

To prevent a decrease in 

energy value of fat or oil.

Improve digestion and 

gut health by removing 

pathogenic organisms 

through the mechanism of 

competitive exclusion

The nutritional and 

physiological role

Enhanced digestion

Acts against microbial 

spoilage of feeds

Better growth and immunity.

Improves the health of 

hepatopancreas.

Emulsification of lipids and 

lipid-soluble vitamins.

Precursor for ecdysone.
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About Atshaya Sundar
Atshaya Sundar is currently pursuing master’s degree in fish nutrition and feed technology at ICAR - Central Institute of Fisheries Edu-

cation, Mumbai. She has delivered several talks during prestigious national and international conferences and symposiums. Sundar believes 
that "Sharing knowledge is the most significant contribution to the scientific community". Hence, she published several popular articles and 
full-length articles in conference proceedings.

and processing technology advancement research. 
Farmers are reluctant to go for a feed containing 
fewer marine ingredients, especially fish meal; hence, 
farm feeding trails can be undertaken through effec-
tive institutional-industry collaborations to support 
sustainable farming. In human medical science, there 
are much research on post-biotics and para-probiot-
ics. The aqua feed additives manufacturers should fo-
cus on such areas to eliminate the number of viable 
cells problems faced during probiotic application.

FUTURE PERSPECTIVES
Nowadays, functional feed ingredients and addi-

tives are gaining more attention because of their 
health priorities to the animal.

The perfect example of this is the inclusion of 
nucleotides in the animal's diet because it offers 
disease resistance, a role in cellular replication and 
stress tolerance. It is true that with new challeng-
es approaching the aquaculture industry every day, 
there is always room for improvement.

Likewise, rigorous research in mycotoxin binders, 
post-biotics, para-probiotics etc., the future is go-
ing to be intriguing and more explorations can be 
done concerning the feed additives.

Some additives include synthetic carotenoids ex-
tracted from petroleum sources, which leads to residue 
problems; hence we can extend our expertise to extract 
carotenoids from other sources such as microalgae 
Haematococcus Pluvialis cells. Likewise, we can work 
more to extract beneficial compounds from natural 
sources to avoid sustainable issues in the longer run.

CONCLUSION
Again, the pandemic has accelerated the con-

sumption of seafood worldwide which confers hope 

to the aquaculture industry. Nutrition is the com-
plex meticulous branch of science where if all the 
Indian population research aquaculture nutrition, 
it will not be enough. Hence, it is evident that a 
fascinating future is waiting for the feed industry 
individuals to understand the animals cultured bet-
ter: subtle changes, a remarkable difference.
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Barley attracts attention as a highly nutritious 
grain product that is mainly used in animal 

nutrition and malting industry. According to the 
data of the International Grains Council (IGC), 
7.4 million tons of world barley production, which 
was 159 million tons in the 2020/21 season, was 
used in the food industry, 109 million tons in 
feed production, 30.7 million tons in industrial 
areas and 10.6 million tons in other areas. In oth-
er words, about 69 percent of the world's barley 
production was used as animal feed or feed ingre-
dients. The use of barley as a feed grain is increas-
ing, especially in locations that are not suitable for 
corn production. However, the production rate of 
barley and the resulting market price are the most 
important factors affecting the usage rate of this 
grain as feed. Feed producers or animal breeders 
may find it more appropriate to turn to alternative 
sources if barley prices exceed the prices of other 

grains. For example, the expectation that there will 
be a decrease of more than 10 million tons in pro-
duction in the 2021/22 season indicates that the 
use of feed will also decline.

CURRENT PRODUCTION DATA 
AND 2021/22 OUTLOOK 
Reports by international organizations providing 

information on the grain situation in the world indi-
cate that there will be a significant decrease in barley 

Feed Raw Materials:

BARLEY & 2021 EXPECTATIONS
According to August data of International Grains 
Council (IGC), world barley production, which was 139 
million tons in 2018/19 season, reached 156 million tons 
in 2019/20 season and 159 million tons in 2020/21 
season. However, there is a significant decrease 
in production expectations in the current season. 
According to IGC data, global barley production will 
decrease by approximately 10 million tons down to 148 
million tons in 2021/22 season. Because of this decline 
in production, it is estimated that the ending stocks 
will decrease by about 5 million tons.

By Bahadır Büyükkılıç



MARKET REPORT MARKET REPORT

FEED & ADDITIVE MAGAZINESeptember 2021 69

production in the current season. For example; ac-
cording to August 2021 data of International Grains 
Council (IGC), world barley production, which was 

139.6 million tons in 2018/19 
season, reached 156.9 million 
tons in 2019/20 season and 
159.1 million tons in 2020/21 
season. However, it is notewor-
thy that there has been a sig-
nificant decrease in barley pro-
duction in the current 2021/22 
season. The IGC data indicate 
that global barley production 
will decrease by approximately 
10 million tons to 148 million 
tons. Drought in many regions 
around the world is thought to 
have an important impact in 
this decline.

Likewise, the August report 
of the US Department of Agri-

culture's Foreign Agricultural Service (USDA) con-
firms the decline in barley production. Announcing 
a global barley production amount of 157.8 million 

m. tons

Opening Stocks

Production

Imports

Total Availability

Food

Feed

Industrial

Other

Total Consumption

Exports

Ending Stocks

2018/19

25.6

139.6

24.5

165.2

6.8

93.7

30.4

10.7

141.5

24.5

23.7

2019/20

23.7

156.9

27.1

180.6

7.1

104.2

30.0

11.6

152.8

27.1

27.7

29.1

148.4

32.2

177.5

7.3

103.7

30.9

10.5

152.3

32.2

25.1

27.7

159.1

34.5

186.8

7.4

109.0

30.7

10.6

157.7

34.5

29.1

Source: IGC - million tons

2021/22 
(f'cast)

2020/21 
(est.)

World Barley Outlook
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tons for the 2019/20 season and 
160.2 million tons for the 2020/21 
season, the USDA forecasts 149.4 
million tons for the current 
2021/22 season. Leaving aside the 
very minimal difference between 
the IGC and USDA reports, it is 
seen that the expectation of decline 
and the amount of decline overlap.

In world barley production, 
the European Union (EU) ranks 
first with 55.2 million tons in the 
2019/20 season. It is estimated 
that the EU produced 55.4 mil-
lion tons in the 2020/21 season. It 
is predicted that this amount will 
decrease to 54.4 million tons in 
2021/22 season.

Russia follows the EU with 19.9 
million tons in 2019/20 season. It 
is estimated that Russia, one of the 
world's major grain producers and 
exporters, produced 20.6 million 
tons of barley in the 2020/21 sea-
son. However, there is a decrease 
in production expectations for the 
2021/22 season. According to the 
USDA report, the country's bar-
ley production will decrease to 19 
million tons in the current season. 
This means a decrease about 1.6 
million tons.

Canada is the third largest bar-
ley producer in the world in the 
2019/20 season with 10.3 million 
tons. Competing with Australia for 
the third place, Canada is estimat-
ed to produce 10.7 million tons of 
barley in the 2020/21 season. A de-
crease of approximately 2 million 
tons (to 8.8 million tons) stands 
out in the production expectations 
for the 2021/22 season. 

Countries

EU

Russia

Australia

Ukraine

Canada

USA

Turkey

Argentina

Iran

Morocco

Others

World Total

2018/19

49.470

16.737

8.819

7.604

8.380

6.510

7.000

5.060

2.800

2.919

24.126

139.425

2019/20

55.271

19.939

10.127

9.528

10.383

8.048

7.900

3.800

3.600

1.161

28.061

157.818

2020/21

55.491

20.629

13.000

7.947

10.741

8.117

8.100

4.500

3.750

640

27.355

160.270

Aug

54.400

19.000

11.000

10.000

8.800

7.200

5.000

4.800

3.000

2.780

23.454

149.434

Source: USDA

2021/22

World Barley Production
Local Marketing Years, Thousand Metric Tons

Countries

EU

Russia

China

Saudi Arabia

Canada

Turkey

UK

Australia

Iran

Ukraine

Others

World Total

2018/19

45.600

12.200

6.200

7.025

6.508

7.500

5.666

5.000

6.200

4.200

33.943

140.781

2019/20

49.500

15.400

6.700

7.025

8.108

8.500

5.986

6.000

6.400

4.500

37.210

155.562

2020/21

49.550

14.600

11.000

7.425

7.250

8.990

7.272

6.000

6.000

4.000

37.501

160.755

Aug

48.800

14.300

10.700

7.525

6.400

6.200

6.045

5.900

5.300

4.200

37.248

153.275

Source: USDA

2021/22

World Barley Consumption
Local Marketing Years, Thousand Metric Tons
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In the 2020/21 season ranking, Canada is fol-
lowed by Australia with 10.1 million tons, Ukraine 
with 9.5 million tons, the USA with 8 million tons, 
Turkey with 7.9 million tons, Argentina with 3.8 
million tons, and Iran with 3.6 million tons. In the 
forecasts for the 2021/22 season, the expectation 
of a decrease in production in all countries except 
Ukraine stands out. Unlike many other competi-
tors in the world, Ukraine is expected to increase 
its production by approximately 2 million tons in 
the current season.

RATIO OF PRODUCTION 
TO CONSUMPTION
According to the IGC data, world barley con-

sumption, which was 141.5 million tons in 2018/19 
season, was approximately 2 million tons higher 
than 139.6 million tons of production. This caused 
a slight decrease in stocks in the 2018/19 season. 

Global barley consumption reached 152.8 million 
tons first and then reached 157.7 million tons in 
the following seasons (2019/20 & 2020/21). How-
ever, in these two seasons, thanks to the significant 
increase in production, consumption remained be-
low the amount of re-production. 

Forecasts for the 2021/22 season point to a de-
crease in both production and consumption. How-
ever, the expectation of a decrease in production 
(10.7 million tons) is much higher than the expec-
tation of a decrease in consumption (5.4 million 
tons). This means that approximately 5 million tons 
of stocks will be used in the current season. The 
USDA data also supports the IGC data with 1-2 
million tons differences.

When we look at barley consumption in the world 
on a national basis, it is seen that countries such 
as the EU, Russia, Canada, Turkey, Australia, Iran, 
and Ukraine are among the top 10 countries in 
consumption as well as in production. Apart from 
these countries; China, Saudi Arabia, and the Unit-
ed Kingdom are among the countries that have a 
remarkable share in consumption.

According to the USDA estimations, in the 2020/21 
season, the EU consumed 49.5 million tons, Russia 
14.6 million tons, China 11 million tons, Saudi Ara-
bia 7.4 million tons, Canada 7.2 million tons and 
Turkey 8.9 million tons of barley. It is estimated that 
almost all of these countries will consume similar 
rates (with some decline) in the 2021/22 season.

Countries

EU

Australia

Ukraine

Russia

Argentina

Canada

UK

Kazakhstan

Uruguay

USA

Others

World Total

2018/19

5.809

3.666

4.407

4.320

3.001

2.269

1.538

1.762

62

101

246

27.181

2019/20

7.579

3.231

4.990

5.141

2.598

2.520

1.397

1.292

41

155

444

29.388

2020/21

7.300

6.700

4.300

5.400

2.900

3.800

1.300

1.050

250

275

662

33.937

Aug

7.000

6.400

5.800

5.000

3.500

2.700

1.100

800

225

175

372

33.072

Source: USDA

2021/22

World Barley Exports
Local Marketing Years, Thousand Metric Tons
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HIGHLIGHTS IN WORLD BARLEY TRADE
According to the IGC data, world barley trade, 

which was 24.5 million tons in 2018/19 season, 
reached 27.1 million tons in 2019/20 season. The 
IGC estimates that the trade reached 34.5 mil-
lion tons in the 2020/21 season. In the forecast of 
2021/22, it is predicted that the amount of barley 
subject to world trade will decrease to 32.2 million 
tons with a decrease of 2.3 million tons.

The USDA's August 2021 report, on the other 
hand, supports the IGC data with minor differenc-
es at the point of trade. According to the USDA 
data, world barley trade, which was around 27.1 
million tons in 2018/19 season, amounted to 29.3 
million tons in 2019/20 season and 33.9 million 
tons in 2020/21 season. The USDA predicts that 
the amount of barley that will be subject to world 
trade will be around 33 million tons in the forecast 
for 2021/22. 

The ranking of prominent countries in interna-
tional barley trade has not changed much in the 
last few seasons. The EU, Australia, Ukraine, Rus-
sia, Argentina and Canada take the lead in exports. 
The EU, which is estimated to have exported 7 

million tons in the 2020/21 sea-
son, is expected to export around 
7 million tons again in the cur-
rent season. In the same period, 
it is predicted that Australia will 
export 6.4 million tons, Ukraine 
5.8 million tons, Russia 5 mil-
lion tons, Argentina 3.5 million 
tons and Canada 2.7 million 
tons of barley.

On the imports side, China, 
Saudi Arabia, Iran, the EU, Ja-
pan, Thailand, Turkey, Jordan, 
Algeria and Brazil are among the 
top 10. The estimated imports of 
these countries in the 2021/22 
season are as follows: China 9.6 
million tons, Saudi Arabia 7.5 
million tons, Iran 2 million tons, 

EU 1.3 million tons, Japan 1.2 million tons, Thai-
land 1.1 million tons, Turkey 1 million tons, Jordan 
800 thousand tons, Algeria 700 thousand tons, and 
Brazil 700 thousand tons.

THE COURSE OF BARLEY PRICES 
IN THE WORLD
The decline in barley production in the world and 

strong expectations that this decline will continue 
are putting upward pressure on barley prices. The 
only factor balancing the prices is the global reces-
sion in the demand for barley. Due to the decrease 
in barley production and already high feed prices, 
it is estimated that the use of barley as feed will 
decrease in the 2021/22 season. In the coming days, 
feed producers will need to turn to lower-priced 
grain raw materials.

 
References:
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Countries

China

Saudi Arabia

Iran

EU

Japan

Thailand

Turkey

Jordan

Algeria

Brazil

Others

World Total

2018/19

5.181

5.700

3.200

1.762

1.158

206

375

928

467

608

7.596

27.181

2019/20

5.969

7.300

2.300

1.089

1.253

685

1.007

564

503

647

8.071

29.388

2020/21

10.300

7.500

2.500

1.300

1.150

1.150

650

700

800

700

7.187

33.937

Aug

9.600

7.500

2.000

1.300

1.250

1.100

1.000

800

700

700

7.122

33.072

Source: USDA

2021/22

World Barley Imports
Local Marketing Years, Thousand Metric Tons
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