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Dear readers,
The gut is called the second brain of the human body. 

Because gut health has a critical role in performing all 
vital activities. It significantly affects the immunity 
level of individuals, their general health status, and 
even their social lives. The stress, sadness and troubles 
experienced are reflected in the intestinal system. For 
this reason, foods that are good for the intestine are 
recommended when coping with distress and stress. In 
short, if the intestinal system collapses, the whole sys-
tem collapses too… Just like the brain.

Of course, this is true for animals as well as humans. 
Gut health is vitally important for all living things, 
including our farm animals. The general health and 
immunity of the animal are significantly affected by 
guts. In addition, it should not be ignored that there 
is a strong link between performance and quality in 
animal production and gut health.

As in humans, the most effective way to maintain 
gut health in animals is primarily nutrition. Feeding or 
correct nutrition in livestock is a multifaceted concept 
which varies according to the type of animal, age and 

environmental conditions. But one of the main criteria 
is the digestibility and absorption of nutrients.

In this month's issue of Feed & Additive Maga-
zine, we tried to cover this vital issue on poultry ba-
sis. Poultry is the segment of livestock where intes-
tinal problems are most common and most affected.

In the past, antibiotics were widely used as growth 
promoters, especially in the poultry sector. This 
gave manufacturers an advantage in terms of per-
formance. However, due to increasing antibiotic 
resistance, the use of AGPs is banned or restricted 
in many regions, especially in Europe. Meanwhile, 
worldwide demand for poultry products continues 
to increase rapidly. Therefore, poultry farmers

need to focus on more things to produce without 
AGP, to respond to increasing demand, and to in-
crease the profitability and efficiency of their busi-
nesses. Gut health is one of them and coming first.

We hope this issue will make a good contribution to 
poultry farmers in terms of gut health, AGP-free pro-
duction, high performance and profitability in poultry.

Enjoy your reading…
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Officially opened in Guayaquil, Ecuador, Skret-
ting Aquaculture lnnovation (AI) Guayas Re-

search Station is the latest investment made by the 
world’s leading aquaculture feed company aimed at 
fast-tracking the shrimp farming industry’s introduc-
tion of more sustainable and innovative feeds.

The new EUR 6.1 million facility – a world-class 
R&D station that is fully dedicated to shrimp farm-
ing – establishes the ideal platform for Skretting to 

further expand its knowledge of shrimp nutrition 
and health, and to apply this intelligence on-the-
ground in one of the global seafood economy’s most 
important shrimp producing regions.

Incorporating the latest technologies, the station 
comprises fully-equipped laboratories and state-of-
the-art experimental units that will perform critical 
trials on whiteleg shrimp (Litopenaeus vannamei). 
Additionally, it houses a battery of tanks that will 

Skretting Aquaculture lnnovation Guayas Research 
Station opens in Ecuador
Skretting announced it has opened the Guayas Research Station, the company's 
latest investment in the shrimp farming industry in Guayaquil, Ecuador.

Unibio, one of the leading 
sustainable protein com-

panies, has announced that its 
strategic licensing partner, the 
Doha-based industrial biotech in-
vestor Gulf Biotech, has reached 
the final stage before the con-
struction of the first single-cell 
protein (SCP) plant in Qatar by 
entering the Front-end Engineer-
ing Design Stage (FEED). 

Qatar is a country that is rich in 
natural gas resources but has lit-
tle or no farmland or the ability 
to produce protein for its popu-
lation or the surrounding region. 
By using Unibio's technology to 
produce protein locally, it helps to 
utilize their abundant resources, 
to directly enhance food security.

The plant will use Unibio’s 
U-Loop® technology, where 
methane is converted through 
continuous fermentation to pro-
duce Uniprotein®. The Unipro-

tein® produced in the plant will 
be used as a protein supplement 
in feed for fish and animals to 
supplement the deficit due to 
shortages of fish meal or soy.  
The production of Uniprotein® 
is highly resource-efficient and 
sustainable compared with the 
production of traditional pro-
tein. Relative to soy production, 
Uniprotein® uses no arable land 
and significantly less water. Ini-
tial production is estimated to be 
9,000 tonnes of protein per year.

According to Unibio's state-
ment, Gulf Biotech, represented 
by His Excellency Hitmi Al-Hit-
mi, has shown its commitment to 
using innovative technology and 
Qatar’s natural resources to tack-
le the highly pressing challenge of 
producing sustainable food for the 
world’s rapidly growing popula-
tion. Gulf Biotech has completed 
their feasibility study on the viabil-

ity of the plant. The FEED for the 
development of the plant is due to 
be completed by early 2023.

“We are absolutely delighted 
with the progress made together 
with Gulf Biotech in reaching the 
FEED stage at what will be Qa-
tar’s first single cell protein plant. 
We need innovators and vision-
aries if we are to provide food 
security for the world’s growing 
population in a sustainable way, 
especially at a time when the 
global cost of food continues to 
rise. Qatar’s abundance of meth-
ane makes it an ideal region to 
use our technology," said David 
Henstrom, CEO of Unibio.

Unibio and Gulf Biotech to deliver Qatar's first 
Uniprotein® plant
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Calysseo, a joint venture between worldwide animal nutrition leader Adisseo 
and protein innovator Calysta, has switched on its first industrial-scale 
alternative protein facility to produce FeedKind® in China.

The world’s first industri-
al-scale facility to produce 

FeedKind®, a protein ingredient 
that needs no animal or plant 
matter to produce, has switched 
on. Calysseo, a joint venture be-
tween Adisseo and Calysta, will 
initially produce 20,000 tonnes of 
protein per year from the facility 
in Chongqing, China. With start-
up operations complete, the fer-
menter will become world’s largest 
single protein production facility.

First deliveries, of FeedKind 
Aqua®, will be made to customers 
soon, making it the first alterna-
tive fermented protein to address 
the sector at scale.

“Food security has increasingly 
come under the spotlight in recent 
months, but we are now enter-

ing a new era of sustainable food 
production. Calysseo brings to 
the market a new way of making 
high-quality protein – and does 
so using a naturally-occurring 
microbe that makes the resulting 
protein non-GMO, something 
that is increasingly demanded 
through the supply chain," said 
Jean-Marc Dublanc, CEO of 
Adisseo. “We have a long-running 
commitment to improving the se-
curity and sustainability of the 
feed ingredient market and Calys-
seo fulfils a significant part of that 
pledge. We will provide Chinese 
customers with a reliable, domes-
tically available supply of protein 
that meets their specific needs; 
produced in China for China. We 
are looking forward to working 

with our customers as they be-
gin to integrate this product into 
their supply chains.”

The Chongqing facility will pro-
duce FeedKind Aqua® for use in 
fish farming, allowing farmers to 
replace fishmeal and soy with a 
high-quality ingredient that needs 
no arable land and no plant matter. 
Initially, production will be avail-
able for use in China, the world’s 
largest aquaculture market.

World’s first industrial-scale alternative protein 
facility switches on

allow multiple studies to be conducted in conditions 
that mimic commercial production environments.

Skretting AI Guayas Research Station will study all 
stages of shrimp production – from larvae through to 
harvest size animals. Simulations and evaluations will 
include health and welfare parameters, as well as growth 
and feed efficiency. Another key focus area is the di-
gestibility of new and existing feed ingredients and bal-
anced diets. For this purpose, sophisticated biotechnol-
ogies will be implemented and further developed.

The new station’s team will have the on-hand 
support of Skretting’s global network of scientific 
experts and its overarching global research units. 
Together, they will help Skretting Al Guayas Re-

search Station better understand how shrimp can be 
helped to grow faster and larger and be more resil-
ient to disease and environmental challenges so that 
innovations can be developed that turn these crucial 
findings into practical industry solutions.
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Aquarech wins 2022 Nutreco Feed & Food Tech 
Challenge

Nutreco and SHV promote sustainable aquaculture 
in Africa

Nutreco has announced 
that Aquarech is the win-

ner of the 2022 Nutreco Feed & 
Food Tech Challenge (NFFTC). 
Aquarech won first place for its 
work to build Kenya's first fish 
farming supply chain platform. 
Aquarech will receive a validation 
trial supported by Nutreco experts 
to further develop its technology. 

Jury member Alex Obach said, 
“Congratulations to Aquarech 
for winning the 2022 NFFTC! 
Through their Aquarech platform, 
fish farmers in Kenya and Africa 
can buy top-quality feed, sell fish, 
and learn about best fish farming 
practices to improve their incomes 
and in general to improve the en-
tire supply chain of high quality 
fish to feed to local population. 

We look forward to supporting 
Aquarech in further developing 
their innovative concept.”

This year’s NFFTC received 
over 100 submissions from 48 
countries. These were narrowed 
down to 15 finalists, who received 
support from Nutreco mentors to 
develop a pitch deck and busi-
ness case that they defended at a 
virtual pitching event in June. A 
jury of industry experts selected 
five top candidates from these fi-
nalists. The top five attended an 
in-person finale this week in the 
Netherlands to pitch their ideas 
one last time and network with 
other start-ups, investors, and 
Nutreco experts in a program 
that included speakers and inter-
active discussions.

“This year’s entries showed a 
great deal of promise in helping 
our industry solve the challenges 
we face as we work to produce 
more protein more sustainably 
and achieve our purpose of Feed-
ing the Future. We’d like to thank 
everyone who participated in this 
year’s Challenge!” said Nutreco’s 
Director of Venturing & Business 
Development Joost Matthijssen.

Nutreco and its parent company SHV have 
partnered with FoodTechAfrica and African 

Parks on an initiative to promote sustainable aqua-
culture in Africa. In addition to financial invest-
ments, Nutreco and SHV will contribute their deep 
knowledge and experience in creating sustainable 
ways to feed the future, while also driving forward 
conservation-led economies. The first project under 
the initiative, the Gishanda Fish Farm in Rwanda, 
opened and will help meet Rwanda’s growing de-
mand for protein.

 “We are proud to announce the partnership with 
SHV, FoodTechAfrica and African Parks. It is esti-

mated that more than half of the projected glob-
al population growth in coming decades will take 
place in Africa. Our purpose of Feeding the Future 
is focused on helping produce more sustainable pro-
tein to feed the growing population here and across 
the globe. As food insecurity is a global issue, we be-
lieve in the great potential of addressing it through 
partnerships such as this one. We’re grateful to SHV 
for supporting this project and believe that being 
part of the SHV group greatly enhances our ability 
to make a difference in pursuit of Nutreco’s pur-
pose,” said Nutreco CEO Fulco van Lede.

The Gishanda Fish Farm is the first project under-
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way as part of the initiative to provide sustainable 
aquaculture in Africa. The fishery officially opened 
on Tuesday October 18 outside African Parks-man-
aged Akagera National Park in Rwanda and will 
continue to be developed over the coming years. 
The project is using innovative solutions to accel-
erate aquaculture development in Rwanda, provide 
employment opportunities to surrounding commu-
nities and deliver more sustainable protein.

The Gishanda project is focused on the construc-
tion of a Recirculating Aquaculture System (RAS) 
tilapia nucleus demo farm. Skretting will share 
knowledge on sustainable agriculture with local 
farmers. The farm will produce up to 30 tonnes of 
tilapia annually, of which at least 10% will be sup-
plied locally at affordable prices. It will also produce 
up to 1.5 million tilapia fingerlings on an annual 
basis, of which 110,000 will be retained for farm 
production, one million sold commercially to bol-
ster the Rwandan aquaculture sector and 300,000-
400,000 used to sustainably restock the Akagera Na-
tional Park lakes. In addition, Gishanda will serve 

as a model of circular agriculture with the farm ef-
fluent fertilizing an on-site organic vegetable farm.

The sustainable aquaculture initiative started 
as a cooperative effort between FoodTechAfrica, 
a public-private partnership headed by Larive In-
ternational focused on improving food security in 
East Africa, of which Nutreco’s Skretting aquacul-
ture business line is a partner, and African Parks, 
a leading conservation organisation that manages a 
diverse portfolio of 22 protected areas. It will focus 
on helping solve challenges within the aquaculture 
supply chain in Africa by promoting protein pro-
duction in lakes outside of the parks.
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Scoular, a multi-gen-
erational agribusiness 

serving farmers since 1892, 
has reached an agreement 
to acquire Walker Prod-
ucts’ grain handling fa-
cility in Lincoln, Kansas. 
Scoular and Walker expect 
the acquisition to close in the coming weeks.

The facility offers 1 million bushels of storage for 
wheat, milo, soybeans and corn, with access to rail. 
The Walker family has owned the central Kansas 
country elevator since 1954. 

“Craig Walker and his wife Donna are great allies to 
area farmers, as well as the Lincoln community,” said 

Scoular Regional Man-
ager Brian Ring. “Scou-
lar’s goal is to uphold the 
high standard of integri-
ty and compassion set by 
the Walker family in this 
community.” 

Scoular, headquartered 
in Omaha, Nebraska, operates a Midwestern grain 
handling network that includes more than 50 facili-
ties in Missouri, Iowa, Kansas, Colorado and Nebras-
ka. The Lincoln operation will become part of Scou-
lar’s Solomon Valley group, which includes facilities 
within a 50-mile radius in Salina, Minneapolis, Ada 
and Downs, Kansas.

Scoular to acquire Walker Products’ facility in Kansas

Cargill strengthens presence in Ecuadorian shrimp 
feed market
After partnering with Naturisa S.A. in 2015 to bring world-class nutritional 
formulation expertise to Ecuador, Cargill is now partnering with Skyvest EC 
Holdings S.A. to meet the growing demand for premium feed for shrimp farming.

Cargill, together with its 
partner Naturisa S.A., has 

reached an agreement to partner 
with Skyvest EC Holding S.A. to 
create a new joint venture that 
will serve Ecuadorian shrimp 
farmers’ increasing demand for 
high-quality shrimp feed.

Cargill first brought its world-
class nutrition formulation ex-
pertise to Ecuador in 2015 when 
it partnered with shrimp-farm-
ing company Naturisa to build 
and operate a shrimp-feed man-
ufacturing facility under the 
name Aquacargill del Ecuador. 
“Since that time, the Ecuador-
ian shrimp farming industry has 
continued to grow, and there is 

a need to meet the increased de-
mand for high-quality feed,” said 
Helene Ziv-Douki, president of 
Cargill’s aqua nutrition business.

Through this new joint venture 
with Skyvest, Cargill will expand 
its shrimp-feed production capa-
bilities to own and operate the 

shrimp-feed production facility 
currently owned by Skyvest subsid-
iary Empagran—located in Guaya-
quil, Ecuador. The feed plant that 
will be operated by Cargill was 
built in 2018, has a production ca-
pacity of 156,000 metric tons and 
employs more than 200 people.

Skyvest’s shrimp-feed production facility in Guayaquil, Ecuador | 
Photos courtesy of Empagran
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New paper: Live yeast improves pigs’ resistance to 
heat stress
According to a paper published in the British Journal of Nutrition, the live yeast 
Saccharomyces cerevisiae boulardii CNCM I-1079 improves pigs’ resistance to 
heat stress through improved feeding behavior and metabolism.

A recently published paper in 
the British Journal of Nu-

trition gives further insight into 
the benefits of the live yeast Sac-
charomyces cerevisiae boulardii 
CNCM I-1079 (LEVUCELL SB) 
on pig performance during heat 
stress. The study was conducted 
in partnership with the INRAE 
team of Etienne Labussière, David 
Renaudeau, and doctoral student 
Aira Maye Serviento. The paper 
detailed their trial with fattening 
pigs in simulated heat stress.

“Aira Maye Serviento collabo-
rated with us for the past three 

years conducting her Ph.D., and 
I’d like to congratulate her for her 
hard work and thesis. Her work 
brings a significant contribution 
to our understanding of the effect 
of heat stress on pigs and deep-
er insights on the mechanisms of 
the probiotic yeast to mitigate it,” 
comments Mathieu Castex, R&D 
Director for Lallemand Animal 
Nutrition.

"The benefit of LEVUCELL 
SB to the ability of growing pigs 
to cope with heat stress has al-
ready been documented, and 
more recent studies indicated a 

positive effect at the microbiota 
level. The present study aimed 
at investigating whether the live 
yeast had an effect on feeding 
behavior and energy metabo-
lism," Lallemand Animal Nutri-
tion said in a statement.

Si-Ware partners with AB Vista to offer NeoSpectra 
platform to animal feed industry

NeoSpectra by Si-Ware, the 
creator of NeoSpectra ma-

terial analysis solutions FT-NIR 
spectrometers, announced a part-
nership with AB Vista, a global 
leader in feed additive products 
and technical services to animal 
feed and farming sectors, to offer 
their customers a complete por-
table NIR solution based on the 
NeoSpectra platform. 

The complete solution will in-
clude industry-leading NeoSpec-
tra Scanners, world-class mobile 
apps, secure cloud portal for data 
reporting and evaluation, and AB 
Vista INGOT calibrations for 

feed ingredients, compound feeds 
and forages.

The NeoSpectra platform has 
created the first and largest Lab-
Store in the market, offering thou-
sands of calibration models to us-
ers from trusted partners around 
the globe such as labs, researchers, 
and universities. In April 2022, 
Aunir, the NIR calibration divi-
sion of AB Vista and the world’s 
largest independent calibration 
provider, partnered with NeoSpec-
tra to offer INGOT calibrations as 
one of the trusted partners on the 
NeoSpectra LabStore.

The AB Vista INGOT calibra-

tions through the NeoSpectra 
platform will soon be available to 
AB Vista customers in the USA 
and Canada direct from their 
local AB Vista technical service 
representative.
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Layn Natural Ingredients, one 
of the world’s largest verti-

cally-integrated manufacturers and 
innovators of natural, functional 
botanical extract ingredients and 
solutions has launched TruGro® 
MYC, a potent, polyphenol-rich 
botanical extract solution for use as 
an animal feed additive to reduce 
the negative effects of mycotoxins 
on production animals.

According to the company 
statement; mycotoxins in animal 
feed have been shown to increase 
oxidative stress in production an-
imals, which can have numerous 

detrimental effects in produc-
tion. TruGro MYC contains po-
tent polyphenols – proanthocy-
anidins and catechins – which are 
powerful metabolic antioxidants 
that have been shown to reduce 
the negative pathenogenic effects 

mycotoxins have on production 
animals. The reduction of ox-
idative stress can decrease the 
inflammatory response, increase 
enzyme synthesis, contribute to 
homeostasis maintenance and 
support immune health.

Layn Natural Ingredients launches natural feed additive 
TruGro® MYC
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Aromabiotic® Poultry
AstaReal has announced a new strategic part-

nership with IQI Petfood Ingredients to 
bring its innovative, science-based, health ingredi-
ent to the pet food market in Europe. 

The partnership combines the strengths of both 
companies to form a greater whole. AstaReal will 
provide its well-researched, natural algae-derived 
ingredient, while IQI Petfood will act as a growth 
engine for Europe, connecting AstaReal with local 
and regional players in the pet food industry look-
ing for high-quality, pure solutions.

AstaReal partners with IQI for European pet food 
market

IQI Sales Director Europe Roeland Vreeswijk, 
AstaReal Key Accountmanager Astrid van der Staaij 

& IQI Innovation Manager Geert van der Velden.

AstaReal, natural astaxanthin producer, has announced that it has partnered 
IQI Pet Food to bring its ingredients to the pet food market in Europe.

Layn Natural Ingredients announced that it has launched TruGro® MYC, 
natural animal feed additive designed to help reduce the pathogenic effects of 
mycotoxins.

https://www.agrimprove.com/product/aromabiotic-poultry/?utm_source=feed_additives&utm_medium=ext_banner&utm_campaign=aromabiotic-poultry&utm_term=poultry&utm_content=concept-page
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Researchers at Central Queensland University 
(CQU) will soon commence an experiment to 

test the ability of Australian climate technology com-
pany Rumin8’s additive to reduce methane emissions 
from cattle when delivered in their drinking water.

The experiment is testing a range of methane-reduc-
ing compounds to determine if they can be safely and 
effectively delivered to cattle via automated water med-
ication systems to decrease enteric methane emissions.

Laboratory trials of Rumin8’s additive – which 
reproduces nature’s ingredients to develop climate 
friendly feed supplements that reduce methane 
emissions from livestock – indicate it is effective 
when applied in either a powder, oil or liquid form.

The experiment is part of a project fund-
ed by Meat and Livestock Australia and Advance 
Queensland and is being implemented by CQU and 

DIT AgTech.
“The CQU trial will be our first animal trial using 

a water-based application and our lab results give 
us confidence that it will perform in the field,” said 
Rumin8 Managing Director David Messina.

“Most of the current methane reducing additives 
use feed-based delivery to livestock. Successful deliv-
ery of the methane reducing additive through a water 
trough, if successful, could provide an opportunity 
for rangeland and pasture-based beef production sys-
tems to reduce their methane emissions, opening up 
a significant new market for Rumin8,” he added. 

“At any one time there are about 24 million cat-
tle in Australia eating grass and it’s important that 
we provide a methane solution to those farmers 
who are breeding and finishing rangeland and pas-
tured-fed cattle.”

New cattle trial to test water-based delivery of 
Rumin8’s methane reducing additive

Supplant D

Creating chain value

• Supports food safety

• Improves protein efficiency

• Better livability & animal welfare

• Enhances processing yields

agrimprove.com

Aromabiotic® Poultry

https://www.agrimprove.com/product/aromabiotic-poultry/?utm_source=feed_additives&utm_medium=ext_banner&utm_campaign=aromabiotic-poultry&utm_term=poultry&utm_content=concept-page
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United Petfood acquires Gold Line Feeds
International pet food producer United Petfood announced the acquisition of 
Gold Line Feeds, United Kingdom based animal feed manufacturer.

United Petfood, announced 
the takeover of Gold Line 

Feeds in the UK. The acquisition 
strengthens the position of Unit-
ed Petfood as full-service pet food 
producer.

United Petfood Group will 
take over the brands and cus-
tomer base of the factory. They 
will house production and distri-
bution at their current sites and 
move administrative functions to 
United Petfood UK.

Gold Line Feeds is an inde-
pendent animal feed manufac-
turer with 80 years of experience 
situated in Northamptonshire, 
UK. The British factory supplies 
about 20.000 tonnes of dry pet 
food each year.

This takeover strengthens Unit-
ed Petfood’s position within the 
pet food manufacturing market 
and in particular within the UK. 
United Petfood Group operates 
out of 20 pet food facilities sit-

uated in 8 different European 
countries. The takeover is in line 
with the strategy of United Pet-
food to reinforce and grow the 
business.

Zinpro® launches breakthrough innovation in dairy 
nutrition
Zinpro Corporation, the world’s leading innovator and manufacturer of high-
performance organic trace minerals and animal nutrition solutions, has 
launched its newest breakthrough, Zinpro® IsoFerm®. 

Zinpro Corporation has an-
nounced that it launched 

Zinpro® IsoFerm®, a break-
through innovation and essential 
nutrient which increases feed ef-
ficiency, improves sustainability 
and drives profitability in dairy 
cattle nutrition.

“Partnership is key to driving 
dairy profitability and sustain-
ability,” says Rob Sheffer, Zinpro 
president and CEO. “Zinpro® 
IsoFerm® is a breakthrough. We 
are empowering dairy nutrition-
ists to elevate how they formu-
late diets, unlocking new levels 
of feed efficiency and operational 
sustainability. Dairy farms face 
volatile market pressures and feed 

costs. It’s critical that we come to-
gether to improve dairy cow per-
formance and the bottom line.”

A one-of-a-kind breakthrough 
innovation in dairy ration formu-
lation, Zinpro® IsoFerm® is an es-
sential nutrient that fuels rumen 
function by directly feeding the 
fiber-digesting microbes. By en-
hancing fiber digestibility, cows 
can thrive with fewer inputs, 
improving milk production and 
operational efficiency often with 
less dry matter intake.

“At Zinpro, we are constantly 
working to provide new and bet-
ter solutions to transform animal 
productivity and strengthen our 
partnerships,” said Sheffer. “We 

are excited to help dairy nutri-
tionists and producers achieve 
peak operational efficiency and 
performance. Together we’ll em-
brace the next frontier of dairy 
nutrition.”

The company explained that 
Zinpro® IsoFerm® is currently 
available throughout the U.S. 
and will be expanding to select 
countries in 2023.
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Bioiberica strengthens its presence in Japan animal 
nutrition market

Bioiberica, a global Life 
Science company com-

mitted to improving the health 
and well-being of people, ani-
mals and plants, has partnered 
with Aska Animal Health Co. 
and Shintoa Corporation to dis-
tribute its Nucleoforce™ ranges, 
and eventually its Palbio™ port-
folio, in Japan. As leading local 
suppliers of feed ingredients for 
animal nutrition, both compa-
nies will support Bioiberica in 
reaching and engaging new cus-
tomers across Japan to deliver 
cutting-edge developments in 
the animal health space.

The deal with the two local part-
ners enables Bioiberica to compete 
in a complex and demanding mar-
ket, while also extending its pres-

ence in the Asia Pacific region. Aska 
Animal Health Co. – Bioiberica’s 
official distributor in Japan – will 
initially import the company’s Nu-
cleoforce Aqua™ and Nucleoforce 
Livestock™ ingredients, which of-
fer a balanced concentrate of free 
nucleotides and active precursors 
obtained from yeast. As part of the 
agreement, Aska will help to man-

age important regulatory proce-
dures and local R&D trials. Mean-
while, the Shintoa Corporation will 
oversee the promotion and sale of 
the ingredients. Longer-term, the 
trio has plans to bring Bioiberica’s 
hydrolysed protein range, Palbio™, 
to the Japanese market too – it is 
currently pending registration be-
fore distribution begins.

BrightPet acquires Bravo Pet Foods

BrightPet Nutrition 
Group, a leading mar-

keter and manufacturer of pre-
mium and super-premium pet 
foods, treats and care products, 
has announced that it has com-
pleted the strategic acquisition 
of Bravo Pet Foods, a pioneer in frozen raw and 
freeze-dried pet diets. 

The transaction by BrightPet, a portfolio company 
of A&M Capital Partners (AMCP), a middle-market 
private equity investment fund, is the second in two 
years, reflecting the company’s commitment to a M&A 
strategy that bolsters its branded portfolio while ex-
tending capabilities in high growth market segments.

“The Bravo brand is widely known and has been 
respected for more than 20 years. We believe Bravo’s 
commitment to innovation, premium ingredients 

and the highest standard of 
manufacturing aligns well with 
BrightPet,” said Dave Kowal, 
CEO of BrightPet. “This ac-
quisition supports our vision 
to be the most valued pet plat-
form in the industry.  By ex-

panding our branded portfolio and strengthening 
our production capabilities, we expect to continue 
the growth trajectory BrightPet has established over 
the past few years.” 

Melinda Miller, former CEO of Bravo, will join 
BrightPet as the Vice President of Bravo Brands. Me-
linda is a leading expert in nutrition, formulation 
and innovation, and she will help lead the integration 
of capabilities through the BrightPet portfolio.

“We could not be more excited for Bravo to join 
the BrightPet family of brands,” said Miller.
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According to a new report by Rabobank, the value of the global seafood trade 
grew by $13 billion, reaching a new peak of more than $164 billion in 2021.

The value of the global sea-
food trade reached new 

heights in 2021. A new Rabobank 
report expects this strong rebound 
to endure through 2022, as the 
world continues to emerge from 
the Covid-19 pandemic. Major 
markets like the US and Europe 
have fully recovered, while China 
is gradually returning to pre-pan-
demic import levels. Premium 
aquaculture has been the decade's 
winner – in particular, farmed 
salmon and shrimp.

Fish is one of the world's most 
traded food commodities, with 
demand expected to increase an-
other 15% in the next decade. 
The most traded animal protein, 

seafood has a trade value 3.6 
times the size of beef, five times 
that of pork, and eight times the 
size of the global poultry trade. 
In 2021, the value of the global 
seafood trade grew by $13 bil-
lion, reaching a new peak of more 
than $164 billion.

The US is the fastest-growing 
market for seafood imports, with 
demand driven by health- and 
sustainability-conscious consum-
ers, particularly among millenni-
als and baby boomers. China is 
one of the most important seafood 
markets, with a growing middle 
class interested in premium prod-
ucts. Wild catch and aquaculture 
production do not satisfy local de-

mand, leaving China increasing-
ly reliant on imports, especially 
for premium species like shrimp, 
crab, and salmon. 

Farmed salmon was one of the 
winning proteins of the decade, 
supported by growing demand 
for healthy and convenient pro-
tein, especially in Europe and the 
US. Shrimp is the most traded 
seafood species, with short pro-
duction cycles that allow export-
ers to respond quickly to demand 
changes. According to Rabobank, 
the shrimp trade is at an inflec-
tion point. Demand and prices 
have come down while costs (feed, 
freight, energy) are still high, im-
pacting farmer profitability.

RaboResearch: Global seafood trade sees record 
growth, with premium aquaculture in the lead

Zoetis Inc. announced it has completed the 
acquisition of Jurox, a privately held animal 

health company that develops, manufactures and 
markets a wide range of veterinary medicines for 
treating livestock and companion animals. Jurox’s 
operations are based in Australia, with additional re-
gional offices in New Zealand, the U.S., Canada and 
the UK. Financial terms of the transaction, which 
was announced in August 2021, were not disclosed.

The acquisition of Jurox brings Zoetis a range 
of important products primed for greater global 
expansion; a valuable animal health portfolio, in-
cluding Alfaxan®, a leading anaesthetic product for 
companion animals; and high-quality local R&D 
and manufacturing operations in Australia, Zoetis’ 
fourth largest market based on revenue in 2021.

Jurox develops and manufactures more than 150 

products in areas such as parasiticides, anti-infectives, 
anaesthesia, cardiology and reproduction for animals.

“We are grateful to the O’Brien family for entrust-
ing the future of this family-owned business to Zoe-
tis,” said Zoetis CEO Kristin Peck. “Jurox’s portfolio 
plays to the strengths of our core business and will be 
a complementary fit with the solutions we deliver to 
veterinary professionals, livestock producers and pet 
owners around the world,” added Peck.

Zoetis completes acquisition of Jurox

http://cp-bio.com/en/
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GUT HEALTH MANAGEMENT
AND PERFORMANCE 
RELATIONSHIP IN POULTRY
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The determination of a nutritional 
matrix by modelling
Caroline Donaldson & Sandra Chamusco & Manu De Laet, Delacon

ROI: What can phytogenic feed additives 
deliver for broiler producers?
Dr. Ruturaj Patil, EW Nutrition

Can gut health save the pocket of 
a farmer as well as … The planet?
Paulina Abramowicz-Pindor, AdiFeed Co Ltd.

How fatty acid esters contribute to 
gut health in animal production?
Dr. Clarisse Techer & Pauline Duménil, Mixscience, Avril Group

Seaweed can positively influence 
the poultry microbiome
Hadden Graham, Ocean Harvest Technology

Can mitigating feed-source pathogens protect 
gut health and poultry performance?
Matt Oldnall, Anitox

Precise microbiome modulation: A new era 
in microbiome research in poultry production
Cristiano Bortoluzzi & Jack Geremia, DSM Animal Nutrition

Benefits of Bacillus Coagulans DSM 32016 
supplementation on performance in broilers
Dr. Lydia Zeibich, Biochem – Feed Safety for Food Safety

Combined approach to successfully 
replace antibiotics
Joske Schuurmans, Adisseo NL B.V.

Microflora modulation by monovalent 
copper & fat digestibility, a relation?
Alessandra Monteiro & Axel Minetto, Animine
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In the search for alternatives to the intensive use of antibiotics in poultry 
farming, glycerides seem very promising. In a recent trial a combination 
of glyceride-based additives for feed and drinking water was successful 

in replacing the preventive use of antibiotics in broilers. Broilers were able 
to maintain growth performance and health status and even showed an 

improved immune response.

For years feed antibiotics were the number one 
in combating infections and intestinal dis-

orders that are inevitable in the industrial poultry 
industry. They significantly improved weight gain, 
feed conversion and increased safety of the poultry 
population. However, concerns rise about pathogens 
becoming resistant to different types of antibiotics 
and antibacterial therapeutic agents. Therefore, it is 
of urgent matter to look for new supplements that 
help optimize animal health and performance and 
improve the safety and productivity of poultry.

KEY ROLE FOR GLYCERIDES
In their attempts to produce broiler diets without 

preventive antibiotics feed manufacturers have been 
applying conventional organic acids, and later also 
medium-chain fatty acids, for a long time. Which is 
not surprising as the mode of action of these acids 
has long been known and their effectiveness to sup-
port growth performance and gut health in broilers 
is extensively demonstrated in practice. However, 
new information reveals that the same organic and 
medium-chain fatty acids can be used much more 
efficiently. Even more, in the form of 'glycerides' 

they could play a key role when it comes to replac-
ing preventive antibiotics in poultry farming. How? 
Let’s take a closer look at these glycerides. 

WHAT ARE GLYCERIDES? 
Glycerides are special molecules produced by Adisseo 

NL (formerly FRAmelco) in which a short or medium 
chain fatty acid is linked to a glycerol backbone, see 
Figure 1. The molecule that is created this way has spe-
cial properties that are very useful to the bird. In con-
trast to conventional short chain and medium chain 
fatty acids, glycerides are pH independent and less 
susceptible to enzymatic breakdown, allowing them to 

COMBINED APPROACH TO 
SUCCESSFULLY REPLACE 
ANTIBIOTICS

Joske Schuurmans
Global Marketing Manager
Adisseo NL B.V.

Figure 1. Creating glycerides, like alpha-
monoglyceride, 1,3-diglyceride and triglyceride.
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be active throughout the entire gastrointestinal tract. 
These unique properties make glyceride-based prod-
ucts highly efficient. Scientific research has proven that 
glycerides indeed have a much stronger antimicrobial 
effect compared to their ‘free’ counterparts. Moreover, 
specific glycerides like those of lauric acid, are known 
for their potential anti-viral, immune-modulating and 
anti-inflammatory effects. And the good news is: the 
occurrence of resistance against these glycerides is very 
unlikely as supported by science.

COMBINED APPROACH 
Depending on the chain length of the fatty acid 

different glycerides can be obtained, each with 

their own affinity for certain pathogens. Glycerides 
of short chain fatty acids such as propionic (C3) 
and butyric acid (C4) are mainly active against 
Gram-negative bacteria. In contrast, glycerides of 
medium chain fatty acids like capric (C10) and lau-
ric acid (C12) are more efficient against Gram-pos-
itive bacteria. They are mostly used in blends be-
cause of the intended synergistic effect, as described 
by literature. This combined approach of non-an-
tibiotic supplements could be strong enough to ef-
fectively replace the preventive usage of antibiotics. 

PROVEN IN PRACTICE
To test this combined approach a trial was conduct-

A special role is reserved for 
glycerides of lauric acid 

(C12), available as the feed additive 
FRA® C12 Dry. Find out the three 
reasons why the glycerides of this 
specific medium chain fatty acid 
support broilers’ natural immunity.

1. Antipathogenic effect as first 
line of defense
Next to their proven antibacterial 
properties, lauric acid glycerides 
possess antiviral properties against 
fat enveloped viruses as shown by 
in vitro studies. They are found to 
affect the viral fat-envelope, caus-
ing leakage and at higher concen-
trations a complete breakdown of 
viral particles.

2. Reduction of the inflammato-
ry response
Lauric acid glycerides also reduce 
the expression of pro-inflamma-
tory cytokines thereby avoiding 
overreactions of the immune sys-
tem when small challenges occur. 
In this way broilers are able to save 
more energy for growth. Howev-

er, in case of viral challenges, an 
increase of for instance interfer-
on-gamma (IFN-γ) has been ob-
served. This is important as IFN-γ 
is involved in inhibition of viruses.

3. Boost vaccination strategy
Moreover, according to a new 
study published in Journal of Ap-
plied Poultry Research, glycerides 
of lauric acid also stimulates the 
immune response of broilers af-
ter vaccination against Infectious 
Bronchitis, one of the most im-
portant diseases in the poultry 
industry today. Significantly 

higher amounts of antibodies 
were found in birds receiving 
FRA® C12 Dry compared to the 
vaccinated control birds, see Fig-
ure 2. Together with the obser-
vation that more birds were able 
to establish faster clearance of 
vaccine-derived IBV, this may 
suggest that lauric acid glycerides 
strengthen the immune response. 
The authors point out that the 
higher number of antibodies 
found in the animals receiving 
FRA® C12 Dry in their feed may 
result in better protection against 
future infections. 

C12 in the spotlights

Figure 2. FRA® C12 Dry improves the immune response in 
Infectious Bronchitis vaccinated broilers (De Gussem et al., 2021).
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ed at a commercial broiler farm (Ross 308).  Broilers 
in the control group got the full spectrum of antibi-
otics: at the hatchery they were injected with ceftio-
fur, via the drinking water they received enrofloxacin, 
colistin, trimethoprim (day 1 to 5) and ciprofloxacin 
(day 18 to 21) and via the feed they were given specti-
nomycin, lincomycin (day 0 to 9) and virginiamycin 
(whole period). To replace this intensive use of anti-
biotics, a specific program has been designed with a 
combination of three glyceride-based products: FRA® 
C12 Dry and FRA® Butyrin Ultra Dry in the diet and 
FRA® AC34 Liquid via drinking water. 

Comparable growth performance
Results show that this strong combination was 

able to compete with the intensive use of antibiot-
ics: broilers without any antibiotic performed evenly 
well as the control group. No differences were found 
between the control and treatment group regarding 
survival rate, feed conversion ratio and EPEF. They 
even showed an improved daily weight gain of 1.3%. 

Comparable health status
Also antibody titer values against Newcastle Disease 

(Figure 3), Infectious Bronchitis Virus and Infectious 
Bursal Disease Virus (also known as Gumboro disease) 
were higher for the treatment group, suggesting an im-
munostimulating effect of glycerides. Essential blood 
parameters, intestinal morphology and microbiota as 
well as development of intestinal lymphoid tissue, ce-

cal tonsils and pancreas were comparable between both 
groups, indicating that broilers receiving a combination 
of FRA® products without antibiotics were well devel-
oped and able to maintain a good health status. 

CONCLUSIONS
Compared to conventional organic acids and medi-

um chain fatty acids, their glycerides are much more 
effective in supporting broiler performance, health sta-
tus and natural immunity. This is mainly due to their 
unique molecular structure and is probably the reason 
that they are gaining popularity in broiler farming.

The results from this study indicate that a strong 
combination of FRA® glyceride products is able to 
replace the preventive use of antibiotics provided 
via the feed and drinking water without compro-
mising animal health and performance. Broilers 
even showed an improved immune response as 
shown by the higher number of antibodies against 
typical poultry diseases. This possibly provides bet-
ter protection in case a viral challenge occurs. 

Data in this article is based on our current knowl-
edge and experience. Since many factors can affect 
the performance of our products during and after 
application, processors are responsible for conduct-
ing their own tests and investigations. Certain state-
ments may not apply in all geographic regions. For 
specific advice please contact Adisseo NL.

Figure 3. Blood serum antibody titer value 
against Newcastle Disease (ND) at day 22 and 
day 40 of life for the control group (preventive 
antibiotics; AGPs) and treatment group (FRA® 

glyceride combination).
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ANTIBIOTIC REDUCTION

C12
Support natural body defences with FRA® C12

Immune 
response

Growth 
performance

Decreased 
FCR

Read why glycerides in

FRA® C12 are proven to 

be successful in replacing 

the preventive use of 

antibiotics in broilers.

www.adisseo.com

https://framelco.com/product/fra-c12/
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In animal feed, fat and oil are important sources 
of energy. They have to be absorbed and metab-

olized to be efficiently used by the host, driving the 
energy to body weight gain. As fat sources represent 
an important cost in formulation, some feed additives 
were developed to enhance fat digestion and improves 
performance. Monovalent copper is one of them with 
a specific mode of action now well described.

1. ABSORPTION OF LIPIDS 
IN MONOGASTRIC
The first and limiting step of lipid absorption is 

the emulsification process, which happens thanks 
to the bile salts action. They coat the fatty acid, de-
creasing the size of fat globule and providing more 
surface area for lipase action. Thanks to their action, 

the lipase can transform the fat globule into micelles 
which can be easily absorbed in the intestine.

Bile acids (BA) are synthesized from cholesterol 
in the liver (primary BA), conjugated to glycine or 
taurine (conjugated BA) and stored in the gallblad-
der to be released in the intestine. In their conju-
gated form, they are efficient emulsifiers improving 
lipid digestion. However, they can be deconjugated 
by the gut microbiota via the enzyme bile salt hy-
drolase (BSH), and also be converted into second-
ary BA by the 7α-dehydroxylation. These enzymatic 
reactions done by the microbiota are not profitable 
for the animal metabolism: deconjugated BA are 
not efficient to emulsify fat; secondary BA can be 
toxic to the body if in high concentrations. The ide-

MICROFLORA MODULATION BY MONOVALENT 
COPPER & FAT DIGESTIBILITY, A RELATION?

“High dietary levels of copper (Cu) are being used since long time to promote 
the growth of monogastric animals. There are no doubts about the efficacy 

of Cu in promoting growth, but its mode of action is still under debate. One of 
possible mechanisms is the inhibition of bile salt hydrolase (BSH) activity, which 

has an effect on the dietary utilization and metabolism of lipid.”

Axel Minetto
Product Manager
Animine

Alessandra Monteiro
R&D Manager
Animine
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al condition to promote lipid absorption is to limit 
the action of bacterial BSH enzyme.

2. MICROBIAL BILE SALT HYDROLYSE & 
FAT DIGESTIBILITY
Compelling evidence has shown that inhibition 

of BSH activity should enhance weight gain by al-
tering the bile acids pool, host signaling and lipid 
metabolism. The ability of growth promoter mol-
ecules, such as antibiotics, in promoting growth is 
highly correlated with the decrease in BSH activi-
ty. This mode of action has been shown for many 
antibiotics growth promoter (salinomycin, avil-
amycin, bacitracin, monensine, tylosin, …) and 
was associated to the reduction of intestinal BSH 
producers. Lactobacillus species is the major pro-
ducers of this intestinal enzyme, but Clostridium, 
Listeria, and Staphylococcus are also identified as 
BSH producers.

Recently, it has been demonstrated that some 
specific minerals sources (e.g.: copper, zinc and 
manganese) also have an impact on the activity of 
BSH by two mechanisms: an indirect inhibition 
by microbiota modulation, similar to antibiotics; 
a direct inhibition of BSH enzyme through an 
interaction on its active site. Among these min-
erals, Cu compounds have the highest inhibition 
capacity, but few studies associated their growth 
promoter capacity to the BSH activity.

3. MONOVALENT COPPER, BILE ACID 
METABOLISM AND GROWTH 
High dietary levels of Cu are being used since 

long time to promote the growth of monogas-
tric animals. There are no doubts about the ef-
ficacy of Cu in promoting growth, but its mode 
of action is still under debate. One of possible 
mechanisms is the inhibition of BSH activity, 
which has an effect on the dietary utilization and 
metabolism of lipid. This would render available 
more energy to the animal.

A recent study conducted by Animine in the 
USA (at the University of Illinois) has shown 
that growing pigs fed 250ppm of Cu (from 

monovalent copper) had a higher body weight 
compared to a group fed 250ppm of Cu sulfate 
(divalent copper).

One of possible explanations for this huge effect 
on performance is the effect of Cu on BSH activity. 
Indeed, this trial showed that pigs fed monovalent 
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Cu had higher concentration of conjugated BA in 
the intestine (showing a lower deamination activi-
ty of BSH) than Cu sulfate group. Monovalent Cu 
group also presented significatively lower concen-
trations of secondary BA in liver and numerically 
(-18%) in colon content.

One of possible explanations for the difference 
between Cu sources would be related to their ionic 
form. In vitro studies have shown the potency of 
monovalent copper (Cu+) over divalent Cu (Cu+2) 
in inhibiting gram-positive and gram-negative 
bacteria. This would suggest that monovalent Cu 
would have an indirect effect on BSH activity by 
reducing BSH-producer bacteria more than diva-
lent Cu.

4. TAKE HOME MESSAGE
For years, the use of monovalent copper (CoR-

ouge®) in monogastric consistently resulted in high-
er body weight. Recent scientific investigations re-
vealed that higher amount of conjugated bile acids 
produced by a healthy liver are only part of the ex-
planation. Indeed, the unique ability of monovalent 
copper to modulate microflora also reduce bacterial 
deconjugation of bile acids and provides a higher fat 
emulsification capacity. This results in a better fat 
digestion and utilisation, providing more energy to 
improve performance.

About Alessandra Monteiro
Dr. Alessandra Monteiro is an animal scientist gradu-

ated in Brazil. In 2014 she started her PhD degree in An-
imal Production in partnership between the State Univer-
sity of Maringá (Brazil) and INRAe (France). In 2017, 
she worked as a Postdoctoral Research Associate at INRAe.

Alessandra joined Animine in 2018 and have been work-
ing with the research and development group since then.

About Axel Minetto
He is an agronomic engineer and worked for the past 8 

years in Valorex (France) where he gained solid monogas-
tric and international skills to push nutritional solutions. 

His particulars skills are trace minerals, essential fat-
ty acids, omega 3 enrichment, feed formulations, protein 
sources evaluations, nutritional matrix development and 
applications.
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INTRODUCTION
One of the objectives of any poultry or swine 

producer is to feed the animals with balanced diets 
at the least cost. Feed constitutes the highest variable 
cost in poultry and swine production, accounting for 
at least 60% of such costs, especially in an intensive 
rearing system. The nutritionist's role is to work with 
the different tools available to deliver the best possible 
diet solution balancing cost and animal performance. 
Nutritional values have been established for some 
feed additives, allowing for cost savings when the 
additive is added to the diet, and its nutritional 
matrix is included in the feed optimization. However, 
the related research and data that supported the 
development of the matrix values are of utmost 

importance to the nutritionist. The nutritional 
matrix values can be generated/validated in different 
ways. One is the traditional way, in vivo digestibility 
trials, an established and standard method for many 
years (Zhang and Adeola, 2017). Another option is 
the 'new' way, via mathematical modelling, providing 
matrix values based on previous performance trial 
results. Can mathematical modelling be as reliable as 
digestibility studies to generate and/or validate a feed 
additive nutritional matrix? 

THE FUNCTION OF A PHYTOGENIC 
FEED ADDITIVE
Including a phytogenic feed additive (PFA) in feed 

has shown effects on enhancing the performance of 

THE DETERMINATION 
OF A NUTRITIONAL MATRIX BY MODELLING

“Including a phytogenic feed additive (PFA) in feed has shown effects 
on enhancing the performance of broilers and swine at all stages of the 
production cycle (Amad et al., 2013). A PFA can be formulated into the 
diet with nutritional matrix values, playing an essential role in the least 

cost formulation and sustainability of feed. The key is to make a trustable 
estimation of the nutritional matrix values of a PFA.”

Sandra Chamusco, MSc
Global Technical Manager, 

Swine
Delacon

Manu De Laet, MSc
Global Technical Manager, 
Poultry
Delacon

Caroline Donaldson, BSc 
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broilers and swine at all stages of the production 
cycle (Amad et al., 2013). There are several categories 
of PFAs, and all of them have a different effect on 
the animal, including essential oils, spices, bitter 
substances, and saponins. Essential oils can positively 
affect the secretion of digestive juices and nutrient 
absorption (Amad et al., 2013). Spices and bitter 
substances have been shown to have an additional 
effect on an increased bile flow in the gut which is 
vital for fat digestion (Platel and Srinivasan, 2000; 
Srinivasan, 2005). Lastly, saponins may improve the 
gut wall's permeability, which will likely positively 
impact the absorption of nutrients and minerals 
(Reyer et al. 2017). Due to this, therefore, phytogenic 
will not likely improve the digestible fraction of the 
feed but may have the potential to target a better 
utilization of the non-digestible fraction. Thus, with 
these benefits, a PFA can be formulated into the diet 
with nutritional matrix values, playing an essential 
role in the least cost formulation and sustainability 
of feed. The key is to make a trustable estimation of 
the nutritional matrix values of a PFA. 

THE CLASSIC WAY, WITH DIGESTIBILITY 
TRIALS 
For many years, feed additives, such as enzymes, 

have assigned nutritional matrix values. This 
nutritional value is then part of the entire diet's 
nutritional value, allowing for the reduction of the 
incorporation of some ingredients, such as those 

needed for energy (oil/ fat) and protein (soybean), 
and minerals (Bedford and Cowieson,2020). In 
theory, as a result, this leads to a feed cost reduction 
while the animal maintains the same performance. 
This improves the poultry or swine producer's 
economy and returns on investment. 

Before a nutritional matrix value can be reached 
for the additive, several methods are employed to 
confirm the matrix values (Bedford and Cowieson, 
2020). One method is by using an in vivo digestibility 
study or several studies. Digestibility is currently the 
most widely used method for evaluating feedstuffs 
and diet formulation for different stages of poultry 
and the pigs' life (Zhang and Adeola 2017). Efforts 
have been made to improve these methods and 
make them more applicable in practice and more 
accurate in assessments (Zhang and Adeola, 2017). 
The sampling time, site, and possible intake effects 
may all affect the outcomes/results of this type of 
trial (Bedford and Cowieson, 2020). Typically, these 
kinds of studies are conducted in research institutes. 
If an ileal collection is required, as in the instance 
of amino acid digestibility in poultry, this requires 
animal sacrifice or surgical Ileal cannulation, as for 
swine. This can lead to a considerable cost and low 
data replication to ensure the digestibility of the 
animal/ feed is correct. 

The analysis of 16 ileal nutrient digestibility 
studies in both broilers and layers fed corn/soy diets 
supplemented with Biostrong 510 demonstrated 
increased ileal digestibility of crude protein (CP), 
amino acids, fat, calcium, and phosphorus. The 
increase in CP digestibility from these trials is 
shown in Figure 1 (as the difference between CP 
digestibility of Delacon's PFA – CP digestibility 
Control). Delacon's Performizer solution is based 
on the results of these ileal nutrient digestibility 
studies, where the nutrient digestibility of the 
diet is measured and compared, allowing for a 
quantification of the feed efficiency generated when 
the phytogenic solution is added to a diet. Those 
nutrient digestibility enhancements from PFA 
are transposed to nutrient matrix values and then 
applied to the least-cost feed formulation. 
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The same is also true for Delacon's Swine PFA – 
Aromex Pro. Several scientific and field trials have 
shown that adding Delacon's PFA into a growing 
and finishing diet improves performance, such 
as feed efficiency. Figure 2 shows how the ileal 
digestibility of nutrients can improve when the 
Delacon PFA is fed to pigs. 

THE NEW WAY, MATHEMATICAL 
MODELLING
Based on previous performance trial results and 

diet formulations, mathematical modelling can be 

used to validate the di-
gestibility effects of a giv-
en feed additive used. A 
non-invasive method, like 
mathematical modelling, 
can be used to calculate 
digestibility (Moore-Coly-
er et al., 2003). Further-
more, when considering all 
aspects of this method, a 
large amount of data from 
multiple performance tri-
als can be used within the 
model - as you can use his-
torical data to the present 
day. The model can ac-
count for diet nutritional 
content/values, age, breed, 
and trial length. Therefore, 
establishing a correlation 
between nutrient intake 
and the animal's perfor-
mance and then applying 
that regression to the im-
proved performance of the 
animals fed the PFA will 
provide a theoretical value 
for intake required for the 
improved performance re-
sult. This is the basis of the 
nutritional matrix value 
calculation.

Delacon undertook the 
'mathematical modelling' technique to validate 
the digestibility and performance results observed 
from previous studies. The analysis included an 
impressive 81 broiler trials (from 2002 to 2022). 
Diet formulation, performance results, age, and 
breed were some of the critical inputs required 
for the model. The initial results seem to validate 
the already existing Performizer solution values 
obtained from the classic digestibility trials. The 
next step is to do the same validation in swine, 
and if similar results are achieved, this may be a 
promising approach to use in the future.

Figure 1. Differences in ileal digestibility crude protein PFA and Control
in poultry (internal data)

Figure 2: PFA effect on the apparent ileal digestibility of nutrients, 
measured in pigs of 50 kg (internal data)
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CONCLUSION
Creating a dataset to support a phytogenic 

nutritional matrix is not without challenges. It is 
crucial to have a margin of safety and limit the 
risk of a performance decrease. Consequently, the 
larger the dataset, the greater the confidence in the 
conclusions generated. Digestibility trials were used 
to develop Delacon's Poultry and Swine Performizer 
solution. The Performizer solution was proven in 
a final experiment on the animals. There was no 
significant reduction in performance when matrix 
values were applied to the diet in combination with 
PFA, while feed cost was substantially lower. 

This promising new tool – mathematical 
modelling - to validate and generate new nutritional 
matrix values for phytogenic feed additives has 
shown results as reliable as the classic digestibility 
trials. The advantages of this method are clear: a 
faster, non-invasive, and cheaper methodology.

Note: Matrix values of Delacon's PFA can be 
requested from Delacon technical team. 
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It is essential to prioritize broiler gut health, as only healthy birds perform 
well. A consistently high flock performance requires preventive management 

measures, a thorough hygiene concept, and the use of high-quality feed. 
Phytogenic feed additives can complement and enhance these 

measures – but how do they measure up in terms of the return 
on investment (ROI)?

WHAT AFFECTS YOUR RETURN 
ON INVESTMENT?

Feed accounts for 60 to 70% of the total produc-
tion costs in broiler production. The proportion 
tends to be higher in markets that rely on importing 
feed raw materials (2). With a compound feed price 
of 300 € / t as the basis, for example, an increase of 
10 € / t results in a profit reduction of 0.016 € / kg 
live weight. On the other hand, an improvement in 
feed conversion from 1.60 to 1.55 results in a finan-
cial advantage of 0.015 € / kg live weight. The best 
possible feed efficiency is always desirable to keep 
production costs low.

A critical risk factor for high-yield broiler pro-
duction lies in the significant “invisible” losses 
from subclinical necrotic enteritis. This disease 
worsens feed conversion on average by 11% (1). 
In the previous example, this would reduce feed 
efficiency from 1.60 to 1.78 points and reduce the 
contribution margin by 0.054 € / kg live weight. 
Stable gut health is critical for reducing the risk of 
subclinical necrotic enteritis.

ANTIBIOTIC REDUCTION? 
PRACTICE PREVENTION
The prophylactic use of antibiotics in compound 

feed was widely practiced for decades. With the EU-
wide ban on antibiotic growth promoters, the oc-
currence of multi-resistant bacteria, and a globally 
increased demand for antibiotic-free chickens, pro-
ducers must find alternative measures to ensure good 
broiler gut health. 

Studies have shown that a comprehensive hygiene 
concept is the basis for reducing the formation of 
biofilms on stable surfaces and the recirculation 
of pathogens. Meticulous control of performance 
parameters and illness symptom-centered health 
monitoring can uncover irregularities at every pro-
duction stage. Diseases can be avoided or recog-
nized earlier, allowing for more targeted and effi-
cient treatments. 

Hygienically impeccable compound feed is the 
wish of every animal producer. However, the qual-
ity of the available raw materials is subject to fluc-

ROI: WHAT CAN PHYTOGENIC 
FEED ADDITIVES DELIVER 
FOR BROILER PRODUCERS?

Dr. Ruturaj Patil
Global Product Manager - Phytogenics
EW Nutrition
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tuations and can never be 100% guaranteed. Con-
sequently, producers commonly seek to balance 
these uncertainties through feed additives, which 
positively influence the intestinal flora. 

PHYTOMOLECULES NEED PROTECTION
Research shows that certain phytomolecules (sec-

ond-ary plant metabolites) can support broiler gut 
health. By stimulating digestive enzyme activities 
and stabilizing the gut microflora, feed utilization 
improves, and broilers are less prone to developing 
enteric disorders (3).

Many phytomolecules are inherently highly vola-
tile and need protection from the stringent feed hy-
gienization process in the feed mill. A carrier with 
capillary binding and a protective coating offers an 
effective solution. It protects the ingredients during 
feed processing but allows activity at the right site 
in the intestine.

A COMPLETE SOLUTION: 
HOW VENTAR D MAXIMIZES YOUR ROI
Ventar D features an innovative delivery system 

technology that encapsulates its phytogenic ingre-
dients for both optimal pelleting stability and gut 
health support.

The positive influence of Ventar D on intestinal 
health under increased infection pressure was as-
sessed in multiple studies. In a study carried out in 
the United Kingdom, birds were challenged by be-
ing housed on used litter harvested from a previous 
trial. Moreover, increasing levels of rye were intro-
duced into the diet, provoking an increased risk of 
intestinal infections in the broilers.

The use of 100 g of Ventar D per t compound 
feed improved the feed efficiency by 5 points, fi-
nal body weight by 120 gms and  the EPEF (Eu-
ropean Production Efficiency Factor) by 33 points 
(Figure 1).

A detailed hygiene concept and careful monitoring 
at every production stage are key to ensuring 

broiler performance.

Figure 1: Results from a broiler study in the UK

https://ew-nutrition.com/challenging-times-for-broilers/
https://ew-nutrition.com/challenging-times-for-broilers/
https://doi.org/10.1016/j.aninu.2018.01.005
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https://ew-nutrition.com/encapsulation-modern-phytogenic-feed-additive/
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Another study took place in the USA, which also 
tracked data on intestinal health. In the group fed with 
Ventar D (100 g/t compound feed), 50% fewer necrotic 
enteritis-related lesions of the intestinal wall were found 
after 21 and 35 days. Compared to control group, the 
group fed with Ventar D, showed improvement with 
livability by 2.6%, feed efficiency by 3 points, final 
body weight by 170 gms and  the EPEF (European Pro-
duction Efficiency Factor) by 35 points (Figure 2).

THE FUTURE OF FEEDING IS HERE
Based on the results of the above studies, the 

ROI for Ventar D due to the improvement in feed 
efficiency by 3 and 5 points could be 1:3.5 and 
1:6.5, respectively. Similarly, the net returns for 
using Ventar D could be 0.08 and 0.12 € / kg live 
weight, The ROI for Ventar D use could be even 
better thanks to better litter condition, fewer foot 
pad lesions, reduced veterinary cost, etc., depend-
ing on prevailing challenges.

These results indicate that Ventar D’s effective for-
mulation and reliable delivery system support better 

gut health. With Ventar D, subclinical intestinal in-
fections due to C. perfringens or other enteric bacte-
ria can be very well kept in check, ensuring improved 
broiler productivity and production profitability.

References are available on request.
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Many factors contribute to the profitability of livestock production. 
Feed intake, body weight, daily gain, feed conversion ratio (FCR), and 
mortality are all interrelated parameters that impact the economy of 
livestock farming. According to the regulations in the European Union, 

livestock production must also be conducted with animal welfare in mind 
and in a way that minimizes the effect of livestock farming on the 

environment and climate change. Can the gut be the common 
denominator of all these parameters?

A HEALTHY GUT MEANS… 
The gut is a complex structure crucial for an-

imal production performance for many reasons. Ef-
fective absorption of nutrients is one of them. The 
performance of birds relies on gut health, which is 
often described as the proper functioning of the in-
testinal barrier. The economic profit is hidden just 
there! The major factor is the integrity of the in-
testinal barrier that protects the body from patho-
gens as well as xenobiotics entering the GIT. The 
gut is a complicated structure with many different 
components: a mucus layer, microbiota, the immu-
nological system, and, of course, tightly connected 
enterocytes, goblet cells (mucus production), and 
undifferentiated cells. The role of any of the men-
tioned components cannot be underestimated. It is 
worth reminding that immunity play a very import-
ant role here and that immunity on a large scale 
comes from the belly. The gut-associated lymphoid 
tissue (GALT) forms the local immune system, 
which is crucial for the overall immunity of the bird. 

A dynamic interaction links all these structures with 
each other. Epithelial cell monolayer maintains the 
integrity and permeability of the intestinal barrier. 
Enterocytes are connected by many different junc-
tions: desmosomes, gap junctions, adherent junc-
tions, and TJs (tight junction proteins). The most 
recently studied transmembrane proteins necessary 
for maintaining mucosal homeostasis are: CLDNs 
(claudins), OCLN (occludins), JAMs (junctional 
adhesion molecules), and ZO (zonula occludens 
protein). They connect the epithelial cells, regulate 
paracellular permeability, and are involved in the 
signalling pathways. When it comes to gastrointes-
tinal or systemic diseases, the changes in the struc-
ture of the intestinal barrier can be observed at the 
molecular level. Enteropathogenic Escherichia coli 
or Salmonella can disrupt the function of the muco-
sal barrier in chickens by modifying TJs with bacte-
rial-derived proteases. Proper functioning of Tjs is 
necessary for maintaining mucosal homeostasis and, 
therefore, the performance of birds.

CAN GUT HEALTH SAVE 
THE POCKET OF A FARMER 
AS WELL AS … THE PLANET? 

Paulina Abramowicz-Pindor, PhD
Department of Research and Development
AdiFeed Co Ltd.
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MICROBIOME - IS IT THAT 
IMPORTANT?
As it is common to think that pro-

biotics, prebiotics, or synbiotics with 
one or a few strains are enough to 
maintain gut health, the concept of 
microbiota needs explanation. The in-
testinal microbiota can be defined as 
the collection of all microbes like bac-
teria, fungi, protozoa, and viruses that 
live in the gastrointestinal (GI) tract. 
Thanks to molecular tools, especially 
next-generation sequencing technol-
ogies, we can identify bacteria within 
the avian GI tract with greater preci-
sion that cannot be compared to bac-
terial culture limited by the commonly 
used laboratory media. It is estimated 
that less than 10% of intestinal bacteria can be cul-
tured on routine media. A few well-known strains, 
like Salmonella and Campylobacter, are described as 
pathogens. What if they are not the most significant 
strains as we thought before? Mammalian microbio-
ta can include more than 100 trillion bacterial cells. 
It means that the total sum of bacteria is approxi-
mately 10 times more than the number of host cells! 
The relationship between the microbiome and the 
host is very close. It forms a special kind of ecosys-
tem that significantly impacts host health, includ-
ing not only digestion but also the immune and 
nervous systems. Well-known processes of starch or 
pectin complex fibers fermentation into short-chain 
fatty acids (SCFA) performed by intestinal bacteria 
may serve as an energy source (propionate, acetate) 
for the intestinal epithelial cells of the host. SCFA 
maintain intestinal barrier function that minimiz-
es bacterial translocation and activates minimizing 
bacterial translocation T cells in the GIT. Bacterial 
metabolites show plenty of properties that reach far 
beyond the gastrointestinal tract. Scientific research 
proved that there is a way of communication be-
tween the GIT and the brain.

GUT-BRAIN AXIS 
Have you ever “gone with your gut” to make a 

decision? Perhaps you’ve felt “butterflies in your 

stomach” when nervous? What exactly was it? Your 
second brain, hidden in the walls of the digestive 
system, was the one that sent you signal. The “brain 
in your gut” concept explains the links between 
health, digestion, mood, and even the way you 
think or make decisions. The enteric nervous system 
(ENS) is formed by two thin layers of more than 
100 million nerve cells in your gastrointestinal tract 
from its very beginning—the oesophagus—to its 
very end—the rectum. We think of ourselves as be-
ing in charge, but it’s not the whole truth. ENS con-
trols the digestion, enzymes release, and breakdown 
of the feed as well as the blood flow necessary for 
the absorption of nutrients. But it does much more. 
As Jay Pasricha, M.D., director of the Johns Hop-
kins Center for Neurogastroenterology, explains, it 
can communicate back and forth with our big brain. 
The gut-brain axis is regulated by: cortisol, micro-
biota metabolites like SCFA, neurotransmitters like 
gamma-aminobutyric acid (GABA), acetylcholine or 
serotonin, and neuromodulators, for example, neu-
ropeptide Y (NPY). Amongst other actions, NPY 
inhibits the activity of the hypothalamic paraven-
tricular nucleus, thus contributing to increased feed 
intake. The communication is bidirectional. For 
example, neuroendocrine substances produced by 
the host during periods of stress may modulate the 
virulence of enteropathogens. What about animals? 
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Do things work the same? Animals, like humans, ex-
perience functional bowel problems such as consti-
pation, diarrhoea, bloating, pain, and stomach up-
set, which lead to significant emotional shifts. Don’t 
they seem like the symptoms of Irritable Bowel Syn-
drome common in people? What if animal anxiety 
and depression can be triggered by the irritation of 
the gastrointestinal system that sends signals to the 
central nervous system (CNS)? We can recognize 
the behavior changes but finding the reason can be 
tricky. As long as the two brains communicate, we 
may help one by helping the other.

HOW TO SOOTHE THE “SECOND BRAIN”?
There are plenty of factors that can impact gut 

health. The interaction between the microbiota and 
the host can be benign or detrimental, depending 

on the type and magnitude of factors. What causes 
the irritation of the enteric nervous system besides 
parasites? There can be a number of reasons: from 
too dense stocking to industrial feed burden. Heavy 
feed that causes constipation or slows peristalsis de-
teriorates animal well-being. Excessive antibiotic 
therapy and antibiotic-induced dysbacteriosis are 
further reasons for the lack of homeostasis. More-
over, stress increases adverse microbiota changes in 
poultry. Heat waves or too-low temperatures also 
play a role. Lethargic animals are reluctant to take 
feed, which translates to low weight gain. Both ani-
mal welfare and the economic outcome of livestock 
farming are at risk. Poultry raised in homestead pro-
duction with access to ruderal plants can freely select 
essential herbs depending on their needs. Animals 
raised in intensive farm settings cannot do that. A 
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slight change in the diet might significantly improve 
animal well-being and feed digestibility as well as 
reduce inflammation in the gut or improve the con-
dition of the microbiota and ultimately benefit the 
breeder. Phytoncides contained in herbs can be one 
of the effective solutions. Summer savory alleviates 
persistent flatulence, peppers and charlock enhance 
digestion, and inula has prebiotic properties. Certain 
herbs, such as angelica, valerian, hop, or sweet flag, 
relieve vegetative neurosis, which also does occur in 
animals. Essential oils studied in scientific research 
have been shown to decrease depression, anxiety, 
stress, and blood pressure. In this case, a change in 
the diet can change the mood. Phytoncides also have 
a range of other properties, including antioxidant, 
anti-inflammatory, immunomodulatory, antimicro-
bial, and antiparasitic effects, that contribute to bet-
ter animal health and higher meat quality.

PHYTOGENIC COMPOUNDS FOR 
INTESTINAL BARRIER ENHANCEMENT 
Scientific research has proved that specific active 

ingredients from plants can improve gut health, 
especially its barrier condition. For nutrient ab-
sorption, the intestinal villi length is an important 
factor that affects birds’ performance. Supplementa-
tion of various phytogenic compounds can increase 
this parameter. Curcuminoids increase villus height 
and villus height to crypt depth ratio. The addition 
of carvacrol and thymol to birds’ diets increases je-
junal villus height and decreases crypt depth, villus 
surface area, the mucosal layer of jejunum as well as 
goblet cell number. Piperine increases villus height 
in the duodenum and ileum and mucus secretion 
intensity. Phytoncides also affect the crypts that are 
involved in enterocyte production. The greater the 
depth of the crypts, the more intensive the process 
of epithelial cell synthesis, as damaged cells need 
to be replaced by new ones. For instance, Clostridi-
um perfringens increases the depth of the crypts and 
forms lesions, while Campylobacter jejuni shortens 
the villous length. Limiting the inflammation in the 
gut is part of the process of restoring homeostasis. 
The positive effect of phytogenic compositions of 
one or more herbal ingredients like carvacrol, cin-
namaldehyde, capsicum oleoresin, piperine, orega-

no, lavender, carvacrol, thymol, and cinnamalde-
hyde on gut health has been described widely in 
literature nevertheless there is much more to be dis-
covered about the mode of action.

GUT HEALTH AND THE PLANET 
Since agriculture is a large contributor to green-

house gas emissions, the reduction of carbon dioxide 
(CO2), ammonia (NH3), and methane (CH4) emis-
sions is a global concern. Greenhouse gas emissions 
should be mitigated as much as possible as they con-
tribute to climate change and threaten our planet’s 
unique ecosystem and biodiversity. Poultry produc-
tion’s greatest concern is ammonia emission. Once 
released when ventilating a chicken house or from 
manure storage or field fertilization, it can pollute the 
atmosphere, soil, and water. A few phytogenic com-
pounds have been shown to reduce the breakdown 
of urea with bacterial-delivered urease into ammonia 
and carbon dioxide. Reduction of gram-negative bac-
teria with phytogenic additives in the intestinal tract 
enhances the beneficial bacteria growth and develop-
ment in the hindgut of broiler chickens as well as in 
the manure during storage. Also, increased volatile 
fatty acid formation in feces can lead to lower slur-
ry pH and reduced ammonia emission. Phytogenic 
compounds in the diet can decrease gas emissions 
through increasing nutrient digestion. Capsaicinoids 
from hot pepper regulate the secretion of hydrochlo-
ric acid as well as pancreatic digestive enzymes, such 
as amylase, lipase, and trypsin, improving nutrient 
digestibility in the small intestine of broiler chickens. 
White mustard seeds rich in sulfur glycosides stim-
ulate the secretion of gastric juice, decrease the pH 
and improve the digestion of proteins. The improved 
utilization of dietary nutrients enables better absorp-
tion of dietary nitrogen content, preventing the birds 
from respiratory diseases that contribute to animal 
performance losses and welfare issues. Improved di-
gestion reduces the amount of nitrogen excreted and 
lost in the feces. Less dietary protein waste refers to 
less environmental pollution.

Phytoncides have proven to affect gut health in a 
number of ways. Let’s focus on the gut. It looks like 
it can play an important role in saving the planet!
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Gut health refers to the physical state and 
physiological function of the gastrointestinal 

tract and in the livestock system; this topic is often 
focused on the complex interacting components of 
the intestinal system that influence animal growth 
performance and host-microbial homeostasis. With 
the antibiotic restriction use in animal production 
in many countries worldwide, research on the four 
major components of gut health, including diet (i.e., 
nutrition), mucosa, microbiome, and the immune 
system, has received many interest, particularly 
when alternatives to antibiotic are studied. Amongst 
these alternatives, solutions based on short and me-
dium fatty acid and their derivatives continued to 
be widely investigated for a better understanding of 
their various and beneficial effects on animal health 

and performance and for the optimization of the ef-
ficacy of these compounds for innovative feed addi-
tives development.

SHORT AND MEDIUM CHAINS FATTY ACIDS
ESTERS: DEFINITION AND PROPERTIES
Fatty acids are commonly categorized as short 

chain (SCFA; up to 4 C), medium chain (MCFA; 
from 6 to 12 C) and long chain (LCFA; more than 
12 C). The role of SCFAs and MCFAs in control of 
infection and maintenance of health and integrity of 
digestive tract has been extensively studied in vitro 
as well in different animal species. Amongst limiting 
points that have been reported for their use, it can be 
cited their handling in industrial environment due 
to their pungent odor and unpleasant taste. 

HOW FATTY ACID ESTERS CONTRIBUTE 
TO GUT HEALTH IN ANIMAL PRODUCTION?

Sustainability is a growing key issue for poultry and swine productions. One 
of the main social expectations is to remove antibiotics from feeds. Many 

feed additives could be an alternative to support gut health. Thanks to their 
proprieties, fatty acid esters can be an excellent solution to alleviate this 

challenge in monogastric productions.

Pauline Duménil
Product Manager
Mixscience, Avril Group

Claire Le Dain
Product Manager
Mixscience, Avril Group

Dr. Clarisse Techer
Research Innovation 
Development Manager
Mixscience, Avril Group
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Moreover, the potential effect of SCFA and MCFA 
without any protection would be limited because of 
prompt absorption and metabolism or both in the 
gastric area of the intestinal tract. New products have 
been developed through the formation of calcium and/
or sodium salt with the fatty acids or esterification of 
these acids prior to addition to feed. Esterification has 
an important advantage as the esterified SCFA and 
MCFA escape gastric digestion thus reaching the small 
intestine where they can exert their effect. When these 
acids, in salt or esterified form are fed to animals, posi-
tive effects on growth performance, intestinal microbi-
al growth and health status of the animals are observed.

Different mode of actions has been described to 
explain how short and medium fatty acids and their 
esterified forms can improve animal health and per-
formance. These mechanisms involved the ability of 
these compounds to:

• Maintain a healthy balance of bacteria in the gut 
Fatty acid esters contribute to a healthy gut bal-

ance by their antimicrobial properties, their ability 
to limit the invasion of intestinal epithelial cells by 
pathogens and to maintain microbiota with suffi-
cient level of beneficial bacteria. 

Regarding their activities toward pathogens, the ef-
fect of fatty esters is both bactericidal (killing) and bac-

teriostatic (growth-inhibiting) depending on the length 
of the carbon chain, concentration, synergism among 
them, and target bacterium. The SCFAs and AGCM 
of C6-C10 act preferentially on Gram-negative bac-
teria such as E. coli, Salmonella and Campylobacter by 
limiting the adhesion and therefore the colonization 
of these bacteria on the intestinal cells. AGCMs with 
C12, such as lauric acids and derivatives, are particu-
larly known for their effectiveness against Gram-posi-
tive staining bacteria, such as Clostridium perfringens, 
Staphylococcus spp. and Enterococcus spp. due to the 
easy-to-reach amphiphilic phospholipid double layer. 
Indeed, Gram negative bacteria have a more complex 
membrane structure that is more difficult to access. 

Membrane destabilization by the incorporation 
of fatty acid esters into the bacterial cell wall and 
cytoplasmic membrane, as well as the inhibition of 
bacterial lipases, which are necessary for the coloni-
zation of the skin and the intestinal mucosa, may be 
the main mode of action.

Lipid-encapsulated viruses and some parasites can 
also be targets for fatty acids esters; involving also 
activities of fatty acids esters on membrane degrada-
tion, disrupting the functioning of microorganisms 
and compromising their infectivity. 

• Promote the gut maturation and integrity
Challenges due to environment, nutritional stresses 

or related to health status of animal, can cause changes 
in intestinal morphology. Initially, a large size of villi is 
a sign of good digestive health. The absorption surface 
being important, the food will be well valued. Con-
versely, a great depth of the crypts is a sign of maldi-
gestion. These crypts are the site of cell renewal. Thus, 
the shallower the crypts, the faster the renewal and the 
faster the nutrients are. SCFAs and MCFAs can be di-
rectly absorbed and supply energy to promote the re-
newal and repair of intestinal epithelial cells, maintain 
the integrity of intestinal mucosal barrier function.

• Modulate the immune system and prevent 
inflammation

The gastrointestinal tract is not only an import-
ant organ for the digestion, absorption, and metab-
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olism of food nutrients, but also the largest immune 
organ in the body, comprising more than 70% of 
immune cells. However, in pig and poultry produc-
tion, animals are always subject to challenges due to 
the presence of pathogenic microorganisms or en-
vironmental factors, which lead to activation of the 
immune system in the gastrointestinal tract. This 
activation leads to the production of a diverse set 
of specialized cells and signaling molecules, in par-
ticular pro-inflammatory cytokines such as tumor 
necrosis factor (TNF)-α, interleukins (IL): IL-1β IL 
-6, IL-8… The overproduction of these cytokines 
leads to lesions and dysfunction of the intestinal 
mucosa and, consequently, poor growth of animals. 

There are a lot of evidence regarding the effects of 
SCFA or MCFA and their derivatives on immunity, 
antimicrobial activities, animal health and perfor-
mance. However, according to the types/forms/com-

binations/ dosages of glycerides, different modes of 
action, and also, different levels of efficacy can be 
met. It’s thus indispensable to check the expected 
activities of these associations through in vitro and 
in vivo trials. The results described below indicate 
that short and medium fatty acid esters blend, like 
Lumigard Most, demonstrates antimicrobial, phys-
iological, and immunological properties and has 
positive effects on animal health and performance 
in broiler chickens and piglets.

ANTI-MICROBIAL AND 
ANTI-INFLAMMATORY ACTIVITES OF 
FATTY ACID ESTERS: IN VITRO-RESULTS
Minimum inhibitory concentrations (MICs) are de-

fined as the lowest concentration of an antimicrobial 
that will inhibit the visible growth of a microorganism 
after overnight incubation. MICs values are considered 
the “gold standard” for determining the susceptibility 

Table 1. MICs values (ppm) of a blend of fatty acid esters toward main pathogens from poultry and porcine industry

Fatty 
acid 

esters

Gram + bacteria Gram - bacteria

Enterococcus 

hirae

125

Streptococcus 

suis

250

Staphylococcus 

aureus

250

Clostridium 

perfringens

32

Enterococcus 

cecorum

125

Clostridium 

perfringens

32

Staphylococcus 

aureus

125

Escherichia 

coli

>4000

Salmonella 

typhimurium

>4000

Campylobacter 

jejuni

250

Figure 1. Adhesion percentages of S. Typhimurium, E. coli and C. jejuni 
on HT-29 cells in presence of fatty acids esters. 

The symbols "*" (p ≤ 0.05) and "**" (p ≤ 0.01) indicate significant differences 
compared to the control.
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of bacteria to the antimicrobials and are commonly 
used to test alternatives to antibiotics. When evaluat-
ing the antimicrobial effect of a blend of fatty acid es-
ters solution, it appeared particularly efficient toward 
Gram positive bacteria, with MICs value ranged from 
32 ppm for Clostridium perfringens to 250 ppm for 
Streptococcus suis and Campylobacter jejuni (Table 1).

By limiting the colonization on epithelial cells, 
the specific association of different fatty acids esters 
allowed to broaden the spectra of action specially 
toward Gram negative bacteria, such as Salmonella 
spp., a main issue in a sanitary point of view. Bacte-
rial competition assays were carried out in order to 
evaluate the capacity of the fatty acid esters blend to 
limit the adhesion of strains of S. Typhimurium, E. 
coli and C. jejuni on HT-29 intestinal cells. For this, 
the blend was introduced simultaneously with the 
bacterial strains then left in contact for 2 hours. For 
each of the strains tested, the percentage of adhesion 
varied from 30% to 55% compared to the control 
(without fatty acid esters). This result highlights that 
the tested solution significantly reduces the propor-
tion of bacteria adhered to intestinal cells (Figure 1).

Another key component of gut health is the ef-
fect of solution on inflammation. An overreaction 
of the immune system consumes energy that would 
otherwise have been used for animal growth. A pos-
itive effect on the immune response also reduces the 

risk of secondary infection. Fatty acid esters have 
shown to limit the overreaction of the immune sys-
tem by reducing the level of pro-inflammatory me-
diators as illustrated in Figure 2.

BENEFITS IN PIGLETS: FATTY ACID 
ESTERS REDUCE THE COLONIZATION 
OF STREPTOCOCCUS SUIS (SS9)
Streptococcus suis is a widespread swine pathogen 

causing sepsis, meningitis, and other infections, often 
requiring antibiotics use to control diseases. The upper 
respiratory tract is believed to be the primary transmis-
sion route of S. suis and the gastro-intestinal tract the 
secondary one. To be able to cause clinical infection S. 
suis has first to adhere and colonize in the animal and 
then to translocate through epithelial barrier, spread in 
connective tissues, lymphatic system and blood stream 
and to infect different organs. After being transmitted 
nasally or orally, S. suis can colonize the palatine ton-
sils of pigs and induce negative effects on animal. 

To comfort previously CMIs data obtained in vi-
tro toward this pathogen, a trial was conducted to 
describe effects of a fatty acid esters-supplemented 
premixture in weaned piglets challenged with sero-
type 9 (SS9). At weaning, 30 piglets were allocated to 
3 groups: unchallenged with control diet, challenged 
with control diet (positive control), challenged with 
fatty acid esters supplemented diet (FA-esters). All 
piglets received an adaptation diet during the first 

Figure 2. Effects of Fatty acid esters on pro-inflammatory mediators (IL-8 and TNF-α) at different 
dosages, on cells culture models after bacterial (E. coli) and endotoxins challenges (LPS). 

The symbols "*" (p ≤ 0.05) and "**" (p ≤ 0.01) indicate significant differences compared to the control.
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week after weaning, then groups positive control and 
FA-esters were inoculated with SS9 (isolate 2524) via 
oral and nasal routes with 3 mL at the dose of 1.0 x 
109 CFU/mL per route. Piglets from negative con-
trol receiving phosphate buffer saline instead. 

Results showed that SS9 concentration decreased 
in negative control and +FA esters, from 4.0 to 2.2 
and 4.9 to 3.2 Log10 CFU.mL-1, respectively. In +C, 
SS9 concentration remained constant (5.4 Log10 

CFU.mL-1) (Figure 3). This trial highlighted the 
beneficial effects of fatty esters supplementation to 
reduce S. suis colonization in piglet tonsils.

BENEFITS IN POULTRY: FATTY ACID 
ESTERS CONTRIBUTE TO GUT HEALTH 
BY THEIR EFFECTS ON MICROBIOTA AND 
INTESTINAL CELLS
Through an in vivo trial performed on a necrotic 

enteritis (NE) model on broilers, comparing 4 groups 
on 110 animals per group: Control (infected un-
treated), Positive Control (control with antibiotic), 
2 groups with low and high dosage fatty acid esters- 
supplementation, it has been observed a positive effect 
of supplementation on the reduction of Clostridium 
perfringens. Microbiota relative abundance of Clos-

tridium was reduced by an average of 30% and 50% 
in fatty acid esters groups, respectively, compared to 
control. In treated group, antibiotic was highly ef-
ficient toward Clostridium spp. (less than 0.05% of 
abundance). However, the beneficial Lactobacillus 
bacteria were also significantly reduced (71% relative 
abundance vs 91.3% in control), associated with an 
increase of the genus Corynebacterium, Staphylococ-
cus, Shigella and E. coli, that represented respectively 
above 7%, 10%, 4.5% and 2.5% of the microbiota. 
Fatty acid esters supplementation limited the pre-
dominance of these opportunistic bacteria (Figure 4).

In concert with the antimicrobial effect and their 
ability to balance the microbiota with the maintain-
ing of the beneficial microflora, inclusion of fatty acid 
esters has shown direct effects on the histomorphol-
ogy of the gut by increasing the villus length (Figure 
5). Herein, supplementation of fatty acids esters may 
facilitate the nutrient absorption, maximizing nutri-
ent utilization and that in turn growth performance 
in broiler chicken (-0.02 to 0.04 pts of ICC). 

CONCLUSION
With growing evidence, fatty acids esters solutions 

appeared as useful in preventing and mitigating micro-

Figure 3. Streptococcus suis (SS9) concentration in swine tonsils 
(Log10 CFU.mL-1)             (*) Treatment X day interaction (P<0.001)
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bial disease in animal production and represent, thus, a relevant 
alternative to antibiotics use. The complementary effects of asso-
ciation carefully selected ingredients in various animal challenges, 
allow to combine multiple modes of action in the gut, such as 
antimicrobial, physiological, and immunological properties con-
tributing also to better health and performance in broiler chick-
ens and piglets.

About Dr. Clarisse Techer
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Figure 5. Villus length (µm) in different groups (control, 
positive control with antibiotic treatment - Fatty acids 

esters low- and high dosage (p<0.1))

Figure 4. Effects of fatty acid esters (low- and high-
dosage) on ileal microbiota composition compared to non-

treated group and treated groups in a poultry NE challenge
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“The gastrointestinal microbiota, which has been associated with nutrient 
availability and maintenance of the normal physiological status of the 

gastrointestinal tract, can be influenced by feeding effective prebiotic fibres. 
The prebiotic effects of unique seaweed blends have been demonstrated 
in trials, confirming positive impacts on the beneficial, butyrate-producing 

gastrointestinal microbiota.”

PREBIOTICS AND THE GI MICROBIOTA 
The gastrointestinal (GI) microbiota can af-

fect intestinal nutrient availability and modulate the 
immune response of the host animal (Stanley et al, 
2014; LaBlanc et al 2017). The microbial commu-
nity has a specific composition in healthy animals 
consuming a nutrient adequate diet (Borda-Molina 
et al, 2018); however, poor diet, stress, infection or 
other environmental challenges can alter the pro-
file of the GI microbiota. This can result in the de-
velopment of a condition referred to as dysbiosis, 
a disturbance of the normal GI microbiota profile 
resulting in an altered immune response and conse-
quent digestive disorders (DeGruttola et al, 2016). 

Recent advances in genomics have shed new light 
on the GI microbiota profile and related physiolog-
ical effects. Using metagenomic analyses, chicken 
caecal samples were found to contain Proteobac-
teria as the most abundant phylum (47–79%) fol-
lowed by Firmicutes (12–28%) and Bacteroidetes 
(7–27%). At the family level, the Ruminococcace-
ae, Lachnospiraceae, Clostridiaceae, Eubacteriaceae 

and ‘unclassified bacteria’ were the most abundant 
species (Borda-Molina et al, 2018).

Prebiotics are non-digested food components that 
can improve the gut health and digestive functions 
of the host animal. By definition, a prebiotic food 
component must be resistant to gastric acidity and 
hydrolysis by mammalian enzymes and subsequent 
gastrointestinal absorption, subject to fermentation 
by intestinal microflora and selectively stimulate 
the growth and/or activity of the intestinal bacteria 
that contribute to health and wellbeing of the host 
(Gibson and Roberfroid, 2017). 

SEAWEED 
Marine macroalgae consist of three groups, the 

Phaeophyta (brown), Chlorophyta (green) and 
Rhodophyta (red) seaweeds, with more than 10,000 
species. Less than 300 of these species are com-
monly commercially used globally, with approx-
imately 160 Rhodophyta, 75 Phaeophyta and 30 
Chlorophyta exploited (White and Wilson, 2015). 
Seaweeds are known to be rich sources of bioactive 

SEAWEED CAN POSITIVELY 
INFLUENCE THE POULTRY 
MICROBIOME

Hadden Graham
Chief Commercial Officer
Ocean Harvest Technology
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compounds with potential applications in human 
and animal nutrition. Their biochemistry includes 
polysaccharides, peptides, essential fatty acids, 
phlorophenols, phytogens, pigments and minerals. 
Among the bioactive compounds in seaweed, the 
polysaccharides are of particular interest for their 
specific prebiotic effect on the gastrointestinal (GI) 
microbiota and reported health and nutrition ben-
efits (Sardari and Karlsson, 2018; Cherry et al., 
2019; Shannon et al., 2021). 

SEAWEED POLYSACCHARIDES 
Unique polysaccharides (dietary fibre) found 

only in seaweed account for around 30-75% of dry 
weight, serving a structural role in cell walls (Xu et 
al, 2017). Of the total fibre in seaweed, a propor-
tion is soluble polysaccharides, possessing particu-
lar prebiotic activity. The soluble polysaccharides 
generally comprise around 55–65% of total fibre 
in commonly used green and red seaweed and can 
be even higher in commonly used brown seaweed 
(Lahaye 1991). These soluble polysaccharides are 
particularly effective prebiotics in animals (Hen-
tati et al, 2020). Relative to fibres in land-based 
plants, seaweed polysaccharides tend to be more 
highly substituted, more complex and less lignified, 
making them attractive as functional prebiotics in 
the animal hindgut. In addition to solubility as a 
functional property, the sulphated seaweed polysac-
charides are unique in that they combine the bioac-
tivities of polysaccharides and the attached sulphate 
group. The fibres identified in seaweed are generally 
absent in land-based plants (Berri et al, 2017). The 
extent to which seaweed polysaccharides are sul-
phated differs among the main seaweed species. For 
example, the ulvans from green algae are extensively 
sulphated, whereas alginates and agars, the predom-
inant polysaccharides in brown and red seaweed, 
respectively, are not. The high diversity in seaweed 
polysaccharides provides opportunities to combine 
different seaweed species, creating a more diverse 
source of prebiotic fibres compared to using a single 
seaweed or land plant polysaccharide as a source of 
prebiotic fibre. This concept has been used to for-
mulate specific blends of seaweeds, containing vary-
ing proportions of brown, green and red seaweeds. 

The bioactivity of seaweed polysaccharides depends 
on factors such as molecular weight, charge density, 
sulphate content and structural and conformation 
characteristics (Hentati et al., 2020). Numerous sci-
entific papers indicate that seaweed polysaccharides 
may display bioactive properties including anticoagu-
lant, antioxidant, antithrombotic, bacteriostatic and 
antiviral activities. Several studies have reported that 
sulphated polysaccharides extracted from different 
seaweeds have demonstrated an inhibitory effect on 
the growth of pathogenic bacteria (De Jesus Raposo 
et al 2015). Extracts rich in seaweed fibres decreased 
the faecal E. coli populations in pigs and reduced 
bacterial load in raw meat products (McDonnel et al, 
2010). Furthermore, green seaweed polysaccharides 
such as ulvans have been shown to possess strong 
immune-modulating activities (Wany et al., 2014). 
However, evidence suggests the prebiotic effect is the 
primary mode of action by which macroalgal poly-
saccharides added to animal feed influences GI mi-
crobial profile, physiological indicators of GI health, 
digestive efficiency and growth response in animals. 

Figure 1: Relative abundance of caecal bacteria at 
phylum level in broiler chickens consuming control 
diets or with added OceanFeedTM Poultry seaweed 

blend for 42 days. 
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APPLYING A SEAWEED BLEND POSITIVELY 
IMPACTS POULTRY GI MICROBIOTA 
In a 42-day study, OceanFeedTM Poultry, a propri-

etary blend of brown, green and red seaweeds, in-
cluded in broiler diets moved the relative abundance 
profile of bacterial families in the caeca towards Fir-
micutes, with a decrease in Actinobacteria (Figure 1). 
This shift led to a change in Firmicutes: Bacteroidetes 
ratio from 17.7 to 22.6 (Mohammadigheisar et al, 
2020), indicating the presence of more of the im-
portant fibre-degrading, butyrate producers such as 
the Ruminococcaceae and Lachnospiraceae (Vital et 

al, 2017). Similar changes have also been observed 
in the faecal microbiome of pigs and horses when 
fed suitable seaweed blends (Sands et al, 2022). In 
this trial, the broiler chickens consuming the sea-
weed-containing diet tended (P≤0.09) to have im-
proved body weight gain and feed conversion ratio. 

In a follow-up trial, broilers were again fed from 
1-42 days of age with diets without (control) or sup-
plemented with OceanFeedTM Poultry seaweed blend. 
Liveweight at 42 days increased by 50 grams while 
Feed Conversion Ratio improved (P<0.01) by 4-points 

Figure 2. Final liveweight (kg), feed conversion ratio (FCR, feed: gain), liveability (%) and European 
productivity index (EPI) of broiler chickens fed a control diet or the control diet supplemented with 

OceanFeedTM Poultry seaweed blend from 1-42 days of age.

Figure 3: Egg production (Hen Day Production, %), feed conversion ratio (FCR, Feed/Egg), shell 
breaking strength (kg. F) and Haugh Units from hens fed OceanFeedTM Poultry seaweed blend from 

50-62 weeks of age. 
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with the addition of OceanFeedTM Poultry (Figure 2). 
Mortality was reduced from 4% to zero, while the Eu-
ropean Productivity Index (EPI), calculated from live-
weight, FCR and liveability, also improved (P<0.01) 
with the addition of OceanFeedTM Poultry. Overall, 
OceanFeedTM Poultry reduced total feeding costs (in-
cluding seaweed) per kg liveweight gain.

The effect of OceanFeedTM Poultry seaweed blend on 
layer performance was subsequently tested in a 12-week 
trial with 50-62 week old hens. OceanFeedTM improved 
(P<0.05) hen day production by 2.5% and feed conver-
sion ratio by 4 points (Figure 3). Egg quality was also 
improved (P<0.05), with an increase in Shell Breaking 
Strength of 0.3 kg.F and in Haugh Units of 2.8.

CONCLUSIONS 
The GI microbiota, which has been associated 

with nutrient availability and maintenance of the 
normal physiological status of the GI tract, can be 
influenced by feeding effective prebiotic fibres. The 
prebiotic effects of unique seaweed blends have been 
demonstrated in trials, confirming positive impacts 
on the beneficial, butyrate-producing GI microbio-
ta. Butyrate serves a key role in energy provision to 
the intestinal epithelium, modulating immune re-
sponse, and affects several key metabolic pathways 
in the body. Two trials reported here confirm the 
ability of seaweed supplementation to improve per-
formance and reduce production costs in broilers 
and layers. 

https://oceanharvesttechnology.com/
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The gastrointestinal tract is the largest, most significant point of pathogen 
entry into live poultry production. In addition, it is the system responsible for 
extracting nutrients used in vital physiological functions promoting growth 

and homeostasis in birds.

Enteric diseases negatively impact performance 
because they disrupt the poultry gastrointesti-

nal tracts’ ability to derive essential nutrients required 
to grow and drive production. Therefore, preventing 
performance and productivity challenges associated 
with poor enteric health depends on our ability to 
mitigate pathogen prevalence in the GIT. 

What is the most impactful way to do that? En-
sure that the most significant input into poultry 
production, feed, is of the highest quality. 

REDUCED GUT HEALTH AND ITS IMPACT 
ON PERFORMANCE
Gut health is complex. Supporting bird survival 

and growth is a delicate balance of converting ener-
gy from nutrients and modulating immune respons-
es, all the while supporting a synergistic community 
of microorganisms. 

In the healthy GIT, feed is digested with the as-
sistance of the microbiota. The nutrients that are 
absorbed are used in energy cascades that promote 
essential physiological functions as well as growth 
and productivity. In a sick bird, energy is divert-

ed and used to support immune responses instead 
of growth. The GIT is the largest entry point for 
pathogens. As such, it is critical for producers to 
carefully consider what impact feed quality has on 
gut health and, as a result, poultry performance.

Disruption within the GIT prevents poultry from 
efficiently utilizing nutrients and triggers immune 
responses that divert energy from growth. Perfor-
mance-limiting intestinal diseases such as necrotic 
enteritis are linked to inflammation, dysbiosis and 
damage to the mucosal barriers, as well as losses on 
feed conversion and body weights and increased 
flock mortality.

HOW DO FEED-SOURCE PATHOGENS 
IMPACT GUT HEALTH? 
High microbial loads in feed negatively impact 

feed quality by potentially increasing the likelihood 
of spoilage, but more significantly through intro-
ducing pathogens directly to the GIT. 

Over the past few decades, Anitox has collected 
data on feed microbial loads and pathogen preva-
lence in different feed materials. We have observed 

CAN MITIGATING 
FEED-SOURCE PATHOGENS 
PROTECT GUT HEALTH AND 
POULTRY PERFORMANCE?

Matt Oldnall
Technical Services Manager EMEA/AP
Anitox
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that not every feed ingredient is at risk for high-lev-
el microbial contamination and that microbial loads 
depend on type and quality. Our examination of 
over 8,000 feed ingredient samples shows that when 
looking at the general microbial loads of feed, an-
imal by-product meals and vegetable proteins such 
as soybean meal have the highest microbial loads 
and present a higher risk of microbial contamina-
tion to feed formulations. Analysis of more than 
2000 samples of various ingredient types revealed 
that vegetable oils, cereal grain by-products, and 
animal protein meals had the highest incidence 
rates of Clostridia perfringens. In finished feeds, 
Clostridia perfringens incidence is highly variable 
and ranges from 3.65% in pelleted feeds to 55% in 
non-pelleted feeds.

Introduction and heightened prevalence of patho-
gens causing performance-limiting disease, such as 
Clostridium perfringens, are detrimental to feed effi-
ciency and weight gain, potentially increasing FCR 
by 2-3 points, production costs, and reducing bird 
health and performance.

Multiple studies have shown that sub-clinical C. 
perfringens infections occur in approximately 30% of 
flocks. Affected birds experience increased mortality 
and carcass condemnations and typically have a reduced 
live weight while consuming more feed. On average 
sub-clinical C. perfringens infection requires the bird to 
consume an additional 80 grams per kilogram of live 
weight. Reduced feed conversion and bird performance 
can cost producers between $0.05 to $1.50 per bird.

Feed-source pathogens have a direct line to the 
GIT and, depending on the age, management con-
ditions and prevalence, displace the natural micro-
biota, colonize the gut and cause infection. This 
route impacts bird performance in two main ways.

High microbial loads in feed present an increased 
risk of heightening the prevalence of pathogens 
within the gut. Increased pathogen prevalence can 
lead to infection and trigger an immune response. 
This can be costly to producers because birds fight-
ing infection are expending energy in a way that 
does not lead to productive growth.

GIT disruption prevents efficient nutrient utilization and can trigger immune responses that divert 
energy from bird growth.
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Another key impact feed-source pathogens have 
on gut health is dysbiosis. In a healthy gut, com-
mensal bacteria can outcompete pathogens for re-
sources and block pathogen colonization through 
competitive exclusion. However, when commensal 
bacteria are not well established, pathogens can 
easily disrupt them; this is especially applicable in 
young birds. Early pathogen colonization of a juve-
nile gut can have lifetime repercussions on bird per-
formance, so it never achieves its genetic potential.

EFFECTIVE OPTIONS 
FOR FEED PATHOGEN CONTROL
Mitigating high microbial loads in feed and feed 

ingredients protects feed value and gut health by 
preventing pathogens from entering the gut. Ade-
quately implementing effective feed pathogen con-
trol requires producers to understand the pathogen 
risk presented by their feed formulations.

Why is it so important for producers to imple-
ment effective feed pathogen control?

The first reason is that feed is easily one of poul-
try production’s most important and costly compo-
nents. High microbial loads in feed degrade feed 
quality and prevent poultry producers from extract-
ing every available ounce of value via bird perfor-
mance, resulting in a direct hit to profitability.

However, the second reason is just as important. 
Pathogens are ubiquitous within the environment 
and poultry production. Many different fomites 
track pathogens into live production, and once 
there, they spread far and wide. Feed is supplied 
from a single source to multiple operations daily. 
An ingredient entering the system with a high mi-
crobial load can impact multiple poultry houses. 
Continuously supplying feed with high microbial 
loads constantly challenges each bird’s gut.

Effective feed pathogen control programs should 
be created to address specific risk and consider fac-
tors such as the age and gut integrity of the birds 
and the risk associated with ingredients in the feed. 

Protecting gut health requires the effective mitigation of feed-source pathogens such as Clostridia 
perfringens.



ISSUE FOCUS

FEED & ADDITIVE MAGAZINENovember 2022 55

Feed sanitizers and specially formulated organ-
ic acid blends can be used independently and 
in combination to address operational needs 
and support performance goals.

Anitox’s latest organic acid blend, Fortrol® 
works alongside feed sanitizer Finio® in pro-
grams to reduce feed-source pathogen trans-
mission at source and lower microbial loads of 
finished feeds.

Protecting gut health requires the effective 
mitigation of feed-source pathogens. Anitox 
helps producers to flexibly manage the variable 
risk of feed and feed ingredients while support-
ing productivity and profitability goals. We offer 
high-level, long-term, broad-spectrum control 
over feed-source pathogens to ensure that feed 
remains clean until the point of consumption. 
By promoting feed hygiene, we can mitigate the 
transmission of feed-source pathogens and pre-
vent contamination of processing and milling 
facilities.

Combining effective feed sanitation and hy-
giene strategies into a single comprehensive 
program gives producers effective, hassle-free 
and least-cost control over feed-source patho-
gens that challenge gut health and poultry per-
formance.

About Matt Oldnall
Matt Oldnall has over 10 years of experience 

in the poultry industry. Following his completion 
of a Bachelor of Animal Science and subsequent 
Honours in Poultry Science at the University of 
Pretoria, he went on to further his education with 
a specific focus on feed and feed pathogen control 
during his Master of Science in Poultry Produc-
tion at Harper Adams University.  As Technical 
Services Manager for the EMEA and AP, Matt 
aids producers in understanding feed as a fomite 
and works alongside leading producers to imple-
ment effective feed-source pathogen mitigation 
strategies.

Fortrol® is the latest innovation
from pathogen control specialist

Anitox, partner of the world’s
leading feed and food producers

for more than 45 years.
 

Fortrol® is applied to feed
materials and compound feeds to

reduce the risk of harmful
microbes and to prevent

recontamination immediately
post-heat treatment.

 
Fortrol® can be used both as

preventive or corrective action, as
well as a flush treatment to

reduce risk of pathogen
colonization in ingredient

processing plants and feed mills.

Effective organic acid
feed pathogen control,

 optimized through high-
performance application

www.anitox.com/fortrol

https://www.anitox.com/fortrol
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Imagine watching an orchestra: You are interest-
ed in the music produced by the musicians to-

gether, not what each individual is playing. Recent 
research suggests that we should look at the microbi-
ome like that orchestra, focusing on what all the mi-
crobes are producing together, as a symphony, and 
how it benefits its animal host.

With this idea in mind, and with the development 
of more advanced technologies in microbiome re-
search, it’s time to change the paradigm: Instead of 
focusing on which bacteria are present in a microbi-
al community, it’s imperative that we examine what 
they are doing as a group. In doing this we consid-

er one of the most important characteristics of the 
microbiome, cooperation, and how microorganisms 
interact with each other.

In the Human Microbiome Project, it became 
clear that the functions performed by all the bac-
teria together are far less dependent on the pres-
ence or absence of single microbes than previously 
thought. This functional view of the microbiome 
provides opportunities to explore what the micro-
organisms are doing and how the end products of 
their metabolism benefit the host. Indeed, a large 
portion of substances in the bloodstream of ani-
mals originate from the intestinal microbes, and 

PRECISE MICROBIOME MODULATION: 
A NEW ERA IN MICROBIOME RESEARCH 

IN POULTRY PRODUCTION

“A large portion of substances in the bloodstream of animals originate from 
the intestinal microbes, and these are key when linking physiological processes 

(e.g., digestion and fermentation) with health and welfare. Modulating the 
functions of the microbiome by adding nutrients or feed additives brings new 

opportunities to harness the full potential of the microbiome.”

Jack Geremia
Global Head of Microbiome 
Discovery
DSM Animal Nutrition

Cristiano Bortoluzzi
Senior Poultry Scientist – 
Global Innovation Team
DSM Animal Nutrition
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these are key when linking physiological processes 
(e.g., digestion and fermentation) with health and 
welfare. Modulating the functions of the microbi-
ome by adding nutrients or feed additives brings 
new opportunities to harness the full potential of 
the microbiome.

MODULATING THE MICROBIOME 
WITH PRECISION BIOTICS
Precision Biotics (PB), a new category of nutri-

tional feed additives, are being developed to lever-
age the recent advances in microbiome sciences 
and to cope with challenges faced by the poultry 
industry. The mechanism of action employed by 
PBs is different from that of prebiotics or other 
conventional gut-health products. Precision biotics 
are carbohydrates with glycosidic linkages and size 
distributions selected specifically for their ability to 
modulate intestinal microbiome pathways. In other 
words, it is a very precise conductor of the microbi-
ome that brings overall harmony to the gut. For in-
stance, our specifically selected PB (SymphiomeTM, 
DSM Nutritional Products) increases the number 
of genes associated with protein and amino acid 
metabolism and short-chain fatty acid production, 
which reduces intestinal ammonia production. In 
studies, the result was an improvement in observed 
in litter quality and welfare indicators, such as foot 
pad dermatitis.

A publication from Walsh et al. (2021) reported 
that our PB modulated the functions of the cecal 
microbiome related to propionic acid production 
and nitrogen metabolism. A publication by Jacqui-
er et al. (2022), comprising two studies of broil-
er chicken studies raised in floor pens to evaluate 
the effect of our PB, showed that PB supplemen-
tation improved litter score, ammonia output and 
gait score. As a consequence of improved welfare 
and gas emission indicators, the PB improved body 
weight gain (BWG) by 44g on day 35 and feed con-
version ratio (FCR) by 11.4 points. In the second 
study, BWG was improved by 112 g, and FCR by 
4.7 points.

MECHANISM OF ACTION 
OF PRECISION BIOTICS
Precision biotics are microbiome metabolic mod-

ulators that conduct bacterial functions, encour-
aging the production of substances that promote 
beneficial outcomes to the animal. The high-quality 
research conducted to understand the exact mech-
anism of action of PBs has demonstrated that it in-
creases metabolic functions intrinsic to the micro-
biome that are able to detoxify unabsorbed amino 
acids and leaked host protein, independent of the 
microbiota composition. This leads to higher resil-
ience to enteric stress, better nutrient utilization, 
improved welfare and reduced emissions.
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Similar to its host, the microbiome possesses a me-
tabolism that can be modulated in specific ways. For 
example, being able to positively alter the protein 
metabolism of microbes would lead to an enhanced 
production of beneficial substances, such as branched 
and short-chain fatty acids, and polyamines. On the 
other hand, suppressing undesirable functions of 
the bacteria can reduce ammonia/ammonium pro-
duction and emission, and reduce the generation of 
skatole and other indoles that increase luminal pH, 
cause epithelial damage and negatively impact litter 
quality and welfare, among other negative effects.

We have demonstrated that our PB consistently 
shifts overall microbial metabolism (Figure 1A), by 
increasing the abundance of beneficial pathways 
and decreasing the abundance of putrefactive path-
ways (Figure 1B).

It is essential to understand that it’s not protein 
fermentation in general that is a concern, but spe-
cific functions of bacterial protein fermentation. 
Being able to specifically reduce these undesirable 
functions is important in poultry production. In-
creasing nitrogen metabolism and the conversion 
of ammonia into amino acids can influence the 
total amount of nitrogen and ammonia excreted, 
with the amino acids potentially used to build mi-
crobial protein. Decreasing nitrogen and ammonia 
secretions can help lower producers’ environmen-
tal impact.

FINAL CONSIDERATIONS
Enteric bacterial infections are one consequence 

of modern intensive animal production, and can 
lead to major financial losses and increase the risk 
of foodborne illness from bacterial contamination 
of meat and meat products. However, influencing 
the functions of the microbiome that can lead to 
higher utilization of nitrogen, and lower produc-

(A)

(B)

Figure 1: Overall microbiome metabolism shift promoted by SymphiomeTM (A), and abundance of 
pathways changed with SymphiomeTM relative to control. 
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About Cristiano Bortoluzzi
Cristiano is a Senior Poultry Scientist in the Poultry Innovation Team at DSM Animal Nutrition and Health. He has a vet-

erinarian degree, from the Federal University of Parana, and a Masters in Animal Science, from the University of São Paulo 
in Brazil. Following his PhD in Poultry Science from the University of Georgia, USA, he completed a post-doctoral training at 
the USDA-ARS. He has a strong background and experience in gut health, host-microbiome interactions, and poultry nutrition 
research. Cristiano joined DSM in August 2021, and is committed to support developing innovative and profitable solutions to 
the poultry industry.

About Jack Geremia
Jack Geremia, PhD is a repeat biotechnology founder, inventor, and innovator, currently serving as the Global Head of Micro-

biome Discovery, Animal Nutrition and Health at DSM Nutritional Products (Kaiseraugst, Switzerland). Jack holds a PhD in 
chemistry from Princeton University, where he was a Hugh Scott Taylor Scholar. He is an author or inventor on more than 120 
scientific articles, patents, patent applications, and other industry/scientific publications.

tion of undesirable products may be a viable ap-
proach to mitigate intestinal issues. The increased 
production of propionic and butyric acids by the 
bacteria may be another mechanism by which pre-
cision biotics act on the host and support nutrient 
use. By modulating what bacteria are produced in 

the intestines of chickens, we can support perfor-
mance and welfare and deliver more consistent re-
sults for producers.

This article originally appeared in International 
Poultry Production magazine.

https://www.feedandadditive.com/subscribe/
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“Studies have shown that Bacillus coagulans can improve protein digestion, 
modulate and balance the intestinal microbiota, and stimulate the immune 
system. This can support performance through improved feed conversion,

a strengthened immune defense and intestinal barrier function, and a stable, 
balanced microbial mix.

Efficient animal production is highly depen-
dent on the overall well-being of animals, 

including intestinal health. Gut health is a com-
plex topic that combines nutrition, microbiology, 
and immunology and is the foundation of perfor-
mance and profitability. Indeed, when gut health 
is compromised, digestion and nutrient absorption 
are affected, which has a detrimental effect on feed 
conversion leading to economic loss and greater 
susceptibility to disease. The efficient conversion 
of feed into its basic components for optimal nu-
trient absorption is vital for both broiler and broil-
er breeder production and welfare.

The genetic progress in broiler breeding has re-
sulted in documented changes in growth rate, 
carcass morphology, and feed efficiency such that 
modern broiler chickens have substantially greater 
growth rates, carcass yield, and feed efficiency than 
the birds from yesteryear (Carney et al., 2022). This 
improvement in performance comes at a price, how-
ever, as for broiler breeders, impaired reproductive 
efficiency has been associated with increasing broil-
er performance. Moreover, broiler hens have a pro-

pensity to suffer similar underlying health problems 
as do their offspring—namely obesity and lameness. 

To counter this, feed restriction has been nec-
essary for broiler breeders during the rearing and 
laying periods to maximize productivity and re-
productive efficiency and to reduce obesity-related 
disorders. However, this feeding scheme results in 
relatively long periods of fasting, resulting in neg-
ative impacts on both health and welfare. The re-
duction of nutrients in the intestinal tract alters the 
intestinal microbiota, changes the physicochemical 
properties of the intestinal digesta and disturbs the 
balance of the intestinal ecosystem (Hinton et al., 
2000; Thompson et al., 2008). Indeed, feed restric-
tion can result in performance-impairing intestinal 
disorders, inflammation, morphological changes, 
changes in gene expression, and alterations in the 
intestinal microbiota composition. 

Antibiotic growth promotors have historically been 
used to maintain performance; however, their use has 
been banned in many regions. As such, other methods 
have been explored to keep performance in their pro-

BENEFITS OF BACILLUS COAGULANS 
DSM 32016 SUPPLEMENTATION 
ON PERFORMANCE IN BROILERS

Dr. Lydia Zeibich
R&D Application Manager
Biochem – Feed Safety for Food Safety
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duction operations. Feed additives such as organic ac-
ids, prebiotics, and probiotics have emerged as prom-
ising tools and parts of antibiotic growth promotor 
replacing approaches. Indeed, it is generally accepted 
that probiotics have the potential to improve weight 
gain, final body weight, feed digestion and conver-
sion, gut microbiota composition, epithelial growth, 
intestinal inflammation, and immune defense.

One recent study published in the Journal of 
Livestock and Technologies (Parhizkar et al., 2022) 
demonstrates the benefits of a probiotic—Bacillus 
coagulans DSM 32016—on the performance of 
broiler breeders. Bacillus coagulans DSM 32016 is 
a lactic acid-producing and spore-forming bacte-
rium. This combination makes Bacillus coagulans 
DSM 32016 a unique probiotic in animal nutrition 
and its beneficial effects can be attributed to sev-
eral modes of action. Bacterial spores are generally 
known to be resistant to heat, pressure, and acidity 
and, therefore, can survive both the pelleting pro-
cesses and stomach environment. In the intestine, 
lactic acid both improves the gut environment and 
makes an unfavorable environment for harmful, 
pH-sensitive bacterial growth.

Studies have shown that Bacillus coagulans can im-
prove protein digestion, modulate and balance the 
intestinal microbiota, and stimulate the immune 

system. This can support performance through im-
proved feed conversion, a strengthened immune 
defense and intestinal barrier function, and a sta-
ble, balanced microbial mix. In animal production, 
these health-supportive effects (associated with a 
performance improvement and reduced mortality) 
have been observed in poultry. Bacillus-based pro-
biotics have been shown to improve overall health 
and performance but also laying performance, egg 
quality, fertility, embryonic mortality, and hatch-
ability. Moreover, Bacillus coagulans supports over-
all absorption of calcium and phosphorus in laying 
hens contributing to improved eggshell thickness. 
In fact, a recent study by Parhizkar et al. 2022 cred-
its the ability for Bacillus coagulans DSM 32016 
supplementation to enhance productive and repro-
ductive efficiency of broiler breeders on its ability to 
improve overall intestinal health.

IMPROVED PRODUCTIVITY
To assess the effect of Bacillus coagulans DSM 

32016 (TechnoSpore®) on productivity and repro-
ductive efficiency of broiler breeders, a 20-week 
feeding trial was conducted in 240 hens aged 22 
weeks. Birds were randomly assigned into two 
groups of 12 replicates with 10 hens per replicate 
and fed either a basal diet (Control) or the basal 
diet supplemented with 1.0 × 109 CFU/kg final feed 
Bacillus coagulans DSM 32016 (Treatment). Body 
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weight (weekly), mortality (daily), laying perfor-
mance (daily), egg quality (weekly), and egg fertility 
(week 35 and 42), and feed clean-up time (day 175 
and day 245) were analysed. Final data were cor-
rected for mortality. The fertility of eggs was deter-
mined on weeks 35 and 42 as a percentage of total 
settable eggs. All eggs were candled on the seventh 
day of incubation and eggs with unclear embryos 
were removed and opened for visual inspection.

In comparison to the control group, TechnoSpore® 
supplementation significantly increased the total 
egg production and total settable eggs per hen (Fig-
ure 1). Moreover, probiotic supplementation en-
hanced egg mass per hen (Figure 1). TechnoSpore® 

supplementation also resulted in a significant im-
provement of egg yolk weight and eggshell thickness 
(Figure 2), although the average egg weight was re-
duced. This small decrease in egg weight is attribut-
ed to the increase in egg number as there is likely 
some limit, biologically, to production boundaries. 
No significant difference between the two groups in 
weekly egg weight difference, average body weight, 
and cleaning-up time were noted. In contrast to the 
control group in which eight fatalities were record-
ed (mortality rate of 6.7 %), no deaths in the Tech-
noSpore® group were noted. Additionally, a positive 
effect of Techno-Spore® supplementation on egg 
fertility (an average improvement of 2.5 %) was ob-
served compared to the control group (Figure 3).

Figure 1. Effect of TechnoSpore® on total egg count, total settable egg count (not broken, 
cracked, deformed, or excessively small; dirt-free), and produced egg mass per hen. Asterisks 

indicate significant differences (p ≤ 0.05).

Figure 2. Effect of TechnoSpore® on average egg weight, average egg yolk weight, and average 
shell thickness. Asterisks indicate significant differences (p ≤ 0.05).
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About Dr. Lydia Zeibich
Dr. Lydia Zeibich is an R&D Application Manager at Biochem and received her Ph.D. in Microbiology from the University 

of Bayreuth. She researched the intestinal microbiome and how dietary polymers impact intestinal fermentation. Lydia spent her 
time as a post-doctoral researcher at Arizona State University investigating the connections between gut microbiota and human 
health. Her work included studies on cardiovascular and neurodegenerative diseases. All in all, Lydia is an expert in the space 
of Host-Microbe Interactions and animal gut health.

BETTER PROFITABILITY
Although, the precise modes of action that may 

have contributed to the observed performance en-
hancements are not well understood, it can be ex-
pected that the overall improved gut health and en-
hanced feed conversion from TechnoSpore®, based 
on Bacillus coagulans DSM 32016, has facilitated 
the improvement in egg production and quality as 
well as reduced mortality.

Healthy, productive poultry is dependent on a 
healthy gut. TechnoSpore® specially developed by 
Biochem is a reliable probiotic to support gut health 
and in this way overall performance. The collective 
findings of this study indicate the multifaceted ben-
eficial properties of TechnoSpore® to increase: 

• Number of total eggs and egg mass per hen
• Number of settable and fertile eggs
• Eggshell thickness and egg yolk weight
• Farm profitability and sustainability
Additionally, these probiotic-improved parame-

ters indicate the potential of TechnoSpore® to simi-
larly improve the performance in other poultry such 
as laying hens, where the usage of pharmacological 

substances is known to be problematic. As a great 
alternative to antibiotic growth promotors, Tech-
noSpore®, based on Bacillus coagulans DSM 32016, 
can be a reliable and environmentally friendly way 
to maintain or increase farm profitability.
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Figure 3. Effect of TechnoSpore® on egg 
fertility (percentage of total settable eggs).
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The use of antibiotics in livestock is one of the 
most discussed topics today due to antimi-

crobial resistance. Companies that conduct research 
to remove antibiotic residues from the food chain as 
much as possible are trying to protect animal per-
formance and health with new alternatives. Proteon 
Pharmaceuticals has developed one of these alterna-
tive methods, too.

In this interview with Professor Jarosław Dastych, 
the company's founder, CEO and President, we 
sought the answer to "How to meet the need 
to reduce antibiotics usage in bigger poultry farming 
and make an even impact by improving on-farm 
performance and sustainability?" question and talked 

about the alternative solution of Proteon based 
on bacteriophages.

The antimicrobial resistance (AMR) is a global 
challenge. Consumers are becoming more aware 
of the problem and it is one of the reasons why 
the demand for antibiotic-free food is rising. Do 
you see it more as a durable trend or rather a tem-
porary fad?

AMR is called one of the global challenges by 
World Health Organization. Farmed animals con-
sume 80% of all antibiotics, so the frontline in the 
fight against AMR is on farms and in aquaculture. 
Growing bacterial resistance to antibiotics is a pub-
lic health threat as it reduces the access to effec-

SUSTAINABLE, NOVEL ANTIBACTERIAL 
TOOLS FOR POULTRY

Professor Jarosław Dastych, Founder, CEO and President of the Board, 
Proteon Pharmaceuticals

“Bacteriophages are the 
proven, serious competitor 

to antibiotics when it comes 
to controlling pathogenic 

bacteria. Proteon’s phage-
based products are an exciting 

alternative, as bacteriophage 
well-designed cocktails are 

very effective against the 
different pathogenic bacteria 

species. Working against 
selected pathogenic strains, 
they do not contribute to the 

development of antibiotic 
resistance.”
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tive treatments. After having experienced COVID 
pandemic, society has become more sensible to a 
potential global health risk. Moreover, food for 
health, increasing sustainability and mastering the 
role of the microbiome are among megatrends ex-
pected for food industry, what foreshadows rather a 
strong and consistent change in customer expecta-
tions and behaviors.

How is antibiotic-free food better for the con-
sumers?

First of all, because of growing AMR, antibiotics 
have been ceasing to be a good solution in animal 
production in a natural way. Secondly, they lower 
the quality of food by leaving residues in meat and 
eggs, what creates further challenges. While anti-
biotics are miracle drugs that save lives, we want 
to withdraw them as much as possible from the 
food chain. The scientific revolution and microbi-
ome discovery, understanding its impact on human 
health and food production – all of these contribute 
to the emergence of alternative, better solutions.

How can food producers limit the usage of anti-
biotics without compromising food safety? What 
are the alternatives you mentioned?

At Proteon Pharmaceuticals, we have developed 
an innovative precision technology platform which 
enables creating products based on naturally occur-

ring bacteriophages. Bacteriophages are the small-
est, most numerous organisms on the planet. Their 
purpose is to fight with bacteria in the body/nature. 
Phages are viruses that infect only bacterial cells, 
and thus since their discovery over 100 years ago 
have been proposed as antimicrobial agents. Phag-
es were used as antibacterial therapies in the 1920s 
and 30s but steadily fell out of favor following the 
discovery and mass production of antibiotics.

Bacteriophages are the proven, serious competitor 
to antibiotics when it comes to controlling patho-
genic bacteria. Proteon’s phage-based products are 
an exciting alternative, as bacteriophage well-de-
signed cocktails are very effective against the dif-
ferent pathogenic bacteria species. Working against 
selected pathogenic strains, they do not contribute 
to the development of antibiotic resistance. They 
function by modulating the microbiome and en-
abling prophylactic health. They are not a simple 
replacement for antibiotics, however, they have a 
number of other beneficial features.

What are these other beneficial features offered 
by bacteriophages?

Proteon’s phage-based products themselves are 
natural and organic. They leave no residues. Used in 
animal farming, they positively modulate the micro-
biome and contribute to obtaining better produc-
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tion results and healthier food. Our products sup-
port animal health and welfare while reducing the 
negative impact on the environment, being a part of 
sustainable agriculture. This is a significant addition-
al value, which becomes more and more important 
for the entire industry. Additionally, Proteon’s prod-
ucts support UN Sustainable Development Goals, 
including zero hunger, good health and well-being, 
climate action and responsible consumption.

That indeed does sound exciting. How about 
side-effects and safety? Do bacteriophage-based 
products create any type of resistance?

Proteon’s products do not cause any side effects 
and they leave no residues. They do not have any 
negative impact on microflora, as bacteriophages 
cease to function when they neutralize all targeted 
bacteria. They are also completely natural, safe and 
not genetically modified. Safety of one of the first 
Proteon’s phage products was approved by the Euro-
pean Food Safety Authority (EFSA).

Bacteria striving to develop resistance against 
phages have a quite difficult task, since phages also 
react to the changes and they keep evolving and by-
passing the bacterial defense mechanisms. The spec-
ificity of bacteriophage action may seem to be a dis-
advantage, however, for the prevention or treatment 
of diseases, specificity is highly desirable.

At what stage and how do you use such prod-
ucts? Can you give us an example?

Proteon Pharmaceuticals has commercialized its 
first three products in a few countries around the 
globe and they are registered as feed additives. The 
first two of them are dedicated to poultry and the 
other one is intended for aquaculture. We have 
currently five additional products in our pipeline. 
Proteon’s vision of sustainable livestock farming 
has become a reality with the development of our 
BAFASAL+G® product. It is a liquid feed additive 
that can be simply added to the drinking water on 
poultry farms, preventing the colonization of Sal-
monella. BAFASAL+G® improves bird’s health and 
performance by reducing bacterial load throughout 
the life cycle. The additive can be introduced at var-
ious points in the poultry life-cycle, though it is rec-
ommended to use it from hatching due to the young 
animals susceptibility to Salmonella.

Salmonella is the most reported cause of food-
borne outbreaks in the European Union - nearly 
one in three foodborne outbreaks in the EU in 2018 
were caused by this bacteria. Proteon Pharmaceuti-
cals’ product BAFASAL+G® contribution to reduce 
the risk of Salmonella transmission will help to fur-
ther improve food safety and quality, thereby reduc-
ing consumer risk.

About Jarowlaw Dastych
Professor Jarosław Dastych is the Founder, CEO and President of the Board of Proteon Pharmaceuticals, global leader in 

bacteriophage technology for livestock farming and aquaculture. 
Prof. Dastych's research interests range from immunology, toxicology and molecular biology to the development of novel di-

agnostic tools and bacteriophage-based or related treatment of disease. He has coordinated twelve European R&D projects with 
a total value exceeding 4 million Euros. He is the author of over 70 publications in international scientific journals and has 
co-authored 6 biotechnology-related patents.



INTERVIEW

FEED & ADDITIVE MAGAZINENovember 2022 67

https://balchem.com/animal-nutrition-health/


SPECIAL STORY

68 FEED & ADDITIVE MAGAZINE November 2022

The special story topic of this month is "Contribution of Feed Technologies to 
Sustainable Feed Production". But what does the staff shortage have to do 
with it? It is very simple... The sustainability of your feed mill and production 

is possible as long as it operates at full capacity 24/7 in accordance with 
the purpose of its installation.  For this, you need a competent team that will 
work 24/7. But who knows, maybe there isn't... Wayne Cooper, Feed Mill and 

Machinery Expert from Anderson Feed Technology, explains the matter with a 
nice practical example.

If you haven’t noticed, we have a staffing short-
age. Yeah, I know. Big news, right. Everyone is 

short on people. No night shift. Day shift that is 
understaffed. Mills designed to run 24/7 but nobody 
will operate that weekend or late night time frame.  
So I won’t detail that any further. The question is 
“What are you doing about it?”

We work with a few clients who are ahead of the 
curve on this. One in particular stands out from 
all the rest. With a 1980’s steel structure mill, they 
were operating at 400 to 500 tons per day with a 
staff of 4 people per shift. The mixer cycle was a 
bit slow. The micro system could not keep up. A 
few but not too many hand adds. Operations took 
16, sometimes 18 hours a day. Trucking did not 
seem to be an issue as they had and still have a 
good staff of experienced drivers. Working in the 
mill was a bit dingy because the lighting was old. 
A bit dusty with a few leaks around the minerals 

added to the major scale. The building itself was 
structurally sound. 

The management decided to get very aggressive 
about the issue. The customer base was growing and 
new livestock is still moving to the area. They grew 
the mixer tons by adding a minor scale and a larger 
micro system with an extra scale. No more hand 
adds and a <3.5 minute mixer cycle. The dust issues 
are controlled with a new mineral scale and prop-
er vent systems. Upgraded the control system and 
eliminated dead times in the batching. They can 
now operate the system with an IPad from anywhere 
in the mill or even from home.

Staffing: The mill now has two people operating 
the feed manufacturing. Neither of them sits in the 
office to watch the automation make feed. I have 
talked about the robot feed mill and this company 
is using one. They set up production and go do 

WHO HAS A STAFF SHORTAGE?

Wayne Cooper
Feed Mill and Machinery Expert
Anderson Feed Technology
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maintenance, receiving, and feed the robot while 
it works. 

Your rebuttal: But automation takes money! Yes. 
It does. Money well spent. The mill now makes 700 
tons daily with a proud record of just over 900.  The 
hours per day are down slightly to 12 to 14 hours 

using an overlapping shift. A good estimate is that 
they spent $600,000 to $750,000 on the upgrades. 
And eliminated 4 salaries while increasing tons. You 
can probably calculate the ROI. 

By the way, this all kicked off with a good mill 
evaluation. Thanks for reading, see you next time!

About Wayne Cooper
Wayne Cooper operated and supervised feed mills in Iowa for 23 years before taking on the job of Director of Feed Technol-

ogy for the Cherkizovo Group, Russia’s largest feed manufacturer. This production had an extreme focus on pelleting as every 
ton from all seven mills was pelleted. Those years allowed him to see an international version of the feed industry and the 
technology on both sides of the Atlantic. His problem solving experience is now used to optimize feed mill production for the 
clients of Anderson Feed Technology.
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PROCESSING OF DIFFERENT TYPES 
OF SOYBEAN MEAL (SBM)

To obtain the SBM, it may be processed in a vari-
ety of different ways to increase the protein concen-
trations and to deactivate anti-nutritional factors. 
During different stages of processing, this feed in-
gredient is exposed to varying degrees of heating. 
Based on the processing, we can obtain different 
types of SBM such as full fat SBM (FFSBM), extrud-
ed expelled SBM, and solvent extracted SBM. Both 
full fat and extruded expelled SBM are obtained 
primarily from the dry extrusion process. The ex-
truded expelled SBM undergoes an additional step 
of mechanical expelling of oil from the FFSBM ob-
tained after extrusion.  The solvent extracted SBM 

is obtained after the solvent extraction of the oil 
from the soybeans. This SBM is the most popular 
and is widely used across the feed industry. Howev-
er, there is a need for the use of extruded FFSBM 
due to their extra benefits. In addition, there is a 
lack of clarity amongst many extruder operators on 
the optimum processing conditions for obtaining 
the best quality of this potential feed ingredient. 

BENEFITS OF FULL FAT SOYBEAN MEAL 
According to Ramos (2021), FFSBM is an excel-

lent source of energy with high stability on fat. The 
nutritional quality and amino acid digestibility of 
full fat soybean meal can be better than the conven-
tional solvent extracted SBM, if properly processed. 

IDEAL EXTRUDER TEMPERATURE TO PRODUCE 
BEST FULL FAT SOYBEAN MEAL

Although there are different types of plant proteins used as low cost and 
sustainable protein sources, soybean meals are the most widely used source 

of high-quality plant protein for livestock, aquaculture, and especially for 
poultry feed. It is also considered as an effective feed ingredient that are less 
expensive and more sustainable that fish meal. Therefore, the understanding 

of its processing allows us to take advantages.

Michael Joseph
Assistant Professor and Extension Specialist
North Carolina State University, Raleigh, North 
Carolina, United States

Danny Patino
Commercial Nutritionist
Trouw Nutrition, Central & South 
America
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Additionally, use of FFSBM is useful for feed mills 
that have not invested in the costly equipment like 
pumps and tanks that are needed for liquid (oil) 
addition. Further, the use of full fat soybeans helps 
lower the energy requirements (by not using pumps 
to add in the oil externally into the formulation) of 
producing feeds and thus contributes to lowering 
the carbon footprint of feed production.  Howev-
er, it is important to understand that proper heat 
treatment is needed to lower the heat labile anti-nu-
tritional factors like trypsin inhibitor, to extract the 
maximum benefits of FFSBM. Overzealous opera-
tion of extruder at higher temperatures can lead to 
overheating can damage protein and reduce the nu-
tritional value. Therefore, it is important to under-
stand that the quality of SBM could be affected by 
the process used, the different amount of nutrients 
in the beans, and the antinutritional factors. 

FINDING THE OPTIMAL EXTRUDER 
PROCESSING TEMPERATURE 
This study was conducted to find the optimal 

processing temperature during extruder operation 
by determining the quality of FFSBM exposed to 
different processing temperatures. Common lab 
tests for raw soybeans and extruded FFSBM includ-
ed crude protein (CP) content analysis and other 
tests for measuring FFSBM quality. These included 
official methods (Palic et al., 2008) - urease index 
(UI) and protein dispersibility index (PDI) and un-
official methods like KOH protein solubility (PS) 
and trypsin inhibitor (TI) activity. The measure-
ments are an indicator of over processing and un-
der processing of FFSBM when subjected to extru-
sion process. A single screw dry extruder was used 
to produce 6 experimental FFSBM using different 
die temperatures of 135°C, 145°C, 155°C, 160°C, 
165°C, and 170°C in a commercial feed mill. The 
operating conditions were selected to be between 
the limitations of the equipment and to achieve 
both under and overcooking of the SBM. Data were 
analyzed using one-way ANOVA and means were 
separated using Tukey’s test.

RESULTS
The UI more than a 0.15 increase in pH units 

suggest under processing (US Soy in Internation-
al Buyers’ Guide), the content of UI of the raw 
beans were 2.09. However, after the extrusion pro-
cess UI decreased less than 0.15 for all the FFSBM 
produced (Figure 1). The TI levels at 170°C was 
found to be the least at 0.60 mg/g and was statis-
tically different from the other FFSBMs. TI values 
higher than 3.5 mg/g compromised growth per-
formance due to low digestibility and values lower 
than 1 mg/g could indicate overheating (Woyengo 
et al. 2017).  Therefore, FFSBM produced with 
temperatures of 135, 145, and 155°C could com-
promise the growth performance in the animals 
and FFSBM obtained by 170°C suggests overpro-
cessing (Figure 2).

Figure 1. Residual Urease Index (UI) at 
different extruder die temperatures

Figure 2. Trypsin Inhibitors (TI) levels at 
different extruder die temperatures
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The PDI values decreased with increase in tem-
perature and all values were less than 45% indicat-
ing adequate heat treatment (Figure 3). However, 
the quality standards by US Soy in International 
Buyers’ Guide recommends a PDI between 20 and 
35% to be the best for animal performance. So, 
temperatures of 155°C and above were in the right 
PDI range.  The PS between 73-88% is considered 
of acceptable quality and lower values suggest over 
processing. FFSBM, thus   processed at tempera-
tures of 165°C and 170°C are over processed. For 
the FFSBM produced at temperatures lower than 
165°C, there was no statistical difference (Figure 
4). Both PS and PDI values suggested overprocess-
ing at temperatures of 165°C and 170°C. The CP 
increased from 37.59% in raw beans to 45.23% at 

170°C with consistent increase as the processing 
temperature was raised. As the temperature rises 
more water is evaporated. Therefore, this evapo-
ration decreases the moisture content and leads to 
an increase in crude protein levels. There were no 
statistical differences between the different extrud-
er operating temperatures for the Lysine and Me-
thionine content (Figure 5). However, we also cal-
culate the ratio between lysine and crude protein 
(Lys: CP) as this is an indicator of heat damage. 
When an ingredient is heat-damaged to an extreme 
level (final stage of Maillard reaction), the concen-
tration of lysine is reduced, but the concentra-
tion of crude protein is not (González-Vega et al., 
2011). For SBM, a Lys: CP ratio of 6 and above is 
generally accepted as an indicator of good protein 

Figure 3. Protein Dispersibility Index (PDI) at 
different extruder die temperatures

Figure 4. KOH Protein Solubility (PS) at 
different extruder die temperatures

Figure 5. Lysine, Methionine, and Lysine: 
Crude Protein Ratio at different extruder die 

temperatures
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About Danny Patino
Danny Patiño is from Ecuador. He obtained his bachelor’s degree in Food Science and Technology from Zamorano University, 

Honduras and his master´s degree in Poultry Science with a minor in animal nutrition from North Carolina State University, 
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cessing. He did various studies around the use of plant proteins in animal feeds during his master. He has recently joined the team 
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About Michael Joseph
Michael Joseph, Ph.D. is an Assistant Professor and Extension Specialist in the Prestage Department of Poultry Science at North 

Carolina State University, Raleigh NC USA. He is a food and feed extrusion specialist. His experience ranges from infant foods to 
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quality. Therefore, as the green line shows the only 
value lower than 6 is the SBM obtained by 170°C, 
which suggests that the quality of protein will be 
affected in temperatures higher than 170°C.

TAKE HOME MESSAGE 
Overall, this study (Table 1) showed that between 

temperature range of 155 to 170°C, FFSBM has an 
adequate PDI. However, the KOH Protein solubility 
analysis suggests that 165°C and 170°C overprocesses 
the SBM. In addition, TI values higher than 3.5 mg/g 
can compromise the growth performance in animals, 
therefore values under this value are preferred. Final-

ly, the protein quality of the SBM should be higher 
than that of 6 when considering Lys:CP ratio. There-
fore, based on the above facts, this study showed that 
160°C was the ideal operating temperature to get the 
best extruded FFSBM. All the test parameters are es-
sential to determine the thermal effect of processing 
on FFSBM quality. These test parameters would be 
useful to soybean processors and animal nutritionists 
for better monitoring of extruded SBM quality. Ad-
ditionally, right operating parameters are important 
to minimize the carbon footprint by lowering the en-
ergy costs and wastage of low quality products and 
thus support sustainability. 

Table 1. Ideal extruder die temperature to produce the best extruded full fat SBM

Indicators

PDI

KOH Protein 
Solubility

Trypsin 
inhibitor

Lys:CP ratio

135°C

X

√

X

√

145°C

X

√

X

√

155°C

√

√

X

√

160°C

√

√

√

√

165°C

√

X

√

√

170°C

√

X

X

X

Range

20-35%
(adequately 

process)

<73%
(overprocessing)

From 1 to 3.5 mg/g

>6
(Protein quality)
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CHOLINE SUPPLEMENTATION TO 
TRANSITION COWS:
A HEALTHIER LAUNCH OF HER 
LACTATION

“Choline continues to be of great interest to researchers across many species 
including humans and obviously dairy cattle. Research in just the last few years 

has shown that feeding rumen protected choline during transition improves 
milk production over the entire lactation, helps maintain healthier cows and 

improves calf health and performance.”

Choline was identified as a nutrient in the ear-
ly 1930s when it was shown that lecithin (a 

source of choline) could prevent fatty liver in rats 
fed special diets and also in diabetic dogs (Zeisel 
S.H., 2012). Subsequently, choline has been deter-
mined to be an essential nutrient in rats, mice, guin-
ea pigs, dogs, pigs, chickens, trout and fairly recently 
in humans. In 1998 the US National Academy of 
Medicine established requirements for choline in 
humans. Supplemental choline has been shown to 
improve fetal development, infant cognitive func-
tion, improved performance and stamina in ath-
letes, cognitive function in older adults as well as 
improved liver function to name a few benefits.

Over the past 20 years, there has been a grow-
ing body of research into the benefits of choline in 
transition dairy cows. This article will focus on the 
impact of choline supplementation on transition 
cow health.

As cows approach calving they experience hor-
monal changes that trigger a dramatic increase in 
lipid mobilization from adipose tissue. The rapid 

increase in blood non-esterified fatty acids (NEFA) 
at calving coupled with a doubling in blood flow 
to the liver results in a 13-fold increase in liver 
uptake of NEFA immediately after calving (Reyn-
olds et al., 2003). These NEFA are either used by 
the liver as an energy source, partially oxidized to 
ketones, exported as fat via very low-density lipo-
proteins (VLDL) or stored as fat in the hepatocytes 
(liver cells). Oxidation of NEFA by hepatocytes 
and export as fat via VLDL are positive outcomes. 
Excessive partial oxidation of NEFA can lead to 
ketosis. Accumulation of lipids in hepatocytes can 
lead to fatty liver which can have significant nega-
tive effects on cow health.

Bobe et al. (2004) reported that 50-60% of all 
transition cows experience moderate to severe fatty 
liver. Metabolic consequences of excessive fat accu-
mulation in the liver include reductions in glucone-
ogenesis, ureagenesis, hormone clearance, and hor-
mone responsiveness. Cows that develop fatty liver 
show nonspecific signs of illness; decreased DMI, 
excessive weight loss, reduced milk production, are 
prone to infections such as metritis and mastitis, 

Marcos Zenobi, MSc, Ph.D.
Technical Services Manager
Balchem 
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have increased incidence of metabolic diseases (re-
tained fetal membranes, milk fever, and displaced 
abomasum) as well as poorer reproductive perfor-
mance. It is not surprising therefore that fatty liver 
has a significant economic impact on dairies.

It is very important to recognize that NEFA mo-
bilization is essential. Around parturition, all cows 
experience negative energy balance and mobilize 
lipids, resulting in increase NEFA in the blood. 
Without increase blood NEFA there would be less 
glucose available to the udder for lactose synthesis 
and milk production would suffer. The key to a 
smooth transition and high peak milks is to effec-
tively manage the ability of the liver to handle the 
NEFA surge at parturition, not to prevent mobi-
lization. Feeding and management strategies exist 
to help mediate declines in prepartum DMI and 
minimize postpartum negative energy balance and 
NEFA mobilization during transition, but, these are 
beyond the scope of this paper. Regardless of those 
strategies one clearly effective tool is to feed Rumen 
Protected Choline.

 A major functionality of choline is as a precur-
sor for phosphatidylcholine which in turn is a key 
structural component of VLDL. The rate of VLDL 
export (and therefore fat export from the liver) de-
pends on the rate of phosphatidylcholine synthesis 
(Cole et al. 2011). The classic symptom of choline 
deficiency in many species is fatty liver. It is not 
surprising then that supplementation of rumen 
protected choline to cows can help alleviate the 
degree of fat accumulation in the liver (Cooke et 
al., 2007; Zom et al., 2011; Zenobi et al., 2018a). 
Figure 1 shows the results of supplementation of 
rumen protected choline (ReaShure) at graded 
levels on liver fat accumulation in restricted fed 
dry cows (Zenobi et al., 2018a). As choline ion 
increased liver fat accumulation decreased linearly.

Lima et al. (2012) reported on two studies con-
ducted on large commercial dairies. In the first 
study 369 animals (primiparous and multiparous) 
were utilized. Rumen protected choline was fed for 
25 days prepartum to 80 days postpartum. Clin-

ical ketosis, mastitis (cases/cow), morbidity, IV 
dextrose treatments and oral propylene glycol and 
calcium propionate treatments were all significant-
ly reduced and there was a strong tendency for a 
decrease in mastitis incidence when choline was 
supplemented. There was no interaction between 
parity and treatment. In the second study with 
heifers, rumen protected choline was only fed for 
22 days prepartum. Choline supplemented heifers 
had significantly lower incidence rate of retained 
fetal membrane (RP) and fewer mastitis cases per 
heifer. Metritis and fever incidence rates were actu-
ally higher in heifers fed choline. It is important to 
remember supplementation with choline stopped 
at calving in the heifer study and potential added 
health benefits of extended supplementation post-
partum cannot be assessed.
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Arshad et al. (2020) published the results of a 
meta-analysis of choline ion supplementation. Sta-
tistically, RPs and mastitis incidence, tended to 
decrease. However, incidences of all diseases mon-
itored were numerically lower with the exception 
of ketosis.

The costs associated with metabolic and infec-
tious diseases in transition cows are significant 
to dairy producers. Liang et al. (2017) estimated 
the cost of 7 common transition diseases in Unit-
ed States dairy herds. Table 1 is adapted from the 
that study and shows the estimated costs of each 
disease excluding that associated with lost milk. 
As strongly supported by the Arshad et al. (2020) 
study, feeding choline during transition increas-

es milk production. It can be assumed that some 
of the milk production increase is associated with 
healthier cows. So, to separate the economic losses 
due to decreased milk production from the other 
costs associated with the disease, lost production 
cost was taken out of the Liang et al. (2017) eco-
nomic calculations. Using the incidence rates and 
changes in disease incidence reported in the Lima 
et al. (2012) study we can get an idea of the poten-
tial economic benefits associated with feeding cho-
line pre- and postpartum through improved health 
independent of improved milk production (Table 
2). This data excludes preliminary data (Zenobi et 
al., 2018b; Bollatti et al., 2020) that suggests that 
choline may help mitigate the prevalence of sub-
clinical hypocalcemia, an economically important 

Item

Mastitis

Metritis

RPs

LDA

Ketosis

Milk Fever

Labor

11.53

9.77

11.94

15.50

11.76

12.59

Discarded Milk

65.44

41.12

NA

NA

NA

NA

Culling 
and Death

23.14

26.88

NA

61.17

12.67

55.25

Extended Days 
Open

86.16

84.67

84.79

85.28

85.29

85.28

Total Cost

264.01

252.47

181.42

359.17

162.16

238.37

Veterinary and 
Treatment

77.74

90.03

84.69

197.22

52.44

85.25

Table 1. Total disease cost and the contribution from each category

Disease

Retained Placenta

Clinical Ketosis

Displaced Abomasum

Mastitis

Metritis

Total

% Reduction

9.5

65.0

49.8

34.5

30.1

Disease Cost*, $

181.42

162.16

359.17

264.01

252.47

Savings per
100 cows

193

1,191

805

2,049

859

5,097

Control Incidence
Rate, %

11.2

11.3

4.5

22.5

11.3

Table 2. Potential Impact of Choline Supplementation During Transition on Health and Economics

*Adapted from Liang et al. (2017) – cost per incident in USD. Excludes cost of lost production.

Adapted from Liang et al. (2017) – cost per incident in USD. Excludes cost of lost production.
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metabolic disease of transition cows (not reported 
in the Lima et al., 2012 study).

Choline continues to be of great interest to re-
searchers across many species including humans 
and dairy cattle. Research in just the last few years 
has shown that feeding rumen protected choline 
during transition improves milk production over 
the entire lactation, helps maintain healthier cows 
and improves calf health and performance. Much 
more remains to be understood about how choline 
supplementation improves cow health and research 
continues in this arena. What does seem clear is 
that choline is an essential nutrient that appears 
to be limiting at least during the transition period 
when demand is elevated and choline availability 
is limited.
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SECURING FEED INTAKE: 
THE LAST GENERATION 
TECHNOLOGIES

“It is important to stimulate the consumption of solid feed in lactating piglets. 
This early feeding appears to be vital for good post-weaning performance. 
It is therefore essential to find strategies that initiate early feed intake, to 
improve the level of consumption and develop more robust piglets. New 

concepts have recently emerged to secure feed intake, reduce health 
problems, and improve animal welfare.”

TRANSITION & WEANING: 
A MAJOR CHALLENGE FOR FARMERS

Nowadays, piglets are weaned and exposed to sol-
id feed at an early age in an effort to increase litter 
numbers and productivity. However, early weaning is 
often associated with high stress and can lead to poor 
growth, intestinal disorders, and other problems.

Two of the major challenges faced by piglets at 
weaning are separation from the sow and switching 
from liquid to solid feed at a time when the young 
animal's physiology and immune system are still 
developing. Due to the new environment and the 
change in feed, the piglets are under a lot of stress 
and their feed intake drops significantly. Not only 
can it take days for piglets to recover, it can compro-
mise future growth, lead to a heterogeneous litter 
with a higher proportion of so-called “weak” piglets 
and negatively affect piglet health. Indeed, reduced 
feed intake not only limits the amount of nutrients 
ingested by young piglets, but also depletes the gut 
of nutrients at a time when its development is es-
sential. When intestinal development is impaired, 

nutrient absorption is sub-optimal and weaned pig-
lets are more susceptible to disease (diarrhoea, etc.). 
In addition, weaning can have various impacts on 
the behavior of young piglets: it can, for example, 
increase the appearance of harmful behaviors (bit-
ing, etc.). These are typical behaviors observed after 
weaning, which reflect welfare problems and their 
consequences on farm productivity.

In summary, when piglets are stressed at weaning, 
their feed intake is reduced, leading to slower gut 
maturation, and therefore not only leading to de-
layed and heterogeneous growth, but also to health 
and welfare issues that have all impact agricultural 
productivity.

STIMULATING POST-WEANING
CONSUMPTION: 
THE LATEST INNOVATIONS
It is important to stimulate the consumption of 

solid feed in lactating piglets. This early feeding 
appears to be vital for good post-weaning perfor-
mance. It is therefore essential to find strategies 

Dr Stéphanie Ladirat
R&D Director
NUQO
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that initiate early feed intake, to improve the level 
of consumption and develop more robust piglets. 
New concepts have recently emerged to secure feed 
intake, reduce health problems, and improve ani-
mal welfare. Recently, an innovative company has 
developed a new technology (NUQO©), based on 
micro-granulation and the combination of different 
active ingredients:

• Ingredients work synergistically to create a 
unique taste through a multi-sensory approach, 
which stimulates curiosity in piglets and arouses in-
terest in feed during the weaning period

• Sweet taste enhancers improve feed intake and 
support gut development and maturation (Moran, 
2010), which in turn improves nutrient absorption 
and feed efficiency

• Finally, molecules such as phytogenic (from cin-
namon or anise) act directly on intestinal health and 
reduce inflammation (Conforti, 2010; Liu, 2012) 
and indirectly promote feed consumption.

• The exclusive micro-granulation technology im-
plemented and the multi-layer structure guarantee 
the stability of the active ingredients and allow tar-
geted release for greater efficiency

STATE-OF-THE-ART TECHNOLOGY 
THAT BOOSTS PERFORMANCE!
Several field trials have been conducted to validate 

the effect of this technology during the post-weaning 
period. These tests have repeatedly shown the added 

value of this "all-in-one" technology, including when 
faced with solutions frequently used in these cases 
(sweet or umami enhancer, aroma, probiotic, phyto-
genics, etc.). This technology is now used across the 
globe, in Europe but also in Asia and America.

In particular, a study was conducted at the Univer-
sity of Berlin in Germany in the spring of 2022 un-
der the supervision of Professor K. Männer. A total 
of 200 healthy piglets (Danbred F1 x Duroc) of both 
sexes were selected and evenly distributed according 
to body weight, litter origin and sex in 20 pens (10 
pen per treatment) from d 25 to d 66 of age (feed-
ing period of 42 d). The piglets were weaned at 25 
days (± 2 days, approximately 7 kg), and fed with 2 
treatments, on the one hand a negative control (NC) 
and on the other hand a treatment containing the 
new technology presented previously (NQ). Weaned 
piglets were fed a starter diet for two weeks (d 25 to 
d 38) and a subsequent grower diet for four weeks 
(d 39 to d 66). The diets were based on barley, corn, 
soybean meal and wheat. Skimmed milk powder was 
used in the starter diet (10%). All diets were supple-
mented with a nutritional level of zinc oxide (80g/t).

The study made it possible to monitor several types 
of measurements: Zootechnical performance (body 
weight gain, feed intake and feed/gain ratio) was re-
corded each week at the pen level. On the other hand, 
the incidence of diarrhea was assessed weekly by a 
faecal consistency score (on a pen basis) using a scale 
from 0 (normal consistency) to 3 (severe diarrhea).

A BETTER START AND 
MORE HOMOGENEOUS AND 
HEALTHIER GROUPS!
During the onset period (1-14 days post-weaning), 

performance differences were not significant (p>0.05) 
but NQ Technology supplementation numerically 
improved weight gain by 10% and food consump-
tion by 4% compared to NC. The conversion index 
was also improved by NQ (-6%) compared to NC.

During the total period (1 to 42 days post-wean-
ing), the positive trends in weight gain observed in 
the onset phase became significant: NQ improved 
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body weight gain by 5% compared to NC. During 
the same period, feed consumption improved by 
3% while feed efficiency improved by 2%.

At day 42 post-weaning, not only animal perfor-
mance but also herd homogeneity was improved 
by NQ, mainly due to a reduction in the number 
of small piglets compared to NC. Considering the 
price and the inclusion rate of the NQ technology, 
the return on investment for this trial was 1 in 5.

Regarding health parameters, the incidence of di-
arrhea and medication was low. Nevertheless, NQ 
technology significantly improved fecal consistency 
by 60% compared to NC in start-up, growth and 
overall period.

The results of this trial confirm that this new 
technology can be used to improve feed intake, 
weight gain and feed efficiency of piglets in the crit-
ical first two weeks after weaning and up to 42 days 
after weaning. This innovation also reduced the in-
cidence of diarrhea, which reveals its contribution 
to good maturation of the piglet's intestine. Finally, 
this treatment improved herd homogeneity on day 

42 post-weaning by reducing the number of small 
piglets. Overall, the trial confirms that this new 
technology can be used to improve feed intake and, 
indirectly, the health and performance of piglets, es-
pecially low performing animals.

IMPROVE WELL-BEING WITHOUT 
COMPROMISING FUTURE RESULTS
Taken together, these experiments confirm that 

supplementation of these new hybrid concepts can 
improve the welfare of young piglets and, at the 
same time, improve piglet performance. These all-
in-one concepts involve multiple modes of action 
that stimulate feed intake, reduce post-weaning 
stress in young animals and secure long-term per-
formance. Obviously, these concepts are stable and 
easy to use in feed but also comply with the local 
regulatory environment, for example regarding the 
ingredients allowed for piglets or sows. More im-
portantly, the technical benefits observed have been 
converted into return on investment to support 
farm profitability, indicating that these concepts 
also represent sustainable alternatives for the future 
of pig farming.
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https://feedandadditive.com/Feed_and_Additive_Media_Kit_2023.pdf
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Enzymes are naturally occurring 
proteins that are created by 

the digestive process. However, the 
digestive systems of livestock such as 
poultry, horses, swine, sheep and cat-
tle are inefficient. For example, swine 
and poultry are unable to digest ap-
proximately 25% of the diet they are 
given because the feed ingredients 
have some non-degradable harmful 
elements that restrict the digestive 
process and the animals lack the nec-
essary enzymes required to degrade 
those complexes in the feed. So, add-
ing enzymes to feed is necessary to 
increase its quality and digestibility. 

Enzymes help breakdown, diges-
tion, and absorption of those nat-
urally occurring elements like fiber 
and phytate in various feed ingredi-

Global Feed Enzymes 
Market
Adding enzymes to feed is necessary to 
increase its quality and digestibility. At the 
same time, providing enzyme supplement to 
the livestock helps to produce more meat and 
milk products per animal at a very low cost and 
also improve the overall health of the livestock 
for the long term and reduce the mortality rate. 
These increases the profit margin of farmers. 
These benefits support the growth of the 
market. According to the averages of the data 
of market research companies, feed enzymes 
market size for 2022 is estimated about US$ 
1.7 billion. Considering that the average growth 
expectations are at the level of 7.9% CAGR, it 
can be estimated that the market will reach a 
size of about US$ 3.6 billion by 2032.

By Derya Yildiz



MARKET REPORT MARKET REPORT

FEED & ADDITIVE MAGAZINENovember 2022 83

ents. They not only aid in digestion, but also im-
prove the nutrient content of the feed, which results 
in better energy and nutrient utilization.

Providing enzyme supplement to the livestock 
helps to produce more meat and milk products per 
animal at a very low cost and also improve the over-
all health of the livestock for the long term and re-
duce the mortality rate. These increases the profit 
margin of farmers. Also, enzymes help to minimize 
environmental pollution by reducing waste, as well 
as feed management costs, by improving the diges-
tive health of the animals.

MARKET GROWTH EXPECTATIONS
We compared the reports of 6 different research 

companies to determine the current size and growth 
prospects of the global feed enzymes market. While 
growth expectations are similar on a percentage basis, 
forecasts for market size in 2022, and therefore the 
results of growth-related expectations differ widely.

For example; according to the Feed Enzymes Mar-
ket Research report prepared by Market Research Fu-
ture, global feed enzymes market is expected to reach 
US$ 3.80 billion at a CAGR 5.78% during the fore-
cast period 2022-2030. Based on the data here, we 
can say that the market has a size of US$ 2.36 billion 
in 2022 and will reach US$ 4.25 billion by 2032.

In Future Market Insights' report titled Feed En-
zymes Market, the market size is estimated to ac-
count for US$ 1.8 billion in 2022 and is projected 
to reach US$ 2.3 billion by 2032, recording a CAGR 
of 8.1% during the forecast period. However, based 
on the current market size in 2022 and CAGR of 
8.1 stated in the report, the market should reach 
US$ 3.92 billion in 2032.

According to another report titled Feed Enzymes 
Market by Emergen Research, feed enzymes market 
size reached US$ 1.42 billion in 2021 and is expect-
ed to register a revenue CAGR of 8.1% during the 
2021 – 2030 forecast period. Based on the data and 
the 8.1% CAGR in this report, we can say that the 
market size will reach US$ 3.34 billion in 2032.

A similar market size is indicated in the report 
titled Global Feed Enzymes Market prepared by 
Verified Market Research. According to the report; 
global feed enzymes market size was valued at US$ 
1.36 billion in 2022 and is projected to reach US$ 
2.2 billion by 2030, growing at a CAGR of 8.2% 
from 2023 to 2030. The market size will reach US$ 
2.99 billion in 2032 accordingly.

The market is expected to grow from US$ 1.31 
billion in 2019 to US$ 2.64 billion by 2027, at a 
CAGR of 9.2% during the forecast period 2020-
2027, according to Feed Enzymes Market report 
of Fior Markets. Based on the data and the 9.2% 
CAGR in this report, we can say that the market 
size will reach US$ 4.1 billion in 2032.

Finally, according to the Market Data Forecast's 
Global Feed Enzyme Market report, the global feed 
enzyme market was worth US$ 1.4 billion in 2021, 
and it is estimated to reach a valuation of US$ 1.5 
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billion in 2022 and US$ 2.3 billion by the end of 
2027, expanding at an annual growth rate of 8.2% 
between 2022 and 2027.

Based on the data in all these reports, average 
market size for 2022 is estimated about US$ 1.7 bil-
lion. Considering that the average growth prospects 
are at the level of 7.9% CAGR, it can be estimated 
that the market will reach a size of about US$ 3.6 
billion by 2032.

MARKET DRIVERS & RESTRAINTS
Increase in the production of the livestock such as 

poultry, swine, and fish has resulted in the upsurge 
in the demand of animal feed enzymes products, ac-
cording to the Allied Market Research. 

According to the company's Animal Feed Enzymes 
Market report, rising need for feed ingredients, which 
help in enhancing the quality of livestock is giving mo-
mentum to the market. Various health benefits offered 
by animal feed enzymes such as improving energy level 
and enhancing metabolism rate are further propelling 
the growth of the market. In addition, prevalence of 
various food-borne diseases among animal are increas-
ing the demand of the animal feed enzyme products. 
The easy availability and economic rate of animal feed 
enzyme increases the profitability, which is further giv-
ing traction to the market.

In the upcoming years, the market for feed en-
zymes is anticipated to be driven by the increasing 
demand for food products made from animals and 
the rising concern over animal health, said Future 
Market Insights in its Feed Enzymes Market report. 

The company report focuses on the impact of in-
creased meat and dairy products consumption and 
antibiotic restrictions on the growth potential of the 
market. According to the report, the global meat 
business is rising due to increased meat consump-
tion, which is driving the feed enzymes market. Pigs 
and poultry were the most common animal catego-
ries in which feed enzymes were used. Feed enzymes 
help to enhance the growth rate and strengthen the 
immune system in pigs and poultry, which has de-

mand around the world. Thus, rising demand for 
meat products coupled with growing focus towards 
improving animal health is expected to create sales 
prospects for animal feed enzymes during the assess-
ment period (2022 - 2032), which will eventually 
expand the global feed enzymes market.

In the dairy sector, feed is one of the most signif-
icant cost drivers. As a result of this, dairy farmers 
will benefit from increased efficiency in converting 
feed into milk. Market players are developing feed 
enzymes to boost ruminant efficiency and milk pro-
duction, which benefits dairy producers by lower-
ing feed costs. Such feed enzymes are expected to 
acquire favour among dairy sector stakeholders. 
Similarly, increasing adoption of enzymes in poultry 
feed will further generate growth prospects within 
the feed enzymes market in the forthcoming years.

Antibiotics as growth boosters for animals con-
tinue to be a source of contention. Antibiotics have 
been used at therapeutic levels to help animals 
fight microbial illnesses and increase performance 
and productivity. However, there are still concerns 
about their harmful influence on the entire food 
chain. The use of antibiotics as growth promoters in 
animal feed has already been prohibited by the EU. 
This has pushed farmers and breeders to seek out al-
ternative ways improving animal performance while 
minimizing environmental effects and preserving 
financial margins. Feed enzymes have a positive im-
pact on animal nutritional intake, feed digestibility, 
and production capacity. Since the recent past, the 
industry has shown a high level of acceptability for 
feed enzymes. Rising trend of using enzymes as feed 
additives in place of antibiotics will continue to act 
as a catalyst for the growth of feed enzymes market.

MARKET STATUS BASED 
BY TYPE AND SOURCE
Based on the product type, the feed enzymes mar-

ket is divided into four segments as phytase, carbo-
hydrase, protease and others. According to the re-
port of Future Market Insights, phytase is expected 
to hold the majority of the segment's market during 
the projection period (2022-2032), as it is chosen 
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by the majority of animal feed manufacturers and 
livestock producers. Phytase enzymes has gained 
huge popularity in animal feeds on account of their 
several advantages such as including the highest ac-
tivity at low pH, improving bone health, increasing 
body weight gain, and improving digestive efficien-
cy by breaking down indigestible phytic acid, which 
aids in the release of digestible phosphorus, calci-
um, and other nutrients that aid animal growth.

On the other hand, Emergen Research draws at-
tention to the carbohydrase segment in its report. 
According to the company's report, carbohydrase 
segment is expected to register a rapid revenue 
growth rate over the forecast period of 2022-2030. 
This is attributed to increasing adoption of carbohy-
drase by most animal feed manufacturers and live-
stock producers to be used as an enzyme. Livestock 
producers tend to prefer the use of carbohydrase 
owing to its benefits. For instance, Multi-Carbo-
hydrase (MC) supplements, such as xylanase, glu-
canase, and arabinofuranosidase, have been shown 
to boost energy and protein utilization, nutritional 
digestibility, and growth rates in chicken.

Also, the Emergen report explains that the phy-
tase segment is expected to register a steady reve-
nue growth during the 2022-2030 forecast period. 
According to the report, this is owing to microbial 
phytase being the most commonly used exogenous 
enzyme in the feed for monogastric animals. Phytase 
can diminish the antinutritional effects of phytate, 
enhance the digestibility of Phosphorus (P), calci-
um, amino acids, and energy, and lessen the negative 
environmental impact of inorganic P excretion. In 
monogastric animal feeding, phytase is an important 
enzyme with nutritional advancement qualities.

Based on the source, the market is bifurcated into 
microorganisms, plants, and animals. According to 
Future Market Insights, during the 2022 - 2032 
forecast period, the microorganism segment is ex-
pected to be the most popular. Microorganisms are 
abundant and are ideal hosts for the production of 
stable and industrially relevant enzymes. In the pro-
duction of animal feed, enzymes derived from mi-

croorganisms play an important role.

Similarly, Emergen Research highlights the mi-
croorganism segment in its report. According to 
Emergen, this segment is expected to lead in terms 
of revenue share in the global market over the 2022-
2030 forecast period owing to the higher use of 
these sources to extract feed enzymes. 

Certain enzymes are of particular importance and 
are used as organic catalysts in a variety of industrial 
processes. Microbial enzymes are known to be supe-
rior enzymes derived from various microorganisms, 
especially for industrial use on a large scale. Mi-
crobial sources of enzyme production are the most 
preferred source for industrial enzyme production 
as microbes are readily available, since they grow 
at a rapid rate and can be genetically manipulated 
to produce enzymes that perform optimally under 
various industrial production conditions.

On the other hand, the plant segment is expected to 
register a rapid growth rate during the forecast period 
as they are increasingly being used in feed enzymes. 
Plant-based digestive enzymes are effective across a 
wide pH range. This range is thought to be between 
3.0 to 9.0, which is very compatible with the gastro-
intestinal system. As a result, plant-based enzymes are 
ideal for maintaining overall digestive health. Many 
fruits and vegetables include cellulase, which break 
down dietary fibers and increase their nutrients. The 
presence of cellulase in plant-based sources is critical 
as it is not found naturally in livestock.

MARKET STATUS BASED 
BY LIVESTOCK TYPE
Based on livestock, the poultry segment is expect-

ed to account for the largest revenue share in the 
global feed enzymes market during the 2022-2030 
forecast period. According to Emergen Research's 
report, the poultry segment is expected to lead in 
terms of revenue share in the global market over the 
forecast period owing to increasing use of enzyme 
additives in poultry feed due to its various bene-
fits and cost-effectiveness. When enzymes are com-
bined in the meal, it improves the amount of energy 



MARKET REPORT MARKET REPORT

86 FEED & ADDITIVE MAGAZINE November 2022

available to birds by 3 to 5%. Adding amylase, pro-
tease, and xylanase enzymes to chicken diets allows 
producers to save money on feed as energy, which is 
the most expensive resource in the diet. 

In addition, the swine segment is expected to reg-
ister a rapid growth rate during the forecast period 
owing to its various advantages. As the pig cannot 
fully utilize all of the nutrients in its diet, enzymes 
can be added to the feed to aid in the breakdown of 
complex carbohydrates, phytate, and protein.

MARKET STATUS ON REGIONAL BASIS
Based on regional analysis, North America is ex-

pected to account for a dominant revenue share over 
other regional markets in the global feed enzymes 
market during the 2022-2030 forecast period.

The market in North America is expected to ac-
count for largest revenue share during the forecast 
period, which is attributed to the increasing demand 
for nutritive protein-based feed products among the 
countries in the region. Another factor driving reve-
nue growth of the market is the increasing livestock 
population in countries in the region. As of 2020, the 
U.S. alone has roughly 93.8 million cattle and calves, 
according to the Emergen Research. Hence, as there 
is an increase in livestock in countries of the region, 
there is also an increase in demand for feed enzymes, 
which is driving revenue growth in the region.

The U.S. is a major user of fodder additives such as 
emulsifiers, vitamins, and enzymes, according to the 
Future Market Insights. One of the main drivers of 
market demand is the presence of a well-established 
animal production industry along with tight food 
safety rules regarding the use of additives. The ongo-
ing clean label trend in the country when it comes to 
ingredients and additives used in the production of 
animal feed is predicted to stimulate the development 
of natural and microbial feed enzymes in the future.

Market revenue in Asia Pacific is expected to reg-
ister fastest CAGR over the 2022-2030 forecast pe-
riod, which is attributed to the presence of a large 
livestock population and their growth rate and the 
increase in the number of feed mills. According to 

Emergen's report, China's cattle farms alone have 
roughly 61 million head of cattle as of 2020. 

According to the Future Market Insights's report, 
with the African Swine Fever (ASF) outbreaks in 
China, pig herds shrank dramatically in 2019-20, 
which negatively affected the feed enzymes indus-
try. However, with growing efforts towards herd 
replenishment, particularly in swine fever-affected 
areas, demand for products like feed enzymes is ex-
pected to rise at a significant pace during the 2022 - 
2032 forecast period. Moreover, rapid expansion of 
poultry sector across the country along with grow-
ing usage of enzymes in poultry feed will further 
accelerate the growth of feed enzymes market in the 
forthcoming years.

In Asia Pacific market, India has the highest 
livestock population in the world and it is leading 
producer of cattle and buffaloes, according to the 
Emergen. India had 305,500 thousand cattle and 
buffaloes as of 2020, accounting for 33.38% of the 
world's cattle and buffaloes. 

According to the Future Market Insights's report, 
the Indian feed enzymes market is expected to grow 
rapidly throughout the 2022-2032 forecast period, 
owing to the increasing use of enzymes in the fer-
mentation of milk to make dairy products such as 
curd, yoghurt, and cheese as well in making forti-
fied animal feeds. In the next years, India's boom-
ing dairy industry is expected to have a beneficial 
impact on enzyme demand.

According to Emergen's report, the market reve-
nue in Europe is expected to register a steady growth 
rate over the 2022-2030 forecast period, which is 
attributed to the large livestock population in coun-
tries in the region. The number of cattle and calves 
in the U.K. alone was estimated to be 9.36 million in 
2020. Hence, owing to the large livestock population 
in countries in the region there is a high demand for 
feed enzymes, which is driving revenue growth of the 
market in the region during the forecast period.

The increased demand for animal products in the 
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Major Players:

United Kingdom is driving considerable supply-side 
improvements targeted at increasing livestock yields, 
according to the Future Market Insights. New capi-
tal-intensive technologies have made it possible to 
produce chicken and pig meat in industrial-style 
production facilities across the country, even in areas 
where land is scarce. To improve efficiencies in the 
production process, improve feed conversion ratios, 
and increase animal muscle mass and protein content, 
industrial-scale livestock production makes optimal 
use of high-quality feeds fortified with enzymes.

GLOBAL MAJOR PLAYERS
The global feed enzymes market is fairly consoli-

dated, with few large and medium-sized companies 
accounting for the majority of market revenue. Ma-
jor players are deploying various strategies, entering 
into mergers and acquisitions, strategic agreements 
and contracts, developing, testing, and introducing 
more effective feed enzyme products.
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According to a new study released by Antarctic 
krill-harvesting company Aker BioMarine, by 

supplementing with seven percent of krill phospho-
lipids in a seabream diet, larvae exhibited enhanced 
growth and survival along with significantly less lip-
id (or fat) deposits in the intestine and liver, as com-
pared to fish consuming the soybean lecithin diet.

“The high survival rates and greater growth in 
the larvae fed seven percent krill oil phospholip-
ids shows that inclusion of krill in the feed ensures 
more of the important fatty acids are being ab-
sorbed and utilized by the fish. This is in line with 
previous research that shows that the phospholip-
id source is important, and krill oil phospholipids 
are consistently more effective in terms of health, 
growth and overall survival in fish,” said Reda Saleh 
Azam, Senior Scientist at King Abdullah University 
of Science and Technology (KAUST), Saudi Arabia.

Dr. Reda Saleh, Senior Scientist at KAUST, Saudi 
Arabia, with researchers from the Institute of Aquacul-
ture at Stirling University, Scotland, and Universidad 
de Las Palmas de Gran Canaria, Spain, led this study 

with the goal of analyzing the effects of krill oil- and 
soybean lecithin-based micro diets on the intestine 
and liver in seabream larvae. The larvae received one 
of the five formulated test diets during the one-month 
experiment, after which they were evaluated for per-
formance related to survival and growth rates. 

“The researchers found that by including just sev-
en percent krill oil phospholipids in the seabream 
diet, the larvae exhibited enhanced growth and sur-
vival, along with significantly less lipid (or fat) de-
posits in the intestine and liver, as compared to fish 
consuming the soybean lecithin diet,” said Andras 
Ziener, VP Business Development, Animal Health 
& Nutrition, Aker BioMarine.

New study: Krill improves survival of seabream larvae

In May this year, PCG signed a 
Securities Purchase Agreement 

with Financière Forêt S.à.r.l, a com-
pany under PAI Partners, a Euro-
pean private equity firm, to acquire 
the entire equity interest in Per-
storp, a leading sustainability-driv-
en global specialty chemicals com-
pany based in Sweden. With the 
completion of the acquisition, Per-
storp is now PCG’s wholly-owned 
subsidiary. The acquisition valued 
Perstorp Group at an enterprise 
value of 2,3 billion Euros.

Moving forward post-acquisi-
tion, PCG intends to continue 
preserving and growing the value 
of Perstorp, as the next few years 
will be a crucial chapter for both 
companies. Among the major 
development plans include the 
expansion of Perstorp´s global 
presence by strengthening its po-
sition in the Asia Pacific markets 
through PCG’s industrial know-
how and tapping into its substan-
tial customer base. 

PCG will strive to ensure the 

timely completion of Perstorp’s 
growth projects in a safe and 
cost-effective manner. Perstorp 
has several projects lined up in the 
near future, including the launch 
of Project Air which aims to re-
duce carbon emissions through 
the production of sustainable 
methanol. Recently, The Euro-
pean Union Innovation Fund se-
lected Project Air, as one of the 
17 large-scale green tech projects, 
which together will be granted 
more than EUR 1.8 billion.

PCG completes acquisition of Perstorp
Perstorp announced that the company’s acquisition by PETRONAS Chemicals 
Group Berhad (PCG), Malaysia´s leading integrated chemicals provider and 
part of PETRONAS Group, was completed on 11 October 2022.
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BinSentry, a Canadian com-
pany focused on increas-

ing efficiencies and worker safety 
in the $500B global animal feed 
supply chain, has made significant 
technology advancements that 
will not only increase profits but 
will help to reduce feed waste and 
carbon emissions. Pairing best-in-
class IoT sensors that are proven 
to provide a new level of accuracy for feed inventory 
monitoring with new software tools that utilize artifi-
cial intelligence to create alerts and suggestions is un-
locking new cost savings and optimizing feed resourc-
es for feed mills and animal producers alike.

“Sensors are a vital part of the equation, but they 
need to be extremely accurate in order to really 
help. Our latest 3D sensors have proven to be more 
than 98% accurate, each one taking over 9,000 

measurements multiple times a 
day to account for uneven prod-
uct flow, even in humid weath-
er,” said Nathan Hoel, CTO for 
BinSentry.

The new 3D sensors still use 
BinSentry’s patented installation 
technology that allows them to 
install in less than 15 minutes 
with no need for wires or hubs of 

any kind. Every device is powered by solar and can 
last for months without sunlight. Each device is also 
equipped with its own dedicated LTE-M modem that 
keeps it connected even in the most remote locations.

The ability to create extremely accurate views into 
feed inventories in real-time depends on the soft-
ware that BinSentry has moved to protect through 
patents. With two new patents filed within the last 
few months, BinSentry is moving to protect its lead. 

BinSentry announces groundbreaking technology 
for cost savings

The UK based Ocean 14 
Capital fund has an-

nounced an investment of over 
€10 million in Tilabras, a leading 
producer of sustainable tilapia, 
in Brazil. Tilapia is thought to be 
one of the world’s most sustain-
able sources of animal protein. 

Tilapia aquaculture is six times 
more efficient at converting 
plant-based feed into animal pro-
teins than cattle farming. Tilapia 
is also more affordable than other 
commonly farmed fish, such as 
salmon, making it an extreme-
ly viable protein source for the 
growing global population. 

A family owned company, Ti-

labras has developed a planet 
friendly model for farming Tila-
pia by focusing on its local im-
pact and sustainable feeds. Glob-
ally, millions of tonnes of fish are 
caught in the wild every year to 
produce fishmeal and fish oil, to 
feed fish in aquafarms. Tilabras’ 
location and production model 
allows the fish to be fed on a fully 
sustainable, vegan diet, while mi-
nimising the CO2 footprint.

“The funds capital will be used 
to expand Tilabras’ farming base, 
increasing capacity and efficiency 
of production, as well as continu-
ing the vertical integration of the 
group to a new processing plant 

and hatchery. Tilapia farmed in-
land in high carrying capacity 
man-made sites is the most sus-
tainable alternative to whitefish 
caught from the ocean,” said 
Francisco Saraiva Gomes, found-
ing partner at Ocean 14 Capital.

Ocean 14 Capital Fund invests in Brazilian tilapia 
producer Tilabras
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US-based global agribusi-
ness company Scoular, to-

gether with Da Yang Seafood and 
Bornstein Seafoods, announced 
that they have opened a new fish-
meal processing facility located at 
the Port of Astoria’s Airport In-
dustrial Park in Oregon, US. The 
facility will upcycle Da Yang and 
Bornstein fish trimmings from 
their nearby seafood processing 
plants. The trimmings will be 
processed into fishmeal and fish 
oil, valuable ingredients in the 
pet food and aquaculture markets 
and both marketed under Scou-
lar’s Encompass™ brand. Process-
ing will begin in early 2023.

Scoular, a global agribusiness 
based in Nebraska, is among the 
world’s largest and most diverse 
fishmeal and fish oil suppliers. 

Growth in the aquaculture and 
pet food industries has increased 
the demand for fishmeal, which 
delivers highly digestible protein.

“Our new joint venture meets this 
demand through innovation and by 
bringing together two longtime lo-
cal businesses with Scoular to create 
a sustainable protein ingredient for 
pet food and aquafeed,” said Scou-
lar CEO Paul Maass.

“Bornstein Seafoods has long 
sought to utilize 100 percent of 

our seafood resources as locally as 
possible, and this new facility will 
allow us to do just that,” added 
Andrew Bornstein, Vice President 
of Bornstein Seafoods. “Partner-
ing with Scoular and Da Yang 
Seafood to not only optimize our 
ocean resources, but also to reduce 
our need to ship these resources to 
distant markets is a big win for our 
local community. We are really ex-
cited to be partnering with these 
great companies on this project.”

New joint venture opens fishmeal facility in Oregon

Nutreco announced that 
David Blakemore will 

join the company as CEO of 
Trouw Nutrition, the company’s 
livestock feed business. Blake-
more will join Nutreco and also 
become a member of its Manage-
ment Board no later than January 
1, 2023.

David was previously Presi-
dent Animal Nutrition & Health 
of DSM and a member of the 
DSM Nutritional Products Ex-
ecutive Leadership Team, as well 
as a member of the DSM Lead-
ership Team. Before DSM, David 
worked at The Dow Chemical 
Company, predominantly in the 

Agro Sciences. He has held senior 
leadership positions in multiple 
geographies, living and working 
in the USA, New Zealand, Latin 
America and Switzerland. 

“I’m delighted that David will 
be joining Nutreco to lead and 
develop the Trouw Nutrition 
business,” says CEO Fulco van 
Lede. “David has a wealth of 
experience in our industry that 
will not only be of great benefit 
to Trouw Nutrition but also to 
the entire company in his role as 
Management Board member.”

David adds, “It is an honor to 
join the great team at Nutreco. I 
am aligned and passionate about 

our purpose of Feeding the Fu-
ture and look forward to deliver-
ing on the full potential of Trouw 
Nutrition’s industry-leading po-
sition, continuing a strong focus 
on our customers and delivering 
solutions for our industry.”

David Blakemore joins Nutreco as CEO of Trouw Nutrition

David Blakemore
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Benchmark Genetics, a leading company in 
salmon genetics, recently opened a new incu-

bation centre in Iceland to meet its customers’ grow-
ing demand for bio-secure salmon eggs year round.

“Through our bio-secure facilities in Iceland, we 
are able to serve our customers in the salmon in-
dustry across all production paradigms – from tra-
ditional salmon farming to new land-based systems 
– year-round,”” the company said in a statement. 

“In order to satisfy the growing demand, we have 
increased our capacity in Iceland through the con-
struction of a new incubation centre. The new in-
cubation centre, built to the highest standards of 
biosecurity and water management has a 400 mil-
lion egg capacity, equivalent to more than 1 million 
tonnes of harvested salmon,” the statement added. 

To ensure the highest biosecurity standards, the 
facility has 10,000 5-litre single incubators, each of 

which matures eggs from one female. In addition, 
the purest fresh and sea water, cleaned by lava sand 
is pumped from deep wells into the centre. This wa-
ter has never been in contact with wild fish.

"This is a big milestone for Benchmark Genetics 
Iceland and gives us an opportunity to grow even 
further. This facility makes us able to produce more 
quality ova and meet the increasing demand from 
the salmon farming industry," said Jónas Jónasson, 
CEO Benchmark Genetics Iceland.

Benchmark opens new incubation facility in Iceland

Arla Foods, one of the world’s 
largest dairy cooperatives, 

introduced a sustainability incen-
tive to its farmer owners to help 
fund and motivate actions required 
to hit the 2030 emission reduction 
target on farm. Arla earmarks up 
to 3 eurocent per kilo of milk for 
sustainability activities in addition 
to the existing 1 eurocent for sub-
mitting Climate Check data. 

Two years after implementing 
a comprehensive Climate Check 
on 8,000 farms across seven Eu-
ropean countries, Arla farmers 
are taking another significant 
step to be at the forefront of en-
vironmentally sustainable dairy. 
From next year, the milk price 

that the individual Arla farmer 
will receive from the dairy coop-
erative will depend on his or her 
activities related to environmen-
tal sustainability.

The cooperative is introducing 
a point-based Sustainability In-
centive model, building on data 
from the Climate Check, to re-
ward current and future sustain-
ability activities on farm. The 
Board of Directors is putting up 
to three eurocent per kilo of milk 
on the table annually to fund and 
motivate environmental improve-
ments on 19 levers. The full in-
centive package includes the one 
eurocent that farmers will receive 
for submitting their Climate 

Check data. In the first full year, 
at least 270 million Euros is ex-
pected to be distributed through 
the monthly milk price based on 
what the farmers are doing on 19 
levers in the model, e.g., feed, 
protein and fertilizer efficiency, 
manure delivery to biogas, bio-
diversity, carbon farming and use 
of renewable electricity and de-
forestation free soy.

Based on Arla’s current owner 
milk volume, the four eurocents 
per kilo of milk amounts to an 
annual 500 million Euros. The 
first incentive payment will be 
paid out as part of the monthly 
milk price in August 2023, based 
on milk delivered in July.

Arla earmarks up to €500 million annually for 
rewarding climate activities on farm
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Largemouth bass enjoy in-
creased growth, better sur-

vival and improved gut health 
when fed Calysta’s FeedKind® Aqua 
protein, a new study has shown.

The 10-week growth study car-
ried out by the Institute of Feed 
Research, Chinese Academy of 
Agricultural Sciences in Beijing 
compared the performance of 
FeedKind-fed bass with a con-
trol group using a fishmeal-based 
feed. Other observed benefits 
included better digestibility of 
dry matter and nutrients, better 
antioxidant capacity and better 
microbial diversity.

While noting that a diet high 
in fishmeal content was not the 

best choice for largemouth bass, 
the report published in MDPI 
found that containing 3-6% 
FeedKind in a low fishmeal and 
high plant protein diet provided 
optimal benefit.

The results come as Calysta 
works with Adisseo to commis-
sion the world’s first industrial 
scale FeedKind plant via Calysseo, 
their 50/50 joint venture to pro-
duce FeedKind for China and the 
wider Asian aquaculture market.

Calysseo is building its maiden 
plant in Chongqing, China, which 
has a capacity of 20,000 tonnes 
per year of FeedKind protein from 
the first phase of the project, with 
further expansion planned in fu-

ture to cope with demand.
FeedKind Aqua is a natural, 

sustainable and traceable feed 
ingredient for aquaculture, pro-
duced by fermentation. Feed-
Kind has been validated via 
extensive trials across popular 
aquaculture species, including 
shrimp, seabass, and salmon.

New study shows FeedKind enhances survival rate 
in largemouth bass

The International Platform of Insects for Food 
and Feed (IPIFF) is set to hold its upcoming 

Annual Conference physically on the 16th of No-
vember 2022 in Belgium’s capital Brussels. The con-
ference entitled “Shaping European food systems: 
How insect farming is contributing to the 'Farm to 
Fork' strategy targets”, will take place from 9 a.m. 
at Le Louise Hotel.

This conference will gather exponents from Eu-
ropean Union (EU) institutions, insect farmers and 
international stakeholders to discuss how the Euro-
pean insect sector is and will continue to contribute 
to achieving the ambitious targets of the “Farm to 
Fork” strategy, taking into consideration last year's 
regulatory developments.

The IPIFF Annual event opens the possibility for 
participating organizations to profile their institu-
tion, as well as their projects and business. 

IPIFF to hold annual conference on November 16
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Mt Cook Alpine Salmon 
has announced that it 

will build New Zealand’s first sus-
tainable, land-based salmon farm 
in Twizel region. A prototype for 
the salmon farm is in the early 
stages of development, with back-
ing from the Ministry for Primary 
Industries’ Sustainable Food and 
Fibre Futures (SFF Futures) fund. 
SFF Futures is committing $6.7 
million over six years to the $16.7 
million project, which was offi-
cially launched in Twizel. 

Mt Cook Alpine Salmon CEO, 
David Cole, said the company is 
delighted to be partnering with 
SFF Futures.

“There are always risks associated 
with innovative projects like this 
and Government support helps 
cushion this risk and accelerate 
outcomes,” said Cole. “Despite the 
difficult market conditions over the 
last few years, our customers love 
the taste of our unique freshwater 

King Salmon and demand con-
tinues to exceed our supply. This 
co-funding enables us to expand 
our production capacity through 
a new way of farming that has the 
potential to be a game-changer for 
the company and the aquaculture 
sector in New Zealand.”

Mt Cook Alpine Salmon to build innovative 
land-based salmon farm

Purina leaders and community representatives 
gathered in Clinton, Iowa, on Oct. 5th to cele-

brate the completion of a $156 million expansion at the 
company's local factory. The project expands capacity 
and production capabilities for Purina's high-quality 
pet care brands and adds a technical training center. 

Purina's Clinton factory produces some of the 
company's most popular pet food and treat brands, 
and is a hub for innovative new products. The pet 
food production expansion includes new cooking 
and packaging lines that will be used to make a vari-
ety of pet food brands, including Purina ONE, Pu-
rina Pro Plan and Purina Pro Plan Veterinary Diets. 
This expansion results from growing demand from 
pet owners for its nutritious, science-based dog and 
cat foods using high-quality and trusted ingredients.

Purina also purchased a building adjacent to the 
factory that has been retrofitted for the packaging 
and storage of two unique Purina brands. 

In addition to investing in the growth of Purina's 
brands, Purina is also investing in the future of its 
employees. The new 3,800-square-foot technical 
training center in Clinton supports Purina's invest-
ment in digital tools and technology to enhance col-
laboration and innovation in manufacturing. 

The expansion results in 96 new positions at the 
factory, which now employs approximately 570 peo-
ple. Purina employs approximately 1,370 people 
across Iowa. In addition to the factory in Clinton, 
Purina has operations in Fort Dodge and Davenport.

Purina celebrates completion of $156 million factory 
expansion in Iowa
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Precision feeding: LEVUCELL SC fiber-effect to 
support sustainable cost-effective formulation

Recently, the Lallemand 
Animal Nutrition rumi-

nant R&D team added new data 
to quantify the effects of its ru-
minant live yeast Saccharomy-
ces cerevisiae CNCM I-1077 
(LEVUCELL SC) on NDF deg-
radation in a large range of forage 
samples in vivo. 

This unique dataset allows the 
company’s partners to get clos-
er to precision feeding thanks 
to the development of nutri-
tional sub-models. Such models 
allow nutritionists to fully in-
tegrate the ‘fiber effect’ of the 
rumen-specific live yeast within 
formulation software.

Now, ruminant experts can for-
mulate rations according to the 
expected effect of rumen-specific 
live yeast on nutrient extraction 
for dairy cows — similar to the 
way a monogastric nutritionist 

is able to take into consideration 
the effect of enzymes in the diet.

It is a valuable tool for nutri-
tionists to precisely adjust ra-
tions to maximize income over 
feed costs (IOFC). This tool of-
fers the flexibility to change raw 
materials, switch to a new source 
of non-edible human food, or 
use low-quality forages to for-
mulate in a more sustainable way 

either at iso costs or to maintain 
production.

“Tell us what your diet compo-
sition and ingredient quality is, 
the program will tell you what 
is the response when using Sac-
charomyces cerevisiae CNCM 
I-1077 yeast,” explains Aurélien 
Piron, Technical Manager – Ru-
minant, at Lallemand Animal 
Nutrition, who led the project.

The Center for Aquaculture Technologies 
(CAT), leaders in delivering custom genetics 

research solutions to the industry, and Icy Waters 
LTD (IWL), a premium producer of award-win-
ning Arctic Charr, announced the partnership on 
a unique breeding program. Arctic Charr is gaining 
momentum as a sustainable and nutritious food al-
ternative to other commercially successful farmed 
salmonid species such as salmon and trout.

 Icy Waters Ltd. carries out a breeding approach 
managing two founder populations of broodstock. 
With the implementation of a modern selective 
breeding program and development of custom ge-

nomic tools tailored to Arctic Charr, CAT will lead 
the company in selecting for the best traits from 
both stocks, gaining IWL a competitive edge and 
delivering an unmatched quality product to market.

Icy Waters and CAT partner to accelerate genetic 
improvement in Arctic Charr
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In the context of the 3rd FAO International 
Day of Awareness of Food Loss and Waste on 

29 September 2022, European Former Foodstuff 
Processors Association (EFFPA) published new 
videos, in 7 languages, to explain former foodstuff 
processing. In this process, food losses emerging 
at food manufacturer and retail level are processed 
to be used as feed ingredients for food-producing 
animals. Examples of former foodstuffs are bread, 
biscuits, breakfast cereals, pasta and confectionery.

The videos demonstrate the contribution the for-
mer foodstuffs processing sector makes to prevent food 
waste from occurring by giving food losses a purpose as 
feed for animals, who produce animal products such as 
meat, milk and eggs. As the videos highlight, food man-

ufacturers and retailers will always first consider food 
donation possibilities. Also, former foodstuff processors 
do not process any food losses that contain meat or fish. 
Each year, EFFPA estimates that 5 million tons of for-
mer foodstuffs are used for animal feed in Europe.

“The video underlines that the feed produced by 
former foodstuff processors from food losses is very 
sustainable and perfectly suitable for carbon emis-
sions reduction strategies for animal products. For-
mer foodstuff processing is in the heart of the circular 
food economy and ensures nutrient use in the food 
chain is optimised. The estimated 5 million tons pro-
cessed every year in Europe are a concrete contribu-
tion toward sustainable food systems and a circular 
bioeconomy in Europe,” EFFPA said in a statement.

EFFPA: Former foodstuff processing contributes to 
tackle food waste

Compassion in World Farm-
ing welcomed the intro-

duction of basic welfare standards 
for farmed fish by two interna-
tional certification schemes – The 
Aquaculture Stewardship Council 
(ASC) and Friends of the Sea – as 
“an important step forward”.

One of the world’s leading sea-
food certification schemes – The 
Aquaculture Stewardship Coun-
cil (ASC) – has announced new 
welfare standards, including hu-
mane slaughter standards for fish, 
which results in a ban on the use 
of ice slurry – a cruel slaughter 
method that leaves fish fighting 
for their lives as ice gets lodged 
in their gills. This follows an an-
nouncement by the certification 
scheme Friends of the Sea last 

year, that they were to become 
the first and only scheme to in-
troduce species-specific welfare 
standards to improve fish rearing, 
slaughter, transport, handling 
and welfare training.

Worldwide, approximately 
700,000 metric tons of seafood 
is certified by Friends of The Sea 
and 688,138 metric tons is cer-
tified by ASC. This is the equiv-
alent of hundreds of millions 
of aquatic animals each year. 
While these moves are welcomed 
by Compassion, the farm ani-
mal welfare and environmental 
non-profit has warned that much 
more needs to be done to improve 
the lives of fish that suffer silently 
in underwater factory farms.

Other welfare issues include 

overcrowding and starvation, lack 
of enrichment, and poor water 
quality. For example, withholding 
food can be partially beneficial 
for fish as clearing the gut be-
fore transport means that there is 
less waste excreted into the water 
while fish are transported. How-
ever, some fish may be starved for 
more than two weeks, when no 
more than two or three days are 
normally needed to empty the gut.

Compassion in World Farming welcomes first fish 
certification welfare standards
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Innovasea launches Realfish Pro, new aquaculture platform

MicroBioGen opens state-of-the-art labs in Sydney

Tyson Foods builds its future as OneTyson

Tyson Foods announced plans to bring to-
gether all its corporate team members from 

the Chicago, Downers Grove and Dakota Dunes 
area corporate locations to its world headquarters in 
Springdale, Arkansas. 

The move will foster closer collaboration, en-
hance team member agility and enable faster deci-
sion making, positioning Tyson to win with its team 
members, customers, and consumers. Team mem-
bers will begin the phased relocation in early 2023.

Tyson is also announcing the expansion of Ty-
son’s world headquarters, which will include indoor 
and outdoor spaces designed to foster collabora-
tion, connection and creativity. It will also include 

a number of features to enrich Tyson Foods team 
members’ work experience by accelerating change 
and innovation through diverse and dynamic spaces 
including state-of-the-art technology.

More details on this multi-year campus develop-
ment, which will include the remodel of some existing 
facilities, will be announced over the coming months.

“Bringing our talented corporate team members 
and businesses together under one roof unlocks 
greater opportunities to share perspectives and 
ideas, while also enabling us to act quickly to solve 
problems and provide the innovative products solu-
tions that our customers deserve and value,” said 
Donnie King, President & CEO, Tyson Foods.

Innovasea, one of the global 
leaders in technologically 

advanced aquatic solutions for 
aquaculture and fish tracking, 
has unveiled Realfish Pro, an ad-
vanced, cloud-based aquaculture 
platform that enables fish farm-
ers to monitor, manage and con-
trol operations from anywhere 
24/7.

Combining real-time data 
from environmental sensors and 
cameras with powerful analytics, 
Realfish Pro provides vital infor-

mation around the clock, even at 
remote farm sites. It allows farm 
operators to monitor and control 
water conditions and make in-
formed decisions to protect fish 
stocks or optimize operations at a 
moment’s notice – all through an 
easy-to-read dashboard on a com-
puter or mobile device.

“Realfish Pro is a giant step 
forward for fish farmers looking 
to increase their production and 
profitability,” said Tim Stone, In-
novasea’s vice president of prod-

uct development. “Rather than 
rely on educated guesses or gut 
instinct, farm managers can now 
make data-driven decisions using 
accurate, up-to-the-minute infor-
mation that’s always available, no 
matter where they are.”

Australian industrial bio-
technology leader Micro-

BioGen has officially opened its 
state-of-the-art laboratories in 
Macquarie Park in Northern Syd-
ney. According to the company 
statement, the labs will produce 

world-leading micro-organisms 
that are essential to industries 
worth over US$2 trillion per 
year, including biofuels, alterna-
tive proteins, space exploration, 
sustainable human foods and an-
imal feed.

A global innovator of special-
ised and bespoke strains of the 
common yeast, Saccharomyces 
cerevisiae - also known as baker’s 
yeast, MicroBioGen’s new labs 
represent a significant investment 
by the company to establish a 
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Viterra completes its acquisition of Gavilon

Viterra Limited, through a wholly-owned sub-
sidiary, announced that it has closed its stock 

purchase agreement to acquire the grain and ingredi-
ents business of Gavilon Agriculture Investment, Inc. 
(Gavilon), a wholly-owned subsidiary of Marubeni 
America Corporation. The purchase price for the ac-
quisition is US $1.125 billion, plus working capital, 
and is subject to certain price adjustments.

Gavilon, headquartered in Omaha, Nebraska, 
originates, stores and distributes grains and oil-
seeds, as well as feed and food ingredients to do-
mestic and global markets.  Gavilon’s assets are in 
major growing areas across the US, with access to 
major railroads, rivers and ports.

“Gavilon’s business has all the key attributes that 
support our long-term strategic plan, and allows 

us to provide additional value to our customers at 
origination and destination,” said David Mattiske, 
Chief Executive Officer of Viterra Limited. “This 
acquisition further strengthens our global network 
by providing us with a material presence in every 
major exporting region and makes us one of the 
largest origination businesses in our industry.” 

Mattiske further added, “It gives me great plea-
sure to welcome Gavilon’s employees to the Viterra 
team. I look forward to a smooth integration as we 
work together to generate further opportunities for 
our employees and customers, while creating added 
value for our shareholders and investors.” 

Effective immediately, Viterra will integrate 
Gavilon into its global network and in early 2023 
will implement the Viterra brand across the business.

world-leading industrial biotech-
nology hub in Australia. 

“The new laboratories will al-
low us to expand our research ca-
pabilities, putting MicroBioGen 
and Australia at the forefront of 
global biotech and sustainable 
innovation," said MicroBioGen 
CEO Geoff Bell. “By building 
a state-of-the-art facility we will 
attract and retain the brightest 
scientific minds to NSW (New 
South Wales), scientists who can 
help MicroBioGen advance its 
micro-organisms, especially in 
the areas of sustainability, biofu-
els, animal feed and alternative 
protein development. Exports 
currently make up 100 per cent 
of our revenues so it is essential 
that our facilities and our sci-
entists are also the best in the 
world.”

Founded in Sydney in 2001, 
MicroBioGen’s first commercial 
ethanol products entered the 

North American market in 2017 
through a partnership with Dan-
ish industrial biotech giant No-
vozymes. In just four years, Mi-
croBioGen-developed yeast were 
the leading biocatalysts in the US 
biofuel market.

Twice the size of the Compa-
ny’s previous research space, the 
1,250 square meter facility will 
enable MicroBioGen to double 

its skilled scientific workforce to 
around 40 scientists including 
geneticists, and biofuel and bak-
ing specialists.

The dedicated R&D facility 
includes fermentation labs, a ge-
netics lab and large preparation 
rooms, all equipped with the latest 
technology including robots, high 
performance liquid chromatogra-
phy and minus 80C˚ freezers.
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