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“All great beginnings start in the dark, when the moon greets 

you to a new day at midnight,” said Shannon L. Alder, an 

inspirational author. This is so true in many senses – like we are 

seeing face of humanity which otherwise, we thought, was out 

of fashion. Though, the industry has faced its own share of 

adversities, during the past year and a half, it is quite inspiring 

to know that some of the companies have exceeded their own 

expectations in terms of sales and expansion. Also, some start-

ups have grown in leaps and are bouncing so rapidly and there 

are many more inspirations to look at.

Moreover, as an industry we have grown more mature to face 

adverse situations like this one, taking advantage of 

technology like Digitalization. In one of the previous webinars, 

as Dr Tanweer Alam, Marketing Director, Kemin South Asia 

quoted, “In the span of past one year or so, COVID-19 has 

brought version.2 out of all of us and we have adopted 

different aspects of digitalization in the past one year, which in 

normal time would have taken 5-10 years to adopt.”

In this very issue, we have covered the article by Shri. K S 

Srinivas, Chairman MPEDA, on adopting newer technologies 

for promoting Indian aquaculture, along with some interesting 

contributions on Protein in Animal feed by USSEC India and 

Novus India. Apart from that, there is a very exhaustive 

contribution from Prof. Devegowda and Zeus on Aflatoxin in 

milk products and their impact on human health and much 

more. Enjoy the issue.

We hope and are confident that we shall  soon come out 

stronger out of this situation. 
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amino acids, then increasing 

protein levels would have no 

effect on growth 

performance, feed efficiency 

and carcass traits. Rather, it 

could lead to high mortality 

rates and leg problems, 

particularly in the finishing 

phase. In this case, one 

would need to add the first 

limiting amino acids to 

increase productivity. The 

effects of this strategy will 

continue until the maximum 

genetic potential of the bird 

is reached and amino acids 

are no longer a limiting 

factor.

Requirements for Layer 

Chicken 

Layer chickens require all 22 

amino acids to achieve the 

protein necessary to produce 

an egg (muscle, feathers and 

skin). It's essential that these 

amino acids be supplied and 

available in sufficient 

amounts in the diet.

Nutrition Under Disease 

Conditions

With most disease 

outbreaks, it's necessary to 

increase the level of dietary 

protein or at least maintain it 

within the recommended 

ranges. Protein influences 

the release of hormones 

such as insulin, glucagon, 

thyroxin, as well as growth 

hormones, all of which affect 

the immune system and 

improve its disease-fighting 

capability.

In other cases, the increased 

protein level of the diet can 

contribute to some diseases 

such as necrotic enteritis in 

broilers, which usually occur 

2-6 weeks post hatching. 

This is due to the over 

growth of C. perfringens in 

the small intestine, 

increasing from a normal 

level of 104 CFU to 107 or 

109 CFU per gram of digesta 

and causing clinical disease.

With the increased dietary 

protein level, there will also 

be an increased activity of 

the enzyme trypsin in the 

small intestine. This will, in 

turn, lead to faster release of 

coccidia from the oocytes 

which eventually become so 

active as to be less 

responsive to vaccination.

In such cases where bacterial 

and protozoan agents are 

likely to prevail, it may then 

be beneficial, among other 

measures, to reduce protein 

levels below the 

recommended range to 

alleviate the effect of these 

pathogens.

Sources of protein1

There are many protein 

sources commonly used in 

poultry and animal diets. 

Some of these include:

1) Plant-based origin — 

Soybean meal at 50%, 

cottonseed cake at 45%, 

sunflower meal at 35%, 

oil palm kernel expeller 

at 18%, rape seed meal 

at 40%, and copra meal 

at 23%.  

2) Animal origin ¬— 

Fishmeal and meat- and 

poultry by-products. 

These not only provide 

protein but also serve as 

good sources of 

minerals, vitamins and 

other nutritients.

3) Brewery and bioethanol 

production by-products 

— Dry distiller's grain at 

30%, brewer's grain at 

25%, and maize gluten 

feed at 20%.

4) Leaves and straws — 

Cassava leaves at 25% 

and legumes can be 

used as protein sources 

if any of the afore-

mentioned sources are 

unavailable. Groundnut 

straw at 12% also 

contains higher protein 

content than cereals.

5) Insects and worms — 

Mealworm (Tenebrio 

molitor) at 52,8%, and 

black soldier fly 

(Hermetia illucens) at 

42,1% can be good 

alternatives.

Work with your nutritionist 

and veterinarian to 

determine the best source 

and ratio of protein in your 

feed formulation, 

considering availability and 

economic feasibility. This 

process will help to achieve 

the target protein 

concentration with better 

amino acid profile and 

alleviate much of the 

production and health 

problems that may 

potentially arise from using 

only one protein source in 

excess of the recommended 

level.

Protein - the 
essence of feed 
Jaison John, USSEC India 

ARTICLE

We all know that protein is 

an important nutrient for 

humans, and it is equally 

important for poultry and all 

other classes of animals. This 

article aims to spotlight the 

importance, availability and 

handling considerations that 

should be factored into 

protein procurement in India. 

The amino acid profiles 

directly influence protein 

availability and play a 

significant role in animal 

growth, immunity, 

adaptation to the 

environment and many other 

biological functions, as well 

as end-use characteristics 

such as egg production and 

meat quality.

Furthermore, protein 

synthesis promotes cell and 

tissue growth, such as organ 

development and function.

While it's a vital part of feed 

formulations, protein is also 

known to be the most 

expensive ingredient, and it 

cannot be replaced or 

substituted with other 

elements. 

Biological Functions of 

Protein

To add to it, specific amino 

acids such as lysine 

contribute to other 

biological functions.  For 

example, the presence of 

lysine improves carcass 

quality of chickens by 

supporting formation of type 

IIB (fast glycolytic) fibres, 

which hold smaller amounts 

of fat and have less nutrient 

loss during the cooking 

process; as opposed to type 

IIA (fast oxido-glycolytic) 

fibres, which form when 

lysine is deficient.

Threonine has significant 

metabolic roles and helps 

regulate gastrointestinal 

secretions and endogenous 

losses. It works to improve 

the digestibility of nutrients 

and prevent digestive 

disorders.

Other amino acids, such as 

methionine, may partly 

compensate for a deficiency 

of choline or vitamin B12 by 

providing the required 

methyl groups. Also, the 

amino acid tryptophan helps 

alleviate niacin deficiency 

through metabolic 

conversion to niacin.

While these conversion 

processes are of theoretical 

interest only, it's important 

to note that it would be poor 

economics to satisfy a 

vitamin deficiency with the 

addition of amino acids, a 

relatively more expensive 

ingredient.

Requirements for Broiler 

Chickens 

For broiler chickens, feed 

rations often contain 20-23% 

protein for the starter feed 

and 18-20% for the finisher 

feed, with a metabolizable 

energy value ranging from 

3000-3200 K.Cal/Kg. 

Chickens may respond 

differently to the increased 

protein level in the diet, 

depending mainly on the 

protein quality and the 

amino acid profile thereof.

If feeding a low-quality 

protein, which has 

inadequate or imbalanced 

Jaison John

06
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When evaluating protein 

sources and availability, 

you'll find that soybean meal 

is an excellent source of 

energy, protein and amino 

acids … but it's important to 

note that not all soy or 

soymeal is created equal.

Not All Soy Is Created 

Equal

“Quality” can have as many 

definitions as there are uses 

for soy, reported Gonzalo 

Mateos, a professor of 

animal science at the 

Polytechnic University of 

Madrid in Spain, in a recent 

meta-analysis. For some, he 

said, high-quality means 

high crude protein, minimal 

foreign material and uniform 

size and appearance. 

However, research shows 

quality also influences the 

energy composition, protein 

and amino acid levels. 

Regional variables include 

soil quality and the levels of 

phosphorus, iron and 

potassium. These vary by soil 

type and the amount of 

fertilizer or manure that is 

applied. Additionally, Mateos 

explained the oil and amino 

acid composition fluctuates 

based on quality, and quality 

is influenced by latitude 

(exposure to humidity, 

temperature and hours of 

daylight) — factors out of 

anyone's control.

One think I like from his 

statements is: “While most 

people are concerned with 

the quality of the meal, I 

believe you have to be 

concerned with the quality 

of the bean; garbage in 

equals garbage out.”

Mateos also emphasized the 

following points while 

buying soy meal:

·  Protein 

 AA profile and protein 

quality 

 N x 6.25 vs. real protein

·  Energy 

 Digestible protein (no 

energy provided by the 

digestible fraction)

 CHO profile

 Digestible vs. 

fermentable vs. not  

usable 

 Lipids (remaining oils + 

added gums …)

· Other points 

 Chemical: choline

 FFA profile, peroxides

 Contaminations (AA 

degradation, 

mycotoxins, …)

 Physical values: color, 

particle size

Considering all physical and 

micro biological factors, 

buyers need to have a 

holistic approach than 

focuses on source 

availability, quality, 

nutritional profile and overall 

value

Now considering the global 

scenario for example, 

research shows that 

premium can be earned by 

poultry producers who use 

U.S. soybean meal. In 2020, 

these premiums ranged from 

$14.57(Rs 1071) to $23.24(Rs 

1708) per ton over Argentine 

soybean meal and from 

$2.48(Rs 182) to $10.26(Rs 

754) per ton over Brazilian 

soybean meal.

In the current market 

environment, with soybeans 

price at the $14(Rs 1029)- 

and $15(Rs 1117) per bushel 

levels, the premium is 

exacerbated even more. 

From India perspective, one 

needs to understand the 

importance of following 

points: 

· Soil health and soil type 

(where the soy is grown) 

· Seed quality 

· Farming procedure 

· Area of production (state)

· Weather conditions 

during plant growth and 

harvesting

· Post harvesting care and 

handling of grains 

· Quality of the raw beans 

at arrival to crushing 

units 

· Crushing plant: is it the 

most important? Labor, 

equipment, functioning

· Storage of the beans at 

the farm/crushing units 

· Transport conditions

Nutritional value of soybean 

meals can be maintained by 

giving attention to all these 

points for getting a better 

meal quality and better 

protein availability.

To better understand these 

differences in nutrient 

availability and how that can 

impact your business, ask for 

a demonstration of the 

Nutrient Value Calculator — 

a tool that brings visibility to 

the true costs of different 

feed rations.

Source: farm4trade

ARTICLE
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said, high-quality means 

high crude protein, minimal 

foreign material and uniform 

size and appearance. 

However, research shows 

quality also influences the 

energy composition, protein 

and amino acid levels. 

Regional variables include 

soil quality and the levels of 

phosphorus, iron and 

potassium. These vary by soil 

type and the amount of 

fertilizer or manure that is 

applied. Additionally, Mateos 

explained the oil and amino 

acid composition fluctuates 

based on quality, and quality 

is influenced by latitude 

(exposure to humidity, 

temperature and hours of 

daylight) — factors out of 

anyone's control.

One think I like from his 

statements is: “While most 

people are concerned with 

the quality of the meal, I 

believe you have to be 

concerned with the quality 

of the bean; garbage in 

equals garbage out.”

Mateos also emphasized the 

following points while 

buying soy meal:

·  Protein 

 AA profile and protein 

quality 

 N x 6.25 vs. real protein

·  Energy 

 Digestible protein (no 

energy provided by the 

digestible fraction)

 CHO profile

 Digestible vs. 

fermentable vs. not  

usable 

 Lipids (remaining oils + 

added gums …)

· Other points 

 Chemical: choline

 FFA profile, peroxides

 Contaminations (AA 

degradation, 

mycotoxins, …)

 Physical values: color, 

particle size

Considering all physical and 

micro biological factors, 

buyers need to have a 

holistic approach than 

focuses on source 

availability, quality, 

nutritional profile and overall 

value

Now considering the global 

scenario for example, 

research shows that 

premium can be earned by 

poultry producers who use 

U.S. soybean meal. In 2020, 

these premiums ranged from 

$14.57(Rs 1071) to $23.24(Rs 

1708) per ton over Argentine 

soybean meal and from 

$2.48(Rs 182) to $10.26(Rs 

754) per ton over Brazilian 

soybean meal.

In the current market 

environment, with soybeans 

price at the $14(Rs 1029)- 

and $15(Rs 1117) per bushel 

levels, the premium is 

exacerbated even more. 

From India perspective, one 

needs to understand the 

importance of following 

points: 

· Soil health and soil type 

(where the soy is grown) 

· Seed quality 

· Farming procedure 

· Area of production (state)

· Weather conditions 

during plant growth and 

harvesting

· Post harvesting care and 

handling of grains 

· Quality of the raw beans 

at arrival to crushing 

units 

· Crushing plant: is it the 

most important? Labor, 

equipment, functioning

· Storage of the beans at 

the farm/crushing units 

· Transport conditions

Nutritional value of soybean 

meals can be maintained by 

giving attention to all these 

points for getting a better 

meal quality and better 

protein availability.

To better understand these 

differences in nutrient 

availability and how that can 

impact your business, ask for 

a demonstration of the 

Nutrient Value Calculator — 

a tool that brings visibility to 

the true costs of different 

feed rations.

Source: farm4trade
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Aflatoxin M1 in Milk 
and milk products and 
their Impact 
on Human Health

Milk the nature's the perfect food

Milk is a highly nutritious food, containing high-quality protein, vitamins and minerals 

which are necessary for growth, development and maintenance of human health. They 

play a key role in healthy human nutrition and development throughout life.Dairy 

products are rich in nutrients that are essential for good bone health in children and 

elderly people. 

Fungi and Mycotoxins (Aflatoxin)

There are more than 10,000 known species of fungi. Fortunately, most of them are 

beneficial to man in the production of bread, cheese, antibiotics etc. There are about 50 

fungi species harmful to livestock and man known to produce toxins, which are 

collectively called mycotoxins. The threat of mycotoxins to humans was described during 

World War II when Russian soldiers suffered severe dermal necrosis, hemorrhages and 

destruction of bone marrow after eating moldy grains. However, it was not until 1960, 

G. Devegowda, University of Agricultural sciences and K.L. Aravind, Zeus Biotech 

Country Aflatoxin B1

 (mcg/kg or ppb)

FDA, United States 20

European Union, Milking Animals 5

European Union, calves 10

BIS, India  20

Table1. Regulations for Aflatoxin B1 in dairy feed

when the entire turkey 

population of Britain was 

decimated in a fatal liver 

disease called “Turkey X 

Disease”, that the scientific 

community recognized the 

negative effects associated 

with mycotoxins. British 

agriculture officials later 

traced the source of the 

outbreak to aflatoxin in a 

shipment of peanut 

(groundnut) meal that 

originated from Brazil.

Aflatoxins are the most 

widespread and the most 

studied group of all the 

mycotoxins and they are 

prevalent in warm and humid 

climatic conditions as exists 

in India and in many Asian 

countries.  Aflatoxins are 

primarily produced by fungi 

of the genus Aspergillus 

(Aspergillus Flavus, Figure 2) 

and are found in dairy feeds 

and human food products. 

Major forms of aflatoxins 

found in feeds include B1, 

B2, G1 and G2 with aflatoxin 

B1 being the most common 

and toxic and is described as 

the potent naturally 

occurring carcinogen

Permissible level of 

Aflatoxin B1 in dairy feeds 

Strict control of aflatoxin B1 

level in feeds for lactating 

dairy cattle and buffaloes is 

required in order to 

minimize the level of 

aflatoxin M1 in milk and milk 

products.  The USFDA and 

FSSAI set a maximum 

permissible level for aflatoxin 

M1 in milk at 0.5 µg/Kg of milk or ppb, which means that one 

ton of milk, should not contain more than 500 micrograms of 

aflatoxin M1. The US Food and Drug Administration (FDA) 

and BIS (India) stipulate a maximum of 20 ppb of aflatoxin in 

dairy feeds,which means that one ton of feed, should not 

contain more than 20 milligrams of aflatoxin B1. The 

European Union regulations are much more stringent and 

the maximum level set at 5 ppb (Table 1).Major concerns 

about contamination of cow's milk by aflatoxins are limited 

to aflatoxin B1.

Aflatoxin B1 is readily transmitted from feed to milk; 

approximately 1 to 6% of Aflatoxin B1 present in the Dairy 

cows and buffaloes feed is transferred to milk as Aflatoxin 

M1.

Figure 1: Growth of Aspergillus Flavus on rice which 

produces aflatoxin 

 Murthy and Devegowda, 2005

Permissible level of Aflatoxin M1 in milk

The occurrence of aflatoxins in human breast milk, 

commercially available milk and milk products is one of the 

most serious problems of food hygiene, as milk is a key 

source of nutrients for humans. This is especially significant 

for infants and children, who are potentially more sensitive 

and have less variety in their diets. 

In the US and in India (FSSAI) it is required by the law that 
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and milk products and 
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which are necessary for growth, development and maintenance of human health. They 

play a key role in healthy human nutrition and development throughout life.Dairy 

products are rich in nutrients that are essential for good bone health in children and 

elderly people. 

Fungi and Mycotoxins (Aflatoxin)

There are more than 10,000 known species of fungi. Fortunately, most of them are 

beneficial to man in the production of bread, cheese, antibiotics etc. There are about 50 

fungi species harmful to livestock and man known to produce toxins, which are 

collectively called mycotoxins. The threat of mycotoxins to humans was described during 

World War II when Russian soldiers suffered severe dermal necrosis, hemorrhages and 

destruction of bone marrow after eating moldy grains. However, it was not until 1960, 
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European Union, Milking Animals 5

European Union, calves 10
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Table1. Regulations for Aflatoxin B1 in dairy feed
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community recognized the 

negative effects associated 

with mycotoxins. British 

agriculture officials later 

traced the source of the 

outbreak to aflatoxin in a 

shipment of peanut 

(groundnut) meal that 

originated from Brazil.

Aflatoxins are the most 

widespread and the most 

studied group of all the 

mycotoxins and they are 

prevalent in warm and humid 

climatic conditions as exists 

in India and in many Asian 

countries.  Aflatoxins are 

primarily produced by fungi 

of the genus Aspergillus 

(Aspergillus Flavus, Figure 2) 

and are found in dairy feeds 

and human food products. 

Major forms of aflatoxins 

found in feeds include B1, 

B2, G1 and G2 with aflatoxin 

B1 being the most common 

and toxic and is described as 

the potent naturally 

occurring carcinogen

Permissible level of 

Aflatoxin B1 in dairy feeds 

Strict control of aflatoxin B1 

level in feeds for lactating 

dairy cattle and buffaloes is 

required in order to 

minimize the level of 

aflatoxin M1 in milk and milk 

products.  The USFDA and 

FSSAI set a maximum 

permissible level for aflatoxin 

M1 in milk at 0.5 µg/Kg of milk or ppb, which means that one 

ton of milk, should not contain more than 500 micrograms of 

aflatoxin M1. The US Food and Drug Administration (FDA) 

and BIS (India) stipulate a maximum of 20 ppb of aflatoxin in 

dairy feeds,which means that one ton of feed, should not 

contain more than 20 milligrams of aflatoxin B1. The 

European Union regulations are much more stringent and 

the maximum level set at 5 ppb (Table 1).Major concerns 

about contamination of cow's milk by aflatoxins are limited 

to aflatoxin B1.

Aflatoxin B1 is readily transmitted from feed to milk; 

approximately 1 to 6% of Aflatoxin B1 present in the Dairy 

cows and buffaloes feed is transferred to milk as Aflatoxin 

M1.

Figure 1: Growth of Aspergillus Flavus on rice which 

produces aflatoxin 

 Murthy and Devegowda, 2005

Permissible level of Aflatoxin M1 in milk

The occurrence of aflatoxins in human breast milk, 

commercially available milk and milk products is one of the 

most serious problems of food hygiene, as milk is a key 

source of nutrients for humans. This is especially significant 

for infants and children, who are potentially more sensitive 

and have less variety in their diets. 

In the US and in India (FSSAI) it is required by the law that 
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What can I do if milk is found to containexcessive AFM1 

concentrations?

Immediately after aflatoxin is detected in milk, the ration 

should be reformulated with ingredients that contain less 

than 20 ppb of aflatoxin B1. Inclusion of aflatoxin binder in 

the feed is also beneficial to reduce the aflatoxin M1 level in 

the milk. Pelleting of feed will not destroy the aflatoxin B1, 

since they are heat stable.

Once a level of contamination of 20 ppb or higher in a 

feedstuff has been determined, the feed can no longer be 

used to feed milking dairy animals. However, growing 

animals and dry (non-milking) dairy cows and buffaloes can 

be fed levels of feed with aflatoxin containing more than 20 

aflatoxin M1 in milk should 

be less than 0.5 parts per 

billion (ppb), which means 

that one ton of milk should 

not contain more than 500 

micrograms of aflatoxin M1. 

In Europe, the regulations 

are much more stringent, 

and maximum levels are set 

at 0.05 ppb.

The milk free of aflatoxin is 

considered desirable, but it is 

not easy to achieve this ideal. 

Therefore, all countries 

accept milk contamination 

with some amounts of this 

toxin.

dairy animals.

Public Health Importance

Milk that is sold commercially should be checked for 

aflatoxin M1 (AFM1). When aflatoxin M1 is found at 

concentrations of 0.5 ppb or more, the milk may be 

discarded because it cannot be used for products that go 

into the human food supply. Like aflatoxin B1, aflatoxin M1 is 

toxic and carcinogenic, although toxicity of aflatoxin M1 is 

somewhat lower than that of aflatoxin B1. However, aflatoxin 

M1 is of great concern because of the high consumption of 

milk and milk products by humans, especially infants and 

children.

When dairy products are manufactured from milk 

contaminated with aflatoxin M1, the toxin is transmitted to 

the resulting products (Insert figure 4).  Aflatoxin M1 is stable 

in raw milk and processed milk products and is generally 

unaffected by pasteurization or processing into cheese, 

yogurt, cream and butter.

Country (mcg/kg or ppb)

United States, FDA 0.5

European Union 0.05

European Union, for baby foods / infants 0.025

FSSAI, India 0.5

Table2. Regulations for Aflatoxin M1 in milk

Conversion of Aflatoxin B1 

to Aflatoxin M1 in the liver

In milk, aflatoxin appears as 

aflatoxin M1, one of its 

metabolites. Aflatoxin B1 is 

metabolized by enzymes 

found primarily in the liver 

(Cytochrome p450)to 

aflatoxin M1.Strict control of 

aflatoxin B1level in feeds for 

dairy animals is required in 

order to minimize the level 

of aflatoxin M1 in milk and 

milk products.  Aflatoxin is 

readily transmitted from feed 

to milk; approximately 1 to 

6% of Aflatoxin B1 present in 

the Dairy feed is transferred 

to milk as Aflatoxin M1 

(Figure 3). After aflatoxin M1 

is formed, it is excreted in 

the milk and urine of the 

In the Liver

Figure 2: Conversion of Aflatoxin B1 to M1 in the Liver  

Figure 3: Aflatoxin M1 in milk products
›› AFM1 occurs mainly in the protein fractions (less in butter fat)

›› High concentration in Cheese and Paneer    

aflatoxins, which include: 

plant breeding for mold 

resistance, efficient 

harvesting and storage 

practices to minimize 

contamination and 

decontamination process for 

the contaminated 

commodities. The most 

effective method of 

neutralizing aflatoxins 

already in feed is by binding 

them to an inert compound 

before they can be absorbed 

from the intestines.

·Conclusions

·A strong recommendation is 

made hereby to view the 

problem in its natural way 

i.e., contamination of foods 

and feeds by aflatoxins. It is 

therefore essential to take all 

the necessary precautions:

· Prevention of fungal 

growth on crops in the 

field, at harvest of crop, 

during storage of food 

and feeds. 

· Time to act is not after 

the dairy animals are 

affected, but before the 

contaminated feed is 

consumed.

· Application of 

appropriate aflatoxin 

binder in order to 

achieve safe milk and 

milk products for human 

consumption and 

economy.

· Strict regulations and 

increased awareness 

related to the health 

effects of aflatoxin M1 in 

milk and dairy products.

ppb but less than 50 ppb.

Impact of consuming 

aflatoxin M1 contaminated 

milk on human health

Long-term or chronic 

exposure to aflatoxins has 

several health consequences 

including: � aflatoxins are 

potent carcinogens and may 

affect all organ systems, 

especially the liver and 

kidneys. Children are 

particularly affected by 

aflatoxin exposure, which is 

associated with stunted 

growth, delayed 

development, liver damage, 

and liver cancer. Aflatoxin B1 

exposure results in 

accumulation of fat and 

necrosis of liver cells.

Ingesting small quantities of 

the toxins over the long term 

can cause liver cancer, and in 

some cases, it can cause lung 

cancer. This is because 

aflatoxins are potent 

carcinogens, which are 

cancer-causing agents. 

Common raw materials 

used in dairy feed that are 

susceptible to aflatoxins

a.  Raw materials 

containing high levels of 

aflatoxins: 

Groundnut cake, Cottonseed 

cake, Copra cake, DDGS and 

Maize gluten meal.

b.  Raw materials 

containing moderate 

levels of aflatoxins: 

Maize, rice polish, de-oiled 

rice bran and wheat bran. 

c. Raw materials 

containing low levels of 

aflatoxins: 

Rapeseed meal, Soybean 

meal, straw and hay.

Storage of dairy feeds 

under field conditions to 

prevent fungal growth

· Dry the raw materials 

immediately after 

harvesting to moisture 

content less than 13%

· Avoid damaged and 

broken grains 

(susceptible for fungal 

growth)

· Avoid insect damaged 

grains(susceptible for 

fungal growth)

· Pre-clean and dry the 

grains before storage in 

silos or in bags

· Use mould inhibitors to 

prevent fungal growth if 

the moisture in raw 

materials is more than 

13%

· Store the raw materials 

on wooden pallets or 

crates and away from 

the walls to prevent 

moisture migration from 

the floor and walls. 

Use of Aflatoxin binders 

for control of Aflatoxins

Practical aflatoxin control 

involves two main stages: 

prevention of fungal growth 

and toxin production in 

feeds, and decontamination 

of existing aflatoxins in feeds. 

Several strategies, to be 

adopted in a coordinated 

manner have been proposed 

to reduce the impact of 

ARTICLE



13

Think Grain Think Feed - Volume 7 | Issue 7 | May 2021

w
w

w
.b

e
n

is
o

n
m

e
d

ia
.c

o
m

w
w

w
.b

e
n

is
o

n
m

e
d

ia
.c

o
m

Think Grain Think Feed - Volume 7 | Issue 7 | May 2021

12
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concentrations?

Immediately after aflatoxin is detected in milk, the ration 

should be reformulated with ingredients that contain less 

than 20 ppb of aflatoxin B1. Inclusion of aflatoxin binder in 

the feed is also beneficial to reduce the aflatoxin M1 level in 

the milk. Pelleting of feed will not destroy the aflatoxin B1, 

since they are heat stable.

Once a level of contamination of 20 ppb or higher in a 

feedstuff has been determined, the feed can no longer be 

used to feed milking dairy animals. However, growing 

animals and dry (non-milking) dairy cows and buffaloes can 

be fed levels of feed with aflatoxin containing more than 20 

aflatoxin M1 in milk should 

be less than 0.5 parts per 

billion (ppb), which means 

that one ton of milk should 

not contain more than 500 

micrograms of aflatoxin M1. 

In Europe, the regulations 

are much more stringent, 

and maximum levels are set 

at 0.05 ppb.

The milk free of aflatoxin is 

considered desirable, but it is 

not easy to achieve this ideal. 

Therefore, all countries 
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with some amounts of this 

toxin.
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Public Health Importance

Milk that is sold commercially should be checked for 
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concentrations of 0.5 ppb or more, the milk may be 

discarded because it cannot be used for products that go 

into the human food supply. Like aflatoxin B1, aflatoxin M1 is 

toxic and carcinogenic, although toxicity of aflatoxin M1 is 

somewhat lower than that of aflatoxin B1. However, aflatoxin 

M1 is of great concern because of the high consumption of 

milk and milk products by humans, especially infants and 

children.

When dairy products are manufactured from milk 

contaminated with aflatoxin M1, the toxin is transmitted to 

the resulting products (Insert figure 4).  Aflatoxin M1 is stable 

in raw milk and processed milk products and is generally 

unaffected by pasteurization or processing into cheese, 

yogurt, cream and butter.

Country (mcg/kg or ppb)

United States, FDA 0.5

European Union 0.05

European Union, for baby foods / infants 0.025
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Conversion of Aflatoxin B1 

to Aflatoxin M1 in the liver

In milk, aflatoxin appears as 

aflatoxin M1, one of its 

metabolites. Aflatoxin B1 is 

metabolized by enzymes 

found primarily in the liver 

(Cytochrome p450)to 

aflatoxin M1.Strict control of 

aflatoxin B1level in feeds for 

dairy animals is required in 

order to minimize the level 

of aflatoxin M1 in milk and 

milk products.  Aflatoxin is 

readily transmitted from feed 

to milk; approximately 1 to 

6% of Aflatoxin B1 present in 

the Dairy feed is transferred 

to milk as Aflatoxin M1 

(Figure 3). After aflatoxin M1 

is formed, it is excreted in 

the milk and urine of the 
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aflatoxins, which include: 

plant breeding for mold 

resistance, efficient 

harvesting and storage 

practices to minimize 

contamination and 

decontamination process for 

the contaminated 

commodities. The most 

effective method of 

neutralizing aflatoxins 

already in feed is by binding 

them to an inert compound 

before they can be absorbed 

from the intestines.

·Conclusions

·A strong recommendation is 

made hereby to view the 

problem in its natural way 

i.e., contamination of foods 

and feeds by aflatoxins. It is 

therefore essential to take all 

the necessary precautions:

· Prevention of fungal 

growth on crops in the 

field, at harvest of crop, 

during storage of food 

and feeds. 

· Time to act is not after 

the dairy animals are 

affected, but before the 

contaminated feed is 

consumed.

· Application of 

appropriate aflatoxin 

binder in order to 

achieve safe milk and 

milk products for human 

consumption and 

economy.

· Strict regulations and 

increased awareness 

related to the health 

effects of aflatoxin M1 in 

milk and dairy products.

ppb but less than 50 ppb.

Impact of consuming 

aflatoxin M1 contaminated 

milk on human health

Long-term or chronic 

exposure to aflatoxins has 

several health consequences 

including: � aflatoxins are 

potent carcinogens and may 

affect all organ systems, 

especially the liver and 

kidneys. Children are 

particularly affected by 

aflatoxin exposure, which is 

associated with stunted 

growth, delayed 

development, liver damage, 

and liver cancer. Aflatoxin B1 

exposure results in 

accumulation of fat and 

necrosis of liver cells.

Ingesting small quantities of 

the toxins over the long term 

can cause liver cancer, and in 

some cases, it can cause lung 

cancer. This is because 

aflatoxins are potent 

carcinogens, which are 

cancer-causing agents. 

Common raw materials 

used in dairy feed that are 

susceptible to aflatoxins

a.  Raw materials 

containing high levels of 

aflatoxins: 

Groundnut cake, Cottonseed 

cake, Copra cake, DDGS and 

Maize gluten meal.

b.  Raw materials 

containing moderate 

levels of aflatoxins: 

Maize, rice polish, de-oiled 

rice bran and wheat bran. 

c. Raw materials 

containing low levels of 

aflatoxins: 

Rapeseed meal, Soybean 

meal, straw and hay.

Storage of dairy feeds 

under field conditions to 

prevent fungal growth

· Dry the raw materials 

immediately after 

harvesting to moisture 

content less than 13%

· Avoid damaged and 

broken grains 

(susceptible for fungal 

growth)

· Avoid insect damaged 

grains(susceptible for 

fungal growth)

· Pre-clean and dry the 

grains before storage in 

silos or in bags

· Use mould inhibitors to 

prevent fungal growth if 

the moisture in raw 

materials is more than 

13%

· Store the raw materials 

on wooden pallets or 

crates and away from 

the walls to prevent 

moisture migration from 

the floor and walls. 

Use of Aflatoxin binders 

for control of Aflatoxins

Practical aflatoxin control 

involves two main stages: 

prevention of fungal growth 

and toxin production in 

feeds, and decontamination 

of existing aflatoxins in feeds. 

Several strategies, to be 

adopted in a coordinated 

manner have been proposed 

to reduce the impact of 
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Today we’ll review a few key 

pieces of information that 

buyers, traders and 

producers should consider 

when planning their next 

move in the market:

Demand Overview:

With so much of the global 

demand for feed ingredients 

coming from China, it is 

important to start there 

when assessing demand. 

Chinese state television 

announced that China's sow 

herd grew 1.1% in April from 

the previous month, and 

23% over the corresponding 

month a year earlier. In April, 

the Chinese sow herd stood 

at 97.6% of the end-2017 

levels indicating a recovery 

from the losses due to 

African Swine Fever. As hog 

populations appear to 

recover, they are also being 

raised more efficiently with 

large farms taking up a 

larger portion of the industry 

in China. In theory, the larger 

the farm the more 

sophisticated the feed and 

the larger the demand for 

feed ingredients. But even as 

Chinese producers expect 

larger demand, pricing data 

in Glowlit does not yet 

support these increases. 

Furthermore, the increased 

availability of animal 

byproducts among exporters 

to China suggests increased 

demand for imported meat 

within the Chinese market. In 

short, demand from China 

remains unclear and 

uncertain.

Supply Overview for 

Vitamin A:

On May 10, NHU announced 

that it is planning to shut 

down the Vitamin A oil 

production unit for about 10 

weeks of maintenance in 

July. With Malaysia keeping 

businesses in lockdown to 

prevent COVID spread, the 

industry fears supply 

shortage of citral, a key 

intermediate in the 

production of Vitamin A. 

The Malayian BASF 

PETRONAS facility produces 

citral and citronellol at its 

integrated chemical site in 

Kuantan.

Supply Overview for 

Methionine:

On May 11, 2021, the US 

Department of Commerce 

announced its final 

determination in the 

antidumping duty 

investigation of methionine 

from France. The petition 

was submitted by Novus 

International Inc. in July 

2020 against goods coming 

from France, Japan and 

Spain with Sumitomo and 

Adisseo in focus. In the final 

determination for France, 

goods sold by Adisseo 

France SAS will be taxed at 

43.82%, and all others at 

16.17%. The issuance of 

orders is expected for July.

In other news for 

Methionine production, 

Ningxia Ziguang Tianhua 

Methionine Co. suspended 

production of the 

methionine production line 

for maintenance in April-

May. The CJ Malaysia plant 

plans to conduct a 6-week 

maintenance from June to 

July, with the exact time to 

be determined. NHU 

Methionine plant is due to 

start a one-month shutdown 

for maintenance in late June.

Supply Overview for Blood 

Meal:

Animal by-product prices 

across Asian markets were 

steady this week. However, 

with the end of Ramadan we 

can expect an increase in 

demand around the corner. 

US domestic prices remain 

stable as well.

Despite what we would 

expect to see, increases in 

soybean prices have not 

pushed animal protein and 

by-product prices higher. 

Current prices suggest 

sufficient supply.

MARKET PROJECTION 

Stable prices suggest 
sufficient supply of animal 
protein and by-product
Supply Chain Disruptions 

Hit Consumers

For a long time purchasing 

managers have espoused a 

certain pessimism that 

others outside the industry 

simply could not understand. 

They looked at the many 

disruptions across the supply 

chain, the increases in price 

and limitations of supply, 

and wondered when 

consumers would see the 

impact. But the shock to 

consumers never came. That 

is until now.

In the past week, things have 

changed with consumers 

feeling the impact at the 

supermarket. The Labor 

Department reported on 

Wednesday that inflation 

accelerated at its fastest pace 

in over 12 years. The 

Consumer Price Index (CPI), 

which measures a basket of 

goods as well as energy and 

housing costs, rose 4.2% 

from a year earlier. The 

increase in the annual CPI 

rate was the fastest since 

September 2008. 

In the United States, further 

rises are likely stemming 

from a cyberattack that shut 

down the Colonial Pipeline 

and a crack in the Interstate 

40 bridge over the 

Mississippi River that 

connects Tennessee and 

Arkansas. Traffic below the 

bridge was halted for more 

than two days with more 

than 1,000 barges in the 

queue, according to the U.S. 

Coast Guard. The bottleneck 

disrupted shipments of grain 

and other dry cargo. 

As the impact of these 

disruptions continues to hit 

consumers, it turns out that 

purchasing managers aren’t 

pessimists after all. They 

merely had an objective view 

of the reality to come.

Here are some of the most 

significant market trends 

identified by Glowlit in the 

last week:  

There is a tense quiet in feed 

ingredient markets, 

especially when compared to 

the soft commodities world 

where prices are currently 

extremely volatile. Buyers 

and traders are cautiously 

assessing their next order 

size with every new piece of 

information that comes their 

way. At the end, changes to 

supply and demand are the 

only factors that could shift a 

steady state in the market. 

Until we reach that steady 

state, hints of market shifts 

could significantly affect the 

prices that buyers are willing 

to pay.
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Today we’ll review a few key 

pieces of information that 

buyers, traders and 

producers should consider 

when planning their next 

move in the market:

Demand Overview:

With so much of the global 

demand for feed ingredients 

coming from China, it is 

important to start there 

when assessing demand. 

Chinese state television 

announced that China's sow 

herd grew 1.1% in April from 

the previous month, and 

23% over the corresponding 

month a year earlier. In April, 

the Chinese sow herd stood 

at 97.6% of the end-2017 

levels indicating a recovery 

from the losses due to 

African Swine Fever. As hog 

populations appear to 

recover, they are also being 

raised more efficiently with 

large farms taking up a 

larger portion of the industry 

in China. In theory, the larger 

the farm the more 

sophisticated the feed and 

the larger the demand for 

feed ingredients. But even as 

Chinese producers expect 

larger demand, pricing data 

in Glowlit does not yet 

support these increases. 

Furthermore, the increased 

availability of animal 

byproducts among exporters 

to China suggests increased 

demand for imported meat 

within the Chinese market. In 

short, demand from China 

remains unclear and 

uncertain.

Supply Overview for 

Vitamin A:

On May 10, NHU announced 

that it is planning to shut 

down the Vitamin A oil 

production unit for about 10 

weeks of maintenance in 

July. With Malaysia keeping 

businesses in lockdown to 

prevent COVID spread, the 

industry fears supply 

shortage of citral, a key 

intermediate in the 

production of Vitamin A. 

The Malayian BASF 

PETRONAS facility produces 

citral and citronellol at its 

integrated chemical site in 

Kuantan.

Supply Overview for 

Methionine:

On May 11, 2021, the US 

Department of Commerce 

announced its final 

determination in the 

antidumping duty 

investigation of methionine 

from France. The petition 

was submitted by Novus 

International Inc. in July 

2020 against goods coming 

from France, Japan and 

Spain with Sumitomo and 

Adisseo in focus. In the final 

determination for France, 

goods sold by Adisseo 

France SAS will be taxed at 

43.82%, and all others at 

16.17%. The issuance of 

orders is expected for July.

In other news for 

Methionine production, 

Ningxia Ziguang Tianhua 

Methionine Co. suspended 

production of the 

methionine production line 

for maintenance in April-

May. The CJ Malaysia plant 

plans to conduct a 6-week 

maintenance from June to 

July, with the exact time to 

be determined. NHU 

Methionine plant is due to 

start a one-month shutdown 

for maintenance in late June.

Supply Overview for Blood 

Meal:

Animal by-product prices 

across Asian markets were 

steady this week. However, 

with the end of Ramadan we 

can expect an increase in 

demand around the corner. 

US domestic prices remain 

stable as well.

Despite what we would 

expect to see, increases in 

soybean prices have not 

pushed animal protein and 

by-product prices higher. 

Current prices suggest 

sufficient supply.

MARKET PROJECTION 

Stable prices suggest 
sufficient supply of animal 
protein and by-product
Supply Chain Disruptions 

Hit Consumers

For a long time purchasing 

managers have espoused a 

certain pessimism that 

others outside the industry 

simply could not understand. 

They looked at the many 

disruptions across the supply 

chain, the increases in price 

and limitations of supply, 

and wondered when 

consumers would see the 

impact. But the shock to 

consumers never came. That 

is until now.

In the past week, things have 

changed with consumers 

feeling the impact at the 

supermarket. The Labor 

Department reported on 

Wednesday that inflation 

accelerated at its fastest pace 

in over 12 years. The 

Consumer Price Index (CPI), 

which measures a basket of 

goods as well as energy and 

housing costs, rose 4.2% 

from a year earlier. The 

increase in the annual CPI 

rate was the fastest since 

September 2008. 

In the United States, further 

rises are likely stemming 

from a cyberattack that shut 

down the Colonial Pipeline 

and a crack in the Interstate 

40 bridge over the 

Mississippi River that 

connects Tennessee and 

Arkansas. Traffic below the 

bridge was halted for more 

than two days with more 

than 1,000 barges in the 

queue, according to the U.S. 

Coast Guard. The bottleneck 

disrupted shipments of grain 

and other dry cargo. 

As the impact of these 

disruptions continues to hit 

consumers, it turns out that 

purchasing managers aren’t 

pessimists after all. They 

merely had an objective view 

of the reality to come.

Here are some of the most 

significant market trends 

identified by Glowlit in the 

last week:  

There is a tense quiet in feed 

ingredient markets, 

especially when compared to 

the soft commodities world 

where prices are currently 

extremely volatile. Buyers 

and traders are cautiously 

assessing their next order 

size with every new piece of 

information that comes their 

way. At the end, changes to 

supply and demand are the 

only factors that could shift a 

steady state in the market. 

Until we reach that steady 

state, hints of market shifts 

could significantly affect the 

prices that buyers are willing 

to pay.

14



Think Grain Think Feed - Volume 7 | Issue 7 | May 2021INTERVIEW 

w
w

w
.b

e
n

is
o

n
m

e
d

ia
.c

o
m

16

Think Grain Think Feed - Volume 7 | Issue 7 | May 2021

w
w

w
.b

e
n

is
o

n
m

e
d

ia
.c

o
m

17

lower procurement from 

farmers by exporters; Panic 

harvest due to uncertainty 

and shortage of feed and 

diesel farmers resorted to 

panic harvest during the 

initial months of the 2020 

and Low price for product. 

Due to panic harvesting, 

reduced demand from 

exporters, lack of adequate 

storage facilities and 

uncertainty of markets the 

prices fell during the first half 

of 2020. 

Impact on Shrimp Hatchery

Due to the sudden outbreak 

of COVID-19, the hatcheries 

in various stages of 

production were forced to 

stop its operation and the 

stocks were terminated 

anticipating poor demand. 

Major issues faced by 

Hatchery sector included 

reduced demand for seed 

due to cancellations of seed 

bookings and postponement 

of pond stocking and there 

were some issues in 

importing SPF brood as the 

reservation made by 

hatcheries for the import of 

about 7600 Vannamei 

broodstock were cancelled 

during the lockdown period 

along with the cancellation 

of two Monodon broodstock 

shipments and one SPF PL 

shipment.  

Interventions made for 

sustaining the sector

MPEDA in coordination with 

the Central and State 

Government made efforts to 

build confidence among the 

farmers and provide them 

both forward and backward 

linkages. Several coordination 

meetings with state 

government officials, farmers, 

and exporters were held to 

mitigate the crisis and 

support the farmers in 

getting fair prices for their 

produce.  

Actions taken by MPEDA 

include building confidence 

among the farmers by 

requesting them not to panic 

by desisting from rumours 

and suggesting to continue 

farming with available 

resources. Several 

interventions were done for 

the easy movement of 

processed material from 

factory to port and from port 

to the importing countries. 

Interventions were also 

made to address the labour 

issues, availability of raw 

material and packing 

material for the processing 

plants for continuous 

operation. The Quality 

Control labs of MPEDA have 

taken swift measures to issue 

PHT certificates for enabling 

export of shrimp to the EU 

market.  

The AQF operated by RGCA 

for quarantine of imported 

broodstock opened up the 

cubicle from May 2020 and 

the hatcheries were able to 

import the brood stock 

without hindrance and the 

total brood stock imported 

during 2020-21 was much 

higher than the previous 

year.

In an interview, you stated a 

decline of 40% in seafood 

exports to China in April-

December of FY21. So is the 

case with other markets. 

What is the response of 

MPEDA to this situation?

The Market wise export 

provisional data in USD term 

from April to December 2020 

showed a decline of 36.35% 

exports to China, 5.26% to 

Japan, 10.94% to USA, 12.95% 

to EU, 15.28% to South East 

Asia, 20.29% to Middle East 

and 11.70% to other 

countries. The actual export 

status will be arrived once 

the export figures for the 

year are compiled.

What are export promotion 

measures taken by MPEDA 

to gain new export 

destinations?

Shrimp is the main stake of 

Indian marine products 

exports contributing 73% in 

value of total exports and 

Cultured shrimps contribute 

90% in value of total shrimp 

exports.  

India is exporting 

aquacultured products to 

almost 76 countries among 

the total 113 countries that 

consume Indian marine 

products. The top ten 

countries that purchase 95% 

of cultured marine products 

are USA, China, Japan, 

Vietnam, Canada, UAE, UK, 

Belgium, Netherlands & 

Russia. 

Shrimp being a premium 

product is been preferred by 

the developed and 

developing economies and 

efforts are being made to 

build the brand image of 

Indian shrimp across the 

nations through international 

TV commercials, print or 

digital media, social media 

handles of MPEDA and by 

organising virtual webinars 

& buyer seller meets with 

importers in countries other 

than top ten aquaculture 

Would you please share with our readers the impact of COVID-19 on the Indian 

Aquaculture industry?    

The Shrimp Production was not affected significantly during 2019-20 as the COVID 19 crisis hit 

the sector by the mid of March. During the year 2019-20, the aquaculture sector recorded an 

increase of 14.43% in area utilization, however the increase in shrimp production was a 

meager 2.88% compared to the previous year. 

Impact on Production

During the pandemic period Aquaculture sector has faced issues related to Labour as migrant 

labours returned to their native states/villages; Feed related issue as the prices have gone up 

due to lack of raw materials for feed manufacture and movement of feed was also restricted; 

Fuel shortage - shortage of diesel in gensets for running pumps and aerators; Shortage of 

seed due to lack of skilled labour and movement restrictions; Reduced intake by processing 

plants. Due to shortage in labour and uncertainty about the international market led to 

Advantage Aqua 
Market for India-A 

Plethora 
of Opportunities

Advantage Aqua 
Market for India-A 

Plethora 
of Opportunities

Shri. K S Srinivas 
 (IAS) Chairman, MPEDA
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lower procurement from 

farmers by exporters; Panic 

harvest due to uncertainty 

and shortage of feed and 

diesel farmers resorted to 

panic harvest during the 

initial months of the 2020 

and Low price for product. 

Due to panic harvesting, 

reduced demand from 

exporters, lack of adequate 

storage facilities and 

uncertainty of markets the 

prices fell during the first half 

of 2020. 

Impact on Shrimp Hatchery

Due to the sudden outbreak 

of COVID-19, the hatcheries 

in various stages of 

production were forced to 

stop its operation and the 

stocks were terminated 

anticipating poor demand. 

Major issues faced by 

Hatchery sector included 

reduced demand for seed 

due to cancellations of seed 

bookings and postponement 

of pond stocking and there 

were some issues in 

importing SPF brood as the 

reservation made by 

hatcheries for the import of 

about 7600 Vannamei 

broodstock were cancelled 

during the lockdown period 

along with the cancellation 

of two Monodon broodstock 

shipments and one SPF PL 

shipment.  

Interventions made for 

sustaining the sector

MPEDA in coordination with 

the Central and State 

Government made efforts to 

build confidence among the 

farmers and provide them 

both forward and backward 

linkages. Several coordination 

meetings with state 

government officials, farmers, 

and exporters were held to 

mitigate the crisis and 

support the farmers in 

getting fair prices for their 

produce.  

Actions taken by MPEDA 

include building confidence 

among the farmers by 

requesting them not to panic 

by desisting from rumours 

and suggesting to continue 

farming with available 

resources. Several 

interventions were done for 

the easy movement of 

processed material from 

factory to port and from port 

to the importing countries. 

Interventions were also 

made to address the labour 

issues, availability of raw 

material and packing 

material for the processing 

plants for continuous 

operation. The Quality 

Control labs of MPEDA have 

taken swift measures to issue 

PHT certificates for enabling 

export of shrimp to the EU 

market.  

The AQF operated by RGCA 

for quarantine of imported 

broodstock opened up the 

cubicle from May 2020 and 

the hatcheries were able to 

import the brood stock 

without hindrance and the 

total brood stock imported 

during 2020-21 was much 

higher than the previous 

year.

In an interview, you stated a 

decline of 40% in seafood 

exports to China in April-

December of FY21. So is the 

case with other markets. 

What is the response of 

MPEDA to this situation?

The Market wise export 

provisional data in USD term 

from April to December 2020 

showed a decline of 36.35% 

exports to China, 5.26% to 

Japan, 10.94% to USA, 12.95% 

to EU, 15.28% to South East 

Asia, 20.29% to Middle East 

and 11.70% to other 

countries. The actual export 

status will be arrived once 

the export figures for the 

year are compiled.

What are export promotion 

measures taken by MPEDA 

to gain new export 

destinations?

Shrimp is the main stake of 

Indian marine products 

exports contributing 73% in 

value of total exports and 

Cultured shrimps contribute 

90% in value of total shrimp 

exports.  

India is exporting 

aquacultured products to 

almost 76 countries among 

the total 113 countries that 

consume Indian marine 

products. The top ten 

countries that purchase 95% 

of cultured marine products 

are USA, China, Japan, 

Vietnam, Canada, UAE, UK, 

Belgium, Netherlands & 

Russia. 

Shrimp being a premium 

product is been preferred by 

the developed and 

developing economies and 

efforts are being made to 

build the brand image of 

Indian shrimp across the 

nations through international 

TV commercials, print or 

digital media, social media 

handles of MPEDA and by 

organising virtual webinars 

& buyer seller meets with 

importers in countries other 

than top ten aquaculture 

Would you please share with our readers the impact of COVID-19 on the Indian 

Aquaculture industry?    

The Shrimp Production was not affected significantly during 2019-20 as the COVID 19 crisis hit 

the sector by the mid of March. During the year 2019-20, the aquaculture sector recorded an 

increase of 14.43% in area utilization, however the increase in shrimp production was a 

meager 2.88% compared to the previous year. 

Impact on Production

During the pandemic period Aquaculture sector has faced issues related to Labour as migrant 

labours returned to their native states/villages; Feed related issue as the prices have gone up 

due to lack of raw materials for feed manufacture and movement of feed was also restricted; 

Fuel shortage - shortage of diesel in gensets for running pumps and aerators; Shortage of 

seed due to lack of skilled labour and movement restrictions; Reduced intake by processing 

plants. Due to shortage in labour and uncertainty about the international market led to 

Advantage Aqua 
Market for India-A 

Plethora 
of Opportunities

Advantage Aqua 
Market for India-A 

Plethora 
of Opportunities

Shri. K S Srinivas 
 (IAS) Chairman, MPEDA
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products importing nations 

for promoting the shrimp 

exports. 

India is the top producer 

and exporter of shrimp in 

the world. But smaller 

countries like Vietnam and 

Indonesia are exporting 

value-added products, do 

you think India should also 

start focusing more on 

value-added products 

exports?

Thailand, Vietnam, Indonesia 

etc., have expertise in value 

addition and are considered 

to be the hub for value 

addition in the world. India 

has been the one of the 

largest producers and 

exporters for Aquaculture 

Shrimps, but the percentage 

for value addition in the 

overall exports is only 6%. 

Most of the Seafood exports 

from India are happening in 

the raw form, which has less 

risk and is easy for sending 

huge volumes. Although the 

unit value realization from 

these raw products is less, 

the bulk exports will ensure 

more turnovers. 

MPEDA has been promoting 

value addition in the seafood 

sector through its schemes 

and training program. MPEDA 

schemes promote investment 

in infrastructure development 

for value addition. Training 

programs are conducted in 

collaboration with Indian 

Fisheries Research Institutes 

like ICAR CIFT and by 

utilizing external expertise 

from Thailand and Vietnam. 

With the efforts it is 

envisaged to increase the 

exports of value-added 

seafood products from 

MPEDA from the current 6% 

to 12% within a span of 5 

years.

Pradhan Mantri Matasaya 

Yojna (PMMY) aims to bring 

blue revolution in the 

country. Please share your 

thoughts on how the 

scheme helps in doubling 

aqua farmer income? 

Hon'ble Prime Minister of 

India launched the Pradhan 

Mantri Matsya Sampada 

Yojana (PMMSY) on 10th 

September 2020 to 

"transform" the fisheries 

sector and add strength to 

the efforts of building an 

'Aatmanirbhar Bharat'.  The 

PMMSY is a flagship scheme 

for focused and sustainable 

development of the fisheries 

sector in the country with an 

estimated investment of Rs 

20,050 crore comprising 

Central share of Rs 9,407 

crore, State share of Rs 4,880 

crore and Beneficiaries 

contribution of Rs 5,763 

crore. PMMSY will be 

implemented over a period 

of 5 years from FY 2020-21 

to FY 2024- 25 in all 

States/Union Territories. This 

is the highest ever 

investment in the fisheries 

sector that will result in 

doubling export earnings to 

Rs 1,00,000 crore and 

generate about 55 lakhs 

direct and indirect 

employment opportunities in 

the fisheries sector over a 

period of next five years. The 

scheme is aiming to support 

farmers with various 

assistance and hence it is 

envisaged that the scheme 

will help in doubling the 

income of farmers.

New start-ups with 

investors are making huge 

investments in branding to 

attract Indian consumers. 

How can the government 

support the Indian fisheries 

sector in marketing?

MPEDA has the objective of 

brand promotion of Indian 

seafood in overseas markets 

through various promotional 

campaigns utilizing the 

service of the Indian missions 

and trade promotion offices, 

wherever available. The 

outreach plan to promote 

Indian Fisheries shall 

encompass the following five 

strategies to be followed 

under the Market Promotion 

activities.

1.  Participation in 

international seafood 

fairs.

2.  Organizing Trade 

Delegations, Buyer Seller 

Meets (BSM), Reverse 

Buyer Seller Meets 

(RBSM), Road shows, 

Stakeholder consultation 

meetings etc.

3.  Branding & 

Advertisement of Indian 

seafood in various 

markets through digital 

and print media.

4.  Collecting advanced 

market intelligence by 

conducting Market 

Research studies.

5.  Strengthening & 

expanding Trade 

Promotion Offices of 

MPEDA abroad.  

The above-mentioned 

activities will promote the 

Indian Seafood brand in the 

overseas market, reach out to 

buyers and consumers alike 

by engaging with them, 

assess the market conditions 
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in advance to provide market 

intelligence to the Indian 

exporters/producers and 

tackling major issues in the 

international market by 

negotiating with the 

importing authorities and 

overseas buyers.

What all services can be 

availed by the aqua farmers 

in Aqua One Centre (AOC) 

labs? How can a farmer 

enroll for the same?

“Aqua One Centers (AOCs)” 

established at strategic 

farming locations provide 

Aquaculture Support Service 

to the Fish Farmers, 

disseminate newer 

technologies and innovations 

and facilitate their wider 

adoption for the sector's 

growth; AoC's facilitate 

identification and mitigation 

of issues/ hurdles/ problems 

faced midway by hatcheries, 

seed growers and fish 

farmers at ground level and 

could also address new 

challenges while promoting 

adoption of improved fish 

varieties, technologies, 

processes, approaches, etc.  

AOCs will provide both 

technical and testing support 

services for the aquaculture 

industry.

Farmers can avail the services 

through the National Centre 

for Sustainable Aquaculture 

(NaCSA) an outreach 

organization under MPEDA 

for uplifting the livelihood of 

small-scale shrimp farmers 

located at Kakinada
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products importing nations 

for promoting the shrimp 

exports. 

India is the top producer 

and exporter of shrimp in 

the world. But smaller 

countries like Vietnam and 

Indonesia are exporting 

value-added products, do 

you think India should also 

start focusing more on 

value-added products 

exports?

Thailand, Vietnam, Indonesia 

etc., have expertise in value 

addition and are considered 

to be the hub for value 

addition in the world. India 

has been the one of the 

largest producers and 

exporters for Aquaculture 

Shrimps, but the percentage 

for value addition in the 

overall exports is only 6%. 

Most of the Seafood exports 

from India are happening in 

the raw form, which has less 

risk and is easy for sending 

huge volumes. Although the 

unit value realization from 

these raw products is less, 

the bulk exports will ensure 

more turnovers. 

MPEDA has been promoting 

value addition in the seafood 

sector through its schemes 

and training program. MPEDA 

schemes promote investment 

in infrastructure development 

for value addition. Training 

programs are conducted in 

collaboration with Indian 

Fisheries Research Institutes 

like ICAR CIFT and by 

utilizing external expertise 

from Thailand and Vietnam. 

With the efforts it is 

envisaged to increase the 

exports of value-added 

seafood products from 

MPEDA from the current 6% 

to 12% within a span of 5 

years.

Pradhan Mantri Matasaya 

Yojna (PMMY) aims to bring 

blue revolution in the 

country. Please share your 

thoughts on how the 

scheme helps in doubling 

aqua farmer income? 

Hon'ble Prime Minister of 

India launched the Pradhan 

Mantri Matsya Sampada 

Yojana (PMMSY) on 10th 

September 2020 to 

"transform" the fisheries 

sector and add strength to 

the efforts of building an 

'Aatmanirbhar Bharat'.  The 

PMMSY is a flagship scheme 

for focused and sustainable 

development of the fisheries 

sector in the country with an 

estimated investment of Rs 

20,050 crore comprising 

Central share of Rs 9,407 

crore, State share of Rs 4,880 

crore and Beneficiaries 

contribution of Rs 5,763 

crore. PMMSY will be 

implemented over a period 

of 5 years from FY 2020-21 

to FY 2024- 25 in all 

States/Union Territories. This 

is the highest ever 

investment in the fisheries 

sector that will result in 

doubling export earnings to 

Rs 1,00,000 crore and 

generate about 55 lakhs 

direct and indirect 

employment opportunities in 

the fisheries sector over a 

period of next five years. The 

scheme is aiming to support 

farmers with various 

assistance and hence it is 

envisaged that the scheme 

will help in doubling the 

income of farmers.

New start-ups with 

investors are making huge 

investments in branding to 

attract Indian consumers. 

How can the government 

support the Indian fisheries 

sector in marketing?

MPEDA has the objective of 

brand promotion of Indian 

seafood in overseas markets 

through various promotional 

campaigns utilizing the 

service of the Indian missions 

and trade promotion offices, 

wherever available. The 

outreach plan to promote 

Indian Fisheries shall 

encompass the following five 

strategies to be followed 

under the Market Promotion 

activities.

1.  Participation in 

international seafood 

fairs.

2.  Organizing Trade 

Delegations, Buyer Seller 

Meets (BSM), Reverse 

Buyer Seller Meets 

(RBSM), Road shows, 

Stakeholder consultation 

meetings etc.

3.  Branding & 

Advertisement of Indian 

seafood in various 

markets through digital 

and print media.

4.  Collecting advanced 

market intelligence by 

conducting Market 

Research studies.

5.  Strengthening & 

expanding Trade 

Promotion Offices of 

MPEDA abroad.  

The above-mentioned 

activities will promote the 

Indian Seafood brand in the 

overseas market, reach out to 

buyers and consumers alike 

by engaging with them, 

assess the market conditions 

INTERVIEW 
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in advance to provide market 

intelligence to the Indian 

exporters/producers and 

tackling major issues in the 

international market by 

negotiating with the 

importing authorities and 

overseas buyers.

What all services can be 

availed by the aqua farmers 

in Aqua One Centre (AOC) 

labs? How can a farmer 

enroll for the same?

“Aqua One Centers (AOCs)” 

established at strategic 

farming locations provide 

Aquaculture Support Service 

to the Fish Farmers, 

disseminate newer 

technologies and innovations 

and facilitate their wider 

adoption for the sector's 

growth; AoC's facilitate 

identification and mitigation 

of issues/ hurdles/ problems 

faced midway by hatcheries, 

seed growers and fish 

farmers at ground level and 

could also address new 

challenges while promoting 

adoption of improved fish 

varieties, technologies, 

processes, approaches, etc.  

AOCs will provide both 

technical and testing support 

services for the aquaculture 

industry.

Farmers can avail the services 

through the National Centre 

for Sustainable Aquaculture 

(NaCSA) an outreach 

organization under MPEDA 

for uplifting the livelihood of 

small-scale shrimp farmers 

located at Kakinada

19
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Feed is perfect balanced 

combination of energy, 

protein, fat, minerals, 

vitamins, different feed 

additives and supplements 

that help to optimize 

performance potential of 

bird through feed under 

standard management 

conditions. 

A good quality feed coupled 

with optimal environment 

and disease management 

plays a major role in 

influencing bird's 

performance. List of factors 

responsible for good quality 

feed production includes- 

· Purchase of Feed 

Ingredients/Raw 

materials

· Quality control of feed 

ingredients/Raw 

materials 

· Storage of raw materials 

· Feed formulation 

· Processing of Raw 

materials 

· Batching 

· Grinding 

· Mixing 

· Quality control of 

Finished Feed 

· Feed mill Maintenance

Energy Sources

Energy sources accounts for 

the major proportion of 

feed and amounts almost 

35-45% of overall feed cost. 

The sources of energy in 

poultry diet being the 

carbohydrates and fat/oil 

portion, due emphasis 

needs to be placed on these 

ingredients when procured. 

The source of carbohydrates 

comprises of grains while 

fat/oil sources comprises of 

vegetable oils and animal 

fat/oils. 

Maize is the prime source of 

energy used by many 

poultry farmers and feed 

millers. Owing to its better 

digestibility, easy availability 

and higher metabolizable 

Energy (AME) maize still 

ranks first choice (though it 

is on lose competition with 

Broken rice and Bajra) 

amongst the various 

available grain sources. We 

witness in general the use of 

other grain sources mainly 

Bajra, broken rice and 

Wheat when the prices of 

Maize gone high and supply 

is limited. At the same time, 

these raw materials are used 

abundantly due to price 

impact in the areas where 

harvesting of these crops is 

more. Apart from these 

grains, some by-products of 

these are also used as 

moderate source of energy 

like Rice Polish, etc.

Fats and Oils as Energy 

Sources

Crude Vegetable oils of 

Soybean and Rice Bran are 

widely used as an energy 

source from oils. While 

using these as Energy 

sources, utmost care to be 

considered for their purity 

in terms of presence of less 

contaminants, which would 

otherwise drastically reduce 

energy availability from 

respective oil. Fish oil serves 

as a good source of energy 

provided extra precautions 

are taken for its handling as 

well the oil is prone for 

oxidation if stored for long 

duration. So, enough 

quantity of antioxidant is 

required to control Free 

fatty acids level. 

Animal fats such as tallow 

should be avoided in 

poultry diets due to their 

poor digestibility. It can be 

included to certain extent in 

finisher diet if it is of 

supreme quality. 

Protein Sources 

In the major raw materials 

used for poultry feed 

production, protein sources 

contribute almost 45-55% 

of total feed cost. In current 

scenario, it may go even 

higher as the Protein 

sources prices are gone 

record high. So, keeping in 

view of this, strict quality 

control measures with 

Modifying Performance 
in poultry through Enzymes 
when used alternative raw 
materials in feed 

With the advent and modifications in poultry genetics, varied strains are being 

produced to yield optimum performance in terms of Body weight, FCR, EEF, Egg 

production, Uniformity, Reduction in mortality, etc. Genetic potential is an inherent 

property of a bird that has undergone huge changes over the past few decades. The 

genetics is closely associated with the nutrition being provided to the birds during 

their lifetime to achieve optimum performance and exploit the genetic potential. The 

thumb rule is that the phenotype (physical expression-performance) of birds is 

determined by a combination of its genotype (Genetics) and environment (Nutrition, 

Management, etc.). Provided the genotype is being taken care of by Breeding 

companies, utmost emphasis should be placed on the type of nutrition to be provided 

to achieve the required target performance of birds.

Feed is an important and expensive input that contributes almost 70-75 percent of 

total cost of production. Like the famous notion of-GARBAGE IN=GARBAGE OUT, the 

raw material quality indicates directly the quality of finished feed being produced, of 

course considering other parameters such as feed milling, etc. Hence, the quality of 

raw materials should be given due emphasis to produce an optimal feed to achieve 

target performance.  

Dr. Milind D. Rainchwar, Novus Animal Nutrition India

Dr. Milind D. Rainchwar
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Feed is perfect balanced 

combination of energy, 

protein, fat, minerals, 

vitamins, different feed 

additives and supplements 

that help to optimize 

performance potential of 

bird through feed under 

standard management 

conditions. 

A good quality feed coupled 

with optimal environment 

and disease management 

plays a major role in 

influencing bird's 

performance. List of factors 

responsible for good quality 

feed production includes- 

· Purchase of Feed 

Ingredients/Raw 

materials

· Quality control of feed 

ingredients/Raw 

materials 

· Storage of raw materials 

· Feed formulation 

· Processing of Raw 

materials 

· Batching 

· Grinding 

· Mixing 

· Quality control of 

Finished Feed 

· Feed mill Maintenance

Energy Sources

Energy sources accounts for 

the major proportion of 

feed and amounts almost 

35-45% of overall feed cost. 

The sources of energy in 

poultry diet being the 

carbohydrates and fat/oil 

portion, due emphasis 

needs to be placed on these 

ingredients when procured. 

The source of carbohydrates 

comprises of grains while 

fat/oil sources comprises of 

vegetable oils and animal 

fat/oils. 

Maize is the prime source of 

energy used by many 

poultry farmers and feed 

millers. Owing to its better 

digestibility, easy availability 

and higher metabolizable 

Energy (AME) maize still 

ranks first choice (though it 

is on lose competition with 

Broken rice and Bajra) 

amongst the various 

available grain sources. We 

witness in general the use of 

other grain sources mainly 

Bajra, broken rice and 

Wheat when the prices of 

Maize gone high and supply 

is limited. At the same time, 

these raw materials are used 

abundantly due to price 

impact in the areas where 

harvesting of these crops is 

more. Apart from these 

grains, some by-products of 

these are also used as 

moderate source of energy 

like Rice Polish, etc.

Fats and Oils as Energy 

Sources

Crude Vegetable oils of 

Soybean and Rice Bran are 

widely used as an energy 

source from oils. While 

using these as Energy 

sources, utmost care to be 

considered for their purity 

in terms of presence of less 

contaminants, which would 

otherwise drastically reduce 

energy availability from 

respective oil. Fish oil serves 

as a good source of energy 

provided extra precautions 

are taken for its handling as 

well the oil is prone for 

oxidation if stored for long 

duration. So, enough 

quantity of antioxidant is 

required to control Free 

fatty acids level. 

Animal fats such as tallow 

should be avoided in 

poultry diets due to their 

poor digestibility. It can be 

included to certain extent in 

finisher diet if it is of 

supreme quality. 

Protein Sources 

In the major raw materials 

used for poultry feed 

production, protein sources 

contribute almost 45-55% 

of total feed cost. In current 

scenario, it may go even 

higher as the Protein 

sources prices are gone 

record high. So, keeping in 

view of this, strict quality 

control measures with 

Modifying Performance 
in poultry through Enzymes 
when used alternative raw 
materials in feed 

With the advent and modifications in poultry genetics, varied strains are being 

produced to yield optimum performance in terms of Body weight, FCR, EEF, Egg 

production, Uniformity, Reduction in mortality, etc. Genetic potential is an inherent 

property of a bird that has undergone huge changes over the past few decades. The 

genetics is closely associated with the nutrition being provided to the birds during 

their lifetime to achieve optimum performance and exploit the genetic potential. The 

thumb rule is that the phenotype (physical expression-performance) of birds is 

determined by a combination of its genotype (Genetics) and environment (Nutrition, 

Management, etc.). Provided the genotype is being taken care of by Breeding 

companies, utmost emphasis should be placed on the type of nutrition to be provided 

to achieve the required target performance of birds.

Feed is an important and expensive input that contributes almost 70-75 percent of 

total cost of production. Like the famous notion of-GARBAGE IN=GARBAGE OUT, the 

raw material quality indicates directly the quality of finished feed being produced, of 

course considering other parameters such as feed milling, etc. Hence, the quality of 

raw materials should be given due emphasis to produce an optimal feed to achieve 

target performance.  

Dr. Milind D. Rainchwar, Novus Animal Nutrition India

Dr. Milind D. Rainchwar
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respect to procurement and 

management of protein 

sources of raw materials is 

utmost important. 

Till date, Soybean meal is by 

far the best and widely used 

source of protein in poultry 

feed. This is then followed 

by other protein sources like 

Meat and Bone Meal, 

Groundnut cake, Rapeseed 

meal, Mustard De oiled 

cake, Full Fat Soybean, 

Maize Gluten meal, Rice 

Gluten, Dried Distiller Grain 

Solubles (DDGS), Poultry 

By-Product meal, Sunflower 

meal, Guar Korma, Cotton 

Seed meal, Blood meal, Fish 

Meal, etc.

Protein sources must be 

procured from reliable 

sources. Vendor/Supplier 

establishment is a crucial 

step to document required 

ingredient specification. 

Regular vendor reviews 

need to be carried out to 

have strict vigilance on 

incoming raw material 

quality. 

Physical, chemical and 

microbiological quality 

control measures for protein 

sources need to be adopted 

depending on the type of 

raw material. As far as 

possible, 50% of the total 

incoming lot must be 

sampled for the various 

quality control tests. 

Physical tests such as odor, 

colour, texture, presence of 

insects, pests, etc. need to 

carry out as soon as 

material is received at the 

plant/farm. For other tests, in house lab set up is always a 

best option. If not, laboratory providing these testing 

solutions should be identified to get the clear picture of 

the raw material quality. 

Antinutritional Factors in Ingredient Sources

Antinutritional factors (ANF) are hard to analyse. But we 

can have an idea of their presence in various ingredients 

and decide on their inclusion levels. Non-Starch 

polysaccharides (NSP) and phytates are present in all 

grains, which entrap essential nutrients thereby reducing 

bioavailability. NSPs are also present in all protein sources 

including soybean. To address these issues, an optimal 

combination of good quality NSP enzyme, Phytase and 

Protease enzyme is very much essential to explore the 

potential of raw material and to improve digestibility and 

thus, bioavailability. 

Table 2 showing commonly endogenous toxic materials/ 

Antinutritional factors in different protein sources.

Role of Enzymes to Encounter Antinutritional Factors 

and improve Performance

Enzymes acts like catalysts and helps to improve the 

digestibility and Bioavailability of raw materials and 

Nutrients and thus, helps to improve performance of Birds. 

In fact, Enzymes are probably the only ingredient in feed 

formulation which when added, reduces the feed cost 

antinutritional factors such as Trypsin inhibitor, Glycinin, B 

conglycinin and Lectins. Many of these are allergens 

proteins and can cause digestive disturbance. Trypsin plays 

major role in protein digestion but due to Trypsin inhibitor 

protein digestion gets hampered resulting more 

undigestible protein 

available as a food for bad 

pathogens in hind gut 

bacteria. Protease can be 

effective in managing these 

problems and reduce the 

antinutritional factors in Soya 

DOC. Research has shown 

that addition of mono 

component protease enzyme 

in the poultry diet can help 

to reduce Glycinin and B 

conglycinin by more than 90 

percent while it helps to 

neutralize Trypsin Inhibitor in 

the Soya DOC as well making 

it more bioavailable. Effective 

use of protease not only help 

to improve the digestibility 

of Soya DOC but 

when considered its matrix 

in a better way. 

Common enzymes used in 

feed formulations are 

broadly categorized in three 

groups- NSPase, Protease 

and Phytases. While general 

consideration is that, 

NSPase will help to reduce 

the impact of NSPs present 

in the feed and thus, helps 

to release energy which is 

otherwise not available for 

Absorption. Carbohydrates 

are added in the feed as a 

source of energy but it's not 

completely absorbed as 

certain amount is non or 

less digestible due to 

presence of less digestible 

Carbohydrates which are 

otherwise called NSPs. To 

counter that, NSPase are 

added which then 

effectively neutralize their 

impact and release certain 

amount of energy which is 

made available to birds. 

Good quality Enzymes can 

release almost 2-4% of 

Energy from the ration. 

Commonly used NSP 

enzymes includes Xylanase, B 

Glucanase, Amylase, 

Cellulase, etc. 

Protein inclusion cost is the 

second highest cost in the 

feed after Energy (includes 

Carbohydrates and Oil). 

Soya DOC is conventionally 

the most used protein 

source used in poultry diets 

because of its better protein 

digestibility and better 

amino acid profile than 

others. Ideally its 

digestibility is in the range 

of 84-91%. But it has many 

Protein Source  Max Inclusion % in Feed 

Practiced in General for 

Poultry Diets 

Soybean Meal  40 

Groundnut Cake  10

Rapeseed Meal  3-5

DDGS  5-15

Rice Gluten  3-10

Mustard Cake  3-5

Cotton Seed DOC  3-5

Guar Korma  2-4

Sunflower Meal  3-8

Maize Gluten Meal  2-5

Full Fat Soya  2-8

Meat and Bone Meal  2-5

Poultry By-product Meal  1-2.5

Fish Meal  2-8

Blood meal  1-3

Shrimp Head Meal  2-4

Table 1. Protein Sources and their inclusions in 
general in Poultry Feed

(Source: Brazillian Tables, Commercial Poultry Nutrition) 

Feedstuffs  Antinutritional Factors 

Soybean and its meal  Trypsin inhibitor, 

phytohaemagglutinins, 

Lipoxygenase, Goitrogen, 

Saponins, Oligosaccharides.

Groundnut and Its meal  Trypsin inhibitor, Goitrogen, 

Tannins, Oligosaccharides 

and Lectins.

Mustard and its meal  Goitorgens (Thioglucosides 

or Glucosinolates), Tannic 

acid, Erucic Acid, Sinapine, 

pectins and 

oligosaccharides. 

Sunflower seed and its meal  Chlorogenic, Quinic Acid 

and Fibre (Tannin Like 

Compounds) 

Cotton Seed and its meals  Gossypol (Phenol like 

compound), cyclopropenoid 

fatty acids, Tannins.

Fish meal  Gizzerosine and Histamine ( 

Biogenic Amines).

consideration of its matrix, 

helps to reduce the feed cost 

as well. 

Due to current situation, 

many poultry farmers have 

shifted to alternative/non-

conventional protein 

sources such as Rapeseed 

meal, Mustard DOC, 

Groundnut cake, Meat and 

Bone meal, Poultry meal, 

Guar Meal, Maize Gluten 

meal, cotton seed DOC, etc. 

There is huge variation in 

digestibility of protein and 

amino acids of these 

sources when added in the 

diet even though crude 

protein is higher or equally 

matching. In other way, 

ARTICLE

Table 2. Commonly endogenous toxic materials/
Antinutritional factors in different protein sources
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respect to procurement and 

management of protein 

sources of raw materials is 

utmost important. 

Till date, Soybean meal is by 

far the best and widely used 

source of protein in poultry 

feed. This is then followed 

by other protein sources like 

Meat and Bone Meal, 

Groundnut cake, Rapeseed 

meal, Mustard De oiled 

cake, Full Fat Soybean, 

Maize Gluten meal, Rice 

Gluten, Dried Distiller Grain 

Solubles (DDGS), Poultry 

By-Product meal, Sunflower 

meal, Guar Korma, Cotton 

Seed meal, Blood meal, Fish 

Meal, etc.

Protein sources must be 

procured from reliable 

sources. Vendor/Supplier 

establishment is a crucial 

step to document required 

ingredient specification. 

Regular vendor reviews 

need to be carried out to 

have strict vigilance on 

incoming raw material 

quality. 

Physical, chemical and 

microbiological quality 

control measures for protein 

sources need to be adopted 

depending on the type of 

raw material. As far as 

possible, 50% of the total 

incoming lot must be 

sampled for the various 

quality control tests. 

Physical tests such as odor, 

colour, texture, presence of 

insects, pests, etc. need to 

carry out as soon as 

material is received at the 

plant/farm. For other tests, in house lab set up is always a 

best option. If not, laboratory providing these testing 

solutions should be identified to get the clear picture of 

the raw material quality. 

Antinutritional Factors in Ingredient Sources

Antinutritional factors (ANF) are hard to analyse. But we 

can have an idea of their presence in various ingredients 

and decide on their inclusion levels. Non-Starch 

polysaccharides (NSP) and phytates are present in all 

grains, which entrap essential nutrients thereby reducing 

bioavailability. NSPs are also present in all protein sources 

including soybean. To address these issues, an optimal 

combination of good quality NSP enzyme, Phytase and 

Protease enzyme is very much essential to explore the 

potential of raw material and to improve digestibility and 

thus, bioavailability. 

Table 2 showing commonly endogenous toxic materials/ 

Antinutritional factors in different protein sources.

Role of Enzymes to Encounter Antinutritional Factors 

and improve Performance

Enzymes acts like catalysts and helps to improve the 

digestibility and Bioavailability of raw materials and 

Nutrients and thus, helps to improve performance of Birds. 

In fact, Enzymes are probably the only ingredient in feed 

formulation which when added, reduces the feed cost 

antinutritional factors such as Trypsin inhibitor, Glycinin, B 

conglycinin and Lectins. Many of these are allergens 

proteins and can cause digestive disturbance. Trypsin plays 

major role in protein digestion but due to Trypsin inhibitor 

protein digestion gets hampered resulting more 

undigestible protein 

available as a food for bad 

pathogens in hind gut 

bacteria. Protease can be 

effective in managing these 

problems and reduce the 

antinutritional factors in Soya 

DOC. Research has shown 

that addition of mono 

component protease enzyme 

in the poultry diet can help 

to reduce Glycinin and B 

conglycinin by more than 90 

percent while it helps to 

neutralize Trypsin Inhibitor in 

the Soya DOC as well making 

it more bioavailable. Effective 

use of protease not only help 

to improve the digestibility 

of Soya DOC but 

when considered its matrix 

in a better way. 

Common enzymes used in 

feed formulations are 

broadly categorized in three 

groups- NSPase, Protease 

and Phytases. While general 

consideration is that, 

NSPase will help to reduce 

the impact of NSPs present 

in the feed and thus, helps 

to release energy which is 

otherwise not available for 

Absorption. Carbohydrates 

are added in the feed as a 

source of energy but it's not 

completely absorbed as 

certain amount is non or 

less digestible due to 

presence of less digestible 

Carbohydrates which are 

otherwise called NSPs. To 

counter that, NSPase are 

added which then 

effectively neutralize their 

impact and release certain 

amount of energy which is 

made available to birds. 

Good quality Enzymes can 

release almost 2-4% of 

Energy from the ration. 

Commonly used NSP 

enzymes includes Xylanase, B 

Glucanase, Amylase, 

Cellulase, etc. 

Protein inclusion cost is the 

second highest cost in the 

feed after Energy (includes 

Carbohydrates and Oil). 

Soya DOC is conventionally 

the most used protein 

source used in poultry diets 

because of its better protein 

digestibility and better 

amino acid profile than 

others. Ideally its 

digestibility is in the range 

of 84-91%. But it has many 

Protein Source  Max Inclusion % in Feed 

Practiced in General for 

Poultry Diets 

Soybean Meal  40 

Groundnut Cake  10

Rapeseed Meal  3-5

DDGS  5-15

Rice Gluten  3-10

Mustard Cake  3-5

Cotton Seed DOC  3-5

Guar Korma  2-4

Sunflower Meal  3-8

Maize Gluten Meal  2-5

Full Fat Soya  2-8

Meat and Bone Meal  2-5

Poultry By-product Meal  1-2.5

Fish Meal  2-8

Blood meal  1-3

Shrimp Head Meal  2-4

Table 1. Protein Sources and their inclusions in 
general in Poultry Feed

(Source: Brazillian Tables, Commercial Poultry Nutrition) 

Feedstuffs  Antinutritional Factors 

Soybean and its meal  Trypsin inhibitor, 

phytohaemagglutinins, 

Lipoxygenase, Goitrogen, 

Saponins, Oligosaccharides.

Groundnut and Its meal  Trypsin inhibitor, Goitrogen, 

Tannins, Oligosaccharides 

and Lectins.

Mustard and its meal  Goitorgens (Thioglucosides 

or Glucosinolates), Tannic 

acid, Erucic Acid, Sinapine, 

pectins and 

oligosaccharides. 

Sunflower seed and its meal  Chlorogenic, Quinic Acid 

and Fibre (Tannin Like 

Compounds) 

Cotton Seed and its meals  Gossypol (Phenol like 

compound), cyclopropenoid 

fatty acids, Tannins.

Fish meal  Gizzerosine and Histamine ( 

Biogenic Amines).

consideration of its matrix, 

helps to reduce the feed cost 

as well. 

Due to current situation, 

many poultry farmers have 

shifted to alternative/non-

conventional protein 

sources such as Rapeseed 

meal, Mustard DOC, 

Groundnut cake, Meat and 

Bone meal, Poultry meal, 

Guar Meal, Maize Gluten 

meal, cotton seed DOC, etc. 

There is huge variation in 

digestibility of protein and 

amino acids of these 

sources when added in the 

diet even though crude 

protein is higher or equally 

matching. In other way, 

ARTICLE

Table 2. Commonly endogenous toxic materials/
Antinutritional factors in different protein sources



Formula Cost (INR) 40,587.82 38,750.85 40,142.63 38,281.59 38,598.97 36,737.92 

Cost Savings (INR)  1,836.97  1,861.04  1,861.05 

            Prestarter            Starter          Finisher 

Ingredients  Control  Mono Component   Mono Component   Mono Component 

  Protease Enzyme Control  Protease Enzyme Control  Protease Enzyme

Maize  583.69  613.74  605.74 636.21  643.46  673.93

Soya DOC 46% 340.84  316.96  310.59  286.11  269.38  244.91

MBM 45%  25.00  25.00  32.13 32.64  27.70  28.22

Blend Oil 17.56 10.55 27.69 20.54  37.08  29.93

Limestone Powder 8.75  8.82 7.50  7.53  7.51 7.54

Feed Additives  24.00 24.00 18.00  18.00 16.00 16.00

Mono Component 

Protease Enzyme - Added  - Added -   Added
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more undigestible amino 

acid is available at post 

absorption site which is a 

food for pathogens. This 

undigestible portion is a 

substrate for Protease 

enzyme and it acts on that 

portion to make it more 

digestible at the site of 

absorption. This results in 

lesser undigested amino 

acids resulting in better 

performance of birds. Hence, 

use of Protease enzyme 

become critical. Use of mono 

component protease enzyme 

can be more effective 

comparatively and it can be 

helpful to consider higher 

matrix basis the feed 

formulation and substrate 

available in the formulation. 

So in present scenario, use 

of mono component 

Protease enzyme can prove 

beneficial to reduce feed 

cost by approximate Rs 

1500-2000 per ton feed 

depending on raw material 

sources and feed 

formulation in Broilers. 

Below is the sample 

formulation for broilers 

showing the Cost Benefit of 

protease enzyme (as per 

current scenario).

Conclusion

Feed contributes almost 

70% of poultry production 

cost. Due to sharp rise in 

raw materials particularly 

protein sources, it is 

imperative to use alternate 

sources which are available, 

but they have their own 

issues when used without 

proper knowledge as they 

contain antinutritional 

factors which damage the 

performance if not 

considered during 

formulation. Also, the 

inclusion levels matter most 

for many reasons. Enzyme 

play critical role in 

maintaining the 

performance by reducing 

feed cost. Ideal selection of 

Good enzymes not only 

reduces the feed cost but 

also improves production 

cost as well. 

Protease enzyme when used 

in the diet containing 

alternate protein sources 

can be very much helpful. It 

enhances the protein 

digestibility, supports bird's 

performance and reduces 

feed cost. Its inclusion in the 

diet improves digestion of 

protein in feed ingredients, 

thereby allowing lower 

protein inclusion of total 

protein when formulating 

diets. Also, it helps to 

neutralize antinutritional 

factors. Effective use of 

Protease can help to reduce 

feed cost from Rs 1500-

2000 per ton Feed with 

current raw material prices 

in Broiler Diets while in 

layers it can be significant 

savings up to Rs 1000-1500 

Per MT Feed. In Breeders, 

when used, Significant 

difference in hatchability 

improvement can be 

observed provided 

formulation is balanced.
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Table 3. Value Proposition of Mono Component Protease enzyme in broilers  



Formula Cost (INR) 40,587.82 38,750.85 40,142.63 38,281.59 38,598.97 36,737.92 

Cost Savings (INR)  1,836.97  1,861.04  1,861.05 

            Prestarter            Starter          Finisher 

Ingredients  Control  Mono Component   Mono Component   Mono Component 

  Protease Enzyme Control  Protease Enzyme Control  Protease Enzyme

Maize  583.69  613.74  605.74 636.21  643.46  673.93

Soya DOC 46% 340.84  316.96  310.59  286.11  269.38  244.91

MBM 45%  25.00  25.00  32.13 32.64  27.70  28.22

Blend Oil 17.56 10.55 27.69 20.54  37.08  29.93

Limestone Powder 8.75  8.82 7.50  7.53  7.51 7.54

Feed Additives  24.00 24.00 18.00  18.00 16.00 16.00

Mono Component 

Protease Enzyme - Added  - Added -   Added
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more undigestible amino 

acid is available at post 

absorption site which is a 

food for pathogens. This 

undigestible portion is a 

substrate for Protease 

enzyme and it acts on that 

portion to make it more 

digestible at the site of 

absorption. This results in 

lesser undigested amino 

acids resulting in better 

performance of birds. Hence, 

use of Protease enzyme 

become critical. Use of mono 

component protease enzyme 

can be more effective 

comparatively and it can be 

helpful to consider higher 

matrix basis the feed 

formulation and substrate 

available in the formulation. 

So in present scenario, use 

of mono component 

Protease enzyme can prove 

beneficial to reduce feed 

cost by approximate Rs 

1500-2000 per ton feed 

depending on raw material 

sources and feed 

formulation in Broilers. 

Below is the sample 

formulation for broilers 

showing the Cost Benefit of 

protease enzyme (as per 

current scenario).

Conclusion

Feed contributes almost 

70% of poultry production 

cost. Due to sharp rise in 

raw materials particularly 

protein sources, it is 

imperative to use alternate 

sources which are available, 

but they have their own 

issues when used without 

proper knowledge as they 

contain antinutritional 

factors which damage the 

performance if not 

considered during 

formulation. Also, the 

inclusion levels matter most 

for many reasons. Enzyme 

play critical role in 

maintaining the 

performance by reducing 

feed cost. Ideal selection of 

Good enzymes not only 

reduces the feed cost but 

also improves production 

cost as well. 

Protease enzyme when used 

in the diet containing 

alternate protein sources 

can be very much helpful. It 

enhances the protein 

digestibility, supports bird's 

performance and reduces 

feed cost. Its inclusion in the 

diet improves digestion of 

protein in feed ingredients, 

thereby allowing lower 

protein inclusion of total 

protein when formulating 

diets. Also, it helps to 

neutralize antinutritional 

factors. Effective use of 

Protease can help to reduce 

feed cost from Rs 1500-

2000 per ton Feed with 

current raw material prices 

in Broiler Diets while in 

layers it can be significant 

savings up to Rs 1000-1500 

Per MT Feed. In Breeders, 

when used, Significant 

difference in hatchability 

improvement can be 

observed provided 

formulation is balanced.
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Temperature and humidity 

play a critical role in poultry 

production. Often, in tropical 

countries like India and 

Bangladesh, the temperature 

regularly reaches upwards of 

40⁰C which is unfavorable for 

profitable poultry 

production. Heat stress is a 

negative balance between 

the net energy flowing from 

animal's body to 

surroundings and net energy 

(heat) produced by the bird 

(Lucas J. Lara, animals, 2013). 

Heat stress is one of the 

most important stressors 

challenging poultry industry. 

The negative effects of heat 

stress lead to reduced 

growth, reduced egg 

production and makes birds 

prone to viral challenges. It is 

manifested in birds' 

behavioral changes, 

hormonal changes, and 

immunological changes. 

Understanding the complex 

heat stress problem is crucial 

to control and manage 

profitable poultry 

production. 

Heat stress is a complex 

problem 

Modern poultry seems to be 

more prone to negative 

impacts of heat stress as 

there's a higher amount of 

metabolic activity. There are 

many changes that may 

occur when bird is constantly 

exposed to temperatures 

above 27⁰C i.e. above the 

comfort zone

· Behavioral changes in 

 birds 

 To maintain 

homeostasis, birds tend 

to reduce body 

temperature by 

manifesting peculiar 

behavioral signs like 

reduced feed intake, 

drinking more water, 

increased panting, wings 

raised up and minimum 

movement with more 

time spent on resting. 

While panting is an 

efficient way for 

thermoregulation but 

increased panting leads 

to respiratory alkalosis 

which lead to increased 

CO2 levels and high 

blood pH which 

subsequently hinders 

bicarbonate availability 

and reduced calcium in 

blood for eggshell 

mineralization in layer 

and breeder birds. 

· Physiological changes 

 Increased plasma 

corticosterone due to 

neuroendocrinal 

leads to cellular 

apoptosis. 

· Impact of heat stress 

 on profitability 

 Multiple studies have 

shown the negative 

impact of heat stress on 

birds like reduced feed 

intake, reduced average 

daily gain, decrease in 

egg production, and 

increase in egg 

abnormalities. In one of 

the studies by Farnell, 

M.B.et al, 2001 showed 

that chronic heat stress 

may bring egg 

production down by 

50%. In another study, 

Warriss et al 

demonstrated an 

increase in mortality rate 

by 3 times while N. R. St-

Pierre et al, 1999 

showed a drop of >50% 

in average daily gain 

and concluded that heat 

stress can cause up to 

15% of total economic 

loss in poultry annually. 

A loss of 11 lakh is 

incurred if there is a 

drop in production of 

5% for a 1 lakh bird layer 

farm (assuming age 

between 20 weeks to 32 

weeks). 

Why we need a 
comprehensive strategy for 
heat stress management? 
Dr. Rahul Mittal and Dr. Chandrasekar S, Kemin Industries 

changes may lead to 

multiple effects like 

hyperglycemia and 

immunosuppression 

which ultimately lead to 

lower feed intake and 

increasedvulnerability to 

viral challenges. Multiple 

studies have shown 

immunosuppressing 

effect of heat stress on 

broiler, laying hens and 

breeder birds. Lower 

weight of thymus and 

spleen, lower levels of 

antibodies IgG and IgM 

are common findings in 

heat stressed birds 

(Aengwanich, J. Vet. Sci. 

2008). Under chronic 

heat stress, bird's body 

tend to show increase in 

levels of reactive oxygen 

species (ROS) which 

leads to oxidative stress 

and further damage the 

production possibilities. 

(Droge, W, Physiol., 

2002) Dehydration and 

electrolyte imbalance: 

There's a high amount of 

water and electrolyte 

(Na+ , K+ , Cl- ) loss in 

heat stressed birds. 

Decreased cell 

permeability and 

reduced ATP synthesis 

Complex
Heat 
Stress 

Physiological 
Changes 

Reduced 
Profitability 

Behavioral
Changes 

Ÿ Hyperglycemia
Ÿ Immunosuppression 
Ÿ Respiratory Alkalosis

Ÿ Reduced ADG
Ÿ Reduced egg production 
Ÿ Increased mortality 

Ÿ Reduced feed intake
Ÿ Increased panting
Ÿ Raised wings
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Temperature and humidity 

play a critical role in poultry 

production. Often, in tropical 

countries like India and 

Bangladesh, the temperature 

regularly reaches upwards of 

40⁰C which is unfavorable for 

profitable poultry 

production. Heat stress is a 

negative balance between 

the net energy flowing from 

animal's body to 

surroundings and net energy 

(heat) produced by the bird 

(Lucas J. Lara, animals, 2013). 

Heat stress is one of the 

most important stressors 

challenging poultry industry. 

The negative effects of heat 

stress lead to reduced 

growth, reduced egg 

production and makes birds 

prone to viral challenges. It is 

manifested in birds' 

behavioral changes, 

hormonal changes, and 

immunological changes. 

Understanding the complex 

heat stress problem is crucial 

to control and manage 

profitable poultry 

production. 

Heat stress is a complex 

problem 

Modern poultry seems to be 

more prone to negative 

impacts of heat stress as 

there's a higher amount of 

metabolic activity. There are 

many changes that may 

occur when bird is constantly 

exposed to temperatures 

above 27⁰C i.e. above the 

comfort zone

· Behavioral changes in 

 birds 

 To maintain 

homeostasis, birds tend 

to reduce body 

temperature by 

manifesting peculiar 

behavioral signs like 

reduced feed intake, 

drinking more water, 

increased panting, wings 

raised up and minimum 

movement with more 

time spent on resting. 

While panting is an 

efficient way for 

thermoregulation but 

increased panting leads 

to respiratory alkalosis 

which lead to increased 

CO2 levels and high 

blood pH which 

subsequently hinders 

bicarbonate availability 

and reduced calcium in 

blood for eggshell 

mineralization in layer 

and breeder birds. 

· Physiological changes 

 Increased plasma 

corticosterone due to 

neuroendocrinal 

leads to cellular 

apoptosis. 

· Impact of heat stress 

 on profitability 

 Multiple studies have 

shown the negative 

impact of heat stress on 

birds like reduced feed 

intake, reduced average 

daily gain, decrease in 

egg production, and 

increase in egg 

abnormalities. In one of 

the studies by Farnell, 

M.B.et al, 2001 showed 

that chronic heat stress 

may bring egg 

production down by 

50%. In another study, 

Warriss et al 

demonstrated an 

increase in mortality rate 

by 3 times while N. R. St-

Pierre et al, 1999 

showed a drop of >50% 

in average daily gain 

and concluded that heat 

stress can cause up to 

15% of total economic 

loss in poultry annually. 

A loss of 11 lakh is 

incurred if there is a 

drop in production of 

5% for a 1 lakh bird layer 

farm (assuming age 

between 20 weeks to 32 

weeks). 

Why we need a 
comprehensive strategy for 
heat stress management? 
Dr. Rahul Mittal and Dr. Chandrasekar S, Kemin Industries 

changes may lead to 

multiple effects like 

hyperglycemia and 

immunosuppression 

which ultimately lead to 

lower feed intake and 

increasedvulnerability to 

viral challenges. Multiple 

studies have shown 

immunosuppressing 

effect of heat stress on 

broiler, laying hens and 

breeder birds. Lower 

weight of thymus and 

spleen, lower levels of 

antibodies IgG and IgM 

are common findings in 

heat stressed birds 

(Aengwanich, J. Vet. Sci. 

2008). Under chronic 

heat stress, bird's body 

tend to show increase in 

levels of reactive oxygen 

species (ROS) which 

leads to oxidative stress 

and further damage the 

production possibilities. 

(Droge, W, Physiol., 

2002) Dehydration and 

electrolyte imbalance: 

There's a high amount of 

water and electrolyte 

(Na+ , K+ , Cl- ) loss in 

heat stressed birds. 

Decreased cell 

permeability and 

reduced ATP synthesis 
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supplementation play a 

critical role in improving 

both cell mediated and 

humoral immunity while 

also reducing glucose 

concentration in blood 

and better uptake of 

glucose by cells. (Ghazi 

et al, Biol. Trace Elem. 

Res. 2012) 

° To prevent problems 

due to respiratory 

alkalosis due to excess 

panting, electrolyte and 

sodium bicarbonate 

addition is crucial to 

replace lost ions which 

improves feed intake 

and eggshell quality. 

° Betaine HCl is an 

important inclusion for 

broilers and layers as it 

regulates the water 

balance inside cells and 

prevents dehydration 

related losses. Also, 

Betaine is studied to 

improve immunity in 

birds.

Conclusion: 

Maintaining profitability 

during heat stress is a 

challenging task. This is 

because there are multiple 

physiological and behavioral 

changes that occur during 

high ambient temperature 

which ultimately lead to 

production losses. A 

comprehensive strategy 

which includes efficient 

nutrition, water and farm 

management will help in 

reducing signs of heat stress 

and bring down overall 

losses in the farm.

For any further information, you may 

contact the author at 

rahul.mittal@kemin.com

Comprehensive strategy to 

minimize losses in summer 

Drop in feed intake, 

dehydration, and 

immunosuppression due to 

summer stress hits directly to 

the bottom line of farmer. To 

minimize these losses, a 

comprehensive strategy is 

required. 

° Farm management: 

general summer 

management practices 

to reduce average 

temperature inside shed 

like using foggers, white 

lime paint, curtains, 

insulating the shed roof 

and water tank will 

provide cooling effect. 

Providing proper 

ventilation is crucial.

° Water management: 

water is the most 

important nutrient. Birds 

consume 4 times more 

water at temperatures 

above 37⁰C. Maintain 

regular supply of cool 

and fresh water with 

additional water 

acidifiers and sanitizers. 

° Nutrition 

Management: right 

nutritional changes for 

summer is paramount to 

tackle heat stress 

problem. Based on the 

geographical location 

and intensity of heat, 

common practices like 

m Optimizing energy levels 

through inclusion of fats. 

The feed passage time 

decreases with 

additional fat diet, this 

will help in improving 

availability of nutrients 

for absorption.

m There are many 

advantages of additional 

fats in summer like 

increased palatability to 

improve feed intake, 

provides a cooling effect 

to bird, improves egg 

weight and shell 

strength. 

m High protein content 

during heat stress will 

increase heat load. 

Supplementing optimal 

protein quantity and 

improved amino acid 

balance is critical. This 

will help to reduce 

wastage and heat load 

due to nitrogen 

excretion and improved 

digestibility 

° Vitamins: Vitamin C 

plays a critical role in 

reducing body 

temperature, reduce 

corticosterone levels 

and works as an 

excellent antioxidant to 

reduce oxidative stress. 

Vitamin C also improves 

immunity and reduces 

mortality in growing 

birds infected with IBD 

(G D Butcher and R D 

miles, 2011). Vitamin E is 

also used as an 

antioxidant and booster 

for immunity, Vitamin A 

and Vitamin D3 are also 

required in additional 

quantity for eggshell 

quality and immunity 

respectively. 

° Trace mineral 

requirement is increased 

by 15-20% as there's an 

increase in excretion of 

minerals. Specific trace 

minerals like organic 

Chromium 
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DSM has launched a new 

service which is first-of-its-

kind intelligent sustainability 

service that delivers 

accurate, simple, and 

actionable farm-level 

solutions - to improve the 

environmental footprint and 

profitability of animal 

protein production. 

DSM has developed Sustell 

together with Blonk, a 

recognized independent 

expert and leader in Life 

Cycle Analysis (LCA) and 

sustainability performance in 

the food and agriculture 

fields. The service is built 

around a state-of-the-art 

Intelligence Platform that is 

connected to the Blonk APS-

footprint tool, together with 

an 'Expert Center' made up 

of a team of DSM and Blonk 

experts in LCA, animal 

nutrition and sustainability. 

The Expert Center partners 

with animal protein 

producers, assessing the 

baseline environmental 

footprint of their animal 

production using their actual 

farm and feed data rather 

than industry averages and 

proxy data sets, and then 

developing case-specific 

intervention scenarios 

known as 'what-if' models to 

make measurable 

sustainability improvements. 

In this way, it combines an 

advanced, powerful 

A new tool to report 
environmental footprint and 
profitability of animal protein 
production

sustainability calculation tool 

that utilizes real farm data, 

with expert knowledge, 

tailor-made, practical 

solutions and business 

development projects to 

unlock the value of 

sustainability.

Sustell is a global service, 

built on validated protocols, 

calculation methodologies 

and proven processes that 

meet international 

standards. It provides 

accurate, globally 

recognized, comparable 

analyses and results of 

environmental impact 

assessments, interventions 

and improvements 

throughout the animal 

protein value chain:

· Compliant with the 

internationally 

recognized FAO LEAP 

(Livestock Environmental 

Assessment and 

Performance) and 

Product Environmental 

Footprint Category Rules 

(PEFCR). Following 

calculation guidelines 

from IPCC, and in 

alignment with ISO 

14040/44. Built on 

credible and sound food, 

feed and agriculture 

databases like the Agri-

footprint database and 

GFLI (Global Feed LCA 

Institute).

· Covers the 17 largest 

agricultural producing 

countries in the world 

where the animal 

production systems can 

be defined in detail 

thanks to country-

specific data.

· Analyses the 

environmental impact of 

19 different categories 

including climate change, 

resource use, water 

scarcity, marine and 

freshwater 

eutrophication, ozone 

depletion, to name only a 

few, corresponding to 

impact assessment 

method Environmental 

Footprint 2.0. providing 

global recognition for the 

results.

By providing deep insights 

into farm-level emissions 

Sustell opens new 

possibilities for the wider 

value chain, including the 

ability to certify and 

incentivize sustainable farm 

practices. For example, 

retailers and financial 

institutions will be able to 

objectively manage the risks 

and opportunities relating to 

the environmental footprint 

of animal protein. In 

addition, Sustell enables 

farmers to accurately 

forecast the impact of 

sustainability measures on 

financial performance. 

Source: DSM
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supplementation play a 

critical role in improving 

both cell mediated and 

humoral immunity while 

also reducing glucose 

concentration in blood 

and better uptake of 

glucose by cells. (Ghazi 

et al, Biol. Trace Elem. 

Res. 2012) 

° To prevent problems 

due to respiratory 

alkalosis due to excess 

panting, electrolyte and 

sodium bicarbonate 

addition is crucial to 

replace lost ions which 

improves feed intake 

and eggshell quality. 

° Betaine HCl is an 

important inclusion for 

broilers and layers as it 

regulates the water 

balance inside cells and 

prevents dehydration 

related losses. Also, 

Betaine is studied to 

improve immunity in 

birds.

Conclusion: 

Maintaining profitability 

during heat stress is a 

challenging task. This is 

because there are multiple 

physiological and behavioral 

changes that occur during 

high ambient temperature 

which ultimately lead to 

production losses. A 

comprehensive strategy 

which includes efficient 

nutrition, water and farm 

management will help in 

reducing signs of heat stress 

and bring down overall 

losses in the farm.

For any further information, you may 

contact the author at 

rahul.mittal@kemin.com

Comprehensive strategy to 

minimize losses in summer 

Drop in feed intake, 

dehydration, and 

immunosuppression due to 

summer stress hits directly to 

the bottom line of farmer. To 

minimize these losses, a 

comprehensive strategy is 

required. 

° Farm management: 

general summer 

management practices 

to reduce average 

temperature inside shed 

like using foggers, white 

lime paint, curtains, 

insulating the shed roof 

and water tank will 

provide cooling effect. 

Providing proper 

ventilation is crucial.

° Water management: 

water is the most 

important nutrient. Birds 

consume 4 times more 

water at temperatures 

above 37⁰C. Maintain 

regular supply of cool 

and fresh water with 

additional water 

acidifiers and sanitizers. 

° Nutrition 

Management: right 

nutritional changes for 

summer is paramount to 

tackle heat stress 

problem. Based on the 

geographical location 

and intensity of heat, 

common practices like 

m Optimizing energy levels 

through inclusion of fats. 

The feed passage time 

decreases with 

additional fat diet, this 

will help in improving 

availability of nutrients 

for absorption.

m There are many 

advantages of additional 

fats in summer like 

increased palatability to 

improve feed intake, 

provides a cooling effect 

to bird, improves egg 

weight and shell 

strength. 

m High protein content 

during heat stress will 

increase heat load. 

Supplementing optimal 

protein quantity and 

improved amino acid 

balance is critical. This 

will help to reduce 

wastage and heat load 

due to nitrogen 

excretion and improved 

digestibility 

° Vitamins: Vitamin C 

plays a critical role in 

reducing body 

temperature, reduce 

corticosterone levels 

and works as an 

excellent antioxidant to 

reduce oxidative stress. 

Vitamin C also improves 

immunity and reduces 

mortality in growing 

birds infected with IBD 

(G D Butcher and R D 

miles, 2011). Vitamin E is 

also used as an 

antioxidant and booster 

for immunity, Vitamin A 

and Vitamin D3 are also 

required in additional 

quantity for eggshell 

quality and immunity 

respectively. 

° Trace mineral 

requirement is increased 

by 15-20% as there's an 

increase in excretion of 

minerals. Specific trace 

minerals like organic 

Chromium 
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DSM has launched a new 

service which is first-of-its-

kind intelligent sustainability 

service that delivers 

accurate, simple, and 

actionable farm-level 

solutions - to improve the 

environmental footprint and 

profitability of animal 

protein production. 

DSM has developed Sustell 

together with Blonk, a 

recognized independent 

expert and leader in Life 

Cycle Analysis (LCA) and 

sustainability performance in 

the food and agriculture 

fields. The service is built 

around a state-of-the-art 

Intelligence Platform that is 

connected to the Blonk APS-

footprint tool, together with 

an 'Expert Center' made up 

of a team of DSM and Blonk 

experts in LCA, animal 

nutrition and sustainability. 

The Expert Center partners 

with animal protein 

producers, assessing the 

baseline environmental 

footprint of their animal 

production using their actual 

farm and feed data rather 

than industry averages and 

proxy data sets, and then 

developing case-specific 

intervention scenarios 

known as 'what-if' models to 

make measurable 

sustainability improvements. 

In this way, it combines an 

advanced, powerful 

A new tool to report 
environmental footprint and 
profitability of animal protein 
production

sustainability calculation tool 

that utilizes real farm data, 

with expert knowledge, 

tailor-made, practical 

solutions and business 

development projects to 

unlock the value of 

sustainability.

Sustell is a global service, 

built on validated protocols, 

calculation methodologies 

and proven processes that 

meet international 

standards. It provides 

accurate, globally 

recognized, comparable 

analyses and results of 

environmental impact 

assessments, interventions 

and improvements 

throughout the animal 

protein value chain:

· Compliant with the 

internationally 

recognized FAO LEAP 

(Livestock Environmental 

Assessment and 

Performance) and 

Product Environmental 

Footprint Category Rules 

(PEFCR). Following 

calculation guidelines 

from IPCC, and in 

alignment with ISO 

14040/44. Built on 

credible and sound food, 

feed and agriculture 

databases like the Agri-

footprint database and 

GFLI (Global Feed LCA 

Institute).

· Covers the 17 largest 

agricultural producing 

countries in the world 

where the animal 

production systems can 

be defined in detail 

thanks to country-

specific data.

· Analyses the 

environmental impact of 

19 different categories 

including climate change, 

resource use, water 

scarcity, marine and 

freshwater 

eutrophication, ozone 

depletion, to name only a 

few, corresponding to 

impact assessment 

method Environmental 

Footprint 2.0. providing 

global recognition for the 

results.

By providing deep insights 

into farm-level emissions 

Sustell opens new 

possibilities for the wider 

value chain, including the 

ability to certify and 

incentivize sustainable farm 

practices. For example, 

retailers and financial 

institutions will be able to 

objectively manage the risks 

and opportunities relating to 

the environmental footprint 

of animal protein. In 

addition, Sustell enables 

farmers to accurately 

forecast the impact of 

sustainability measures on 

financial performance. 

Source: DSM
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With continuous rise in feed 

ingredients & further 

commercialization of dairy 

farming, making silage & 

feeding to dairy animals has 

become common practice 

among dairy farmers. Like in 

various dairy developed 

countries like Israel, Holland, 

US, Denmark, Australia etc., 

Indian dairy farmer has got 

the art of processing high 

quality, nutritious silage & 

feeding the same to their 

animals, round-the-year.

Though various dairy 

institutes, universities, dairy 

departments, KVK's etc. are 

educating the dairy farmers 

on quality silage production 

for many years, but it has 

emerged as necessary feed 

ingredient during the last 5-7 

years, especially after the 

production of commercial 

silage in bales by imported 

balers & also grain cracking 

fodder harvesters.

Silage is prepared mainly 

from grain-based fodders 

but maize is the best choice 

among farmers & processors 

in North India, due to various 

advantages like more 

biomass, better grain-2-

green ratio, better protein, 

carbohydrate content & 2-3 

crop repeats in a year. 

Composition of good 

quality silage:

Protein % DM       6-9%

ADF % DM           25-35%

NDF  % DM          35-50%

Starch % DM        25-35%

pH                        3.7- 4.2

Dry Matter            28-32 %

Silage is fermented, rich, 

nutritious fodder in 

preserved & ready-2-serve 

form, with high DM, protein, 

carbohydrate, minerals & 

vitamins. It can be used for 

round-the-year, that results 

in more milk yield & higher 

SNF in dairy animals. It is 

also easy to handle, serve & 

can be stored till 12-15 

months.

Silage Preparation

To prepare good quality 

silage, one needs to select 

the crop at particular stage, 

like milk stage in maize, 

when dry matter is 28-32%, 

fibre is low, and try to chop 

into 5-8 mm size, store 

immediately in the pit or 

bales, compress properly to 

take out the oxygen leaving 

for good fermentation by 

lactobacillus & other 

anaerobic bacteria. Cover the 

pit or bales properly with no 

exchange of oxygen, to leave 

it for next 35-45 days before 

one opens the silo pit or 

silage bale for serving to the 

animals. Inclusion of good 

quality inoculant will add 

value to silage, protect from 

harmful moulds & fungus, 

enables proper fermentation 

during ensiling.  

Good for all types of 

small/medium/large dairies, 

silage is best, economical, 

convenient feeding that adds 

profits by increasing in fat & 

SNF yield, deduction in 

labour, with easy handling & 

storage.

Like there is always acute 

fodder shortage during the 

summer months in most of 

parts of the country, feeding 

quality silage under these 

conditions will be good 

substitute to costly wheat 

straw & costly concentrate 

feeds. Baled silage can be a 

blessing for India during 

floods, earthquakes, snow, 

drought etc, as it can be 

stored anywhere in the open. 

Even the Central Government 

is considering to form 

"Fodder Banks" pan India to 

counter fodder shortage 

during any given time of the 

year.

Dr Harinder Singh
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