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ivestock farmers depend on locally available fodders, grains, oilseed cakes and crop 

residues to keep feeding costs under control. These feeds are useful, but many of them 

also carry natural plant compounds known as anti-nutritional factors. Such compounds do not 

act like ordinary nutrients; instead, they reduce digestion, bind minerals, disturb rumen 

activity or, in some situations, produce toxicity. Their effect is usually small when feeds are 

used carefully, but it becomes important when a single ingredient is fed in excess, when 

fodder is harvested at an unsafe stage or when animals are suddenly shifted to a new diet. 

Common anti-nutritional factors in livestock feeds include tannins, phytates, oxalates, trypsin 

inhibitors, cyanogenic glycosides, nitrates, gossypol, saponins, glucosinolates and lectins. 

Simple field practices such as gradual adaptation, mixing of feed ingredients, proper heat 

processing, wilting, ensiling and regular mineral supplementation can greatly reduce these 

problems. This article explains the major anti-nutritional factors, their effects on cattle, 

buffaloes, sheep and goats, and practical feeding precautions useful at farm level. 
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Introduction 
Feed is the largest daily input in livestock production, and even a small reduction in feed 

value can affect growth, milk yield and reproductive performance. Most rations used under 

field conditions are based on plant materials such as grasses, legumes, cereal grains, brans, 

oilseed cakes, tree leaves and crop residues. Along with useful nutrients, these materials may 

contain naturally occurring substances that lower the biological value of the feed. These 

substances are known as anti-nutritional factors (McDonald et al., 2011). Anti-nutritional 

factors interfere with the normal use of nutrients by reducing palatability, binding proteins or 

minerals, inhibiting digestive enzymes, depressing rumen microbes or producing toxic end 

products. Plants produce many of these compounds as a natural defence against insects, pests, 

fungi and grazing animals. The most important anti-nutritional factors in livestock feeding 

are tannins, phytates, oxalates, trypsin inhibitors, cyanogenic glycosides, nitrates, gossypol, 

saponins, glucosinolates and lectins (Cheeke, 1998). The seriousness of the problem depends 

on the amount present in the feed, the quantity consumed, the animal species, age, 

physiological condition and method of processing. Adult ruminants are often more tolerant 

because rumen microorganisms can break down or modify many harmful compounds. 

However, this does not mean that cattle, buffaloes, sheep and goats are completely safe. 

When the level is high, rumen fermentation, nutrient digestibility and animal health can be 

seriously affected (Van Soest, 1994). 

Tannins: Useful at Low Level but Harmful in Excess 
Tannins are polyphenolic compounds commonly found in tree leaves, fodder shrubs, 

browses, sorghum and some legumes. They give the feed a bitter and astringent taste, which 

may reduce voluntary intake. Tannins also bind with proteins, carbohydrates and digestive 

L 

mailto:akulaxmanreddy@gmail.com


Kumari et al. (2026) Agri Magazine, 03(07): 347-351 (JULY, 2026)     

Agri Magazine ISSN: 3048-8656 Page 348 

enzymes, so the animal is unable to use the feed nutrients efficiently (Makkar, 2003). In 

ruminants, a small amount of condensed tannin may be useful because it protects dietary 

protein from excessive breakdown in the rumen. This protected protein can pass to the small 

intestine and improve amino acid supply. However, when tannin intake becomes high, the 

same binding property becomes harmful. It reduces microbial growth, fibre digestion and dry 

matter intake, leading to poor growth and lower milk production (Kumar, 1992). Goats 

usually tolerate tannin-rich browse better than sheep and cattle because they are natural 

browsers and have better adaptation to such feeds. Still, continuous feeding of high-tannin 

leaves can reduce body condition, wool growth and reproductive performance. A practical 

approach is to mix tannin-rich leaves with grass fodder, avoid overuse of one browse species 

and include them only within safe limits. 

Phytates and Their Effect on Mineral Use 
Phytate is the main storage form of phosphorus in cereals, brans, oilseeds and legumes. It is 

present in ingredients such as wheat bran, rice bran, maize, soybean meal and groundnut 

cake. The difficulty with phytate is that it binds calcium, phosphorus, zinc, iron, magnesium 

and copper, making these minerals less available to the animal (NRC, 2001). Poor mineral 

availability is more important in young, pregnant and high-producing animals. It can affect 

bone development, growth, immunity, fertility and milk production. Ruminants can utilize 

phytate phosphorus better than poultry and pigs because rumen microbes produce phytase 

enzyme. Even then, mineral imbalance may occur when rations depend heavily on brans or 

oilseed cakes without proper mineral supplementation. The easiest field-level correction is to 

use a balanced mineral mixture regularly. Farmers should also avoid depending on a single 

bran or cake for a long period. Maintaining the proper calcium to phosphorus ratio and using 

well-formulated concentrate mixtures helps reduce losses caused by phytate. 

Oxalates in Green Fodders 
Oxalates are organic acids found in many tropical grasses and leafy fodders such as hybrid 

Napier, setaria, beet leaves and some weeds. Oxalates combine with calcium and form 

insoluble calcium oxalate. As a result, calcium becomes less available for absorption, and 

excessive intake may lead to hypocalcaemia, urinary calculi and kidney damage (Cheeke, 

1998). Animals affected by high oxalate intake may show reduced appetite, weakness, 

stiffness, muscle tremors, laboured breathing and, in severe cases, sudden death. Sheep and 

goats can adapt to moderate oxalate levels when exposure is gradual, because rumen 

microbes develop the ability to degrade oxalate. Sudden feeding of lush, high-oxalate fodder 

is more dangerous, especially in young and pregnant animals. Safe feeding depends on 

adaptation and dilution. High-oxalate fodder should be introduced gradually and mixed with 

low-oxalate roughage. Very young lush fodder should not be fed in large quantities. 

Adequate calcium and mineral supplementation are useful when oxalate-containing fodders 

are regularly included in the ration. 

Trypsin Inhibitors in Raw Legumes 
Trypsin inhibitors are protein compounds mainly found in raw soybean, pulses, beans and 

other legume seeds. They block trypsin and chymotrypsin, the enzymes required for protein 

digestion in the small intestine. When these enzymes are inhibited, protein digestion becomes 

poor and animal performance is reduced (Liener, 1994). Young calves, lambs, kids and 

monogastric animals are more sensitive because their digestive systems are still developing. 

Feeding raw or poorly processed soybean may result in low weight gain, poor feed efficiency 

and extra stress on the pancreas. In ruminants, rumen fermentation can reduce part of the 

problem, but heavy use of raw legumes is still not advisable. Heat treatment is the most 

reliable method for reducing trypsin inhibitors. Roasting, toasting, boiling and extrusion 

improve the feeding value of soybean and other legumes. At the same time, overheating 

should be avoided because it can damage lysine and reduce the quality of protein. Properly 

processed soybean meal is therefore much safer than raw soybean. 
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Cyanogenic Glycosides and Prussic Acid Risk 
Cyanogenic glycosides occur in sorghum, Sudan grass, cassava leaves, linseed cake and some 

wild grasses. Under drought, frost, trampling, wilting or rapid regrowth, these compounds 

may release hydrocyanic acid, commonly called prussic acid. This is a serious toxin because 

it prevents body tissues from using oxygen (Osweiler, 2001). Affected animals may show 

excitement, difficult breathing, salivation, trembling, staggering, convulsions and sudden 

death. Cattle are often at higher risk because they can consume large amounts of green fodder 

quickly. Young sorghum plants and drought-stressed regrowth are especially unsafe for 

grazing or stall feeding. Farmers should avoid grazing sorghum or Sudan grass at a very 

young stage. Fodder should be allowed to reach safe maturity, and risky material should be 

wilted before feeding. Fodder immediately after drought or frost should be avoided. Ensiling 

is helpful because it reduces cyanogenic compounds and improves safety. 

Nitrates and Nitrite Toxicity 
Nitrates may accumulate in sorghum, maize, oats, pearl millet and certain weeds when 

excessive nitrogen fertilizer is used or when crops are stressed by drought, cloudy weather or 

poor growth. In the rumen, nitrate is converted to nitrite, and nitrite is more harmful than 

nitrate itself (Cheeke, 1998). Nitrite changes haemoglobin into methaemoglobin, which 

cannot carry oxygen properly. Therefore, the animal suffers from oxygen shortage even 

though it continues to breathe. Common signs include rapid breathing, weakness, brownish 

mucous membranes, abortion, sudden fall in milk yield and sudden death. The problem can 

be reduced by avoiding excessive nitrogen fertilizer, testing doubtful fodder, mixing nitrate-

rich fodder with safe dry roughage and introducing such feed slowly. Drought-stressed forage 

should not be fed immediately after cutting. Ensiling can also lower nitrate concentration and 

make the fodder safer. 

Gossypol in Cottonseed Cake 
Gossypol is a natural toxic compound present in cottonseed and cottonseed cake. It occurs in 

free and bound forms, and the free form is more harmful. Adult ruminants can tolerate 

limited amounts because rumen microbes bind part of the gossypol. Young calves, lambs, 

kids and monogastric animals are more sensitive (NRC, 2001). Excess gossypol can affect 

the liver, heart, growth and reproduction. In breeding males, it may reduce sperm quality and 

fertility. High intake may also cause weakness, laboured breathing and poor feed conversion. 

For this reason, cottonseed cake should be handled as a useful but limited feed ingredient 

rather than a freely usable protein source. Cottonseed cake is best used in adult ruminant diets 

within safe inclusion levels. It should not be offered in excess to young stock, breeding males 

or animals already under liver stress. Good-quality cake, proper ration balancing and regular 

observation of animals are necessary for safe feeding. 

Saponins, Glucosinolates and Lectins 
Saponins are foaming compounds present in legumes, lucerne, soybean, guar meal and some 

tree leaves. They have a bitter taste and may reduce feed intake when present in high 

amounts. In ruminants, saponins can change rumen microbial populations and may contribute 

to bloat when lush legumes are grazed without enough dry roughage. Glucosinolates are 

sulphur-containing compounds found in mustard and rapeseed cakes. Their breakdown 

products interfere with iodine use and thyroid function. Excessive feeding may cause goitre, 

poor growth, low fertility and reduced milk production. Low-glucosinolate varieties, limited 

inclusion and iodine supplementation help reduce the problem. Lectins occur mainly in raw 

beans and some legume seeds. They can attach to the intestinal lining, irritate the gut and 

reduce nutrient absorption. Heat processing destroys much of the lectin activity. Therefore, 

raw or under-processed beans should not be included in the diets of young and growing 

animals. 

 

 



Kumari et al. (2026) Agri Magazine, 03(07): 347-351 (JULY, 2026)     

Agri Magazine ISSN: 3048-8656 Page 350 

Feed Sources Commonly Linked with These Problems 
Different feed ingredients carry different risks. Cereal grains and brans are usually linked 

with phytate, while oilseed cakes may contain gossypol, glucosinolates, trypsin inhibitors or 

tannins depending on the source. Green fodders such as sorghum, Sudan grass, maize and 

pearl millet may accumulate nitrates or cyanogenic compounds under stress conditions. Tree 

leaves and browse materials are often rich in tannins and saponins. Crop residues are valuable 

during dry seasons, but many are low in digestibility and may contain lignin, silica, tannins or 

other compounds that limit rumen degradation. When such residues are fed without 

supplementation, animals may eat less and lose body condition. Chopping, soaking, urea 

treatment and mixing with green fodder improve their feeding value. Agro-industrial by-

products such as cottonseed cake, mustard cake, rice bran, wheat bran and soybean products 

reduce feeding cost, but their safe inclusion level must be respected. A feed ingredient should 

never be judged only by crude protein or energy level; its anti-nutritional limitations should 

also be considered. 

Species and Age Differences 
The effect of anti-nutritional factors is not the same in all animals. Adult ruminants are 

usually more tolerant because rumen microbes can detoxify many compounds before they 

reach the intestine. Still, very high intake can overcome this protection and cause serious 

illness or death in cattle, buffaloes, sheep and goats. Young animals are more vulnerable 

because their digestive and detoxification systems are not fully mature. Calves, lambs and 

kids should not receive large quantities of cottonseed cake, raw legumes, high-nitrate fodder 

or high-oxalate greens. Pregnant and lactating animals also require care because feed-related 

disturbances can affect foetal growth, milk yield and fertility. Goats are better adapted to 

tannin-rich browse, while cattle and sheep may reduce intake sooner when such feeds are 

offered. Buffaloes can utilize roughages efficiently, but they are still affected by mineral 

binding, nitrate toxicity and poor-quality spoiled feeds. Safe feeding limits should therefore 

be decided according to species, age and production stage. 

Field-Level Signs and Diagnosis 
Anti-nutritional problems are sometimes difficult to identify because the signs resemble 

ordinary deficiency or disease. Poor appetite, dullness, slow growth, rough hair coat, 

diarrhoea, bloat, low milk yield, infertility and poor body condition may be noticed gradually. 

In acute poisoning, tremors, difficult breathing, convulsions or sudden death may occur. A 

careful feeding history is very useful. Sudden use of a new fodder, feeding drought-stressed 

crops, using raw oilseed cakes, adding too much bran or offering unfamiliar tree leaves may 

indicate a feed-related problem. When toxicity is suspected, laboratory testing of fodder for 

nitrate, hydrocyanic acid, oxalate or mineral imbalance is helpful. Farmers should remove the 

suspected feed immediately, provide safe roughage and clean water, and contact a 

veterinarian. In acute nitrate or prussic acid poisoning, death can occur quickly, so prevention 

and early action are more important than waiting for severe clinical signs. 

Practical Methods to Reduce Anti-Nutritional Factors 
Processing is the most useful practical method for reducing many anti-nutritional factors. 

Soaking, boiling, roasting, pressure cooking, extrusion, fermentation and germination can 

lower harmful compounds in grains and legume seeds. Heat treatment is particularly effective 

against trypsin inhibitors and lectins (Liener, 1994). For green fodders, wilting, hay making 

and ensiling are very helpful. Ensiling reduces cyanogenic compounds, lowers nitrate risk 

and improves the safety of several fodder crops. Wilting before feeding is useful for 

sorghum-type fodders when prussic acid risk is suspected. Mature fodder is generally safer 

than very young lush growth. Balanced ration formulation is equally important. No single 

ingredient should dominate the diet for a long period. Mixing roughages and concentrates 

dilutes anti-nutritional factors and improves nutrient supply. Regular mineral 

supplementation, especially calcium, phosphorus, iodine and trace minerals, helps reduce the 

effect of mineral-binding compounds. 
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Practical Implications for Livestock Farmers 
New feeds should always be introduced gradually. Sudden changes in fodder, especially 

sorghum, Sudan grass, hybrid Napier, tree leaves and oilseed cakes, can cause digestive 

disturbance or toxicity. Farmers should observe animals closely for a few days after 

introducing any new ingredient. Cottonseed cake, mustard cake, raw soybean, linseed cake 

and tannin-rich tree leaves should be used only after proper processing and ration balancing. 

Green fodder grown with heavy nitrogen fertilizer should be handled carefully during drought 

or cloudy weather. Mineral mixture should be supplied regularly to reduce deficiency 

problems caused by phytate and oxalate. Warning signs such as loss of appetite, diarrhoea, 

salivation, weakness, bloating, difficult breathing, tremors, sudden drop in milk yield or 

reproductive problems should not be ignored. Quick withdrawal of the doubtful feed and 

timely veterinary advice can prevent heavy economic losses. 

Safe Feeding Recommendations 
A simple feed record is very useful at farm level. Farmers should note the type of fodder, 

stage of harvest, source of concentrate and any recent change in the ration. Such records help 

identify feed-related problems when animals suddenly become sick or production falls. 

Extension workers and veterinarians should guide farmers on the safe use of crop residues, 

tree leaves and oilseed cakes. These feed resources are economical, but their quality is 

variable. Regular mineral mixture, clean drinking water, gradual adaptation and avoidance of 

mouldy or spoiled feeds are simple practices that improve safety. The best feeding approach 

is not to reject all feeds containing anti-nutritional factors, but to use them intelligently. Most 

locally available feeds can be used safely when they are processed properly, mixed with other 

ingredients and included at suitable levels. 

Conclusion 
Anti-nutritional factors are naturally present in many feeds and fodders used in livestock 

production. They reduce nutrient digestibility, mineral availability, feed intake, growth, milk 

yield, reproductive efficiency and animal health when consumed in high amounts. Tannins, 

phytates, oxalates, trypsin inhibitors, cyanogenic glycosides, nitrates, gossypol, saponins, 

glucosinolates and lectins are among the most important compounds affecting livestock. 

Some anti-nutritional factors may have limited benefits at low levels, especially in ruminants, 

but excessive intake is harmful. Safe livestock feeding depends on proper processing, 

balanced ration formulation, gradual adaptation, safe fodder management and regular mineral 

supplementation. Awareness of these factors helps farmers use local feed resources more 

confidently and improves animal productivity and farm profitability. 
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