2 3y
A
DR International Journal of Scientific Research in Engineering and Management (IJSREM)

W Volume: 07 Issue: 06 | June - 2023 SJIF Rating: 8.176 ISSN: 2582-3930

Review Article

ANF - Anti Nutritional Factors

1Sanjana Pawar, 2Pallavi Deshmukh
1Sanjana Pawar-Department of food science and nutraceuticals, B.K. Birla College kalyan

2Pallavi Deshmukh - Department of food science and nutraceuticals, B. K. Birla College kalyan.

Abstract

The usage of plants for humans is greatly influenced by anti-nutritional factors, which are substances that
lower the nutrient utilisation and/or food intake of plants or plant products used as human diets. The purpose
of this work is to review the most recent scientific data on the potential health benefits and negative impacts
related with key antinutritional components contained in plant meals. Plant foods' antinutrients are to blame
for the negative impacts.pertaining to vitamin and micronutrient absorption. Nevertheless, some antinutrients
may have positive impacts on health at minimal concentrations. Phytic acid, lectins, tannins, saponins,
amylase inhibitors, and protease inhibitors are few examples of substances that been demonstrated to
decrease nutritional availability and hinder growth. Nevertheless, phytate, when utilised at low
doses ,Nevertheless, phytate, when utilised at low doses, The blood sugar and insulin responses to lectins,
tannins, amylase inhibitors, and saponins have also been demonstrated to be diminished. starchy meals
and/or the plasma triglycerides and cholesterol. Phytates, tannins, saponins, protease inhibitors, and other
substances also Oxalates and goetrogens have been linked to lowered cancer risk. This suggests that anti-
nutrients may not necessarily be dangerous. regardless though absence of nutritious value. Yet, the balance
between a plant's beneficial and harmful effects Bioactives and anti-nutrients are dependent on their
concentration, chemical make-up, length of exposure, and interactions with other substances.
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Introduction

Anti-nutritional factors (ANF) are a chemical compounds synthesized in natural food or /and feedstuffs by
the normal metabolism of species and by different mechanisms such as inactivation of some nutrients,
diminution of the digestive process or metabolic utilization of food/feed.They are also known as non
nutritive biologically active compounds as they can help to improve diseases/have benificial impact while

consumed small quantities.

They are also known as secondary metabolites in plants and are highly biologically active ,Plants evolved
these substances to protect and prevent themselves from being eaten. If there are no variations in diet for a
long period of time, toxins can build up in body up-to harmful level. They also interfere with vitamins of
food by destroying them.They are also present in chemicals used to grow and preserve crops.

ANF ( Anti Nutrient Factors) include -

e saponins
e phytic acid
e lectin

e Oxalates

We can reduce antinutrients in food based on their physical or biochemical characters

Method based on Physical character

Methods based on biochemical characters

Roasting Fermentation
Milling Germination
Soaking Enzyme processing
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Major anti-nutritional traits in food crops

*Alkaloids

When ingested, alkaloids, particularly quinolizidine, present in commercial legumes like lupins
(C10H19NO), are extremely poisonous. These secondary metabolites are unique to the Leguminosae family
of plants, namely the genera Lupinus, Baptisia, Thermopsis, Genista, Cytisus, Echinosophora, and Sophora.
Acute anticholinergic poisoning is caused by ingesting these alkaloids at high concentrations, and the
symptoms include nausea, headaches, weakness, and blurred vision. Moreover, it has been noted that
children are fatally affected by doses between 11 and 25 mg/kg. Nonetheless, no adult fatalities have been
reported to date.

Four species of the genus Lupinus, which has only lately been domesticated, are grown for their deadly
quinolizidine alkaloids (QAS). The safe ingestion threshold is 0.02% alkaloid, which raises serious concerns.
Four species of the genus Lupinus, which has only lately been domesticated, are grown for their deadly
quinolizidine alkaloids (QAs). This is a serious matter, and the Alkaloid ingestion at 0.02% is regarded as
safe. research on QAshave been started, and more should be done in the near future. years. Little
investigations have been conducted to far on alkaloids including nicotine, vinblastine, the presence of
morphine, berberine, and vincristine in crucial crops have been carried out.After these steps, a series of
events occurs that leads to the production of QAs, including Schiff's base formations, aldol-type reactions,
hydrolysis, oxidative deamination, and coupling. Only two genes have been found to date to be involved in
the biosynthesis of alkaloids, one of which is La-L/ODC, a homolog of ODC that is involved in the
manufacture of a precursor to nicotine biosynthesis. Lupanine, angustifoline, lupinine, sparteine, multiflorine,
aphylline, anagyrine, and cytisine are the several types of quinolizidine alkaloids (QAs), which have a ring
structure. QAs impart resistance to pests and diseases but have a bitter taste when consumed.
Decarboxylation of L-lysine yields cadaverine, which is the first step in the production of these alkaloids. To
produce 5-aminopentanal, this is subsequently followed by oxidative deamination, which is controlled by
copper amine oxidase. to Schiff's base when cyclized

*Oxalates

Oxalic acid (C2H204) is a dicarboxylic acid found in the cell sap of certain plants like Oxalis and Rumex
species. Calcium oxalate, an insoluble compound of oxalic acid, cannot be excreted through the urinary tract
after digestion, resulting in kidney stones that can severely impact human health. Foods rich in oxalates
include kale, radishes, cauliflower, broccoli, chard, spinach, parsley, beets, black pepper, chocolate, nuts,
berries and beans. Calcium supplements are recommended to be taken with oxalic acid-rich foods to reduce
the levels of oxalates in the blood. Though rare, consuming high levels of oxalates can lead to kidney disease
or death due to oxalate poisoning.The leaves, fruits, and seeds of Rumex crispus, amaranthus, Chenopodium
album, and sugar beet contain the secondary metabolite oxalic acid. It is toxic and can result in migraines,
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comas, and even death. Glycine and serine are the first steps in the oxalic acid metabolic process. culminates
in glyoxylate. Oxalate is a made from the three precursors glyoxylate, ascorbate, and oxaloacetate, too. They
gather in the fully developed leaf.leaf petiole and the lamina. Developing spike the oxalic main genes are
present in the transcriptome of finger millet. Pathway for the manufacture of acid precursors. Also, it has
been discovered that these precursors have a significant impact on climate. Crop resistance and growth
control during pollination

*Phytic acid

Natural anti-oxidant phytic acid chelates positively charged minerals like phosphorus, iron, and zinc. The
main sources of it are the grains, nuts, and seeds of legumes, vegetables, and cereals. Aleurone is a
component of rice, while maize endosperm and embryo are both rich in phytic acid. After pollination,
phosphorus is predominantly deposited in seeds as phytic acid. The phytase enzyme breaks it down during
germination to aid in plant growth and development. Due to the absence of the digestive enzyme phytase in
monogastric animals, phytic acid serves as a nutritional inhibitor by chelating the readily available
micronutrients in food. The mineral-bound complex, or non-dissolvable form of phytic acid, is still an issue
since it is excreted in animal faeces and causes eutrophication and soil contamination. Hence, decreasing
phytic acid in grains is a good way to improve the availability of minerals after intake.

One of the most pervasive anti-nutritional components, phytic acid can be found in the cotyledon of legumes,
the aleurone layer of cereals, and the maize embryo. The myoinositol pathway, a function of glucose and
starch metabolism in cells, is responsible for its synthesis. Phytic acid is produced in leaves via a lipid-
dependent route that uses phosphatidylinositol and Ptdins phosphates as precursors, whereas a lipid-
independent pathway is present in seeds. Phytic acid has been proven to work as a helpful antioxidant in
food, reducing the incidence of colon cancer and other inflammatory bowel illnesses despite its
antinutritional characteristics. This reduces lipid peroxidation, oxidative spoilage, discolouration,
putrefaction, and syneresis in foods that contain it.

*Saponins

Saponins are non volatile surface active secondary metabolites found in Soybeans, sugar beets, peanuts,
spinach, asparagus, broccoli, potatoes, apples, and ginseng root are all foods that contain saponins, which are
non-volatile, surface-active secondary metabolites. Glycosidic triterpenoids known as saponins are found in
large quantities in plant seed coats. Triterpenes and steroid glycosides are the scientific names for these
diversely shaped compounds. Saponins' numerous physical, chemical, and biological characteristics, such as
sweetness, bitterness, and foaming and emulsifying abilities, are caused by their structural complexity. The
pharmacological, therapeutic, hemolytic, antibacterial, insecticidal, and molluscicidal properties of saponins
are as a result. Intake of saponins frequently results in nausea, vomiting, and hemolysis of red blood cells.
Also, it has been shown that saponins can adhere to intestinal cells and affect how nutrients are absorbed by
gut membranes.
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By cyclizing 2,3-oxidosqualene in the mevalonate pathway from acetyl-CoA, triterpenoid saponins are
produced from an isoprenoid pathway. Oleanane and its glycosylated forms (SGAs) are further produced by
this in the Solanaceae and Liliaceae families. As plants are developing their fruits and tubers, saponins also
function as a phytoalexin. The cytosolic mevalonic acid pathway, which generates steroidal glycoalkaloids
(SGAs) and cholesterol and undergoes a number of reactions including hydroxylation, oxidation,
transamination, and glycosylation, is where phytoalexins are produced. Therefore, from acetyl-CoA, the
isoprenoid mevalonate route generates cholesterol. Acetate, mevalonate, lanosterol, cycloartenol, and
deuterium were classified as cholesterol, which are determined to be the precursors for SGA in tomatoes,
according to recent studies. So, by manipulating these molecules in crops, it is possible to give plants
resistance to illnesses.

*[ectins

Lectins, often referred to as hemagglutinins, are a class of glycoprotein having non-catalytic carbohydrate-
binding sites that are divided into animal, algal, bacterial, fungal, and plant lectins. Because of their
connection to autoimmune disorders, obesity, and chronic inflammation, these "anti-nutrients" have drawn a
lot of attention.

Raw legumes including kidney beans, lentils, peas, soybeans, and peanuts as well as whole grains like wheat
tend to have them. Leguminous plants' seeds contain more lectins than their bark, leaves, roots, or stems do.
Leguminous seeds, grains, and nuts typically contain plant lectins. When lectins are consumed in their active
form, such as when kidneybeans are consumed raw or undercooked, it can have serious negative effects on
people .

Based on their synthesis in plasma membranes they are divided into three categories: G-type, C-type, and L-
type lectin receptor kinases based on how they are produced in plasma membranes (LecRKSs). The primary
chitin receptors in Arabidopsis are chitin receptor kinases, which include three Lys motifs. Only a small
number of LecRKSs are produced during ABA signalling and stomatal immunity. Medicago displays L-type
LecRKs, which are involved in symbiosis, whereas tobacco plants express L-type LecRKs, which play a
significant role in plant immunity. Lectins play a major role in the formation of cell walls, cytoskeleton
function, and protein synthesis, according to the functional analysis of FIBexDB in flax seeds.

Conclusion

From the current review, it is clear that, in addition to the nutritional advantages of various food crops, there
are also antinutritional elements that reduce the nutritional value of food. These adoption of can effectively
eliminate anti-nutrients various processing techniques. much of the harmful and divisive Some chemicals in
food could have no nutritional effects by a variety of processing techniques, including soaking, germination,
genetic engineering, autoclaving, fermentation, and different processing techniques, although in-depth study
is still needed to find ways to get rid of heat-resistant, nutritional content without changing the food's
nutritional worth.
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