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Abstract   

Proteins can be procured from both plants and animals. Plant proteins are 

more preferable as the animal proteins may cause adverse health effects to 

human life. Proteins derived from plant sources are less expensive and 

hence are more cost effective. Quality of proteins relies on several factors 

and biological value is one such factor. Proteins with major essential amino 

acid are with high biological value. Every plant source is deficient in one or 

more essential amino acids so it is recommended to include multiple plant-

based diets. Also proteins obtained from plant sources are less palatable so 

it is important to add flavor in order to make it more palatable. The quality 

and quantity of the proteins also depend on the techniques used for isola-

tion and purification of proteins. Elucidation of the structure of proteins 

involves the use of techniques like nuclear magnetic resonance, X-ray crys-

tallography and spectroscopy. Apart from the structural analysis the func-

tioning of the protein could be determined by amino acid sequencing which 

could be performed using mass spectroscopy. Ultrasound assisted extrac-

tion, enzyme assisted protein extraction and electro activation method are 

few of the isolation and purification method which can be used in isolation 

and purification of these proteins. Owing to the vast availability of plant-

based proteins it has various industrial applications like, plant based pro-

tein can be used as a dairy substitute, plant based meat analogue and its 

use as bioactive peptides which have been briefly discussed in the review.    
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Introduction   

With  the rise in population there is increase in demand of food supply. In 

such condition fulfilling the nutritional requirement not just involves the 

adequate calorie intake but also intake but also intake of proper macronu-

trient. Proteins are one of the important macronutrient, however the pro-

duction of proteins on such largescale is of major concern. Proteins derived 

from animal source are  considered to be of superior quality, but the re-

sources required to sustain the continuous requirement is not adequate (1) 

In order to overcome this problem finding an alternative protein source as 

become necessary. Plant based proteins represent a promising solution as it 

could be cultivated easily at lower productivity cost and are also environ-

mentally sustainable. 

 The quality of the protein depends on its constituent amino acids 
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and the human body contain 20 amino acids which are 

further classified as essential and nonessential amino ac-

ids. Nonessential amino acids, are synthesized in our body 

and are not required essentially through the external diet; 

which includes alanine, arginine, aspartic acid, cysteine, 

glutamic acid, glycine, proline, serine, and tyrosine. On the 

other hand, essential amino acids are not made by our 

body and should be supplied through the external diet. 

This group includes histidine, leucine, isoleucine, valine, 

lysine, phenylalanine, methionine, threonine and trypto-

phan (2). 

 The nutritive value of protein depends on their ami-

no acid content, bioavailability, purity, digestibility, an-

tinutritional factor (substances that when present affects 

the availability of proteins by themselves or by some meta-

bolic reactions) etc. Animal protein such as egg, meat, 

poultry, milk and fish contain complete and high quality 

proteins as they provide all the essential amino acids. 

However, they also include fats and cholesterol which are 

threat to human health and may cause heart disease, high 

blood pressure, stroke etc (3). Consuming more animal 

proteins are also associated with depletion of natural re-

sources, damage to biodiversity, climate crisis, freshwater 

depletion etc (3). Therefore, there is shift towards plant-

based proteins in recent times. However, these proteins 

are deficient in one or more essential amino acids. 

 Replacing plant proteins with animal proteins put 

forth various challenges. It is very important for protein 

content and quality should be intact while it is undergoing 

various processing. The cost of processing and raw materi-

al should be affordable. Plant based protein food should 

be tasteful flavors can be added to make it palatable. It 

should be easily digestible and available. The effects of 

anti-nutrients and allergens should be minimized (4). 

 Individuals who depend completely on plant pro-

teins should have variation in their plant based diet i.e., 

they should have all types of plant diet which include leg-

umes, cereals, seeds, nuts, variety of fruits and vegetables 

etc. to meet their protein demands. Plant proteins provide 

excellent source of protein with reduced fats and choles-

terol. 

 As the world population is growing day by day and 

to provide safe and nutritious food to the current popula-

tion without having any negative impact to the environ-

ment and maintain healthy ecosystem, it is important to 

replace traditional animal proteins and develop proteins 

with better digestibility and bioavailability. Plant proteins 

are inferior to animal proteins and are often recognized as 

incomplete. Table 1. Shows comparison between plant 

and animal sources of proteins. Therefore, protein prod-

ucts are developed with the help of advanced techniques 

by blending various plant proteins. While developing new 

formulations of protein, it is important to note that the 

protein should remain stable and active during transporta-

tion, storage and administration inside the human body, 

as these  proteins are prone to degradation (3).    

Biological value     

There are various approaches to determine the quality of 

protein one such approach is to determine its biological 

value. Protein quality or its biological value relies on the 

amount of essential amino acids consumed through diet 

(9). Biological value of protein is defined on the basis of 

number of amino acids present in the particular protein 

sources that can be digested, absorbed and are utilized by 

the body to form new proteins (10). 

 Proteins of superior quality are those which have 

the most essential amino acid content in them i.e., they 

are with high biological value whereas proteins of inferior 

quality have low biological value since they lack one or 

more amino acids especially the  essential amino acids 

(11). Table 1 represents a summary of biological value of 

important sources of proteins. 

 The biological value of protein is calculated by esti-

mating the amount of nitrogen consumed and eliminated 

by the body as nitrogen is the main component of amino 

acids. Experimental animals with 2 dietary condition 

groups are considered; one by feeding the nitrogen free 

diet and the test sample are kept on protein diet. The 

amount of nitrogen lost in urine and fecal matter are cal-

culated in both the groups.  

 The number of amino acids absorbed and retained 
by the body represents the biological value. Through the 

formula given below, the biological value of plant or ani-

mal sources can be calculated (12). Table 2 gives infor-

mation about biological value of some plants and animal 

sources. 

 

 …….Eqn.1 
 (where N = nitrogen content) 

Animal protein Plant protein Reference 

Less environmentally sustainable Environmentally sustainable (5) 

Negative health impacts as it can cause various health 
hazards Positive health impacts as it provide greater food safety (6) 

High cost due to which it is not affordable Low cost easily affordable (7) 

Rich in all essential amino acids and provide complete 
protein Deficient in essential amino acids as it provide incomplete protein (6) 

It consists of saturated fat and may contain harmful 
toxins and low in antioxidants 

It consist of unsaturated fats and fiber also rich in various antioxidants and useful 
bioactive compounds and minerals (8) 

Table 1.  Comparison between plant and animal source of protein  
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There are some other methods by which protein quality 

can be assessed such as net protein utilization (NPU) and 

protein efficiency rate (PER). Some researchers find NPU 

more suitable as it also considers the digestibility of the 

protein. In case of PER, it is assumed that all the protein 

are used for growth.  

Sources of proteins   

Animals, microorganisms and plants are the different 

sources of proteins. Major animal proteins include milk, 

egg, poultry, meat and fish which provide complete pro-

teins with major essential amino acids. Egg proteins are 

divided among yolks and egg white. They also contains 

fats and cholesterol due to which it is considered as un-

healthy and its consumption is declining over a past few 

decades especially for elderly people (13). Milk proteins 

are classified in to 2 major proteins i.e. whey and casein 

both are complete protein and also contain minerals like 

calcium and phosphorus (14). Meat proteins are associated 

with fatty acids mostly saturated fatty acids as well as cho-

lesterol. There are many health-related problems associat-

ed with meat proteins. Heart disorders due to high choles-

terol and fat, type-2 diabetes, bone health due to absorp-

tion of sulphur containing amino acids in animal proteins, 

high animal protein leads to more urinary excretion of cal-

cium which affects bone density and leads to osteoporosis, 

high blood pressure etc (15). Fishes are rich source of pro-

teins and also contains polyunsaturated fatty acids mainly 

omega-3 fatty acids; vitamins; minerals like calcium, zinc 

and iron. However, due to bioaccumulation of heavy metal 

like mercury, lead, nickel etc. fishes have become a matter 

of concern for human health (16). 

Major plant protein sources   

Legumes   

Legumes belong to the family Leguminosae. They play an 
important role in human diet due to their rich protein con-

tent as well as certain minerals, vitamins and calories. Leg-

umes are considered as poor man’s meat as they are rich 

source of protein at low cost (17,18). Pulses which belong 

to the family of legumes are major contributors of protein 

in African and Asian diets. Some common pulses shown in 

Fig 1. include beans, peas, pigeon peas, chickpeas, pea-

nuts (ground nuts), faba beans, soybeans, lentils, mung, 

kidney beans (also known as common or dry beans), cow-

peas, and black gram (19). 

Soy proteins  

Soy beans are legumes grown as pulses and for extracting 
oils. Soy beans contain approximately 34 to 37% of protein 

which is highest in comparison to other cereals and leg-

umes. They also contain carbohydrates and dietary fibre. 

Human consumption needs a little more processing after 

which various soy products are manufactured, which in-

cludes soy milk for kids, soy flour, soy concentrates, tofu 

and soy isolates. Soy proteins include storage proteins like 

glycinin and β-conglycinin which contain most of the es-

sential amino acids but low in sulfur containing amino ac-

ids like i.e., cysteine and methionine. Other minor protein 

includes lectins, lipooxygenase etc. but these proteins are 

removed as they may disturb the nutritional quality of pro-

teins and also affects the taste (20). 

Lentils   

Lentils are the legumes belongs to the Leguminosae fami-

ly. They are called “lentil” due to their lens shaped struc-

ture. Various types of lentils are available in market for 

consumption. Some of the very commonly used are green 

gram beans, red lentils, yellow pigeon pea, green and 

white peas, bengal gram, black gram etc. Lentils are rich in 

essential amino acids like phenylalanine, leucine, threo-

nine, lysine, but contain low amount of sulfur containing 

amino acids like cysteine and methionine. Lentils also con-

tain minerals like iron, potassium, phosphorus, zinc etc. 

They are also rich sources of vitamin B. Lentils are often 

consumed with cereals as they make complete protein 

source together (21).  

Cereals  

Cereals are edible seeds, which are often referred as grains 

and are belonging to grass family Gramineae. Cereals 

shown in Fig. 2. are staple food that provide nutrients like 

starch, proteins, vitamins and minerals. Wheat, barley, 

maize, rice, oat etc. are some of the major cereals. 

 Rice is the major staple food consumed in major 

Table 2. Biological value of various protein sources (12)  

Sources of Protein Biological value 

Egg 94 

Fish 76 

Beef 74 

Sunflower seed 70 

Casein 80 

Oats 65 

Rice 65 

Peanuts 55 

Soybeans 73 

Wheat 65 

Maize 59 

Lentils 45 

Fig. 1. Lentils and legumes: The given figure represents different sources of 
lentils and legumes. (A) Soy beans; (B) Green gram beans; (C) Red lentil; (D) 
Bengal gram; (E) Cow peas; (F) Chickpeas.  
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part of the world and especially in Asian countries. In mar-

ket rice is available in two forms: brown rice and white 

rice. Various storage proteins are present in rice like albu-

min, globulin, gluteins and prolamins. Brown rice is com-

paratively more nutritious than white rice as it contains 

higher content of cereals, proteins minerals and vitamins. 

Aleuron layer and germ gets removed from brown rice due 

to polishing and provide us with white rice which contains 

low proteins, vitamins, minerals and large amount of fibre 

as compared with brown rice. The amino acid composition 

of prolamins include alanine, glutamic acid, arginine, hy-

drophobic amino acids like glutamine, valine and leucine 

but low sulphur containing amino acids and also deficit in 

lysine. Both gluteins and globulins are rich in sulphur con-

taining amino acids with disulphide cross-linkage (22).  

 Another important cereal is wheat which is con-
sumed in the form of chapati, bread, noodles, pasta etc 

(23). Gluten is the main storage protein present in wheat 

other proteins present are albumin, gliadins, globulin. Ly-

sine is present in lower content but other sulphur contain-

ing amino acids are leucine, valine and isoleucine. L- gluta-

mine is the readily available essential amino acid, which 

helps in immunity boost up and are considered important 

for athletes (24). 

 Pseudo cereals are gluten free and are recommend-

ed for patients with celiac disease and are used as food for 

infants. Pseudo cereals includes amaranth, buckwheat, 

quinoa. Pseudo cereals are rich in their protein content 

with high essential amino acids (25). Amaranth has the 

highest source of protein among all pseudo cereals i.e. 

approximately 13 to 16% whereas buckwheat contains 11 

to 19 % and quinoa 12 to 14 %. Amaranth is rich in essen-

tial amino acids like methionine, arginine, cysteine, lysine, 

tryptophan as compared with cereals (26). Quinoa contain 

high amount of methionine, cysteine and lysine and are 

deficit in aromatic amino acids like tyrosine and phenylal-

anine. Buckwheat are nutritionally superior than cereals. It 

contains cereals like glutamic acid, arginine, lysine and 

aspartic acid but are limiting in amino acids like threonine, 

methionine, cysteine, phenylalanine and tyrosine (27). 

Buckwheat is unsuitable as staple food due to its low nutri-

tional value but it can be have in combination with other 

sources to compensate the amino acids content (25). 

 

Seeds and nuts as protein source   

Peanuts    

Peanuts are considered as highest source of plant based 

proteins. They also contain other nutrients like carbohy-

drates, fats, vitamins and minerals. Carbohydrates with 

high dietary fiber and monounsaturated and polyunsatu-

rated fatty acids like omega fatty acids are present. 

Though peanuts contain all the major essential amino ac-

ids the other amino acids can get supplemented by includ-

ing other plant based diets (28). 

Flax seeds     

Flax seeds are rich in proteins and oil content which con-

sists approximately 73% of PUFA and 9% of saturated fatty 

acids. Flax seed protein includes amino acids like aspar-

tate, glutamic acid, glutamine, asparagine whereas lysine, 

threonine and tyrosine are limiting amino acids of flax 

seeds (29). 

Chia seeds   

Chia seeds include approximately 25 to 41% carbs, 14 to 

25% of protein, and 25 to 40% of fat. Chia seeds includes 

globulin as higher protein fraction and also contain aro-

matic and sulfur containing amino acids. Amino acids 

composition of chia protein includes aspartic acid, glutam-

ic acid, threonine, histidine, leucine, isoleucine, lysine, 

valine, methionine, tryptophan, cysteine and phenylala-

nine. Amino acids present in chia seeds plays an important 

role in metabolic pathways i.e. plays an important role in 

hormonal regulation, immunity boost up, sulfur containing 

amino acids helps in maintaining structure of proteins, 

protection from cardiovascular disease (30). 

Canola seeds   

Canola seed occupies second rank in oil extraction after 

soybean. They are also rich in protein and provide a bene-

ficial food source due to high levels of essential amino ac-

ids and sulfur based amino acids. All the essential amino 

acids are present but due to various processing method 

during oil extraction and increased temperature lysine 

contents gets reduced.  

 Various other seed and nuts rich in proteins include 
sunflower seeds, pumpkin seeds, cashews, almonds etc. 

Fig. 3. represents some of the seeds and nuts. Researchers 

are still looking for various plant-based protein sources 

Fig. 2 Cereals and Pseudocereals: The given figure represents different cere-

als and Pseudocereals (A) Rice; (B) Wheat; (C) Amaranth; (D) Buckwheat; (E) 

Maize. 

Fig. 3. Seeds and Nuts: The following are the seeds and nuts as source of 
plant based proteins (A) Peanuts; (B) Flax seeds; (C) Chia seeds; (D) Sunflower 
seeds; (E) Pumpkin seeds; (F) Almonds.  
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and their composition to meet the demand of growing 

world population. Processing methods performed to ob-

tain plant based products also affects the quality of pro-

tein. Therefore, though plant protein contains majority of 

amino acids they are still deficient in one or more amino 

acid so it is recommended to include multiple plant based 

diets (31). 

Protein  alternatives as  supplements   

Animal based food products are considered to be the con-

ventional source of proteins. Meat makes up a considera-

ble portion of diet over the globe. However various health 

concerns have led to replacement of these animal based 

proteins with plant based  proteins. Table 3. Given below 

mentions various plant protein  based alternative along 

with the advantage and disadvantage.  

Tremendous research has been carried out in order to ob-

tain plant based products which is palatable nutritious 

and most importantly has texture  identical to meat.  Con-

sumers demand products that are sustainable, palatable, 

safe, nutritious, available and affordable. 

Isolation and purification of plant  based proteins     

In order to understand the functionality of protein it is im-

portant to know the amino acid sequence and structure of 

particular protein. Methods like nuclear magnetic reso-

nance, X-ray crystallography and spectroscopy are widely 

used for analysis of 3D structure of proteins. Apart from 

knowing the structure of protein it is also important to 

know the amino acid sequence. As mass spectroscopy re-

lies on the separation of molecules on the basis of mass to 

charge ratio, it is considered as an ideal method for, pep-

tide and protein sequencing, conformation analysis of pro-

tein and dynamics (36). Apart from amino acid sequencing 

is selected afterward taking into account. After under-

standing the characteristic properties such as structure 

and amino acid sequence isolation and purification from 

desired source can be performed. 

 Depending upon the physicochemical properties 

proteins could be isolated, quantitated and purified by 

various methods. Chemical, physical, biological properties 

of sources and type of proteins are considered for suitable 

isolation methods (36). While using these techniques vari-

ous parameters like temperature, pH and type of solvent 

need to be carefully controlled (37). Proteins after isolation 

must be purified in order to separate them from non-

protein part. For better purification of protein various 

techniques are applied such as ultrafiltration, dialysis, mi-

cellar precipitation techniques and isoelectric precipita-

tion. The techniques mentioned are generally used for ex-

traction of protein however while extraction combination 

of protein and non-protein part is obtained. In order to 

purify the obtained protein various techniques are availa-

ble some of which are mentioned below (38). 

 Ultrasound assisted extraction is one of the meth-

ods use. This process has presented a considerable effect 

on the rate of different method in the food industry (39). 

The advantage of ultrasound assisted extraction has been 

reported earlier wherein they have shown that UAE in 

combination with micelles is effective in increasing the 

yield of wheat germ protein. Along with the increase in 

extraction, the overall time required was also reduced (40). 

In UAE milled soybean slurry used was subjected to ultra-

sound using laboratory probe for various time interval 0, 

0.5, 1, 5 and 15 min. From this it was found that 1 min 

treatment gave approximately 10% improved yield of pro-

teins. Further studies done by using Confocal laser scan-

ning microscopy revealed the effect of ultrasound which 

showed the presence of undisrupted intact cells. From this 

it was found that the improved extraction of soya proteins 

was due to improved solubility. Thus, ultrasound assisted 

extraction is considered to be a reliable method because it 

gave improved yield in short time interval with lower ener-

gy consumption (40). 

 Solvent extraction is mostly used in initial step for 

separation and extraction of proteins. Various solvents 

could be employed for this purpose. Alcohol extraction 

method used for extraction of zein from maize (41). On 

commercial scale zein is extracted from corn gluten meal 

in small amount. 70% ethanol is used for extraction of zein 

which was then diluted using 40% ethanol and subjected 

to centrifugation. About 70-80 % protein was extracted. It 

also allowed removal of other components prior to dilu-

tion of extract (42). 

 Peanuts are found to have a wide industrial applica-

tion as they have a superior content of oil and protein. But 

separation and isolation of oil and protein could be a tedi-

ous process. In order to separate the protein from the pea-

nut seed enzyme assisted protein extraction technique 

was can be used. Through the use of various proteases this 

Product Plant based alternative Advantages Disadvantages Reference 

Cheese 
Protein from peanut, soy, 
vegetable fat 

Good potential to lower the lipid profile 

Low cost of production 

Amount of nutritional content may be 
low 

(32) 

Egg 
Proteins from flax seed, pea 
and sunflower seed 

Functional properties (emulsification, 
foaming) similar to egg 

Low fat content 

Contains anti nutritional substance (33) 

Milk Soy, almonds, coconut 
Efficient for digestive disorder (lactose 
intolerance), Ideal as vegan source of 
milk 

Less palatable if not flavoured (34) 

Microalgae 
Chlorella sp. 

Spirulina sp. 

Requires less land 

High protein content 

Microalgae produced through genetic 
modification can have regulatory 
issues. 

(35) 

Table 3. List of plant based protein alternatives  
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method has proved to give a considerable increase in yield 

of protein (36). Apart from enzyme assisted method vari-

ous studies show the use  of electro activation method 

wherein proteins from canola were isolated. Higher pro-

tein extractability with improved quality of protein was 

found through this technique. It can be observed that use 

of these advance techniques is supposed to be very effi-

cient for isolation of proteins from plant sources. 

Composition of plant  proteins        

Proteins are classified into various system due to their di-

verseness. Some are classified based upon biological and 

chemical properties and some on the basis of technologi-

cal applications. Osbrone classification system is the old-

est classification system based on proteins solubility in 

various solutions. Osbrone on the basis of solubility classi-

fied plant protein into four major fractions; albumin, prola-

mins, globulin, glutelins mentioned in Table 4. (43). Albu-

mins are soluble in water and diluted salt solutions where-

as globulins are soluble in salt solutions but insoluble in 

water. Prolamins are soluble in water alcohol mixture but 

insoluble if only water or alcohol is present and glutelins 

are insoluble in salt, alcohol or neutral water solutions but 

soluble in dilute acids or alkali solutions. 

Albumins    

According to one report (44), albumins are storage pro-

teins majorly present in legumes, oilseeds, and pulses ra-

ther than cereals. On ultra-centrifugation of various plant 

sources 3 fractions of albumin were isolated; 2S and 11S 

mainly present in all types of plant sources and 7S expect 

few sources present in all. Out of 3 fractions 2S is the major 

storage albumin protein in many sources.  This globular 

small 2S albumin proteins are high in sulphur containing 

amino acids in various plant sources like legumes, lupines 

and peas though they occupy only 10 to 30% of total pro-

teins. 

Globulins   

The major globulin content is present in legumes. They are 

present in both dicot, monocot and are also present in 

gymnosperms. As compared with albumin, globulins are 

deficient in sulphur based amino acids. The globulin frac-

tions obtained after ultra-centrifugation is 7S and 11S. 

Some globulin proteins in various plant sources includes   

β-conglycinin (7S) and glycinin (11S) in soybean,                    

β-conglutin (7S) and α- conglutin (11S) in lupins, leguminin 

(11S), convicilin (7S) and vicilin (7S) in peas, helianthnin 

(11S) in sunflower seeds, cucurbitin (11S) in Cucurbita spp. 

etc. (37). 

Prolamins   

Cereals are rich in prolamins except oats and rice (44). Pro-

lamins were the first proteins studied scientifically and 

they were named gliadin but Osbrone proposed a new 

name i.e., prolamins as they yield high levels of proline and 

amides on hydrolysis. It also yields small amounts of argi-

nine and histidine but lysine content is very little or totally 

absent. According to Osbrone there are four principle pro-

lamins hordeins in barley, gliadins in wheat and rye, karfi-

rins in sorghum and zein in maize. Prolamins present in 

oats are avenins. 

 Prolamins are grouped into four cereals categories. 

Triticeae which includes wheat, barley and rye and are 

further divided into three categories sulphur rich prola-

mins (S-rich) mainly includes amino acids proline, gluta-

mine and sulphur containing amino acid cysteine with in-

ter and intrachain disulphide bonds, High molecular 

weight prolamins (HMW) are rich in glycine and glutamine 

and sequence similar to S-rich prolamins and Sulphur poor 

amino acids. Prolamins in oats include avenins which oc-

cupies 10% of the seed protein; Prolamins in rice are divid-

ed into four class out of which class 1 to 3 are major prola-

mins and class 4 is minor prolamins but rich in sulphur 

amino acids methionine and cysteine (44). Prolamins in 

maize are zein which includes various fractions α, β, γ and 

δ. Sorghum includes karfirins are with disulfide bond with 

high cysteine residues which are further divided into sub-

classes α, β, γ and δ. 

Glutelins   

Glutens are mixture of two proteins i.e., prolamins and 

glutelins present in various grass varieties. Wheat contains 

gluten which are further categorized into two groups pro-

lamins are called gliadin and glutelins are called glutenin. 

Gliadin are monomeric proteins and glutenins are poly-

meric proteins. Glutenins are with intrachain disulfide 

bonds present between two subunits i.e., HMW and LMW 

(i.e., high molecular weight and low molecular weight sub-

units) (44).  

Application of plant based proteins       

Plant based protein could be beneficial means as a protein 
source due to their composition, availability and other 

techniques available for isolating them. The availability of 

Components 2S Albumins 7-8S Globulins 11-12S Globulins Prolamins Glutelins 

Major components 

Legumes 

Cruciferae 

Compositae 

Castor beans 

Cotton seed 

Brazil nut 

Legumes 

Cotton seed 

Palms 

cocoa 

Legumes 

Compositae 

Cucurbitaceae 

Oats and rice 

Cruciferae 

Cannabis 

Brazil nut 

cereals wheat 

Minor components   Cereals French bean Oats and rice   

Table 4. Composition of plant proteins: major and minor fractions of plant proteins present in various sources  
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plants as source of proteins has now led to their use in 

various field. The application of plant-based protein is de-

picted in Fig. 4. Given below. 

Application of plant based protein in biomedical indus-

try   

Emergence of plant-based proteins has led to their com-

mercialization and its production at industrial scale. The 

emergence of various molecular biology techniques has 

proved very useful in production of recombination pro-

teins using plants. Monoclonal antibodies is one such 

products.  As per one study, it has shown that the use of 

monoclonal antibodies produced from plants which has 

their use as immunotherapeutic agent for cancer (45). The 

production of monoclonal antibodies for various viral dis-

eases such as rabies is possible using plant systems.  Apart 

from monoclonal antibodies various other pharmaceutical 

products such as enzymes, hormones, vaccines etc. could 

be produced and considered to be of prime importance 

(46). 

 Neem leaf glycoprotein (NLGP) is an active ingredi-

ent present in neem leaf extract. NLGP enhance immune 

system in tumor bearing host by increasing amount of vari-

ous immune cells like T helper cells, cytotoxic T cell, mac-

rophage, monocyte, dendritic cell etc. (47). In cancer cells 

there are various suppressor like Tregs, myeloid derived 

suppressor cells (MDSCs) and tumor associated macro-

phages (TAMs) impairs the immune functions. Function of 

such suppressor cells is amplified in cancer cells (48). 

NLGP upregulates the immune system by downregulating 

the suppressor cells.  

 HIF1α regulates vascular endothelial growth factor 

(VEGF). VEGF is important for angiogenesis in cancer as it 

fulfills the nutrient and oxygen requirement for the cancer 

development and growth. NLGP reduces VEGF secretion by 

preventing the binding of HIF1α to VEGF. NLGP shows anti-

metastaic role by inhibiting VEGF by reducing angiogenesis 

(49).  

Plant based protein as edible coatings  

Plant based proteins are also used as edible films. Environ-

mental concerns have led to replacement of coating mate-

rial like plastic with edible plant protein based film. Plant 

protein based films provided an option of using a renewa-

ble resource. Various cereals, pulses could be used for pro-

duction of edible films example soya, wheat etc. Gluten 

protein present in wheat is found to have high elastic 

properties which is used as a film or coating (50).  Apart 

from gluten various other protein sources like zein, rice 

bran protein etc can also be used. Zein has proved to show 

excellent result as edible film due to its hydrophobic na-

ture and higher amount of disulfate and hydrogen linkage. 

Application of plant based protein as dairy substitute  

Increased population and demand of food has led to con-

sumption of plants as protein source which has various 

health effects (51). Plant based proteins could be used as 

an alternate source in disease and disorders Lactose intol-

erance is one of the increasing disorders which involves 

inability of an individual to digest milk due to lack of en-

zymes lactase (52) . Plant sources are thus used to obtain 

analogues of milk known as plant based non-dairy milk. 

Also, the milk obtained from plant source could be sub-

jected to fortification with vitamins, minerals etc. Apart 

from lactose intolerance various diseases like chronic kid-

ney disease could be cured by addition of plant-based pro-

teins in diet (53). Including plant protein in various diet is 

nutritionally adequate and have pleiotropic effects which 

may be useful for chronic kidney disease patient (54). 

Plant based protein as meat analogue    

Plant-based meat alternatives (PBMA) have been used as a 

substitute to conventional animal based meat product. 

These meat analogues are derived through processing of 

different legumes, vegetable and fruits, examples of differ-

ent plant based meat analogues are mentioned in the Fig. 

4. (55). Vegetarianism and Veganism are the phenomenon 

which though sound similar but has a minor difference. 

Vegetarianisms is exclusion of animal meat (56). Whereas 

Veganism is referred to as complete exclusion of animal 

meat as well animal based products like milk. With the 

exclusion of animal and other non veg source of protein 

plant based protein is considered to be the most appropri-

ate source of protein. A vegan diet is considered to have 

various health related benefits which is one of the reasons 

in global increase in trend of vegan diets. 

Other industrial application of plant based proteins   

The advances in food technology and search for  renewa-

ble source of food material have led to the development of 

alteranative sources. Bioactive peptides  are organic sub-

stances formed by amino acids joined by covalent bonds 

also known as amide or peptide bond. Studies perfomed 

by Samaei et al., depict the use of faba bean Faba bean 

based bioactive peptides in obtaining fortified fruit juice 

and other functional food. Apart from BAP plant based 

protein also as has good potential as stabilizers (57). Pea-

nut protein Pea protein concentrate and soy protein iso-

late have shown  resistance to lipid oxidation and reduced  

droplet flocculation.  

 

Conclusion   

Out of the four macromolecules protein is one of the im-

portant macromolecules which is building block of human 

Fig. 4. Application of plant based proteins: Plant based protein could be 
beneficial means as a protein source  
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body. The availability of protein is distributed in various 

sources out of which plant-based protein is one such 

source which has increase in demand. The review gives  

information about various sources of plant-based proteins 

with its composition. From the information mentioned 

about the composition of plant-based proteins it is clear 

that to get all the essential amino acids one protein source 

needs to be complimented with other. This is because one 

of the drawback of plant based protein over animal based 

protein source. The techniques used for purification dis-

cussed above are most widely used for extraction, howev-

er in order to improve the functionality of extracted pro-

tein advanced techniques are to be considered to be iso-

lated. Some advance isolation techniques like ultrasound 

assisted extraction, enzyme assisted method and electro 

activation method provides efficient isolation of desired 

proteins however, these advanced techniques could be 

expensive. Thus, advance techniques which are more cost 

effective must be employed. The application of plant-

based proteins in various aspects state the abundance 

availability of plant-based proteins. The usage of plant-

based protein in various form should thus be considered 

as a replacement for animal and other sources which 

would help in overcoming the increase in demand of the 

protein in nutritional and other aspects. Thus, more re-

search on plant based proteins need to be conducted.   
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