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ABSTRACT 
 

The article aims to develop the technology of the production of herbal protein isolates with 41% protein 

concentration by enzymatic hydrolysis. The technology includes preparing a hydro module from shredded lupine 

seeds and water in proportion 1:10, hydrolysis of starch with alpha-amylase and glucoamylase, centrifugation, 

autoclaving of the obtained centrifugate at the temperature of 120-130º С and the pressure of 6х105 Pa for 5-6 

hours, cooling it to the temperature of 36º С and hydrolyzing it with trypsin solution in phosphate buffer solution 

at pH 7.5 for 50-60 minutes, centrifugation, heating and drying at the temperature of 95-100 ºС to get the dry 
residue concentration of 45% in the protein preparation. Before adding trypsin, it is intensified by blue spectrum 

light with the luminous flux of 35 µW/cm2. Based on the research, there are regulated quality indicators of protein 

preparation, storage requirements, and retention periods: retention period of 9 months at the temperature of 0-4 

°С with relative humidity not more than 75%. 
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INTRODUCTION 

Nowadays in food engineering, there are various methods of obtaining protein isolates with the use of hydrolysis. 

For example, the impact of chemical factors – lye and acid. The physical impact such as pressure and temperature 

are also used. The method of enzymatic splitting has also gained currency. Acid hydrolysis is generally conducted 

at high temperatures up to 120 ºС with the use of hydrochloric acid for 10-24 hours. The disadvantage of acid 

hydrolysis is the partial or complete destruction of some amino acids: serine, threonine, tryptophan, proline, and 

others [1]. 

Uneven disintegration of amino acids in acid hydrolysis is connected with the different disintegration speed of 

peptide bonds. Serine, threonine, and methionine have the highest disintegration speed, while valine, leucine, and 

alanine have the lowest. Due to this, it is recommended to conduct fractional hydrolysis after defined periods (24, 

48, and 72 hours). During protein hydrolysis, the effect of acids may be combined with physical factors (pressure). 

It permits obtaining preparations with various levels of breakdown [2]. 

http://www.ijpras.com/


Kudryashov Leonid et al.                                            Int.J. Pharm. Res. Allied Sci., 2020, 9(3):10-15 

11 

Another disadvantage of acid hydrolysis of proteins is that low-molecular-weight peptides receive end structure 

changes. These peptides may not be identified by body cells. Apart from that, the downside of acid hydrolysis is 

an aggressive environment and quick depreciation of equipment [3]. 

To get protein hydrolysate from squid gonad, they usually hydrolyze it with the hydrochloric acid in a quantity of 

6-9% of the raw material mass at the temperature from 102 to 105 ºС for 14-18 hours. Afterward, the acid is 

neutralized with a solution of sodium hydroxide, dried to get the dry residue concentration of 30% and filtrated 

[4]. 

Gmyrya designed the method of protein preparation production with the use of processing waste of farm animals 

and fish. The technology includes acid hydrolysis with the duration of 6-7 hours and neutralizing the acid with 

lye in electrolyzer [5]. 

Acid hydrolysis of protein excludes the possibility of microbial pollution of protein hydrolysate because of acid’s 
bactericide effect. That is why these hydrolysates can be used in medical practice. 

Protein preparations can be obtained by lye hydrolysis. The hydrolysates are colorless because there are no 

melanoidins formed in the process. Protein hydrolysis is generally conducted for collagen [6] and keratinous [7] 

materials. 

It should be noted, that the most perspective way of producing protein hydrolysates is the enzymatic method. 

Hydrolysis of herbal and animal proteins is processed with proteolytic enzymes at the temperature of 35-50 ºС 
and defined pH. The advantage of enzymatic hydrolysis is the high preservation of amino acids [8]. 

Enzymes are usually classified by their specificity and the kind of active center, which consists of the catalytic, 

binding, and regulatory site [9]. This technology uses enzymes produced by the human gastric mucosa, intestinal 

mucosa, and animal pancreas, in particular, trypsin, chymotrypsin, chymosin, elastase, and collagenase [10].  

There is a lot of raw material for a protein supplement [11-13]. Chan and coauthors use rice for substitution of 

egg protein [14]. Among other herbal enzymes papain, bromelain, ficin, and asclepain are often used for protein 

hydrolysis. The advantage of herbal enzymes is in their low specificity and high activity even at 0 ºС [15]. There 

are proteolytic enzymes of hydrobionts, which have the most activity at pH 5-8 and the temperature of 37 ºС [16], 

fungal, actinomycin, bacterial, and bacilli enzymes. Protease obtained from microorganisms in many cases can 

also split collagen, elastin, and keratin [17]. Protein hydrolysis can be conducted not only with pure enzymes but 

also with pancreas mince, cattle abomasum, dry enzymatic preparations based on them [18, 19], and enzymes 

synthesized by microorganisms, for example, neutral protease is derived from A. oryzae, В. amyloliquefaciens, 
Rhizopussp, lye protease -from В. licheniformis, В. Thennoproteolyticus, renin – from Endothia parasitica, Mucor 

miehei, Mucor pussilu. 

To prepare fermented protein hydrolysate from casein [20], there is a method: 1 kg of casein is sedimented with 

sulfuric acid and diluted with water at 1:10 proportion, pH is brought to 8.0 with lye and heated to 37 ºС, and 
subsequently, there are 100 ml of 1% solution of proteolytic enzyme added. Afterward, the product is hydrolyzed 

for 6 hours, and the enzyme is inactivated.  

A protein hydrolyzate is obtained from plant materials (flaxseed flakes) according to the technology: 20 kg of 

flaxseed flakes is added to an aqueous yeast hydrolyzate (4 kg of yeast per 1 m3), stirred and left for 6 hours, then 

enzymes are added and fermented for 30 minutes at a temperature of 40 °С, afterward, the enzymes are inactivated 
by temperature [21]. 

In industrial production, hydrolysates with a level of hydrolysis of 55-65% (relative content of amine nitrogen of 

the total) and a degree of proteolysis of 90-94% (relative content of residual nitrogen of the total) are considered 

deep enough. 

Due to this, the research aims to develop the technology of the production of herbal protein isolates obtained by 

enzymatic hydrolysis. 

 

MATERIALS AND METHODS  

Research objects: lupine seeds (narrow-leaved variety 53, rainbow variety), enzymes. 

Studies of the quality of the protein preparation were conducted according to generally accepted methods. 

The protein preparation was obtained from lupine seeds. The rationale for using lupine seeds as a raw material for 

obtaining a protein preparation is a high protein content (30-50%), the lupine protein of all plant proteins is most 

balanced in terms of the amino acid index. It contains glutamic acid up to 26%, aspartic acid up to 13%, arginine 

up to 13%, leucine up to 10% [22, 23]. Villa and coauthors add that the thermal treatment of lupin seeds can 

decrease allergic components [24]. 
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At the same time, the quality of legume protein, including lupine, is determined not only by its amino acid 

composition but also by the number of trypsin inhibitors. Lupine seeds are defined by a low content of proteolytic 

enzyme inhibitors – 2.5 g/kg, when compared with soy, in which the content reaches 29 g/kg. 

The results were processed by the method of variation statistics using the Microsoft Excel XP, Statistica 8.0, 

confidence level was 0.95, and 0.999. The research results are analyzed with the method of analysis of variance 

with the use of the Student coefficient. 

 

RESULTS AND DISCUSSION 

 

The present research includes the developed technology of the protein supplement. It consists of the next steps. 

Lupine seeds (narrow-leaved variety 53, rainbow variety) are crushed in a laboratory mill and filled with distilled 

water in a proportion of 1:10. Hydrolysis of starch is carried out by introducing the enzyme alpha-amylase 

(amylosubtilin) and glucoamylase (glucavamarine) at a temperature of 37 ℃. After 3 hours, the solution is 

centrifuged. The resulting centrifuge is placed in an autoclave and heated to a temperature of 120-130 ° C at a 

pressure of 6x105 Pa for 5-6 hours. These technological conditions allow destroying trypsin inhibitors. The 

resulting mass is cooled to a temperature of 36 ° C, pour 0.5% trypsin solution on a phosphate buffer solution 

with a pH of 7.5, incubated for 50-60 minutes, then centrifuged and the enzyme is inactivated for 3-4 hours at a 

temperature of 95-100 ºC to get the dry residue in protein concentrate of 45%. 

Before the introduction of trypsin into the solution, it was activated with blue spectrum light with a luminous flux 

of 35 μW/cm2 using an Avers-san bio lamp (manufactured by NPK Avers, Moscow) for 50-60 minutes. The 

enzyme activity was determined by the breakdown of gelatin. 

Dilutions of 1:2, 1:8, 1:16, 1:32, 1:64, 1:128, 1:256 of a 0.5% trypsin solution in phosphate buffer solution (pH 

7.5) were used to estimate trypsin activity. Trypsin activity was expressed in units of dilution at which the 

breakdown of gelatin begins. It was found that the enzyme-treated with light is active at a dilution of 1:128 

(pictures 1,2). 

 
Picture 1: Trypsin solution (0.5%) in phosphate buffered solution (pH 7.5) 
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Picture 2: Determination of trypsin activity by the breakdown of gelatin (dilution 1:128) 

 

In the result of the analysis, it was found that the enzyme was 128 units. At the same time, the activity of untreated 

trypsin was 16 units. The research has shown that the amount of protein in the protein preparation was 41.6%, 

water – 56.2%. 

Table 1 presents the microbiological parameters of a protein preparation obtained from lupine seeds in vacuum 

packaging. 

Table 1: Microbiological parameters of a protein preparation obtained from lupine seeds 

Parameter 

The mass of the 

product (g) in 

which pathogenic 

microorganisms, 

including 

Salmonella, are 

not allowed 

Number of 

mesophilic 

aerobic and 

facultative 

anaerobic 

microorganisms, 

CFU/g (not more 

than) 

The mass of the 

product (g) in 

which bacterium 

of intestinal 

(coliforms) are 

not allowed 

 

The mass of the 

product (g) in 

which sulfite-

reducing 

clostridia are not 

allowed 

Yeast, CFU/g 

(not more 

than) 

Mold, CFU/g 

(not more 

than) 

Permissible level according to TR TS 021/2011 "On food safety" 

25 5х103 0,1 0,1 100 100 

0 days of storage 

Not distinguished 1х10 Not distinguished Not distinguished 
Not 

distinguished 

Not 

distinguished 

Not distinguished 1х10 Not distinguished Not distinguished 
Not 

distinguished 

Not 

distinguished 

After 30 days of storage 

Not distinguished 6х10 Not distinguished Not distinguished 
Not 

distinguished 

Not 

distinguished 

After 180 days of storage 

Not distinguished 3х102 Not distinguished Not distinguished 
Not 

distinguished 

Not 

distinguished 

After 360 days of storage 

Not distinguished 7х102 Not distinguished Not distinguished 
Not 

distinguished 

Not 

distinguished 

 

As a result of the present research of the microbiological parameters of the protein preparation, it was found that 

after 360 days of storage all the tested samples comply with the requirements of food safety. 

Based on the studies, regulated quality indicators, as well as the timing and storage conditions of the protein 

preparation from lupine seeds, were established (Table 2).  

Table 2 presents the regulated quality indicators of a protein preparation from lupine seeds. 
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Table 2: Regulated quality indicators of the protein preparation from lupine seeds 

Parameter Property 

Color Light yellow to light brown 

Taste Herbal 

Consistency Solid 

Protein (g/100g, not more than) 35 

 

Thus, as a result of the present research, it was established that the optimal shelf life is 9 months at a temperature 

of 0 to 4°C with a relative humidity of not more than 75%. 

CONCLUSION 

Therefore, based on the research, the technology of the protein isolate from lupine seeds by enzymatic hydrolysis 

was developed. Studies of organoleptic characteristics, protein, and moisture content were conducted. Regulated 

indicators, shelf life, and storage conditions were established: 9 months at a temperature of 0 to 4°C with a relative 

humidity of not more than 75%. The results can be implemented in the food industry. 
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