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Abstract. Chickpea seeds are a source of dietary protein ingredients with biologically
active properties and functional properties. The structure of many foods is largely
determined by the presence of proteins. Protein hydrolysis increases the solubility of
proteins and changes their functional properties. There are various methods for
breaking down proteins and converting them into biologically active peptides. Animal
enzymes (pepsin and trypsin) and proteolytic lactic acid microorganisms were used in
this study. Electrophoresis in polyacrylamide gel with sodium dodecyl sulfate (SDS-
PAGE) was used to study the protein fractions of chickpeas. The results showed that
hydrolysis of chickpea proteins by pepsin and trypsin enzymes, as well as fermentation
by bacteria Latilactobacillus sakei SD-8 and Levilactobacillus brevis VY-1
significantly affect the protein profile of peas. Enzymatic hydrolysis and fermentation
of chickpea proteins make it possible to create new, delicious and healthy foods in
response to the current sociological and environmental problems faced by people
around the world.

Key words: chickpeas, lactic acid microorganisms, enzymatic hydrolysis of protein,
bioactive peptides.

Introduction. In the legume family, the chickpea (Cicer arietinum L.) is an
annual plant that produces 16% of all legumes produced worldwide. [FAO (2020),
statistics data sets FAOSTAT]. Chickpeas are typically thought to be a better source of
protein and carbs than other beans, with 15-25 % of their mass coming from protein
and contains 18 kinds of amino acids, 8 of which are essential [5]. Products made from
processing chickpeas are frequently utilized in the meat, dairy, confectionery, bakery
and other food industry sectors to determine the final product's texture and consistency.
It should be mentioned that the biological value and functional qualities of chickpea
seeds' proteins decide whether or not employing them and their processed products in
the food sector makes sense. [1] Chickpea proteins produce bioactive peptides that
have potential applications in the food industry. These are amino acid polymers that
are created when proteins hydrolyze and interact with biological components to
promote positive health effects. [8] Bioactive peptides are traditionally produced by
enzymatic hydrolysis, fermentation, or digestion in the gastrointestinal tract [3, 7]. The
purpose of this research is to hydrolyze chickpea proteins for use in the production of
various food and pharmaceutical additives. To achieve these goals, chickpea isolate
and extract were prepared and proteins were hydrolyzed using animal enzymes pepsin
and trypsin and lactic acid microorganisms, and using sodium dodecyl sulfate-
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polyacrylamide gel electrophoresis (SDS-PAGE), fraction proteins were investigated.

Materials and Methods. Chickpeas, kabuli variety, were purchased from the
local market, and enzymes of animal origin, pepsin and trypsin, were obtained from
HIMEDIA (India). Lactic acid bacteria Latilactobacillus sakei SD-8 and
Levilactobacillus brevis VY-1 were obtained from the collection of the
ROSBIOTECH.

Preparation of chickpeas for hydrolysis of proteins. To ferment chickpeas
using microorganisms, chickpea milk was first prepared and after adding bacteria,
incubation was done at 37 °C for 72 hours [9]. For enzymatic hydrolysis (pepsin and
trypsin), chickpea protein isolates and extraction were prepared based on the method
of Boye et al. [2] and Kaur and Singh [4] with modifications.

The peptide profile of chickpea samples was analyzed by one-dimensional
polyacrylamide gel electrophoresis (12,5% SDS-PAGE) in a VE-20 chamber (Helicon,
Russia). Electrophoregrams were stained using Coomassie R-250 (Fisher Bioreagents,
England).

Discussion and conclusion. The electrophoresis pattern of chickpea protein
profile indicated that, as a result of complex proteolysis of chickpea proteins, a large
number of protein fragments with molecular weight less than 20 kDa were formed in
the test samples, among which biologically active peptides were probably found.
Research showed that microbial fermentation and trypsin and pepsin enzymes played
a very effective role in hydrolysis. In the process of breaking down proteins,
biochemical changes occur and proteins are hydrolyzed by proteases and as a result
compounds with short chains and low molecular weight are produced. Therefore,
nutritional quality, physicochemical properties, digestibility and bioactivity of
substrates are improved (Figure 1).

10

Figure 1 — A. SDS-PAGE diagram of the protein profile of chickpea (Cicer
arietinium L.) fermented with starter cultures. Legend: St., kDa — standard Page
Ruler marker; K — control, 1 — Latilactobacillus sakei SD-8; 2 — Levilactobacillus
brevis VY-1. Coomassie G250 staining. B. SDS-PAGE diagram of enzymatic
hydrolysates. L — Ladder (marker: 12% Tris-Glycine SDS-PAGE, 10-200 kDa,
Servicebio (China)), K — control, 1 — pepsin, 2 — trypsin
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According to the results obtained and the report of research results, enzymatic
hydrolysis and fermentation with lactic acid microorganisms, most of the large
chickpea proteins were broken down into small proteins or peptides, and chickpea
protein hydrolysis can be used as functional materials in the development of new food
products [6].

Chickpea protein hydrolysis can be used as functional materials in the
development of new food products from chickpeas. And also their based compounds
are a promising area in food technology to meet the needs of present and future
consumers.
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AnHoranusi: CeMeHa HyTa SABJISIOTCS HUCTOYHMKOM  THUIIEBBIX  OEIKOBBIX
UHTPEJIMEHTOB C OWOJIOTMYECKH AKTHUBHBIMH CBOWCTBAMH U (DYHKIIMOHAJIBLHBIMU
cBoiictBamMu. CTpyKTypa MHOTHX THUIIEBBIX MPOJYKTOB BO MHOTOM OIPEICISIIOTCS
HamnuueM OenkoB. [waponus O€IKOB YBETWYHBACT PACTBOPUMOCTH OCIKOB U
U3MCHSAET WX (QYHKIMOHAIbHBIE CBOMCTBA. CyIIECTBYIOT pPa3jUYHBIC METOIbI
pacieryieHusi OeJIKOB M MPEBpaIlleHus] UX B OMOJOTHMYECKH aKTUBHBIC MENTHAbL. B
JAHHOM HCCJIEA0OBAHUH UCIIOJIb30BATUCH (PEPMEHTHI )KUBOTHBIX (MIETICUH U TPUIICHH) U
MPOTEOTUTHYECKHE  MOJIOYHOKHCIBIE MHKPOOpraHu3Mmbl. [l wmccrmenoBaHus
0eNKOBBIX (hpaKIMii HyTa UCIIOJIH30BAIH AIIEKTPO(DOpPE3 B MOTHAKPUIAMHUIHOM TeJie C
noneuuncynbdarom Hatpusi (SDS-PAGE). [TonyuenHbie pe3yabTaThl MOKa3ai, YTo
rUAposn3 OEKOB HyTa (hepMEHTaMU METICUHOM U TPUIICMHOM, a Takke (pepMeHTaius
oakrepusimu  Latilactobacillus sakei SD-8 wu Levilactobacillus brevis VY-1
CYIIIECTBEHHO BIMAIOT Ha O0ETKOBbIN poduiib ropoxa. @epMeHTATUBHBIN THAPOIIN3 U
(dbepMmenTarus OEIKOB HyTa MO3BOJISIOT CO3/1aBaTh HOBBIE, BKYCHBIC U TIOJIE3HBIC JJIS
3I0POBbSl MPOAYKTHl THTAHWSA B OTBET HA HBIHEIIHUE COIMOJIOTHUECKHE W
HKOJIOTHYECKHE TIPOOIEMBI, C KOTOPBIMU CTAJIKMBAIOTCS JIFOAA BO BCEM MHpE.

KiroueBble cjoBa: HYT, MOJIOYHOKHUCIBIE MHUKPOOPTaHU3MBbI, (epMEHTATHUBHBIN
ruaposn3 Oenka, OMOaKTUBHbBIC IENTUIBI.
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