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PROMISING AREAS OF USE OFSOYBEAN PEPTIDE IN THE
PRODUCTION OF YOGURT

Qu Xiaoging, Y. Nazarenko, Li Bo

This study was conducted to analyze the possibility of adding soybean
peptide to the yogurt in order to improve the functionality of yogurt and the effect of
adding soybean peptide on the physico-chemical, organoleptic, microbialological
properties of the product during manufacture and during storage. Modern research
in this direction mainly concerns the functional properties of soybean peptides and
their physiological functions. Soy peptide can lower cholesterol, triglycerides, low
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density lipoproteins and has the function of lowering blood lipids, has
antihypertisive, antioxidant properties, properties and a number of other qualities
that are beneficial to human health. The data on the physicochemical and real
indicators of this substance allow its use in a wide range of technological
parameters. It is highly soluble in water, thermostable, has no isoelectric point.

The use of soy peptides in food is at the development stage and requires
further research. Based on current research, it has been concluded that adding soy
peptide to yogurt can give the product new features. Soy peptide can be used in
yogurt as an ingredient. The development of soy peptides in the food industry
requires further research.

Keywords: soybean peptide, yogurt, physiological function. physicochemical
properties.

ITEP CIIEKTIB HI HAITP IMU BUKOPUCTAHHSA COEBOTI'O
MNENTUIY Y BUPOEHUIITBI HOTYPTY

o Csaiox3uns, FO. Hazapenko, Jli bo

Li oocnioscenns nposoounu 3 Memow aHAN3Y BUAGLEHHA MONCIUBOCHI
000a8aHHA COE6020 nenmudy 6 Uoeypm On NOMNUEHHA QYHKYIOHATbHUX
enacmueocmeti Ho2ypmy ma U020 6nausy Ha QI3UKO-XIMIUHI, Ope AHOJIenmuyHi
NOKA3HUKU, MeXHON0e TYHi napamempu UPOOHUYMEA i XapaKxmepucmuky npooyKmy
nio uac 36epicanns. CyuacHi OOCHIONCEHHA 8 YbOMY HANPAMI 6 OCHOBHOMY
cmocyiomecsi  QYHKYIOHANbHUX — GlACMUBOCmell  coc6ux — nenmudie  ma  ix
Gizionociunux @ynxyit. Tax, yuenumu 006e0eHO, WO AKMUGHUL COEGULl NEnmuo
MOJice ZHUIICYBAMU PI6EeHb XONeCmepury, mpueiiyepudis, JTnonpomeinie Hu3vkoi
wWinbHoCMi ma Mae QYHKYI 3HUNCEHHs pisHs ninidig y kposi. Cboe 00Hi 8ce Oinvlue
yeazu 00U npudinaomys 0ion02 IMHUL aKMUEHOCMI Nenmudy coi, 0cooaugo 1ozo
@yuryii 3HudICeHns piens ninioie y kposi. Kpim mozco, yeii xomnonenm mae
AHMUOKCUOAHMHY akmugHicmb. Hucienni 00cniodcenHs NOKA3aU, Wo COESUL
nenmuo mae 6azamo QizionoeiMHUX 61ACmMUsocmell, KOPUCHUX OJil OpeaHizmy
moouHu. € makodic pe3yiemamu eKcnepuMenmis, wo Cnocylomucs emyive Y8aibHUx
enacmugocmeli CoegUX nenmuois, aue He UCMAaiac 00Cc8ioy GUKOPUCTNANHA COEBOR O
nenmuoy y 6upoOHUYmei MOA0YHUX Npooykmie. Dizuxo-ximiuni enacmuocmi i
MEeXHON02 [YHI XapaKmepucmuKku coe6020 Nenmuody NOKA3yionbv, Wo 6iH MA€ 6UCOKY
PO3UUHHICMD Y 8001, MepMIUHY cMabiIbHICMb, He MAE 130e1eKMPUUHOT MOUKU 1 He
ocidac 6 xucaux ymosax. Omoice, 3acmocysants coceux nenmuoie y eupoOHUYMsi
Xap4oeux npooykmie nepebysac Ha emani po3eUmKY, npogoosAMucs OOCHIONCEHHS 3
PO3POOKU HAHOYACMUHOK HA OCHOBI CO€6020 Nenmuody, AKi MOXCYMb 3HUSUMU
OKUCHeHHsA Jinidie i nidguwumu pigenvb awmuoxcuoaumuux Gepmenmis. Ha
niocmaei  ananizy CY4acHux OOCHIOJNHCeHb 3POONEHO BUCHOBOK, WO 000ABAHHS
C0€6020 nenmuody 00 U02ypmy Modxce 0amu 015l BUPOOHUYINEA NPOOYKIM 13 HOBUML,
Kopuchumu 018 300po8’s  oOuHu, @yukyiamu. Ilenmuo coi mooce 6Gymu
BUKOPUCAHULL Y Hoeypmi 5K [HepedieHm, ane 1020 3ACMOCY8AHHS 6 XaAp4Oosill
NPOMUCTIOBOCMT  NOMPeOYE  BUBYEHHA  XApY080i yiHHOCMI,  (DI3UKO-XIMIUHUX,

56



Op2aHOAEeNMUYHUX Ma Peono2iYHUX NOKA3HUKIG, d MAaKodJdC MeXHON02 TYHUX
napamempie upooOHUYMea.

Knrouosi cnoea: coceuti nenmuo, vozypm, izionoeiuna @ynxyis, @izuxo-
XIMIYHI 6IACMUBO CL.

INEPCIIEKTUB HBIE HATIP ABJIEH U UCITIOJIb30B AHUA
COEBOTO IENTUJA B IPOM3BOJACTBE MOT'YPTA

o Csiox3uns, FO. Hazapenko, JIu bo

Jlannoe uccredoganue OblI0 NposedeHo Ol AHAIU3A  BO3MOJICHOCMU
0obasnenusi coe6020 nenmuoda 8 tocypm ¢ Yeuvlo YIydueHus QYHKYUOHAIbHOCMU
tlo2ypma u 6IUAHUS CO€802 0 NeNMUOA Ha PUBUKO-XUMUYECKUe, Ope AHOIenmuYecKue,
MUKPOOUONI02 UYecKUe C8oUCmea npoOyKma 6 npoyecce u32OmoeleHus: U 60 8pems
xpanenus. CoepemenHbie UCCIEO08AHUST 6 DMOM HANPAGIEHUU 6 OCHOGHOM
Kacaiomes (pYHKYUOHATBHBIX CBOUCE COEBbIX Nenmuoos U ux (Pu3uoioeudeckux
@yukyuii.  Coegvlli  nenmud — Modcem — CHUINCAMb  YPOBEHb  XOJeCcmepund,
mpu2 IUYepudos, IUNONPOMeuHo8 HU3KOU NIOMHOCIU U TURUO08 8 KPOU, 061adaem
AHMUS UNEPTNEH3UBHBIMY,  AHMUOKCUOAHMHUMU  C8OUCMBAMU U  PSAOOM  Op)2UX
nonesnvix Onsi 300p06bsi Henoeeka Kawecme. Jlanuvle 0 QUIUKO-XUMUMECKUX U
Pe0No2UNEeCKUX NOKA3AMENAX 9M0o20 Beujecmed No360JI0M UCNONIb308AMb €20 8
WUPOKOM OUANA30He MexXHON02udeckux napamempos. OH XOpouio pacmeopum 6
600e, mepMOoCmabuieH, He umMeem U3091eKmpuieckol MmoyuKu.

Tpumenenue coesbix nenmuoog 6 nuuje HAXOOUMCs HA IMane pa3eumus u
mpebyem  OanvHetwux ucciedosanui. Ha ocHosaHuu anaauza  MeEKYuUX
uccnedosanuil COenan 6vl600, 4mo 000aeleHue Coes020 Henmudd K uocypmy
Mooicem  0amb  npodykmy Hogvle Gyuxyuu. Coegvitl nenmud Mmodcem Ovimb
ucnow306an 6 tiozypme 8 kawecmee uHzpeouenma. OOHAKO NPUMEHeHUe COegblx
nenmuoo8 6 NUWeoll  NPOMBIWIEHHOCMU  Hyxcoaemcsas 6  OajbHelulem
nPOOBUIICEHUU.

Kniouegvie cnoea: coesviii nenmuo, tiocypm, @usuonceudeckas QyHKyus,
Quzuko-xumuyeckue ceoicmea.

Statement of the problem. Soybean peptide is a small molecular
peptide substance prepared by enzymatic or acid hydrolysis of soybean
protein [1]. It has many physiological activities such as anti-hypertension,
anti-cancer, anti-aging, anti-oxidation, anti-allergy, antibacterial, improve
immunity, prevention of cardiovascular and cerebrovascular diseases, etc.
These functions have been widely recognized and applied to regulate the
intestinal environment and prevent physiological health effects such as
diabetes [2].

Soybean peptide can be widely used in food, medicine, feed and
other industries as an active ingredient in dietary supplements, functional
foods and medicines. Although some products have been introduced to the
market for adding soybean bioactive peptide, there are not so many studies
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on adding soybean peptide to yogurt. Therefore, it is necessary to develop
its application in new fields such as nutrition addition and food
preservation.

Review of the latest research and publications. Angiotensin-
converting enzyme plays an important role in the process of renin
transduction, which can cause vasoconstriction and elevated blood pressure.
Vishwanath used lactobacillus to ferment the soybean protein and obtained
a vasopressin-transferase-l (ACE 1) inhibitory peptide, which showed
antihypertensive effects [3].

Lunasin is a peptide from soybean seeds which has been
demonstrated to have anticancer properties [4]. It selectively kills cells that
are cancerous or carcinogenic due to inactivation of tumor suppressor
genes, inhibits histone acetylation, and acts as an anticancer [5].

Soybean active peptide can lower cholesterol, triglyceride, low-
density lipoprotein, etc., and thus has a function of lowering blood lipids.
Nowadays, people pay more and more attention to the biological activity of
soybean peptide, especially its function of lowering blood lipid. Qi Binjie
tested the Wistar rats with soybean peptide. Compared with the control
group, the serum total cholesterol and triglyceride of the test group were
lower than that of the control group, indicated that the soybean active
peptide has the function of lowering blood lipid [6].

Wang, W. showed that soybean derived peptides has physiological
properties that related to the prevention of chronic diseases [7].

Jianhua. Ret al. studied the reductive anti-oxidative and hydroxy|
radicals scavenging activities of the soybean peptide [8]; Yuanyuan studied
purification and antioxidant activity of soybean peptide [9]; Amount of
results demonstrated that soybean peptides has higher anti-oxidative activity
and no pro-oxidating effect [10;11;12;13].

Soybean peptide has physiological functions to modulate cellular
immune systems, regulate neurotransmitters, and boost brain function [14].

Furthermore, studies have shown that soy peptides have an effect on
skin and calcium binding capacity. Tokudome and Inoue pointed that
soybean peptide has the ability to increase type I collagen which contribute
to enhance corneal moisture content and viscoelasticity , can enhanced the
skin tropocollagen level [15;16]. Liu He tested peptides with different
calcium binding abilities, and the results showed that the aggregation of
soybean peptides played an important role in calciumbinding [17].

These studies showed that soybean peptide have many physiological
activities that are beneficial to the human body. Since 1999, the US FDA
has allowed soybean protein products to label the functions of preventing
cardiovascular diseases. The peptides have many advantages such as
comprehensive nutrition, easy absorption, good water holding capacity and
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low allergenicity. Experts believe that the development and production of
soybean peptides is beneficial to the development. Functional foods for
human health are very suitable and have good market prospects.

The objective of the research. Study the use of soy peptide on the
quality and technological properties of sour-milk drinks, in particular
yoghurts.

Presentation of the research material. Numerous scientific
discoveries have found a variety of special physical and chemical
properties. Soybean peptide has good water solubility, water holding
capacity, foaming property, thermal stability, and can be completely
integrated with other food ingredients [18], and maintain their original
physical and nutritional properties [19; 20].

Soybean protein has low solubility, while soybean peptide has good
water solubility and can be completely dissolved without any impurities.
Water solubility often determines the extent to which nutrients are absorbed
and utilized.

The protein is denatured by heat, but the soybean peptide has thermal
stability. Therefore, soybean peptide can be processed to produce various
forms of food without causing structural changes. Proteins usually have an
isoelectric point. Generally, when the pH is around 4.5, the protein in the
solution will precipitate. Soy peptide has no isoelectric point, does not
precipitate under acidic conditions of pH 4.5, and can be completely
dissolved under any acid-base conditions of pH 2—10.

In vitro tests confirmed that more than 95% of the soybean peptide
was not digested by pepsin treatment; after trypsin treatment, about 90%
was not digested. This indicated that the soybean peptide is no longer
digested and most will be directly absorbed in the form of peptides.

Yogurt contains a lot of vigorous lactic acid bacteria. How to improve
the content and vitality of active probiotics in fermented milk has become a hot
research topic. When soybean peptide is used in the production of yoghurt, it
can improve production efficiency, stabilize quality, increase product flavor,
increase nutritional value, and significantly inhibit the growth and reproduction
of E. coli and other aerobic bacteria, especially for the production of yogurt or
probiotic milk beverage. Naoki Izawa et al. pointed that added soybean peptide
to milk can increase the hyaluronic acid (HA) yield from Streptococcus
thermophilus YIT 2084 [21].

Studies indicated that the addition of soybean peptide has a
significant promoting effect on the growth of lactic acid bacteria. The
proportional addition of soybean peptide can promote the growth and acid
production of lactic acid bacteria in milk to varying degrees.

There are many anti-nutritional substances in soybeans, such as
trypsin inhibitor, hemagglutinin, anti-vitamin substances, etc., which will
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cause harm to the human body. Soybean peptides do not contain anti-
nutritional ingredients [22]. Studies have reported that soybean peptide have
very low sensitization and are therefore safer to consume [23].

Soybean peptide contains 9 essential amino acids, rich in nutrients
[24;25], and the amino acid composition is almost completely the same as
that of soy protein. The essential amino acids are balanced and rich in
content; soybean peptide has small molecular weight, good water solubility;
easy to digest and absorb; therefore, soybean peptide can be added to
yogurt. The development of new yoghurt products can strengthen the
nutrition of dairy products and increase the added value of products, which
is the development trend of dairy products industry.

Based on the information obtained from the current studies, it can be
concluded that soybean peptide can be used as an additive in the production
of yoghurt without significant adverse effects on its physicochemical,
microbiological and sensory properties, and in addition, it can increase the
functionality of the product. The production of yogurt containing soybean
peptide can increase the utilization of peptide, and the product can be
regarded as a nutritious health food that may promote health.

Zhang Yuanhong et al. aimed to develop a new type of soy peptide-
based nanoparticle (SPN) for active cargo delivery, which can reduce lipid
peroxidation and elevate antioxidant enzymes levels [26]. The Soybean
peptide nanoparticles (SPN) were fabricated by ultrasound-induced self-
assembly. SPN-stabilized O/W emulsion was stable against coalescence
during storage. it could significantly improve physical stability and
oxidative stability of the emulsions, act as a novel emulsifier to prepare
stable O/W emulsions [27]. Xu Wang et al. treating the soybean peptide and
the dextran by physical and chemical methods, the surface activity of the
composite can be improved, and the composite has significantly improved
emulsification properties [28].

Conclusion. Studies provided scientific basis for the application of
soy peptide in the food industry. However, the interaction between soy
peptide and functional components such as dextran, curcumin and collagen
peptide requires further research. The application of soy peptides in the food
industry needs to be further promoted.

In recent years, the dairy industry is highly competitive and product
homogeneity is serious. How to effectively achieve market breakthrough is
a major concern for every dairy company. Soybean peptide is a small
mo lecular substance that has been transformed into soybean protein. These
small molecu lar substances have certain physiological activities. When they
enter the body, they exert their special effects, which can quickly restore
fatigue, strengthen muscle strength, and promote lipid metabolism. The
function, combined with dairy products, not only can provide consumers
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with rich nutrition, but also can play a certain health effect. Give the
product a new function, there will attract the consumer’s attention, the
differentiation is obvious, the product grade is improved, and the new
selling point will naturally increase the competitiveness of the product.

The study of the characteristics of yogurt and its technological
properties with the addition of the composition of the product of soybean
peptide is promising for further research.
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XAPAKTEPUCTHKA APOMATUYHUX TECKPUIITOPIB
MMPOAY KTIB PEKTHU® IKAIIII MOJIOYHOI CUPOBATKH

T.II. Cunenko, I'.€. /Ily6oBa

Tumanws  noxpawenms  cneyupiunoeo  apomamy MOAOYHOI  CUPOSBAMKU
noe a3ane 3 ii nOOATLUUM BUKOPUCNAHHAM Md NPOMUCIO08010 nepepodkoro. Posenanymo
61ACMUBOCNT  CKAAO0BUX KOMNOHEHMIE MONOYHOI cupoeamKku 3a  30amHicmio
ymeopiosamu i 3uiniosamu apovmamuuni Oeckpunmopu. Ceped Kaadoeux Hacmun
MONOYUHOI  cuposamKu, SKI GNAUBAIOMb HA 3MIHY apomMamy, 6IO3HAYeHO OUIKuU.
Yemanoseneno, wo nio Odieio pepmenmie apomamuuni  e1acmMu8oOami  Cupo8amKu
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