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Antienzymes — Natural risk components

Khatuna Kuprashvili
Kutaisi Akaki Tsereteli State University, Georgia

Abstract

Natural chemical substances of food raw materials and products of animal and plant origin affect human
health only in certain cases and pose a risk. Plant proteinase inhibitors are protein substances. It has been
established that the activity of proteinase inhibitors in seeds begins to appear when the dry matter content is about
15%. Proteinase inhibitors that block the action of trypsin are contained in wheat, barley, and egg whites. The hi-
ghest antiproteinase activity is found in soybean seeds and potato tubers, but the synthesis of proteinase inhibitors
can be caused by surface damage in other parts of the plant. Antienzymes - proteinase inhibitors cause the blo-
cking of certain enzymes. The trypsin inhibitor Kunitz, present in potato tubers and soybeans, is activated during
pathogen attack and may not be related to chymotrypsin and protect the potato, as confirmed by the fact that three
trypsin-like components were isolated from the Kunitz inhibitor, which inhibits the Kunitz inhibitor, but never-
theless the complex exists as a tetrahedrally bound adduct that prevents the activation of the digestive enzyme
chymotrypsin, as a result of which part of the food received cannot be processed and assimilated.

Key words: Inhibitor, Kunitz, Trypsin, Chymotrypsin, Proteinase

Any chemical substance, depending on the active constituent, can be either insignificant, bene-
ficial, or harmful to the organism. There is a cause-and-effect relationship between the fact of exposure
to the substance and the development of the process. When exposed to substances in lower doses at a
specific level, the toxic process does not develop, but when reaching a certain dose, the opposite result
occurs. The “dose-effect” relationship is observed at the level of each particular organism. Moreover,
the higher the dose, the more significant the manifestation of the toxic process. [3]

Food raw materials and products of plant and animal origin contain various natural components,
which affect human health only in certain cases. There are some physical, chemical, or biological
hazards that can create particular risks. Studying these compounds will allow us to gain an insight into
the intended use of natural food components that will not harm human health. [1]

All chemical substances observed in food and food raw materials are conventionally divided into
three main groups:

1. Natural substances of food raw materials and products of animal and plant origin, which are
characteristic only of a specific food product;

2. Food additives - substances that are specially added to food to achieve a predetermined
technological effect;

3. Contaminants - compounds of chemical or biological origin that can enter food from the
environment. {1}

Foodborne diseases are directly related to the probability of occurrence of risk factors. The higher
the probability of occurrence of risk factors, the greater the frequency and severity of foodborne
diseases, i.e., the risk arises when there is a probability of occurrence of a hazard in food in such
quantities that affects human health. Thus, risk, unlike hazard, is the result of a potential impact (rather
than an effect) and depends on the exposure and specificity of the substances present in the food. Risk
analysis includes procedures for risk assessment, management, and communication. [2]

Risk assessment, among the risk analysis procedures, includes four steps:

e Hazard identification;

e Hazard characterization - description;

e Hazard impact assessment;

e Risk characterization

During risk assessment, for a specific group of people, it should be determined what impact it has
on human health and/or life when exposed to a particular hazard. [2]



The paper presents one group of anti-alimentary substances from among food risk factors,
inhibitors of proteinases (protein-degrading enzymes) - antienzymes, which, although they do not cause
a general toxic effect on the human body, selectively impair the absorption of some nutrients and block
them. [1]

Antienzymes - proteins that can specifically block certain enzymes by forming complexes with
them. They are mainly produced by intestinal parasites, thereby protecting themselves from the
destructive action of the host's enzymes. [10]

For the moment, the trypsin inhibitor present in soybean and potato tubers, Kunitz, has been well
studied; this inhibitor is activated by damage and may not have a relationship with chymotrypsin and
protect the potato, which was confirmed by the fact that three trypsin-like components were isolated
from the Kunitz inhibitor, which suppresses the Kunitz inhibitor, and begins to decompose, but the
complex still exists as a tetrahedrally bound adduct. They disrupt the action of digestive enzymes. As a
result, part of the food received cannot be processed and assimilated [12]. Three components with
trypsin-like activity were isolated from the exoproteinase complex using affinity chromatography on the
soybean Kunitz inhibitor, and it was shown that the activity of these proteins inhibits the Kunitz
inhibitor [22]. This complex is similar to the pancreatic trypsin inhibitor replacement complex. Ho-
wever, the soy inhibitor is slowly degraded, and X-ray diffraction studies have shown that the complex
exists as a tetrahedrally bound adduct [12]. Their action disrupts the activity of digestive enzymes. As a
result, part of the food consumed cannot be processed or absorbed [9].

It has been established that anti-enzymatic substances present in plant foods are resistant to high
temperatures; that is, they are characterized by thermostability, while anti-enzymatic substances of
animal origin lose their activity when heated. [2]
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Length and Substance:
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K BHMMaHMIO aBTOPOB.

Kypuan «ArpoNews» 3TO CepHHOE W3IATENBCTBO, KOTOPHIM craHmapTHBI HOMep (ISSN2346-8467)
peneH3upHoe M pedeprupHOE N3AATEIBCTBO. DTOT JKypHANI II€YaTacT Pe3yibTaThl MCCICIOBAaHWHU IO arpapHbBIM,
XMUMHYECKNM, HHXECHEPHBIM M TEXHOJIOTHYECKHM HAyYHBIM OTpPAaCisM. OJTOT JKypHal M3MaéTCsl OAMH pa3 B TOA.
CraTeu TpeACTaBICHHBIE B JKypHAJe NPEACTABISIIOT — TPYAbl MEXIyHapogHoro yposHS. Llenp xyphama —
CIOCOOCTBOBATh Pa3BUTHIO HAYKH, ONIEPATUBHOE M3/IATEIbCTBO JOCTH)KEHHH CIICIIHAINCTOB, a TaK )K€ MaTepualibl
U pe3ysbTarhl HccienoBaHuid. CTaTby NPUHMMAIOTCS HA TPY3WHCKOM, aHTJIMHCCKOM, PYCCKOM si3bIKax (10
YCMOTPEHHIO aBTOPA CTaThU IEYaTaloTCsl Ha OPUTHHAILHOM si3bIKe) KosinuecTBo aBTOPOB HE JOJKHO MPEBUILATH
ISITH YEJIOBEK.

Tpe6oBanus k 0popMJIeHHIO HAYYHBIX CTATel:

* OOBIOM CTaThH HE MOJDKHO OBITH MeHBIEe 3 cTpaHu U He Ooipmie 10 cTpanun (Ha Oymare A4 gopmara, rae ¢
uaTepBasioM 1,15 monme ¢ Bepxy 3cMm. cHM3Y 2,5 cM., cieBa 2,5¢M. cmpaBa 2cM. abzar 1 cm. 0e3 Hymepamun
CTPaHWHHII ¥ TIEPEHOCOB) C YYETOM UEpTEKEH, TaOINIL, pe3FOMe U JINTEPATYPBI.

*CraThs JOJKHA OBITH BHITTOJTHEHA TEKCTOBBIM pemakTopom Word.

* JI7st Tpy3WHCKOTO TEKCTa JI0JDKHO OBITH HUCTIONB30BaH mpudT - Sylfaen ,11pt.

* s aHrymiicckoro u pycckoro tekcra mpudr - Times New Roman ,11 pt.
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*C MpOIyCKOM OJHOW CTPOKH Hay4HbIE Ka4eCcTBa U MecTo paboThl 12pt.
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* CHIpoIyCKOM OHOHN CTPOKH-COJECP)KaHNE CTaThH.
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W3aTEIbCTBO, TOPO, TOJI, YHCIIO CTPAHUI], MILTIOCTPALINH).

*C mpomyckoM OgHOH cTpokH, Pesrome (Abstract) Ha aHTTIMHCKOM S3BIKE,YTO JOJDKHO COCTOBISITH ITOJIOBHUHY
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aBTopa(oB) 12 pt Bold; Hay4Has creneHb, 3BaHKe, MECTO PabOThI, TOpoJ, cTpaHa 12 pt, mpudt Tekcra 12 pt);

* s 9epTeKei U WIUTIOCTpalid B cTaThe JOJDKEeH ObTh ucnonb3oBad JPEG i BMP — dopmar.

*MatemaTnueckue (POpMyIIbl JOJDKHBI OBITH HCIIONIB30BaHbl Equation pegakropom.

* ABTOp OTBETCTBEHEH 3a COIEeP)KaHHEH KaueCTBO CTAThU.

*OMHUM aBTOPOM JIOJDKHO OBITh ITPECTABICHO HE OoJiee 3 CTaThu.

*CraThs U1 MyONHUKaUN TOJDKHA OBITH MpEeICTaBlicHa Ha Oymare (OIUH SK3eMIUIIP) U B JTFOOOM 3JIEKTPOHHOM

BHUJIE.

*BBIMyCK JKypHaJa OCYIIECTBISIETCS 32 CUET aBTOPOB.

* CTOMMOCTB 0THO¥ cTpaHuIbI — 7 Japu. B 3Ty cTOMMOCTH BXOAUT OAUH IK3EMILISAP KypPHAJIA.

JeHeskHbI MepeBo] ocyliecTBasIeTcs Yepe3 Kyraucckuil puinuan TBC danka.
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