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Annomauus

Paccmomperivl 0npocvr MUKPOKOMNOHEHIMHO20 COCABA COBPEMEHHDIX NUULEBDIX CUCIEM HA 0CHOBE NPUPOOHBIX BUOOB COLPD.
IToxasamo, umo memoovt PUUKO-XUMUHECK020 AHANIU3A NO3BONAION Ce200HS YCMAHABNUBANb HATUYUE KAK NOJIE3HbIX, MaK
U Hebe30nAacHbLX MUKponpumeceii ¢ ypostem codepicanus 6 npodyxyuu om 0,001 0o 1-2 me/ke. Obcyscdaemcst 6nusHUE MUKPO-
KOMuUecme c60000HbIX AMUHO- U HUPHBIX KUCTIOM, A MAKdHe Y2ne60008 U BUMAMUHOB HA BKYCO-APOMANUYecKUe XapaKmepu-
cmuxu cucmem. Paccmompervr Hexomopole acnexmuvl HATUMUS NPUBHECEHHbIX MUKPOKOMNOHEHMO8, K KOMOPbIM OtiHeceHbl
necmuyuobl, AHMUOUOMUYECKUE U XUMUOMEPANesmuUecKue Npenapamol, 20PMOHATIbHbLE PeyMOopbl, NOTUAPOMAMUECKUE
Y27ne6000p00bL U HeKOMopbvle Opyzue MOKCUKAHMDL, 4 Makie MUKPOUHepeOUeHmbl, 00pasyoujuecs 6 npodyKmax nod 603oeti-
cmeuem OUOXUMUYECKUX NPOUECcCO8 NpU XpaneHuu. B xauecmee makux mukpouHepeoueHmos paccmampusaromcs OuozeHHvle
amurvl u Opyaue npoOyKmovlL MpaHchopmMaytiu MaxpoKoMNOHEHNOB.
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Abstract

The problems of the microcomponent composition of modern food systems based on natural raw materials are considered. It is
shown that modern methods of physical and chemical analysis make it possible to establish the presence of both useful and un-
safe microimpurities with a level of their content in the production from 0.001 to 1-5 mg / kg. The effect of microquantities of free
amino and fatty acids, as well as carbohydrates and vitamins, on the flavor and aromatic characteristics of systems is discussed.
Some aspects of the presence of introduced microcomponents, which include pesticides, antibiotic and chemotherapeutic drugs,
hormonal regulators, polyaromatic hydrocarbons and some other toxicants, as well as microingredients formed in products under
the influence of biochemical processes during storage are considered. As such microingredients, biogenic amines and other products

of transformation of macrocomponents are considered.

B cocTaB coBpeMeHHBIX NNILEBBIX CUCTEM BXOJAT KaK
MaKpo, TaK ¥ MUKPOKOMIIOHEHTbI. C/IOXXHOCTh (HopMu-
poOBaHUsA COBPEMEHHBIX CUCTEM Ha OCHOBE IIPUPOISHOTO
CBIPbsS 3aK/II0YAETCS B HEOOXOAMMOCTM IIOJYYeHUsA IN-
IIIeBOTO NPOJYKTa C YIOBI€TBOPUTEIbHBIMM BKYCO-apo-
MaTMYeCKMMM U 6e30IIaCHBIMM TSI YelOBeKa XapaKTepy-
CTUKaMMI, KOTOpble BO MHOTOM CBA3aHbI C KOMIIOHEHTHBIM
COCTaBOM MUKpomnpumeceit [1].

CoCTaBIAOMNMY MUKPOKOMIIOHEHTAMM TAaKUX CIC-
TeM ¥ IPOJYKTOB Ha VX OCHOBE ABJIAIOTCS MHOXKECTBO XI-
MIYECKUX BELECTB, ITy/1 KOTOPBIX BO MHOTOM IIpefloIpe-
iefisieT IIaBHOE IIOTPeONTeIbCcKOe CBOJICTBO IMIIEBO
npopykuyu — e€ BKyc [1]. OgHako, 4acTh TaKVX BeleCTB,

KOTOpas 3a4acTYI0 HAXOAUTCA B MaTpulle NNIIEBOI CU-
CTeMBI B CJIE[IOBBIX KOMMYECTBAX, MOXKET IIPeJCTaB/IATD
OIIpefie/IeHHYIO OIIACHOCTD Ji/Is1 YeJIOBeKa ¥ HOCUTD Xapak-
Tep 9KOTOKCUKaHTOB [1,2,3,4].

TpagnimoHHOe MOTyYeHre MUY 3aK/TI0YaeTcs B VIC-
MO/Ib30BaHMUY IIPUPOHOTO MUILIEBOTO CHIPbSI, COCTOSILETO
U3 OCHOBHBIX IIMTATEeIbHbIX MaKPOKOMIIOHEHTOB — OeJI-
KOB, )XM[POB 1 YITIEBOJOB, COfiepKaHMe KOTOPBIX B IIPO-
IIYKTe MOKeT COCTAB/IATh OT HECKOMBKMX 10 90-95 % [2,3].

K MUKpOHYTpUeHTaM IMIIEeBbIX CUCTEM CIIefyeT OTHO-
CUTD BCe BeIl[eCTBA, KOTOPbIe BXOJAT B COCTAB IPOAYKTA,
BCJIE[ICTBIUE Pa3pabOTaHHOI PELENTYypBhl, a TaKXKe CIoa
CIeflyeT OTHOCUTD BellleCTBa, 00pa3oBaBIINecs B MaTpy-
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Ile IPOAYKTa B pe3y/IbTaTe TeXHOMTOIMYeCKUX OIIepaluii,
/6o B pesynbTaTe pasBUTUA OMOXMMUYECKUX IIpeBpa-
IIeHNUII TTO]] BO3MIe/ICTBMEM OCTATOYHOIT hepMeHTaTUBHOII
aKTUMBHOCTHU IIPU JINTEIbHOM XpaHeHun [5,6].

YpoBeHb cofepKaHMA TAKMX MUKPOKOMIIOHEHTOB
06b19HO cocrasysiet oT 0,001% o 1-2%. IIpudyem HyDK-
HUJI KO/IMYECTBEHHBINI YPOBEHb OOHApPYy)XeHMS KOHKpeT-
HOTO BellleCTBa BO MHOTOM OIIpefie/iAeTCsl MUHMMAIbHO
YYBCTBUTE/IBHOCTBIO IPUMEHAEMOIO aHA/TUTUIECKOTO
MeTofia uaeHTnuKauuu. Ilo 3Toit MpuunHe, MHOTUE Be-
IMIeCTBA NNINY paHee HMPAKTUYECKVM He MAeHTUUIVIPO-
Banuch [1,7]. PasBuTne coBpeMeHHBIX XpoMaTorpagude-
CKVIX METOJIOB aHA/IN33a, METOZIOB IMMYHHO-(epMEHTHBIX,
a TaK)Ke XpOMaTOMAacC-CIEKTPOMETPUY MOKA3bIBAET, YTO
B peajIbHBIX NMINEBBIX CUCTeMaX YPOBEHb HAXOXKIEHIsI
OT/Ie/IbHBIX MHTPEIVEeHTOB MOXKET COCTAB/IATb MIJUIVIOH-
HBIe JIONN TpoleHTa (ppm wim gaxke ppb wim ppt), on-
HAaKO B/IMAHME TAaKUX BeIleCTB, BCe PaBHO, CKa3bIBACTCsA
Ha BKyCO-apOMaTI4ecKoii raMme npopykunu [7,8,9,10,11].
YacTp TakMX BeLIeCTB MOXKeT NO3UIIVIOHMPOBATbCA Kak
Hebe30macHbIe 1 JaXke BpefHble mpumecu [12,13].

MUKpOHYTPUEHTDI MUILEBBIX CCTEM COCTOAT U3 pas-
HBIX TPYII XMMMUYECKUX BeLIeCTB, KOTOpble HAXOMATCS
B ChIpbe€ MI3HAUa/IbHO KaK NPUPOJHbIe KOMIIOHEHTBI. OHI
TaK)Ke COfIeP>KAaTCs B ChIpbe U MPOAYKTAX KaK IIPYBHECEH-
Hble BelleCTBa MPY XMMUYECKO 00paboTKe MPOfyKLUN
B CEeIbCKOXO3AMCTBEHHOM IPOM3BOJCTBE, TUMA IECTHU-
LI1IJI0B, KOHCEPBAHTOB, CTAaOM/IN3aTOPOB, TOPMOHATbHBIX
perynaTopoB. MMUKPOKOMIIOHEHTBI TaK)Xe IIOSABIIAIOTCA
B pe3y/bTaTe TeXHOIOIMYEeCKUX OIepalnii M COOTBETCT-
BYIOIIVX XMMWYECKMX ¥ OMOXVIMUYECKUX NTPeBpalleHN X,
BO3HUKAIOIIMX KaK pe3y/lIbTaT OMOXMMMYECKUX IpeBpa-
LIEHUI I0J] BO3/IENICTBMEM MUKPOOPIaHM3MOB IIPU [JIN-
TeIbHOM XpaHeHNM, HallpuMep, adpIaTOKCHHBI, FeTePOLI-
K/IM4ecKue aMuHbl [12, 14,15,16].

MUKpOHYTpUEHTaMM eCTeCTBEHHOTO IIPOUCXOXKICHNA
TaK>Ke MOXXHO CYMTATh MWHOPHbIE HMPOAYKTHI TUAPOTIN-
3a MaKpOKOMIIOHEHTOB — CBOOOJHbIe aMMUHOKVC/IOTEL,
obpasyromyecs B pe3ynbTaTe pacnaja 6eIKoB, CBOOOTHbIE
JKVPHbIe KUCTOTBI JIMUIMAHOTO IIPOVICXOX/IEHNS, MOHO-
caxapa, obpasyroluecss 13 yIIIeBOJOB ¥ HYK/ICOTUIbI —
npopyktel pacnaga JHK. O6miee cymmapHoe kommyect-
BO HaXOXKJEHMs 9TVX KOMIIOHEHTOB a HAaTUBHOM CBIpbe
>KMBOTHOTO IIPOVICXOXK/EHNUS OOBIYHO COCTABI/ISIET COThIE
U JaKe TBICAYHBIE JOMM IpoleHTa [15,16]. B pesynbrare
Pa3BUTHA TUAPOIUTIYECKIUX IIPOLIECCOB MO BO3/IE/ICTBH-
eM BHYTPeHHUX (epMEHTHBIX CUCTEM U Pa3BUBAIOLEIIC
MMKPOQIOpPBI, MacCOBast JOJIA eCTECTBEHHBIX MUKPOHYT-
PMEHTOB MOXKET YBe/IMYMBATbCs IPU XPaHEHNH, KaK CaMo-
TO CBIPbsA, TaK M IIPOAYKIUY Ha ero ocHose [1,12,13,14,15].

B nmie copepKuTcs MHOTO 6€/IKOB, KOTOPbIE IIOCTpOe-
HBI 3 CBSI3aHHBIX EIITUAHBIMY CBA3SMU L-aMUHOKWCIIOT.
B pesynbrare rupiponnsa, a Takke eCTeCTBEHHOTO ABIIKe-
HVSI TIUTATe/NTbHBIX BEIECTB B JKMBBIX OpraHM3Max, VC-
HO/Ib3YeMBIX B Jja/IbHEIILIEM JJIs TIOJYYeHUs ChIPbs IN-
[eBOJI CMCTEMbI, OOBIYHO B AMIHOKMCIOTHOM aHa/In3e
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UIeHTUGUIVPYETCsl He3HAYMUTENbHOE KOMYECTBO CBO-
OOHBIX aMMHOKMCTOT. Hampyumep, B MBIIIEYHON TKaHU
KOpPOB, B3ATOI T0CIe yoos, obHapyxusaercsa 1o 0,005 %
cMecU aMMHOKIICIIOT, cocTosamelt, r/100 r 6enka: Ve 4,1;
Jlent 7,5; JIus 11,5; Mert 4,2; Luc 2,2; @en 4,3; Tup 4,1;
Tpe 5,3; Tpn 2,6; Ban 5,1; Ana 3,3; Apr 7,1; Acnt 6,4; [ic 4,2;
I 4,6; Iy 12,3; I1po 2,9; Cep 3,3 [7,15].

AMIHOKUCTIOTBI He NIPeJICTaB/IAI0T ONACHOCTH J7IA Je-
noBeKka. HexoTopble MCHONB3YIOTCA B KaueCTBe aTTpPaK-
TAHTOB — BeEILeCTB, YCUIMBAIOIINX BKYC IpofykTa. Ha-
IpuMep, MMPOKOe JCIONAb30BaHNE B IIOCIEHHEE BpeMs
B IIMIIEBbIX CUCTeMAX IJTyTAMUHATA HATPYs IPULAET IIPO-
RYKIVM crenuuuecknii BKyC, a caMoe IJIaBHOE, IIPYBbI-
KaHIe K 3TOMY BKYCY U IIPOTMBOECTECTBEHHOE JKe/aHue
Yye/l0BeKa MOTPeO/IATh JaHHBI MPOAYKT [16]. IimyrammuuaT
HATpPUs MOXKET IIPOBOLIVPOBATh 3aBUCUMOCTD IOTpebuTe-
JI1 K KOHKPETHOMY BUZY IPOAYKIY, YTO HE MOXKeT pac-
CMaTPUBATbCS KaK MOTIO>KUTENbHBI PaKTop.

Hannure cBO6G0OZHBIX aMIHOKIUCIOT B HEKOTOPOIL CTe-
HEeHU CIIOCOOCTBYET M3MEHEHMI0 BKYCOBBIX XapaKTepu-
CTUK TpopyKTa. Tpuntodan B 35 pas cmaije caxapossl, ac-
[aparxHoBas U IIyTAMUHOBAs KUCIOTHI KIC/Ible Ha BKYC,
a B HeMTpa/JbHBIX PacTBOPAX B BIJeE COMENl MOTYT MIMEThb
IPUATHBI M OPUIMHAJIBHBII BKYC, IIMIVH 00/IafaeT Xa-
PaKTepHbIM BKYCOM OCBeXalolllell CIajocTy, KOTopasd
110 MHTEHCUBHOCTY On1u3Ka K caxapose. Crankne L-amn-
HOKMC/IOTBL: IJINIUH, aJlaHVH, cepuH, mponuH. Crajgkue
D-aMMHOKMCIOTBL: BajuH, JIeMLNH, TPEOHVH, METIOHNH,
tpunrtodal, ructuayrH. CoenvHeHme L-acmaparmHoBoi
KJC/IOTBL I METUJIOBOTO 3¢upa (eHWIaaHNHa I0f] Ha-
3BaHMeM acnapTtaM B 200 pas cnamie caxaposbl. V3oneii-
LVH, IEIUVH, TUPO3UH, L-BanuH, L-TucTUAMH MOTYT pH-
laBaTh IMIIEBOII CHCTeMe TOPbKIIT IpuBKyc [12,17].

Ba)XHBIM €CTeCTBEHHBIM MUKPOKOMIIOHEHTOM XKI-
BOTHOTO CBIPbsl SIBJISIOTCA CBOOOJHBIE >KMPHbIE KJC/IOTBI
(OKK). JKupoBas TKaHb WIN OpraHndecKue TUIN/bl Ipu-
CYTCTBYIOT IpPAaKTU4YeCKM B TI000J NMUINEBO CUCTEME.
JKupHbIe KMC/TOTHI BXOAAT B COCTAB >KIPOB 1 Macesl B BUJIE
TpurnLepuoB npuponHbix yuc-dopm JKK. ITox Boszeii-
CTBMEM TeMIIepaTypsl, cBeTa, pH u pepmentos vacts JKK
BBICBOOOXKIaeTcs, 06pasys cobopubie JKK. Cunraercs,
YTO Ha MNIIeBble e/l MOXKHO MCIIO/Ib30BaTh XKMBOTHBIE
JKVPBI ¢ KICIOTHBIM uncioM He 6onmee 2 mr KOH/1, uto
npuMepHo coorBeTcTBYeT 1% cBo6opHbIX JKK B cucre-
Me [18]. AHanmm3 Qpakiuy cBOOOJHBIX >KUPHBIX KIC/IOT,
BBIZIE/IIEMOII U3 0OpasIOB CHIPbA U MPOAYKTOB IIyTeM,
HaIpuMep, OTTOHKY C IapOM, IOKa3blBaeT, YTO COOTHO-
menus cBo6onubix JKK, Kak mpaBuso, sBIAOTCA CXOXNI-
mu ¢ o6mmMm JKK cocraBom npopykra. Hanpumep, cBo-
6onubie KK cBunoro xupa B konndectse 0,1% 0T Macch
CBIPbsI, MOTYT cofiep>KaTh ciefywomue ocHoBHble JKK,%
ot cymmsr: C(4:0) n C(6:0) o 0,1; C(8:0), C(10:0), C(14:1),
C(15:1), C(18:3)n3, C(20:1), C(20:3)n6, C(22:2) n C(22:6)n3
no 0,4; C(15:0) u C(20:0) go 0,3; C(12:0), C(17:1) u C(20:4)
n6 mo 1,5; C(14:0) u C(16:1) mo 4,5; C(16:0), C(18:0) ot 10 g0
25; C(17:0), C(19:0) n C(22:0) mo 0,7; C(18:1)n9¢ ot 20 fo
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42; C(22:1)n9 mo 0,8; C(18:2)n6¢ ot 2 mo 10; C(18:3)n6 10
2.1; C(20:2) 1o 0,2 [18,19].

B mmieBBIX cucTeMaX Ha OCHOBE >KMBOTHOTO CBIPbs
He JO/DKHO cofepkarbes mpanc-usomepos JKK. OpHako,
UCTIONIb30BaHNE TeTJIOBBIX PEXMMOB, Bbiie 200 °C MoxeT
IPUBOAUTD K IOABJIEHUIO JOIIOTHUTEIbHOTO MUKPOUH-
rpeanenta — mpatc-popm JKK. Hanmpumep, HarpeBaHne,
a TaKKe BHeCEHNe B MUIEBYIO CUCTeMY J00aBOK Mapra-
PUHOB, 3aBeOMO comepXxamux TpaHc-n3omepsl KK mo-
JKeT IPUBOANUTD K MOSIBJICHNIO MpaHc-POPMBI OJIENHOBOI
KMCIoThl — ananauHoBoil. Coneprkanume atoit C(18:1)n9t
JKK B »XMPHOKMCTIOTHOM aHa/M3e HEKOTOPBIX IUIIEBbIX
CHCTEM MOXET ompefienATbca — 1o 0,6 1 6ojee mpoleH-
TOB. B laHHOM CiTyuae TeXHONMOIMA IPUBOAUT K IIOSIBIIE-
HUIO HECBOVICTBEHHBIX MUKPOKOMIIOHEHTOB. B ciydae
CYIeCTBEHHBIX TeMIIePaTyPHBIX HapyIIEHNIT B Ieperpe-
TBIX (PPUTIOPHBIX XKXMPAX ITOT MUKPOKOMIIOHEHT MOXKET
CTAaHOBUTBCS MaKPOKOMIIOHEHTOM, JJOCTUTAsl BETNYMHBI
B 30-50 % ot cymmsr JKK [20,21,22].

BbIcOKOMOJIEKY/IIpHbIE XXMPHBIE KICITOTBI BKyCa U 3a-
maxa npaxktndeckyu He nmeror. Huskme C(4:0) — C(8:0)
KK o6majaloT HOCTaTOYHO PE3KVUM, HENpPUATHBIM 3a-
[IaXOM, [TO9TOMY VX BJIMSAHNE Ha BKYC IMIIEBOI CHUCTe-
MBI IIPOVICXOANT Ha (POHE KOPPEKLMM 3araxa IPOfyKTa
B XypuIylo cropoHy. Heo6xoguMo OTMETUTH, YTO YacTb
JIMINJOB IpefCTaB/IeHbl B MUIIEBBIX cucteMax ¢ocdo-
munupamn. [uaponus pocdommmuios, copepKammxcs
B JKMpaxX, MOXeT NPMBOAUTb K OOpa3oOBaHMIO XOJIVHA.
I[Ipu pasno>keHNy XonmMHa 0OPasyIOTCsA ANOBUTHIE Bellle-
CTBa: HEVPMH, MYCKapMH, TpPUMeTWIaMMH. Tpumeruna-
MIH, KaK OCHOBHOJI ITPOAIyKT THMEHN, MOXKeT IIpU/iaBaTh
JKMBOTHOMY >KMPY PBIOHBII 3amax. BKyc «mporopksoro
XKVpa» BO MHOTOM IpefoNpeie/isieTCs HandyeM CBOOOs -
ubIx Huskux JKK [23,24].

YI/1€BO/IbI BXOZAT B COCTAB MUILEBBIX CUCTEM, 00pasys
¢ 6eKaMy MaKpOKOMIUTEKCHL. [Ipy rupponmse nuieBoit
CHCTEMBI B Hell MOXXHO YCTaHOBUTD HajIM4uye CBOOOITHBIX
yrneBopioB (YB). BcenencTBue BBICOKON /1aOMIBHOCTY,
YPOBEHb COJiep>)KaHUsA MUKPOMHIpefueHToB — YB kak
IPaBIIO OYeHb HU3KMIL. Tak B )KMBOTHOM ChIpbe (TOBSAIY-
Ha, CBMHVHA) MOXXHO 3aMKCHPOBATh Ha/IM4ue B CBOOO-
HOM cocTostHUM Y B, Mr.%: apabuHO3BI, raaKTo3bl, ITII0-
KO3bI, KCM/IO3bI, MAHHO3BI, pr003bl, PPYKTO3bI HA YPOBHE
0,1-20,0; makTo3bI 1 caxapo3bl B konudectse oT 0,01 o 0,1
[25,26,27,28].

YB obnmagaroT cragkuM IPUBKYCOM U MOTYT ITOTIOXKU-
TE/IbHO B/IMATD HA BKYCOBYIO TaMMy npopyKuun. CpenHee
copepkaHue cBOOOIHBIX YB B 6apaHuHe BhIIIIe, YeM B TO-
BAJVHE VIV CBUHUHE, YTO MOXKET IpUJaBaTh IPOAYKTY
CTaZIKOBaThII IPUBKYC. BaskHbIM akTOpOoM popmuposa-
HISl BKYCOBBIX XapaKTePUCTYK MMIEBbIX CCTEM Ha OCHO-
Be KMBOTHOTO CBIPbs ABJIAETCSA BO3MOXKHOCTD OCYIIECT-
BJICHUA B3aMMOJIEVICTBMA MMUKPOKOINYECTB CBOOOIHBIX
YB 1 aMMHOKUCIOT — peakuyy Maiisgpa Ipy HOBBIIIEH-
HBIX TeMIIepaTypax. Pe3ybpraToM 3ToM peakuym ABAeTcs
obpasoBaHue IPORAYKINY KOPUYHEBOTO OTTEHKA ¥ NpH-
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JlaHVA eVl IPUBKYCa KOITYEeHOI MACHO TpopyKuym [29].

Ba)KHBIMM ¥ TIOJTIE3HBIMY, C TOUYKY 3PEHUSI COBPEMEH-
HOJI JVIeTONIOTMM, MUKPOKOMIIOHEHTaMI IIMIIN SIBJISIIOT-
Cs1 BUTaMUHBI. TUOMYHBIN BUTAMUHHBIN COCTaB MSCHOTO
CBIPbs1 HA OCHOBE TOBSIIMHBI MJIVI CBYHVHBI MOXKET BKJIIO-
4arb, Mr/100 r ceipbs: Butamun A — 0,01; B -0,5; B.-0,3;
B,-0,2; B,-80,0; B.-0,45; B.-0,3; B,-0,015; B_~0,01; C <
0,00, D —0,1; E — 0,4; PP — 5,8; H — 0,03. CoxpaHeHne
€CTeCTBEHHOT'O YPOBH:A COJlep>KaHNA BUTAMUHOB B ChIpbe
U HPOAYKTaX Ha €ro OCHOBE, NpeACTaBIsAeT IpobieMy
13-3a M3BECTHOJ HEYCTOIYMBOCTI M CHOCOOHOCTM K pas-
PYLIEHUIO B pe3yjbTaTe TeMIIEpPaTypHOI'O BO3HENCTBIS,
AKTUBHOCTM OKVICIUTENE MUIIEeBbIX cucTeM, bepMeHTa-
TUBHOV akTMBHOCTH, pH 1 apyrux ¢akropos. ITpouecc
paspyLIeHNs TaKXe IPOVICXOANT IIPY J/INTEIbHOM XpaHe-
HuM [30-32]. Tak B TepMmdeckyt 06pabOTaHHBIX MACHBIX
KOHCEpBaX, KOIMYECTBO YKAa3aHHBIX BBIIIe BUTAMIHOB
MOXKeT OBITh Ha TOPSI/JOK MEHbIIIE U BK/IIOYATh TOBKO Ca-
Mbl€ YCTOI4MBbIE BelllecTBa, MI/100 I mpofiyKTa: BUTAMUH
A — cneppi; B -0,06; B,-0,05; B.-0,3; B.-0,15; D — 0,2;
E — 0,; PP — 3,0. B page cny4aes, Korga clenyuanbHO
IPOBOAMTCS BUTAMMHU3AIVA NPOAYKINM, COfep>KaHue
OT/Ie/IbHBIX BUTAMIHOB B TOTOBBIX IIPOJIYKTaX, HAIIpUMep,
ButamyHa C, MOXKeT IIPeBbIIIATh YPOBEHb MIX €CTECTBEH-
HOTO COfiep>KaHMsI Ha TOPsoK [33].

B mmmieBoi mpofyKIMM Ha OCHOBE XXMBOTHOTO I Jp.
BUIIOB ChIPbsI BCIENCTBUE OMOMOIMYECKOTO Pacmajia, Mo-
IyT 0OpasoBBIBATbCS BpEIHBbIE MUKPOKOMIIOHEHTBI, Ha-
3piBaeMble OuoredHbiMu ammHamu (BA) [33,34].

O6pasoBanne BA B OCHOBHOM CBSI3aHO C PacIajjoM
6enkoB. [Ipomeccel 61oxMMMYecKoit gerpajanun 6enKos,
IPUBOJAT K YXYAIICHMIO KauecTBa MPOAYKIMN M HAKO-
IJIEHNIO TOTEHI[MATIbHO OIACHBIX BelecTB. bBA — 3T0
Ipylna asoTCOREpKallMX OpraHWYeCKUX COefVIHEeHMI
¢ ammdaTtnyeckoit (IyTpecluH, KaJaBepuH, CIIEPMUH,
CIIEPMUIMH), apOMaTU4YecKoil (TupamMuH, (GeHMUIITUIA-
MUH) WIN TeTePOLVKINYECKON (TMCTaMUH, TPUITAMIH)
CTpyKTypoIt [35,36].

BA o6pasyioTcs npu rmopye u pasnoXKeHnu NPOAyKTOB
NUTAHUA, OJHAKO IIOBBIIICHHDbIE KOHIEHTPALVIM MOTYT
HaOJII0IaThCs ellle 10 TOTO, KaK IMIA CTAaHeT MUCIIOpYeH-
HOIT VIV OPraHONeNTNYecKy HenpuropHoii. [1o maHHbIM
BO3 rucraMyH MOXKET BBI3BIBATb CUJIbHBIE ajUleprude-
CKUe peakIlny, a HEKOTOpble OMOTeHHble aMUHBI, HATIPH-
Mep, KaJjlaBepyH ¥ IyTPeCHVH, MOTYT YCUIMBATD €To ajl-
neprudeckoe pevictue [36].

Hannune MUKpOKOMIIOHEHTOB — BA xapakTepHo 11
PasHBIX BUJIOB IIPOAYKTOB. B cBexxeM Msce copepkaHue
BA 06b1uHO HebomnbIlIOe, MTpUHUMAs BO BHUMAaHUE, YTO
KOHIIEHTpalyy AM- ¥ IIOJIMaMMHOB M3MEHSIOTCS B M-
pokoM nmanasoHe. TexHomornyeckast 06paboTKa MACHBIX
IPOAYKTOB TaKXKe BJMAET Ha CofepKaHMe aMmHOB. Ilo-
Ka3aHO, YTO KOIMYECTBO TMCTaMMHA B BapeHbIX Kojba-
cax, 0 9 MI/KI, 0OBIYHO MEHbIIle, YeM B CYXUX Kombacax
(mo 380 mr/kr). Bonpume koHeHTpauu BA 6b1n 06Ha-
PY>KeHBI BO BcexX Bujjax pblobl. Coobianocs 06 o6Hapy-
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JKEHUU JI0 5 T/KT TUCTaMMHa 1 10 3 T/KT TMpaMMHa. B npy-
I'MX UCCIEeNOBAHMAX CpefHAS KOHIeHTpauyA I'MCTaMMHA
B Makpenu coctasnsana ot 0,55 r/kr go 1,788 r/kr. Kpome
PBIOBI, OMOreHHbIe AMIHBI OOHAPY>KEHBI B ChIPAX, MOfiBEP-
TIIMXCA JIUTeNbHOMY XpaHeHM10. KoHIleHTpauus rucra-
MIHA B ChIPAaX MOXKET JJOCTUTATh 2,6 T/KI' U TPUIITaMMHA
2,17 r/xr [37].

B pactenusx 6p10 o6Hapy>xeHo 1o 100 Mr/Kr cepoTo-
HUHA U TUpaMuHa. B 606ax Kakao comep)XuTcst 60omblioe
KONINYeCTBO (PeHWIITWIAMUHA, TUPAMUHA, TPUITAMU-
Ha I CepOTOHMHA. VI3-3a 9TOr0 aMMHBI MOTYT IONAaJaTh
B IIOKO/MAZ. B 6GaHaHax TMpaMMH M CEPOTOHVUH TOXe
comep>XaTcAd B OIIYTUMBIX KOHIEHTpanuAX. B ksamie-
HOJI KaIlycTe cofiep)KaHMe I'MICTaMiHa MOXKeT HOCTUIaTb
200 mr/kr. B nmuBe ypoBHM O6MOreHHBIX aMUHOB OOBIYHO
HipKe 20 Mr/n. Vimetorcst coobiienns o6 oOHapys>KeHuu
6oree BBICOKMX KOHILIEHTpALVI TUpaMMHA 10 74 Mr/n
" KajiaBepuHa o 34 mr/n [38,39].

ITockonbKy 13 BA TONMbKO IMCTaMMH COLlePKUTCA IIpa-
KTUYeCKM BO BCEX BUJaX NMPOAYKIVN, OCOOEHHO B PBIO-
Hoit, PermamenTom Komuccun EC Ne 2074/2005 ycraHOB-
nena I1JIY rucramuna 1714 pasHoli ppIOHOI IPOYKIMY Ha
ypoBHe oT 100 go 400 mr/kr. B Poccuiickort Pegepannn
ITIY rucramMuna ompefeneH B KOMMYECTBE MEHbIIE YeM
100 mr/kr. Bce mpolitecchl nomy4eHns 1 XpaHeHNA MuIle-
BOJI IIPOAYKLVIM, COfepIKallell Ok, JO/DKHbI pean3o-
BBIBATbCs B YCTIOBVSIX MUHVMMM3ALMY OKMC/IEHNsI Oe/IKOB
u nnosiByieHus bA [38,39,40].

3a mocnegHue [ecATUIETUsS HAYYHO-TeXHMYeCKUI
mporpecc B OOJIACTM CE/IbCKOTO XO3AMCTBA, a TaKXkKe
pa3BUTIE TEXHOJIOTMYECKMX IIPOI[eCCOB IMILEBOI MH-
OYCTpUM TPUBEIM K JIOCTaTOYHO CYLI€CTBEHHBIM M3-
MEHEHMAM B MUKPOKOMIIOHEHTaX IIMIIEBBIX CHUCTEM
U TOABJIEHUIO B NPOAYKTaX HECBONCTBEHHBIX UM XU-
MUYeCKUX Beecrs [2,3,4,5,6,7,8,9,10]. OCHOBHBIM KOM-
[IOHEHTOM JT000J1 NMUIEBOI CUCTEMBbI SBISETCS BOJA.
BonpmIMHCTBO MMKpPOHYTPUEHTOB, B TOM 4YUC/IEe He-
6e30IacHbIX, NOCTyIaeT B IMIIEBbIe CUCTEMbl MMEH-
HO ¢ Bopjoit. [To MexpyHaponubiM TpeboBanusam IIJJK
TaKUX BEIIeCTB B NNUTHEBON BOJE, MCIIONb3yEMON Ha
NpefNpUATUAX B TEXHOJOTUAX IPOMU3BOACTBA MPOAYK-
TOB NUTAHUs, He MOJ/DKHA IIpeBbILIATh, MI/J,: aKpuia-
mupga — 0,0005; amaxnopa — 0,02; anromunua — 0,2;
anppukapba — 0,01; anpapuna — 0,00003; aMMOHMS —
0,2; arpasuna — 0,002; 6apuss — 0,7; 6ens(a)nnpena —
0,0006; 6ensarona — 0,03; 6ensona — 0,0007; 6opa —
0,3; 6pomaroB — 0,025; 6pompguxnopmerana — 0,06;
6pomodopma — 0,1; Bunmaxmopuga — 0,01; rexcax-
nopbensona — 0,001; rekcaxmopbyrapgmena — 0,005;
rentaxmopa — 0,00003; IOT — 0,002; gubpomaiero-
Hutpuna — 0,1 1,2-,ILI/I6POM-3-X}IOpHpOHaHa — 0,001;
pubpomxnopmerana — 0,1; AMXIOpaleTOHUTpUIA —
0,09; 1,2-guxnop6ensona — 0,001; 1,4-guxmopbensona —
0,0003; pmuxnopmerana — 0,02; guxmopmnpoma — 0,1;
1,2-guxnopnponana — 0,02; 1,3-puxnopnponena — 0,02;
AUXTIOPYKCYCHOM Kucnotel — 0,05; 2,4-puxnop¢deHok-
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cuMmacngHoy kucanorel — 0,09; 2,4—)1MX}Iopq)eHOKCM—
ykcycHoKncnoTsl —0,009;2,4- puxnopgenona—0,0003;
1,2-puxnoparana — 0,03; 1,2 — puxmopatunena — 0,05;
mu(2-stunrekcu)apunuuaara — 0,08; mu(2-sTmmirekcun)
¢dramara — 0,008; sxeneza — 0,3; kagmusa — 0,003; kcu-
nona — 0,02; mmugana — 0,002; mapranna — 0,1; megy —
1; 2-MeTI/m-4-xnop-(beHoxcmchyCHoﬁ KucimoTel — 0,002;
MeTokcuxnopa — 0,02; meronmaximopa — 0,01; Monubme-
Ha — 0,07; momnuara — 0,006; moHOX)IOpamMyHa — 3;
MOHOXHOp66H3OHa — 0,01; mpimbsika — 0,01; HaTpua —
200; mukensa — 0,02; aurpaTroB — 50; HUTPUTOB — 3; HHU-
TPUJIOTPUYKCYCHOM KMCAOThl — 0,2; IeHpuMeTanmnHa —
0,02; neHTaxnop¢eHona — 0,009; nepmerpuna — 0,02;
nupupara — 0,1; nponanuma — 0,02; prytu — 0,001
ceuHua — 0,01; cenena — 0,01; cepoBomopoma — 0,05;
cuwibBekca — 0,009; cumasymna — 0,002; ctmponma —
0,004; cynb(baTOB — 250; cyppmbr — 0,005; 2,4,5-T —
0,009; Texonpona — 0,01; terpaxnopartunena — 0,04;
tonyona — 0,02; tpuranomerana — 0,001; Tpudnypannu-
Ha — 0,02; rpuxnopaneranppernga — 0,01; Tprnop6eH-
3oma — 0,005; rpuxnoprpubdyrnnonosookcuga — 0,002;
TPUXIOPYKCYCHOI Kucnotsl — 0,1; 2,4,6-TpuxnopdeHo-
na — 0,002; L,1,1-TpuxyiopaTana — 2; TpUXI0PITUIEHA —
0,07; popmanppernga — 0,9; dropa — 1,5; xmopa — 0,6;
xnopgaHa — 0,0002; xmopupgoB — 250; XJII0OpUTOB —
0,2; xmopronypana — 0,03; 2-xmopdenona — 0,0001;
xnopuuana — 0,07; xpoma — 0,05; unanupos — 0,07;
IMHKa — 3; 4YeTblpexx/opucToro yriepoga — 0,002;
snuxmoprugpuia — 0,0004; SATA — 0,2; atunbenso-
nma — 0,002 [41,42,43,44]. TlepeuncneHHble KOMITOHEHTBI
IIpY TIOTIaJJaHNM B IIMIIEBbIe IPOAYKTHI CTAHOBATCA MPU-
BHECEHHBIMM MUKPOKOMIIOHEHTAMMU, 32 KOTOPBIMU [OJI-
JKEH YCTaHAB/IMBAETCS )KeCTKUI KOHTPONb [45].

K npuBHeceHHBIM MMKPOHYTPMEHTaM IMINY, IIpe-
JKIle BCEro, OTHOCATCA IMeCTULIMAbL. B crmcke BelecTs,
PaspellleHHbIX K IPUMEHEHHUIO B CEbCKOXO3SICTBEHHOM
IpOoM3BOACTBe Ha Tepputopuu Poccuiickoit @epepannn,
Haxonutcsi 6oee 2000 OpraHNYeCKUX BEIIECTB, IpUMe-
HAEMBIX KaK mectunupbl [46]. OgHako, HEOOXOMVIMBII
KOHTPO/b 332 UX OCTATOYHBIM COfiep>KaHMEM B T'OTOBOII
IPOAYKLMM JO/DKHBIM 00pa3oM He YCTaHOBJIECH.

Panee B Poccuiickoit @epepanym feficTBOBaIM HOpMa-
TUBHbBIE JOKYMEHTBI, IPEIIIChIBAIOIINE aHATUTIIECKUI
KOHTPOJIb 32 OCTATOYHBIM cofepykaHueM 70 necTuuzios,
HamuM4ye OONMBIIMHCTBA M3 KOTOPBIX B MUILEBOIT MPO-
OYKUUM He IOIyCKaloCh, mr/kr: abar 1,0; akreuk 0,01;
a/npuH He joi.; amupodoc 0,3; arpasus 0,02; agpyraH He
JIOIL; a9ponb-2 He foIL; 6asymuu 0,7; 6asymuH He [OIL;
6anrexc 0,2; rekcaxyiopaH 0,1; rekcaxyiopan 0,01; renrax-
JIOp He M[OIL; TUMIIOiepPMUH-X0podoc He por.; rrak 11 0,1;
I'XOT' ramma-usomep 0,1; 2,4-/I-aMMHHasA COMb He MOIL;
2,4-[1-6yTunossiit a¢up He JOIL; 2,4-]]-nuxmopodeHoKcn-
YKCyCHas KUC/IOTA He JOIL; 2,4-/l-nuxnopdeHon He [OIL;
2,4-JI-kpotunossii adup He pom.; 2,4-II-manonerydne
acdupsl He nom.; 2,4-IIM He mom.; 2,4-]]-0KTUIOBBII 3duUp
He J01L; 2,4-]]-xmopoktunossiit a¢up He por.; [JIIBD He
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mor.; JIOT u ero metab6onutel 0,1; BaleKCOH JIepMaTO30/1b
0,02; gubpom 0,3; puypon He porr.; JTHOK e por.; gypc-
6an 0,1; kap6odoc He [o11.; KaMOMTIeH He [o1.; Kopain 0,2;
KpemHedTOpuCcThIl Hatpuit 0,4; kpeonuu 0,1; MMHYPOH
He fo1L; ToHTpen 0,3; MeTunIMepKanTogoc He JIOM.; MeTa-
¢doc He [0OI.; HEONIMHAMMH He [IOIL; AUXI0PaTbMOYeBIHA
He J0IL; HUTpadeH He JIOIL.; HUTPO(deH He JOIL; OKCaMar
He [IOIL.; MeUKC He JIOIL.; TIeHTaXTIOPPEHONMAT HATPUsS He
JIOIL; TOMMX/IOpKamIipeH He [OIL; MOIUXIOPINHEH He
[OIL; MPOIOKCYp He gmoll; pernoH 0,01; pryTbcopepka-
IIIVie TIeCTULIM/IBI He JIOTL.; CEBVH He JIOIL.; CEpPOIMH He JIOIL.;
todoC He JOIL; THMpPaM He JIOIL; Tpuxmopmeradoc 0,3;
Tpuxnopmetadoc-3 He [OIL; PO3a/I0H He JOIL; X7Topodoc
He JIOI1.; ITIO/IMXOM He JoIL; uuogpuH 0,05; uupam He [OIL;
ataoc 0,01; penaron He pom. [47].

B mocnegname roppl B PO pelicTByIoT HOpMaTUB-
Hble JOKYMEHTBI, IIpelIJChIBaioliyie KOHTPONb IIpa-
KTUYECKM TONMBKO 33 X/JIOPOPTaHMYECKUMM TIeCTU-
pupamu  (XOII) mo nByM IoKasaTenssM: CyMMapHOe
cofiep>kaHue a3, y-M30MepOB TeKCAXTOPLMK/IOTeKCaHa
(XTXIT), a Takxe cymmapHoe comepxkanme [T u ero
MeTabomuToB. [l xxuBotHoit npogykuuu I1IK mo atum
IIOKa3aTe/AM yCTaHOB/IeHa Ha ypoBHe 0,1 Mr/kr. [Ina He-
KOTOPBIX BUJIOB IUIEBOJ IPOAYKIMI Ha OCHOBE KUPO-
Boro ceipbs 3HaveHusA [IJIK mra ZIXUD u 2T moxer
cocTaBiATh 1,0-1,25 mr/kr [48,49].

ITpoBeneHHbIe HAMI VICHIBITAaHUA PeANbHBIX YpOBHE
copepxxanusa XOIT: a-TXIT, B-I' XL, y-IXIT, §-T'XIITL, an-
IpuHa, remntaxnopa, [-supocynbdana, II-supocynbdana,
sugocynbdana, I1E, IO, 0T n sugpuHa B IpOAYKINK
Ha OCHOBE KMBOTHOTO ChIPbs B OT€YECTBEHHBIX ITPOAYK-
Tax MOKAa3bIBaIOT, YTO KomudecTBo atux XOII B ceprudu-
LUpyeMoy IpojyKuum cerogHa cocrasngeT or 0,001 go
0,03 mr/kr npu paspemeHHbIx [IIK B 0,1 MI/KI. YIuTbI-
Bas, yro [ XUT n JJIT moBcemecTHO 3ampemnjeHsl K Ipu-
MEHEHMIO, 3TOT II0Ka3aTe/lb TOBOPUT O peabHbIM YPOBHE
IAHHBIX SKOTOKCUMKAHTOB B e [50].

Bonee Bbicokue sHaueHns copepxanmst XOII B MacHoI!
npopykuuy, npessinratoniye ITJJK B aBa u 6onee pas, Mo-
TYT HaO/MIOAaThCs B 00pasIjax MPOJyKTOB, TOTTyYeHHbIX 113
9KO/IOTMYECKY HeOMaronpusTHBIX paitoHos [51].

«3efmeHasl PEBOMIOLMSI» B  CETbCKOXO3SICTBEHHOM
IIPOM3BOACTBE 3a IIOCHEHHME MAeCATWIETUs IpuUBesa
K BBEJEHMIO B IIPAKTMKY pPas3/JINYHBIX TOPMOHAJIbHBIX
I JIEKAPCTBEHHBIX IIPeIapaToB, KOTOPbIEe MCIIO/Nb3YIOTCS
sl MHTeHCMUKAIVUY TPOU3BOACTBA. [IpuMeHnTeNbHO
K TOJYYEHUIO MSCHOTO CBIpbsl 3Ta TEHJEHLMs IIPOCye-
XKMBaeTCs IPYMEpPHO clepyouyM obpasom. Hanpumep,
IIpY BBIPALMBAHUY ITUIIBI IBIIVIEHKY BBOJAT JIO 5 MI/KT
Macchl 0c06U TOpMOHa — AMATWICTIIBO3CTpOona (JIC).
CKOpPOCTb HaKOIUIEHNUS MBIIIEYHOJ MacChl MOXKET yBe-
MMYUBATbCA B ABa TpU pasa. MsAco NTUIBL, OTyYeHHOe
TaKuUM 06pa3oM, MOXKET COflep>KaTh OCTATKM FOPMOHA JI0
0,005 mr/xr u 60ee. Hanmmdnme Takoro KommdecTsa ropMo-
Ha B «HOXKax Bylra» ommacHo mist norpebutens — y de-
JIOBEeKa HapyIIaeTCsl TOPMOHAIbHASL Pery/IALysa COOCTBEH-
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HOro opraHusma. Yepes HECKONBKO JIeT MCIOIb30BaHNS,
I9C, TakKe KaK M 3CTPAUON, 3aKOHOHATENbHO OBUIN
3ampelieHsl K npuMeHeHno [52]. OgHako IpousBOAUTe-
7Y HaUMHAIOT CETO[IHS NMPUMEHATb HOBbIE, IIOKA ellle He
3alpeleHHble PETy/IATOPhI, HAallpyMep paKTomaMuH [53].
CeropHaA NpaKTUYECKU BCA MPOAYKINs, IIOCTYTAIOUIAsA U3
CIIA, Kanagpr, yactuuyHo bpasmunmum BbipaboTaHa ¢ mc-
[10/Ib30BaHVeM TOPMOHa/IbHBIX TEXHOMTOTMIL.

B Permamente TC TP [49] mepeuncieHbl OCHOBHBIE
BeI[eCTBA, KOTOPBIX He JO/DKHO OBITh B MSCHOII ITPOAYK-
LMY B 3aBUCUMOCTY OT BIJIA CBIPbs, MI/KI: KaHaMUI[MH
0,1-2,5; neomnnun 0,5-5; napomomunus 0,5-1,5; ciexTu-
HoMMIUH 0.3-5; cCTpenTOMULIMH/AUTUAPOCTPENTOMUIINH
0.5-1; meptuodyp 1-6; nedanexcnn 0,2-1; nedanupnn
0,05-0,1; nedpxuuom 0,05-0,2; cynppannmamupsr 0,1; 6a-
ksyonpum  0,01-0,15; tpumeronpum 0,05-0,1; xnaBy-
maHoBass kwucmota 0,1-0,4; AMHKOMUIVH/KIMHIAMUIIMH
0,1-0,4; mupnumunys 0,1-0,4; Tnampennxon 0,05; ¢rop-
¢dennkon 0,1-3; ¢nymexnn 0,2-1.5; umnpodokcars/
sHpodnokcanyH/nednokcarya/odnokcanH/Hopprok-
canyH 0,1-0.3; panodnokcanyu 0,05-0.4; gudnokcannx
0,1-1.4; map6odnokcanyu 0.05-0,15; OKCOMMHOBasT KuC-
nota 0,05-0.1; spurpomuuun 0,2; cnmpamuuus 0,3-1;
tunMuKosyH 0,05-1; tunosun 0,1; tunsanosun 0,05; Ty-
narpomMuuyyH 0,1-3; Tmamynu 0,5; BanbHeMynuH 0,05-0,1;
pudamnuims 0,1; komuctus 0,15; 6aunrpanus 0.02-0,15;
aBumamuiiua 0,05-0,2; mouensun 0,002-0,03; macano-
muy 0,005-0.05; autpodypansl < 0,1; MeTpoHMpason <
0,1; crpenrorpununel 0,7; terpanuknuusl 0.01-0,6; me-
Humwuimebl 0,05-0.3; guknasypun 0,005-3; nmupmoxap6
0,05-1,5; tonrpasypun 0.1-0.5; Hmxap6asmu 0,025-0.1;
poGeHI/ImAH 0.005-0,05; cempypamuuun 0,002; HapasuH
0,005; magypomunun 0,002; canmnomuuun 0,002; ramo-
¢erH0H 0,003; mexoxsuHar 0,02; amurpas (2,4-muMeTOK-
cuamderamun) 0,1-0.4; 1eBOMUIIETMH He JOIYCKaeTCs
0,0003.

B 3TOT crMCOK BK/IIOYEHbI MPAKTUYECKM BCe IIPOTUBO-
MUKPOOHbIE U AHTUOMOTMYECKNE MpPemaparhbl, OCTATOY-
Hble MUKPOKO/INYEeCTBA KOTOPBIX B IMUIIEBOM IPOAYKTe
HEIIOCPE[ICTBEHHO YTPOXKAIOT Ye/IOBEKY, CYyLIeCTBEHHO
HapylIasg BO3MOXKHbI€ CXEMBI JIeYeHMsI aHTUOMOTUKAMU
4e/I0BEKa, JIA KOTOPOTO 4YacTh JJAHHBIX NMOTPeO/IeHHBIX
paHee ¢ muIel IpenapaTos OyzneT He 3¢ GeKTUBHOIL.

B peanbHOI mpakTUyecKoil cepTudUKALMN CEeTORHs
MO>XHO OTMETUTb CHUCTeMaTH4ecKoe 3JI0yHoTpebeHue
006paboTKOII JIEBOMUILIETVIHOM PBIOHBIX HPOAYKTOB KI-
TajiCKOTO NPOM3BOJCTBA, a TaKXKe 3HAUUTETbHOE KOJM-
4eCTB NITULDI, COfiep>Kalllell BbICOKME KOHLIEHTPALUY HU-
TpodypaHOB.

JpyruM KaccoM NpMBHECEHHBIX MUKPOKOMIIOHEHTOB
ABJIAITCA OMapoMarideckye yriaesopoponsl (ITAY). Oun
BBIJIETIAIONIVIXCS 13 TEPMIYECKY HarpeToll IPeBeCUHbI U T10-
MAJJAlOT B IIMIIEBbIE CHCTEMBI, ITOTy4aeMble 110 TEXHOIOIVIAM
korryenys. [TAY npepcTaBisoT co60it JOCTATOYHO BHICOKMIA
YPOBEHb OIIACHOCTY ¥ 00/Ia/Ial0T KaHIepOTeHHbIMY CBOVICT-
Bamu [54].
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IToxazaHo, 4TOo ocHOBHbIe ITAY u3 Tietomeil gpese-
CUHBI, NIONAJAI0T B JXMPOBYIO TKaHb MSACHOTO IIPOAYK-
Ta TIIPY KOIYEHNUN, B YaCTHOCTH, TIpK TeMIireparype 55°C
BO BpeMeHM C BO3PACTAIoOIell KOHIIEHTpAIMell, MKI/KT:
nuknoneHTalc, dlnupen 0,41-3,43; 6ens[alantpanen 0,18—-
1,25; xpusen 0,14-1,19; 5-metwnxpuser 0,03-0,08; 6ens|j]
¢dnyopanten 0,01-0,07; 6ens[b]dnyopanren 0,03-0,92;
6ens[k]dnyopanren 0,03-0,34; 6ens[a]mupen 0,11-0,81;
nnbensola, [jmmpen 0,02-0,03; subens|a, h]antpauex 0,1-
0,18; 6ens[g h, ilnepunen 0,37-0,76; nupen|1,2,3-cd]nm-
pet 0,07-0,40; nubens|(a, e]Juupen 0,03-0,64; nnbens|a, i
nupeH 0,01-0,02; nu6ens(a, h]nupen 0,01-0,04 [55].

[TorajjaHye TaKMX BeLECTB B MNIIEBYIO IPOAYKIINIO He-
06X0/IIMO MYHJMMU3VPOBATB, II03TOMY Ha 3aKOHOJ[ATEIBHOM
YPOBHe IIPeIyCMaTpUBaeTCsi KOHTPO/Ib 38 MX OCTaTOYHBIM
coziep)kaHyeM. B HacTosi1iiee BpeMsi B OT€4eCTBEHHOI HOpMa-
TVMBHOJI JOKYMEHTAIIMY YCTAHOBJIEH IIPEeJe/IbHO JOITYCTAMBbII
ypoBeHb copiepykanusi ofHoro 13 ITAY — 6ens[a]nupena Ha
ypoBHe 1 MKI/KI. B EBporelickux cTanjaprax [eilcTBYIOT
MpelenbHble HOPMbI cofiepKaHus yeTbipex [TAY: 6ens[a]
HMpeHa, Xpu3eHa, OeHs[alanTpaieHa u 6enso[b]payopan-
TeHa, CyMMapHOe COfiep>KaHye KOTOPBIX He IO/DKHO IIPEBbI-
maTh 2,0 MKT/KT.

JKupoBble KOMITOHEHTBI MUIIEBOI IPORYKIVN, B CUITY
BBICOKOIT PAaCTBOPSIOIIEN CIIOCOOHOCTM B OTHOIIECHWUMN
apOMaTMYeCKUX COeNVHEHNI, SB/IOTCS XOPOUIMMMI aK-
kymynaaTamu ITAY. MakcuManbHasg CKOpOCTD IIOIJIONIE-
Hu [TAY mummpamy sxnpoBoit ¢as3bl Ha HaYaIbHBIX CTa-
AVISIX Ipoliecca KOIYeHVsI MOXKeT U3MeHATbcs ¢ 0,14-107°

The composition of modern food systems includes both
macro- and microcomponents. The complexity of the for-
mation of modern systems based on natural raw materials
resides in the need to obtain a food product with satisfac-
tory taste-aromatic and safety characteristics, which are
largely related to the component composition of trace im-
purities [1].

The constituent microcomponents of such systems
and products based on them are a multitude of chemical
substances, the pool of which largely determines the main
consumer property of food products — their taste [1].
However, some of these substances, which are often found
in the food system matrix in trace amounts, can present a
certain hazard to humans and have the character of eco-
toxicants [1,2,3,4].

Traditional food production resides in the use of natu-
ral food raw materials that consist of the main nutritional
macrocomponents — proteins, fats and carbohydrates, the
content of which in the product can range from several to
90-95% [2, 3].

Micronutrients of food systems include all substances
that are part of the product as a result of the developed
formulation, as well as the substances formed in the prod-
uct matrix as a result of technological operations, or as a
result of the development of biochemical transformations
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mo 3,47-107° MKra ¢! mpu pocrte Temmeparypsl ¢ 40 o
55°C [55].

ITpoBopMMBIe HaMM B IIOC/IeHee BpeMs MCCIefoBa-
HJSI TTOKA3bIBAIOT, YTO MUKPOKOMIIOHEHTHBII COCTaB BO
MHOTOM HpefonpefensaeT BKyCO-apoMaTU4ecKye Xapak-
TEPUCTUKY NUIEBBIX CUCTeM. B cocTaB MuKpogpakiui
BXOZIUT, IO JJaHHBIM XPOMAaTOMac-CIeKTPOCKOINY, He-
CKO/IBKO COT pasJIMYHbIX OPraHMYeCKUX BeIeCTB, IIe-
pedYeHb KOTOPBIX NPUBOAUTCA B nuTeparype [56,57,58].
YacTb 3TMX BeI[ECTB CHMHEPreTU4ecKu GOpMUPYIOT BKYC
Y apoMar IPOAYKLWM, a YaCTbh, IPYU OIpPeeeHHBIX KOH-
LEHTPalMAX MOXKeT ObITh He6e30IIaCHBIMY /IS 3T0POBbA
Ye/IoBeKa.

BriBogbr

TaxuMm 06pa3om, paccCMOTpeHNe BOIIPOCOB MUKPO KOM-
TMOHEHTHOTO COCTOSHMS NUIEBBIX CUCTEM IOKAa3bIBaeT,
YTO COBpeMEeHHble NPOAYKTbl IUTAHNA MOIYT BK/IIOYaTb
Ppa3HoobOpasHOe KOMMIEeCTBO OPraHNYECKIX COeHEHNII,
Haj/IM4uMe HEKOTOPBIX 13 HUX He MOXKET PacCMaTpUBAThCA
KaK IT0JIOKUTeIbHBIN (paKTOp. BeICOKMII YpOBEHD OTHE/b-
HBIX MUKPOKOMIIOHEHTOB, IIO-BUUMOMY, U OOyC/IaB/Iu-
BaeT TEHJICHI[MIO IPOSsIBIEHNsI Pa3/IMYHBIX 3a00/IeBaHmMII,
MHOTMe U3 KOTOPBIX paHee He OBbUIM CBOVICTBEHHBIMIU
yenoBeKy. PopMMpoBaHMe HAyYHBIX OCHOB IIOTyYEHUA
IPOJYKTOB C Y4€TOM BO3MO>KHBIX HEO/TarONPYUATHDIX TEH-
JEeHIVIT MCIIONb30BaHNs HEKAaYeCTBEHHbBIX MHTPEMEHTOB
ABJISIETCS BaXKHOI 3aadyeil M3TOTOB/IEHNS U MCIIOIb30Ba-
HMSI COBPEMEHHDBIX MUII[EBBIX CUCTEM.

under the influence of the residual enzymatic activity dur-
ing long-term storage [5,6].

The level of such microcomponents is usually from
0.001% to 1-2%. Moreover, the lower quantitative level of
detection of a particular substance is largely determined by
the minimum sensitivity of the applied analytical method
of identification. For this reason, previously, many food
substances were practically not identified [1,7]. The devel-
opment of the modern chromatographic analytical meth-
ods, the methods of enzyme-linked immunosorbent assay,
as well as chromatography mass spectrometry shows that
in the real food systems, the level of the presence of certain
ingredients can be a millionth of one percent (ppm or even
ppb or ppt); however, an impact of these substances, nev-
ertheless, affects product flavor [7,8,9,10,11]. Part of these
substances can be positioned as unsafe or even harmful
impurities [12,13].

Micronutrients of food systems consist of different
groups of chemical substances that are in the raw mate-
rials initially as natural components. They are also found
in raw materials and products as incorporated substances
during the chemical processing of products in agricultural
production, such as pesticides, preservatives, stabilizers,
hormonal regulators. Microcomponents also appear as a
result of technological operations and the corresponding
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chemical and biochemical transformations, that arise as a
result of biochemical transformations under the action of
microorganisms during long-term storage, for example, af-
latoxins, heterocyclic amines [12, 14,15,16].

Micronutrients of natural origin can also be regarded as
minor products of hydrolysis of macrocomponents — free
amino acids formed as a result of protein breakdown, free
fatty acids of lipid origin, monosaccharides formed from
carbohydrates and nucleotides — products of DNA decay.
The total amount of these components in the native raw
material of animal origin usually amounts to hundredths
and even thousandths of a percent [15,16]. As a result of the
development of hydrolytic processes under the influence
of intrinsic enzyme systems and developing microflora, the
mass fraction of natural micronutrients may increase dur-
ing storage of both raw materials and products based on it
(1,12,13,14,15].

Foods contain many proteins, which are built from L-
amino acids linked by peptide bonds. As a result of hydro-
lysis and natural transfer of nutrients in living organisms
that are subsequently used in production of raw materi-
als for food systems, a small amount of free amino acids
is usually identified in amino acid analysis. For example,
in the bovine muscle tissue taken after slaughter, up to
0.005 % of the amino acid mixture is found, which consists
of (g/100 g protein): isoleucine 4.1; leucine 7.5; lysine 11.5;
cysteine 2.2; phenylalanine 4.3; tyrosine 4.1; threonine 5.3;
tryptophan 2.6; valine 5.1; alanine 3.3; arginine 7.1; aspartic
acid 6.4; histidine 4.2; glycine 4.6; glutamic acid 12.3; pro-
line 2.9; serine 3.3 [7,15].

Amino acids do not pose a hazard to humans. Some
are used as attractants — substances that enhance a taste
of a product. For example, the current widespread use of
monosodium glutamate in food systems gives products a
specific taste, and most importantly, causes addiction to
this taste and unnatural desire in an individual to con-
sume this product [16]. Monosodium glutamate can pro-
voke consumer’s dependency on a particular product type,
which cannot be considered a positive factor.

The presence of free amino acids to some extent con-
tributes to changes in the taste characteristics of a product.
Tryptophan is 35 times sweeter than sucrose, aspartic and
glutamic acids taste sour, and can have a pleasant and orig-
inal taste in the neutral solutions in a form of salts, glycine
has a characteristic taste of refreshing sweetness, which is
close in intensity to sucrose.The sweet L-amino acids are
glycine, alanine, serine, proline. The sweet D-amino acids
are valine, leucine, threonine, methionine, tryptophan,
histidine. Aspartame, a compound of L-aspartic acid and
methyl ester of phenylalanine, is 200 times as sweet as su-
crose. Isoleucine, leucine, tyrosine, L-valine and L-histi-
dine can give a food system a bitter taste [12,17].

An important natural microcomponent of animal raw
materials are free fatty acids (FA). The fatty tissue or organ-
iclipids are present in virtually any food system. Fatty acids
are part of fat and oils in the form of triglycerides of natural
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cis-forms of FA. Under the influence of temperature, light,
pH and enzymes, part of the FA is released, forming free
FA. It is believed that for food purposes, animal fats with
an acid number of not more than 2 mg KOH / g can be
used, which corresponds approximately to 1% of free FA in
the system [18]. Analysis of the fraction of free fatty acids
released from samples of raw materials and products by,
for example, stripping with steam, shows that the ratios of
free FA are generally similar to the total FA composition of
a product.

For example, free FA of pork fat in an amount of 0.1% of
raw material weight, can contain the following main fatty
acids (% of the sum): C (4:0) and C (6:0) to 0.1; C (8:0),
C (10:0), C (14:1), C (15:1), C (18:3) n3, C (20:1), C (20:3) n6,
C (22:2) and C (22:6)n3 to 0.4; C (15:0) and C (20:0) to 0.3;
C (12:0), C (17:1) and C (20:4)n6 to 1.5; C (14:0) and C (16:1)
to 4.5; C (16:0), C (18:0) from 10 to 25; C (17:0), C (19:0)
and C (22:0) to 0.7; C (18:1)n9c¢ from 20 to 42; C (22:1)n9
to 0.8; C (18:2)n6c¢ from 2 to 10; C (18:3)n6 to 2.1; C (20:2)
to 0.2 [18,19].

Food systems based on animal raw materials should
not contain trans-isomers of FA. However, the use of ther-
mal regimes above 200 °C can lead to the appearance of
an additional microingredient — trans-forms of FA. For
example, heating, as well as adding to a food system addi-
tives margarines, which knowingly contain trans-isomers
of FA can lead to the appearance of a trans-form of oleic
acid — elaidic acid. The content of C (18:1)n9t FA in the fat-
ty acid analysis of some food systems can be up to 0.6 and
more%. In this case, technology leads to the appearance of
unusual microcomponents. In the case of the substantial
temperature abuse in superheated fats for deep drying, this
microcomponent can become a macrocomponent, reach-
ing a value of 30-50 % of the sum of the FA [20,21,22].

High molecular weight fatty acids practically do not have
taste and odor. Low molecular weight FA (C (4:0) — C (8:0))
have a rather sharp, unpleasant odor, so their influence on
a taste of a food system occurs against the background of
negative correction of a product odor. It should be noted
that some lipids are present in food systems as phospholip-
ids. Hydrolysis of phospholipids contained in fats can lead to
the formation of choline. During the decomposition of cho-
line, poisonous substances are formed: neurin, muscarine,
trimethylamine. Trimethylamine, as the main product of
putrification, can give the animal fat a fishy odor. The taste
of «rancid fat» is largely predetermined by the presence of
free low molecular weight FA [23,24].

Carbohydrates are part of food systems that form macro-
complexes with proteins. The presence of free carbohydrates
(CH) can be established in a food system upon its hydroly-
sis. Due to high lability, the content of the microingredients
(CH) is usually very low. For example, in animal raw mate-
rials (beef, pork) it is possible to record the presence in the
free state of CH, mg.%: arabinose, galactose, glucose, xylose,
mannose, ribose, fructose at the level of 0.1-20.0; lactose and
sucrose in the range from 0.01 to 0.1 [25,26,27,28].
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The carbohydrates have a sweet aftertaste and can
positively influence a taste range of products. The average
content of free CH in lamb is higher than in beef or pork,
which may give a product a sweetish flavor. An important
factor in the formation of taste characteristics of food sys-
tems based on animal raw materials is the possibility of
interaction of free CH and amino acid micro-quantities —
the Maillard reaction at elevated temperatures. The result
of this reaction is the formation of brown products and ap-
pearance of a smoked meat taste [29].

Vitamins are important and useful microcomponents
of food from the viewpoint of modern dietology. A typical
vitamin composition of meat raw materials based on beef
or pork may include, mg/100 g of raw materials: vitamin
A —001;B,— 0.5 B, — 0.3; B, — 0.2; B, — 80.0; B, —
0.45; B, — 0.3; B, — 0.015; B, — 0.01; C < 0.00; D — 0.1;
E — 0.4; PP — 5.8; H — 0.03. Preservation of the natural
level of vitamins in raw materials and products based on
it, is a problem due to the known lability and the ability
to break down as a result of temperature influence, activ-
ity of food system oxidants, enzymatic activity, pH and
other factors. The process of destruction also occurs with
prolonged storage [30,31,32]. For example, in thermally
processed canned meat, amounts of the above mentioned
vitamins can be smaller by an order of magnitude and in-
clude only the most stable substances, mg/100 g of prod-
uct: vitamin A — traces; B, — 0.06; B2 — 0.05; B5 — 0.3;
B, —0.15 D — 0.2; E — 0.1; PP — 3.0. In some cases, when
the vitaminization of products is intentionally carried out,
the content of individual vitamins in finished products, for
example, vitamin C, may exceed the level of their natural
content by an order of magnitude [33].

In food products based on animal and other raw ma-
terials, harmful microcomponents, called biogenic amines
(BAs) [33,34] can be formed due to bio-logical decay.

The formation of BAs is mainly associated with the
breakdown of proteins. The processes of biochemical deg-
radation of proteins lead to a deterioration in the quality
of products and the accumulation of potentially hazard-
ous substances. BAs is a group of nitrogen-containing or-
ganic compounds with aliphatic (putrescine, cadaverine,
spermine, spermidine), aromatic (tyramine, phenylethyl-
amine) or heterocyclic (histamine, tryptamine) struc-
tures [35,36].

BAs are formed when foodstuffs are degraded and de-
composed, but higher concentrations may be observed
even before food becomes spoiled or organoleptically un-
acceptable. According to WHO, histamine can cause se-
vere allergic reactions, and some biogenic amines, for ex-
ample, cadaverine and putrescine, can enhance its allergic
effect [36].

The presence of microcomponents, BAs, is character-
istic for different types of products. In fresh meat, the BA
content is usually small, taking into account that the con-
centrations of di- and polyamines vary over a wide range.
The technological processing of meat products also affects
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the content of amines. It is shown that the amount of his-
tamine in cooked sausages (up to 9 mg/kg) is usually less
than in dry sausages (up to 380 mg/kg). Large concentra-
tions of BAs were found in all types of fish. It was reported
that up to 5 g/kg of histamine and up to 3 g/kg of tyramine
were detected. In other studies, the average concentration
of histamine in mackerel ranged from 0.55 g/kg to 1.788
g/kg. In addition to fish, biogenic amines are found in
cheeses that have undergone long-term storage. The con-
centration of histamine in cheeses can reach 2.6 g/kg and
tryptamine 2.17 g/kg [37].

In plants, up to 100 mg/kg of serotonin and tyramine
were detected. In cocoa beans, a large amount of phenyl-
ethylamine, tyramine, tryptamine and serotonin are con-
tained. Because of this, amines can get into the chocolate.
In bananas, tyramine and serotonin are also present in
appreciable concentrations. In sauerkraut, the histamine
content can reach 200 mg/kg. In beer, the levels of biogenic
amines are usually below 20 mg/l. There are reports about
higher concentrations of tyramine (up to 74 mg/1) and ca-
daverine (up to 34 mg /1) [38,39].

Due to the fact that among BAs only histamine is con-
tained in practically all types of products, especially in fish
products, the EU Commission Regulation No. 2074/2005
sets the histamine limits for different fish products at a level
of 100 to 400 mg/kg. In the Russian Federation, the hista-
mine limit is defined in an amount of <100 mg/kg. All pro-
cesses of production and storage of protein containing food
products should be realized in conditions of minimizing the
protein oxidation and the appearance of BAs [38,39,40].

Over the past decades, scientific and technological
progress in the field of agriculture, as well as the develop-
ment of technological processes in the food industry, have
led to quite significant changes in the micro components
of food systems and the appearance of unusual chemicals
in products [2, 3,4,5,6,7,8,9,10]. The main component of
any food system is water. Most micronutrients, including
unsafe, enter the food systems with water. According to
international requirements, the MAC of such substances
in drinking water used by enterprises in food production
technologies should not exceed, mg / l: acrylamide —
0.0005; alachlor — 0.02; aluminum — 0,2; aldicarb — 0.01;
ald-rin — 0.00003; ammonium — 0.2; atrazine — 0.002;
barium — 0,7; benzo(a)pyrene — 0.0006; benzaton —
0.03; benzene — 0.0007; boron — 0,3; bromates — 0.025;
bromodichloromethane — 0.06; bromoform — 0.1; vinyl
chloride — 0.01; hexachlorobenzene — 0.001; hexachloro-
butadiene — 0.005; heptachlor — 0.00003; DDT — 0.002;
dibromoacetonitrile 0.1; 1,2-dibromo-3-chloropro-
pane — 0.001; dibromochloromethane — 0.1; dichloro-
acetonitrile — 0.09; 1,2-dichlorobenzene — 0.001; 1,4-di-
chlorobenzene 0.0003; dichloromethane — 0.02;
dichloroprop — 0.1; 1,2-dichloropropane — 0.02; 1,3-di-
chloropropene — 0.02; dichloroacetic acid — 0.05; 2,4-di-
chlorophenoxy butyric acid — 0.09; 2,4-dichlorophe-
noxy acetic acid — 0.009; 2,4-dichlorophenol — 0.0003;
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1,2-dichloroethane — 0.03; 1,2-dichloroethylene — 0.05;
di(2-ethylhexyl)adipate — 0.08; di(2-ethylhexyl) phthal-
ate — 0.008; iron — 0,3; cadmium — 0.003; xylene —
0.02; lindane — 0.002; manganese — 0.1; copper — 1;
2-methyl-4-chlorophenoxyacetic acid — 0.002; methoxy-
chlor- 0.02; metolachlor — 0.01; molybdenum — 0.07;
molinate — 0.006; monochloramine — 3; monochloro-
benzene — 0.01; arsenic — 0.01; sodium — 200; nickel —
0.02; nitrates — 50; nitrites — 3; nitrilotriacetic acid — 0.2;
pendimethalin — 0.02; pentachlorophenol — 0.009; per-
methrin — 0,02; pyridate — 0.1; propanil — 0.02; mer-
cury — 0.001; lead — 0.01; selenium — 0.01; hydrogen
sulphide — 0.05; silvex — 0.009; simazine — 0.002; sty-
rene — 0.004; sulfates — 250; antimony — 0.005; 2,4,5-T —
0,009; tekoprop — 0.01; tetrachloroethylene — 0.04; tolu-
ene — 0.02; trihalomethane — 0.001; trifluralin — 0.02;
trichloroacetaldehyde — 0.01; trichlorobenzene — 0.005;
trichlorotributyltin oxide — 0,002; trichloroacetic acid
-0.1; 2,4,6-trichlorophenol — 0.002; trichlorethylene —
0.07; formaldehyde — 0,9; fluorine — 1.5; chlorine — 0.6;
chlordane — 0.0002; chlorides — 250; chlorites — 0,2;
chlorotoluran — 0.03; 2-chlorophenol — 0.0001; chlorocy-
anin — 0.07; chromium — 0.05; cyanides — 0.07; zinc — 3;
carbon tetrachloride — 0.002; epichlorohydrin — 0.0004;
EDTA — 0.2; ethylbenzene — 0.002 [41,42,43,44]. The
listed components, when ingested, become introduced mi-
crocomponents, which should be strictly controlled [45].
The introduced food micronutrients, first of all, are pesti-
cides. More than 2000 organic substances used as pesticides
are included in the list of substances allowed for the use in ag-
ricultural production on the territory of the Russian Federa-
tion, [46]. However, the necessary control over their residual
content in finished products is not properly established.
Previously, in the Russian Federation, there were nor-
mative documents prescribing analytical control over the
residual content of 70 pesticides, most of which were not
allowed in food products (mg / kg): abate 1,0; actellic 0.01;
aldrin is not allowed; amidophos 0.3; atrazine 0.02; afugan
is not allowed; aerol 2 is not allowed; basudin 0.7; basudin
is not allowed; baytex 0.2; hexachlorane 0.1; hexachlorane
0.01; heptachlor is not allowed; hypodermine-chlorophos
is not allowed; HCH gamma isomer 0.1; 2,4-D-amine salt
is not allowed; 2,4-D-butyl ester is not allowed; 2,4-D-
dichlorophenoxyacetic acid is not allowed; 2,4-D-dichlo-
rophenol is not allowed; 2,4-D-crotyl ester is not allowed;
2,4-D-low volatile esters are not allowed; 2,4-DM is not
allowed; 2,4-D-octyl ester is not allowed; 2,4-D-chloroc-
tyl ester is not allowed; DDVP is not allowed; DDT and
its metabolites 0.1; valexone dermatosol 0.02; dibrom 0.3;
diuron is not allowed; DNOC is not allowed; dursban 0.1;
carbophos is not allowed; kambilen is not allowed; coral
0.2; sodium fluorosilicate 0.4; creolin 0.1; linuron is not
allowed; lontrel 0.3; methylmercaptophos is not allowed;
metaphos is not allowed; neopinamine is not allowed; di-
chloro-urea is not allowed; nitrafen is not allowed; nitrofen
is not allowed; oxamate is not allowed; pedix is not allowed;
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sodium pentachlorophenolate is not allowed; polychloroc-
amphene is not allowed; polychloropinene is not allowed;
propoxur is not allowed; reglone 0.01; mercury-containing
pesticides are not allowed; sevin is not allowed; serocin
is not allowed; thiophos is not allowed; tiram is not al-
lowed; trichloromethaphos 0.3; trichlorometaphos-3 is
not allowed; phosalone is not allowed; chlorophos is not
allowed; polychome is not allowed; ciodrinum 0.05; tsiram
is not allowed; etaphos 0.01; fenagon is not allowed [47].

In recent years, the regulatory documents have been in
effect in the Russian Federation that prescribe control over
organochlorine pesticides (OCPs) only by two parameters:
the total content of a, B, y-isomers of hexachlorocyclohex-
ane (XHCH), and the total content of DDT and its me-
tabolites. For animal products, the maximum allowable
concentration (MAC) for these parameters is set at a level
of 0.1 mg/kg. For some types of food products based on fat
raw materials, the MAC values for ZHCH and ~DDT can
be 1.0-1.25 mg/kg [48,49].

Our studies on the real levels of OCP content (a-HCH,
B-HCH, y-HCH, §-HCH, aldrin, heptachlor, endosulfan I,
endosulfan II, endosulfan, DDE, DDD, DDT and endrin)
in domestic products based on animal raw materials show
that the amount of these OCPs in the certified products
today is from 0.001 to 0.03 mg/kg with the MAC values of
0.1 mg/kg. Taken into consideration that HCH and DDT
are ubiquitously banned, this indicator shows a real level
of these ecotoxicants in food [50].

Higher values of the content of OCPs in meat products
that exceed the MAC by two or more times, can be ob-
served in samples of products derived from ecologically
unfavorable areas [51].

The «green revolution» in agricultural production over
the past decades has led to the introduction into practice of
various hormonal and medicinal products that are used to
intensify production. With regard to the production of meat
raw materials, this trend can be traced roughly as follows.
For example, in poultry production, a chicken is adminis-
tered the hormone, diethylstilbestrol (DES), at a level of up
to 5 mg/kg body weight. The rate of muscle mass accumula-
tion can increase two to three times. Poultry meat obtained
in this way can contain hormone residues up to 0.005 mg/
kg or more. The presence of this quantity of the hormone
in the chicken legs is hazardous for a consumer as the hor-
monal regulation in the human body is disturbed. After sev-
eral years of the use, DES, as well as estradiol, were legally
banned for use [52]. Nowadays, however, manufacturers are
beginning to apply new, not yet prohibited regulators, for
example, ractopamine [53]. Today, almost all products com-
ing from the United States, Canada, partially from Brazil,
were produced using hormone technology.

The Regulation TR CU lists the main substances that
should not be in meat products, depending on the type of
raw materials, mg/kg: kanamycin 0.1-2.5; neomycin 0.5-5;
paromomycin 0.5-1.5; spectinomycin 0.3-5; streptomycin /
dihydrostreptomycin 0.5-1; ceftiofur 1-6; cephalexin 0.2-1;
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cefapyrin 0.05-0.1; cefquinome 0.05-0.2; sulfonamides 0.1;
baquiloprim 0.01-0.15; trimethoprim 0.05-0.1; clavulanic
acid 0.1-0.4; lincomycin / clindamycin 0.1-0.4; pirlimycin
0.1-0.4; thiamphenicol 0.05; florfenicol 0.1-3; flumekin
0.2-1.5; ciprofloxacin / enrofloxacin / pefloxacin (ofloxa-
cin / norfloxacin 0.1-0.3; danofloxacin 0.05-0.4; difloxacin
0.1-1.4; marbofloxacin 0.05-0.15; oxolinic acid 0.05-0.1;
erythromycin 0.2; spiramycin 0.3-1; tilmicosin 0.05-1; ty-
losin 0.1; tylvalosin 0.05, tulatromycin 0.1-3, thiamulin 0.5;
valnemulin 0.05-0.1; rifampicin 0.1; colistin 0.15; bacitra-
cin 0.02-0.15; avilamycin 0.05-0.2; monensin 0.002-0.03;
lasalocid 0.005-0.05; nitrofurans <0.1; metronidazole
<0.1; streptotricin 0.7; tetracyclines 0.01-0.6; penicillins
0.05-0.3; diclazuril 0.005-3; imidocarb 0.05-1.5; toltra-
zuril 0.1-0.5; nicarbazin 0.025-0.1; robenidine 0.005-0.05;
semduramicin 0.002; narasin 0.005; maduromycin 0.002;
salinomycin 0.002; halofuginone 0.003; decoquinate 0.02;
amitraz (2,4-dimethoxyamphetamine) 0.1-0.4; levomyce-
tin is not allowed 0.0003.

This list includes almost all antimicrobial and antibi-
otic preparations, which residual micro-quantities in food
products are a direct hazard to humans, substantially im-
pairing possible antibiotic treatment schemes and result-
ing in an ineffectiveness of the part of preparations that
patients previously consumed with food.

It can be noted from the real practice of current certi-
fication that there is the systematic abuse in terms of le-
vomycetin treatment of Chinese fish products, as well as
significant quantities of poultry containing high concen-
trations of nitrofurans.

Another class of introduced microcomponents are
polyaromatic hydrocarbons (PAHs). They are released
from thermally heated wood and enter food systems ob-
tained by smoking technologies. PAHs represent a rather
high level of hazard and have carcinogenic properties [54].

It is shown that the main PAHs from smoldering wood
enter the fatty tissue of a meat product when smoking,
in particular at a temperature of 55 °C with concentra-
tions increasing with time, ug/kg: cyclopenta[c, d]pyrene
0.41-3.43; benz[a]anthracene 0.18-1.25; chrysene 0.14-
1.19; 5-methylchrysene 0.03-0.08;. benz[j]fluoranthene
0.01-0.07; benz[b]fluoranthene 0.03-0.92; benz[k]fluor-

anthene 0.03-0.34; benz[a]pyrene 0.11-081; dibenzola, 1]
pyrene 0.02-0.03; dibenz[a, h]anthracene 0.1-0.18; benz[g,
h, i]perylene 0.37-0.76; indene [1,2,3-cd]pyrene 0.07-0.40;
dibenz[a, e]pyrene 0.03-0.64; dibenz[a, i]pyrene 0.01-0.02;
dibenz[a, h]pyrene 0.01-0.04 [55].

The entrance of such substances into food products
should be minimized; so at the legislative level, their re-
sidual content is monitored. At present, the national nor-
mative documentation establishes the maximum allowable
level of the content of one of the PAHs — benz[a]pyrene
at the level of 1 pg/kg. The European standards apply the
maximum limits for four PAHs: benz[a]pyrene, chrysene,
benz[a]anthracene and benzo[b]fluoranthene, the total
content of which should not exceed 2.0 pg/kg.

The fat components of food products, because of their
high solubilizing ability in relation to aromatic compounds,
are good accumulators of PAH. The maximum absorption
rate of PAHs by lipids of the fat phase at the initial stages of
the smoking process can vary from 0.14-107 to 3.47-107 pg
x I'x s with a temperature increase from 40 to 55 °C [55].

Our recent research shows that the microcomponent
composition largely determines the taste and aromatic
characteristics of food systems. The composition of mi-
crofractions includes, according to chromatographic spec-
troscopy, several hundred different organic substances, a
list of which is given in the literature [56,57,58]. Some of
these substances synergistically form the taste and aroma
of products, and some, at certain concentrations, may be
unsafe for human health.

Conclusion

Thus, consideration of the issues of the microcompo-
nent state of food systems shows that modern foods can in-
clude a variety of organic compounds; the presence of some
of them cannot be considered a positive factor. The high
level of individual microcomponents seems to be respon-
sible for the tendency of manifestation of various diseases,
many of which were not previously characteristic of hu-
mans. The formation of scientific principles for obtaining
products, taking into account possible unfavorable trends
in the use of substandard ingredients, is an important task
of manufacturing and using modern food systems.
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