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lMpobnema 6e3onacHOCTU NPOAYKTOB
NUTaHWA akTyanbHa BCerAa, Tak Kak 3To
OAWH U3 OCHOBHbIX haKTOpOB, onpeaens-
IOLLMX 300POBbE MIOAEN U COXpaHEHNe re-
HocpoHAa. MNoa BesonacHOCTLIO MPOAYKTOB
nuTaHnsa cnegyeTt NOHUMMATb He TONbKO
OTCYTCTBME OMAaCHOCTM ANS 300pOBbS Ye-
noBseka npu ux ynotpebneHunmn (nuiesble
OTpaBrieHns N TOKCUKOMHMEKLUMN), HO ”
OTCYTCTBME OMACHOCTWU OTAANEHHbIX MO-
CNeacTBUM (KaHLLEPOreHHOro, MyTareHHo-
ro n TepaTtoreHHoro gevictans) [5]. OgHako
He Bcerga BO3MOXHO obecneunTb 6eso-

NMacHOCTb >XMBOTHOIO MULLEBOrO CbIpbsl U
NpoayKTOB ero nepepaboTku, Tak Kak OHU
SIBMSIOTCA COCTABHOMW YacCTbi NULLEBOW
Lenoykn 1 oTpaxarwT xapakTep B3aMMo-
OEeWNCTBUS XNBOTO OpraHn3Ma C ycrioBusi-
MW OKpyXartoLLen cpeabl [2, 3].

MuweBble NpoAykTbl ob6nagatoT He
TONbKO NOTPEOUTENLCKMMNU CBONCTBAMU,
HO M MULLEBON LEHHOCTbLIO, KOTOpasi 3aBu-
CUT OT COAEPXaLLUMXCA B HUX XMMUYECKMX
BellecTB. YacTb HYTPUEHTOB sIBNsieTCA
€CTECTBEHHOW CTPYKTYPHOW COCTaBnsto-
LLle NPOAOBOMLCTBEHHONO Chipbs U NULLe-

r. Tpouuk, yn. larapuHa, 13;
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BbIX MPOAYKTOB, HO UMeeTCHa u Apyras
yacTb, KOTOpasa nocTtynaeT B MPOAYKThI
M3BHE U ABMNSETCA CNeACTBMEM aHTPOMO-
reHHoro 3arpssHeHust 6uocdepbl. Cpeaun
HMX OOLLUMPHYIO U BECbMa OMacHy B TOK-
CMKOSIOrM4eCKOM OTHOLUEHUW Tpynmny Be-
LLIeCTB COCTaBMIAT THKENbIE MeTannbl.
YenabuHckas obnacte — 3T0 NPOMBbILL-
NeHHbI permoH Poccnmn. 30ecb CKOHLIEHT-
prpoBaHO GoMbLLIOE KONMYECTBO Mpeanpu-
ATWUIN YEPHOM W LBETHOW MeTamnnyprum,

Heavy metals, hens egg, safety.
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3HepreTuku, 3aBodoB no nepepaboTtke no-
Ne3HbIX UCKOMaeMblX, KOTOpble BblOpachl-
BalOT B OKpY>XKaroLlylo cpedy pasHoobpas-
Hble KCEHOOMOTUKN, B TOM YUCIE U TSDHKE-
nble MeTanmbl.

Llenb nccnepoBaHun

M3yyeHne 6e3o0nacHOCTM KypUHOro
Anua, NofyvyeHHoOro OT Kyp B pasfuyHble
CPOKU penpoayKTUBHOIrO nepvoga, no co-
OEepXaHNIo HUKENs 1 CBUHLA, a Takke Bbl-
ABMEHNE XapakTepa B3anMOCBA3W MeXay
YPOBHEM 3IEMEHTOB B SAMLE U KPOBWU.

MaTtepuanbl n meToabl UcCneaoBaHumn

JkcnepuMeHTanbHas YacTtb paboThbl
BblnonHeHa Ha 6ase OAO «YenabuHckasn
ntuuedabpuka» B 2005-2008 rogax. Ma-
Tepuanamy UCCrneaoBaHU CNyXunu Lo
1 KpoBb Kyp Kpocca «JlomaHH Genbiny», no-
nyyeHHble Ha 18, 26, 52 n 80 Hepgensax pen-
POAYKTUBHOIO nepuoaa.

B npobax sviua n kpoBu onpepensnu
BanioBOe coAepXXaHwe CBUHLA W HUKens
MEeTOAOM aTOMHO-abCcopbOUMOHHON CnekT-
pocdoTOoMeTpun. JKCNePUMEHTaNbHbIN
undppoBon matepuan 6bin NOABEPrHYT CTa-
Tnctudeckon obpabotke Ha MK ¢ nomo-
weto TabnuuHoro npoueccopa Microsoft
Excel 2003.

[nsa oueHkn 6e30MacHOCTU KypUHOro
Anua paccuuTbiBanM UHAEKC ero 3arpss-
HEeHUst meTannamu no dopmyrne:

3B = Ci : MOKi,

rae Ci — KOHUeHTpaums TSHKENoro me-
Tanna B suue;

NAOKi — npegenbHO gonycTMMas KOH-
LeHTpauma meTanna B sinue.

[ns oueHKn xapakTepa B3auMOCBSA3N
MeXay KOHLIEHTpaLuen 3reMeHTOoB B anLe
1 KPOBW paccyuTbiBany KO3MULMEHT Kop-
pensuMmn ¢ NOMOLLBIO NakeTa MpUKNagHbIX
nporpamm «Bepcus», a Take koaddpumum-
€HT aKkKyMynsiuum meTanmnoB B fnlue no
dopmyne:

K=C,:C,,

rae C, — KOHUEHTpaums TSXEnoro me-
Tanna B suue;

C, — KOHUeHTpauus Tsxénoro metan-
na B KpOBW.

Pe3ynksTaTbl uccnegoBaHum

KypuHoe anuo siBnseTca LueHHenwum
NULLEBbLIM NPOAYKTOM M BXOAMT B pauu-
OH DOnbLUMHCTBA MoAen pasHoro Bo3pa-
cTa. YCBOSAEMOCTb KOMMOHEHTOB siLa
coctaBnset 96-98%. B coctaBe AaaHHoO-
ro Npoaykta B OpraHu3M 4enoseka Mo-
CTYNalT He TOSNbKO XUMUYECKNE SNEMEH-
Tbl, obnagawLwine NULLEBON LLEHHOCTbIO,
HO 1 pa3HOObOpasHble 3arpA3HUTenu, uc-
TOYHMKOM MOSIBIIEHUS KOTOPbIX B MuLie-
BbIX MPOAYKTaX ABNSETCS OKpyxarwLias
cpena. NoatoMy cTeneHb 3arpssHeHUs
KYPUHOTO Aiua TSXENbIMU MeTannamu
HanpsiMylo 3aBUCUT OT YPOBHS 3arpsas-
HEHUS MK NpUpoAHON cpedbl. B Hawmx
nccnefoBaHMAX oueHeHa be3onacHOCTb
KYPUHOrO siiia no CoAepXaHuto B HEM
HUKENs 1 CBUHLA, KOTOpble 0ObIYHO nMe-
10T @HTPOMOreHHOEe MPOUCXOXAEHME.

XoTenock Obl NOAYEPKHYTh, YTO HUKEMb
B nocnegHve rogpl 6bin OTHECEH K He3ame-
HUMbIM MUKPO3fieMEHTaM, TaK Kak OH y4a-
CcTByeT B npoueccax metabonuama xe-
nesa n cnocobcTByeT ycBOeHWio meau. Ho
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OaHHbIMK cBOWCTBaMM obnagaeTt TOSNbKo
MeTann nuLeBoro npoucxoxaenus [1, 4].

Mbl ycTaHOBWMMM, YTO cogepXkaHue Hu-
Kens u CBMHLA B SAMLE 3aBUCUT OT Cpoka
penpoayKT1BHOroO nepvoga. MuHumansHble
KOHLEHTpauunM yCTaHOBMEHbI B Havane
ANLeKnaakM, MakCumarnbHble — B KOHLE
(tabn. 1). MNpn aTom ux cogepxaHne He
npesbiwaeT 3Havenun MOK.

B anue, nonyyeHHom Ha 18 Hegene pen-
pOAYKTMBHOro nepuoga, senuunHa V3B
ona Hukens coctasuna 0,35+0,11; gnsa
cBuHua — 0,300,085, To ecTb gaHHble ane-
MEHTbI CoAepXanucb B MPOAYKTE MpumMep-
HO B 9KBMBaneHTHOM konudecTtBe. K 80
Hegene swileknaaku senuyuHa N3B ansa Ni
yBenuuunach B 1,94; a ana Pb — B 1,8 pa3a
(Tabn. 2). CnegoBaTtenbHo, XOTS B AMUe 1
HabniogaeTca yBenMueHue ypoBHsi MeTarn-
1I0B, HO OHO COAEPXWUT nx B Be3onacHbIX
ONs opraHu3ma 4erioBeka KonuvecTBax.
OpfHako KypuHOe AnLo He siIBNSieTCs eauH-
CTBEHHbIM NPOAYKTOM pauuoHa 4eroBe-
Ka, n 9T0 onpegensieT HeobXoAMMOCTb Or-
paHU4YeHUst NOCTYMINEHUsI OAHHbIX 3NEMEH-
TOB B COCTaBe Apyrux npoayKTOB.

Anuo sBnsieTca He TOMbKO LEeHHEeNLWNM
NULLEBBLIM NPOAYKTOM ANS YernoBeka, HO
ewé n obecneunBaeT NpoLEecc pa3MHOXe-
HMA NTUUbl. Ero xuMuyeckuii coctas npex-
[Oe BCero onpegensieTcs ycroBusMn pas-
BUTUSA 3apodblua. Anuo coaepxuTt 6ornb-
lWON 3anac nuTaTenbHbIX BeELECTB,
MNCTOYHMKOM KOTOPbIX SIBMSIETCA OpraHvM3m
NTWLbI, MOSTOMY JTIOTMYHO NPEANONOXMUTb,
YTO KOHLIEHTPaLUsi HUKENS 1 CBUHLA B HEM
HanpsIMylo CBs3aHa C MX KONMMYECTBOM B
opraHu3me Kyp-HecyLuek. C 9Tou Lenbio Mbl
onpeaensny ypoBeHb Uccrnegyembix me-
TannoB B KPOBW MTULbl B COOTBETCTBYHO-
LiMe CPOKM PEenpoayKTUBHOIO nepvoaa.

HanmeHbline konuyecTBa TAXENbIX
METarnmnoB CoaepXaTcs B KPOBU Kyp B Ha-
Yane nepuoga auueknagku (tabn. 1). K
KOHLY penpoayKTUBHOro nepuoga ypo-
BEHb HuKens Bo3pacTtaeTt B 1,93; a CBUH-
ua — B 1,44 pasa. lNpu cooTHoWeHUN xa-
pakTepa M3MEHEHWI KOHLEHTpauun ane-
MEHTOB B fAlLE N KPOBW NTULbI obpaliaeT
Ha cebs BHMMaHue TOT haKT, YTO Hapac-

TaHWe cofepXaHue HUKens B fAle npo-
MCXOAUT NMPUMEPHO MPOMOPLIMOHANBLHO €ro
yBenuyeHunto B kposu. OgHako Takas 3a-
KOHOMEPHOCTb He MpocnexunsaeTcs B
OTHOLLEHMN CBMHLA.

Onsi Toro 4tobbl pa3obpatbcs B Mexa-
HU3ME B3aMMOCBSA3N Mexay TAXKEnbiMu
mMeTannamu siiua U KpoBW NTULbI, Mbl Bbl-
MOSHWIN KOPPENALMOHHBIV aHanm3 (Tabn. 2).

3HayeHne koadhdurLmMeHTa Koppensaumm
ANS HUKENs BO BCE Nepuopbl Snueknagku
CBMAeTenbLCTBOBaNoO 0 Hanuyuu obpaT-
HOW (PYHKLMOHAmNbLHON 3aBMCUMOCTU, KO-
Topas Obina BblpaXkeHa OT cpedHen go
CUNbHOW CTENeHU, a HaunHas ¢ 52 Hegenu
penpoaykTuBHOro nepuoga bbina gocto-
BepHa. CrnepoBaTernbHO, MOXHO Mpeano-
FNIOXWTb, YTO rOMeOoCTa3 HWKeNsd B opra-
HuU3mMe Kyp obecneuymBaeTcs He 3a CYET
ero BbIBEAEHUS U3 opraHmMama NTuubl B
cocTaBe AMua, U yBenuYeHne KOHLEeHT-
paunn HUKens He SIBNSeTCS CrneacTBueM
MOBbILLIEHNS YPOBHA MeTanna B Kposu, a
00ycrnoBneHo BOCTpebOBAHHOCTbIO AaH-
HOro anemeHTa B npoueccax ambpuore-
He3a. O6 aTOM cBMAOETENbCTBYET 3Haye-
Hue KoadduuMeHTa akkymynauum ane-
MeHTa B AL U3 KPOBU, YPOBEHb KOTOPOrO
NpakTUYeCKNU He U3MEHSNCH B TeYeHune
BCEro penpoaykTUBHOIO nepuoaa.

[ns cBuHLA yCTaHOBMNEH NpsiMOV BuA
KOppensUMoHHON B3anMocBA3n. Koaddum-
LMEHT Koppensaumn ¢ 26 Hegenu penpoayk-
TMBHOTO nepuopaa Obin JOCTOBEPEH U yKa-
3blBan Ha CUIbHO BbIPAXXEHHYIO CTeMneHb
BMUSHWA (Tabn. 2).

CnepoBarenbHO, yBeNUYeHe KOHLIEH-
Tpauum CBMHL@ B COCTaBe KypuMHOro snua
ABNSAETCA CNeAcTBMEM HaKOMMEeHUsa me-
Tanna B opraHuame nTuubl. 3TOT BbIBOA
NOATBEPXAAETCA XapakTepoM U3MEHEHUS
KoaULMEHTa akKyMmynaunm meTanna B
AriLe B Xo4e penpoayKTUBHOrO nepunoaa, a
Takke yKasblBaeT Ha TO, YTO CBUHEL, 00-
napaeT MeHee BbIpaXeHHoON Guonornyec-
Kol BocTpeboBaHHOCTLIO 1 MeTabonuyec-
KON aKTMBHOCTbIO MO CPaBHEHWIO C HUKe-
nem. MoaTomy opraHusm NTWLpBl NbiTaeTcs
ocBoboaMTbCA OT MeTanna BCEMU BO3-
MOXHbIMU crniocobamu, B TOM uynucne n 3a

Tabnmua 1

CopepxaHue TAXENbIX MeTannos B anue n kposu, n=10 (X+Sx)

Cpokk YpORSHE METannoE B AHLS, YPpoEEHE MET3NNOE B KPOEM,
PENPOAYETHEHOMD MEKT MEMONESN
nepHopaa, He g, M i Fh M i Fhb
18 0,025+0,011 0,01540,004 1,2340,08 0,090,005
25 0,035+0,009 [ 0,0445+0,0037 1,4340,05 0,023+0,007
52 0,085+0,014 [ 0,02140,0035 2.25+0,197 0,11+0,0038
20 0,055+0,008 [ 0,027H,0031 2380217 0,13+0,005F
nak a,1 0,05 - -
Mpumeyanue: * p<0,05 no oTHowweHWIO K 18 Hegene penpoayKTMBHOMO Nepuoaa.
Tabnmua 2
XapakTep B3aMMOCBSA3M MeXAy YPOBHEM TSKEMbIX METannoB siila U KpoBwu
Heazn i W3B=C:NAK R M ek Ay ypos new Ka=Ca:Cr
A HLE- MeTannok AWMUA W KpaEW
[ ERL] M Fh Mi Fh Mi Fh
[E 0,25+0,11 [0,2040,025 | -0,5140,20 | 0,24+0,34 |2 101,07 | 11,571,907
26 0,36+0,00 [ 02040075 | -0.5140,31 | 0.71+0.24° | 2 650,73 | 18.27+4.75
52 065+0,11 | 0424007 | -0.7840,22" | 0.774+0.22" | 3204070 | 18.27+2,30
20 0,63+0,00 | 0,54+0,06" | -0,81+0,20° | 0,76+0,23" | 3,1040,53 | 20,55+2 047

Mpumeyanue: * p<0,05 no oTHoweHuo K 18 Heagene penpoAyKTUBHOIO nepuoaa.
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CYE€T BbIBEAEHUSI B COCTaBe snLa.
Takum o6pasom, pesynbTaTbl HaLIUX
nuccrnegoBaHUn nokasanu, YTo KypuHoe
MU0, Npou3BedEHHOe B ycnoBusix Yens-
OuHckon obnacTu, aensieTcs 6e3onacHbIM
ONsi opraHnsma YerioBeka no coaepkaHuio
HWKENs 1 CBUHLA, TaK KaK ypoOBEHb AaH-

|
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HbIX METarnmnoB He MpeBbIlaeT 3HaYeHUN
MAK v nHpexe 3arpsasHenns npogykta Ni n
Pb HamHOro meHbLUe eanHULbI.

XapakTtep U3MeHeHUs1 KOHLeHTpauum
HVKens B AnUe onpegensieTcs uanonoru-
YECKMMWN MEeXaHU3MaMu perynmpoBaHus
XMUMMUYECKOro CoCTaBa fnua 1, BEPOSATHO,

NuTepatypa

BOCTpeOOBaHHOCTbIO AaHHOrO 3reMeHTa
B npoLeccax ambpuoreHesa, YTo NoATBEp-
XOaeT ero acceHuManbHOCTb. YPOBEHb
CBMHLA B siiLle, HAO6OPOT, SABNAETCS cnea-
CTBMEM HaKOMMEeHUs MeTanna B opraHus-
Me NTuuUbl. 3a CYET BbIBEOEHUS 3reMeHTa
B COCTaBe siiLa perynumpyeTtcsl ero ypo-
BEHb B KPOBW Kyp-HECYLLEK.
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