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[MpenctasneHbl pe3ynibTaTbl XMMUKO-TOKCUKONOrMY4eCcKoro nccnenosaHus 80-tu
06pasuoB Kpenkmx ankoroibHbiX HAMMTKOB AOMALIHErO N3rOTOBIEHNS (CAMOrOH) N3 PasHbIX
pernoHos Poccun. Xmmmnyeckuin COCTae aHannsmposann MeTogamm ra3soBom xpomarorpagum u
XpoMaTto-Macc-cnekTpoMeTpun. TOKCUYHOCTb — 3KCMPECC-MeTOA0M C UCMOb30BaHNEM B
KayecTBe TecT-06bekTa crnepMbl KPYNHOro poratoro ckota. 1o xmuMmyeckomy coctaBy OKONO
50% 06pasLoB caMoroHa Mano OT/IMYaNoCh OT APYrnX ankorofibHbIX HANUTKOB, NMOMYYEHHbIX
METOO0M AUCTUANSALMM (KOHbSIK, BUCKK, rpanna). 30% obpasuoB cooepXnT OTHOCUTENbHO
60nblOe KONMYECTBO KOMNOHEHTOB CMBYLIHOMO Macna. 17,5% o06pasLoB cooepXxumT
3Ha4YnTEeNIbHOE KOIMYECTBO npuMecer (KOMNOHEHTbI adonpoanbaerngHon pakumm n
CMBYWHOro macna, 6eHsanboerna, omaueTtun, aueTouH, aTunnaktar u gp.). 65% obpasuos no
YPOBHIO TOKCUYHOCTWN COOTBETCTBYIOT 40% pacTBOpPY 3TUIOBOrO CAMPTA MapKn «IKCTpa»;
ocTasnbHble 0OHAPYXUNW NOBbIWEHHYIO TOKCUYHOCTb. XUMUKO-TOKCUKONOrnyeckoe
nccnenoBaHve Kpenkux ankorosibHbIX HAMMTKOB OOMALUHEro U3roToB/IEHUS (CaMOroH) 13
pasHblX pernoHos Poccuu.

Hy>xHbin B.I1., CaBuyk C.A., Kaomos P.W..

HNWN napkonorum M3 P®, NHCTUTYT reoxummnn n aHanutuyeckom xummn PAH, BHUNA
MeOnuUnHCKOn TexHunku M3 Pd

HacTtosuwee nccnenosaHne NnpoBoAUNOCH B pamMKax MEXAYHAPOAHOW Hay4YHOW Nporpammbl
«/13yyeHne mopener noTpedbneHns HEKOMMEPYECKOro ankorons: CPaBHUTENbHOE U3yYeHne
KYNbTYPHbIX TPAAMLWIA», UHULNATOPOM KOTOPOM ABUACS MeXayHapoaHbI LEHTP
ankorosfibHon nonutukn (BawwuHrtoH, CWA). Hay4HbIi KOOpAMHATOP POCCUICKOro doparmMeHTa
nporpammbl — akagemmk PAMH, npodgeccop W.IN.AHoxnHa.

NccnenosaHue pa3mepoB 1 0CO6eHHOCTE NOTPebNeHNs ankoronbHbIX HANNTKOB
LOMaLHEro N3roToBNeHNs CeNbCKUM HaceneHnem Poccmm nposBoannoch noL pykoBoACTBOM
[".[". Baurpaesa B nepuog aHeBapb — Main 2001 roga B Tpex pernoHax Poccuinckonm
denepaunn: HUXEropoacKo, BOPOHEXCKOM 1 oMckoli obnactax. O6bekToM nccnenoBaHusl
6binn 75 cemeit (no 25 cemeit N3 kaxaoro pernonHa, scero 210 yenosek). B gokcnpoBaHHble
NPOMEXYTKM BPEMEHU (MOCNEeAHME YeTbipe OHS BTOPOW U 4eTBEPTON Heaenu Mecsaua) Ha
NPOTSAXEHMUN YETbIPEX MECALIEB (DMKCMPOBANNCL YAacTOTa U CTepeoTun notpebnexHms
ankoronsi, a Takxe KONM4ecTBO Y Pa3HOBMAHOCTb afKOro/ibHbIX HANUTKOB, NOTPEbNSEMbIX
pecrnoHaeHTamu.

Bbino ycTaHOBNEHO, YTO OCHOBHbLIM MNOTPEBNSEMbIM aNIKOTrO/IbHLIM HANUTKOM SIBASIETCS
camoroH. CooTHoweHre noTpebnsembix camMoroHa n Bogku — 4,8:1. lonoBmnHa y4acTHMKOB
obcnenoBaHus ynotpebnsieT camoroH 4 pasa B Hegento 1 Yaue. MNMotpebneHne camoroHa 6110
TUNWYHO ONS BCEX BO3PACTHbIX rpynn. Hambonblwee notpebnexHme camoroHa
3aperncTpupoBaHo B Bo3pacTHbIx rpynnax 30-49 net n 50 net n ctapwe. Konnyectso
BbIMVMBAEMOro 32 MeCsiL, CaMOroHa B CpefHeM Ha KaXAoro yyacTHuka uccnenosaHus
cocTtasmno 1363 MN (My>XX4uHbl —2225 MN, XeHwuHbl — 752 mn). MNpegnoytnutensHoe
noTpebneHne camoroHa onpenenseTcs, rnaBHoiM 06pa3om, ero 3KOHOMMYECKON
LOCTYMNHOCTbIO (CE6ECTOMMOCTb CaMOroHa NoYTK B 5 pas HMXe CTOMMOCTM BOAKW) U
ybexaeHnem o 6onee BbICOKOM KayecTBe 1 6e30MacHOCTM ankorosibHbIX HANMTKOB LOMALHEro
N3roTOBNEHNS.

Llenb paHHOro doparmeHTa uccnenoBaHus 3aknio4anacb B U3y4eHUN XMMNYEeCKOro coctasa
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CaMOroHOB 1 OLIeHKe ero TOKCUYHOCTM C UCMONb30BaHNEM 3KCrpecc-MeToaa.
MATEPWAN N METOObl NCCNEOOBAHNA

NccnenosaHuto noasepranu obpasLbl caMoroHa, nprobpeTeHHOro y PecnoH4eHTOB B
npouecce counonorunyeckoro obcnenosanms. Bece obpasubl 6bin1 NPOHYMeEpPOBaHbl U UMENU
COMPOBOANTENbHOE MOSICHEHNE, B KOTOPOM yKasblBanncb MECTO NPUOBpPETEHUS, 0COBEHHOCTH
TEXHONOTMM U3roTOBNEHUS 1 Ap. B obwei cnoxHoOCcTU Ha aHanu3 npeactasneH 81 obpaseu B
CTEKNSHHBIX NN NNACTUKOBBIX By ThiNnkax eMKocTbto 0,25 1, yKynopeHHbIX NnacTMaccoBbIMy
npobkamum.

Lnsi cpaBHEHUS aHANN3NPOBANCS XMMUYECKMA COCTaB NPOMbIWNEHHbIX 06pa3LoB
anKoroJfibHbIX HANUTKOB, N3rOTOBNEHHbIX METOOOM ANCTUNNALMM (KOHbSK, BUCKW, rpanna).

OnpegneneHune copepxaHus ankorons B obpasuax ocywecTBAsIN Mo NAOTHOCTM PacTBOPOB
C NOMOLLbIO apeoMeTpa 1 ankoronemMeTpuyecknx tTabnumu,.

["azoBas xpomatorpadous (I X-OAWIT). AHann3 nposBoanN Ha ra30BOM XpoMaTtorpade
Hewlett-Packard 5890 A ¢ nnameHHo-nomzaumoHHbIM (OWI1) netekTopom. TemnepaTtypa yana
BBOJAa Npobbl - 2400 C, pgetekTopa - 2200C.

Xpomato-macc-cnekTpometpus (IMX-MC). AHanna nposBoannu ¢ NCNOSb30BAHNEM
XpoMaTo-macc-crnekTpomeTpuyeckon cuctemol (Hewlett-Packard, CLUA), Bk ntovatoweri
Macc-cenekTnsHbIn getektop HP-5973(MSD) n rasosbii xpomatorpady HP-6890. SHeprus
NOHU3NPYIOWKMX 3NEeKTPOHOB cocTasnsana 70 aB. Pernctpauuio curHana BbINOMHANN B peXume
NOMIHOro ckaHupoBaHus B ananasoHe 40-440 a.e.M. (CKOPOCTb CKaHMpoBaHUsa 3 ckaHa B 1
cek). Temnepartypa y3na seoga 240°C, coeauHNTENbHOM KOMMYHUKALUUN K MACC-CNEKTPOMETPY
180°C. Ons naoeHTndmkaumm onpenensemblx BeWECTB UCNONb30Bann 6ubnmoteky
macc-cnekTpoB NISTO8L.

Ycnosus xpomartorpadudeckoro pasgenenuns (IFX-ONM n 'X-MC). Npun nposeneHun
aHanM3oB UCMoNb30Banu ABa BapuaHTa XxpoMaTtorpagmyeckoro pasgeneHms Ha KanunnsapHbix
KONOHKax pasnn4yHon ANNHBbI.

(MeTtog 1.) Npwn razoxpomartorpadpuyeckom (I X-OAWIM) aHannzse pasgeneHve npoBoanIn Ha
KBapLLeBOW KanunnspHoOn KonoHke ¢ HenoasuxHon gpason (HP) HP-FFAP (Free Fatty Acide
Phase, acbup nonuatuneHrnvkons n repedtaneson Kucnotol). Paamepbl konoHku: 25 m x 0,32
MM, TONWmMHa nneHkn HD 0,52 mkm.

TemnepatypHas nporpamma: 45°C (2muH); 10 C/mun; 190°C [aBneHune Ha BXo4e B KONOHKY -
40 KIMa. O6bem BBOANMON Npobbl 0,2 - 0,8 Mk Npy feneHun notoka 1/10.

(MeTog 2.) Npwu N'X-MC ananuze ncnonb3osanu konoHky HP-FFAP gnuHoin 50 m,
BHYTpeHHMM guameTtpom 0,20 mm, TonwmHa nneHkn HP 0,33 mkM. TemnepatypHas
nporpamma: 50°C (2 muH); 10 C/muH; 190°C (20 MUR).

CkopocTb noToka rasa-Hocutens (renuii) coctasnsna 1 ma/muH. MNpoby (1 mMkn) BBOAUNN B
pexume c geneHnem notoka 1/15.

BHyTpeHHW cTaHpapT. B kayecTBe BHYTPEHHeEro craHpgapTta Mcrnoib30Basu
LMK IOreKcaHon, KoTopblii obasnsany K aHanuanpyembolM npobam no KoHueHTpaumm 30 mr/n
(k 100 mMkn npobbl pobasnsnu 3 mkn pacteopa 0,1% umMknorekcaHona B aTaHone).

Mpwn ' X-ONIN aHann3de noeHTudukaumio onpenensemMbix BewecTs NpoBOANIN MO BPEMEHU
yOepXuBaHNs MHOMBUAYabHbIX KOMNOHEHTOB. [1na naeHTndukaunm onpenensemblix
BewecTB OblIM NPUroTOB/EHBI MOAESNbHBIE CMECU (B 3TAHONE), CoAepXalue KOMMOHEHTbI
CMMPTHBIX HAMUTKOB (BbICWIWE CNUPTbI, 3OUPbI, XUPHbIE KACNOTbI, anbAernibl, KETOHbI) 1
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HekoTopble nerkue pacteoputenu. MNMpu NX-MC aHanuse naeHTudukaumio NpoBoaNIM NO
BPEMEHM yaepXMBaHNSA 3TANIOHHOrO KOMMOHEHTA 1 NO Macc-CnekTpy aHann3npyemoro
COEeOVHEHMS, YTO 0COBEHHO akTyanbHO B ClyYae XpoMaTorpadouyeckmx HanoXxeHur
onpenensieMblX BEIWECTB.

Bbinn oTMedeHbl cnegyowme cnyvyam HanoXeHUn Unm HENonHOro pasaeneHns
Xpomarorpagun4ecknx NKos: 1) AUMETUNOBbIA 3P 3TUNEHT NTMKONA/N30-NPONNNIOBbLIN
cnupT/aTaHon/6eH30n, 2) aTUNEHr NNKONb/aTUnaeKaHoaT/MacnsHas KucnoTa, 3) nponmoHoBas
Kucnota/2,3-6ytaHaunon, 4) MetTaHon/M3onponunaueTaTt/MeTUNaTUIKETOH, 5)
aTundopmmnat/metTunaueTar, 6) oktaHon-1/6eH3anboerung.

KonunyecTtBeHHbI aHann3 NpoBOAM/IM C UCMONb30BAHMEM BHYTPEHHero ctaHaapra. B
KayecTBe BHYTPEHHero ctaHaapTa Bolbpany LMKIorekcaHos, Kak KOMMOHEHT, He
XapakTepPHbIA NS CIMPTHbIX HANUTKOB. Mpeaen obHapyXeHns, onpeneneHHbIi No
umnknorekcaHony coctasnsan 0,1 mr/n gnga M'X-OWM n 0,05 gna M'X-MC ananunsa (B pexume
MOJIHOrO CKaHNPOBAaHNS).

Meton I'X-OUIM ncnonb3osanu ong npeasaputenbHoro aHannaa, meton [ X-MC
ncnonb3oBanu ons noATBEPXAeHUS pe3ynbTaToB KOMMYECTBEHHOrO aHann3a n KOHTpons
NpaBUNbHOCTN naeHTUGMKauum komnoHeHToB. MNpun M'X-MC ucnonb3osanu konoHky HP-FFAP
c 6onbluen paspenstowen cnocobHocTblo. Pasnensiowyo cnocobHOCTb KONOHOK OLeHMBanu
3KCMeprMeHTaNbHO No NOSIHOTE pa3aeneHns napbl BewecTs beH3anbaernn/oktaHon-1,
obnapawowmx 61M3kMMK BpeMeHamn yaepxmeaHus [7, 8.

OueHka ToKCUYHOCTM 06pa3LoB caMoroHa NpPoBoAMIaCh C MOMOLLbIO 3KCnpecc-MeToaa
(TECT-0O6BEKT - Cnepma KpPymnHOro poraTtoro ckoTa) U CTeHaa Ans UCnbiTaHuiA CNMPTOB M BOAOK
Ha TOKCUYHOCTb [1, 6]. Peructpupyemas tect-goyHKUMS — NOABUXHOCTb CrepMaTo301a0B,
KOTOopas U3MeHAEeTCs (CHUXaeTCs UM yBenmynsaeTcs) B NPUCyTCTBMM TOKCUYECKNX areHTOoB.
Mpw OTKNOHEHNW BENNYNHBI TOKCUYHOCTM UCMbITbiIBAEMOro obpasua oT BENYMHbI
TOKCUYHOCTM pacTBopa 3TaNoHHOro aTMNOBOro cnupTa 3a npegesnbl JonyCcTUMOro
(HOpMaTMBHOr0) OTKIOHEHUSI 06paseL, MPU3HaeTCs TOKCMYHbIM. [oarotoska Npod, BHOCUMbIX
B KIOBETY CO criepmarosongamu, npoBoamnnach ¢ y4eToM coaepXxaHus ataHona B
nccnepyemblx obpasuax camoroHa. Oblwee KONMYeCTBO NOABEPTrHYThIX aHann3y obpasuos —
66.

PE3YJIbTATbl NCCJIEOOBAHUA U X OBCY X AEHVE

CyZs no npunaraembiM ONMcaHUsM, No4TU Bce 06pasLibl CaMoroHa U3roToBNEHbI 3 caxapa.
WckntoyeHre cocTaBnstoT HECKObKO 06pa3LoB, UCXOAHBIM ChIPbEM LS KOTOPbIX SBMIACh
naroka.

N3 onucaHwnin cnepyeT, 4TO TEXHONOIS LOMALHEro N3roToBNEeHNsS caMoroHa 06bI4HO
BK/toYaeT B cebs cnepytowme atanbl: 1) NPUroToBNEHNE CaxapHOro cupona, 2) oepMeHTauus
cupona ¢ 1crnosib30BaHNeM NeKapckmx APOXXel, 3) 0ogHOKpaTHas OTroHKa Ha caMoelbHOM
neperoHHoM annapare ¢ oTépacbiBaHMEM rONIOBHON U XBOCTOBOW hpakLiMii noroHa (MHoraa
rofloBHast MM XBOCTOBas dopakumm noroHa He oTbpackiBanuck). B eAMHMYHbIX cnyvasx
NpUMeHsinacb ABoiHas neperoHka. MIHoraa ncnonb3oBancs NpueM HacTanmBaHUs MONYYEHHOro
NpoAyKTa Ha pacTUTENbHOM M MHOM cbipbe (Kopa ayba, kopa NMMoHa, MPononuc, Met,
KeLpOoBbliA Opex, NUCT Yas, nnoabl YyepHocnuea). Obpasubl caMoroHa, Npy 3roTOBNEHUN
KOTOPbIX MPUMEHSINICS MPUEM HacTamBaHusi, 6binn cnabo MM MHTEHCMBHO OKpalweHbl (0T cnabo
XEenToro [0 CBETNIO-KOPMYHEBOrO LBeTa). HekoTopble okpalleHHble 06pasubl UMenn HU3KYHO
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NpO3payHOCTb, MPU OTCTauBaHUM B HUX 0OHapPYXMBanCs ocamnok.

MpuyMepHO NONoBMHA UCCneayeMbix 06pa3LI0B CaMOrOHOB M3roTOBNEHA NOTPEOMTENSAMM
camocTosiTenbHo. [lpyras nonosuHa bbina npuobpeTteHa y cocenei nnm 3HakoMbIX.

CopepxaHue aTaHona B uccnenoBaHHbIx obpasuax coctasmno B cpenHem 41,5%,06. B
obpasuax camoroHa 13 HuXeropoackoi obnactu - 40,5%,06. (24,2-50,6%), BOPOHEXCKOM
06n. — 45,1%,06. (39,6-62,2%) n n3 omckoi 06n. — 39,4%,06. (16,5-47,0%).

Mo xnmmnyeckomy coctasy 06pasLbl CaMOroHa, NoyYeHHble U3 pasHbIX PEFMOHOB U
NPUroTOB/IEHHbIE MO Pa3NYaKWMMCH «TEXHONOMMSAM», B LIeIOM BeCbMa MOX0XU Ha
ankorofibHble HaNUTKW NMPOMbIWIEHHOO NPOU3BOACTBA, NONYyYEHHbIE NYTEM OMCTUANSALNN
(tabn. 1). TeM He MeHee, OHM 06NanaT HEKOTOPbLIMK OTINYNTENBbHBIMA OCOBEHHOCTSAMM.

Bce uccnenyemble obpasubl cogepxar Mano metaHona. Ero conepxaHue B HanuTkax
konebnetcs B npenenax 0,48-28,6 mr/n. Jlnwb B 0gHOM Npobe 0bHapyXeH aHoOManbHO
BbICOKWI YpPOBEHb MeTaHona — 655,3 mr/n. [1ng cpaBHEHUS, B 9TUIOBOM CNNPTE MapKu
«9QKCTpa», UCMONb3YEMOM L1151 NPON3BOACTBA BOAKW, COAepXaHMe MeTaHona nonyckaeTcs B
npenenax 240 mr/n. B 6peHam 1 BUCKM coaepxaHne MetaHona coctasnsiet 0bblyHo 200 -
1000 mr/n. [5, 10]. Mpwn aToM B Npobax camoroHa NpucyTCTBYeT 6oNbloe coaepXaHne
aTmnaueTarta - KoOMnoHeHTa 61M3Koro MeTaHony no netyyectu. NoaToMy, HU3KOE CoaepXKaHme
MeTaHona, BUANMO, 06 bACHAETCS HE YCNOBUSMU NEPErOHKN, & COCTaBOM CbipbS (B OCHOBHOM
caxap) ¥ yCnoBusiMA CNMPTOBOr0 BpOXXeHMSI.

XapakTepHbIM 4715 BCEX UCCNeaoBaHHbIX CaAMOrOHOB SIBNSETCS NPUCYTCTBME B HUX
3HA4YNTENbHOro KONMNYeCcTBa N30-BanepuaHoBOM KUCNOTbI, YHTO HE TUMNYHO ANS OPYruX TUMOB
CMUPTHBIX HAMWUTKOB, MNONYYEHHbIX MPOMBILWIEHHBIM CMOCOOOM C NCMONb30BaHNEM
pekTumrkaumm nnn neperoHKu.

XapakTepHbIM 4115 BCEX CAMOrOHOB (M3 CaxapHOro Cbipbs) ABNSETCA HANNYME B HUX aLeTOHa,
npeBanvpyowWwero Haa MeTunaueTaTomM/aTuigPopPMMaToM, 4To He XxapakTepHOo ANs APYrnx
TUMNOB CMNPTHBIX HANMUTKOB, NOJTyYEHHbIX 6€3 HapyLEeHNs TEXHONOr 1.

BonbwunHCTBO NPO6 cooepXunT NMMOHEH B Konnyectee 0,5-1,0 Mr/n, B HEKOTOPbIX Npobax ero
copnepxanue pocturaet 20-30 Mr/n. B oToenNbHbIX Cnyyasx 3T0 MOXET OblTb CBS3aHO C
HacTavBaHMEM CaMOroHa Ha Kope nMmoHa. HeobxooMMo OTMETUTb, YTO IMMOHEH MHOrAa
obHapyXunBaeTcs B CNMpTax, NoNy4YeHHbIX N3 caxapHOro UM 3epHOBOMO Cbipbs 1 NPU aHanun3e
pabpmryHOro cnmpTa cbipua pas3nuyHblx npounssoauntenei. Myt nonagaHus NMMOHeHa B
NPOAYKT K HACTOSLWEMY BPEMEHUN HE ACHbI.

KayecTBO nccnenoBaHHbIX CAMOrOHOB OLEHUBANW Mo Cnenyowmm Kkputepuam: 1) Hannyne
NNKn OTCYTCTBUE NpeobnafaHns npouecca MONOYHOKMCIOro 6poXeHNs Han CNMPTOBLIM; 2)
Hann4ve uam OTCyTCTBUE OKUCNNTENbHbBIX MPOLECCOB B Xo4e hepMeHTaumm 1 3) Hannyme nnm
OTCyTCTBME B caMOroHe 60/blWoro KonmyecTsa NpuMeceil, xapakTepHbIX AN XBOCTOBOWA
bpakumn guctunnara.

O npeobnagaHum MONOYHOKMCNOro 6POXEHNS HAL CNMPTOBBLIM CYyAUIN MO COAEPXaHUIo
aTunnakTata. dTunnaktart B KoHUeHTpaumsx o 200 mr/n (B nepecyeTe Ha 6€3BOAHbIA CrNPT)
He OKa3blBaeT B/IMSAHUSA HA KAYECTBO ANCTUNNNPOBAHHbLIX anKoroibHbIX HAaNUMTKOB. OgHako,
COMyTCTBYOWME MY COEANHEHNS, 0bpasytowmecs npu 16104HO-MONOYHOM BPOXEHUN,
CHMXaKT Ka4eCTBO KOHbSIYHOr0O cnvpTa u BuHoMartepuanos [9].

OkucnnTenbHble MPOLLECCH KOHTPONPOBANMN MO HaNNYMO B Npobax anaueTunna n aueTouHa.
B BMHax 1 KOHbsIKax NPUCYTCTBME 3TUX BELWECTB CONPOBOXAAETCS NOSBNEHNEM B apomaTte
aLeTOHOBbIX TOHOB, YTO PE3K0 yXyAwaeT UX opraHonenTnyeckne ceoincrea. Hanpumep, B nmuee
cofep>XaHue OVKEeTOHOBbIX COeAMHEHMI HOPMUPYETCA: coAepXaHue B HEM anaueTuna He
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[OonXHO npesbiwatb 0,1 mr/n [2]. lNoBbIWEeHHOMY conepXaHuio avaueTnna, auetomHa u
aTmnnakTara obbl4HO COMyTCTBYET NOBLIWEHHOE COAEPXaHNE YKCYCHOWN KNCNOTbI.

KayvecTBo guctunnauum oueHnBanm no coAepXaHuio KOMMNOHEHTOB, XapakTePHbIX NS
“XBOCTOBOW” cppakummn oMCTUNNSATA: YKCYCHOM, NPONMNOHOBOW, N30-MacnsHOW KUCOT U
peHnnN3TUNoBOro cnupTa.

B cooTBeTCTBUM C 3TUMU KPUTEPUSAMUN BCE NCCNEA0BAHHbIE HAMU NPOObI CaMOrOHOB MOXHO
pasnennTb Ha TpW rpynnbl (Tabn. 2).

MNepBas rpynna (0KONo NONOBMHbLI 06Pa3LOB) COAEPXUT HEIHAYNTENBHOE, MO CPABHEHUIO C
APYTMMU QUCTUNIMPOBAHHBIMU ankKorobHbIMA HANUTKaMU (HanpuMep, KOHbSK MU BUCKMU),
Konu4yecTso npumecein. CaMoroHbl 3TOM rpynnbl MOXXHO OXapakTepn3oBaTb, Kak ankorofibHble
HanMTKN OOCTaTO4YHO BbICOKOrO KayecTBa.

Bo BTOpoit rpynne (okono 30% obpasuoB) NpMcyTCTBYET 60/bLIOE KONMNYECTBO
TPYOHONETYYMX KOMMNOHEHTOB - XUPHbIX KMCNOT U BbICWUX CAMPTOB, XapakTepHbIX Ans
“XBOCTOBOIN” dopakuum (CMByWHOE Macno). YkasaHHbili 4edekT 00yCnoBneH HapyweHem
npasunna neperoHKn, CornacHo KOTOPOMy HEOHBXOAMMO CBOEBPEMEHHO MpeKpallaTb NpoLece
anctunnaumm. CamoroHbl 3TOW rpynrbl OTANYAOTCA HU3KMMW OpraHoNenTuyeckmmm
CBOMCTBaMM.

Tpetbs rpynna (17,5% o1 obwero yncna nccnenoBaHHbIx Npob) — obpasubl,
KOMMOHEHTHbIA COCTaB KOTOPbIX Pe3KO OTAnyaeTcs ot TununyHoro. Obpasupl, Bowewme B 3Ty
rpynny, cogepxar guaueTun, aueTouH 1 3TUNNakTar B aHOMaNbHO BbICOKUX KOHLUEHTpauusx,
nnu 60Nbloe KONMYECTBO KOMMOHEHTOB 3oMpoanbaernaHon ppakumm (aueToH, aTunaueTar,
aueTanbgerun), Unn 3Ha4MTENbHOE KONMYECTBO KOMMOHEHTOB XBOCTOBOM (ppakLmMm noroHa
(BbICWIME CAMPTbI, (PEHUNSTUNOBBIA CNNPT, YKCyCHasa KUCNOTa, N30-BanepmnaHoBas KucnoTa).
OToenbHble NPobbl CAMOroHa, OTHECEHHbIE K 3TOW rpynne, coaepXxanu 3Ha4nTensHoe (no
CpaBHEHUIO C ApyrumMn obpasuamm) Konmy4ecTso NMMoHeHa. B ogHoM 13 06pasuos obHapyXeH
6eH3anbaerna, KOTopbld XapakTepeH AN rOPbKOMUHAANBHOMO Macna (KOMNOHEHT
‘oToywKkn’).

Ob6pasewy (M) 13 TpeTbeit rpynnbl, NPeACTaBNEHHbIN B Tabnuue 2, ABNSeTCA OOHUM N3 CaMbIX
Xygwmx. Ero xummyeckuii coctas cBUOETENbCTBYET O AeddeKTax U3roTOBNEHNS CaMoroHa Ha
aTanax pepmeHTaumm 1 neperoHKu.

Mpwn NpoBeneHMn TOKCMKONOrMYECKOro NCCnenoBaHust ycTaHoBeHo, 4To 41 obpasel no
YPOBHIO TOKCMYHOCTU COOTBETCTBYET BoAKe nnu 40% pacTBopy NuULLEBOro 3TUIOBOrO cnvpTa
Mapkuy «3kcTpa», a 22 obpasua 0bHapyXMn NOBbIWEHHYIO TOKCUYHOCTb. BHeceHne npob n3
yucna aTux o6pasLoB B KyNbTypy CNepMaTto3oua0B NoAaBNsaN0 MOABUXHOCTb NOCNEOHMX.

B tabnuue 3 npeactaBneHa xapakTepucTka XMMMYeCckoro CocTaBa CaMoroHOB OTHECEHHbIX
K HeTokcuyHbIM (A) 1 TokcuyHbim (B). V3 Hee, cnenyeT, 4To 06pasubl, OTHECEHHbIE K
TOKCUYHbIM N HETOKCUYHbIM, MO COOEPXaHUIO COeANHEHU, BbigBNseMbix meTodamu [ X-OUTM v
I'X-MC, npakTtunyeckun He pasnu4yarotcs. [JononHUTEeNbHO NPoBeAEeHHbI KOPPENSLMOHHbIN
aHann3 TakXe He BbISIBUMT CTATUCTUYECKM 3HAYUMOW 1 Nornyeck 060CHOBaHHON CBS3U
MeX Ay nokasaTensiMm KOHLUEHTpauuy BELWECTB, NPUCYTCTBYIOWMX B obpa3uax camoroHa, u
nokasaTenem ux TOKCU4HOCTU. I3 3Toro cnegyert, 4TO TOKCUYHOCTb UCCNEeLOBaHHbIX
06pasuoB caMoroHa onpenenseTcs MHbIMK, HENeTyYMN COEANHEHNSAMIN, KOTOPbIE MOT I ObiTb
MNPUBHECEHbI B @NKOrOfibHbIA HANUTOK HA PasHbIX 3Tanax ero N3roToBAEHUS NN XPaHEHUS,
nnu obpasoBaTtbCs B npouecce hepmeHTaumnn. Henb3s NCkNoumTb 1 BO3MOXHOCTb TOr0, 4TO
cnepmarto3ouabl KPYMHOro poraToro ckota obnanatoT NoBbIlWEHHOW YYBCTBUTENBHOCTbIO K
yKasaHHbIM, TMNOTETUYECKNM COEeAMHEHNSIM.

5/10



UccnepoBaHue KayecTBa caMOroHa

AsTop:
19.07.2007 19:23 -

CaMOroH OTHOCSIT K KaTeropum UCTUHHBIX CypporatoB ankorons. MpuHATo cumTaTthb, 4TO
CaMOroH (N0 CpaBHEHMIO C BOAKOI) OKasbiBaeT Ha opraHmam 6onee Bbipa>XXeHHOe TOKCUYECKOEe
Bo3aericTene. [laHHOe npencTaBieHe OCHOBbIBAETCS HA AaHHbIX O ero XMMNYECKOM COCTaBe,
NNYHBIX BNeYaTneHnsx ero noTpedbutenei n cnyyarHblX, HECUCTEMHbIX CBEAEHUSX 00
OTPaBNIEHNSIX CAMOrOHOM.

B npoBeneHHOM HEOABHO TOKCMKONOrMYECKOM 1CCNefoBaHmm aByx 06pasLoB caMoroHa,
N3roTOBNEHHbIX M3 caxapa v U3 Meaa C CobMoaeHNEM OCHOBHbIX TEXHONOrMYECKUX MPUEMOB,
YCTAHOBJIEHO, 4TO 3TN HANMUTKM NO NokasaTensam OCTPOM U MOAOCTPON TOKCUYHOCTM NOYTH He
OT/NIMYaloTCs OT pacTBopa 3TaNOHHOIo 3TUNOBOro cnupta. OTAMYME COCTOSIO NNLWb B TOM, YTO
MeOOBbIi CAMOrOH 0Ka3biBaeT MEHEE Bblpa>XXeHHOE HapkoTuyeckoe aeincteue [4]. CeeaeHus o
XPOHNYECKON TOKCUYHOCTU CaMOrOHOB, X SMOPMOTOKCUHYECKOM M DETOTOKCUYECKOM
LEeACTBUN OTCYTCTBYIOT.

YuntbiBas pe3ynbTatbl LMTMPYEMON Bbile paboTbl, @ TakXe TOT oakT, 4TO AMHaMmka
HEeCMepTeNbHbIX OTPABEHUA CaMOrOHOM 1 Bparoin KoppenupyeT ¢ AUHAMUKOR aHanor nYHbIX
OTpaBNEeHWIA ankoronbHbIMM HANUTKaMKU, NPUOBPETEHHBIMI B TOProBOM ceTu [3], MOXHO
npeanonaratb, 4TO ClyYan OTpPaBneHunii camoroHoM 06yCnoBneHbI rnaBHbIM 06pa3om
nepeno3vpoBKoi ankorons. OnpeneneHHblil BKNan BHOCAT, NO-BMAMMOMY, U3rOTOBIEHNE U
peansauns camoroHa, Coaepxallero pasHoro pofa ogypmaHusatwwme nobasku (MMCTbS
Tabaka, Nnoabl XMensl, HEKOTOpPble NeKapPCTBEHHbIE CPeACcTBa U Ap.).

PesynbTatbl HacToswer paboTbl ykas3bliBalOT, TEM HE MEHEE, HA TO, YTO O4HA TPETb
nccnenoBaHHbix 06pa3uLoB camoroHa obnagaeT NoBbIWEHHOM TOKCUYHOCTbIO. MNonHas SICHOCTb
B paccMaTtpuBaeMblil BOMPOC MOXET ObiTb BHECEHA NULWb NOCNE BepUdmKauum pesynbTaTos
3KCMPECC-OLEHKN TOKCUYHOCTM APYrMMUA MeTonaMu, NPUMEHSIEMbIMA B TOKCMKOJIOT M
ankorons n ankorosbHbIX HANUTKOB.
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Pesiome

MpencTtaBneHbl pe3ybTaTbl XMMUKO-TOKCUKOIOrMYECKOro nccnenosaxHms 80-11 obpasuos
Kpenkmx ankorofibHbIX HANMMTKOB AOMAalHEro N3roToBeHNs (CaMoroH) U3 pasHbiX perMoHoB
Poccun. Xumnyeckuin coctas aHanMsnposanu Metogamm ra3oBon xpomartorpacum v
XpoMaTto-Macc-cnekTpoMeTpun. TOKCUYHOCTb — 3KCMPECC-MeTOA0M C UCMOb30BaHNEM B
KayecTBe TecT-06bekTa crnepMbl KPYNHOro poratoro ckota. 1o xmuMmyeckomy coctaBy OKONO
50% 06pasLoB caMoroHa Mano OT/IMYaNoCh OT APYrnX ankorofibHbIX HANUTKOB, NMOYYEHHbIX
METOO0M AUCTUANSAUMKM (KOHbSIK, BUCKK, rpanna). 30% obpasuoB cooepXmnT 0OTHOCUTENbHO
60nblIOe KONMYECTBO KOMMOHEHTOB CMBYLIHOMO Macna. 17,5% o06pasLos cooepXxumT
3Ha4YnTEeNbHOE KOIMYECTBO npuMecer (KOMNOHEHTbI adonpoanbaerngHon ppakumm n
CMBYWHOro macna, 6eHsanboerna, omaueTtun, aueTouH, aTunnaktar u gp.). 65% obpasuos no
YPOBHIO TOKCUYHOCTWN COOTBETCTBYIOT 40% pacTBOPY 3TUIOBOrO CMPTA MapKn «IKCTpa»;
ocTasnbHble 0OHAPYXUNW NOBbIWEHHYIO TOKCUYHOCTb.

KntoueBble cnoBa: ankorofibHble HaNMTKX AOMAaLLHEro N3roToBNEHNS, CAMOIrOH, XUMUYECKUIA
COCTaB aJIkOroJibHblX HaANMMTKOB, TOKCUYHOCTb aNIKOroJibHbIX HANMTKOB.

Tabnuua 1.

CpaBHeHVe XMMUYECKOro coctaBa CamMoroHa 1 ankorosibHblX HANUTKOB MPOMBbILIEHHOT0
NPOM3BOLACTBA, NONYYEHHbIX MyTEM ANCTUNNSALNN.

A — caMoroH (ycpenHeHHble nokasatenu no 80-11 obpasuam), b — KoHbSIK poccuiAickoro
nponssoanTens (5 net BbloepXxkm), B — KoHbsK «Henessy» V.S. (PpaHuus), ' — Bucku «Catty
Sarc» (llotnangus), O — rpanna (Mtanus)

Kon-umnsa, mr/n CoegunHenne Ab* BT [
Auetanboerung 61,2 88,3 36,9 30,4 174,0
B-so RT 2.25 1,0 0 0 0 0
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AueToH 3,8 1,7 0 0 2,0
oTuncopmmat 1,0 2,2 41 0 2,4
1,1-omnokcumeTtaH 0 2,7 0 0 2,2

dtunnauetar 1655 1132,4 1845 1340 2815
MeTtaHon 19,0 177,5 166,2 61,0 1621,5

30-BanepunaHoBbiil anba. 2,1 0 0 0 2,7
HnaueTtnn 24 24.4 0 0 9,9
B-so RT 5.05 0,4 0 0 0 0

BTop-6yTaHon 11,9 44 1 0 0 34,5
Mponanon-1  170,1 1243 137,6 282,7 2471
N3o0bytaHon 1128,7 162,1 660,0 348,4 2994
N3oamnnauerat 8,0 13,6 3,7 8,8 9,6
bytaHon-1 14,5 23,3 2,4 3,9 11,9

JTnmoHeH 1,0 0 1,5 0 0

N3oamunosbii cnvpt 1443,2 613,8 1529,6 373,9 666,2
B-so RT 9.92 (anauetunn) 18,3 108,44 0 0 3,8
["ekcaHonN (aTMNnakrar) 9,8 250,1 67,8 3,7 78,0
Bewectso RT 11.82 1,2 0 0 0 0
YkcycHas k-Ta  266,8 4943 150,7 78,5 63,9
dypdypon 1,0 55 124 3,0 3,0

[MponnoHoBas k-Ta 2,6 10,1 0 0 4,3
Bensanbnerng 21,6 0 0 0 0
N3omacnsHas k-Ta 89,6 3,7 0 0 4,8
MacnsHas k-Ta 3,6 23,8 0 0 36,2
dtunpekaHoar 5,4 0 33,6 22,8 0
OnatnncykunHat 0,1 0 0 0 0
N3o-BanepuaHoBas k-t1a 28,2 14,1 10,9 0 11,1
BanepuaHoBas k-Ta 1,1 221 21,0 0 5,3
1,3-nponunneHrnnkonb 0,1 7,5 0 0 15,6
DeHnNaTUNOBbIN CnMpT 46,7 85 24,9 12,7 6,3
Honeunnosbii cnvpT 5,6 0 0 0 0

I'Ipmme'-laHme: *-no opraHonenTn4eCckmnm nokasatesiiM HanmTokK HU3KOro Kka4ectBaa.

Tabnuua 2.

Xumnyeckuii coctas 06pasLoB camoroHa.

A — ycpenHeHHble nokasatenu no 80-t1u obpasuam, b - TunnyHbIn obpasew 3 rpynnbl 1, B -
TUNWYHBINA 0bpasel, mn3 rpynnsl 2, [ — obpasew 13 rpynnol 3

Kon-umns, mr/n CoeguHenne A B T
Auetanbperng 61,2 (5,3-849,8) 53,2 86,1 849,8
B-so RT 2.25 1,0 (0-12,9) 0 2,7 0
AueToH 3,8 (0-17,6) 44 22 13,7
dTnndgopmmar 1,0 (0-18,5) 0 1,6 175
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Stunauetar 165,5 (3,3-655,3) 150,2 469,2 655,3
MetaHon 19,0 (0-655,3) 4,9 13,2 28,6
30-BanepuaHoBbIn anb . 2,1 (0-36,5) 0 0,9 36,5
OunaueTtunn 2,4 (0-86,9) 0 26 86,9

B-so RT 5.05 0,4 (0,-5,9) 0 1,2 59
Brop-6ytaHon 11,9 (0-212,8) 0 0 0
Mponanon-1 170,1 (8,2-566,4) 58,1 96,8 566,4
N306yTaHon 1128,7 (18,7-3873,6) 870,2 1211,9 568,8
N3oamunauertar 8,0 (0-236,9) 0 0 0
BytaHon-1 14,5 (0-256,3) 0 0 335

JlnmoHeH 1,0 (0-21,5) 0 0 0

N3oamunosbii cnupt 1443,2 (35,5-4681,6) 981,2 927,1 1073,7
B-so RT 9.92 (gwauetnn) 18,3 (0-318,1) 11,6 6,8 318,1
"ekcaHoON (aTMNnakrar) 9,8 (0-264,3) 3,1 49 125
BewecTteo RT11.82 1,2 (0-12,1) 1,6 1,0 0
YkcycHas k-ta  266,8 (0-763,6) 227,2 697,3 474,7
dypypon 1,0 (0-11,1) 0 1,3 5,4
lMponnoHoBas k-Ta 2,6 (0-32,2) 0 7,3 13,3
bensanbperng 21,6 (0-999,1) 0 0 0
N3omacnaHas k-ta 89,6 (0-418,4) 51,0 1058 10,5
MacnsaHas k-Ta 3,6 (0-36,5) 10,3 8,5 0

OTUNEHT NNKONb 1,8 (0-64,3) 0 0 643
STungekaHoat 5,4 (0-71,3) 0 0 0
OuatnncykumnHat 0,1 (0-9,3) 0 0 0
N3o-BanepuaHoBasa k-ta 28,2 (0-102,7) 17,7 29,7 0
BanepunaHoBas k-Ta 1,1 (0-11,8) 3,6 2,3 0
1,3-nponuneHrnnkonb 0,1 (0-5,5) 0 0 0
®deHunatunosbii cnupt 46,7 (0-153,8) 34,0 13,2 28,5
Honeunnosbii cnvpT 5,6 (0-311,1) 0 0 0

Tabnuua 3.
CpaBHuTENbHAS XapakTepucTmka XMMMYeCcKoro coctaBa CaMoroHOB, OTHECEHHbIX K
HEeTOKCUYHbIM (A) N TOKCUYHBbIM (B)

KoHueHTpaumn, mr/n CoeanHenune A (n=41) b (n=22)
Auetanbperng 48,7 (9,2-91,9) 62,7 (5,3-126,6)
BewectBo RT 2.25 1,4 (0-12,9) 0

AuLeTOH 2,5 (0-7,8) 6,6 (0-17,6)
oTuncopmmat 1,3 (0-18,5) 0,5 (0-2,9)
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OStunauetar 160,3 (5,2-631,6) 162,3 (3,3-290,4)

MetaHon 24,3 (0-655,3) 8,4 (0,2-23,6)
30-BanepuaHoBbI anbaernn 0,1 (0-3,4) 0
Hunauetun 0,8 (0-14,8) 0,7 (0-14,8)

Bewectso RT 5.05 0,1 (0-2,6) 0

Brop-6ytaHon 10,4 (0-212,8) 16,3 (0-192,5)

MponaHon-1 171,2 (56,7-470,7) 145,2 (8,2-349,0)
N306yTaHon 1076,3 (269,9-3200,5) 1233,8 (18,7-3873,6)
N3oamunauertar 9,5 (0-236,9) 6,2 (0-13,1)

Byranon-1 17,9 (0-256,3) 8,63 (0-30,5)

NumoHeH 0,1 (0-3,9) 2,9 (0-21,5)

N3oamunosbii cnupt 1429,8 (463,7-4661,6) 1478,8 (36,5-3169,0)
Bewectso RT 9.92 (anauetunn) 2,8 (0-11,6) 2,2 (0-11,6)
lekcaHon 12,4 (0-264,3) 5,3 (0-21,1)

BewecTBo RT 11.82 (satunoktaHoar) 1,2 (0-5,3) 1,5 (0-12,1)
YkcycHas k-ta 210,2 (0-697,3) 266,2 (0-763,6)

dypypon 0,8 (0-11,1) 0,9 (0-7,2)

lMponnoHoBas k-Ta 3,1 (0-32,3) 1,8 (0-14,5)
bensanbperng 34,8 (0-999,1) 0

N3omacngaHas k-ta 83,7 (0-418,4) 98,4 (0-207,3)
MacnsaHas k-Ta 4.4 (0-26,4) 2,2 (0-36,5)
oTungekaHoar 6,3 (0-71,3) 4,5 (0-33,4)
OduatuncykumHat 0 0,4 (0-9,3)

N3o0-BanepuaHosas k-ta 24,6 (9,0-98,5) 35,4 (0-102,7)
BanepnaHosas k-ta 1,53 (0-11,8) 0,5 (0-4,4)
1,3-NponunenHr nnkonb 0,1 (0-5,5) 0

®denunatunosbin cnnpt 43,8 (0-153,8) 50,9 (21,7-139,8)
Joneunnosbii cnupt 1,5 (0-61,00 14,4 (0-311,1)
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