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IIpeauciaoBue

B 2011 r ucnonnunocs 100 et ¢ Hayasia UCIOJIB30BaHUS TH-
JIPOTreHU3NPOBAHHBIX JKMPOB B MUILy. B mpouecce ruaporeHu-
3allMU KUPOB YACTh JKUPHBIX KUCIOT MpeodpasyeTcs B TPAHCH-
30MepHl, KOTOPBIE B TPUPOJIE BCTPEUAIOTCS JUIIb B CIIEIOBBIX KO-
nuuectBax. Bcemupnas opranuzanus 3apaBooxpanenus B 2003 ¢
MpHU3HAJA BPEAHOCTH NMPOU3BOAUMBIX MUIIEBOH MPOMBINIICHHO-
CTBIO TpaHCKUpoB U B 2009 T pekomMeH10Baa MOJIHOE UX UCKITIO-
YyeHue U3 mpoaykToB. OfHAKO Ha MPHIIABKaX POCCUNUCKUX Mara-
3WHOB 3TO MaJI0 OTPa3UIOCh.

[To-BuinMomy, nH(POPMALIUH O TPAHCKHUPAX HA PYCCKOM SI3bIKE
elle HeJIOCTaTOYHO M OHA ITOKA JOCTYITHA JIUIIb y3KOMY KPYyTY CIie-
nuanuctoB. B xypuane «Bonpockl mutanus» ¢ 2000 no 2011 rox
He OnyOJINKOBAHO HM OJTHOM CTAThH, MOCBSAILICHHON TPAHCKUPAM,
€CITM He CUUTATh OJHOTO COJePKATENBHOrO yroMuHaHus B Ne3 3a
2002 r. B pa3zgene auckyccuii. Ha aHTIIMHACKOM SI3bIKE OITYOJIMKO-
BaHBl COTHU CTaTell M HECKOJIbKO KHUT'. O030pHBIE CTAThH OITYy-
omukoBansl B 2006 1. B )xypHanax The New England Journal of
Medicine> n Lipids® Bemymmumu 3apyO0eKHBIMH UCCIIEIOBATEIIIMH.

JlanHast KHUTA paccKa3bIBae€T O TOM, KaK MPOU3BOISATCS IH-
IIEBbIE KUPBI, KAK OHHU BIUAIOT HA OPraHU3M, M KaK y3HATh O Ha-
JUYUH TPAHCKHUPOB B MPOAYKTaX.

1" Opna w3 mocneanux kumr: Ed.: Albert J. Dijkstra,Richard J. Hamilton, Wolf

Hamm, Trans Fatty Acids. UK 2008. — 244 pp.

2 Mozaffarian D et al., Trans Fatty Acids and Cardiovascular Disease. N Engl ] Med
2006; 354:1601-1613

3 Hunter JE, Dietary trans Fatty Acids: Review of Recent Human Studies and Food
Industry Responses. Lipids 2006; 41:967-992
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B Maprapuse Ha TpaHCKUPBI MOKET puxoauTcs cbinie 50%
Bcex KHUpoB. OHAKO, OCHOBHAS YaCTh TPAHC)KMPOB IOMAAET B
MUY HE C MaprapuHoOM, a C MHUIIEBBIMU KUPAMH CIICIIUAIBHOTO
HaszHaueHus. IlocneaHue MUPOKO HMCMONB3YIOTCS B KOHIUTEP-
CKHX M3CNUsIX, nonydadpukartax, u B 0atogax oOmenura.

bnaromapsi nesTenbHOCTH TpaHCHAIIMOHAJIBHBIX KOMITAHUN
Ka4eCTBO MPOIYKTOB CTaJIO TAKOBO, YTO HE pacroiaras nHpopma-
[Uei 0 TOM, KaK Ha CaMOM JIeJie TPOU3BOAATCS MPOAYKTHI, KAaKOe
BIIUSIHUE OHM OKA3bIBAIOT HA HAC, M YTO CKPHIBAETCS 3a Ha3Ba-
HUSMH Ha yIaKOBKE, TPYIHO 00eCHneuuTh 3/I0pOBOE (a MOpOH H
mpocTo Oe301macHoe) muTanue cede u OITU3KUM.

'maporeHn3npoBaHHbIE W HpoYMe MOAM(PUIMPOBAHHBIE
KUPBI BBIICTSIOTCS CPEIU IPOUYNX COMHUTENBHBIX N300pETeHHH
MUIIEBOH MTPOMBIIIUIEHHOCTH TEM, UTO MOTPEOIAIOTCS B OONBITNX
KonmuyecTBax. IIpy 3TOM MacioXMpoBasi MPOMBIIIICHHOCTh HE
npo3payHa JiJisi KOHEYHOro norpedutens. Llenp naHHOM KHUTH
HNPUOTKPBITH ATy 3aBECY, YTOOBI YMTATENIH MOT IIPH BHIOOPE MPO-
IYKTOB NMPUHUMATh PEIICHHEe He MOJ BIUSHUEM pEeKJaMbl, a Ha
OCHOBE 3HAHUM.



KpaTkas uctopusi MaprapuHa

B 1869 r ¢panmy3ckuii mmmepaTop
Hanomeon III mpenymokun BO3HArpax-
JICHWE TOMY, KTO CIENaeT XOpOILIWil 3a-
MEHHUTENb CIMBOYHOTO Maciia, OpHWEH-
THPOBAaHHBI Ha TMOTpebIeHHe BOOPY-
KEHHBIMM CWJIAMH M HUKHUMH KJac-
camu HaceleHus. B Tom ke rony ¢pan-
ny3ckuid xumuk Hnmomut Mex-Mypbe
(Hippolyte Meége-Mouriés) TpeaioxuI
SMYJIBTUPOBATH HU3KOIJIABKYIO YaCTh I'O-
BSDKBEr0 JKHpa ¢ MOJIOKOM B IIPUCYTCTBUU
CBHIYY>KHOW BBITSKKH M3 KOPOBBETO JKe-
nynka. B pesynprare nmomyvanacek Oenasi MacisiHUCTasi Macca, Ha-
MOMUHAIOIIAS M0 KOHCUCTEHIINH CIMBOYHOE Macio. OH 3amareH-
TOBAJI METO/I M Ha3BaJ MOJYyYEHHBIH MPOAYKT «OJICOMaprapuHy.
[TaTenT O6b11 ipoman B 1871 T marckoit kommanuu Jurgens (HbIHE
npuHauIexkuT komnanuu Unilever). Ha3Banue ObII0 COKpamieHo
710 TOPTOBOT'O «MaprapHH».

MaprapvH 3a4acTyi0 HCIIOJIB30BaICS ISl (adbCUPUKAIAN
Mmacna. Yxke 1877 r B CIIIA mosBunuck 3aKOHBI TpEOyIOIIUE Map-
KHPOBKM MaprapuHa, BBEJCHBI aKI[M3bl HA MAprapuH U BBICOKAS
narta 3a JIMIEH3UI0 Ha ero MPOU3BOJACTBO. MOIOYHASI TPOMBIII-
JICHHOCTH JIOOOMpoOBaia 3ampeT Ha OKpPacKy MaprapiHa B IBET
CIIMBOYHOIO Macia. B HEKOTOphIX mTarax TpeOoBaloCch OKpa-
IMBaTh MaprapvuH B po30BbIi 11BeT. OjHaKo B rojsl [lepBoii mu-
POBOIi BOIHBI 3ampeThl ObUTH OCJIA0JIeHBI M MPOU3BOACTBO Map-
raprHa CUJIBHO BBIPOCIO. B mocineBoeHHBIE TO/IbI 3aIIPETHI OSAThH
BCTYITHJIN B CHITY, HO TTAJIM B TOJBI BTOpOI1 MUPOBOI.

Hnnosut Mex-Mypbe
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B 1897 r ¢panmysckuii xumuk [lois
Cabatbe (Paul Sabatier) OTKpPBUT METOJ
KaTaJUTHYECKOTO THAPUPOBAHUS COCIH-
HeHu# yriepoja u B 1912 r nmomyuun 3a
ceon paboTel HoOeneBckyr mpeMuro.
B wactHOCTH, OH BHEpBBIC MOTYYMI Ha-
CBIIIEHHYIO CTEapHUHOBYIO KHUCIIOTY, TPO-
mycKasl CMeCh BOJOpO/ia C MapaMu HEHa-
CBIIIEHHBIX XUPHBIX KUCIIOT Yepe3 HUKe-
JIEBBIM KaTanu3aTtop. B mpukiiagHOM OT-
HOIIEHUH 3TO /1aJI0 BO3MOXKHOCTB IPEBpa-
IToas CadaTtbe mIaTh )XUJAKHUC )XUPHI B TBEPABIC.

B 1901 r nemenkuit xumuk Busbrensm
Hopman (Wilhelm Normann) wmonndu-
OUpOBaJl  MPOLEAYpPY  T'HAPUPOBAHUS
KHUPOB — OH IPOITyCKaJl BOIOPOI depe3
CMeCh Maclla C TOpPOIIKOBBIM KaTaju3a-
TOPOM, KOTOPBINA 3aTeM ynamsiacs (Quib-
TpoBanueM. OTBEpXKJICHHE XUPOB HE B
ra3oo0pa3Hoil, a B XKHUIKOW (opme Io-
3BOJISUIO TIPOBOJIUTH €r0 B IPOMBIII-
neHHbIXx MacmTabax. B 1903 r on 3a-
MMaTeHTOBaJ CBOW MeTolx B I'epmMaHum u
Anrmuu. TlatreHT ObUT KyTUJICH aHTIIWK-
Busiereasm Hopman ckoit pupmoit Joseph Crosfield & Sons,

BBIITYCKAIOIIEH MBIJIO U CBeYW (OCHOBaHA
B 1814 r JI>xo3edom Kpochmbmom, ¢ 1929 r Bimwmmacek B Unilever).
Omna Havasa npejaraTb TEXHOJOTHIO €BPONEHCKUM IPOU3BOAH-
TEJSIM MbLJa.

B 1907 r xumuk 3ol komnanuu, IaBuH Kaizep, 3akimouunn
COrJallleHre ¢ MEHJI)KEPOM aMEepHKaHCKOW Kommanuu Procter &
Gamble (ocnoBana B 1837 r cBeunukoM YmibsimoMm I[IpokTepom
u wmbutoBapom J[xeiimcom ['ambiom) Jl>koHom bBypuenanom.
B 1910 r Bypuenan nojgan maTeHTHYO 3as1BKY Ha HOBBIN MMUIIIEBOM
OPOAYKT — HIOPTEHUHT M3 «HE MOJHOCTHIO THAPOTeHU3UPOBAH-
HOTO» pacTUTeNbHOro Macia. B 1915 r mateHT ObLT BBITAH IO
Ne 1,135,351.
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B 1911 r Procter & Gamble nauana
NPOAAXH IIOPTEHUHIra JUIsl BBIIEYKU U
JKapKu 10 TOProBbIM HAaWMEHOBAHHEM
Crisco. B To Bpems 1j1s 9THUX Tienel uc-
MOJIb30BAJINCh CBUHOM JKUP U CIMBOYHOE
macio. Kommanusi mpoxsurana Crisco
KaK TPOIYKT BBICHIET0 KadecTBa, Ooiee
3/I0POBBIY (MEHBIIIE MPOrOPKa) U IKOHO-
MHUYHBIA. becniaTHO pacmpocTpaHsIach
KHHTA ¢ 615 penienitamu Ha ocHOBe Crisco.
[HlopTeHUHT UMeI OOTBIIION yCTIeX.

AmepukaHckass —kommanus — Berlin
Feennarnas Kmmra pe. Mills, mponssozsimas Gymary, nmena so-
wenToB or kommammm JOPOI KaK MOOOYHBINA poAykT. B 1914
Procter & Gamble. OHa HayaJla YCHCIIHO HOpoJaBaTh IIOp-
teHuHr Kream Krisp W3 rumgporenesu-
poBaHHBIX xupoB. Komnanus Procter & Gamble momana Ha Hee
B cya B 1916 r 3a HapymeHue natenta bypdenana. Jlemo Obuto
MIPOUTPAHO B CYZE MEPBOM M BTOPOM MHCTAHIIUI, HO BRIMTPAHO B
Bepxosaowm cyze B 1920 1, uto caenano Procter & Gamble monoMO-
aucToM B AMepuke.t CBUAETENbCTBA SKCIEPTOB, MPUTIIAIIEHHBIX
110 3TOMY JIeJy, TOKa3bIBAKOT CETOJIHS, YTO NEPBbIE MPOU3BOIH-
TeJHM TUAPOTEeHE3UPOBAHHBIX JKUPOB KpaiiHE MaJlo 3HAIU 00 UX
XUMUYECKUX CBOMCTBaX U COCTaBE, HE IOBOPS yXKE O BIUSHUHU
Ha OpraHu3M. DTO € BUJHO M M3 caMoro nareHra bypueHana,
B KOTOPOM TBEPJOCTh MATEHTYEMOTO MPOJIYKTa OOBSICHIETCS UC-
KJIFOUUTEJIBHO HAJIMYUEM «CTeaparay, a He TPAHCU30MEPOB OJIEH-
HOBOW KHCJIOTBHI.

TBepaple THAPOreHU3UPOBAHHBIE UPBl HAyajau HCIOJIb30-
BaTh W IPU NMPOU3BOACTBE Mapraputa. OHHM ObLIN JEIIEBHI, MMO-
TOMY 4YTO BBIPAa0aTHIBAJIUCh U3 XJIOIIKOBOT'O Macia, KOTOpoe I1o-
Jy4aJIoCh KaK OTXOJ MPU MPOU3BOJACTBE XJIONKA, U U3 KUPOB,
paHee UCIOJIb3YEMBIX IPEUMYILIECTBEHHO KaK TEXHUUYECKHE, Ha-
npumep, KUToBOro. OCHOBHBIM KOHKYPEHTHBIM IIPEUMYILIECTBOM

4 List, G.R., Jackson, M.A. 2007. Giants of the past: The battle over hydrogenation
(1903-1920). Inform. 18:403-405. (http://lipidlibrary.aocs.org/history/hydrogenation/
index.htm)
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MaprapruHoB ObljIa MX JIEIIEBU3HA, I03TOMY elle OoJiee JereBble
CHHTETHYECKHE Maprapuubl K cepeauHe 20 Beka MOYTH IMOJHO-
CTBIO BBITECHUJIM C phIHKA HaTypaibHbe. K 1953 r moTpebiieHue
maprapuHa B CIIIA mpeBbicuIo TOTpeOICHHE CIIMBOYHOTO Maca.

Korma pacmpocTpaHeHHOCTh aTepoCKiIepo3a JTOCTUTIIAa Mac-
mTa0oB AMHUAEMUN W Hadajdach O0Opbda C XOJIECTEPHHOM, Map-
TapvH CTall PEeKJIAMUPOBAThCS KaK COAEPIKAIIMKA Majlo XOJecTe-
puna. K 1980-m rogam 601bmuHCTBO (hacTdhym0B OTKA3aIHCh OT
UCTIONB30BAHUSI TBEPJOTO )KMBOTHOTO JKHUPA, 3aMEHHUB €T0 THAPO-
TeHN3MPOBAHHBIMU JKHPAMH.

Biusinue ruaporeHU3HpOBAHHBIX JKHPOB HA 370POBBE BO
BpeMs X IIMPOKOTO BHEAPEHUS B MUIIEBOH MPOMBIIIJICHHOCTH
B nepBoil nojoBuHe 20 BeKa TOJIKOM HE M3y4alioch. B To Bpems
Ja’)ke HE CYLIECTBOBAJIO METOJOB TOYHOTO ONPEAETCHUS CO-
CTaBa >KMPOB. AKTyaJ bHBIMH OBIIM TPOOJIEMBI JePUITUTA Ka-
JOpUN y «TPYASAIIMXCS MAacC W apMUW» M JIEHET y KaluTallu-
cTOB. [ MapOreHn3npoBaHHBIE JKUPBI XOPOILO CIY KN PEIICHUIO
o0eux mpoOiieM, MO3TOMY MHTEPEC K UCCIEIOBAHUSIM UX 0e30-
MACHOCTH HE MOOIIPSIICS.

B CCCP niepBbIii MapraprHOBBIH 3aBoj ObLT 3ammymieH B 1930 T
B Mocksge. K 1940 r maprapunosas npomsiineHHOCTE CCCP BbI-
nyckana 120 teic. ToHH MaprapuHa B roj (0,7 KT Ha 4eloBeKa
B Tox). B 2007 r B Poccuu 6110 mpon3seaeno 750 ThIC. TOHH Map-
rapuHoBoW mpoaykuuu (5,3 Kr Ha yenoBeka B rof), B 2010 T —
440 twIc. ToHH (3,1 KT Ha YeJIOBEKa B TOMI).

B konme 20 Beka Hayanu myOIMKOBATHCS UCCIEIOBAHUS BIIH-
SHUSI TUJPOTEHU3NPOBAHHBIX KUPOB Ha 310poBbe. OKazajocs,
9T0 00pasyrommecs Npu UX MPOU3BOJACTBE TPAHCH30MEPHI MPO-
BOLIMPYIOT CEpPACYHO-COCYJUCTHIE 3a00JIeBaHUs, B TOM YHCIE
TEM, 4TO MOBBIIIAIOT YPOBEHb XOJECTEPHHA B KPOBHU. B pa3BUTHIX
CTpaHaxX HayaJIoCh N3MEHEHUE TEXHOJIOT MM IIPOU3BOACTBA THIPO-
TeHU3UPOBAHHBIX JKUPOB C LIEJIbI0 YMEHBIIECHUS B HUX TPAHCH-
30MEpOB M BO3BpAT K MaprapmHaM W3 HETHJIPOT€HU3MPOBAHHBIX
*kupoB. B Poccnn nnmaHupyeTcs CymecTBEHHO CHU3HTH COAEP-
YKaHHWE TPAHCHU30MEPOB B )KUPOBBIX POJyKTax K 2018 T



CTpoeHue KUpPOB

B monekyine mo00oro kupa MOXHO BBIJCTUTH JBE YACTH.
OTO «XBOCT», COCTOSIIIUNA U3 OJHOM, IBYX HJIIM TPEX IOBOJIHHO
JUTMHHBIX MOJIEKYJI JKUPHBIX KHUCJIOT, U «T0JIOBAY, ONPEIEAIONIast
byHKIMM XUpa B Oopranui3Me. BONBIIMHCTBO KUPOB COCTOUT M3
OJTHOM I'OJIOBBI M TPEX XBOCTOB — MOJIEKYJIbI TJIULIEPUHA U TPEX MO-
JIEKYJT )KUPHBIX KHCIOT. [103TOMY 3TH KHpBI Ha3bIBAIOT TPUIIIH-
nepugamMu (MM 1o MeXJTYHapOJHOM HOMEHKJIAType — TpUalil-
rnuueponamu, TAD'). B nuieBsix xupax ux 10 96-98 %. Hpyroi
BaXHBIN THIT )KUPOB — Gochoaunuabl. M3 HUX MOCTPOSHBI MEM-
OpaHbl BceX KJIETOK KHUBBIX opraHu3zmMoB. @ochonumnug nmeer 1Ba
XBOCTA U3 JKUPHBIX KUCIIOT U I'OJIOBY, COCTOSIIYIO M3 MNIMLEPHHA U
MOJICKYJIBI, copeprkamiei ¢pochop. Eme onnH BUI )KUPOB — Tiepa-
Muabl. OHU TaKKe BXOASAT B COCTAB KJIIETOYHBIX MEMOpaH U CITyKaT
NEPEHOCYMKAMHM CUTHAJIOB. ['0JI0Ba lepaMuaa COCTOUT U3 CIIUpTa
cUHTO3MHA, a eTUHCTBEHHBIN XBOCT — U3 )KUPHOI KHCIOTHI.

[Tpumep MoneKyIbl dKUPHOM KUCIOTHI ToKa3aH Ha Puc. 1. 3to
JIaypUHOBAS JKUPHAs KUCIIOTa, cocTosmas u3 12 atoMoB yrie-
pona, 24 — Bomopoaa u 2 — kuciopoaa. B MonouHoMm xupe ee
okoJio 5%, B KokocoBoM Macie — 45-50%, B manbMosiIpoBOM —
45-55%, B MOICOIHEYHOM Macie — OTCyTCTByeT. OHa OTHOCUTCS
K HAaCBIIEHHBIM >KMPHBIM KHCI0TaM. JKHPHOKHCIOTHBIA COCTaB
HEKOTOPBIX MPOAYKTOB NpuBeeH B [Ipuioxenun 2.

Puc. 1 JlaypunoBas xupHas kucjiota C12:0. ATomsl yriiepoaa 0003HauyeHbI
YepHBIM L[BETOM, BOJ0PO/a — HeJIbIM, KHCJI0PO/1a — KPACHBIM.
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Bce HacbleHHbIE KUPHBIE KHCIOTHI
UMEIOT OJMHAKOBBIE KOHLBI M OTIHYa-
FOTCS TOJIBKO JJIMHOM. B MUIIEBBIX XKUpax
KHUCJIOTBI OOBIYHO HMMEKT 0T 4 1o 24
aTOMOB yTJieposia, Oonee JTMHHBIE BCTpe-
4aroTCsl B BOCKax. JKUpHbIE KUCIOTHI, CO-
Puc. 2 Taunepun C,H,O,  nepxaiire MeHee 6 aTOMOB yrIieposa, Ha-
3BIBAIOT KOPOTKUMH, OoT 6 10 12 — cpen-
HUMH, OT 13 10 22 — IIUHHABIMH, Ooliee 22 — OYEeHD JUIMHHBIMU.

B JXuBBIX opraHu3Max >XHpPHbBIE KUCIOTHI COOMPAIOTCS IO-
ClIeIOBAaTeIbHBIM J100aBIeHHEM (DparMeHTOB, COIEpKAIIUX 1B
atoMa yriepona. IloaToMy modTu Bce MPUPOIHBIE KUPBI CO-
JiepKaT )KUPHBIE KMCIOTHI JINIIB C YETHBIM YHCIIOM aTOMOB yIJIe-
pona. JloGaBieHrne TPOUCXOIUT CO CTOPOHBI «TOJIOBBD) KUPHOU
KHUCJIOTHI (MO HEH TMoJpasyMeBaeTcsi KOHell, COJAEP KAl Kuc-
nopon, — neBbii Ha Puc. 1).

YacTo BCTpeyaroTcs KUPHBIE KUCIOTHI, Y KOTOPBIX B CpeaHEN
YacTH KUPHOH KHCIOTHI OTCYTCTBYET Iapa aTOMOB BOJIOPOJA,
¥ OCBOOOIMBIIIMECS CBS3W COCAMHEHBI JAPYT C IpyroM — oOpa-
3YIOT JIBOWHYIO CBSI3b MEXy aroMaMu yriepoaa (Puc. 3). Takue

Sieent  sieeee

Puc. 3 /IBoiiHble CBSI3U B HEHACHIIEHHBIX *KUPHBIX KHCJI0TAX (MOKA3aHBI
¢parmenTsl cpeaHeii yacTu MoJiekys). CieBa — nuc-u3oMep, cnpaBa — TpaHc-
u3omep.

KUPHBIE KUCIIOTHl Ha3bIBAIOT HEHACBIIEHHbIMU. Ecnu aBoiiHas
CBSI3b OJTHA — MOHOHEHACHIIICHHBIMU (10 MEX/1yHApOIHON HOMEH-
KJIaType — MOHOEHOBBIMH), €CJTH JIBE U O0JIee — OIMHEHACHIIIIEH-
HBIMU (TIOJTMCHOBBIMH). B Ka)k101i ABOWHOM CBSI3U BO3MOXKHBI JBE
MPOCTPAHCTBEHHBIE KOH(PHUTYpallMH — aTOMBbl BOAOPOJA MOTYT
OBITH PACIIOJIOKEHBI 10 OIHY CTOPOHY OT JABOWHOW CBSI3U HIIU
no pasusle. [lepBas kKoHUTypanus HA3BIBACTCS LIUC-U30MEPOM,
BTOpasi — TpaHc-uzomepom.’ Hanpumep, camas yacras B INHILE

3 JlaTrHCKOE CIIOBO Cis 03HAYAET «I10 OJIHY CTOPOHY», trans — «I10 pa3HbIC CTOPOHBI.
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MOHOHEHACKIIIIEHHAs! )KUPHAs KucioTa, — oaernHoBasi C18:1, umeet
OJTHY JIBOMHYIO CBS3b B IHC-KOHpHUTYyparuu mMexay 9 u 10 aro-
MaMH yriepona. JKuBble OpraHu3Mbl, 3a PEIKUMHU HCKIIIOYE-
HUSIMH, CHHTE3UPYIOT TOJIBKO LIMC-U30MEPBI JKUPHBIX KHCIIOT.

XOoTd XUMHYECKHMH COCTaB H30MEPOB ONHOW M TOW IKe
KUPHOM KHCIOTHI OAMHAKOB, UX CBOWCTBA CHUJIBHO OTJIMYAIOTCA.
Hanpuwmep, onennoBas kucnora C18:1 umeer temneparypy mias-
nenus 13,5°C, a ee Tpancuzomep, ananguHoBas kuciora CI18:1t, —
44°C. JlBa Tpurimiepuaa ¢ OIWHAKOBBIM HAaO0OPOM IKHUPHBIX
KHUCJIOT, HO Pa3HbIM MX MOPSAIKOM IPUCOECANHEHHS K TIULEPUHY,
TaK)Ke UMEIOT pa3Hylo (OpMy KPUCTAIIU3ALUN U TEMIEpaTypy
IJIaBJICHUS.

B npuponHbIx xKUpax ABOHHBIE CBSI3U OOBIYHO PACIOI0KEHBI
Ha pacCTOSIHUM TPEX aToOMOB yriepona Apyr oT apyra. Ecam
nepBasi IBOMHas CBSA3b PACIIONIOKEHA [TOCIIE 3-r0 aToMa yIiaepoa,
cuuTas OT KoHIIa (pasoro Ha Puc. 1), To Takue >KUPHBIE KUCIOTHI
Ha3BIBAIOT OMEra-3, eciiy mociie 6-ro — omera-6.¢ OnenHoBas Kuc-
JI0Ta OTHOCHUTCS K KJ1accy omera-9.

UeM qiirHHEe )KUpHAs KUCI0Ta, TEM BbILIE TEMIIEpaTypa IjiaB-
JIEHUSI COCTOSIIIMX UX Hee KUpoB. OQHAKO, HAIMYHME ABOWHBIX
CBsi3el B IMC-KOHQUTYpAIMK JAeTaeT MOJIEKYJIbl W30THYTBIMH,
YTO MPEMATCTBYET MX IUIOTHOH YNaKoBKe W JAenaeT ux Oolee
MOJBUKHBIMHU, TEM CAMBIM CHUJKasg TEMIIEpAaTypy ILIABICHUS.
ITpu 20 °C xupbl, B KOTOPBIX NPEOOIATaIOT HEHACHIIIICHHBIE
KUPHBIE KUCIOTHI (TTOJICOJTHEYHOE, OJIMBKOBOE, COEBOE, PBHIOHIA
KUP), 0OBITHO KUAKHUE’, a IKUPBI ¢ OOJIBIION J0Iel HACBIIIIEHHBIX
KUPHBIX KUCIOT (MOJIOYHBIH, TOBSKUH, MACIIO KaKao) — KpUCTal-
au30BaHbl. JKupHBIE KUCIOTHI, UMEIOIINE TPaHC-KOH(DUTYpaIHIo,
MOYTH MPSMBIE, TIO3TOMY UX HaJIMYME B )KUPE MOBBIIIAET TEMIIE-
paTypy €ro IJjiaBJIeHUS.

B maciax ObIBaeT HEKOTOPBIH MPOIEHT CBOOOTHBIX >KHPHBIX
KHCIJIOT, HE COCAMHEHHBIX C TIIMIEpHHOM. VX obliee KOIn4ecTBO

% PBykBa o sBisercs IOCieNHel OyKBOil B rpedeckoM andaBuTe U II03TOMY Oblia

HCTIONB30BaHa KaK CHMBOJI KOHIIA KHPHOW KUCIIOTHL. B MexIyHapoIHOH HOMEHKIIa-
Type BMECTO  HCIOJb3yeTcs OykBa n: n-3, n-6.

7 Kugkue >KUpbl B OBITY Ha3hIBAIOT MaciaMH, HO 3TO He oOpasyeT MpaBuIA.
Hampumep: cmBoYHOE Maciio, Maciio Kakao, peIOnii xup.



CTPOEHHUE XUPOB 13

Puc. 4 OauH U3 THNMYHBIX TPUIVINLEPUIOB MOJIOYHOTI0 :KHPa (COCTABJISA-
eT 0K0J10 4% xkupa moJsoka). Cocrout u3 macJissHoii C4:0, naJJbMUTHHOBOW
C16:0, osrennoBoii C18:1 kucJoT ¥ riiMuepuHa (BbljeJeH roayobiM). XBOCThI
MOI'YT BpalllaTbCsl BOKPYT INIMLEPHHOBOI0 0CTOBA.
XapaKTEPU3yeTCsd KHUCIOTHBIM YHCIOM, KOTOPOE HMHOIZAA yKa3bl-
BaloT Ha OyThuIKe Macyia. CBOOOIHBIE JKUPHBIE KUCIOTHI 00pa3y-
I0TCSI B OCHOBHOM IIPY B3aUMOJICHCTBUH TPUTTIMLEPUIOB C BOJIOM.
WX KOM4eCTBO MOCTENEHHO YBEINYUBACTCS IPU XPAaHEHNUHU Macia.
OHM OXOTHEe, YeM CBSI3aHHBIE C TJHUIEPUHOM, BCTYNAKOT B pe-
aKIUH, B YaCTHOCTH JIeT4Ye IMPOrOpKaloT M OBICTpee HAYMHAIOT JIbI-
MUTh Tipu HarpeBe. CBOOOMHBIC KUPHBIE KUCIOTH JynHHee Cl4
0€3BKYyCHBI, 00JIee KOPOTKHE UMEIOT BKYC.® Jlaske ipu HEOOIBIIOM
coziep’)kaHuu cBOOOTHOM JayprHOBOM KuciaoThl C12:0 mosBiseTcs
MBUTBHBINA TIpUBKYC. BKyc ykcycHo# kucnotel C2:0 xoporio u3se-
CTEH BCEM (XOTS )KUPHOW KUCIOTOW €€ HE CUUTAIOT, IOTOMY YTO
B JIMITHJIAX BCTPEUYAIOTCS TOJIBKO KUCIOTHI C4 1 OoJiee NITMHHBIE).
B HarypasibHBIX NHUIIEBBIX KUpaxX HanOojee 4acTo BCTpeya-
I0TCS AKUPHBIE KUCIIOTHI:

Cl14:0 MHUPHUCTUHOBAS,
Cl16:0 MaJbEMUTHUHOBAS,
C18:0 CTEapUHOBas,

Cl16:1 n-7 MaJIbMUTOJICMTHOBAS,
C18:1 n-9 OJICMHOBAS,

C18:2 n-6 JIMHOJIEBAS,

C18:3 n-3 O-JIMTHOJICHOBAS.

HasBanus gpyrux pacnpOoCTpaHEHHBIX B IPUPOIE JKUPHBIX
KHUCJIOT IpuBeeHbI B [Ipunoxkennn 1.

$ Masanoa JILM. OkMcIHTeNnbHAs TOpYa CHELMANM3UPOBAHHBIX JKHPOB. //

[Muieras mpOMBIIUICHHOCTB, 6/2007



PoJsib B OpraHuU3Me KUPHbIX KUCJIOT

[Moctymnaromue ¢ MUIIEH )KUPBI, HAPSIAY C OCTKaMH U yTIICBO-
JlaMU, SIBJISIFOTCS OCHOBHBIMM MCTOYHUKAMM 3HEPIHM IS Opra-
Hu3ma. KanopuitHocTs 1 T kmpa — 9 Kkal, 0enka U yriieBOIoB —
1o 4 xkayn. OpraHusMm He BCerja UMeeT BO3MOYKHOCTh I0JIy4YaTh
MUILY, TO3TOMY Ba)KHOE 3HAUE€HHE UMEET €ro CHoCOOHOCTH 3a-
racaTh 3HEPIrur0. DHEPreTHYECKUX 3alacoB OpraHU3Ma B BHJIE
0erKa 1 yIrieBOoIOB XBaTUT MPUMEPHO HA CYTKH, a B BUJIE )KUPOB —
10 3 MecseB. 3anacHOM KUpP OTKJIAAbIBA€TCS B IOAKOKHOM CJI0€
U B CAJIbBHUKAX BOKPYT BHYTPEHHHUX OpraHoB. OTIOXKEHHUs Kupa
TaKXKe 3allMIIAI0T TEJI0 OT MEPEOXJIAXKICHUS U MEXaHHUYECKHUX
NOBpeXACHUN. JKHUp Iy KUT CMa304HBIM MaTEpHAJIOM KOXKH, 3a-
LIUIIAsl €€ OT BBICBIXaHMS. Y KEHIIUH IPU CHUKEHHH 3aracoB
KHUpa HUKE HEKOTOPOro KPUTHUYECKOTO YPOBHS OOpaTHMO Ipe-
KpallaeTcss MEHCTPYalbHBIA MK U CHOCOOHOCTH K 3a4aTHIO.
3amacHoi KUp OOHOBIISETCS KaKIble 2-3 HEEeIH.

B nauane 20 Beka cielMaJINUCThI IO MUTAHUIO M10JIArajau, 4YTO
pOJb KUPOB B OpPraHU3Me CBOJUTCS K BBIIICYKa3aHHBIM (yHK-
[USIM, U BUJI )KUPA B PallHOHE HE UMEET 0COOO0T0 3HAYECHHU I, KPOME
pa3Be UyTO BKYCOBBIX IpeanouteHui. [lonaramau, yTo xup B opra-
HU3ME CHHTE3HPYETCS U3 YTJIEBOJOB WU OEIKOB (M3 YeT0 MMEHHO
1 KaK — BEJIUCh CIIOPHI), & TOCTYMAIONIUN C MUIIEH KUP Cropaet
WJIH TIOJIHOCTBIO pa3zOupaercst Ha yacTH. [loaToMy mosiBneHue B
MATAHUU TUAPOr€HU3UPOBAHHBIX JKHPOB HE BBI3BAJIO OMACEHUH.

C OTKpBITHEM BUTAaMUHOB HayKa O MHUTAHWU KOPEHHBIM 00-
pa3oM wu3MeHuinach. [losIBUIOCHE NOHMMaHHME, YTO OpPraHU3MY
HEOOXOIMMBI HE TOJIBKO O€JKH, )KHUPBI, YIIEBOABI U COJIH, HO H
MHOTHE JIpyrue BemecTsa. [Iouck Takux BeHIecTB IMyTEM COAep-
KaHUs KUBOTHBIX Ha JKCIEPUMEHTAJIBHBIX pallMOHaX IPUBEI
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cpenu mpoyero K OoTkpbiTuio B 1923 1 Butamuua F. B 1930 r B
OIBITaX Ha KpPbICax OBIJIO YCTAHOBJIEHO, YTO UM SIBJISIOTCS JIBE
KUPHBIE KUCIIOTHI — JINHOJIEBAast U O-THHOJIIeHOBas. CeromHs ux
INPUHSITO HA3bIBAaTh HE BUTAMUHOM, 2 HE3aMEHUMBIMH YKHUPHBIMH
kuciaotamu. llomararoT, 4To BCE OCTAJIbHBIE KUPHBIE KHCIIOTHI,
HEOOXOMMBIE OpraHW3My, MOT'YT CHHTE3MPOBATHCS B HEM U3
OCJIKOB M YTJIEBOJIOB.

He3ameHnMbIe )KUPHBIE KUCIOTHI PEryIHPYIOT IPOIECCh BOC-
naJjieHus, BIUAIOT Ha HacTpoeHue. [Ipu HemocTaTke MoCTyIIICHUS
HE3aMEHHMMBIX JKHPHBIX KHCIOT HAOIIOJAIOTCS CYXOCTh KOXH,
BBITIAJICHHUE BOJIOC, 3aME/IJICHHOE 3a)KUBIICHHE PaH, 3aMe/JICHHBIH
pOCT y neTel, pa3BUBAIOTCS KOXKHBIE 3a00JIeBaHMs, HAPYLICHUS
oOMeHa BeIeCTB, ACMPECCHUs, IIOBPEKACHUS MUTOXOH IPHA.

OTH NPOSBICHUS OKAa3aJUCh OOYCIOBJIEHBI YYacTHEM JIMHO-
JIEBOH M O-IMHOJICHOBOM KHCIIOT B HECKOJIBKMX META00INYECKUX
nyTsaxX. B 4acTHOCTH M3 HUX B OpraHu3Me CHHTE3UPYIOTCS TPH
JBAAIATUYTICPOJHBIC )KUPHBIE KHUCIOTHI (IUTOMO-Y-TMHOJIEBAS
20:3n-6, apaxugonoBas 20:4n-6 u sitko3anentacHoBas 20:5n-3),
U3 KOTOPBIX B CBOIO OY€PEIb CUHTE3UPYIOTCS MHOT'OYHCICHHBIE
9HKO3aHOU bl (OT Tpeueckoro gikoot — 20) — cUTHAIBHBIE MO-
JEeKyJbl, O0NaJaolnue CHJIBHBIM  (PU3MOJIIOTHYECKUM  JeH-
CTBHEM (MHOTAA MX HAa3bIBAIOT TOPMOHAMHU MECTHOTO JIeHCTBHS).
Hanpumep, mpocrarnanauHbl (3WKO3aHOUIBI, OTKPBITHIE IEp-
BbIMU B 1930-1935 1T) perynupyroT cokpaiieHue u pacciadiieHne
IJIaIKUX MBI COCY/IOB; YH/IOKaHHAOHOBI (3IKO3aHOUIBI, POJI-
CTBEHHBIE COZEPIKAIIUMCS B KOHOIIJIE BEIIECTBAM) HEOOXOAMMBI
LTSl HOPMAJIBHOTO ()YHKITHOHUPOBAHUS TOJIOBHOT'O MO3Ta.

Onnako, HanOomnee BakHAS (PYHKIUS KUPOB 3aKIIOYATCS B
TOM, YTO UX HUX IIOCTPOCHBI MEMOpPaHbI BceX KIETOK. MeMOpaHbI
MPENCTABISIOT cO00i ABOWHON Citoit docdoaunmuaoB. XBOCTHI
dbochoaunuoB 0OpameHbl BHYTPh MEMOpaHBI, a TOJIOBBI 00pa-
3yIOT BHEIIHIOIO W BHYTPEHHIOIO MOBEPXHOCTH MeMmOpan (Puc.
5, Puc. 6). XBocThl (poChHOMUIHUIOB COCTOSIT U3 JIBYX JKHPHBIX
KHCJIOT ¥ OTTAJIKHUBAIOTCS MOJIEKYJIaMH BOJbI (THAPOdOOHBI), TO-
JIOBBI, HA00OPOT, MPUTIATUBAIOT BOY (TUAPOHIbHEL). braroxaps
TaKOMY CTPOCHHIO KJIETOUHAsi MeMOpaHa OTAEISeT BHY TPEHHIOIO
cpeay KJETKH OT BHEIIHel. PacTBOpeHHBIE B BOJIE BEIIECTBA C
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TPYAOM IPOXOAT Yepe3 MeMOpaHy WIIM HE TPOXOAST BOBCE. JTO
MO3BOJISIET KJIETKE MOJAEP)KHUBATh COCTaB BHYTPEHHEH Cpelbl,
M30MpaATEeNIbHO BITYCKasl WIIM BBIITYCKAasl HYXHBIE MOJICKYJIBIL.
TpaHCTIOPT MOJIEKYJT TPOUCXOANUT KaK MACCHBHO, TAK U aKTHBHO,
C TIOMOIIBIO CHEIIHAIIBHBIX OEJIKOB, PACHOIOKEHHBIX B MEMOpaHe.
[TomoOHBIME MEMOpaHaAMU TaKKe OKPY>KEHBI SIAPO KIETKU, MUTO-
XOHJIPHH U MHOTHE JIPyTHe KJIETOYHbIE 00pa30BaHUSI.

K 1972 r Obu10 yCTaHOBJICHO, UYTO MEMOpaHa B JICHCTBUTEIb-
HOCTH SIBJISICTCS KUJIKOM IUJICHKOM TOJIHMHOM 5-10 HM, 1O Bs3-
KOCTH HAaIlOMHUHAIOIIEH IIOJCOIHEYHOE MAacylo, B KOTOpPOW Ilja-
BalOT OCNIKM M JIPyTHe CTPYKTYpbI, YIPABISAIINE TTOTOKOM Be-
IECTB Yepe3 MeMOpaHy WIH CIIyXKalllhe perernTopamu, nepeaao-
IIMMH CUTHAJIBI BHYTPb KJIETKH.

®docdonunuabl He CTOAT HA OTHOM MECTe, a JAeCATKH MUJUIH-
OHOB pa3 B CEKyH/AY MEHSIOTCSI MECTaMHU CO CBOMMH COCEISIMH.
B pesynbrate, oTnenbHBIA (HOCHOTUTIAI MOKET OOOTHYTH BCHO
MeMOpaHy TpHEMEpHO 3a ceKyHIy.” HecmoTpsi Ha ObIcTpoe Tie-
pemerieHue mo MmemOpaHe GochoIUIHUABl U XOJIECTEPUH B MEM-
OpaHax 3aMemIalOTCsl OY€Hb MEJIEHHO — CKOPOCTb MCUUCIISIETCS
MecCsaMy ¥ TOgaMu.'°

[To mepe mporpecca B CO3JaHHMHM WHCTPYMEHTOB, ITO3BOJS-
IOMIMX M3Y4aTh MUKPO- U HAHOMUD, MPEICTABICHHUS O CTPOCHUH
MeMOpaHbl TPOAOJKAIOT pa3BUBaThCA. B HacTosiimee BpeMms
CUMTAETCs, YTO MeMOpaHa SBJISIETCS HE NMPOCTO KUIKOCTHIO, a
KHUJIKUM KPUCTAJIJIOM, WJIM TOYHEE CTPYKTYPOH M3 pa3IUYHBIX
KHUJIKUX KPHUCTAJIIOB, B KOTOPOH MpHU OOBIYHBIX JJIS Tella TeM-
nepatypax HpoHCXoIsAT (a3oBble mnepexonbl. Hexoropwle mem-
OpaHHBIC CTPYKTYPBI IPEIACTABIISIIOT COOOH TPYIITY OOIBITUX MO-
JIEKYJ1, KOTOpbIe cO00IIa BHIONTHIIOT OAHY (DYHKIIUIO U MO3TOMY
IperyroT Mo MeMOpaHe Kak euHOE TIeJ10e B BUAC Pa(TOB (K110~
TUKOBY»). APMHPYIOUIMM MAaTe€pHajioM, CHIJKAIOIMIUM TTOBHX-
HOCTBH ochonunuIoB B padTax, CyKaT MOJICKYJIBI XOJIECTEPHHA.

@OyHKIIMH MEMOPaHHBIX CTPYKTYP CYLIECTBEHHO 3aBHCAT OT
BUJIA COCTABIIAIONIUX €€ JIMIHJIOB, B TOM YHCJIE OT BXOMSIINX

°  Anronos B.®., Buodusuka. M.: Biazgoc, 1999, — C.22.
19 Tajiton A.K., Meauuunckas ¢usmnonorus, M.: Jlorocdepa, 2008, — C.952
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Puc. 5 Tunuunelii pochoaunug — pocharnaniaxoans. CuHuM 0003HaYEH
a30T, 3eJ1eHbIM (pocdop. B xBocTe MOryT OBITH pa3/IMYHbIC JKUPHbIE KHCJIO-
Thl, 00BIYHO OJJHA MX HUX HeHacbllmleHHas. ClipaBa — TpexMepHasi Mo/ie/1b

dochaTuanixonuna.

® ®

Puc. 6 ®parmenT MmemMOpaHbl (IBETa HA cXeMe BbIOPAHbI MPOU3BOJIbHO). A —
BHYTPHKJIETOUHAS cpeaa, B — mexkkieTrounas cpena; 1) oobrunas gocdosn-

MUAHAs YacTh MeMOpaHsbl; 2) TunuaHblii padgT; 3,4) TpaHcMeMOpaHHbIe eI~
KH; 5) osiMrocaxapuaHble 0CTATKU Ha 0eske; 6) iuko3uiadochaTuIuINHO-

3UTOJ; 7) X01ecTepuH; 8) omurocaxapuanble 0CTaTKU Ha Junuaax. (© Artur

Jan Fijatkowski)

B HHUX JKHPHBIX KHCJIOT. Hampumep akTHBHOCTh HHCYJIHHOBBIX
pELEeNnTOpOB CHMIKACTCS NMPH YBEIUYCHHH JIOIU HACHIIICHHBIX
KUCIOT B MeMmOpaHax' (3TO TPOBOIMPYET pa3BUTHE anadeTa).
[Tpy pa3snUYHBIX MATOJNOTHSX HAONIOAAETCS M3MEHEHUE JKUPHO-
KHCJIOTHOTO COCTaBa MEeMOpaH, YTO B NMEPCIEKTHBE MOXKET WC-
MOJIB30BAThCS IS TUAarHOCTHKHM. Ha cocTaB KUPHBIX KUCIOT B
MeMOpaHax OKa3bIBAIOT BIMSHUE ITUTaHUE W KIMMAT, B KOTOPOM

""" Field C.J., Toyomizu M., and Clandinin M.T. (1989) Relationship between dietary
fat, adipocyte membrane composition and insulin binding in the rat. J. Nutr. 119,
1483-14809.
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obuTaer opraHu3M. B xomogHOM Kiaumare y KUBOTHBIX B (oc-
donmunumax MemMOpaH OOJIbIIE HEHACKHIIIEHHBIX JKHPHBIX KHUCJIOT,
9YeM Y )KMBOTHBIX TEIJIBIX KpaeB. Y TOJISIPHOTO OJICHS TeMIepa-
Typa HOTH B 00J1aCTH KOIIBITa 3UMON MOXKeT ObITh okoito —20°C, a
omke K TynoBuiny okoisio +30°C; MmemMOpaHbI KJIETOK B 0071acTH
KOIIBITa COAepKaT OOJIbIIEe HEHACBIIICHHBIX KHCJIOT, 4eM B 00-
JIACTH TYJIOBHILA.

B opranumsme uenoBeka HamOoiee PpacHpOCTPaHEHBI TpPU
JKUPHBIE KUCIOTHI: HachIleHHble cTeapuHoBas C18:0 u manbmu-
tuHOBas C16:0 u MmoHOHeHackIeHHas oslenHoBas C18:1.

Oco0eHHO MHOTO JTUIUIOB B TKAHSX MO3ra, HEPBHOW TKaHM,
ITOJIOBEIX JKelre3aX. Mo3r B 11estoM cocTout Ha 10-12% w3 mumuaos,
B TO BpeMs Kak CpeHee coaepKaHue JUIHI0B B MbImax — 5%. B
CYXOM BerecTBe Mo3ra okoiio 50% nunuos. IloBbienHas KOH-
HEHTpAIUs JUIUI0B B MO3re OOBSICHAETCS NX BBICOKOH KOHIICH-
Tpamueld B MHETUHOBOM o0Oonouke HepBoB: 70-75% B cyxom Be-
miecTBe. MuenmHoBast 000J109Ka MPEICTaBIsIeT co00H MeMOpaHy
TJIMATBHBIX KJIETOK, MHOTOKPAaTHO OOMOTAHHYIO BOKPYT aKCOHOB
HEPBHBIX KJIETOK N0100HO n3oseHTe. B coctaB MeMOpaH HEPBHBIX
KJIETOK MMOMUMO OJIEMHOBOM KHMCIIOTHI BXOAUT HepBOoHOBast C24:1,
YTO JIeaeT X MeMOpaHbl 00JIee TOJICTHIMHU U TYTOINIABKUMH.

Takum 00pa3oM, >KUpBHl B MUTAHUM — HE TOJIBKO MCTOYHHK
SHEPTHUH JIJIs OpraHu3Ma, Kak Mojaraii BO BpeMeHa H300peTeHns
THAPOKUPOB. BUA )KMPHBIX KUCIIOT B MHILE BIUSET HA COCTaB U
(GYHKIIUM KJIETOYHBIX MeMOpaH. J[Be *KUpHBIE KHUCIOTHI, JTUHO-
JieBast U 0-TMHOJIEHOBAsI, HE MOT'YT CHHTE3UPOBATHCS B OpraHU3Me
U TIOJTYYar0TCS UM TOJIBKO M3 MUIITH.

Ecnu Bua mocTynmaromux ¢ MUIIER KUPOB CTOJb BayKEH, Ka-
KOBO K€ ONTHMAaJIbHOE COOTHOIIEHHE B PAI[MOHE HACBHIIICHHBIX,
MOHOHEHACHIICHHBIX ¥ MOJIMHEHACHIIIIEHHBIX KUPHBIX KHUCIOT?
Ha atot Bompoc oTBeTa 1moka HeT. TeopeTudyecku, ONTUMAIBLHOE
COOTHOILICHHE JIOJKHO JIOCTUTAThCS aBTOMATUYECKH, €CIIH yIO-
TpeOaATh B MUY IENbHBbIE NMPOAYKTHl U3 TOH MECTHOCTH, TJe
KUBET YeJOBEK. B 3TUX MPOAYKTaX COOTHOIIEHHE KUPOB ONTH-
MaJbHO ISl JAHHBIX KIMMATHYECKUX YCJIOBHI, MOTOMY 4YTO

12 Anronos B.®., buodmusuka. M.: Bnanoc, 1999, — C.27.
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pacTeHus WM KUBOTHBIC, U3 KOTOPBIX WX IMOJYYUIIH, 371eCh BBI-
pocnu. YesnoBek He cMOT ObI BBIKHTH, €CJIH OBl €My ObLITH HE00-
XOIUMBI IPOIYKTHI U3 TalIbHUX KpaeB. [loaTomy npencraBiseTcs
HE OYCHb €CTECTBEHHBIM YHNOTPEOIATh KUPHYIO PHIOY KHUTEIIM
TPOITUKOB, & 3CKUMOCAM eCTh KOKOChL. OHAKO, COBpEeMEHHBIN ue-
JIOBEK YaCTHYHO M30JIMPOBAII ce0s OT KITMMATUYECKUX BIUSHUN U
ero o0pa3 KU3HH CHIIBHO OTJIMYACTCS OT 00pa3a )KU3HU JaJIeKuX
npenkoB. [ToaTomy 3T cooOpakeHUsT TPEOYIOT KOPPEKIIHH.

Cpenu crenuaaucToB MO MUTAHHUIO JIO CHX IOP HET €JUHOTO
MHEHHS] OTHOCUTEIIBHO TOT'0, KAKUM JOJKHO OBITH COOTHOILICHHE
Pa3IUYHBIX KUPOB B PAIIMOHE U KaKYIO YacTh KUPBI TOJKHBI 3a-
HUMATh B €ro KajopuiiHoctu. CKopee BCero 3T0 MHINBUYaJIbHO
JUTSL KQXKJIOTO YeJIOBeKa M 3aBUCHUT YCJIOBUH €ro JKM3HHM U TEKY-
IIEr0 COCTOSIHUSL.

Jlnst B3pOCHBIX OTEYECTBEHHBIMHM CIELUATHCTAMU PEKO-
MEHIYIOTCSl CIEAYIONIUE MPUOTU3UTENbHbIE CYyTOYHBIE YPOBHH
NoTpeOJICHNs JKUPHBIX KHCIOT HpPHU KaJOPUHHOCTH palHoHa
2300 kxamn:"?

Hacrwimennrsie: 25 ¢
MononenaceIeHape: 30 r
ITonmuuenacwimeHusie omera-6: 8-10 v
ITonmuueHacwImeHuble oMera-3: 1-2 v

Takoe COOTHOIIEHHE CEroIHS CUMUTACTCS OJNAarONpHUSITHBIM
JU1S1 TIOJIEP’KAaHUSI HOPMAJIbHOIO YPOBHS TPUIIMLIEPUAOB U XOJIe-
CTEpHUHA B KPOBH.

XOTs NONMHEHACHIIEHHbIE KUCIOThHI CHHKAIOT yPOBEHB X0JI€-
CTEpPHUHA B KPOBH, UX KOJIMYECTBO HE JOJKHO MPEBBIIIATH TPETH
BCEX JKUPOB B palloHe; onTUMaibHO 10-20% Beex xupos. [pu u3-
OBITOYHOM TOTPEOICHUH MTOTMHEHACBHIIICHHBIX JKUPHBIX KHCIIOT,
pasBuBaercs aedunuT BuTamMuHa E, yrHetaeTcs UMMyHHas CH-
CTeMa, MOSBIISETCS] CKIIOHHOCTh K KPOBOTEUCHHSIM (IIPU U30BITKE
9UKO3aMeHTACHOBON M JIOKO3areKCA€HOBOW KUCIIOT). Y )KUBOTHBIX

13 Hopmsl u3HOIOrHYECKUX HOTPEGHOCTET B YHEPTUH 1 THINEBBIX BEMIECTBAX JUT
pasznuuHbIX rpynn HaceneHus Poccuiickoit denepanuu. Meroauueckue pekoMeH-
nanun MP 2.3.1.2432 -08. YrBepxkaens! B 2008 1.
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py U30BITKE JTHMHOJIEBOW KUCIIOTHI YBEIMYNBAETCS BEPOSTHOCTD
paka MOJIOYHOH KeNe3bl.

B oTHOmEeHnn %&upoB emnie MHOro HesicHoro. Hanmpumep, MoHO-
HEeHachIeHHas dpyKoBasi kuciota C22:1 cuuraeTcst HEOAXOAAICH
JUIS TIMTAHUSL, XOTSI OOCTOATENBHBIX €€ UCCIIEIOBAaHUN Ha JIIOAX HE
MPOBOJMIIOCH. DPYKOBOW KHCIOTHI MHOTO B CEMEHax parica, rop-
YHIBl U IPYTHX KpecTonBeTHHIX. B Kanane BeiBeneH copt parca
C HU3KHM COZAEpXKaHUEeM IPYKOBOH KHCIOTHI — KaHoia. [ opundHoe
Macjo u3gaBHa ynorpebiasercs B numy B Muaun. Bo3amoxxHo, 3Ha-
YeHHe MMEIOT JI03MPOBKA M MUIIEBbIC TPAIUIINHU, CBSI3aHHBIE C Te-
HETHYECKN OOYCIIOBJICHHBIMH OCOOCHHOCTAMHU (EPMEHTHBIX CH-
creM. B pacTenusx (Harmpumep B CriennsAX), BOZOPOCISAX H MOPCKUX
’KMBOTHBIX HE PEIKU HEOOBIYHBIEC MOJIMHEHACHIIIEHHBIE KHCIOTBHI,
CBOMCTBA KOTOPBIX JI0 CHX MOP MaJIO UCCIEIOBAHBL.

JXupHble KUCIOTHI CKJIOHHBI K IPOTOPKAHUIO — OKHCIEHUIO
IpU KOHTAKTE ¢ KHUCIOponaoM. lIporopkiire macia BpemHbI AJs
310poBbs. IIporopkanue yckopsieTcss B IPUCYTCTBUU METAJIOB,
Ha CBETY, IIPY MOBHIIIEHUH TEMIIEPATypbl U IPU HATTUIHH MUKPO-
opranusMoB. [[J1s1 yMEeHbIICHNS BIUSHUS METAJIJIOB B KHUPbI J10-
0aBIAIOT JIMMOHHYIO WJIM aCKOPOMHOBYIO KHCIIOTY, KOTOPBIE CO-
eIUHASCh C METaJUIaMU HEHTpanu3yioT ux BiausiHue. CKOpOCTh
OKHCJIEHUSI MOHOHEHACBIILIEHHON ojenHoBOW kuciaoTsl C18:1 Ha
MOpsIIOK OOJTBIIe, YeM HachIeHHOU cTteapuHoBor C18:0, a moym-
HeHacblIIIeHHbIX JInHONEBOM C18:2 n a-nuHoneHoBor C18:3 — Ha
nBa nopsaka. CKOpoCcTh OKUCIICHHS )KUPOB BO3pacTaeT B 3 pasa
Ha Kaxabie 10 °C noBbIlIeHNs] TEMTIIEPATYPHIL. 'S

XpaHUTh Macia Jiyqile B TEMHOM CyXOM IPOXJIaHOM MECTe,
IJIOTHO 3aKyHNOPEHHBIMH. Macia, GoraTbie )KUPHBIMH KUCIOTAMH
C ABOWHBIMH CBSI3SMU YHUCIIOM TpH WM Ooniee (IbHSHOE, Tpell-
KOT0 Opexa, parcoBoe, pKUKOBOE, COEBOE, TOPUNYHOE, PHIOHIA
XKUP), TpeOYIOT 0c000 OepekHOTO OOpareHus, YTOOBI Bpena OT
HUX OBIJIO MEHBIIIE, YeM MOJTb3bL.

14 Christie W, Fatty acids: polyunsaturated with other than methylene-interrupted
double bonds structures, occurrence and biochemistry. The AOCS Lipid Library
(2011). (http://lipidlibrary.aocs.org/Lipids/fa_conj+/index.htm)

15" O’Bpaiten P. XKups! 1 Macia. IIpou3BoACcTBO, COCTAaB U CBOMCTBA, PUMEHEHHE.
CII6.: Ipodeccns, 2007. — C.227.



MacauyHbIe KYJIbTYPbl pacTeHUH

PacturensHble Macia M3BIEKAIOT U3 YacTEW pPacTEHWUM, CO-
JepKaluX 3HAYUTENbHBIM MPOLEHT >XKUpoB. bomblie Bcero B
MHUpe TOTpedIIsIeTCs COeBOro M maipMoBoro macen (Tabmuma 1).
[TanpmMoBOe Macio JOOBIBAIOT M3 MSAKOTH ILIOZAOB MACIUYHOM
MajabMBI, COEBOE — 13 0000B COM.

Taomauua 1 MupoBoe roaoBoe norpedieHue
OCHOBHBIX pacTHTeJbHbIX Maces B 2007/2008 rr.

Bujx macaa IMoTpedaenne
(MJIH. T/TOM)

ITameMmoBOE 41.31
CoeBoe 41.28
PancoBoe (kanomna) 18.24
[oxconHeunoe 9.91
ApaxucoBoe 4.82
X1010K0BOE 4.99
IanemosnpoBoe 4.85
Kokocosoe 348
OJIMBKOBOE 2.84

IIpumeyanue

Haunbonee mmpoko UCmomab3yeMoe
Tponuyeckoe Macio. Takxe HCIOTb3YeT s UL
JIU3CIILHOTO OMOTOILINBA

Jlo71s coeBoro Macna cocTaBisieT HPUMEPHO
TIOJIOBUHY CPE/IU BCEX UCIIONB3YEMBIX B IHUILY
macen. OcHoBHoe notpednenue B CIIA

OxHo U3 HanboJIee IMHMPOKO MCIIOIB3YEMBIX B
TIHIILY Macel

OO0bIuHOE MuIeBoe Macio. Takxke
HCIIOJIB3YETCSI JUISL TU3eIbHOT0 OHOTOIIIHBA

[InmeBoe Maco ¢ MATKUM apoMaToM
[Inpoko mpUMEHSETCs B ITHIICBON HHIYCTPHU
W3 sinpa miogoB MacinyHOM HaabMbl
Hcnonb3yercst B MBUIOBapEHHUH U B TTUIITY

Vcnons3yercs B MUY, B KOCMETHKE,
MBUIOBAPEHUH, U KaK JIAMIIOBOE MACIIO

MupoBoe norpedsienne cimBodHoro macia B 2007/2008 rr
COCTaBHJIO 9 MIIH. T., 4TO B HECKOJIBKO pa3 MEHBIIE MOTPeOICHIS

PaCTUTENBHBIX JKHPOB.
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B Poccnn 0CHOBHOM MacIMYHOM KYJIBTYPOW OCTAETCS MTOICO-
HEYHUK, — Ha ero JOJII0 mpuxoautcs 6onee 75 % odmiero oorema
MPOM3BOICTBA pacTUTENbHBIX Macen B crpane. B 2007 r 8 Poccun
npousBeneHo 2,1 MIIH. TOHH NOACOJIHEYHOI'0 Macjaa U UMIIOPTH-
poBano 0,74 MJTH. TOHH NTAJIbBMOBOTO Maca.'s

OnMBKOBOE MAaciO LEHUTCS MU3-32 BBICOKOTO COJEpKaHUs
OJIEMHOBOM KHUCHOTHI (0Kos1o 80%) M CTOMKOCTH IPH XpaHEHHH.
Maci1o BEICOKOr0 Ka4ecTBa UMEET 3€JIEHOBATO-KEJIThIN LIBET U Xa-
PaKTEpHBIN OJIMBKOBBIN BKYC W 3amax. 3eJeHOBaThIN I[BET Macia
CBSI3aH TJIABHBIM 00pa3oM ¢ MPUCYTCTBUEM XJopoduina u deo-
¢uTHHA, KOTOpPBIE TaKXKe 00ECIIEYNBAIOT 3aIIUTY OT OKHUCIICHUS B
TeMHOTe. KapOTHHOU 1Bl TPUAAIOT MACILy KEJITU3HY U 3alULIAI0T
Macjo OT OKHMCIeHHUs Ha cBeTy. OCTpbIii apomMar U BKYC OJIMBKO-
BOT'0 MacJa CO3Jal0T MHOXKECTBO JIETYUYHUX COEIMHEHUM, IPUCYT-
CTBYIOLIMX B YPE3BBIYAIIHO MAJIbIX KOHLIEHTpauusax. CBeT BbI3bI-
BaeT OBICTpOE YXYAIIEHHE KaueCTBa OJIMBKOBOI'O Macia IpH Ha-
JU4uy JocTyna Bo3nyxa. [lo mepe xpaneHus y macia nosiBasercs
OKHCJICHHBIH MPUBKYC, OHO CTAHOBUTCS OECI{BETHBIM BCJIEACTBHE
paspyuieHus XJaopopuiia u KapoTuHa. B TeMHOTE, B TepMETHYHO
3aKPBITHIX CTEKJISTHHBIX OyTBIJIKAaX OJMBKOBOE MAacCiIO MOXET CO-
XpaHsThCs OobIe 2 JeT."”

C uenpro0 U3MEHEHHUs B JY4IIYIO CTOPOHY COCTaBa KUPHBIX
KHUCJIOT PaCTEHUH BBIBOASAT UX HOBBIE cOpTa. J{J1 3TOro MCmosb-
3yIOT TPAJAMIMOHHYIO CEJIEKIUIO, MYTAlUI0 TEHOB 00IydYeHUEM
paauanuei niam XUMHOIpenapaTaMu, FeHHY0 HHKEHEPHIO.

TpaauunoHHas CENEKLHs UCIIOIb30BAJIACh MHOTHE CTOJIETHSL.
BriBenenne BeicokoosienHoBoro cadiopa B 1964 r. m pancoBoro
Macia C HU3KHUM COAEpKAHUEM 3PYKOBOM KHCIIOTBI, KOTOPOE
CTaJI0 M3BECTHO Kak Maciio kaHona B 1978 r., sIBISIOTCS MpUMe-
pamMu  MoaMQUKAIIUNA KUPHOKHUCIOTHOTO COCTaBa CEJICKITHEH.
B 1996 r myTem cenexuinu BhIBEACH COPT MojicoyiHeuHnKa NuSun ¢
cogepxkanuem 57% onenHoBoi U 29% nuHONIEBOM KHUCIOT. Macio
M3 HEro WCIOJNIb3yeTcsl, Hampumep, B uurncax Lay’s. Takxke BbI-

16 Oilseeds: World Markets and Trade. USDA 2009
17" O’Bpaiten P. XKupr! u Macia. IIpou3BoACTBO, COCTAB U CBOICTBA, PUMEHEHHE.
CII6.: Ipodeccns, 2007. — C.62.
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BEJICHBI COPTA COM C HU3KUM COAEPKaHUEM JIMHOJIEBOW KHPHOU
KHUCJIOTBL.'®

XUMHYECKUI MyTareHes ¢ MocaeAyomend CeIeKIuend UCIOIb-
3oBasicsi B CCCP mpu pa3paboTKe BBICOKOOJECHHOBOTO TIOICOJI-
HEYHOT'0 MacJa.

OnHMM U3 NEPBBIX Macell, MOJyYeHBbIM C IMOMOIIBI0 F'€HHOU
WHXXEHEPUU B TPOMBINIJICHHBIX MaciiTabax, ObLIO BBICOKOJA-
YPUHOBOE Maciio KaHONbL. BbicokonaypuHOBas KaHONa Oblia
CO3/1aHa BBEJIEHUEM OTIEJIBHOTO T'€Ha W3 PACIPOCTPAHEHHOTO
B Kamudopuum naBpa OmaropogHoro, 4to CyHIECTBEHHO TIO-
BBICUJIO coziepkaHue yaypuHoBoi kuciotel C12:0 B macne.”
BricokonmaypuHOBasi KaHONa, Kak W MHOTHE Jpyrue I'M Kyib-
TYpbl C U3MEHEHHBIM COCTaBOM >KMPOB, HE MOJIyYnJIa UPOKOTO
pacnpocTpaHEHHs M3-3a MOBBIIIIEHHON CTOMMOCTH, MMOHUKEHHOMN
ypoxxaiiHocTu (Ha 5-15%), ciokHOCTEH B yX0/e, HeCTaOMIBbHOCTH
MPU3HAKOB.

[MIupokoe pacnpocTpanenne mnoayuuiaun ['M  KydabTypsl,
CTOMKHME K ACHCTBHIO TepOMIIUIOB /MM HACEKOMBIX, YTO MO-
3BOJISIET YIPOCTUTH BBIPALIMBAHHE M TEM CaMbIM CHHU3UTBH CTO-
uMocTb. DT I'M KynbTyphl UMEIOT OOBIYHOE COOTHOILICHHE
ocHOBHBIX kHpoB. B 2000 r 54% Bceil cou, BbIpallEHHOW B
CIIA, npuxomamiock Ha 'M copra, yCTOWYMBBIE K TepOHITUIaM,
B 2011 r — 94%.* Cxoxunmu temnamu pactyT B CILIA noau ['M-
xjonka u 'M-kykypy3sl. B 1995 r B Kanaze Beisenienst ' copra
KaHOJIIbI, YCTOWYHMBBIE K TepOUIIUAaM.

YCTOHYHMBOCTh pacTeHHUU K TepOUIUaaM TO3BOJISET MpPUME-
HATH OTH XMMHUKATHI B HOBBIIIEHHBIX H03aX. B 1997 r mocie noss-
nenust ' M-cou gomycTumoe coaepkanue B coe rimmdocara (BXOIUT
B cocTaB repounua «Paynmgamy») B crpanax EBpocoroza 6bu10 mos-

18 Trans-fat. (2012). Encyclopadia Britannica Ultimate Reference Suite. Chicago:
Encyclopzaedia Britannica.

19 O’Bpaiien P. XKups! u Macna. [Tpou3BoICTBO, COCTAaB M CBOMCTBA, NPHMEHEHHE.
CI16.: ITpodeccust, 2007

20 U.S. Department of Agriculture, Economic Research Service, Data Sets: Adoption
of Genetically Engineered Crops in the U.S., Soybean Varieties (Washington,
DC: USDA, 2011, nocrtynusl omiaitH: www.ers.usda.gov/Data/BiotechCrops/
ExtentofAdoptionTable3.htm).



MACJUYHBIE KYJIbTYPBl PACTEHUIL 25

HaTO B 200 pa3 — ¢ 0,1 mr/kr g0 20 mr/kr.? Conep:kanue rimgocara
B I'M coe moxer mocturath 17 mr/kr.> I'epourua «Paynmam» 3a-
HUMaeT NepBOe MECTO B MUPE 10 00beMaM NpuUMeHeHHs. TOUHbIH
€ro COCTaB JIEPKUTCA B cekpeTe komnanueid MoncanTo. B Poccun
B neiictBytomeit pemakiuu Canllun 2.3.2.1078-01 roudocar nHe
YHOMHMHAETCS, OJJHAKO MO HOBBIM TAMOXXEHHBIM IIPABUJIAM COIEP-
*aHue rmdocata B IMIIOPTHPYEMOU COe TOJHKHO OBITH HEe Ooee
0,15 mr/kr, B coeBoM macie — 0,05 mr/kr, pance — 3,0 Mr/kr, B par-
COBOM Maciie He KoHTposaupyeTcs.” C BerymieaneM B BTO Hopmbl
Poccun MOryT OBITH IEPECMOTPEHBL, TIOTOMY YTO MEX1YHApOIHbIE
3aKOHBI UMEIOT MIPHOPUTET HAJ HAIIHOHATbHBIMH.

I'mudocat, OCHOBHOM KOMIOHEHT TepOUITUIIOB, OMHUITHATHEHO
CUMTAETCS] HETOKCHMYHBIM ISl )KMBOTHBIX, MOTOMY YTO Yy HHX
nHas (epMEHTHAsI CUCTEMa, YeM y pacTeHui. DTa OIeHKa pa3fe-
JSETCSI He BCEeMHU y4eHBIMH.>* [IpOoBOSTCS HOBBIE MCCIIETOBAHMSL.
I'mudocar onmacen A BOAHBIX JKUBOTHBIX, HAIPUMEp AJIS JIs-
rymek. B sMOproHanbsHOM pa3BUTHH YeIOBEKa €CTh CTaUHU, CO-
OTBETCTBYIOIINE BOAHBIM >KUBOTHBIM. OTpaBieHHUs payHIANOM
BO BpeMs OEpEeMEHHOCTH MTPUBOASAT K MOPOKAM Pa3BUTHS I1JI0AA.>

2l FAO. Pesticide residues in food — 1997: Report. Report of the Joint Meeting
of the FAO Panel of Experts on Pesticide Residues in Food and the Environment
and the WHO Core Assessment Group on Pesticide Residues. Lyons, France,
22 September — 1 October 1997.

22 FAO. 2005. Pesticide residues in food — 2005. Report of the Joint Meeting of the
FAO Panel of Experts on Pesticide Residues in Food and the Environment and the
WHO Core Assessment Group on Pesticide Residues, Geneva, Switzerland, 20-29
September. FAO Plant Production and Protection Paper 183, 7.

23 Pemenne Komuccunm TamoxkernHoro corosza or 28.05.2010 N 299 (pen. or
15.06.2012) «O npuMeHEHUH CaHUTAPHBIX MEP B TAMO)KEHHOM COI03€).

24 Antoniou M. et al, GM Soy. Sustainable? Responsible? A summary of scientific
evidence showing that genetically modified (GM) soy and the glyphosate herbicide
it is engineered to tolerate are unsustainable from the point of view of farming, the
environment, rural communities, animal and human health, and economies. 2010

25 Paganelli A., Gnazzo V., Acosta H., Lopez S.L., Carrasco A.E.. Glyphosate-based
herbicides produce terato-genic effects on vertebrates by impairing retinoic acid
signaling. Chem. Res. Toxicol., 2010, 23 (10), pp 1586-1595



U3By1ieyeHUe Maces (OTXKUM U IKCTPAKIUA)

CoOpaHHOE MacIIMYHOE CBIphe (CeMEHa WU JIPYTHe YacTh
pacTeHuil) OYMIIAIOT OT MPUMECEW, COPTHUPYIOT MO Ka4decTRY,
BBICYIIMBAIOT, OTIENSIOT JIMIIHUE YacTHU (Harmpumep, 000JI0UKY
CEMSIH OT 51pa), U3MEIBYAIOT U Jajiee OT)KUMAIOT.

Macno BbIcIIero Ka4yecTBa Mojy4atoT CTApPUHHBIM CIIOCOOOM —
OJTHOKPATHBIM XOJIOJHBIM OTKHMOM. BbIxon Macia rnpu 3ToM He-
BeIUK. Macjo X0I0IHOro NpeccOBaHUs COXpaHseT BKYC, apoMaT
U BCE MUTATEIBHBIE CBOWCTBA XUPOB MCXOAHOrO ChIpbi. K co-
KaJCHUIO, TAK)KE COXPAHSAIOTCS U KUPOPACTBOPUMBIE I0OXUMHU-
KaTbl, €CJIM OHHM MCIIOJIb30BAJIMCH ITPU BhIpaliuBaHuU. Macia xo-
JIOHOT'O IIPECCOBAHMUSI U3 UUCTOTO ChIPbs CETOAHS JOPOTH.

YrtoObl YBETUYHUTH BBIXO/ Macia W3MEJbYeHHbIE CeMEHa WIIH
AKMBIX, OCTABLINICS MOCIE XOJIOJHOI0 OT)KMMa, IIPOrPEBAIOT (HE
BhImre 110-120 °C) cyxuM mid BIaXKHBIM CIIOCOOOM U TIPOU3BOISIT
BTOPOH OT)KUM. Tak moydaercs HaTypaJibHOEe Maciio 0oJiee HU3-
KOT'0 KauecTBa.

IToaHOCTEIO U3BJIEYL MACIIO OT’)KMMOM HEBO3MOKHO, T03TOMY
JUISL TIOJIHOTO W3BJICYEHUS NPUMEHSIOT SKCTPAKLHUIO PACTBOPH-
teneM. OHa 3akiro4aeTcs B MPOTPECCUBHOM NMPOMBIBKE KMbIXa
pactBoputesieM npu Temneparype 50-60 °C. TunuuHblii cocTaB
pactBopuTens npuseneH B Tabnuue 2.26 B pe3ynbrare Ha BBIXOJE
MOJy4aeTcs J1Ba IMPOAYKTa: CMECh Maciia ¢ paCTBOPUTENEM (MHC-
1esia) U 00e3KUPEHHBIN )KMBIX (IIPOT). MIHOT/1a TepBbIil U BTOPOI
OTKHUM HE MPOM3BOJAT BOBCE, @ SKCTPArMpyOT Maclilo MPsMO U3
W3MEJIBYEHHOTO ChIPbS.

26 Axaepa T.K., ITerposa C.H. OCHOBBI XMMHH 1 TEXHOJIOTHH MONYUEHHS U IIepepa-
601ku xupoB. Y.1. TexHOJOTHUs MOMYUYEHHs] pAaCTHTEIBHBIX Macen: Yueb.mocobue/
T'OYBIIO HUBan. roc. xuM.-texHoi. yH-T; MiBanoso, 2007. — 124 c.
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Jlanee oTGUIBTPOBaHHYIO0 MHCIEIUTY HAarpeBaioT J0 TeMIle-
patypsl He Beiie 100 °C. PactBopuTenb 3akumnaeT u ucnapseTcs.
JUist ynydiieHuss OTTOHKM PacTBOPUTEINS Yepe3 MUCLEIUTY Ipo-
IIYCKAIOT TOPSYNM BOASHOM Map MpH HU3KOM AaBiieHuH. [Ipomecc
OCYIIECTBIIAETCA B HECKOJBKO J3TalOB C IPOrPECCUBHOM CTe-
NEHbI0 OYUCTKHU. CKOHAEHCUPOBAaHHBIM PACTBOPUTEIh OUHMILACTCS
U CHOBA MCIOJIb3yeTCs. YacTh pacTBOPUTENS TEPAETCS — YXOAUT
B arMoc(epy, B CTOYHbBIE BOJABI U C BBITYCKaeMOW MPOAYKIIHEH.
MacnosKeTpakIMOHHBIE 3aBOABI, IepepadaThIBAIOMINE B CYTKH
800-1000 ToHH ceMsiH, TEPSIIOT JI0 5 TOHH PacTBOPUTENS B CYTKH.

Taomuua 2 CocTaB IKCTPAKIIMOHHOIO 0eH3MHA MapKu A
(Temneparypa kunenus 63-75 °C):

KomMmnonenT nouas, %

H-T'excan 54,39
H-T'enran 0,23
byran 0,13
W3omnenran 0,19
3-MeTuimneHTan 20,02
2, 3-MetunOyTaH +2-MeTHINCHTAH 11,59
MeTUIIUKIONEHTaH 9,00
ben3zon 0,50

DKCTparupoBaHHOE Macjio JOJDKHO COfepKaTh He Oosee
0,01 % pacTBopuTens. OCTaTOK paCTBOPUTEINSI KOHTPOIUPYETCS 11O
TEeMITepaType BCIBIIKH — OHA JOJHKHA OBbITh He Hike 225-230 °C.
Macno ¢ Ooibleli KOHIICHTpalueld pacTBOPUTENST B YCIOBHSIX
MacJI0KMpPOBOr0 IMPOU3BOJICTBA IOKapoomacHo. Temmeparypa
BCITBITIIKY OOJBITMHCTBA YUCTHIX KUPOB 270-330 °C.

B xozme aucTimiuisiuy nojx AeMCTBUEM BOJBI M TEMIIEPATYPBI
o0pasyroTcss cBOOOIHBIE JKUPHBIE KHCIOTHI, U3MEHEHHSIM MOJ-
Bepraiorcsi GocdaTuabl, KAPOTUHOUBI, CTEPOJIbI, BATAMUHBI U
IpyTHe KOMIOHEHTHI Macia, 00pa3yoTcsi MPOAYKTHI OKUCIICHHSL.
OTO CHM)KAET MULIEBBIE M TEXHUYECKUE KaueCTBA MacJa.

Beixondmuii u3 skcTpakropa mpoT conepxkut 25-40 % pac-
TBOPUTEIS U BOAbL. BhlnapuBanue pacTBOpUTENS U3 IIPOTA MPO-
BoauTcs mpu Temmepatype jo 160 °C. [Ipu Bbicokoli TemmniepaType
yIy4IIAeTcsl WCIapeHue, HO Oouible HapymaeTcs CTPYKTypa
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oenkoB. O0braHas ucionbzyemas remneparypa 100-105 °C, Bpemst
okonio 60 muH. [locie BeIMapuBaHUs PACTBOPUTEINS HIPOT BBICY-
MIMBAIOT, o0oramaroT GochaTHaHON SMYIbCHEH U TPAHYITHPYIOT.
[oTOBBII TIPOT TIO HOpPMATHBAaM JOJDKEH CONEpKaTh He Ooiee
0,1 % pactBopuTesns. LIpoT naet Ha KOpM U 715 MUILEBBIX LEeH.

W3 mpora myTeM OTIENEeHHs MUIIEBBIX BOJOKOH IMOJTYYaloT
OenKOBBII KOHIIEHTpAT, coaepxamuii 10 70% Oenka.

benkoBsblit n3omnAT, copepkamuii He MeHee 80% Oernka, mMomy-
Yal0T pacTBOpeHUEM Oernka. {71 TOro mpoT norpyxaroT B pacTBOP
COJIM, a TIOTOM B PACTBOpP €IKOro Hatpa.”’ ITodydeHHBIN 3KCTPAKT,
coneprkammii 2-3% Oenka, GUIABTPYIOT M OCAXKAAIOT COJISTHOM KHC-
n0Toi. OcaXkIeHHBIH OeIOK MPOMBIBAIOT U BBHICYIIMBAIOT paciblie-
nuem mipu 180-200 °C.

KonreHTpar coeBoro Oeinka W HM30JAT COEBOrO OeiiKa WC-
MOJIB3YIOTCS] B SHEPTeTUYECKUX OATOHUYHMKAX, OCIKOBBIX KOHIICH-
Tparax JJIsi CIOPTCMEHOB, IS JIe4eOHOrO MUTAHUS, CMECSX IS
JIETCKOTO MUTaHUs1, OEIKOBBIX 100aBKax K KoidacaM U T.II.

TekcTypupOBaHHBIN OEJIOK, WCHOJIB3YEMBIH B 3aMEHHTEISIX
Msca, MOJYYaloT ITyTEM HArpeBaHUs O0E3KUPEHHOTO COEBOIO
koHueHnTpara ;10 150-200 °C oz BeicokuM naBnenuemM 50-100 atm.
benok genatypupyeTca U mpeBpamaeTcs B KIEHKYI0 Maccy, KO-
TOpasi MpH BBIXOJE B aTMOC(EPHOE JaBJICHUE B3JyBaeTCs W 3a-
CTBIBaeT, 00pa3ysi ryoKy.

OCHOBHBIM KOMIIOHEHTOM PACTBOPHUTENECH A 3KCTPaKLIUU
Macell IBJISIETCS TeKCaH — OecBeTHAS KU IKOCTh, CO CJIa0bIM OeH-
3WHOBBIM 3aI1axoM, MoJydaemMast u3 HeTH.

Tokcnueckue CBONCTBA

MapoB reKcaHa W3BECTHHI. Y pa-

00YMX, HECKOIBKO  MECAIEB

BIBIXAIOIIMX Tapbl TeKcaHa B

Puc. 8 Texcan (C,H,) o0wemHol KoHIeHTpanuu 0,04-
0,06%, wHabmrOHarOTCsT BOCHA-

JeHne nepudepudeckux HepBOB, UICTOHYCHHE MUEITMHOBON 000-
JIOYKU HEPBOB, YMEHBIIEHHUE CKOPOCTU TPOXOKJICHHUS HEPBHBIX

27 Benok XOpOWIO PACTBOPHM B WIENOYHOIH M CHIBHOKUCION cpele, MIOXO pac-
TBOPHM B CIIA0OKUCIIOH.
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Puc. 9 TexkcTypupoBaHHbBIii 010K cou

UMITyNIbCOB.> KiTMHNYeCcKHe MPOsIBICHUS — MBIIIEYHas claboCTh,
napecTe3uu B KOHeUHOCTsAX. Co BpeMeHeM pa3BUBaETCs MOJIMHEN-
ponatus. [Ipu monagaHum Ha KOXKY BBI3bIBAET 05k0TU.>” B Poccnn
ITJIK napoB rekcana B Bozayxe — 0,03% mo o0bemy.

Bo3spelicTBue rekcana mpy NOCTYILUIEHUH €0 C MUIIEN HE U3Y-
yajock. ['ekcaH 3anpeleHo UCroib30BaTh PU MPOU3BOJICTBE Op-
TaHUYECKUX MPOAYKTOB.*

28 Hathaway GJ et al., (2004). Proctor and Hughes’ chemical hazards of the workplace.
5th ed. New York, NY: Van Nostrand Reinhold.

2 U.S. Occupational Safety and Hazards Office, Occupational Safety and Health
Guideline for n-Hexane (Washington, DC: USOSHO, last updated March 10, 2009,
available online at www.osha.gov/SLTC/healthguidelines/n-hexane/recognition.html)
30 B Poccuu Tpe6oBaHus K MPOU3BOACTBY OPraHMYECKUX MPOLYKTOB, B TOM YHCIIE
[IePeYCHb PAa3pCIICHHBIX I HUX 100aBOK M yHOOpEHHMIl, perIaMeHTHPYETCsl pas-
nemom VI CanlluH 2.3.2.1078-01. 2.3.2, BBenennsim B 2008 1. B kauecTBe pacTBo-
pUTEINs He 3alPeleHO MCIIOIb30BaTh JMIIb 3THIOBBIH CIMPT, HO OH IIJIOXO PacTBO-
psiet macna (5-10%).
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JKcTparmpyembii

maTepuan
MpombiBKa Lipor - Ob6paboTka Wpor Ha
pacTteBoputeniem wpoTa CKnag

A

PactBoputenn

Mwucuenna (pactsop macna)

Y

BbinapusaHue Pactsoputens Hakonutens MononHeHne
pacTBoputensa pacTBopuTens pactsoputena

!

Macno Ha cknapg,

Puc. 10 CxeMma 3xkcTpakuum MacJjia

MeTon SKCTpakIMK Macel MyTeM BBIMBIBAHHMS UX PACTBO-
pUTEIeM Ha OCHOBE TeKcaHa BhICOKOd(dekTuBeH u memieB. Ecnu
pacTUTEIBLHOE MACiO MJIM COEBBIN MPONYKT (JISHUTHH, OEJIOK) He
OTHOCATCS K KJIACCY OPraHMYECKHX, TO B MOAABIAIONIEM OO0JIb-
IIMHCTBE CIIy4aeB B UX MIPOU3BOJCTBE UCIOJIb30BAJICS IeKCaH.”

Cy1mecTByeT 3KOJIOTHYECKH YHCTBHIH croco0 3KCTpakIuH, B
KOTOPOM B Ka4eCTBE PACTBOPUTEISI UCIIONIB3YETCS yTIEKUCIBINA
ra3 moj BBICOKMM jAaBiieHHeM mnopsnaka 700 atM u temmeparype
80 °C.22 OmgHako, TEXHOJIIOTMYECKUE TPYJHOCTH TOKa HE TMO3BO-
JSAI0T TMPUMEHSTh €ro B IPOMBIIIJICHHOM MacuiTade sl dKC-
Tpakuuu NumeBbiXx macend. OH NMPUMEHSETCS ISl AKCTPAKIIMH
3(HUPHBIX Maced U B aHATUTUYECKHUX IETIAX.

31 Behind the Bean. The Heroes and Charlatans of the Natural and Organic Soy
Foods Industry. The Social, Environmental, and Health Impacts of Soy. — The
Cornucopia Institute, 2009. http://www.cornucopia.org

32 Ha aunn. supercritical CO, extraction.



Pa¢uHUpOBaHKE Mace

PacturenbHble Macia M )KMBOTHBIC )KHPBI ITOCTIE OTKUMA WITH
AKCTPAKINH COAEPKaT COIyTCTBYIONIUE BEIIECTBA U HEXKHPOBBIC
npumecu. HexupoBbie puMec — 3TO OOPBIBKU PACTHTEIBHBIX U
KHBOTHBIX TKaHEH, Bllara, sJ0XUMHUKATHI (TepOUIHIBI B POYHE
HECTUIU/IBI) U IPyTHEe HECBOWCTBEHHBIC )KUPAaM BELIECTBA U MPO-
OYKTBI UX NpeBpamieHnii. ComyTCTBYIOIIUE BellecTBa — 3TO (oc-
(bonMHUmuIbl, MUTMEHTHI (KAPOTHH, XJIOPO(QHI H T.I.), BOCKH, BH-
tamMuH E u JQpyrue sKMpopacTBOPUMBIC BHTAMHUHBI, CTEPOJIBI,
CBOOOJHBIC JKUPHBIE KHCIIOTHI, BKYCOApOMaTHYECKHE BEIIECTBa,
CyIb(MOIUIHUIBI, TIUKOIUIINIBI, TIUKOMPOTEUIbI, (ocdorpo-
TEUJbl U Jp., @ TaK)Ke HeXeJaTelIbHbIE BEIIECTBA — MPOTYKTHI
OKHCIJIUTEIIBHOM MOpYM (OKCH-COCIMHEHHUS, aJIbJIeTUIbI, KETOHBI,
U T.IL.), IPOAYKTHI TonmMmepu3anud. [lonHeni nukin padguHanum
IIPOHM3BOJIUTCS B HECKOJIBKO JTATIOB.

1. lIpeaBapuTe/bHasA OYUCTKA

[IpenBapuTenpHast OYMCTKA Maciia OT B3BECEU MPOU3BOAUTCS
MyTeM OTCTaWBaHUS U QUIBTPOBAHUS.

2. 'mapaTtanus

Ha cnenyromem stame — rujapatanum — OT Macjia OTAENs-
forcst pochonunuasl, KOTOPbIX MOXkeT ObITh 110 5,0%. K macmy
npu Ttemmneparype 45-70 °C mpumemmuBaeTcsi Boja (MJIM BO-
JTHBIE PACTBOPBI COJIEH, KUCTIOT, Iesoueii) B konuuectse 0,5-6%.
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B kadecTBe KHCIOTBI YacTO HCHOIB3YIOTCS (ochopHas U JIH-
MoHHas. Doconunuabl TPUTATHUBAIOTCS K BOJE, BHINANAIOT B
0CaJIOK M yJAJISIIOTCS U3 Macia B BUe SMyJbcuu. [loHOCTBIO OT-
AenuTh (HOCHOIUNUIBI OT TPUTITHIIEPHIOB CIIOKHO, TIO3TOMY TITY-
OWHA OYMCTKM M HCIIOJIB3YyEMbIE PEareHThl 3aBUCAT OT IpPEaHa-
3HaueHHs macia. TuareabHO MPOBEICHHBIHN MPOIECcC MO3BOISET
NOJYYUTh Maciia ¢ OCTaTOYHBIM cofiepkaHueM (ochonunuaos
0,1-0,2%. Jlanee Macio cpa3y ocylIarOT OT OCTaTKOB BOZBI IIyTEM
pacnbuienus npu temneparype 85-90 °C B Bakyyme 0,025 aTm.
Otnenennast goconunuanas MYIbCUS TAaKKE OCYIIaeTcs, B
pe3ynbrare nonydaercss (ocdaruaHbelii KOHLIEHTpAT. B 3aBucu-
MOCTH OT TEXHOJIOTUU M UCIOJIb3YEMOTO ChIPbsi OH MOXET OBIThH
pa3HOro KauecTna.

3. BoiMmopa:xuBaHue (BUHTepU3anus’?)

Jlanee u3 Macia yJqansitOTCsl BOCKOBBIE BEILIECTBA ITyTEM BbI-
MoOpakuBaHMs. VIMEHHO OHU B OCHOBHOM ONPEIEISIOT IPo3pad-
HOCTh Macna. Macio oxnaxaaroT A0 10-12 °C unu Huxe, BhIAED-
JKMBAIOT, 3aTeM HarpeBaloT a0 18-20 °C u mpomyckaioT uepes
(UIBTPBI, Ha KOTOPBIX OCAXKIAIOTCS BOCKOBBIE BemiecTBa. CHATHIE
¢ (puaBTPOB BOCKOBBIE BENIECTBA HCIIOJIB3YIOT JISI KOPMOBBIX
neneit. J{ns ymydmeHus: OTaensieMOCTH BOCKOBBIX BEIIECTB MPH-
MEHSIOTCSI METOJIbI, BKJIIOUAIonife o0paboTky (ochopHoil Kuc-
JOTOW M PAacTBOPOM CHJIMKAaTa HATPHs; PACTBOPEHHEM Macliia B
OpPraHNYeCcKHX PacTBOPUTEIAX M MOMEIIEHHEM PacTBOpPa B dJIEK-
TPHYECKOE TIOJIE.

4. HeriTpanusauus

Crnenyromum 3TanoM papUHHPOBAHHS SBISETCS HEHTpa-
TU3anus — yJaJeHue CBOOOIHBIX JKHUPHBIX KHUCIOT. DTO Jiela-
€TCsI CMEIIMBAHUEM C PACTBOPOM ILEJIOYH (€IKOTO HATpPa, €AKOr0

3 Ot anri. winter — 3uMa.
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Kalusg ¥ Jp.), B pe3yiabraTte 4ero oOpa3yeTrcsi MbLIO, KOTOpPOE
MOTOM yJIaJsieTCs HeHTPUPYTHPOBAHUEM B BUIE TAK HA3bIBAEMOT'O
coarctoka*. J[J1s1 yMEHbIIEHHS yBIEUEHUS C COAIICTOKOM TPUIIIHU-
HEPHUIOB, TOOABISIOTCS Cyab(haT HaTpus u Tpumnoiaudocdar Ha-
Tpus. Helitpanuzanus npoogutcst mipu 85-90 °C. Tpebyemoe
OCTaTOYHOE Cofep)kaHue Mblia B Macie He 6onee 0,1%, mpu xo-
poio oTiaxkeHHOM Ipouecce — okoso 0,01%. OcraBiueecss MbLIO
BBIMBIBAIOT YUCTOU TOPSUEH BOIOH MITH TPE0Opa3yoT pacCTBOPOM
JTUMOHHON niu GochopHOi KHCIOTH. B ABYX mMOCiIeqHUX Ciy-
YasiX MBUIO yJaisieTcs Jydlle, HO BHOBb 00pa3yeTcsi HeOOobIloe
KOJIMYECTBO CBOOOIHBIX MKUPHBIX KHCIOT. 3aTeM Macjo OCy-
mIaeTcs pacnbUIeHMEM B BakyyMme mpu Temrieparype 90-95 °C.
CoancToku uAyT Ha TPOU3BOACTBO MblIa. OCTaTKN Mblja B Mace
MPUAAIOT EMY MBUIbHBIN TPUBKYC.

[enounas paduHamus Obla paspadorana B EBpore B 1840-x
rojiax, TO €CTh paHee N300pEeTeHUsI MapraprHa.

5. OT6estMBaHuE

Janee macio oroenmBaroT. HeliTpain3oBaHHOE Maciio Bce eie
COZIEPKHUT KAPOTHHOMIBI U XJIOPOPHILI, KOTOPBIE MPUAAIOT MACITY
KEJITO-KPacHbIe M 3€JICHbI OTTEHKH. DTH IOJE3HBbIEe AJs Opra-
HHU3Ma BEUIECTBA HEXEIAaTEIbHBI ISl MAacell, HAIpaBIsIeMbIX HA TH-
APOTEHU3AINIO, U TIO3TOMY YAAJISIOTCS MyTeM aIcOpOIMH Ha clie-
IIUATBHBIM 00pa3oM 00pabOTaHHBIX MPUPOIHBIX OCHTOHHTOBBIX
IJIMHAX WK PeXe Ha aKTUBUPOBAHHOM yTiie. Maciio CMeInBaeTcs
¢ 0,5-2% nopomrka oTOeNBEHOM TIINHBL, BRIAEP)KUBACTCS U (PUIBTPY-
etcs. Temmeparypa orbenku coctaBisier 75-80 °C, abGconroTHOE
nasyieaure 0,04 arm. Bpems ot6enku coctaiset 20-30 muH; 60i1ee
JUTNTENbHBIN KOHTAKT aJcOpOeHTa M Maclia IPUBOJAUT K €ro OKHC-
JICHUIO U PUOOPETEHUI0 MaciIoM 3eMiucToro npuskyca. [Ipu ot-
OenKe TIMHAMM TPOUCXOTUT YACTHYHAS W30MEpH3AIHs SKUPHBIX
KHCIIOT U 00pa30BaHue TIINIEPHIOB C CONPSIKEHHBIMU JBOMHBIMH
CBSI3SIMH, UTO yXY/IIAaeT MUILEBbIE KauecTBa Macia.

3 Or anmn. soapstock — cbipbe ISl MbLIA.
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6. lesogopupoBaHue

3aBepmaromneid cragueil OOBIYHO SBIISICTCS  JI€30I0PUPO-
BaHME — yJaJIeHWE U3 Macia BKYCOBBIX M apOMaTHYECKUX Be-
LIECTB, SJOXUMHKATOB. K HMM OTHOCATCS KOPOTKHE KUPHBIE
KHCJIOTHI, anudaTHiecKue yrieBoaopOAbl, d3pUpHbIE Macia, Tep-
NIEHBI, AJIBJIETH/Ibl, KETOHbI, OKCUKHMCIOTHI, IPOAYKTHI pacraja
Cynb(O- U HUTPOCOCAMHEHUH, KAPOTHHOUIOB, CTEPHHOB, BHTA-
MHUHOB, (pochaThI0B, TECTUIIUILI U TepOUTIUIBL. I AOXHMUKATHI
HE YJAJISIOTCA Ha IPYTUX CTaauAX.>S BosiHOM map Temmneparypou
325-375 °C BupeickuBaeTcst B Macio temneparypoit 170-230 °C,
Haxozseecs nox Bakyymom He Bbinie 0,07 arm. HexenatenbHbie
BELIECTBA MCIAPSIIOTCSA U3 Maciia U yHocatcs napom. [Ipouecc ne-
3og0panuu anutcst B cpenneM ot 1,0 1o 3 u. KavyecTBo aezomno-
panuu OLEHUBAETCS OPraHOJENTHYECKH — Ha BKyC U 3amax. s
MOBBIIICHHS] KauecTBa JI€30J0palliy B Havajie mporecca 100aB-
110T 20% pacTBOp TMMOHHOM KUCIOTHI (0010 0,6 J1 HA TOHHY).

[Tpu nezomopammu 0Opa3yroTcss TpaHCH3oMephl. [IpuumHa
3TOTO MPOCTa — M3-3a CHJIBHBIX TEIJIOBBIX KOJICOAHMH XBOCTOB
TPUITIMLEPUIOB YaCTh M3 HUX «IEPEKPYyUYMBAETCS» M3 LUC B
TpaHc Gopmy.

B opurunanbHoii paboTe, MOCBSIIEHHONW HW3MEPEHHUIO COJep-
’KaHUS TPAHCH30MEPOB B J€30JJOPUPOBAHHBIX Maciax, OblJI0 0OHa-
py’keHo, uTo mpu Ae3opopanun Macen npu 230 °C B teuenue 2-3
4acoB B M30MepbI IPeoOpa3oBbIBaOCh 2-3% nuHONEBOH U 25-35%
0-TAHOJICHOBOM KHMCJIOTHI; @ B TPOJABAEMBIX B PO3HUILY MaciIax OblIIO
obnapyxeHo 10 20% TpaHCH30MEPOB O-THHOJIECHOBOW KUCIOTHI OT
00IIIero ee KOJIMYecTBa, MpU OOIIEM COACpKaHNH TPAHCH30MEPOB
1o 0,6%.% Takum 00pa3omM, 1e30[0pUPOBAHHBIE Macia ¢ OOIBIINM
COZIEpPKAHHUEM O-TMHOJIEHOBOM KHCIIOTHI (parcoBoe, JbHSIHOE, CO-
eBoe, KeApOBOE, KOHOIUISHOE, OOJEMUXOBOE, PHIKHUKOBOE, XJIOIM-
KOBOE Macja) MOTYT COJIepKaTh B HECKOJBKO pa3 OoJible TpaHc-
M30MEpOB, YyeM OObIYHBIE Macia. Hampumep, ae30m0prpoBaHHOE

35 Orcroma cnemyer, 4To HepabMHHpPOBAHHEIE MAcla Jydlle HE YIOTPEOIATh B
THIILY, €CJTH OHU HE OTHOCATCS K KJIACCY OPTraHMYeCKUX MPOLYKTOB

36 Ackman, R.G. et al. Linolenic Acid Artifacts from the Deodorization of Oils. J.
Am. Oil Chem. Soc. 51:42 (1974).
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parcoBoe Mmacio B Amepuke counepxkutr 1,0-2,5% tpaHcuzomepoB
O-TMHOJIEHOBOM KHUCNOTHL.>” TeM He MeHee, COriacHO JEHCTBYIO-
meMy B AMepHKe 3aKOHY Ha HeM MOXeT ObITh HanucaHo «0 T TpaHc-
KUPOB B OAHOM MOPLUHH», TOTOMY YTO B OHOM CTOJIOBOW JIOKKE
oHo conepxut 0,35 T TPaHCKUPOB — MEHBIIIE «3aKOHHBIX» 0,5 T.

MOXHO TPeanoa0KUTh, YTO KUPBI C YHACIOM JBOMHBIX CBA3EH
Oodplue Tpex (HampuMep, peIOHiA )KUP) OYEHB JIETKO H30MEPU3YIOTCS
Y TI03TOMY JJIs1 UILEBBIX LIEJIeH NX JTy4Ile BOBCE HE A€300pHPOBATh.

O4eBUIHO, JUTsl YIIYUIIESHHUS KauecTBa Macjiaa HEOOXO0IUMO CO-
KpalaTh BO3JEHCTBUE TEMIIEpaTypbl, KUCIOPOJIA M IIEJIOYM Ha
Macio. CylecTBYIOT TEXHOJIOTMHM, B KOTOPBIX yIaJIeHHUE CBO-
OOIHBIX KUPHBIX KUCIOT U JE300PUPOBAHHE MPOU3BOIAT O-
HOBPEMEHHO, ITyTEM BBIIAPUBAHUS KUPHBIX KUCIOT U HEXKesa-
TEJIBHBIX BEIIECTB IOpPSYUM MapoM. Macio mpu Temieparype
170-250 °C m octaTounom nasiiennu Hroke 0,0013 at™M B TeueHUH
20-40 MMH TEYET TOHKUM CIIOEM TIO0 IJIOCKUM YalllaM, B KOTOPBIX
CMEIINBAETCS C ropsYuM napoM. Mcnapupimecs: BelecTBa KOH-
JEHCUPYIOTCSl Ha CTEHKaX JUCTUIUISILIUOHHON €MKOCTH M yJams-
10Tcs. OnHAKO, IAIAIIAe CXEMbI OYUCTKH HE MOAXOIST JISI ChIPbsI
¢ OOJIBIINM COZIEpP)KAaHUEM SITJIOXMMHUKATOB.

[Ipu BBIOOpE cxeMbl padMHAMKM NMPOU3BOAUTEIH HCXOIAT M3
HKOHOMUYECKUX TOKa3aTejel, B TOM 4YHUCJe JOMYCTUMOrO YPOBHS
HOTepb Macia, ¥ Ha3Ha4eHHs pahuHUpOBaHHOro Macia. 13 1Byx pa-
(MHUPOBAHHBIX MOJICOTHEUHBIX MACel, CUIBHO OTIMYAIONIMXCS MO
1ieHe, Oonee aemeBoe ObIJI0, CKOpee BCEro, MPOM3BEICHO M3 MEHee
Ka4eCTBEHHOTO CBIPhs, TI0 OoJiee Tpy0oit cxeme, ¢ Ooliee AemeBbIMU
peareHTamMu, C MEHee CTPOrMM KOHTPOJIEM, U KaK pe3yjbraT — CO-
JepKUT OONbIe BPEAHBIX Tpumecei. Kpome Toro, modpocosect-
HOCTh M CTa0MJIBHOCTH TEXHOJOTMUYECKUX MapaMeTpoB y OTeue-
CTBEHHBIX IIPOM3BOIUTENEH B CPEIHEM YCTyHaeT TAaKOBBIM Yy €BpO-
MEWCKUX Tpon3BoauTeNnei. TexHomoruu u 000pya0BaHUE IS TIPO-
M3BOZICTBA Macesl MOT'YT OTJIMYAThCs 110 KaYeCTBY HE MEHBIIE, YEM
KUY U 1oporas nHomapka. To ke CripaBeaJInBO U 110 OTHOLIEHUIO
K CaMOMY MaciIy, XOTsl Ha BUJ 3TO MOKeET OBbITh HE3aMETHO.

37 Hunter JE, Dietary trans Fatty Acids: Review of Recent Human Studies and Food
Industry Responses. Lipids 2006; 41:967-992
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Moaudukanusa >KUpoB

BeicokokauecTBEHHBIE TBEP/IbIE KUPBI, HAIIPUMED CIIMBOYHOE
MacJi0 U Maciio Kakao, JJOBOJBHO JOPOTH M MPOU3BOIATCS B KO-
JNYECTBE, HE CIOCOOHOM Y/IOBJIETBOPUTH MOTPEOHOCTH MUIIEBOH
IPOMBINUIEHHOCTH. JKHIKHE )KUPBI HE MOTYT 3aMEHHUTDH TBEPJIbIe
B OOJIBITMHCTBE PELENTY P U 4aCTO COAePKAT YPE3MEPHOE KOJINYe-
CTBO TMOJMHEHACBHIIICHHBIX KHUPOB. [loTMHEHACHIIIIEHHBIE KHUPBI,
XOTSl U 00JIaIaf0T BBICOKOW IMHIIEBOW IIEHHOCTHIO, TPEOYIOTCS B
palroHe B MaJIOM KOJTMYECTBE, OBICTPO MOPTATCS U HE MIPUTOTHBI
JU1St THTEHCUBHOM TETIOBOM 00paboTKH. B pe3ynbrare BOZHHKIIA
ujes XUMHAYECKOH MOAM(UKAINNA PACTHUTEIBHBIX KUPOB TAaKUM
0o0pa3om, 4TOObI OHU CTaJH MOXOXKM HA CIMBOYHOE MAcio HIIN
MacJio Kakao. JTa ujes Oblia peaan30BaHa ¢ IIOMOIIBIO THIPUPO-
BaHUS KHUPOB.

I'naporeHusanus

[Ipouiecc ruapupoBanus (TMIPOreHU3ANNH) KUPOB 3aKIIOUaA-
€TCsl B TOM, YTO JABOHHAS CBSI3b B HEHACHIIIEHHOW KHUPHOW KHC-
JIOTE YaCTUYHO PAa3pbhIBACTCS, M K HEW MPUCOEAMHSIOTCS JiBa
aToma BOJIOPOAa®, mpeBpalias ’)KUPHYIO KUCIOTY B HACBIIIIEHHYIO.
Ecnu nocne ruapupoBanus B KUPE OCTAIOTCS JBOMHBIE CBSI3U, TO
TOBOPSIT O YACTUYHOM THIPUPOBAHUU.

Hcnonb3yemblil B IPOMBIIIIICHHOCTH MPOIIECC THIPUPOBAHU S
HE SIBJISETCS JACTUKATHBIM TMpolieccoM. PadmHUPOBaHHBIE KHPHI
CMENIMBAIOTCS C BOJIOPOJIOM B aBTOKJIABE O] IAaBJIEHUEM 2-4 aTM,

38 Bojopos1 Ha JIATBIHU 2UOPO2EHUYM — KPOAKIAIOUIUI BOTY.



38 TPAHCKUPBI: UTO DTO TAKOE M C YEM UX EJST (TOJTHBIN BAPUAHT)

npu Temneparype 190-220 °C B npuCyTCTBUU MOPOIIKOBOIO Ka-
Tanu3aTopa (00BIYHO CozlepIKaIlero HUKeb). Peakius uier ¢ Bol-
JIEJICHUEM TeIlJla U Ha MMOBEPXHOCTH KaTalln3aTopa TeMIeparypa
MoxeT noxoauth 1o 1000 °C.

[ToMuMO HACBIIIEHUS TBOMHBIX CBA3€U B YCIOBUSX PEAKIUU
TUAPOreHU3aUN MapaJJIeIbHO TaKKe IPOUCXOIAT Jpyrue
MPOLIECCHI:

e T[IEpEeKpPy4YMBAaHUE MOJIEKY]I — TIpeoOpa3oBaHUE IUC-
CBsI3€H B TpaHC-CBA3U (FreOMeTprIecKas H30MepH3alus);

e  MUTpaIys JBOIHOM CBSA3U B JPyroe MecTo (MO3UIIMOHHAS
HN30MepHr3aImsi);

e o0Opa3oBaHHE CBOOOAHBIX >KMPHBIX KHCIOT, COCIUHEHHE
UX C METauIoM KaTanu3aropa (CHHTE3 HHKEJIEBOIO
MbLIa), 00pa3oBaHKNe TUTTUIEPUIOB U MOHOTTUIEPHIOB,
raunepuHa.  YacTb  3THX  BEHIECTB  TOJBEPraeTcs
nanpHeimeMy pacmagy C  oOpa3oBaHMEM —MeTaHa,
aKpoOJIeWHA, KETOHOB M JPYyTHX YIJIEBOAOPOIOB H
aJIb/ICTUJIOB;

e mepedTepuPuKanus — OOMEH JKUPHBIMH KHCIOTaMH
MEXIy TPUINIMLEPUIAMU W BHYTPH TPUTIIMLEPUIOB
(Murpanus u3 KpaitHero HoJIOKEHHS B CPEeHEE);

* JMMepH3alus, LUKJIN3ALNS, MOJTMMEpHU3aIUs
HEHACBIIICHHBIX )KUPHBIX KUCIIOT;

® peakIMM IPUMECEH ¢ KaTalu3aTopoM U MEXIy COOOH.

KoneuHblii TPOAYKT TUAPOTEHU3AUN HA3bIBACTCSA Callo-
macoM. [Ipy yacTH4YHON THAPOreHN3alnu B caJoMace MoJIy4aeTcs
OONBIION TIPOIIEHT TPAHCHU30MEPOB >KUPHBIX KUCIOT — TEOPETH-
qecku 110 67%, Ha pakTHKe 00b19HO 10 50%*. IIOBTOPHO HCTIONB-
3yeMble KaTaJu3aTopbl JAIOT OOJBIINI BBIXOX TPAaHCH30MEPOB,
94eM HOBBIE. DTO LEJICHAPABICHHO UCIIOIB3YETCs 15 TIOBBIIICHUS

3 B 1995 r B 0/1HOM M3 (DPAHILy3CKMX MOPTEHUHIOB (M3 YaCTHYHO I'MIPOreHU3H-

POBAHHOTO apaxMCOBOTO Macia) ObuIo HalgeHo 63,5% Tpancuzomepos. OOpaszen
OBUT IPEeJOCTaBIeH KyJIMHApOM, KOTOPBIH HCHOJIB30Ball €ro JUisi IPHTOTOBICHHUS
310poBoi mmiy. MHTepecHO, YTO MPOM3BOIUTENL MIOPTEHHHTA B ITO XK€ BpPEMs
BBIBEJT HA PHIHOK MSTKHH MaprapyH, peKIaMupyeMblii, kak comepxammuii 0%-TpaHc-
xupoB. [Bayard C.C., Wolff R.L., Trans-18:1 Acids in French Tub Margarines and
Shortenings: Recent Trends JAOCS, Vol. 72, no. 12 (1995)]
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PapuHMpoBaHHOE
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BBIXOJIa TPAHCH30MEPOB, MOCKOJIIBKY HMX MPUCYTCTBHE TTOBBIIIACT
TBEPAOCTH CAJIOMACcOB, HE yXy/IIas MIaCTUYECKUX CBOMCTB U He-
3HAYUTEIBHO MOBBIIIAS TEMIepaTypy IulaBieHus. TBepasie cano-
Machl C HEBBICOKOW TEMIIEpaTypOi IUIaBJICHUS MPUMEHSIOTCS B
MIPOM3BOJICTBE KOHAUTEPCKOTO )KUPa U 3aMEHHTENel Macia Kakao.

HcxomHoe KUpOBOE ChIphe — paUHUPOBAHHBIE KUPBI — HE SIB-
JSEeTCSl UCATBHO YHCTHIM — B HETO BXOJSAT HE TOJIBKO TPHIJICIIH-
PUIBI, HO U ITUPOKUHN CIIEKTP APYTHX KOMIIOHEHTOB*, B TOM YHCIIE
OCTATKH CENIbCKOX03SHCTBEHHBIX SAOXMMHUKATOB*' M HCTIOIb3yeMbIX
npu padhuHAUK peareHToB. Bonopox, Boa n KaTain3aTopsl TaKKe
HE SBISIOTCS WJeaJbHO YHCTHIMU. Hamprumep, BOIOPOI MOXKET CO-
AepKaTh MPUMECH aMMHaKa, yTapHOTo ra3a, KUCIOpoa, CepOBOIO-
pofa, ajJpAETHUIOB, KETOHOB M T.A.*>* Pe3yNbTHpYIONINe BEIIECTBA
M OCTAaTKU KaTaJH3aTOPOB JOJKHBI ObITH yJalleHbl U3 KOHEYHOTO
nponykra. Jlo HemaBHEro BpeMeHu TpeOOoBajIoCh, 4TOOBI B | KT ca-
JioMaca ocraBajock He 0ojee 10 mr Hukens u He 6oiee 0,15% Baaru
U JIETYYMX BEIIECTB. BBUIY TOKCHYHOCTH HHUKENS HOPMBI OBLIH
yXKecToueHbl U 1o HbiHe jaeicTBytomemy CanlluH 2.3.2.1078-01
CoZlepyKaHMUe HUKETIS B cajloMace JIOJHKHO ObITh He Oomee 0,7 MI/KT.

[Ipn monbope onTHMAaNbHBIX YCIOBHH ISl MPOBEICHUS pe-
aKIUM TPUHUMAIOT BO BHUMAHHE XapaKTep HCXOJHOTO CHIPhS U
CTEIEeHb €ro 3arps3HeHUs, TPeOOBAHUS K TEXHHYECKHM XapaKTe-
PHUCTHKAM MPOAYKTA, €r0 YUCTOTE, PEHTa0eIbHOCTH, MTPOU3BOIHU-
TEJILHOCTH, SKOHOMHH ChIPbsI, YMEHBIICHHIO 3arps3HEHU S OKPYKa-
IOIIeH cpenbl ¥ Ap. DTH TPeOOBaHUS HAXOIATCS B MPOTUBOPEUHH

40 Xnonox, HanpuMep, CONEPIKUT STOBUTHIN YEPHBIH MTUIMEHT TOCCHTION, KOTOPHIiA
JenaeT HepaMHUPOBAHHOE XJIOIKOBOE Macio HecheqoOHbIM. Ero ocratkm moprsr
KaTalM3aTop U 3aTPyAHSIOT THAPOTCHU3AIHIO.

4l B CCCP XJIONKOBOE MAc/IO SBIISJIOCH IO KOJHYECTBY BTOPHIM IHOCIE IIOICOI-
HEYHOTO CHIPbEM JUIsl Tuaporenn3anuy. CeMeHa XJIOIKa SBIISIOTCS ITOO0YHBIM IIPO-
JIyKTOM TIPOM3BOJICTBA XJIOTIKOBOTO BOJIOKHA. 10 OIleHKam, Ha XJIOTKOBBIX IIIaH-
TalUsAX B MUPE €KerogHo orpasisitorcs necruuuaamu 300-500 Teicsau mroneit, 20
ThICSIY U3 HUX norubaror [Hayka u xn3nb. - 2011. - Ne 3. - C. 76]. Xinonok, Hapsiy
€ coeif, KyKypy30i 1 paricoM OTHOCHUTCS K 4 TJIaBHBIM KYJIBTypaM, IOJBEPTaOINMCs
TeHETHYECKON MOAN(HKAIINY.

42 OcHOBHBIMU €TIOCOGAMHU TIONYYEHHs BOJOPOIA SBJISIOTCS DJIEKTPOSU3 BOJAbI U
KOHBEPCHsI IPUPOTHOTO Ta3a (YMCTOTa MoTydaeMoro Bogopoaa 97.5-99.8%).

4 O’Bpaiten P. XKups! n Macia. IIpon3BoACTBO, COCTaB M CBOMCTBA, IPUMEHEHHE.
CII6.: Ipodeccns, 2007. — C.137.
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APYT ¢ APYTOM, IO3TOMY MOAOOP MapamMeTpoB SBISETCS KOMIIPO-
muccoM. [lockonbky caomMac NO3UIUOHUPYETCS KaK JICIIEBbIN 3a-
MEHMTEb HaTypaJIbHBIX KUPOB, TO ITaBHBIMU LEISIMH Ha IPaK-
TUKE OKA3bIBAIOTCS JICIICBU3HA U yIyUdlIeHUE MOTPEOUTENbCKUX U
TEXHOJIOTUYECKHUX KaueCTB.

IlepeaTepudukanus

OCHOBHO# KOMIIOHEHT JKHPOB — TPUTIIULIEPUIBI, — COCTOST U3
MIMIEpUHA U TpeX KupHbIx kucnot (Puc. 4). B3sB n1Ba Tpuriuiie-
pHza ¢ pa3HbBIM HAOOPOM KHPHBIX KUCIOT, MOXKHO XUMHUYECKUM
yTeM MPOU3BECTH YACTHUYHBIN OOMEH >KHPHBIX KHUCIOT MEXIY
HUMU U TIOJTYYUTh HOBBIE TPUTIIULEPUIBL. DTOT NMPOLIECC HA3bIBa-
eTcs mepedTepudukanuein.* OObIYHO MMepecTaHOBKA MOTYyYaeTCs
CIIy4alHOM, TIOATOMY TIepedTepU(PHUKAIIUIO KUPOB WHOTIA HA3bI-
BaIOT paHAOMU3AIAEH®.

MexaHnueckasi CMechb KUJKOTO M TYTOIIJIaBKOTO XKUPOB OyeT
CO BPEMEHEM pacciianBaThCsl Ha GPaKIuu, 0OCOOCHHO MIPH OXJIaX-
nennn. OmHAKO, €CITN ATY CMECh IepedTepUPHUIIMPOBATH, OHA ITPe-
BpPAaTUTCS B OIHOPOAHBIN xup. IIpy moaxoasieM COOTHOMICHUH
MCXOAHBIX )KMPOB MOIy4YaeTcs BOCTPEOOBAaHHBIN B MUILEBOU IPO-
MBIIIIEHHOCTH HU3KOIUIABKUW TBEPABIN KUP.

CTpyKTypa *XKUPHBIX KHCIOT MPH NepesTepupuKannuy mouTu
HE U3MEHAETCs, 32 UCKIIOYEHUEM 4aCTHYHOM M3oMepuzanuu. B
Ka4eCcTBE TYTOIJIABKOT'O JKMpa OOBIYHO HCIOJIB3YeTCs cajioMac,
MaJbMOBOE MACJIO HIIK ero (ppakmusl.

Ilepen mepestepudumkamnmeir xKupbl padUHHUPYIOT, HEHTpa-
nr3y10T (CHUXatoT kucnoTHoe yucio menee 0,5 mr KOH) u ocy-
maot (Menee 0,015% BojbI), 4TOOBI yMEHBIINTH 00pa30BaHUE He-
KeJIaTeJIbHBIX MOOOYHBIX MPOAYKTOB B X0z1e peakuuu. st ocy-
meHus xkupbl Harpesatot 0 120-150 °C mojx HU3KKUM J1aBJICHHEM.

Jnst yckopeHusi mepesTepudUKanM B KaueCcTBE KaTaju-
3aTOPOB dYalle BCEro HCIOIB3YIOT IMOPOLIKOOOpa3HbIe 3THUIIAT

4 Ha anrn. nepesTepupUIUPOBAHHEI XKUp — interesterified fat.
4Ot anrn. random - ciyvaiinbiii.



42 TPAHCKUPBI: UTO DTO TAKOE M C YEM UX EJST (TOJTHBIN BAPUAHT)

HaTpus u metunat Harpusi* — 1,0-1,4 kr Ha ToHHY Xupa. Peakius
npoxonut nipu temreparype 80-90 °C, abCOTIOTHOM TaBICHUH
0,16-0,24 arm, oxomo 30 mMuH. OCHOBHBIM IOOOYHBIM IIPO-
IYKTOM KaTaJIM3UPOBAHHON NepedTepuPHKAIIUH SBISIETCS MBLIIO.
Karanusatop n ocHOBHast Macca MblIa yJalIsieTCsl U3 KOHEUHOT O
MPOIYKTa JABYKPATHOM MPOMBIBKON ropsiueir Bomoi. Octartku
MmbLia (oxoiso 0,01% ot maccel npoaykTa) paspymatorest 5% pac-
TBOPOM JIMMOHHOM KHUCJOTHI (0kojio 10 KT pacTBOopa Ha TOHHY
xupa).”” ['OTOBBII XHUp AOJKEH MMETh OTPULATENIBHYIO Kaue-
CTBEHHYIO PEAKLIUIO HAa MBLIO.

Karanmutuueckass mepestepudukanus compoBOXKIaeTCs 00-
pa3zoBaHHeM HeOOIBIIOro0 KOJIMYECTBa TpaHcu3oMepoB. [Ipu me-
pearepudukanuy 06pa3yoTCss MOHOTIUIIEPHIBI M TUTIIULEPUIBI
KUPHBIX KUCHOT. OHU ynanstoTces Ae3zonopanueil. B Hekotopbix
cllydasix nepesTepu(uIMpOBaHHBIA KUP OTOECINUBAIOT TIIMHOM.
Jle3omoparus 1 oTOeMBaHue T00ABIISIIOT TPAHCU30MEPOB.

[TepesTepudurarusi MO3BOISAET YMEHBIIUTH COJEPKAHHE
TPAaHCKUPOB B CPABHEHWHM C YaCTHUYHOW THPOTE€HU3AIUEN.
Hanpumep, B kaduecTBe ajabTepHATUBbI YaCTHYHOM T'MAPOTE€HHU-
3allMM COEBOI0 Maciia, MOKHO PaHJIOMU3MPOBATh MOJHOCTHIO TH-
JPOre€HU3UPOBAHHOE COEBOE MACIIO C HErMIPOTr€HU3UPOBAHHBIM
coeBbIM MaciioM. [Ipu 3Tom oOriee conepkaHre TPAaHCH30MEPOB
ynaerca cHU3UTh ¢ 30% 10 2,5-3,5%, COXpaHHUB KeJTaeMyIo TeM-
neparypy niasiaeHus. CHHKEHHE IIPOUCXOIUT MPEkKIE BCEro 3a
cyeT TpaHcuzomepoB 18:1, comepxkanue TpancuzomepoB 18:2 u
18:3 B mepeaTepuUIIMpOBAHHOM JKHUPE MOXKET OKa3aThCs JTaxKe
BBIIIIE, YEM B YACTUYHO I'MPOr€HU3UPOBAHOM.

W3 ruaporeHu3npoBaHHOIO NajabMOSIPOBOrO Macia IoJy-
YaloT MepedTepuUIIMPOBAHHBIA JXKHpP C TEMIepaTypod IiaB-
nenust 35-37 °C, KOTOpBIN MCHONB3YeTCsl B Ka4eCTBE KOHJIAUTEP-
CKOToO kHpa. M3 XJIONKOBOro Macia BhIpadaTHIBAIOT MEPEeITEPH-
(GUIIMPOBAHHBIN KUIKHUH KUP IS XJICOOTICUCHMSI.

46 Merunar HaTpus Npu B3aMMOJIEHCTBUM ¢ BOJION pacriajiaeTcs Ha €Ki HaTp U
CHJIBHO SIZIOBUTHIA METHUIIOBBIN CITUPT, TIO3TOMY BayKHA CyXOCTh MacJa.

47 Texnomorus mepepabotku xupoB. Apytionss H.C. u ap. M: Arponpomussar,
1985.
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B HekoTOphIX cTpaHax, Hanmpumep B JlaHWM, B Ka4ecTBE Ka-
TaJIU3aTOPOB UCTIONB3YIOT JIUIMAa3bl ((PepPMEHTHI, pacIeTIIIoNnue
xupbl). [IpuMeHenne nunas crnenuaisbHOro BUAA MO3BOJISIET MO-
Jy4YUTh HANPABIECHHYIO NEPECTAHOBKY JKUPHBIX KHCIOT B TPH-
MIUIEPUIaX, B OTIWYHE OT CIIYYailHOM EPECTAHOBKH, HMEIOIIEN
MECTO MpPH OMHCAHHOW BBIIIE XMMHUYECKON MepedTepuprKaIiu.
depmenTHas nepesTepuduKanus IpOBOAUTCS pu Oojiee HU3KUX
temneparypax (10 70 °C) u nydiiie KOHTPOJIUPYETCSI.

dpaknpuoHMpOBaHUE

@pakuMOHUPOBAHWE — pa3eleHHe PACTHTEIBHBIX Macell
TEPMOMEXaHHYECKHM CIIOCOOOM Ha (PpaKIuu ¢ pa3HbIM COCTaBOM
KHUPHBIX KHUCJIOT. DTO Haubonee maasmuid BUA MoAu(UKaINH
Mmacina. beiBaeT Tpex BHIOB: cyXoe, C IPUMEHEHHEM BOABI U Jie-
TEepreHTa, ¢ IpUMEHEHUEM pacTBOPUTEI .

Cyxoe (pakIIMOHNPOBAaHKE 3aKJII0YACTCS B HATPEBAHUU Macia
710 KHJIKOTO COCTOSTHHSL, 3aTE€M OXJIQXKJCHUH JI0 YaCTUYHOH KpHCTA-
JHM3aLUH U TIOCIETYIOMEM MEXaHWYEeCKOM pa3/ieNieHus] TBepAoH H
xuaKoi das. [Iponecc MokeT ObITH CHOBAa IPUMEHEH K IOy YEHHBIM
(bpaxuusam 1t 6osee TOYHOTO pas3/ieNIeHUs TPUTITHLIEPHIOB.

@pakuMOHUPOBAHKE C MPHUMEHEHHEM JeTepreHTa CHadala
UJET KaK CyXoe, a Mocjie KpUCTAIIU3auu 1o0aBiseTcss 5%-blIii
pacTBOp AeTepreHTa, Harnpumep, Jaypuicyibdarta HaTpus, ¢ 2%
ANIEKTPOJINTA, HApUMED, cynbdara marnus. Jlanee ¢ momMoIb0
HEeHTPU(YTH OTACTSIOT TBEPAYIO Bazy. ITOT Crocod MO3BONISET
TOYHEE Pa3AeIUTh pa3HbIe TPUTIIULIEPUIBL.

@pakuMOHUPOBAHKWE C TNPUMEHEHHEM pPACTBOPUTENS —
CIIOKHEE M JIOpOXKEe JIByX JAPYTHX, HO Onaromapsi BHICOKOH pa3-
JETSoUeld CIOCOOHOCTH, MO3BOJISIET IMOJYYHUTh Macjia C 0CO-
ObIMU (DyHKITMOHAJIBHBIMHM XapaKTEPUCTHKAMU, TPEOYIOIMMUCS
JUTsl SKBUBAJICHTOB M 3aMEHUTENEH Macia Kakao, KOHIUTEPCKUX
JKUPOB, KUJIKHUX Macell C BICOKOM CTOMKOCTBIO K HAarpeBaHUIO.

4 O’Bpaiten P. XKups! n Macia. IIpo3BoACTBO, COCTaB M CBOKMCTBA, IPUMEHEHHE.
CII6.: ITpodeccust, 2007. — C.170.
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B kauecTBe pacTBOpUTENS BO3MOKHO IIPUMEHEHHUE alleTOHA, T'eK-
caHa M 2-HuTponpomnana. [logorperoe 10 KHUIKOTO COCTOSHHUS
Macjo0 CMEIIMBAKT C 3-5 4acTAMM pPacTBOPUTENS, 3aTEM MeJ-
JICHHO OXJIAXKJAIOT [0 YaCTHMYHOM KPHUCTAJIM3ALMM U MEXaHU-
yecku pasznernstor (assl. [Ipomecc MoxkeT MHOTOKpPaTHO HMOBTO-
pATBCS K MONy4eHHBIM (pa3am. PacTBopHTENns MOTOM ynansieTcs
METOJaMH, AHAJIOTMYHBIM UCIIOJIb3YEMBIM IIPU IKCTPAKIIMH.

W3 manpMoBOT0 Macia myTeM (ppakIMOHMPOBAHUS MOTYUYaAIOT
MMAJIBMOBBIN OJIEMH W MaJbMOBBIA cTeapuH. [[adbMOBBIA OJEWH
HIMPOKO HCIIONB3YeTCS KaK Macio JUIs JKapKu, KOTopoe Oojee
CTOMKO K OKHCIIEHHIO, YEM DPANCOBOE M IOACOIHEYHOE, HE JaeT
canpHOro puBKyca. [TaapMoBBIi cyneponenH noixyyaeTcs ppakx-
LIHOHUPOBAHUEM OJIENHA, UCIIOJIb3YETCS B cajaTax v JUls KapKH.

H3meHeHne cpeiHEero NPOLEHTHOI0 COAePKAHMSI ;KUPHBIX KHCIOT MPH
(GpakuHOHUPOBAHMH NAJIBMOBOIO Mac/a

C16:0 C18:2 IIpoune KK T naasi.
HcxomHoe macio 44 37 9 10 33-39°C
Onenn 41 41 12 6 19-24 °C
Creapun 57 29 7 7 47-54 °C
CymneponenH 35 45 13 7 13-17 °C

«Cpenuss Gppakuus» najsbMOBOTO Macia IMoJIy4aeTcss MHOTO-
KpaTHBIM (PaKIIMOHUPOBAHUEM, CyXHM HWJIM C PAaCTBOPHTEIEM,
HaIlpaBJICHHBIM Ha BBIACICHUE CUMMETPUYHBIX TPUTIIMLIEPUIOB,
Yy KOTOPBIX 10 KPasiM PACIIOJIOKEHBI IBE TAJIbMUTHHOBBIE KU PHBIE
KHUCJIOTBI, a B cepeAiHe — oJieuH. MIMeeT KpyTyro KpUBYIO IJIaB-
JICHUS, SBIIIETCS HanOOJIee YacTo UCTIONb3YeMbIM YKBUBAJICHTOM
Macia kakao. JKMpoBOHM cocTaB 3KBHBAJIEHTOB Macia Kakao
OJMM30K K Macily Kakao, OATOMY OHH XOpOIIO CMEIIUBAIOTCS C
HUM, B OTJIMYHME OT 3aMEHUTENIEH Maciaa Kakao, UMEIOIINX MPUH-
LUITHAJIBHO MHOM COCTaB KUCJIOT U IJIOXO C HUM COBMECTHUMBIX.

CreapuHoBasi (ppakuus maabMOSIPOBOIO Macia CIYKUT 3a-
MEHUTENEeM Maciia kakao. @pakiiuym MOJIOYHOTrO )KUPA UCIIOJIb3Y-
I0TCS B XJI€0OMEKapHOH M KOHIUTEPCKON TPOMBITIICHHOCTH.

@pakUMOHUPOBAHUE TAKKE IPUMEHSAETCS B COYETAHUU
C THUAPOTCHHM3AIMEH WM COBMECTHO C TepedTepuduraiuei.
Hampumep, nius KOppeKLMH HENpHUSTHOIO IPUBKYCAa COEBOTO
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Macia, KOTOPbIi Kak 0Ka3aJioch, 00YCIIOBIICH HAIMYUEM B HEM JTH-
HOJIEBOW KUCIIOTHI (7-8%), paHbllIE €ro 4aCTUYHO T'MIPOTrE€HU3H-
poBaiu 1 3aTeM (PaKIIMOHUPOBAIIN («BBIMOPAKUBAIH) [IJIS y1a-
JeHust TBepAbIX ¢pakiuil. [lomydeHHOE TaKMM CIIOCOOOM MacIo C
MOHUKEHHBIM COJEPKAHUEM JIMHOJIEBOM KUCIOTHI (10 3-4%) mo-
sseunioch Ha peiHke CIIA kak canarHoe B 1960-x rogax u umeno
IIUPOKHUI CIPOC y TOTpeOUTENeld W B MHUIICBOW MPOMBIIIICH-
HocTH 710 1980-X rog0B. OHO OBITIO BBITECHEHO paUHUPOBAHHBIM
COEBBIM MacCIIOM, TTOJIBEPTHYTHIM OTOSIMBAHUIO U 1€30/I0PAIIHH.

MOJIOUHBIN JKHUP pa3lensioT CyXuM (ppakIMOHUPOBAHUEM Ha
OJICWHOBYIO M CTeapuHOBYI0 (ppakuuu. [lepBas HaxoquT mpume-
HEHHUE B MEYEHbE U MOJIOYHBIX IPOAYKTaX, BTOPasi — B CIIOEHOM
TecTe.

®paknuoHupoBaHUe, Onaromaps MAAAIIEMy BO3ICHCTBHUIO
Ha CTPYKTYpPY JKUPOB, BO3MOXKHO, CTAHET JOMUHUPYIOIIEH TEX-
HOJIOTMEN B IPOM3BOACTBE KUPOB CIHELHMAIBHOTO HAa3HAYECHMS.
HeBocTpeOoBaHHbIE B MHIIEBOH MPOMBIIUICHHOCTH (QpaKIuH
MOJKHO HCIIOJIB30BaTh JJIS1 HEMUILEBBIX LeJed — ISl IPOU3BO/I-
CTBa TOILJIMBA, MbLIA U T.II.

Hcnonb3yemble ceromast B Poccum  (pakimoHupoBaHHBIC
Macia ¢ HU3KUM COJEpPKAHUEM TPAHCU30MEPOB B OCHOBHOM SIB-
JAIOTCS UMIOPTHBIMM.
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Taﬁ.ﬂnua 3 MeTO}Il)I, NPUMECHAEMBIC IIPU NMMPOU3BOACTBE PACTUTE/ILHBIX MaceJl U JKUPOB

Merton

XOIOIHBINA OTXKUM

Topstunii oTxuM
OKCTpaKIms

I'maparauns

Brimopaxusanue
Heiirpanuzauus
OrGennBanne
Je3onopupoBanue

T'unporenusanus

[Mepestepuduramms

®pakuonnpoBanue
C JI€TepPreHToM

DpakuOHUPOBaHNE
C PacTBOPHTENIEM

leneTnueckas MoguduKanms

[pumenenune ynodpenuit
[IpuMeHeHne necTUIHI0B

[IpenBaputenbHas ouncTKa

DpakIMOHUPOBAHUE CYX0€

YeaoBus

TE€HHAas NHXKCHEPUA

Ha 1oJje
Ha 1noJje

[pOoXJIajiHas
TeMmeparypa
o 120 °C

10 100 °C,
PacTBOPUTEIh

10 90 °C, KUCoTHI,
LIeI0Yn

10-20 °C

85-95 °C, menoup
75-80 °C, runa

10 230 °C,
rops4uii nap

no 375 °C

1o 220 °C,
JIOKAJIBHO JI0

1000 °C, HuKeIeBbIi
Karam3arop

1o 150 °C,
XUMHUYECKHUN U
(bepMeHTHBIIT
Karam3arop

10 50 °C

1o 50 °C, nerepreHt

10 100 °C,
pacTBOpHUTEIH

Heas

[Tonyyenue pactenuii, yCcTOMYMBBIX K
TepOHIMIaM, BPEAUTEISIM, C 33/[AaHHBIM
’KHPOBBIM COCTaBOM

[ToBsienue ypoxkaitHoCTH
CHIDKEHHE CTOUMOCTH BBIPALLMBAHUSA

HonyquHe Macia BbICOKOIO Ka4€CTBa

HOJ’[y‘{eHI/Ie 0OJIBIIIETO BbIXOJa Macja

HOIIy‘IeHI/Ie MAaKCUMaJIbHOT'O BBIXO/J1a
Mmacia

OtzeneHre MEXaHMYECKHX TIpUMeceit

Ornenenne Gpochatup ot
TPUTIHIEPH/IOB

Ort/ienenre BOCKOBBIX BEIIECTB
Vnanexne cBOOOIHBIX )KHPHBIX KUCIIOT
Vianenue Kkpacsmux BELIECTB

‘Vnanenue u3 macia BKYCOBBIX U
APOMATUYCCKUX BEUICCTB, AI0XUMHUKATOB

OrtBeprkeHne MacIa

W3venenne GU3HUeCKUX CBOWCTB Macem
0e3 M3MEHEeHHs! )KUPHOKHUCIIOTHOTO
cocTaBa

M3meHeHwe mpomopIiy KUPHBIX KHCTOT
B Maciie

Wsmenenue TIPOTIOPUUHU KUPHBIX KHUCIIOT
B MacJjie

Broinenenue Gppakuuu ¢ y3KiuM CIHEKTPOM
JKUPHBIX KHCIOT
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Hengocrarku

[ToBBIIICHHOE TPHMEHEHNE STOXUMHUKATOB, I3MEHEHHUs 9KocHcTeM. HpIHenH it ypoBeHb
Pa3BUTHS HAYKU HE TTO3BOJISIET PEBUICTh OTJAJICHHBIC TTOCIICCTBUS ICHETHYECKON
MOAU(UKALHH.

I/ICTOIJ.ICHI/IG MHUKPOSJIEMEHTHOTO COCTaBa IOYBBI, HAPYIICHUE 61/IOI.ICHO33. B ITIOYBEC

IMecturmap! (B T.4. repOMIMIBI) HAKATUIMBAIOTCS B TKAHSIX PACTEHHs!, OTPABISIIOTCS OKPYIKAIOIIas
cpena u pabodne

He moaxomut A71st ChIpbs, OTPABICHHOTO SAO0XUMHKATAMU

O6pa3yercst HeOOIbIIOE KOIMISCTBO MPOTYKTOB OKHUCICHHS U PA3TI0KESHHSL

OcTaTKu pacTBOPUTEIS B Macie, 00pa3yloTcst CBOOOIHEIE JKHPHEIE KHCIOTHI, H3MEHEHUSIM
nozasepratorcst pochaTuipl, KAPOTHHOUBI, CTEPOIIBI, BUTAMHUHBI U JIPYTHE BEIIECTBA,
00pa3ytoTcs MPOTYKThI OKUCIEHHS

[ToBbIICHHE COACPIKaHUA CBO6OI[HI>IX JKUPHBIX KUCJIOT

Ocrarku mbiia 0,01%
W3omepu3aiys JKUPHBIX KUCIOT 1 00pa30BaHUE CONPSIKEHHBIX JBOWHBIX CBA3EH

W3omepu3aiys IPEeHMyIIeCTBEHHO NOIMHEHACHIIICHHBIX XKUPHBIX KHCIOT: 10 3% JIHHOIEBOH, 10
30% mHoNeHoBoH. O0IIee coepKaHe TPAHCH30MEPOB MPSIMO MPOMOPIHOHATBHO KOIMIECTBY
HOJIMHEHACHIIEHHBIX )KMPHBIX KUCIIOT B Macyie M 00bIYHO He TpeBblimaet 1%, Ho MoXeT ObITh 1
Gombre 3%.

MHoro4YHcIeHHbIE TPOTYKTHI PEBPAINCHHI 1 pactiafa, OCTaTKH HUKels. Kommaectso
TPAHC)KMPOB B MapraprHax CHIBHO BapbHpyeT, 00braHO: 18:1t — mo 40%; 18:2t — o 5%; 18:3t —
10 1%.

[TepestepuduipoBaHHbIe KUPEI 0OBITHO COmepKar 2-3% TPaHCH30MEPOB, IPEHMYIIECTBEHHO
MOJIMHEHACHIIIEHHBIX )KUPHBIX KHUCJIOT; B 3aBHCHMOCTH OT TEXHOJIOTHH M UCHOJIB3YeMBIX )KHPOB,
BO3MOXKHBI CUJIbHBIE OTKJIOHEHHUS B 00€ CTOPOHBI.

Ocrarku JeTepreHra

Te K€, UTO MPU SKCTPAKIIUN




IIpou3BOACTBO MaprapuHa

MaprapuH npenctaBiseT co00i IMYITbCHIO (CMECh METTKHX Ka-
TeJTb) )KUPOB U BoAbl. Ero MOXKHO cenath U3 pa3inuyuHbIX )KHPOB,
B TOM YHWCJIe HaTypalbHbIX. Hampumep, B maprapune, nzoope-
TeHHOM Mex-Myphbe, HCIOIB30BaAINCh OJICMHOBAST ()PAKIUS TO-
BSKBETO JKHUPA, MOJIOKO U COJIb.

[TopaBnsoniee OONBIIMHCTBO MaprapuMHOB CETOMHS Jema-
€TCS Ha OCHOBE TI'MIPOr€HU3MPOBAHHBIX JKHPOB — CAJIIOMAaCOB.
Canomacel, UMEIOIINE HENPUBIIEKAaTEIbHbIE BUA U BKYC, OKa3a-
JIOCh BO3MOKHBIM PEaJIN30BbIBATh HACEJIEHUIO B BUJI€ MaprapuHOB
U cripeioB. Ui yiydleHHs MUIIEBBIX U TOBAPHBIX CBOWCTB B pe-
LEeNTypy MaprapuHOB BBOZSTCS PACTUTENBHbIE Macia, MOJIOKO,
AMYJIBraTOpPbl, )KUPOPACTBOPUMBIE BUTAMHUHBI, apOMATU3ATOPbI U
KpacuTeNH.

MaprapunoBas npomsbiiienHocts CCCP  Beiltyckana Jie-
CSATKM BHJIOB MaprapuHa. [IpuBeneM aBe TUIIMYHBIE PELENTYPhI.

Maprapun crojosblii Mosiounblii TOCT 240-72

HaumeHoBaHNe KOMIIOHEHTOB Co;[epmamle, %

Canomac, Bun 1, mapka 1-1, peuenrypa 1 69,0-54,0
(T.mun 31-34 C; 8. 160-280 /M)

Macno pacTuTenbHOE KUAKOEe 12,91-27,46
Kpacurenu 0,10-0,20
Omymneraropst: T-1, T-2, T-®, M{ 0,10-0,30
Caxap-necok 0,50-0,30
Conb 0,70-0,30
Mo110K0 KOpOBbE LIEIbHOE 4,50-9,00
Bonma 12,19-8,44
Apomaru3atopsl COIVIaCHO MHCTPYKIUH
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Juerndeckuii maprapun «3moposbe» TY 18-17/44-76%

HanmenoBanue KOMIIOHEHTOB Conepxanue, %

[TnacTrUIUpOBaHHBIN cajomac, BUA 2, Mapka 79,50-78,87
2-3, peuentypa 2 (T.mn 29-34 C; 1B. 40-90 r/cm)

Macno pacTuTeIbHOE KHAKOE 1,60-2,00
Kpacurenyn numiessie 0,20-0,30
Owmymeraropsr: T-1, T-2, T-®, M/{ 0,10-0,20
Konnentpar docdarnausrii mumeBoit 0,40
Caxap-mecok 0,50-0,30
Coipb 0,15-0,20
MOo1oko KOpOBbE LeTbHOE 14,00-15,00
JIumonHas kuciaoTa 0,01-0,02
Apomaru3aropsl COTVIACHO MHCTPYKIIUH
Buramun A 100000 ME Ha 1 kr maprapuHa
Buramun E 300 mr Ha 1 kr Maprapuna
Boma 3,98-2,81

CIHCOK UCTIONIB3yEeMBIX CalloOMacoB TIoKa3aH B Tabnuie 4.

Ha ocHoBe cajioMacoB Takke HMPOU3BOIAT KUPHI ClELUaIb-
HOT'0 Ha3HAYCHU S — KyJIMHAPHBIN, KOHAUTSPCKHMA, XJIeOOTIeKapHBIi
U (QpUTIOPHBIH, HUCTONb3yeMble B oOmenuTe u numenpome. Mx
OCHOBHO€ OTJIMYME OT MaprapvHa B TOM, YTO OHHM IOYTH HE CO-
Jiep’KaT BOAY, KOJMYECTBO kupa B HUX 10 99,7%. U3 canomaca,
MOJyYEHHOT'0 THIPUPOBAHUEM XJIOIIKOBOI'O M apaXUCOBOI'0 Macell,
JIeNatoT KoHauTepckuii sxup. [lepearepudukarmeid ruporeHn3n-
poBaHHOM cMecH 75% manpMosApoBOro Macia ¢ 25% XJI0IKOBOTO
WJIY NTaJIBMOBOTO MOJIYYaroT 3aMEHHUTENN Macia Kakao.

Kup konaurepckuii 1is neyenuss OCT 18-197-74

HaumeHoBaHMe KOMIIOHEHTOB Conep:xanue, %

Canomac, Bup 1, mapka 1-1, penentypa 1 74,0-72,0
(T.mu 31-34 C; 8. 160-280 /M)

JKvip roBs KM TOTIIICHBIH MUIIEBOH 11,5-12,5
JKup cBHHOH TOIUIEHBIH MUIIEBOM 11,5-12,5
Konuenrpar pocharuanblii mumeBoit 3,0

4 Penentypbl Ha MaprapuHbl U KUpbl KOHIMTEPCKME, XjeGomeKapHble KyiH-
Hapusle. JI.: BHUIMK 1980
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KMp KOHAMTEPCKMIA 1151 INOKOJIAAHBIX U3/IeIHii, KOH(ET U NMUIIeBbIX
koHuentparos OCT 18-197-74%°

HanmenoBanue KOMIIOHEHTOB Conepxanue, %

Canomac, Bup 1, mapka 1-3, penentypa 1 100,0
(T.n 35-36,5 °C; 8. He MeHee 550 /cm)

7Kup xonauTepckuii 1Jst BadeIbHBIX U NPOXJIAAUTeNbHBIX HaYHHOK OCT
18-197-74

HaumeHoBaHHe KOMIIOHEHTOB Conep:xanue, %

Canomac, Bup 1, mapka 1-1, penentypa 1 60,0-80,0
(T.mm 31-34 C; tB. 160-280 T/c™)

Macno KOKoCcOBOE WITH TTATBMOSIIPOBOE 40,0-20,0

Kup kynnnapuslii «®@purtiopubiii» OCT 18-197-74

HanmeHoBaHHE KOMIIOHEHTOB Conep:xanue, %

Canomac, Bun 1, mapka 1-1, penentypa 1 100,0
(T.un 31-34 C; 8. 160-200 /M)

Kup kynnnapusiii «Caio pacrureabHoe» OCT 18-197-74

HanmMeHnoBanue KOMIOHEHTOB Conep:xanue, %

Canomac, Bux 1, mapka 1-1, penentypa 1 75, 0-85,0
(T.u 31-34 C; 8. 160-280 1/CM)

Macio pacTUTENbHOE KUAKOE 25,0-15,0

B kauecTBe SMynbraropoB OOBIYHO HCIOIB3YIOTCS MOHO-
TIUHEPUIBl U TUTITUHEPUIBI KUPHBIX KHUCIOT, KOTOPHIE TOJTY-
YaroTCs nepesTepuduKaueld JMCTUIUTMPOBAHHOTO TIINIEPUHA C
tpurnuuepugamu. Temneparypa npornecca 210-220 °C, Bakyym
0,3-0,37 arm. B kauecTBe HCTOYHHKA TPUTIUIIEPUIOB OOBITHO HC-
MOJIE3YIOT calioMac, pa@UHUPOBAHHBIC TOBSKHM U OapaHUi KHP.

0 B opurunarne, mo BHIMMOMY, OIIM6Ka, MOTOMY YTO yKa3aHHbIH B pelentype ca-
nomac obnaznaet TBepaocThio He Boiie 450 r/cm (cm. Tabmuiy 4).

S [lurnumepun momydaeTcs U3 TPUIIUIEPHIA 3aMEHOM OJHON M3 KUPHBIX KHCJIOT
Ha ruzapokcmst OH. B MoHOmHIEpHie Ha THAPOKCHIT 3aMEHEHBI JIBE KHUPHBIE KUC-
JOTHL. [ MApOKCMIIbHASL 9aCTh HMEET CPOACTBO K BOJIE, JKUPHOKUCIOTHAS — K XKHUPAM.
Briarogapst 3ToMy 3MYIIBraTophbl PacroaraloTcsl Ha TPaHUIle MEXIy BOIOH U KHUPOM
U TIOCPEICTBOM CHJI TOBEPXHOCTHOTO HATSDKEHHS MOBBIILIAIOT CTaOMIIBHOCTD BOJHO-
JKHPOBBIX SMYJIbCHH.
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Puc. 13 IIpousBoacTso :kupoB B Poccuu (nanubie u3 «Poccuiickoro craTu-
CTHYeCcKOoro e:xkeroquuka» 2008-2011 rr.)

KaranuzatopoM ciyKUT rHIPOKCU] Kaldusl HIIA OKCUJ KaJbIH.
B cocraB sMynbpraTopoB Takxke MOT'yT BBOAUTCS (HOCHOIUIIHIBL.

MoHoTHIIepUABl UCTIONIB3YIOTCS B XJICOONICKApHOWM W Ma-
KapOHHOW MPOMBIIIJICHHOCTH JJIsl YJIYUIIEHUs TEKCTYypbl U 00-
JIETYEHUs TEXHOJIOTMYECKHUX mporeccoB. Hampumep, xiebore-
KapHBIM YIy4qIInuTens «BOIDKCKHID MpencTaBisieT co0ol cMech
MOHOTTIUIEPUIOB, 3()UPOB AUALETUIBUHIIOBON KHUCIOTHI, XJIOM-
KOBOI'0 MacJja, cajloMaca, caxapa.

3a pyOexoM ISl TPUTOTOBJICHUS XJ1e0a, KEKCOB, OMCKBUTOB,
a TaK’Ke JIsl )KapeHHs! IPOU3BOAST IT'a30HANOIHEHHBIE JKUPBI, CO-
nepxarue 4-35% asora.

B Poccun MaprapuHOBO#M POy KIIMH TPOU3BOIUTCS OOJIBIIIE,
9YeM JKUBOTHBIX JKHPOB, K KOTOPHIM OTHOCUTCS U MOJIOYHBIH KU
(Puc. 13). Yucno cnenuann3upoBaHHBIX KUPOB CETOIHS UCUHC-
JAeTCs y>Ke€ COTHSIMHU, €CIIM He Thicsiyamu. VX cocTaB M Mpoucxo-
KJIeHUE OOBIYHO CKPBITO OT OCTOPOHHUX 32 TOPrOBBIMH HanuMe-
HoBaHUAMH. 1o hopme oHM OBIBAIOT TBEPIBIMH, MITKUMHU, KU
KHMH, 36pHUCTBIMU, MIaCTH(GUINPOBAHHBIMH, XJIObEBUTHBIMH,
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Tabauna 4 Mapku cajloMacoB, HCIOJIb3YeMbIX PU MPON3BOJACTBE
MaprapunoBoii mpoxykuun B CCCP !

CaJjomacel OcHoOBHBIE MOKa3aTeJIn

Mapka N T mr.,°C TBepnocrts,
r/cm (mpu 15°)

Canomac 31,0-34,0 160-280
Canomac 1 1-1 1 34,0-38,0 160-450
Camnomac 1 1-1 2 34,0-38,0 160-450
Canomac 1 1-1 3 34-43,0 160450
Canomac 1 1-2 1 34-36,0 130450
Canomac 1 13 1 35-37,0 350-450
Canomac 1 14 1 18-25,0 He mmxe 550
[TnacTuhuIMpoBaHHBIN camoMac? 1 15 1 25-34,0 40-130
[InacTuduuupoBaHHbIHA caromac 1 15 2 28-34,0 40-70
IlnacTudunupoBaHHbIil camomac 1 15 3 He Bpmme 25 He 6onee 60
[TnacTuduuupoBaHHBIH casomac 1 15 4 He Bbie 25 He 6oinee 60
[TnacTuduuupoBaHHbIHA casomac 1 15 5 He Boime 25 He Goxee 60
[TnacTuduipoBaHHEI canomac 1 1-6 1 3436 He menee 750
(20°C)
[TnacTuduuupoBaHHBIHA casomac 1 17 1 35-37,0 He menee 700
(20°C)
Canomac 2 2-1(A) 1 31-34,0 168-280
Camnomac 2 2-2(b) 1 31-37,0 160-280
[MnacTuduuupoBaHHbIA caromac 2 23 1 28-35,0 40-130
[TnacTuduuupoBaHHBIN casomac 2 23 2 29-34,0 40-70

! PeHeHTprI Ha MaprapuHbl U JKUPbI KOHAUTEPCKUE, X.T[e601'[eKapHI)Ie KyJIMHapHbIC.

JI.: BHUMXK 1980
2 TInacTuduuuMpoBaHHBIH caToMac UMeeT OJHOPOIHYIO (He 3ePHUCTYIO) CTPYKTYPY,
MOJTy4aeTcs: OBICTPBIM OXJIAXKIEHHEM U TOMOTeHH3aIHeH.
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HcxoaHble xKupbI H Macaa

HaumenoBanue Conep-
skanue, %
PacrurensHbIe Macia, 32 HCKITIOYEHHEM TTATbMOBOTO U MATbMOSAPOBOTO, K- 100
TOBBIH JKHP M HX CMECH B JTFOOBIX COOTHOLICHUSIX
XJI0NKOBOE Maciio 100
[TaneMoBOE MaciIo 10-90
[Ipoune pacTutenpHbIe Macaa 90-10
ITanpMoBOE Macio 10-90
[Ipoune pacTuTenbHbIC Macaa 90-10
[TaapMoOBOE Maciio 100
PacTtutenbHble Macia (3a HCKIIFOUEHHEM [aIbMOBOTO M MAILMOSIPOBOTO Macedn), 100
KHUTOBBII{ KM U UX CMECH B JIFOOBIX COOTHOIIEHHSX
XJIONKOBOE, apaxMCOBOE MACiIa U UX CMECH C COEBBIM, OJCOITHEYHBIM MACIaMH 100
PacturenbHbIe Macia, 3a HCKIIFOUEHHEM KOKOCOBOTO, MAJIbMOBOTO M TTaJIbMO- 100
SIIPOBOTO M MX CMECH
Tloacomueunoe, XJI0MKOBOE, COEBOE Macaa U UX CMECH 25-35
YacTu4HO rHApUPOBAHHbBIE MAIIBMOBOE U P. PACTUTEIbHbIE Macia U UX CMECH ¢ 7565
T. . 31-34° C
CoeBoe, MOICOTHEYHOE, XJIONMKOBOE Macia 30-65
[TaneMoBOE Macio 70-35
XJI0IKOBOE MacIio 100
CoeBoe, MOJCOITHEYHOE, XJIOMKOBOE Maciia 80
Canomac U3 pacTUTENBHBIX Maced (B ToM urcie mansmoBoro ¢ T. mr. 39-43° C) 20
Mac10 MocOIHEYHOE, COEBOE 60-80
ITanpMoBOE Macio 40-20
Macno nansMospoBoe 100-70
Macio XJIONKOBOE, IaIbMOBOE 0-30
Macio KOKoCoBoe 100-70
Maciio XJI0mKoBO€, MaabMOBOE 0-30
PacturensHbie Macna, 32 HCKITIOYEHHEM MTATbMOBOTO U MATbMOSAPOBOTO Macel 80
[TuieBbie TOMICHBIE KUBOTHBIE KUPBI 20
PacturensHpIe Macna, 32 HCKITIOYEHHEM MATbMOBOTO U MATEMOSAPOBOTO Macel 60
[umeBbie TOMICHBIE )KUBOTHBIE JKHPBI 40
PacrurensHbie Macna, 32 HCKITIOYEHHEM MATBMOBOTO U MATEMOSAPOBOTO Macel 45-15
YacTU4HO rHAPUPOBAHHOE ATBMOBOE U JIp. pacTUTENbHbIe Macia ¢ T. . 20-50
31-43°C
[TuieBbie TOMIEHBIE KUBOTHBIE KUPBI 35
Maci1o noaconHeuHoe 65
T'OBsKMI MUTIIEBON TOTJICHBIN JKUP 35
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I'PaHyJIMPOBAHHBIMH, MOPOLIKOOOpa3HbIMH. KpymHble mpon3Bo-
TUTENN KUPOB IS ONTHMH3AIUU MPOU3BOJCTBA HCIIOJIB3YIOT
BHYTPEHHHUE CUCTEMBI CaJIOMacoB, — BCE pa3HOOpa3ue BBITyCKa-
€MBIX KHUPOB JIEJIAETCSI HA OCHOBE HEOOJIBIIIOr0 YHCIIa CAJIOMACOB.

[TpousBoaMTEIM CONMEPHUYAIOT MEKIY COOOH B CO3MaHUH
CTIeIUATM3UPOBAHHBIX KUPOB, JIyUIIe OTBEYAIONIIUX TEXHOJIOTH-
4eCKUM 3arpocam u Oojee nemeBbiXx. B hopMupoBanum cripoca
Ha WX TMPOAYKIIHIO TIpeodiaacT BTOPOe.”> DTOMY CIIOCOOCTBYIOT
U CaMM IPOM3BOIUTENHN CIICIM)XHPOB, — MPOJABUTrasi CBOU IPO-
TYKTBI, OHU JENAIOT aKIEHT Ha UX TEXHOJOTMUYECKUX MPEUMYy-
[IECTBAX, a 0 HEAOCTaTKaxX MPEANOYUTAIOT YMAT4UBaTh WU HE
MPUBJIEKAaTh K HUIM BHUMaHUE. Y MOKyTaTesei Co3/1aeTCsl Blieyar-
JICHWE, YTO BCE CHEIDKUPBI — MPOAYKTHI BEICOKOTO KayecTBa, Io-
3TOMY IPH BBIOOPE PEIIAIONINMH OKA3bIBAIOTCS II€Ha U yI00CTBO
paboTHI C MOCTABIIMKOM, 8 HE MUIIEBbIE KAaYeCTBA MPOIYKTa.

Hcronp30BaHue CypporatoB B MPOU3BOACTBE KOHIUTEPCKHUX
Y MYYHBIX M3/I€JIHI — OCHOBHAs MPUYMHA, IOYEMY OHH CTaJH Jie-
IIEBBIMH U HEBKYCHBIMHU.

32 PBIHOK IPOMBIIUICHHBIX KHPOB (CHELHUATH3HPOBAHHEIX )KUPOB U MaprapHHOB) B
Poccuu. CI16.: KpenladopwMm, 2011.



Bausinue THAPHUPOBAHHBIX ) KHPOB HA OPraHu3M

(O gem He THOOAT TOBOPUTH TTPOU3BOIUTEIN TPAHCIKUPOB).

[TpakTHueckn Bce OMOXMMHMUYECKHE PEaKLUU B )KUBBIX Opra-
HU3MaxX MPOHUCXOJAT HE MACCUBHO, & YCKOPAIOTCS (pepMeHTaMu B
MUJUTMOHBI 1 MHJITTHAP/IbI pa3, @ MHOT/IA ¥ TPUIUTHOHBL. JKU3Hb He
Moryia Obl MPOTUBOCTOATH Pa3pyIIAIONIEMY ACHCTBHIO HEKUBOU
MaTepuu 0e3 MPEenMYIIecTBa B CKOPOCTH MPOTEKAHUS PEAKIUHL.
depMeHTHI TPEICTABIAIOT CO00i OCNKH pa3MepoM HECKOIBKO
HaHOMETPOB, OOBIYHO COCTOSIIHNE U3 IECITKOB THICSY aTOMOB. [1o
CyTH, OEJIKH — 3TO CIEeIHaIN3UPOBaHHBIE KBAaHTOBBIE HAHOMA-
[IMHBI, KOTOPBIE BHITIOJIHSIOT BCIO paboTy B opranusme. Mx Tpex-
MepHasi CTPYKTypa, paBHO KaK M CTPYKTypa MOJIEKyJ o0padaThl-
BAaEMBIX MMM CyOCTpPaTOB, MMEET peIIalollee 3HauYCHHEe A UX
¢bynknmii. Eciiu B pepMenTe miti MosieKysie cyocTpara 3aMeHHUTh
KaKyo-Ti00 4acTh Ha U30Mep, PEPMEHT MOXKET OKa3aThCs HE B
COCTOSTHUHU PaboTaTh ¢ CyOCTPaTOM.

BonbIIMHCTBO TPaHCH30MEPOB KUPHBIX KHCIOT, 00pasyro-
IIUXCSL B JKUpaxX B IPOIECCe TUAPOreHU3ALNH, JIE30/I0paIHH,
OTOENIMBAHUS M BO3JCHCTBUS BBICOKMX TEMIIEpaTyp, B MPUPOE
BCTPEUAIOTCs JIMIIb B CJIEIOBBIX KosnnyecTBax. [lyisi opranusma
YeJIOBEKa OHU Uy KEPOIHBI.

TpaHcHu30Mephl )KUPHBIX KUCIIOT, OKa3aBIINCh B cocTaBe (hoc-
(GOTUIHUIOB KJIIETOUHBIX MeMOpaH, BIUSIOT Ha paboTy OEITKOBBIX
MOJIEKYJ,” TMPOHU3BIBAIOIINX MeMOpaHbl, TaK Ha3bIBAEMBbIX
TpaHcMeMOpaHHBIX OENTKOB. DTO HapylIaeT Mepeaayy CUTHAJOB,
HampuMep, NpU B3aUMOJCHCTBUU TOPMOHOB C pPELENTOPAMH,

3 Roach C, et al. Comparison of cis and trans fatty acid containing

phosphatidylcholines on membrane properties. Biochemistry 2004;43:6344-51
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MOCKOJIBKY PELENTOPHI SIBIISIOTCS TPAHCMEMOPaHHBIMU OeJIKaMH,
a Tak)ke pabdoTy perenTopoB Ha MeMOpaHax siiep KJIETOK, MOIY-
JUPYIOMIUX SKCIPECCHIo reHoB.* CTpasaeT TPaHCHOPT BEIECTB,
Be/Ib OCJIKOBBIE KaHAJBI JJIsI IEPEHOCA MOJIEKYJ Yepe3 MeMOpaHy
TaKXe OTHOCATCS K TpaHCMeMOpaHHBIM OenkaM. Tak kak gocdo-
JUNUABI SBISIOTCS €IIe W ChIPbEM ISl CHHTE3a PeryJsITOPHBIX
MOJIEKYJ UMMYHHOH CUCTEMBI, HAJTHYNE B HUX KUPHBIX KUCIIOT B
TpaHC-KOH(QUTYpAIMU MPUBOAUT K HAPYIICHUIO OMOXUMHUH BOC-
HaJIUTEIBHBIX IPOIeccOoB. MONEKYISIpHbIE MEXaHU3MBI U MTOCTIE -
CTBHS TAKUX M3MEHEHUU B TIOCJIEAHEE BPEMs CTaIH MPEIMETOM
aKTHBHOTO U3yYEHUSI.

[TomMuMO TOBBILIIEHUS PUCKA Pa3BUTHUS aT€pPOCKIIEPO3a U CO-
MyTCTBYIOLINX 3200JI€BaHUH cep/Iia U COCYI0B, TPAHCIKUPBHI CHU-
KAIOT YyBCTBUTEIIBHOCTD KJIETOK TTOJKENYI0YHOH jKese3bl K UH-
cynuHy (nuabet 2-ro THIA), MPOBOIUPYIOT Pa3BUTHE XPOHUYE-
CKUX BOCIAJHUTENIBHBIX IMPOIECCOB U okupeHue. lloxoxke, 4To
TPAHCKHUPBI TAKKE MOBBIIIAIOT PUCK PAa3BUTHS HEKOTOPBIX BHJIOB
paka, OJIHaKO JAaHHBIX, MOATBEP)KIAIOMINX ATY THIOTE3y, MOKa
el1e HeJI0CTaTOYHO.

OIHUM CIIOBOM, €CJTM BMECTO HOPMAJIBHOTO CTPOUTENBFHOTO Ma-
Tepuasa Mbl IIPeJJIaraéM CBOeMy OpraHu3My OpakoBaHHBIE TPaHC-
M30MephI, 00pa3yroTcs NePeKTHbIE OWMOJIOTHYECKUE CTPYKTYPHI,
KOTOpBIE HAYMHAIOT J1aBaTh COOW B CAMBIX PAa3HBIX CUTYaLHSX.

[To crarucTrke HAMOOJNIBIIYIO YIPO3y 3M0POBBIO HECYT 3a0071e-
BaHUS CHCTEMBI KPOBOOOpAIIIEHU S, TPEK/IC BCETO 3a00JICBaHUS ap-
Tepui — aTepockyepos. [1o apTepusm TKaHsSM TOCTaBIAETCA BBICO-
KOAKTHBHOE BEIIECTBO — KHCJIOPOJ. 3a CBOIO JKU3Hb YENOBEK I10-
Tpebisiet okoso 15 ToHH kuciaopona. Kucmopon mepenocuTcs kpac-
HBIMH KPOBSIHBIMU KJIETKaMH, spuTporutamu. OHU )KUBYT Bcero 4
MecsIa U JTUIIEeHBI SAep, MUTOXOHAPHHA U psijia IPyTUX KIETOUHBIX
CTPYKTYp. B HOpMe 3pUTPOIHTEI OTAAIOT KUCIOPO/ B KATUILISAPax.
Ero yreuku mpu TpPaHCTIOPTHPOBKE MPUBOAST K OKHUCICHHUIO JIU-
NUJI0B M TIOBPEXKACHUSIM CTEHOK apTepuil. TpaHCH30MepHI MOBBHI-
IMIAIOT TBEPAOCTH HE TOJIBKO MaprapiuHa, Ho M MeMOpaH SpUTPOIIUTOB

3% Vanden Heuvel JP. Diet, fatty acids, and regulation of genes important for heart
disease. Curr Atheroscler Rep 2004; 6:432-40.
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U JIMOUIHBIX IIaPUKOB, B (OpPME KOTOPBIX TPAHCIOPTHPYIOTCS
’KMPBI B TKAHU U U3 TKaHEeH. [1oBbIIIeHHAS )KECTKOCTH SPUTPOIIUTOB
3aTpydHseT UX AeGopMaluio MpU MPOTHCKUBAHUU Yepe3 Kalui-
JSPBI; YXYAIIAeT CIOCOOHOCTh APUTPOLMTOB KOHLEHTPHUPOBATHCS
NPENMYIIECTBEHHO B IIEHTPE apTePHii, B pe3yJIbTaTe Yero yBEeIUIH-
BAETCS 4aCTOTa COYJapEHHI CO CTEHKaMu apTepuil. BoamoxxHO, U3-
MEHSETCSl CIIOCOOHOCTH IPUTPOLIUTOB arPErupOBATHCS B MOHETHBIE
CTONOMKH, CHIDKAIONIME TOTEepU Kuciuopoaa. M3-3a maToreHHbIX
(aKkToOpoB, B TOM YHCIIE TPAHCKHUPOB, CHCTEMA PETYISALUU U 3a-
ATl CTEHOK apTepuil HauMHaeT AaBaTh cOOM. B aprepuanbHBIX
CTEHKaX TOSBISIOTCS BOCHAIUTENbHBIE Tporecchl. [lo ogHOM U3
BEPCHIA, MUKPOTIOBPEKAEHHSI COCY/I0B OPraHU3M 3aKphIBAET XOJIe-
CTEPUHOM, TIO JIPYTOM, MPEBBIIIEHHE MOCTYIUICHHUS XOIeCTepHHa B
CTEHKHM COCYJIOB HaJl €r0 BBIXOJIOM M SIBJISETCS MPHUYMHON BOCHa-
nenus. B mro0om ciyuae, ecnu JUCOYHKIUS 3aIIUTHOW CHCTEMBI
COXpaHSETCs, COCYAbI MOBPEXKIAIOTCSA CHOBA M CHOBA. B HUX cKa-
IUTMBAIOTCA Makpodaru, MOTIOIAI0IINE OKUCIEHHBIN XOIECTepHH.
Onm 00pa3yroT 00beMHBIE OJISIIKH, KOTOPHIE MOCTEIIEHHO YKpe-
IUISIIOTCSL COSMHUTENBHON TKaHBIO M KasbleM. B Omsmku mpo-
pacTaroT cocyabl aprepuil. [IpocBeT apTepuil cyxkaercs, BOSHUKAET
HEZIOoCTaTOuHOe KpoBocHaOxeHue. HemoctaroyHoe KpoBOCHAO-
’KE€HHE TKaHel OpraHu3M MbITAeTCs KOMIIEHCHPOBATH MOBBIIICHUEM
JaBJIEHUS KPOBHU, HO 3TO yCKOpsieT u3Hoc aprepuil. KpoBoTouamue
ONSATIKY 00pa3yIoT TPOMOBI, KOTOPBIE CO BpEMEHEM OTPBIBAIOTCS U
HEPEKPBIBAIOT COCY/] 110 XOY JABHKEHHUS, BBI3bIBAs JTOKAJIBHBIH He-
Kpo3 TKaHel. [loTepsBIIne 3MacTUYHOCTH COCY/BI NMPHU HarpysKe
MOTYT JIONHYTh. KpoBOM3IHMsIHNE B MO3T WIIM B CEPIIE PHUBOIUT K
CMEPTH WM MHBAJIUIHOCTH.

[TonHo# Teopuu pa3BUTHSI (ATHOJIOTHH) aATEPOCKIIEPO3a 10 CUX
MOp HE CYNIECTBYET, MOATOMY ITOKa HE W3BECTHBHI BCE IyTH, Ka-
KHMH TPAHCKHUPBI yYaCTBYIOT B aT€POTeHese.

HccnenoBanus BIUSHUS TPAHC)KUPOB HA OPTaHU3M MOXKHO
pa3aenuTh Ha TP IPYIIIBL SMUIEMUOIOT HUECKUE, KITUHUYECKHE,
MOJIEKYJISIPHBIE.

B snuuemmuonorndeckux MCCIEJOBAHUSAX TMPUOTUZUTEIHBHO
OIIEHWBAETCS TOTpPEOJICHHE TPAHCH3OMEPOB Cpenu OOJIBITUX
rpynn (IeCATKH THICSY J0/Iei) B TEYEeHNE MHOTUX JIET U HAXOASTCS
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CTAaTUCTHYECKHE CBS3M MOTPEOJICHUS C YaCTOTOW 3a00JIeBaHMIA.
Camu 1o cebe, 0e3 TMpUBIEUYEHHUS IOMOJHUTEIBHBIX COOOpa-
’KEHUH, 3TH UCCIIEJ0BAHUS HE MO3BOJSIOT CYIUTh O MPUYHHHO-
CIICICTBEHHBIX CBS35X, HO IMO3BOJISIFOT OLICHUThH PUCKH.

B kxnuHHYECKMX MCHBITAaHHUIX HEOONBIIME TPYIIBI (JECATKA
JFONIeH VUTH JKWBOTHBIX) HAXOISATCSI HA CTPOTO KOHTPOIHPYEMOU
auete. M3ydaroTcs CBSI3M MEXIY TUETOH, KITHHHYSCKHMU TIPOSIB-
JICHUSIMU ¥ OMOXUMHUYECKUMHU MTOKA3aTEIISIMU.

HccenoBanusi Ha MOJIEKYJISIPHOM YPOBHE M3Y4arOT IYTH U
MEXaHHM3MbI METa00JIM3Ma TPAHC)KUPOB. B OCHOBHOM OHU ITPOBO-
ASTCA in vitro («B IpoOHpKe») Ha KYJIbTypax TKaHeil miu ¢ dep-
MEHTaMH, BBIJICTICHHBIMU H3 KUBBIX TKAaHEH.

CraTucTU4YecKue AdHHbIE

B 1993 rony B xypHane Lancet Obuta omyOaMKOBaHa CTaThs, B
KOTOPOI Ha OCHOBAaHMU aHanu3a 10-NeTHUX TaHHBIX HAOMIOCHUS 32
mencectpamu (n=_85095) ycTaHOBIEHO, YTO CPen TeX, KTO yNOTpe-
OIS MHOTO MaprapuHa, cliydaeB MH(papKTa MHUOKapaa ObLIO MpH-
MepHO B 1,5 paza GoJblre, 4eM cpeliu TeX, KTO YHOTpeOIsI ero Mao.’

[Tocnenyromue SMHIEMHUOJIOTHYECKHE HCCIIeIOBAHUS
(n=140000) mO3BOJIMIIN YTOUHUTD 3TU PE3YJIHTATHI. YCTAHOBIICHO,
YTO 3aMEHa YTJIEBOIOB Ha TPAHCKHUPHI B 00beme 2% Kalopuii-
HOCTH palMOHa YBEIMYMBAET PHCK HIIEMHYECKONH Oo0JIe3HH
cepaua (MBC) Ha 24%; 3aMeHa CIMBOYHOIO Macia WU KUBOT-
HOTO JKMPa Ha THAPOTeHU3UPOBAHHbBIC KUPHI (C copepxkanuem 10-
40% TpaHCXKHUPOB) B 00beMe 8% KaJIOPHUITHOCTH pallMoHa yBEIH-
guBaeT puck UbC na 6-10%.%

B Poccun, Haunnas ¢ 1970-x rogoB, 0osiee OJOBUHBI CMEPTEH
00yCJIOBIICHBI OOJE3HSIMH CHCTEMBI KpoBooOparmieHus. Cpemau
HUX TOJOBHHA MPUXOIUTCS HAa WIIEMHUYECKYIO OOJe3Hb cepala

35 Willett WC, et al. Intake of trans fatty acids and risk of coronary heart disease.
Lancet 1993;341:581-5.

3 Mozaffarian D, Clarke R (2009). Quantitative effects on cardiovascular risk
factors and coronary heart disease risk of replacing partially hydrogenated vegetable
oils with other fats and oils. Eur J Clin Nutr 63(Suppl 2), S22-S33.
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(52,5% B 2011 romy, unu 29,2% oT 00IIEro YnciIa yMEpIINX) U
TpeTh Ha 3a0oneBanus cocynoB mosra. B CIIIA u EBpore moutn
50% ciry4yaeB Bcex cMepTel TaKkxKe SIBISETCS CIIeICTBUEM 3a00Ite-
BaHUI COCY/IOB.

B 2007 r cpemnee cyTouHoe MOTpeOJICHHE MaprapuHOBOM
npoxaykiuu B Poccun cocrasmusio 15 r/gen, wnmm 6-8% ot kao-
pUHOCTH paruoHa.” OT1croga MOKHO ClIeIaTh OIICHKY, YTO H3-3a
ynotpeOaeHns ruaporeHn3npoBanHbIX kupoB puck MBC y poc-
custH noBeImeH Ha 5-10%. 1o nanasivM denepanbHOM Ci1yKObI TO-
cynmapcTBeHHO# cratuctuku B Poccun B 2010 T oT Oone3Heit cu-
CTEMBI KpoBooOpamieHus: ymepiau 1152 ThIC. YenoBek, U3 HUX
oxoJio 600 Teic. — ot UBC. OTcroaa nomyyaem, 4To U3-3a TUIpOre-
HU3UPOBAHHBIX KUPOB ymupatoT 30-60 Thic. uenosek B roa. s
cpaBHEHHS: TI0 mpudyuHe youiictB B Poccun B 2010 T moru6io 19
TBHIC. YeJIOBEK, caMoyOniicTB — 34 Thic. TpaHCKUPHI YOUBAIOT HE
MEHBIIIE, YeM HACTOSAIINE yOUNIIBL.

[Toxoxue onenkn ObuTH crenansl B CILIA (1994 1.) — 30 ThIC.
cMepTel B TOI H3-3a YNOTPeOJEHUS TUIPOTeHU3NPOBAHHBIX
KUpoB* (mojsepriack kputuke®), B CLIA (2006 1.) — 72 ThIC.
nH(}apKTOB B rof (BKJI0Uas HesleTanbHbie)!, B AHrauu (2011 1) —
7 TBIC. CMEpTEN B TOA.%

BO3 pexomengopana B 2003 r, yToOBI comepKaHUE TpaHC-
KUPOB B KAJOPUWHOCTH pallMoOHa He npesbimalo 1%.

Jlanus ObLTa TIEPBOM €BPOTEWCKON CTpaHOM, MPUHSBIIEH pa-
nukanbHbie Mepbl. B 2003 T B Jlanuu 3anpeTunu Bce MPOIYKTHI,

57 OcHOBHas YacTh TMAPOTEHHU3UPOBAHHBIX KUPOB MOTPEOIsSETCA HE B BUIE Mapra-
pUHa, a B BUJIE CIICLHUATBHBIX JKUPOB — KOHIUTEPCKHX, KYIHHAPHBIX, YPUTIOPHBIX U T.IL..
8 Willet WC and Ascherio A (1994). Trans — fatty Acids: Are the Effects Only
Marginal? American Journal of Public Health 84: 722-724.

3 A Leviton. 1995. Trans fatty acid and coronary disease: the debate continues.
1. The use of population attributable risk. American Journal of Public Health 85:3,
410-413.

0 S Shapiro. 1995. Trans fatty acid and coronary disease: the debate continues. 2.
Confounding and selection bias in the data. American Journal of Public Health 85:3,
410-413.

61 Mozaffarian D et al., Trans Fatty Acids and Cardiovascular Disease. N Engl ] Med
2006; 354:1601-1613

92 Coombes R, Trans fats: chasing a global ban. BMJ 2011;343:d5567 doi: 10.1136/
bmj.d5567
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BKJIIOYAs! MPOAYKITMIO OOIIETTNTA, B KOTOPBIX COJEPKAHNE TPAHC-
KUPOB MpeBbIaeT 2% oT 00IIero Kupa.

B CIIIA, Kanage u MHOTHUX €BPOMEWCKUX CTPaHAX BBEJICHBI
3aKOHOJIATeNIbHBIE OTPAHMYEHHS COACPIKaHUS TPAHCKUPOB B ITPO-
nykrax. Ha sTukeTkax o0s13aTebHO TOHKHO OBITh yKa3aHO KOJH-
94eCTBO TPAHCIKUPOB.

K 2009 r ®unnsuaus u Hopeerusi cymenu CHU3UTH MOTpe-
6nenue Tpanckupos 10 0,5-0,8% B cyTouHON KaJOPUHHOCTH.

B Poccun cHukeHue conmepkaHusl TPaHC)KUPOB BO BCEX MPO-
AyKTax 10 2% nomkHo ObITh 3aBepiieHo k 2018 . TpeGoBanme yka-
3aHUS TPAHCIKUPOB HA ITUKETKE 3ariaHupoBaHo BBecTr B 2013 1.

OcoOblii Bpex TpaHCKUPBI MOTYT NpHHECTH JeTsM. HepBHble
KJIETKH, TOJIOBBIC JKEJIE3bI, COCY/IbI, 3arpyKEHHbBIE TPAHCIKUPAMH,
HE TOMOTYT AETSAM pa3BHBAThCS, HE CAENAIOT MX cyacTiuBee. B
MEXTYHApOIHOM MCCIEIOBAHUYN OBIIM M3yYeHBI Pe3yJIbTaThl ay-
Toricuii 1277 4enoBek B Bo3pacte 5—34 JeT, MOruOImx OT TPaBM.*
Jaxe B caMOil MOIo0M Bo3pacTHOH rpynmne 5—14 ner B 87% ciuy-
YaeB B aopTax ObUIM OOHApY KeHBI KHUPOBBIE MATHA, a B 30% ciy-
YaeB TaKue MATHA ObLTM OOHAPYKEHBI U B KOPOHAPHBIX apTEPUIX.
[Tnomaas 3TUX KUPOBBIX MATEH B COCY/AAX YBEINYHBAIACH C BO3-
pactoM, 0cOOEHHO B BO3pacTHOM rpymme 15-24 net. B npyrom uc-
CIIeZIOBaHUHM 0OHAPYKEHO, UTO YeM Yalle AeTH 3-7 JIeT ynoTpeOsor
MaprapiH BMECTO Macia, TeM HIKe UX YMCTBEHHbIE CTIOCOOHOCTH. **

B ogHOUache HEBO3MOXKHO yIaTUTh U3 000pOTa BCE MPOIYKTHI,
cozieprKalire TPAHCKUPBI, HO TTOUeMy-0bl yKe ceifuac He COKpa-
TUTB UX B TUTAHUU AeTeil? UTo MemaeT 3anpeTUTh BCE MPOIYKTHI
¢ MOAM(PUIIMPOBAHHBIMH KUPAMHU B MEHIO IETCKUX YUPEIKICHHH,
B IIIKOJIBHBIX OydeTax u OJIM3IIeKAIIMX Mara3nHax yKe ceroaHs?
A Tak’ke 3alpeTHTh BBIKJIAIBIBATh B Mara3MHax KOHJIUTEPCKHE
U3JIeNus, He 00OpEHHBIE JIJIs IETCKOTO MUTAaHus, B Ipeaesax J10-
CSITAa@MOCTH JIeTeH — Ha HUKHUX TOJIKaxX U y Kacc. nu uaTepecs
MIPOU3BOAUTENICH HAM JIOPOXKE 370POBbS HAIIUX JIeTeH?

3 Bee o XOJIECTEpPUHE: HAIlMOHAIBHBIA JTOKIan; noa pena. akagemuka PAMH JI.
A. boxepus, akagemuka PAMH P. I. OranoBa. — M.: HHICCX um. A. H. bakyneBa
PAMH, 2010. - 180 c.

% Theodore, R.F., et al., Dietary patterns and intelligence in early and middle
childhood, Intelligence (2009)
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KinuHuyeckue v JlaﬁopaToprIe HCCIeJ0BaHUA

Ilo sTHyecKkUM NpUYMHAM KJIMHUYECKHE MCIBITaHUS MOTpe-
OJIeHMsI TPAHCU30MEPOB Ha JIIOAAX Aoblie 1,5 mMecsieB He mpo-
BOJIWJIMCh. YUHUTBIBAas TO, YTO CKOPOCTb OOHOBIICHHS XHUPHBIX
KHCJIOT B MeMOpaHax KJIETOK OYeHb HU3Kash — MECSIbI M TOJIBI,
TO KPaTKOCPOYHBIE HCCIIEOBAHUSI MOT'YT HE BBISIBUTH BCE I1O-
CJIC/ICTBUSI 3aMEHBI KUPHBIX KHCIOT B MEMOpaHaX Ha M30MEPHL.
B 3TOM OTHOILIEHNH BBIAEISIIOTCS KJIETKH KPOBH, HAIIPUMED, IPU-
TPOLIMTHI C X BPEMEHEM JKM3HU 4 MecAla, a TaKkKe JI€TH, — B UX
opraHusMax UaeT akTUBHOE (POPMUPOBAHHUE KIIETOK. Y B3POCIBIX
OCHOBHBIMH HAOJIOIaeMBIMH TTApAMETPAMHU SIBISIOTCS CIBUTH B
OMOXMMHYECKHX TMOKa3aTeNsX M IMoKa3aTensx MMMyHuTeTa. Ha
JETSIX KIMHUYECKUX UCIIBITAHUN HE TPOBOAMIIOCH.

JlecsiTku KpaTkoBpeMeHHBIX (3-6 Hejenb) KIMHUYECKUX HC-
CIIEZIOBAaHUM HA JIFOAAX BBISBWIM WU3MEHEHHUS B JIMIIMIHOM CO-
CTaBe KPOBH IpH yHnoTpeOieHnu Tpanckupos. Hapymenus B nu-
MUIHOM OOMEHE CUMTAIOTCS OAHUM U3 OCHOBHBIX (DAaKTOPOB IPO-
BOLIMPYIOLIUX aT€POCKIEPO3. XOJIECTEPUH NEPEHOCUTCS KPOBBIO
B (hopMe IIapHKOB, MOMEUYEeHHBIX OenkoM. [1lapuku HU3KON TIIOT-
Hoctu (JIHII-xonecTepuH) TOCTaBISIIOT XOJIECTEPUH K TKAHIM, U
MI03TOMY YCJIOBHO MX Ha3bIBAIOT IJIOXUM XosiecTepuHoM. [llapuku
Bbicokoi mioTHOCTH (JIBII-xomectepuH) yHOCAT XOJIECTEpUH OT
TKaHEeHW K MEYEHHU, U MO3TOMY YCJIOBHO MX HA3bIBAIOT XOPOLIUM
XOJIECTEPUHOM. TpaHCHU30Mephl TOBBIIIAIOT KOHLEHTPALUIO B
KpoBu «moxoro» JIHII-xonectepuHa npuMEpHO TakKe, Kak Ha-
CBILLIEHHBIE J)KUPbI, HO B OTIMUYHUE OT MOCIECAHUX OHHM MOHMXKAIOT
KOHLIeHTpanuto «xopomero» JIBII-xonectepuna. OtTHomieHue
JIHIT/JIBII-xomecTeprH, — BaXXHBIH TOKa3aTellb PUCKA WIIEMH-
4ecKkoil OO0NIe3HU cepila, — IOBBIIIACTCS TPAHCKUPAMHU TIPH-
MEpHO BABOE OOJIBIE, YeM HACHIIEHHBIMHU KUpaMu.® Kpome
TOr0, TPAHCKUPBI MOBBILIAIOT B KPOBU YPOBEHb TPUTIIMLIEPUIOB®

5 Ascherio, A., Katan, M.B., Zock, P.L., Stampfer, M.J., Willett, W.C. 1999. Trans
fatty acids and coronary heart disease. N. Engl. J. Med. 340, 1994-1998.

% Mensink RP, Zock PL, Kester AD, Katan MB. Effects of dietary fatty acids and
carbohydrates on the ratio of serum total to HDL cholesterol and on serum lipids
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Y JUIONPOTEenHAa(a) (ATepOreHHOro JUMONPOTENHA)"; YBEITUYH-
BAaIOT KOHLIEHTPALMIO MEJIKHMX YacTHUL[ JIMIONPOTENHOB HU3KOH
MJIOTHOCTU.® Ka)0€e U3 3TUX U3MEHEHUI B JUIUJIHBIX MOKa3a-
tensax ysenuuuBaroT puck MBC. OneHka ux cyMMapHOro BKjiaza
B puck UBC naet 6osee HU3KYIO BEITMYHHY, YeM HaOII01aeMbIi B
AMUAEMHOJIOTMUECKHUX HecaeoBaHuaX pocT pucka MBC npu yno-
TpeOJICHNN TPAHCKHUPOB. DTO yKA3bIBAET, YTO BPEIHOE BO3ICH-
CTBHE TPAHCKUPOB OOYCIIOBJICHO HE TOJIBKO M3MEHEHUSIMU B JIH-
MMAJHOM COCTaBE KPOBU.®

TpaHC)KMPBI BBI3BIBAIOT BOcIajeHue B opranusme. O0 3Tom
CBHICTEIILCTBYET YBEIHWYCHHE AaKTUBHOCTH (haKTOpa HEKpo3a
OITYXOJIeH, YPOBHS MHTEpIJIeKnHa-6, C-peakTUBHOTO Oeika.””’”

TpaHCKUPBI  BBI3BIBAIOT  HAPYIIEHUS  HJOTEIHAIBHOU
GyHKIUH B cocyaax (OMOXMMHUYECKHUX PEaKIHH, PeryIupyOmnxX
COKpAILEHUE M paCIIMPEHUE COCYAOB ISl aJeKBAaTHOIO KPOBOC-
HaOkeHUs1 TKaHel). OO0 3TOM CBUIETEIHCTBYIOT OMOMapKephl” 1
MpsIMbIE U3MEPEHUS IOTOKA KPOBH B IIJIEYEBOM apTepun.’

and apolipoproteins: a meta-analysis of 60 controlled trials. Am J Clin Nutr 2003;
77:1146-55.

7 Ascherio, A., Katan, M.B., Zock, P.L., Stampfer, M.J., Willett, W.C. 1999. Trans
fatty acids and coronary heart disease. N. Engl. J. Med. 340, 1994-1998.

% Mauger, J-F., Lichtenstein, A.H., Ausman, L.M., Jalbert, S.M., Jauhiainen, M.,
Ehnholm, C., Lamarche, B. 2003. Effect of different forms of dietary hydrogenated
fats on LDL particle size. Am. J. Clin. Nutr. 78, 370-375.

% Mozaffarian D et al., Trans Fatty Acids and Cardiovascular Disease. N Engl ] Med
2006; 354:1601-1613

70 Mozaffarian D, Pischon T, Hankinson SE, et al. Dietary intake of trans fatty acids
and systemic inflammation in women. Am J Clin Nutr 2004;79:606-12.

7' Lopez-Garcia E, Schulze MB, Meigs JB, et al. Consumption of trans fatty acids
is related to plasma biomarkers of inflammation and endothelial dysfunction. J Nutr
2005;135:562-6.

2 Mozaffarian D, Rimm EB, King IB, Lawler RL, McDonald GB, Levy WC.
Trans fatty acids and systemic inf lammation in heart failure. Am J Clin Nutr
2004;80:1521-5.

73 Lopez-Garcia E, Schulze MB, Meigs JB, et al. Consumption of trans fatty acids
is related to plasma biomarkers of inflammation and endothelial dysfunction. J Nutr
2005;135:562-6.

74 de Roos NM, Bots ML, Katan MB. Replacement of dietary saturated fatty acids
by trans fatty acids lowers serum HDL cholesterol and impairs endothelial function
in healthy men and women. Arterioscler Thromb Vasc Biol 2001; 21:1233-7.
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OO0cTosATEeNBHBIN 0030p BIUsIHUSA TpaHCKHpoB Ha MBC omy-
ommkoBaH B 2006 T rpymnmoi Beaymux uccieaoBaTenei.”s O0omnmmit
0030p moarororieH Hunter B Tom ke Tomy.’

Ha ocHOBaHMHM 1ECSATKOB KIMHUYECKUX UCTIBITAHUI SKCTIEPTHI
BO3 B 2009 r npumnu K BeIBOAY, 4yTO TnoBblieHUEe pucka UBC
pH yIOTPEOIEHUN TPAHCKUPOB CBSI3aHO C:

noBeimeHneM ypoBHs JIHII-xonectepuna;

MOBBIIIEHUEM YPOBHSI JTUTIOMPOTEHUHA (a);

NoHM>keHueM ypoBHs JIBII-xomectepuna;

IIPOBOLMPOBAHNEM BOCIIAJIEHNUS;

SHAO0TEIUATBHON THCHYHKITUCH;

BJIMSTHUEM HA CBEPTHIBAEMOCTH KPOBH;

CHUKEHHEM YYBCTBUTEIBHOCTH KJIETOK K MHCYJIMHY;

BIUSIHUEM HA (QYHKIIMH, B KOTOPBIX YYaCTBYIOT

MIPOCTAHOUBL;

® 3aMEUICHHEM HE3aMEHUMBIX KUPHBIX KHCIIOT B
MeMOpaHax KJIEeTOK;

e BIMSHHEM Ha KJIOYeBble (DyHKIINHU, BHITIOTHSIEMBIC

MeMOpaHaMH.

[TockonbKy THIPOTeHU3UPOBAHHBIE )KUPBI C TPAHCH30MEPaMU
1) Oyayun MCKYCCTBEHHO CO3/JaHHBIMH, HE SIBISIOTCS HE00XO-
JIMMOM 4acThIO paIlMoHa, U 2) OKa3bIBAIOT BPEIHOE BO3CHCTBUE,
BO3 B 2009 r pexomeHn0BaNa paccMaTpyuBaTh WX KakK OMAacHBIE
BEIIECTBA, MOJJIeXkKAIINe YAAICHUIO U3 TPOAYKTOB MUTAHUS.”

75 Mozaffarian D et al., Trans Fatty Acids and Cardiovascular Disease. N Engl J] Med
2006; 354:1601-1613

76 Hunter JE, Dietary trans Fatty Acids: Review of Recent Human Studies and Food
Industry Responses. Lipids 2006; 41:967-992

77 WHO Scientific Update on trans fatty acids: summary and conclusions // R Uauy,
A Aro, R Clarke, Ghafoorunissa, M R L'Abbé, D Mozaffarian, C M Skeaff, S Stender,
M Tavella // European Journal of Clinical Nutrition (2009) 63, ¢.68-75
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Bkiw4eHue TPAHCXKUPOB B TKAHHU TeJia

C nomouIpl0 HM30TONHBIX METOK IOKa3aHO, 4YTO CTENEHb
YCBOCHHUSI M3 KHINCYHHWKA TpaHCcH3oMepoB Buma 18:1, Hambomee
OOMJIBHO TIPE/ICTABJICHHBIX B THJIPOTCHU3MPOBAHHBIX JKHpax,
TaKast %e, Kak y OOBIYHBIX JKHUPOB — OKOJIO 95 %.78

B 1983 . B3poCibIxX KposnKoB (24 ocoOu) pa3aenvii Ha TpH
I'PYIIIBI U COAEPKAIM B TEUCHUE 5 MECSLIEB HA IMETAX C PA3HBIM
cogepxkanuem Tpancuzomepa 18:1t — 0%, 8% u 15% Ttpancuso-
MEpPOB B SHEPruu panuoHa. Yepe3 5 mecdAreB B mia3Me KpOBH,
SPUTPOLIUTAX, MUTOXOHJPHUAX IEUEHU M MHUKPOCOMAaxX IEYEHHU
KOHIICHTpanus TpaHcu3omepa 18:1t Obuta TpsIMO TIPOMOPITHO-
HaJIbHA €ro MOCTYIUICHUIO ¢ TUIIEeH:”

Conep:xanue Tpancusomepa 18:1t B TKaHAX KPOJIMKOB /U1l TPEX PAIIHOHOB
(B POLEHTAX OT ODILEro KOJIHYECTBA KUPHBIX KHCJIOT).

Panuon 1 Panuon 2 Pamnuon 3

B pauuone CIIEIIBI 23,0 43,0
B mnasme kpoBu 0,2 6,9 13,0
B sputpormrax 0,2 4,8 12,0
B MuTOXOHApUSAX TTEUSHU 0,2 5,5 12,0
B Mukpocomax meyeHun 0,35 6,1 12,0

Takum o6pa3om, Tparcuzomep 18:1t BKiIrouaeTcs B KIIETOUHBIC
CTPYKTYpBl HapaBHE C JPYIMMH >KMPHBIMHM KHUCIOTaMH. B kie-
TOUYHBIX CTPYKTYpax €ro 10Js CPeIH ) KUPHBIX KUCIOT IPUMEPHO B
4 pa3a MeHblIIle, YeM B MOCTYMaroIIeM ¢ nuinei xupe. Hanpumep,
eciii B nuuieBoM xupe copepxxkurca 10% tpancuzomepos 18:1t,
MOYKHO OXKHJIaTh, UTO B JINIIHIAX KJIETOK ero Oyzaet 2,5 %.

BxitoueHne B KIIETOYHBIE CTPYKTYpbl TPAHCH30MEPOB B
TaKMX 00beMax — B IECATKH Pa3 MPEBHIIIAIONIEE UX ECTECTBEHHOE
coziepykaHue, J0JKHO ObUIO OBl HACTOPOXKUTH M MPHUBECTH K 3a-
NpeTy UX yHnoTpeOieHus B MUIIY 10 TeX Mop, TI0Ka He OyneT Bce-
CTOPOHHE BBISICHEHA UX 0€30MaCHOCTh. DTOT0 HE MPOU3OIILIO.

78 Emken EA. 1979. Utilization and effects of isomeric fatty acids in humans.
In: Emken EA, Dutton HJ, eds. Geometrical and Positional Fatty Acid Isomers.
Champaign, IL: American Oil Chemists’ Society. Pp. 99—-129.

7 Ruttenberg H et al., Influence of Trans Unsaturated Fats on Experimental
Atherosclerosis in Rabbits. J. Nutr. 113: 835-844, 1983
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HccnenoBanuss Ha KpbIcax IOKAa3alid, YTO TPaHCH30MEPHI
BKJIIOYAIOTCSI B HEPBHBIE KJIIETKH, B CETUaTKYy I1a3a.® [lepenarorcs
IJIOY MPH BBIHAIIMBAHUU U BCKapMiuBaHUU.® Hapymaior pas-
BUTHE MOJIOBBIX JKEJIE3.

[To3xe mosiBMITMCH WcchenoBaHus oaeid. B docdomumumax
mna3mel kpoBu 3330 amepukanieB B 1989-1993 rr naiiens! cie-
IYIOIIMe KOHLEHTpaluu TpaHcusoMepos: 16:1t — 0,25+0,06 %,
18:1t — 2,0+0,71 %, 18:2t — 0,27+0,09 %.%* D10 MPUOIUZUTEITBHO
COOTBETCTBYeT conepxkanuio 8-10% TpaHCKHpPOB B MOCTyIa-
FOIIIEM C MUILEN KHPE.

TpaHcu3zoMepbl 00HAPYKUBAIOTCS B )KUPOBOHW YaCTH MPAKTH-
YEeCKHU BCEX OPTaHOB U TKaHEH yenoBeka — 2—3 %, )Kupe HKEHCKOTo
MoJioka — B cpeaneM 1% B Wcnanum, 2% Bo ®@panuuu, 4% B
I'epmannu, 7% B Kanane u CILIA.#*

B 1998 r B xupe rpyAHOro MOJOKa KaHaJCKUX >KCHIINH
CpeaHee cofiep)kaHue TPaHCU30MEpOB ObUIO 7 %; y OTHAENBHBIX
KeHIIMH — 10 18 %. B 2003 r B Kanane Hauanu yka3bIBaTh COaep-
KaHUE TPAHCIKUPOB Ha ymakoBke, B 2005 T ykazaHue ctano 00s-
3atenbHBIM. K 2006 T cpennee conepkaHue TPAaHCU30MEPOB CHU-
3UII0CH 110 4,5 %.%5

B 1995 r Wolff BeiBen npubnmxeHHyo GopMyity, MO3BOJIs-
IOIIYIO TI0 COIEPKaHWIO B T'PYJHOM MOJIOKe n3omepa t16-18:1,
OLICHUTH KOJUYECTBO TPAHCKUPOB, MOCTYMHAIONIUX C MUILICH Ma-
TepH U3 YaCTUIHO TUPOTEHU3NPOBAHHBIX KUPOB!

80" Acar N et al., The retina is more susceptible than the brain and the liver to the
incorporation of trans isomers of DHA in rats consuming trans isomers of alpha-
linolenic acid. Reprod Nutr Dev. 2006 Sep-Oct;46(5):515-25

81 Grandgirard A et al., Incorporation of trans long-chain n-3 polyunsaturated fatty
acids in rat brain structures and retina. Lipids. 1994 Apr;29(4):251-8.

82" Jensen B, Rat testicular lipids and dietary isomeric fatty acids in essential fatty
acid deficiency. 1976, Lipids, 11, 3:179-188

8 Micha R et al., Food sources of individual plasma phospholipid trans fatty acid
isomers: the Cardiovascular Health Study. Am J Clin Nutr. 2010 April; 91(4):
883-893

8 Emken EA. Physicochemical properties, intake, and metabolism. Am J Clin Nutr
1995 62: 659S-669S

85 Friesen R, Innis S, Trans Fatty Acids in Human Milk in Canada Declined with the
Introduction of Trans Fat Food Labeling. J Nutr. 2006 Oct;136(10):2558-61
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x=110-142y

rzie y — mpoueHTHas nos uzomepa t16-18:1 cpeau Bcex TpaHc-
n3oMepoB 18:1, x — mporieHTHAas OISl TPAHCHU30MEPOB U3 YACTUYHO
TUAPOreHU3UPOBAaHHBIX XKUpoB.* Hanpumep, npu y = 4,9 %, no-
ayqaeM x = 40 %.

HccnenoBanusi He BBISBUJIM TPHCYTCTBUSI TPAHCH30MEPOB B
KHUpe TUKUX KUBOTHBIX (Me/Belb, 0apCyK, CypOK, CTpayc, KeH-
T'YpYy), MOPCKHX MJIEKONUTAIONNX U OECHO3BOHOYHBIX (TIOJNEHD,
HepIIa, IJaXTakK, KUThI, KpaObl, yTpH, KaJIbMapsl, FajiaTypuH, MUIUH),
a TaK)Ke MHOTOYHCIIEHHBIX BUI0B MOPCKHX U PEUHBIX PBIO.Y

Heo6x0auMOCTh KJIaccuPUKALUYA TPAHCKUPOB

[IpencraBneHne 0 TPAHCKUPAX, KAK O BPEIHOM KOMIIOHEHTE
MUIIH, CTAJO0 pacrnpocTpaHeHHbIM. OIHAKO, HE BCE TaK MPOCTO.
Jleno B TOM, 4TO XOTsI OOJIBIIE BCETO TPAHCIKUPOB COMCPIKUTCS
B YaCTUYHO THIPOTCHU3UPOBAHHBIX )KHPAX, OHU TAKKe IMPHCYT-
CTBYIOT M B HaTypaJIbHBIX NMPOAYKTaxX. bonbine Bcero ux B Mo-
JIOKE U MSICE HKBAYHBIX )KMBOTHBIX — OOBIYHO OKOJIO 4-5 %, HO OBI-
BaeT Oobie 8%, eciiy KUBOTHBIX JIepKaT Ha CIIEI[UAIBHOM pa-
uone. [losunmst BO3 B OTHOIICHHN HATYpabHBIX TPAHCKUPOB
CBOIUTCS K TOMY, YTO TIPH yIOTPEOJICHUH B TPAIUIMOHHBIX KO-
JMYECTBaX OHM OE30IMACHBL BO BCSIKOM CIlydae, JI0Ka3aTelbCTB
00paTHOTO TOKa HE CYIIECTBYET.

86 Wolff, R.L., Content and Distribution of trans- 18:1 Acids in Ruminant Milk and
Meat Fats. Their Importance in European Diets and Their Effect on Human Milk, J.
Am. Oil Chem. Soc. 72:25%272 (1995).

87 Kynakosa C.H. u zp., TpaHC-M30Mepbl JKUPHBIX KMCIOT B MUIIEBBIX MPOAYKTAX.
Macna u sxupsr Ne3-2008

88 WHO Scientific Update on trans fatty acids: summary and conclusions // R Uauy,
A Aro, R Clarke, Ghafoorunissa, M R L'Abbé, D Mozaffarian, C M Skeaff, S Stender,
M Tavella // European Journal of Clinical Nutrition (2009) 63, ¢.68-75

89 Consumption of industrial and ruminant trans fatty acids and risk of coronary
heart disease: a systematic review and meta-analysis of cohort studies. Bendsen NT,
Christensen R, Bartels EM, Astrup A. Eur J Clin Nutr. 2011 Jul;65(7):773-83.
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B 1954 r. B o1HO#1 U3 MepBBIX pabOT, MOCBAIIEHHBIX aHAIHU3Y
TPAHCKUPOB B MAPTraprHaX U MOPTEHUHTAX, ObLIIO OTMEYEHO, YTO
B 1953 r. BepBrie moTpednenue maprapuaa B CIIA mpeBbicHIO
notpebiaeHne Macia, a TIATeIFHOr0 aHaJIn3a COCTaBa TPAHCH30-
MEpPOB B KOMMEPYECKHX MPOAYKTAX JI0 CUX MOP HE MPOU3BEICHO.”
UroObI BOCTIOTHUTH ATOT MPOOENT aBTOPHI M3MEPHIN 00IIIee co-
Jep)KaHue TPAHCH30MEPOB, B IMPOJABAEMBIX B PO3HHILY IIOp-
TeHUHTrax W MaprapuHax. OHO okazanock 23-42% oT obmiero
xupa, B cpeqaeMm 30%. IHoptenunr Crisco comepxan 23 %.
HccnenoBaTenn OTMETHIIH, YTO HEHACHIIIEHHBIE KUPBI B THAPO-
TeHU3UPOBAHHBIX MaciiaX, 0COOCHHO MOJIMHEHACHIIIIEHHBIE, TPE-
CTaBJISIIOT COOO0H YpE3BBIYAIHO CIOKHYIO CMECH MTO3UIIMOHHBIX U
reOMEeTPUYECKUX M30MEpOB, MJICHTH(GUIINPOBATH KOTOPHIE MOKa
HEBO3MOYKHO; MX BIIMSTHHE HA OPTaHU3M HE M3BECTHO.

AXTHBHOE M3y4eHHE BIUSHUS OTACIBHBIX TPAHCH30MEPOB Ha-
9aJI0Ch TOJIBKO B KOHIIE 90-X ro/10B, KOTJa MOSBUIHNCH JOCTYITHBIE
METO/IbI OnpereieH s ux copepskanus. OfHAKO, Ha CErOJHSIIHIHA
JIeHb TI0 TIPEKHEMY MaJIO CBEICHUH O BIMSHUU OTACIBHBIX TPAHC-
M30MEPOB U MX COAEPKaHUU B Mpoaykrax. OObIYHO B HCCIEIOBa-
HUSX yKa3blBaeTcs 0O0Iee KOJIMYECTBO TPAHCH30MEPOB JKUPHBIX
KHCIIOT, 00 comepkanue 18:1t u 18:2t 6e3 manpHelmero ux pas-
AeneHus.. DTO 3aTPyAHSAET CPaBHUTEIbHBIH aHAIHM3 JEHCTBUS Ha
OpraHu3M OTIENBHBIX U30MEPOB M MPUBOAUT K HEOOOCHOBAHHBIM
BBIBOJIAM O BpEZE BCEX TPAHCH30MEPOB 0e3 MCKIIIoueHHs. Y olie-
WHOBOM KucHOTHl 18:1 cymecTByeT 23 reoMeTpuyecKux M TO3H-
[IMOHHBIX M30Mepa. Y JTUHOJIEBON KUCIOTH 18:2 KomM4ecTBO M30-
MEPOB CBBIIIE COTHH, y TUHOJCHOBOM 18:3 — cBbite Thicsun. Korma
paccMaTpUBAIOT AEHCTBHE Ha OPraHU3M TPAHCH30MEPOB B IIEJIOM,
HESIBHO I10J1arafoT YTo UX JeicTBue cxoxe. OfHaKo, H3ydeHHe BIIU-
STHU Ha OPraHu3M HEKOTOPBIX U30MepoB 18:2, 0 uem peyb MmoujeT
Janblle, MOoKa3asuo, YTO 3TO JOMYIIEHUE 1aJIEeKO OT UCTHHBL

% Mabrouk A.F. and J. B. Brown. The trans fatty acids of margarines and shortenings
J. Am. Oil Chem. Soc. 1954, 33, 3:98-102,
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TpaHcU30MepHBIH COCTAaB NPOAYKTOB

WNHTepecHO cpaBHUTH COCTAaB M30MEPOB B T'MIPOIE€HU3UPO-
BAaHHBIX JKMPAX U HATyPAJIBbHBIX POTYKTaX.

B wacTu4HO THAPOreHU3NPOBAHHBIX KUPAX OOBIYHO Mpeobuia-
JAI0T TpaHCU30Mephl onenHoBoW KucioTsl 18:1 — 20-40% ot 06-
mero xupa. Cogepxkanue Tpancuzomepos 18:2 mpumepno B 3-10
pa3 Menbie, 4yeMm TpancuzomepoB 18:1. Cojaepxkanue TpaHCHU30-
MepoB 18:3 mpumepno B 100-1000 pa3 meHble, 4eM TPAaHCH30MEPOB
18:1. D10 00BSICHSETCS TEM, YTO YeM OOIIBIIIE ABOMHBIX CBSI3EH B
KUPHOU KHUCIIOTE, TeM ObICTpee OHAa HACBIIIAETCS BOAOPOIOM IIPH
runporennsanuu. Coaepkanue TpaHcH3oMmepoB 16:1 oObHO He
npesbimaet 0,5%. [IpakTHueckn OTCYTCTBYIOT JaHHBIE 00 H30-
Mepax KUpHBIX KucaoT C20 u Goee TMHHBIX.

B xupe Moiioka U Msica JKBaYHBIX JKUBOTHBIX U3 BCEX TpaHC-
M30MEpOB IpeodiiaaeT BakieHoBas kuciaora 11t-18:1 — oguH u3
TPaHCU30MEPOB OJIEMHOBOW KUCIOTHL. Ee comep:kaHue BapbUpyeT
ot 0,5% 1o 4% u BeI1LIE, B cpeHeM okoiio 2 %. Ha BTopoM mecTte
uyetT pyMmeHoBas kucnota c9,t11-18:2 — onuH M3 TpaHCH30MEPOB
JIMHONIEBOM KHUCOThl. Ee conepkanue taxxke Bapbupyer ot 0,2 %
1o 2%, B cpeaHem okoo 1 %.

CooTHoIIEHNE TO3UIIMOHHBIX U30MEPOB TPAHCU30MEPA OJIEU-
HOBOH KHCJIOTHI B )KHPE MOJIOKA M MaprapuHe rnokasano Ha Puc. 16.
Ecnu B ’xupe Mosioka TOMMHHUPYET OJIMH TPAHCU30MEDP — BaKLe-
HOBas KMCIJIOTA, TO B MaprapuHe OOMIIBHO MPeICTaBICHbI 9 TpaHC-
M30MEpOB, MPUYEM UX KOJIMYECTBO OOJIBIIE, YeM B )KMPE MOJIOKA.
TakuMm 00pa3oM, CIIEKTp TPAHCU30MEPOB OJICMHOBOW KHUCIIOTHI CY-
LIECTBEHHO OTINYAETCS] B MAPTapHUHE U B MOJIOYHOM KU PE.

B jxupe XKEHCKOro TpyaHOTO MOJOKa, TaKKe Mpeodiaaaer
BaKIIEHOBAsI KUCIJIOTA, €CIIH JKEHIWHA YIOTPEOIsieT He CIIMIIKOM
MHOro Maprapusa (Puc. 17).

Uucno TpaHCU30MEPOB JIMHOJEBOM KHUCIOTHI 18:2 cBbIle
coTHM. VX ceKTp B MOJIOKE M MaprapuHe Mo-BUIUMOY pa3jihya-
eTcs emie OOJbINe, YeM JUISI OJICMHOBOM. YaCTHYHBIN CHEKTP MO-
JIOYHOTO XHWpa Toka3aH B Tabmwuie 6. B mMosnoke cpenu TpaHcH-
30MEpOB C ABYMsI JBOMHBIMH CBSI3SIMU Ipeo0i1azaeT pyMeHOBas
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% copepxaHue

% copepxaHue

4.5

3.5

CoctaB TpaHcusomepa C18:1 B % ot obLero xupa moroka

e e I e |

4 5 6-8 9 10 1" 12 13-14 15 16
MofIoOXeHMe ABONHOI CBA3N OT Hadara MoreKy bl

CoctaB TpaHcuzomepa C18:1 B % ot o6l ero xupa maprapvHa

4 5 6-8 9 10 1" 12 13-14 15 16
rofoXeHne ABONHOI CBA3N OT Hajara MomeKy bl

Puc. 16 INosunuonunsie n3omepbl Tpancu3omepa C18:1 B :xupe Mo10Ka 1 Map-
rapuna B % ot o6mero ;xupa. [Ipoananusuposano 100 06pasuos moJokal, 3
00pa3na 4YacTHYHO THAPOTeHH3HPOBAHHOr0 MaprapunaZ, JKeaTolii — Makcn-
MaJIbHOE 3HaYeHHUe, 3eJIeHbIi — cpeHee, CHHUI — MUHUMAaJIBHOE.

1
2

Fox P.F. (ed.), Advanced Dairy Chemistry. Volume 2 Lipids. — Cork: 2006. — 801 c.
Ratnayake W. M. N., et al., Trans Fatty Acid Content of Canadian Margarines
Prior to Mandatory trans Fat Labelling. ] Am Oil Chem Soc (2007) 84:817-825
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Puc. 17 XpomaTorpamma usomepa 18:1t u3 sxupa rpyJHOro MoJioKa, Kopo-
Bbero M0JIOKa U Maprapusa. 'pyiHoe M0J10K0 3arpsi3HEHO TPAHCH30MepaMH
MaprapuHa, KoTopblii ynorpeo.s.ia ;kenmuna. (Wolff R.L. et al., Trans-18:1
Acid Content and Profile in Human Milk Lipids. Critical Survey of Data in
Connection with Analytical Methods. JAOCS, Vol. 75, 6 (1998))

KHCIIOTa, KOTOPOU Jajee MOCBIIIEH OTAEAbHBIN pa3aei. Jiis map-
rapyHa JJaHHbIX, K COKQJIEHUIO, HE y/1aJI0Ch HAlTH.

Uucno u30MepoB JTUHOJIEHOBOW KUCIOTHI 18:3 CBBIIIE THICSYH.
Onu noutH He uccienoBanbl. OCHOBHOE MX MOTpeOIEHHE TPUXO-
IUTCS Ha paUHUPOBAHHBIE JIE30/I0PUPOBAaHHBIEC MACIIa, a TAK)KE Ha
nepeTepuuIIpPOBaHHBIC KU PBL.

Cpennee conmepkanue cyMMbl TpaHcuzomepoB 18:1t + 18:2t +
18:2t B padMHUPOBAHHBIX MacliaX MPUOIU3ZUTENBHO CIIENyIoIIee:
noaconneunoe 0,35%, coesoe 0,8%, pamncoBoe 1,1%. Pazuuia
oOycnoBjieHa [OJed IOJMHEHACHIIEHHBIX JKUPHBIX KHCIIOT.
Uem Oombllie TBOWHBIX CBS3EH, TeM Ooiblne oOpasyercs H30-
MepoB, — KOA(DGUIIMEHT W30MEpH3aIluy YBEIUYHBACTCS C PO-
CTOM 4HCJa IBOWHBIX CBs3el. Hampumep, B oqHOM U3 00pasioB
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JIE30/I0PHPOBAHHOTO COEBOT0 Macia Obut0 HaiaeHo: 18:1t— 0,02 %,
18:2t — 0,20 %, 18:3t— 0,56 % ot obuiero xxupa.®’ J{pyrue mpumepst
npuBeneHsl B Tabmurie 5.

Ta6muna 5 Cogep:kaHue TPAHCH30MEPOB JIMHOIEBON U JIHHOJIEHOBOI KHCJIOT B
papunupoBaHHOM Maciie, B % OT ofuiero xkupa.’>*

Crpana, rog, Tpacxupsl, 18:2t H3zomepu- 18:3t  U3omepu-
BHJI MacJia, BCEro 3anus 18:2t 3anust 18:3t
(4uc10 06pa3uoB)

Opannus, 1991, 0,3-2,9 0,1-1,0 0,2-2,0% 0,2-1,9 2-27%
Coesoe (n=3)

Opannys, 1991, 1,7-3,5 02-0,5 12-22% 14-3,0 16-30%
ParicoBoe (n=4)

Mexcuxka, 2000, 0,929 04-1,5 0,7-3,5% 1,0-2,0 11-22%

CoeBoe (n=18)

B momoke u3 tpancuzomepoB 18:3t mpeoOiamaeT pymerne-
HoBas kuciota c9,t11,c15-18:3. Ee conepxkanue B )xupe Bappupyet
ot 0,02-0,04% no 0,5%, B 3aBUCUMOCTH OT HaJIMYHSI B KOpMeE
O-THHOJICHOBOU KHCIOTHI ¢9,c12,¢15-18:3, u3 koTopoii oHa 0Opa-
3yetcs. KoHmeHTparus TpancuzomepoB 18:3t B pamHUPOBaHHBIX
JI€30/IOPUPOBAHHBIX MacjaxX 3HAYUTEIBHO IPEBBIIIAET TAKOBYIO
B JKHPE MOJIOKA, YTO BBI3BIBAET COMHEHHE B MX O€30MaCHOCTH.
Ocob6eHHO, eciii y4ecTb, YTO B JIE30/IOPHPOBAHHBIX MaciaxX H30-
MepHu30BaHO OKosIo 20 % JIMHOJIEHOBOW KHUCIOTHI, U CIIEKTP H30-
MEPOB OTINYAETCS OT CIEKTPA N30MEPOB MOJIOKA.

TakuMm 00pa3oM, TpaHCH30MEPHIH COCTaB HATYPATBHBIX MTPO-
JYKTOB U MIPOMBIIIJIEHHBIX MaceJl CUIBHO OTINYAETCS.

°l Bruggena P.C. et al., Precision of low trans fatty acid level determination in
refined oils. Results of a collaborative capillary gas-liquid chromatography study.
Journal of the American Oil Chemists’ Society, Volume 75, Number 4, April 1998,
pp. 483-488(6)

92 Wolff R.L., Trans.Polyunsaturated Fatty Acids in French Edible Rapeseed and
Soybean Oils. JAOCS, Vol. 69, no. 2 (February 1992)

9 Medina-Juarez L.A., et al., Trans Fatty Acid Composition and Tocopherol Content
in Vegetable Oils Produced in Mexico. JAOCS, Vol. 77, no. 7 (2000)
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ﬂeﬁCTBPIe HA OpraHvu3M OTAE/JIbHbIX TPAHCHU30MEPOB

Yucno u30MEpOB KUPHBIX KUCIIOT CIHMIIKOM BEITHKO, YTOOBI
MOXHO OBIJIO HKCIEPUMEHTATbHO H3YyYHUTh (PU3HOIOTHYECKOe
JIENCTBHE BCEX MX IO OTACIBHOCTH. MIMerommecst JaHHEIE O JIeH-
CTBUHU OTAEJBHBIX M30MEPOB IOKAa MAJOYUCIECHHBI M HE IMO3BO-
JISIFOT COCTABUTH OOLIYIO KapTUHY.

HccnenoBanusi He BBISIBUIM HETATUBHOIO JEHCTBUS CMECH
Tpancu3zomepoB 16:1t. Tpancuzomep 9t-16:1 oxaspiBaeT Oia-
TOIPUATHOE JEMCTBHE HAa JIMIUJHBIA COCTAaB KPOBH, CHUXKAET
WHCYJNHOPE3UCTEHTHOCTD.

B omHoli n3 paboT, 00Hapy’KEHO, YTO BHICOKHE KOHIICHTPAIIUH
Tpancu3omepoB 18:1t B pochonumnuaax mia3Mbel KpOBH JIFOJEH ac-
COIMUPOBAJINCH HE C MOBBIIIEHHBIM, @ HA000POT, MTOHMKEHHBIM
PUCKOM CMEPTEIBHOTO CEPACYHOro Mpuctymna.” B atoi ke pa-
00Te MOBBINMICHHBIC KOHIEHTpAIMU 18:2t TIOBBIIIAIN 3TOT PHCK.
ABTOpBI IPHUIIIN K BEIBOAY O HEOOXOIMMOCTH Pa3/IEIbHOTO U3Y-
YEeHUS] U30MEPOB.

Cpenu no3uIMOHHBIX 1HC-u30MepoB 18:1c (Ha3pIBaEMbIX U30-
OJIEMHOBBIMH KHMCJIOTAMH) U3y4aloCh AEUCTBHUE NETPOCETNHOBEHN
kucinoThl (6¢-18:1), oOMIBHO comepiKamieiics B ceMeHaxX 30H-
THYHBIX pacTeHui. PaduHMpOBaHHOE OTOEIIEHOE IE30I0PHPO-
BAaHOE MacJIo ceMsiH kopuaHapa (72 % neTpocenHOBON KUCIIOTHI),
B konmuecTse 80 % OT BCEro MUILEBOro KUPa, IPUBENIO Y KPBIC K
YBEJIMYEHHIO NEYEHU U CHM)KEHUIO CUHTE3a apaxuJIOHOBOW KHC-
JIOTHI. Jlons MeTpOCEeNIMHOBOM KHUCIOTHI B JIMMUJAaX CepAla J0-
crurna 10% (B xouTposnbHoi Tpymnme — 0%). YpoBeHs xojecte-
PUHOBBIX (DpaKIUN U TPUTIULEPUIOB B KPOBH HE OTIMYAJICS OT
MoKa3aTenel KOHTPOJBHOW Ipynnbl.’’ s dronel Takoe morpe-

% Mozaffarian D, Rimm EB, King IB, Lawler RL, McDonald GB, Levy WC. Trans
fatty acids and systemic inflammation in heart failure. Am J Clin Nutr 2004;80:1521-5.
95 Mozaffarian D et al., Trans-palmitoleic acid, metabolic risk factors, and new-onset
diabetes in U.S. adults: a cohort study. Ann Intern Med. 2010 Dec 21;153(12):790-9
% Lemaitre RN, King IB, Raghunathan TE, et al. Cell membrane trans-fatty acids
and the risk of primary cardiac arrest. Circulation 2002;105:697-701.

97 Weber N, Richter KD, Schulte E, Mukherjee KD. Petroselinic acid from dietary
triacylglycerols reduces the concentration of arachidonic acid in tissue lipids of rats.
J Nutr. 1995 Jun;125(6):1563-8.
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OJICHUE TIETPOCEITUHOBOM KUCIOTHI COOTBETCTBYET MpuMepHO 300
I ceMsH KopuaHjapa B aeHb. CeMeHa KopuaHpa 0e3BpeHbl IPpH
OOBIYHOM X yTOTpeOIeHUH (K TOMY K€ Macjio B HUX He J1€30/10-
pUpOBaHO M HE OTOEJNEeHO, Kak ObLIO B pamuoHe Kpbic). OmHako
WHTEPECHO, YTO HETUMTMYHBIN [T TKaHel nzomep 6¢-18:1 3ansin B
aunuax cepaua gonto 10% npu ero none B xupe panuona 58 %.

MHorouucienabie TpaHcuzomepsl 18:3t Mano uccienoBaHbl.
OOHapy KeHBI KaK MOJOKHUTEITBHBIC’ M TaK U OTPUIATECIIBHBIC UX
BIUSHUA'. HekoTopsle M3 HUX HPOSBISIOT MPOTHBOBOCHANIH-
TEJIbHBIE, IMMYHOMOYISATOPHBIE U TIPOTHBOPAKOBHIE CBOMCTBA. !
B skcnepumeHnTax Ha Kpbicax OOHapy>k€HO, YTO OHHU BKJIIOYa-
I0TCS B COCTaB HEPBHBIX KJIETOK B BHJIE TPAHCU30MEPOB JJOKO3a-
TeKCAaCHOBOM KUCIIOTHI 22:6 n-3, 0COOEHHO B CETYATKY Tia3a.'’>103
a-OneocreapuHoBas kuciota c9,t11,t13-18:3, cogeprkaiasics B ce-
MEHaX TOPbKOM THIKBBI, MPEAOTBpPALIAET PA3BUTHE HHAYLUPO-
BaHHOT'O a30KCMMETAHOM paka TOJCTOW KHIIKH;'** MPUYEM, JFO-
6onbITHO, uTO 11032 0,2% OT BCEro >kupa B palMoHE OKa3alach
s dextuBHee 10361 20 %. Ecnu nepecuntaTs 3TH 10361 HA PAIIMOH
yenoBeka, nonyuutcs 0,15 r u 15 T a-31meocTeapuHOBOM KUCIOTHI
B CYTKH.

% Koba K et al. Potential health benefits of conjugated trienoic acids. Lipid Technol.
2007; 19:200-203.

% Miranda J et al., cis-9,trans-11,cis-15 and cis-9,trans-13,cis-15 CLNA Mixture
Activates PPARa in HEK293 and Reduces Triacylglycerols in 3T3-L1 cells. Lipids,
2011: 46 11:1005-1012

100 Plourde M et al. Adverse effects of conjugated alpha-linolenic acids (CLnA)
on lipoprotein profile on experimental atherosclerosis in hamsters. Anim.1 2007:
905-910.

101 Hennessy A et al., The health promoting properties of the conjugated isomers of
a-linolenic acid. Lipids, 46, 105-119 (2011)

102 Acar N et al., The retina is more susceptible than the brain and the liver to the
incorporation of trans isomers of DHA in rats consuming trans isomers of alpha-
linolenic acid. Reprod Nutr Dev. 2006 Sep-Oct;46(5):515-25

103 Grandgirard A et al., Incorporation of trans long-chain n-3 polyunsaturated fatty
acids in rat brain structures and retina. Lipids. 1994 Apr;29(4):251-8.

104 Kohno H etal (2004), Dietary seed oil rich in conjugated linolenic acid from bitter
melon inhibits azoxymethane-induced rat colon carcinogenesis through elevation of
colonic PPAR vy expression and alteration of lipid composition. J. Cancer, volume
110, 896-901.
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Jle3omopupoBaHHOE Maciio, 60raroe TpPUEeHOBBIMU KHCIOTaMH,
HaIlpUMEP COEBOE HIIM PAIICOBOE, MOXKET cozepkaTh nopsaka 1 %
TPUCHOBBIX TPAHCHU30MEpOB. Takum 00pa3oM, B CTOJIOBOH JIOKKE
ux comepxkutcs nopsiaka 0,15 r. To ecTs, naxke ogHa CTOIOBAs
JIOXKKA JI€30J0PUPOBAHHOI0 Macila COAEPKUT KOJIMUECTBO TPAHC-
M30MEpOB, KOTOPBIM HENb3sl MpeHeOperath Mo MPEeAioroM ero
ManocTu. JIelCTBUE pa3iIWyYHBIX TPAHCH30MEPOB Pa3HOHAIPAB-
JIEHO, [T03TOMY pe3yJIbTUPYIOIEe ACHCTBUE UX CMECH B J€3070-
PUPOBAHHOM Maciie TPYIHO MPeICKa3aTh, Jaxke eCTu Obl ObLIO 13-
BECTHO JICHCTBUE OTAEIBHBIX H30MEPOB.

[llectuHenenbHOE UccnenoBaHKe Ha 89 10OpPOBOINBIIAX, TTPU-
HUMaBIIUX B cpenHeM 1,4 r B eHb TpaHcuzomepos 18:3t u3 aeso-
JOPUPOBAHHOI'O PAIICOBOrO Maciia, IPUBEJIO K YBEIUYEHHUIO OTHO-
menns JIHIT/JIBII-xonecTepuH, XOTs B I€JI0M U3MEHEHU ST JIUTIH/I-
HOr'o cocraBa ObIH ci1adbIMu.'” Kaxk yKa3blBajoCh Bhile, 1,5 me-
csiIia — MaJIbIA CPOK JIJIsl HAKOIUIEHUSI M3MEHEHUI B MeMOpaHax.

bronornyeckass akTUBHOCTb OTHEJIBHBIX TPAHCHU30MEPOB
kuciotr C20 u Goee NIMHHBIX HEM3BeCTHA. /lneTta ¢ TuaporeHu-
3UPOBaHHBIM PBIOBMM JKHPOM, cojiepkaniasi Tpancuzomepsr 20:1t,
20:2t, 22:1t m 22:2t B cymme oxoito 13 % ot oOriero sxupa, 6osblie
yBennuuBaet otHomenue JIHII/JIBII-xonecTepuH, yem aueTa ¢
TUAPOre€HU3UPOBAHHBIM COEBBIM MAaciIOM IPU OJMHAKOBOM CYyM-
MapHOM COJIEpKaHUM TpPaHCH30MepoB. K coxaneHuto, B yKa-
3aHHOW paboTe IWETHl OTAMYAINCH W IO KOJUYECTBY HACHI-
MIEHHBIX KUCIIOT, IO3TOMY 3TH PE3YJIbTaThl TPEOYIOT IPOBEPKH.

VYeunus no CHUKEHHUIO TPAHCU30MEPOB B TPOAYKTAaX B IIEPBYIO
o4yepeb 3aTParuBalOT TPAHCU30MEPHI OJIEMHOBOM KHCIIOTHI, KO-
TOpBIE CETOAHS MPeolIasaloT B THAPOr€HU3UPOBAHHBIX KHUPAX.
TpaHcH30MEpPBI JTMHOJEBOM W JIMHOJIEHOBOW KHCJIOT B THAPO-
KHUpax copepKarcsa B MEHBIINX KOJIMYECTBAX, YEM OJIEMHOBOM, HO

195 Vermunt, S.H.F., Beaufrere, B., Riemersma, R.A., Sebedio, J.-L., Chardigny, J.-
M., Mensink, R.P., and the TransLinE investigators (2001) Dietary trans a-Linolenic
Acid from Deodorized Rapeseed Oil and Plasma Lipids and Lipoproteins in Healthy
Men: The TransLinE Study, Br. J. Nutr. 85, 387-392.

106 Almendingen K, et al., Effects of partially hydrogenated fish oil, partially
hydrogenated soybean oil, and butter on serum lipoproteins and Lp[a] in men. J Lipid
Res. 1995 Jun;36(6):1370-84.
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3TO HE O3HAYAET, UTO MX MOTpeOJIeHHe JaeT MEHBIINH BKIAJ B
pa3BHUTHE aTepoCKiIepo3a U APYrux 3a00JeBaHUN. YIIOMSHYTHIE
BBIIIC WCCIICAOBAHUSI CKOpPEE CBHJIIETEILCTBYIOT 00 0OpaTHOM.
[loaTOMy CHM>KEHUE CPETHErO COAEPIKAHUS TPAHCU30MEPOB OJIe-
WHOBOM KHUCIJIOTHBI, K ipumepy, ¢ 20% 10 2%, MOKET He CHU3UTh
puck UBC, obycnoBrneHHbIi TpaHcxkupamu, B 10 pas, eciu ogHO-
BpEeMEHHO He OynmeT cHrkeHo B 10 pa3 comepikaHHe TPaHCHU30-
MEpOB JINHOJIEBOW M JIMHOJICHOBOW KHUCJIOT. IHBIMHU cliOBaMH, 110
HBIHEITHUM OIleHKaM, puck MBC, 00ycoBIIieHHBIH TpaHCIKUPaMHU,
cam3uTes B 10 pa3 mpu CHUKEHUH TOTPEOIeHUsT HBIHEITHUX MTPO-
MBIIIJIEHHBIX TPaHCKUPOB B 10 pa3. OqHako, 3aMeHa HBIHEITHUX
IIPOMBIIIUIEHHBIX )KUPOB HA HOBBIE, ¢ MOHMKEHHBIM B 10 pa3 co-
JiepKaHUEM TPAaHCHU30MEPOB OJIEMHOBOM KUCIIOTBI, MOKET HE IIPU-
BECTH K 0’)KMJIAEMOMY PE3YJIbTaTY.

PyMeHOBasa Kucja0Ta

B 1978 1. Mukasns [lapuza ucciiezoBan MyTareHHbIE CBOW-
CTBa YKapeHOro Ha Tpuiie MsCHOTO Qapia, 9ToObl HAUTH Oojee
3IIOPOBBIE CITIOCOOBI €r0 MPUTOTOBIICHUSA. HeoxkntaHHO OH 0OHa-
PYXKWJI, 9TO HapsAy C U3BECTHBIMH MyTareHHBIMH BEIECTBAMH,
TaKUMH Kak OeH3(a)iMpeH, B HEM €CTh M aHTUMYyTarcHHBIC.
B 1979 1. 0H BBISICHUII, YTO B CBIPOM raMOyprepe MyTareHHOM ak-
THBHOCTH He HaOIromaeTcs, B raMoyprepe, sxapeHoMm 4-20 MUHYT
npu 143 °C, ona muaumaneHa, a ipu 191 °C u 210 °C — 3Ha4u-
TETBHO BO3pacTaeT. B pecTopaHHBIX raMOyprepax oHa Oblia OT
HHU3KOW 0 yMEpPEHO BhICOKOW. [Ipm 3TOM OH CHOBa OTMETHI Ha-
JMYHe HEU3BECTHOTO aHTUMYTareHHOT0 BEIIECTBA B CBIPOM H JKa-
penom msice.'”” B 1985 . BMecTe ¢ konseramu n3 BuckoHcuHCKOTo
YHUBEPCUTETA OH MOATOTOBUI IKCTPAKT U3 )KAPEHOTO Msca, CO-
Jep KAl 3TH BEHIECTBA, W TPHUJIOKHUI €ro K KOXKE MBbIIIEH
NepBOM M3 JBYX I'pyHI. 3aTeéM MbIaM O0EUX TPyl Ha KOXY
HaHeCclM KaHIEporeHHoe BemiecTBO. Yepes 4 mecsia B mepBoi

107 Pariza MW, Ashoor SH, Chu FS, Lund DB. Effects of temperature and time on
mutagen formation in pan-fried hamburger. Cancer Lett1979;7:63-9
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Puc. 19 /IBa u3 28 n3zomeposB conpsizkeHHoM JuHoJIeBoii kucaotbl (CLA):
¢9,t11-C18:2 (cBepxy) u t10,c12-C18:2 (cHu3y).
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rpynmne 4ucio 3a0oneBmux Melmei 0b6ut0 Ha 20 % MeHblle, yem
BO BTOPOMi, MpUYEM YHUCIIO OITyXO0JIeH y HUX ObLIO BABOE MEHBIIIE,
yeMm BO BTOpoi# rpymme.' B 1987 rony yaanock Cy3uTh KpyT MO-
JI03PEBAEMBIX BEIIECTB /10 YeThipeX.'” OHM OKa3aIich TPAHCU30-
MEpaMU CONPSKEHHOW JIMHOJIEBOW KHUCITOTHI.

ConpsiskeHHast (M1 KOHBIOTMPOBAHHAS) JIMHOJIEBAs KUCIOTA
(CLA)" otnuyaeTcss OT OOBIYHOW JIMHOJIEBOW KHCJIOTHI, TEM,
YTO JIBE€ €€ JIBOMHBIE CBSA3M PACIIOJNOXKEHBI HA PACCTOSHUU JIBYX
aTOMOB yTJIepo/ia, a He TpeX, KaK 00BIYHO. DTHM CBOMCTBOM 00J1a-
JAt0T 28 MO3ULUOHHBIX U TEOMETPUYECKHX N30MEPOB JIMHOJIEBOI
kucinoThl. Hanbosee nHTEpecHbIM oKkasascs uzomep c9,t11-18:2 —
pPYMEHOBas KHCIIOTA.

B uccnenosanuu 1999 rona 120 MOJ0ABIX MOOMBITHBIX KPHIC
pas3ienuiii Ha 4eThipe paBHbIe rpynmsl.! [lepBoii rpynme (kKoH-
TPOJIbHOM) 00AaBUJIM B palMOH OOBIYHOE CIMBOYHOE Maclio,
BTOPOH — CITMBOYHOE Maclio, boraroe pyMeHOBOH KHCIIOTOH, Tpe-
ThEW W YeTBEPTO OOBIYHOE CITMBOYHOE MACJIO C I00aBKaMu KOM-
Mepueckux mnpernapatoB CLA, comepkammux cMech H30MEpOB.
UYepes Mecs1l BceM KpbIcaM BBETU KAHIEPOT€H, IIPOBOLIUPY 0L
pak rpyau, U mepeBenu Ha OObIYHyI0 nuety. Yepes 4 mecsia B
KOHTPOJIBHOM rpynmne y 93 % BbIsBIEH pak, BO BTOPOU Ipynme —y
50%, B Tperbeii u yeTBepTOor — 53 % 1 57 %. Conepxanue pyme-
HOBOHM KHCJIOTHI B paruone Ovuto y 1, 2, 3, 4-if rpynm — 0,25 %,
2,2%, 1,9%, 0,6 % xanopuiHOCTH.

[IpoTuBOpakoBOe MAEMCTBHE PYMEHOBOM KHCIOTHI YIAWUBH-
TEJIBHO U TeM, YTO €€ M30Mep — JIMHOJIeBas KUCIOTa, HAa00O0poT,
OKa3bIBAET CTUMYJIMPYIOLIEE JeHCTBHE HA PAKOBBIE KJIETKHU.

108 pariza MW, Hargraves WA. A beef-derived mutagenesis modulator inhibits
initiation of mouse epidermal tumors by 7,12-dimethylbenz[a]anthracene.
Carcinogenesis 1985;6:59

199 Ha YL, Grimm NK, Pariza MW. Anticarcinogens from fried ground beef: heat-
altered derivatives of linoleic acid. Carcinogenesis. 1987 Dec;8(12):1881-7.

"0 CLA - conjugated linoleic acid.

1 1p C, et al. (1999) “Conjugated linoleic acid-enriched butter fat alters mammary
gland morphogenesis and reduces cancer risk in rats.” Journal of Nutrition 129,
2135-2142.
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PyMeHoBast KMCII0Ta IPENSATCTBYET paKy Ha BCEX CTAAUAX: 3a-
POXKIEHUH, POCTE, METACTA3aX M ISl pPa3HBIX BUAOB: paKy I'PyIH,
KOXH, JIETKUX, )KEIYyAKa, IPOCTATHI U KUIIEUHHUKA. 213114115116

B onbiTax Ha KUBOTHBIX JOOAaBJICHWE PYMEHOBOW KHC-
JOTHI B KOPM CHHXaeT oOpa3oBaHHe OlsIIeK B aopTe,'’ moja-
BJIET pa3BUTHE ATEPOCKJIEPO3a U yMEHBINAET CYIIECTBYIOLINE
ONAIIKY,"® CHMIKAET BOCHAJICHHE,'" 3HAUUTEILHO CHIIKAET Ypo-
BeHb JIHII-xonectepuna. '

B 1990x romax mnosiBuiuch BAJlbI, comepxamue CLA.
BonBIIMHCTBO ATUX MpenapaTroB COAECPKHUT CMECh H30MEPOB.
[Tpenapat Knapunon (Clarinol), nanpumep, conepxut 40 % py-
MeHoBOH kucnothl, 40% wuzomepa t10,c12-18:2 u 20% npyrux

112 Cesano A, Visonneau S, Scimeca JA, Kritchevsky D, Santoli D. 1998. Opposite
effects of linoleic acid and conjugated linoleic acid on human prostatic cancer in
SCID mice. Anticancer Res 18:833—838.

13 Ha YL, Storkson J, Pariza MW. 1990. Inhibition of benzo(a)pyrene-induced
mouse forestomach neoplasia by conjugated dienoic derivatives of linoleic acid.
Cancer Res 50:1097-1101.

114 Schenberg S, Krokan HE. 1995. The inhibitory effect of conjugated dienoic
derivates (CLA) of linoleic acid on the growth of human tumor cell lines is in part
due to increased lipid peroxidation. Anticancer Res 15:1241-1246.

5 Tijew C, Schut HAJ, Chin SF, Pariza MW, Dashwood RH. 1995. Protection
of conjugated linoleic acids against 2-amino-3-methylimidazo[4,5-f]quinoline-
induced colon carcinogenesis in the F344 rat: A study of inhibitory mechanisms.
Carcinogenesis 16:3037-3043.

16 Shultz TD, Chew BP, Seaman WR, Luedecke LO. 1992. Inhibitory effect of
conjugated dienoic derivates of linoleic acid and p-carotene on the in vitro growth of
human cancer cells. Cancer Lett 63:125-133.

17 Kritchevsky, D. 2003. Conjugated linoleic acid in experimental atherosclerosis.
In: Advances in Conjugated Linoleic Acid Research, Vol. 2 (J-L. Sebedio, W.W.
Christie, R.O. Adlof, eds.), pp. 292-301, American Oil Chemists’ Society Press,
Champaign, IL.

8 Toomey, S., Roche, H., Fitzgerald, D., Belton, O. 2003. Regression of pre-
established atherosclerosis in the apoE-/-mouse by conjugated linoleic acid. Biochem.
Soc. Trans. 31, 1075-1079.

19 yu, Y., Correll, P.H., Vanden Heuvel, J.P. 2002. Conjugated linoleic acid decreases
the production of pro-inflammatory products in macrophages: evidence for a PPARg-
dependent mechanism. Biochim. Biophys. Acta. 1581, 89-99.

120 LeDoux M, et al., Rumenic acid significantly reduces plasma levels of LDL and
small dense LDL cholesterol in hamsters fed a cholesterol- and lipid-enriched semi-
purified diet. Lipids. 2007 Mar;42(2):135-41. Epub 2007 Feb 14
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n3omepoB CLA. FDA™ npucBouno B 2008 r Kiapunony crartyc
Oe3omacHol numeBoit 1o6aBku (GRAS) k orpaHnueHHOMY Py
MPOAYKTOB TIPH YCJIIOBHH COOJIONIEHUS ee No3upoBKH. Ha caiite
FDA moxHO 6e3 Tpy/ia HallTH JOKYMEHTAIIMIO TI0 YTBEPKICHUIO
Knapunona. M3 Hee MOxHO y3HaTh, 4TO0 KilapuHOp mosiydaroT U3
JUHOJIEBOM KUCIOTHI cad(diaopa myTeM MIeTOYHOM KaTaauTHue-
CKOM M30Mepu3anuu B pactBopuredne. [Ipun o6ocHoBaHMM Oe3omac-
Hoctu Kiapunona rosoputcs, uto nsomepsl CLA prCcyTCTBYIOT
B OOBIYHOW MHIIE, TAKOW KakK ... UCIOJIB30BAHHBIE (PPUTIOPHBIC
Macla, TUAPOreHU3UPOBAaHHBIC KUPBI, papUHUPOBAHHBIE Maca.
B 2001 r B CIIA 65110 pomano okosio 200 Tonn Knapunona.
[IpousBoauTENs peKOMEHIYET exKeIHeBHbIN npueM 1-3 T CLA.

UccnenoBanus Ha Mblliax nokasaiu, 4To uzomep t10,c12-18:2,
B OTJIMYUE OT PYMEHOBOM KHUCIIOTHI, BBI3BIBAET KUPOBOE IEpe-
POXKJEHHE NTEYEHH U 3HAYUTENIBHO MOBBIIIAET YPOBEHb NHCYJINHA
B KpOBH, 0€3 U3MEHEHUs yPOBHS TJIIOKO3bL'? AHAJIOTMYHOE HC-
CJIEZIOBAaHUE BBISBUIIO YBEIMYEHHE MAcChl II€YEHHU Y MBIIIEH OT
2 10 4 pa3 3a cueT Kupa, yMCHbIIIEHUE 3a0PIOIIUHHON KUPOBOI
TKaHM M TIIyOOKHME W3MEHEHHs B COAEp)KaHWUU JOKO3arekcae-
HOBOWM KUCJIOTHI B CEp/Ilie U cene3eHke npu npueme t10,c12-18:2.123
JloGaBiieHne Kypam-HecymkaM B kopm cmecn CLA mpuBeno k
TPEXKpPaTHOMY CHUKEHUIO BBUTYILIIEMOCTH U TPEXKPATHOMY I10-
BBIIIEHNIO CMEPTHOCTH CPEIN BBUTYTUBIINXCS LIBIIIIAT. >

B 2007 r xomMms9kaM J00aBHIIM B KOPM PyMEHOBYIO KHCIIOTY.
VYposens HII-xonecrepuna cauznics Ha 50 %, mpuyem CHU3HUIIACh

121 FDA — Vipasienne Mo KOHTPOIIO 33 KA4eCTBOM MHIIEBBIX MPOLYKTOB U JieKap-
cTBeHHbIX Ipenaparos CIHIA.

122 Clement L, at al. Trans-10, cis-12 conjugated linoleic acid induces
hyperinsulinemais and fatty liver in the mouse, J Lipid Research 2002; 43:1400-1409.
123 Kelley, D.S., Bartolini, G.L., Newman, J.W., Vemuri, M., Mackey, B.E. 2006.
Fatty acid composition of liver, adipose tissue, spleen, and heart of mice fed
diets containing t10, c12-, and ¢9, t11-conjugated linoleic acid. // Prostaglandins
Leukotrienes and Essential Fatty Acids. 74:331-338.

124 Cherian G, Ai W, Goeger MP. Maternal dietary conjugated linoleic acid alters
hepatic triacylglycerol and tissue fatty acids in hatched chicks. Lipids. 2005
Feb;40(2):131-6
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TaKxke ero mioTHas noadpakmus. Mzomep t10,c12 u ero cmech ¢
PYMEHOBOW KHCIOTOW 3aMETHOTO JIEUCTBUS HE OKa3aJIH.'?s

B 2002 r Oputo mpoBemeHo wuccinemoBanue CLA Ha 60
MY’ KUHHAX-I00pOBONBLAX C a0JOMHHAIBHBIM OXHPEHHEM. '
WX pa3menunu Ha TPU TPYIIBI M HA3HAYUIIM IPHUEM C MUIIEH 10
3,4 r/cyTku crenyromux BemecTs: 1-if rpynme — t10,c12-18:2; 2-it
rpymne —cmech n3omepoB CLA, B KOTOPOii MPUMEPHO OIMHAKOBOE
conepxanwue t10,c12 u c9,t11; 3-ii rpymnme — miane6o. Yepes 3 me-
csilia B IEPBOM TPyIINE HHCYITMHOPE3UCTEHTHOCTH IO OTHOIICHUIO
K Tpynrne miane6o Beipocna Ha 19 %, rmukemust Ha 4 %, cHU3MICS
Ha 4 % JIBII-xonectepuH. Bo BTOpoO#i rpynne CTaTUCTUYECKH 3Ha-
YUMBIM OBLIO TONBKO CHIDKeHUE Ha 2% JIBII-xonecrepuna.

B 2004 r cpaBauBaiiocs aeiictue nzomepos c9,t11 u t10,c12 Ha
OMOXMMHYECKHE TTOKa3aTeln y JIoAeh."”” bputo oO0HapyKeHO, 4TO
gyepe3 6 MecsLeB (B HapacTaloel Kak/Iple 1Ba MeCsI1a JO3UPOBKE
0,6; 1,2; 2,4 r/nenn) nzomep c9,t11 camxaer JIHII-xomectepun Ha
10%, ue Bnusist Ha JIBII-xonecrepun, a t10,c12 camxaer JIBII-
xosectepuH Ha 6 %, He Biussa Ha JIHII-xonectepun.

Jlo6aBnenne n3omepa t10,c12-18:2 B KOpM pe3Ko CHUIKAET CO-
JiepKaHue KUpa B MOJIOKe KopoB.'” Jlo6aBku tl10,c12 pekomeH-
naytotcs npousBonutensiMu CLA Kak CpeacTBO ISl CHUKECHUS
Beca, OJHAKO Yy JIIOJeH ¢ O)KMPEHHUEM OHHM 3HAYUTEIBHO YBEIH-
YUBAIOT OKCHJATUBHBIM CTPECC W YpPOBEHb BOCHAJIUTEIBHBIX
OoromapkepoB.'?

125 LeDoux M, et al., Rumenic acid significantly reduces plasma levels of LDL and
small dense LDL cholesterol in hamsters fed a cholesterol- and lipid-enriched semi-
purified diet. Lipids. 2007 Mar;42(2):135-41. Epub 2007 Feb 14

126 Riserus, U., P. Amner, et al. (2002). Treatment with dietary translOcisl2
conjugated linoleic acid causes isomer-specific insulin resistance in obese men with
the metabolic syndrome. Diabetes Care 25(9): 1516-21.

127 Tricon S, Opposing effects of cis-9,trans-11 and trans-10,cis- 12 conjugated linoleic
acid on blood lipids in healthy humans. Am J Clin Nutr. 2004 Sep;80(3):614-20.

128 Fox P.F. (ed.), Advanced Dairy Chemistry. Volume 2 Lipids. — Cork: 2006. — 801 c.
129 UIf Risérus, MMed; Samar Basu, PhD; Stefan Jovinge, MD, PhD; Gunilla
Nordin Fredrikson, PhD; Johan Arnlév, MD; Bengt Vessby, MD, PhD (September
2002). “Supplementation With Conjugated Linoleic Acid Causes Isomer-Dependent
Oxidative Stress and Elevated C-Reactive Protein”. American Heart Association
Journals 106 (15): 1925-9.
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Kazanochk Obl, BEIBOIBI OHO3HAYHBL: m3omep t10,c12-18:2 00-
JaZaeT HEeKeIaTeJIbHbBIMU CBOMCTBAaMHU, KOTOPBIE YMEHBIIAKOTCS
MPUCYTCTBHEM PYMEHOBOW KHUCIOTHI. be3onmacHOCTh ero npume-
HEHUsI COMHHTENbHA. TeM He MeHee, UCKYCCTBEHHBIM CMECSIM
nzomepoB CLA nmpofomkarT IPUIHCHIBATh NOJIOKHUTEIbHBIE Ka-
gyecTBa'*’, 10 MpaBy MPUHAJIEKALIUE TOJIBKO OTHOMY €€ U30MEpPY
c9,t11 — pyMeHOBO# KHUCIIOTE, €CTECTBEHHBIM 00pa3oM cojepiKa-
LIeicsl B MOJIOKE U MSICE JKBAUHbIX JKUBOTHBIX.

XO0Ts, BO3MOKHO, U CMECh M30MEPOB OKAXKETCS TOJIE3HOM,
ecnu coOmronatoTes ux nponopunu. Hampumep, Ha 3ape Hayku
O MUTAHUU BECh MUIIEBON )KUP paccCMaTPUBAIN UCKIIOUNUTEIBHO
KaK UCTOYHHK dHepruu. [Tozxe cranu quddepeHunpoBarTh sKUPhI
Ha HACBIILEHHbIE, MOHOHEHACBIILIEHHbIE U MOJIMHEHACHIICHHBIE,
U BBISICHUJIM, YTO XOTS MX KaJOPUHHOCTH OJWMHAKOBA ISl Op-
raHu3Ma, OHM HE PaBHOLECHHBI, U HEOOXOAMMBI OIpeJeIeHHbIe
ux mpornopuuu panuone. Cropsl 00 ONTHUMAJBHBIX MPOMOP-
OUAX HE MPEKPAIIAIOTCS MO CEN JIEHB,'>' HO BCE COTJIACHBI B TOM,
YTO CHUJIBHOE HAPYIIEHHE 3TUX IPONOPLUUNA, IPUYEM KaK B CTO-
POHY yBEJINYEHUS, TaK U YMEHBIIEHHUS, IPUBOAUT K PacCCTPOM-
ctBaM. Ckopee Bcero, ¢ U30MepaMu CUTyalus aHaJIOTHYHA — BCE
OHM MOTYT IPHCYTCTBOBATh B 3I0POBOM palMOHE, HO B Ompe-
neneHHbIx nponoprusx. Konnuectso CLA B MONOKe MOKa3aHO
Hwke (Tabnuma 6). B wactHOCTH, conepkanue nzomepa t10,c12 B
Mosioke nmpumepHo B 100 pa3 MeHblIIle, 4eM PyMEHOBOM KUCIIOTHI.

BaknienoBasi kuciiora Oblia OTKpeITa B 1927 T B )KMBOTHOM
xxupe (uepe3 20 et nociie Hauasia TPOU3BOICTBA THAPOKUPOB).' >
PymeHoOBy10 KHCIOTY OOHapy KmJi B MOJIoke B 1977 1.3, HO ee
OMONIOTHYECKHE CBOICTBA CTalM HM3BECTHHI moxke. CBom Ha-
3BaHUs OHM MOJYYMJIM OT JIATMHCKUX CJIOB vacca (KOpoBa) U
ruma (pyoer).

130 pariza M. Perspective on the safety and effectiveness of conjugated linoleic acid.
Am J Clin Nutr 2004;79(suppl): 11325 6S

131 Ravnskov U et al., No scientific support for linking dietary saturated fat to CHD.
Br J Nutr. 2012 Feb;107(3):455-7

132 Bertram, S. H., Biochem. Z., 197, 433 (1928)

133 Parodi, P.W. 1977. Conjugated octadecadienoic acids of milk fat. J. Dairy Sci.,
60, 1150-1153.



BIMSAHUE TUAPUPOBAHHBIX KMPOB HA OPTAHU3M 83

Taonuua 6 Conep:ranue H30MepoB
conpsizkeHHOI JInHO/1eBoii kucaoTsl (CLA) B MoJioke.

H3zomep % ot Bcex uzomepos CLA

134

t7,c9 1.2-8.9
t7,19 <0.1-2.4
t8, c10 <0.1-1.5
t8,t10 0.2-0.4
9, t11 (pymeHoBas Kuciora) 72.6-91.2
19, t11 0.8-2.9
t10, c12 <0.1-1.5
t10, t12 0.3-1.3
cll, t13 0.2-4.7
tll, cl3 0.1-8.0
tl1, t13 0.34.2
cl2,t14 <0.01-0.8
t12,t14 0.3-2.8
C,C N30MephI 0.1-4.8

MexaHu3M HMX CHHTE3a CEerofHs B OOIIMX dYepTax SCeH.
Heckonpko BHAOB OakTepuii, HaceNnsrOmMUX pyOer (MepBbI U
CaMBbIil OOJBIIION OTIEN YETHIPEXKAMEPHOTO JKEITyIKa KBAUHBIX
KUBOTHBIX), TOCJIEZOBATEIBHO OCYIIECTBISIOT OMOTHAPOTEHU-
3aIMI0 JIMHOJIEBOM JKUPHON KHUCIOTHI 18:2 10 HACHIIIEHHOW CTe-
apuHoBo# 18:0. JIunonesas kucnora c9,c12-18:2 cnauana nzome-
pusyetrcs B pyMeHoByto c9,t11-18:2, 3arem ruapupyeTcst 10 Bak-
rieHoBoi t11-18:1, koTopas 3aTeM ruApupyeTcs 10 CTeapUHOBOM
18:0."¢ YacTh pyMEHOBOM M BAKIIEHOBOW KHCIOT MEPEXOAST B
TKaHH 1 MOJIOKO. M3 3THX JBYX KUCIIOT ITpeodiagaeT BaKIeHOBas,
MOCKOJIBKY IpOLIECC €€ T'MAPUPOBAHUS CaMblii MEIJICHHBII BO
BceM Iporecce. YacTh BaKIIEHOBOM KMCIIOTHI B TKAHSIX )KUBOTHOTO
KOHBEPTUPYETCS 00paTHO B PyMEHOBYIO, @ 4YaCTh CTEAPUHOBOM —
B OJICMHOBYI0. o-JImHONMEeHOBass kucnorta c9,c12,c15-18:3 mpeold-

134 Fox PF. (ed.), Advanced Dairy Chemistry. Volume 2 Lipids. — Cork: 2006. — 801 c.
135 351ech u ;anee 10/ BaKIIEHOBOI KHMCIOTOH TIOJpa3yMeBaeTcsi TpaHC-BaKIEHOBas
KHCJIOTA.

136 Griinari JM, Bauman DE. Biosynthesis of conjugated linoleic acid and its
incorporation into meat and milk in ruminants. In: Yurawecz MP, Mossoba MM,
Kramer JKG, Pariza MW, Nelson GJ, eds. Advances in conjugated linoleic acid
research. Champaign, IL: AOCS Press; 1999:180-99
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pasyeTcs OakTepusiMu CHadaia B pymesieHoByro c9,tll,c15-18:3,
3aTeM B BaKIICHOBYIO.

B omimune OT MCKYCCTBEHHOH T'HAPOTeHH3AIUN OakTepuu
UCTIONB3YIOT (DePMEHTHI, YTO JeTaeT BOZMOXKHON OMOTHAPOTreHH-
3aIlMI0 MIPH TEMIIepaType Tena.

B xopoBbeM Mosoke BcTpeuaroTcsi Bce 13 TpaHCH30MEpOB
Buna 18:1t, c mpeobmaganmem BakIieHOBoM KUCIOTHI (30-60%), co-
Jiep>KaHre KOTOPOH YyBCTBUTENBHO K BUAY KOPMa — JIETOM €€ B
1,5-2,0 pa3a Gosbiie, yem 3uMoid. IcTOUHUK 1 pu3roIormaeckas
POJIb TPAHCH30MEPOB B MOJIOKE M3YUCHBI MaJIO, 32 UCKIIOYEHUEM
BaKIEHOBOW M pyMEHOBOW KHCIIOT.

[IpakTukyercst 1oOaBIeHHE B KOPM XKUPOB (0KOJIO 2 % 3HEprun
panvona, wHOr/Ia OOJIBINIE), — OTXOMOB MscorepepaboTKu (B TOM
YHCiIe TOBSJMHBI), MACJIOIKCTPAKIMOHHBIX M MAacIOKHPOBBIX
MPOM3BOJCTB, OTPaOOTAaHHBIX Macel WHIYCTPUH oOmenura.s’
CkapMiIMBaHHE KOPOBAaM OTXOJIOB C MSICOOOEH, OKa3ajoCh OAHUM
U3 MyTeH PacHpOCTPaHEHHs] KOPOBHEro OEMIEHCTBA — IMEPEPOK-
JIeHUS] MO3TOBOW TKaHM B TyO4aToe BemiecTBo. Cpemau KOpOB, M-
TAIOIIUXCS €CTECTBEHHBIMHU KOPMaMH, PUCK 3TOH 00JIE3HN ropasio
Menbie. [IpuunHoii 00Je3HN OKa3aluch HEKOTOPBIE OCIKH, Y KO-
TOPBIX HAapyIlIeHa TpexMepHast KoHpUrypamus. OHU pacroIoKeHbI
Ha MeMOpaHe KJIETOK ¥ B HOPMaJILHOM COCTOSIHUY TIOJICPKHBAIOT
[ETIOCTHOCTh MUEIMHOBOW 000JIOYKH HEPBOB, 3 B U3MEHEHHOM BbI-
3bIBAIOT LIEMTHOE M3MEHEHHE B TAKHX XK€ COCeAHMX Oenkax. OHH
HOJTYYWIIM Ha3BaHUE «IIPHOHBI» OT aHTIL. proteinaceous infectious
particles — O6eTKOBBIEC 3apa3HbIC YACTHIIHI.

YCTaHOBIEHO, UTO COIEp)KaHUE PYMEHOBOW KHUCIOTHI B MOJIOKE
KOpOB, MacyIIuxcs Ha macTOMInax, B 3-5 pa3 BbIIIE, YEM y KOPOB,
nuTaromuxcs Ha Gpepmax 3epHoM. OcoOOEHHO MHOTO €€ 0Ka3ayioch B
MOJIOKe asibluickuX kKopoB. JIlyrosoit kiesep (20 % B panuoHe) yse-
mrnuuBaet Ha 50 % copepKaHue pyMEHOBOM KHCIIOTHI y MAaCyIIUXCS
KopoB. KirtoueBsIM (hakTopoM, BO3MOXKHO, SIBIISIETCS COAEPKAHUE T10-
JIMHEHACHIIIEHHBIX )KUPOB B KOPME U COCTOSIHUE PyOII0BOI MUKPO-
¢oper. Mosoasie ChIpbl cozepkaT OoblIe PyMEHOBOH KHCIIOTHI,
4eM cTapble. Y pa3HbIX MJIEKONHUTAIOMUX COJACPIKaHUE PyMEHOBOM

137Fox PF (ed.), Advanced Dairy Chemistry. Volume 2 Lipids. — Cork: 2006. — 801 c.
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KHCJIOTBI B )KMPE MOJIOKA Pa3JIMYHO: KOOBUIMHOE < CBUHOE < JKEH-
ckoe < Ko3pe < KOpOBbE < OBeuUbe."** PymMeHOBasg KHCIOTa COAEp-
KHUTCSA B XKHUPE IPYIMX JKUBOTHBIX, HAIPUMED, B KyPUHOM XKHpE
ob110 0OHapy:xeHo 0,1 %, B sxupe unaeniku — 0,25 %.

B rpyanom ™omoke mpuOmmsutensHo 200 TroutaHICKUX
xeHH B 2002-2003 rr. B cpennem conepxainocsd 0,61 % rmanau-
HOBOI, 0,25 % pymenoBoit u 0,48 % BakIieHOBOH KUCIIOT OT 00IIIEro
CONlEp KaHUA KHUpPaA.'* Y KEeHIIHH, MPEINOYUTAIOINX OpraHnye-
CKHE MSCO M MOJIOKO, COJEpKaHHe AJIAaNJANHOBON KHCIOTHI OBIIO
menb1e: 0,51%, a pymeHoBoit u BakiieHoBoi Boiie: 0,34% u 0,59%.

B 2006 r ¢ moMombH0 M30TOMHBIX METOK OBIIO ITOKa3aHo,
4TO PyMEHOBasi KUCIOTa MOXET 00pa30BBIBATHCS M3 BAKLICHOBOM
B OpraHuM3Me KOPMSIIMX KEHIIWH."’ PaHbIlle 3TO KOCBEHHO Ha-
OrOIaIoCch My MYXKYHH, HO MPSMBIX J0OKAa3aTeIbCTB HE OBLIO.
[IpeoOpa3oBanue oCymiecTBIsIETCS (EPMEHTOM, OTIICTUISIONIIM
JBa atroma Bojiopoza B 9-m nonoxxenuu (A9-necarypasoit). OTot
(bepMeHT MoJaBIsIeTCs CTEPKYJIOBON KHCIOTOU, COEpIKaIIehCs B
XJIOTIKOBOM MaciIe.

B xxypnane «Bompockl nutanusi» 3a 2000-2011 rr. He omy0mu-
KOBAaHO HU OJTHOW CTAaThH, MOCBAIIIEHHON pPyMEHOBOW KHCIIOTE.

Jpyrue uzomepbl

Ecnu npuHATH BO BHUMaHUE HAJIMYUE JKUPHBIX KUCIIOT C pas3-
BETBJICHHOW OOKOBOHM IIENBIO, KOTOPBIX B JKUPE MOJIOKA OKOJIO
2,5%'", 1 BceX M30MEPOB KUPHBIX KUCIIOT, TO 00IIEe YHUCIIO0 BO3-

138 Chilliard Y, et al. (2000). Ruminant milk fat plasticity: nutritional control of
saturated, polyunsaturated, trans and conjugated fatty acids. Annales de Zootechnie
49, 181-205

139 Lukas Rist6 et al., Influence of organic diet on the amount of conjugated linoleic
acids in breast milk of lactating women in the Netherlands 2006. British Journal of
Nutrition (2007), 97, 735-743

140 Mosley EE, et al. (2006). Cis-9,trans-11 conjugated linoleic acid is synthesized
from vaccenic acid in lactating women. J Nutr 136, 2297—2301.

14 Tverson, J.L., Sheppard, A.J. 1986. Determination of fatty acids in butterfat using
temperature programmed gas chromatography of the butyl esters. Food Chem., 21,
223-234.
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MOJKHBIX KUPHBIX KUCIIOT, IOCTYTAIOIMIMX C MULIEH, MOXKET HOTy-
YUTHCS CBBIIIE MHJIJINOHA. YPOBEHB COAEPIKAHNU S, HH>KE KOTOPOT O
UMU MOXKHO ITpeHeOpeydb, TPYIHO MPEIBUACTb.

Hampumep, Butamun A, oOHapysxeHHBIH B 1913 T B s)xupe Mo-
JIOKa, MPOSIBJISIET aKTUBHOCTH B JO3UPOBKE 1 Mr B cyTKu. Ero co-
nepxanue B MosiouHoM xupe — 0,0008 %, to ects B 1000 pa3
MEHBIIIE, YEM PYMEHOBOM KACIOTHI. TeM HE MEHEE MOJIOUHBIH KU
CIIY’KUT BayKHBIM UICTOYHMKOM BUTaMHHA A.

"

H3C CHj CHs CHs
N XXX

OH

CHs
Puc. 20 All-trans perunon (Buramun A, C, H, O)

B BbICOKMX 103aX BUTaMMH A TOKCHYEH. DTO HAaBOAMT Ha
MBICIIb, YTO HEKOTOPBIE «BPEAHBIE» TPAHCU30MEPBI KUPHBIX
KHCJIOT B MaJIbIX /103aX — TaKMX, B KOTOPBIX OHM BCTPEYAOTCS
B HATypPJbHBIX MPOAYKTaX, — MOTYT OKa3aTbCs IMOJE3HBIMU U
Jake HeoOXOMUMBIMH. Be/ib BBI3BIBAIOT K€ aNMeTUT KapToIlKa 1
MYUYHBIE U3/IEJINS, JKAPEHHbIE Ha HATYPaJIbHOM Macie, XOTb MpH
3TOM M 00pa3yroTCsS Majble KOJIMYECTBA TPAHCH30MEPOB.

PeTuHab B coeAMHEHUH C TPAaHCMEMOPAHHBIM OEJIKOM KJIETOK
CEeTYATKU TIJIa3a CIYXXUT CBETOYYBCTBUTEIBHBIM 3JEMEHTOM.
KBaHT cBeTa, momaznas Ha LMC-pETHHAb, U30MEPHU3YET €ro B
TPaHC-pEeTHHAJIb, YTO BBI3bIBAET U3MEHEHUE TPEXMEPHOU CTPYK-
Typbl O€JIKa U 3aIycKaeT IeNb U3MEHEHHH, KOTOpasi IPUBOIUT K
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Puc. 22 Tuc-13 6eta-kapoTHH

BO3/ICHCTBHIO Ha ONM3JIeKAIINE HEPBHBIE KJIETKH U Nepeaade UMH
curHaia B Mo3r. TpancmMeMOpaHHbIe O€JIKH CETYATKH B TIOCIIETHEE
BpeMsI CHOBA MPHUBJICKJIM BHUMAHHE — TeTIEPb KaK MOAEIb JJIS U3-
Y4eHUs BIUSHUS )KUPHBIX KUCIOT Ha paboTy OEIKOB.
bera-kapoTuH, KOTOPBIN B OpraHU3ME PACIICILISETCS HA MO-
JIEKYJIbl BATAMUHA A, CHHTE3UPYETCS B IPUPOJIE OOBIYHO C TPAHC-
KOHQHUTYpaIusIMH BceX CBsi3er (all-TpaHc-koHpuryparus). [Ipu
XpaHEHUH U TEPMUYECKOH 00pabOTKe MOABIISIOTCS LIUC-U30MEPHI
Oera-kapoTuHa. X Guonmormyeckass akTHBHOCTh MaJIOM3yUYeHHA.
CBexre MOPKOBH M TIOMHIIOPBI COZIEpIKaT OeTa-KapoTHH B all-
TpaHc-koHpurypamuu. OMHAKO U3 ChIPBIX OBOIIEH OeTa-KapoTHH
IJI0XO ycBawBaeTcs. [|J1s1 MOBBIMICHUS YCBOCHMS UX JIydIle TY-
IIUTh C MAaclioM Ha MaJioM OTrHE, WJIM NapuTh M IOJaBaTh C
MacJioM, Hexelu BapuTh. KoHcepBHpOBaHHBIE OBOIIM COIEPIKAT
10 50 % pa3nuuHBIX IHUC-U30MEPOB OeTa-KapoTuHA. JII0OOBITHO,
YTO B OTJIMYME OT OBOILIEH, cBexas 3eneHb coaepxkut 20-30%

142 Feller SE, Gawrisch K. Properties of docosahexaenoic-acid-containing lipids and
their influence on the function of rhodopsin. Curr Opin Struct Biol 2005; 15:416-22.
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MOHOIIMC-U30MEPOB.'® Buammo, najpHeiIee u3ydeHue OHoio-
TMYECKON aKTHUBHOCTH KapOTHHOUIOB TpeOyeT pa3/iebHOro pac-
CMOTPEHHUS UX HU30MEPOB.

ONuAEeMUOJIOTMYECKUE HUCCIEeIOBAaHUS OOHAPYXWIH, YTO Y
KYPHJIBLIIMKOB M30BITOUHBIN IpHEM IpernapaToB OeTa-KapoTHHA
YBEJIMUYMBAET PUCK paKa JIerkux. [[pyunHbI 5TOro Moka He SCHBI. 44

Jpyroil BaXHBIH KOMIIOHEHT >XHPOB — KHUPOPACTBOPUMBII
ButamuH E, maentudunuposan B 1936 t (mpumepHo uepe3 30
JeT TOocJe Havaja MPOM3BOACTBA TUAPOXKHPOB). CHHTETHUECKUA
a-ToKo(epoI, MpoJaBaeMblil B aNTeKax Kak BUTaMHH E, copepkut
cmech 8 m3omepoB o-Tokopepoma — RRR-, RRS-, RSR-, RSS-,
SRR-, SSR-, SSS-, SRS-. 3 Hux B nmpupoe BCTpeUaeTcsi TOIHKO
RRR-o-Tokodepon. YeTwslpe mocCneqHUX HE MONMAAAOT W3 Tie-
YeHH B KPOBb, IOTOMY YTO OE€JIOK MeYeHH, OTBETCTBEHHBIN 3a Iie-
peHoc a-ToKodeposa, He MOKET ¢ HUMHU pabotaTh. HarypanbHbIi
0-TOKO(epOIT TI0 TPAIUIIUU 0003HAYAIOT KaK d-0~-TOKO(PEpO, CHH-
TETUYECKUH (CMech M30MEpOB) — Kak d/-o-Tokodepor, XOTs 3Th
0003HaueHHs TPHU3HAHBI OMUOOYHBIME.' [lInpokomacmiTaOHbIE
MCCIIEIOBAHMSI BIUSHHS CHHTETHYECKOTO 0-ToKo(epoa Ha cMepT-
HOCTBb OT Pa3JIMYHBIX OOJe3HEH BBISBHIM, YTO NpPU IpUEME 3a-
METHO BBIIIIE PEKOMEHIyEeMOT0 YPOBHSI OH HE YJIy4IIaeT, a HOPOH U
yXyamaet ucxon 0osnesneil. OOHapyKeHO TakXke, YTO OH YBEJIUUH-
BAeT BEPOSATHOCTH paKa MPOCTATHI, TIOTOMY YTO CHHU)KAET YPOBEHb
y-Tokodepoia B KpoBu.'“s Beero cymectByeT 8 hopm BuTamuHa E:
a-, B-, y-, 0-ToKO(epoNBl U 0-, B-, Y-, O-TOKOTPUECHOIBI (OTKPBITHI
B 1964 r). TOKOTPUEHOIBI OTIAMYAIOTCS OT TOKO(EPOIOB HATHIHEM
TpexX JBOMHBIX CBsI3el B MX XBocTe. Kaxkaplii U3 HUX UMeEeT JBa
n3omMepa (ToKopepoisl — 1Mo 8), U3 KOTOPBIX MPUPOJIE BCTPEUACTCS

143 Chandler LA, Schwartz SJ 1987. HPLC Separation of Cis-Trans Carotene
Isomers in Fresh and Processed Fruits and Vegetables. J Food Sci 52:669-672

144 Goralczyk R. Beta-carotene and lung cancer in smokers: review of hypotheses
and status of research. Nutr Cancer. 2009 Nov;61(6):767-74.

145 Dietary Reference Intakes for Vitamin C, Vitamin E, Selenium, and Carotenoids.
Panel on Dietary Antioxidants and Related Compounds, Subcommittees on Upper
Reference Levels of Nutrients and Interpretation and Uses of DRIs, Standing
Committee on the Scientific Evaluation of Dietary Reference Intakes. — Food and
Nutrition Board (USA), 2000. — 529 pp

146 J_ of the National Cancer Institute, 20 December 2000, vol. 92, iss. 24, pp. 2018-2023
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TOJBKO OfWH. Benymmue uccnenoBarenu Butamuna E 3akmrouniy,
YTO «IIOCIIE TPEX YETBEPTEH CTOIETHS, TPOIIEIINX C OTKPBITHS BU-
tamuHa E, MBI TONIBKO celiyac HaUMHAEM NMOHUMATh ero (QyHKIMN,
«HUCCIeIOBaHM, HE TIPHHUMAIOIINE BO BHUMaHUE Pa3HUILY B HU30-
Mepax U (opMax BUTaMHHA E HE MMEIOT J0Ka3aTeNbHOH CHIIBIY,
«PEKOMEHJAllMU MO TMPHUMEHEHHI0 BUTaMMHA E MOXHO IaBaTh
TOJIBKO TI0CJIE TIPOBEICHUS MPSIMBIX HCCIeOBaHUN 103a-2(dexT, ¢
YETKHUM OIPENECTIEHUEM UCIIOIB3YEMBIX U30MEPOBY. '+

OueBUIHO, CKA3aHHOE MOXKHO PACHPOCTPAHUTH U HA KUPHBIE
KHCJIOTHI. YIUBUTENBHO, KaK Ha IPOTSKEHUH JIECATUIICTHI MOXKET
COBEPIIATHCS OJ[HA M Ta K€ OINOKa — mogMeHa nouatuid. CHavana
KTO-TO HAa3bIBACT OJHUM TEPMHMHOM TpYIIy BEIIECTB, a MMOTOM
ApyTHE UCCIeOBATENH, HE BU/ISI MEXKY HUIMU PAa3HULBI, U3Y4aiOT
JEeHCTBHE MX CMECH WJIH OTIEIBHOTO MPEICTABUTEINS U OIINO0YHO
0000MIaf0T BBEIBOJIBI HA BCEX YJICHOB I'PYIIITHI.

MOXHO HE COMHEBATBCS, YTO (PU3MOIOTHYECKas aKTHBHOCTD
OyneT oOHapy»XeHa W y JIPYTHX COCTABIISIIOIINX HATYpPaJbHBIX
KHUPOB, IO Mepe uX uiaeHTUukanuu. OcoOblii HHTEpEC Mpe-
CTaBJISIIOT U30MEPHI )KUPHBIX KHCIIOT, BCTPEYAIOIINECS BO MHOTHX
JIEKapCTBEHHBIX U MUIIEBBIX PACTCHHSX, B TOM YHUCIIE B CHEIIHSIX.

[To mMepe HaKOMIEHHUS JAHHBIX O POJNU PA3TUYHBIX >KUPHBIX
KHCIIOT, KOTOPBIE paHblIe CYMTAINCh FK30TMUYECKHMMHU U HE y4H-
TBHIBAJIUCh B TUTAHUH B CHIIY UX MAaJIOTO COJEPKaHHs, CTAHOBUTCS
OYEBH/IHO, UTO MPUPOJIAa yCTPOCHA TOPA3/I0 CIOKHEE M TOHBIIIE, YeEM
MBI TIpencTaBisieM cebe. Moauduupys MUy TaKUMH TPYOBIMHU
CpeICTBaMHU, KaK XUMHUYECKHE TEXHOJIOTHH, Mbl IPOU3BOIUM 00-
MIMPHBIE pa3pyIIeHHs] TOHKUX KOMIOHEHTOB M MPOU3BOAMM MHO-
’KECTBO HE)KENaTeIbHBIX BEUIeCTB, OOJIBIIMHCTBO U3 KOTOPHIX Ha
COBPEMEHHOM YPOBHE TEXHOJIOTHH /1a)Ke HEBO3MO)KHO OTPECTUTb.

Mauso KoMy IpUIET B TOJIOBY JIUTH B JABUTATENlb aBTOMOOUIIS
HETIOAXO/IAIIee MOTOPHOE MAacjo, HO YIMOTPEOIATh XUMHUYECKH
MoAM(UIMPOBAHHBIE Macja B MHILY CYUTAETCS HOPMAJIBHBIM.
Koneuno, opranusm ropaso COBEpIICHHEE aBTOMOOHIIS U JIaxke
C TAKMMH MacJIaMH MOXET MEePeXHUTh €ro, HO BO UMS KaKOW 1eNn
TaK o0pamarbCsi ¢ HUM?

147 Brigelius-Flohe, R., Traber, M. G. Vitamin E: function and metabolism. FASEB J.
13, 1145-1155 (1999)



YTOo AO0/IKHBI IMCATh HA YViIaKOBKeE€ IIPOAYKTOB
NUTAHUA

CocTaB MPOAYKTOB JOJDKEH OBITh YKa3aH Ha UX yHaKOBKe.'*
[TpousBoauTENN 3TO HEMPUATHOE JJIsI HUX TpeOoBaHHME 3aKOHA
BBITIOJIHAIOT MEJTKUM IIPU(TOM, TaK YTO MHOTHE TIOKyTaTeIH He
MOT'YT €ro NMpOYUTaTh. TeM He MeHee, H3yUeHHe COCTaBa M03BO-
JSIT UHOT/IA TIOHSTh, KAKUE KU PbI UCTIOJIb30BAIUC.

Ha3zBanust mMacen M >KMPOB JIOJDKHBI YKa3bIBaThCS B COCTaBe
npoaykToB cornacHo denepansHoMy 3akoHy P®D ot 24 wuions
2008 . N 90-®3 «TexHuueckuii periaMeHT Ha MAaclOKUPOBYIO
OPOIYKIUION'*. DTU Ha3zBaHUs mpuBeneHsl Hke (Tabmuma 7).
B tabnuie BblieneHB! KPACHBIM I[BETOM >KMPOBBIE MPOIYKTHI, B
KOTOPBIX MOTYT COJIEpPKAThCS HMCKYCCTBEHHBIE TPAHCH30MEPHI.
3arOMHHUTH Ha3BAaHUS KUPOBBIX MPOAYKTOB M KOJHYECTBO B HUX
TPAHCKUPOB OOITBITUHCTBY MOTPEOUTENEH OyIET 3aTPYAHUTEIHHO.

[locne Berymmenust 01.07.2013 B cuny Texnuyeckoro pe-
rimaMeHTa TaMO)KEHHOTO COr03a Ha TOTPEOMTENIbCKOH M TpaHC-
MOPTHOM yMaKOBKE JKUPOBBIX NMPOAYKTOB, B KOTOPBIX JIOITyCKa-
€TCsI MCIIOIb30BaHNE MOJU(PHUIIMPOBAHHBIX MACEN, TOJKHO OBITh
yKa3aHO MaKCHMAaJIbHOE CO/IEp’KaHUE TPAHCH30MEPOB KUPHBIX
KHCJIOT B JKUpE NPOAYKTa, eciiv oHo npessimaet 0,9 %. Jlo atoro
NoTpeOUTENh MOXKET JINIIb NPUOIU3UTEIBHO CYIUTh O HAJTUYUH
TPaHCHU30MEPOB.

[IpakTHyeckn HET MCKYCCTBEHHBIX TPAaHCH30MEpPOB B He-
papuUHUpPOBAaHHOM Macie M Macje, OYHUIIEHHOM TOJIBKO

148 Cormacno TOCT P 51074-2003. ITponykTs! numensie. MHpOpMarus s morpe-
ouTes.

149 C 1 urons 2013 roma Oyznet 3aMeHeH TeXHHYEeCKUM perfiaMeHTOM TaMOXEeHHOTO
co3a — TP TC 024/2011 «Texuudyeckuil periaMeHT Ha MAacJOKHUPOBYIO IPO-
nykuutoy» benapycu, Kazaxcrana u Poccun.
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BeIMOpakuBaHueM. OHAKO 3TO HE TAPAHTUPYET MOJIE3HOCTh STUX
Maces ISl 310pOBbs, — OHM MOTJIH OBITh MOJYYEHBI C MOMOIIBIO
OKCTPAKLUU PACTBOPUTENIEM M COAEPKAaTh OCTATKH CEIIbCKOXO-
3AMCTBEHHBIX s710B. UeM MHTEHCHBHee 00paboTka macina (BbIIIe
Temneparypa, 00JbIIe MPOAOIKUTEIFHOCTD, AKTUBHEE HCIONIb3Y-
eMble peareHThl), TeM BpeaHee OHO cTaHoBUTCs. [lomHOCTHIO Ha-
TypalbHBIMU MacllaMH SIBIISIIOTCSL TOJIBKO CBEXHE HepaduHUPO-
BaHHBIE MacJia, MOy YeHHBIE XOJIOAHBIM MEXaHUYECKUM OT)KHMOM
U3 CBIPbS, BEIPAIIEHHOTO METOJOM OPTaHUYECKOTO 3EMIIC/IEINH .

Mopudukanus — XuMAYECKoe, OMOXUMHYECKOE WITH (Pr3nde-
CKOe TIpeoOpa3oBaHKe Macel M KUPOB MyTEM T'HJIPOTCHU3AIINH,
nepesTepupuKanuu, GpaKIHOHNPOBAHUS UIIW UX KOMOMHAIIHH.

Conep:xaHue TPaHCH30MEPOB OTPAaHUYMBACTCS yKa3aHHBIM
3aKOHOM TOJIBKO B CIIEAYIOIIEH )KUPOBOU MPOTYKIINU:

MATKUI MaprapuH

crpen

CMECH TOTLJICHBIE

SKBHUBAJICHTHI Macjia KaKao
YIYUIIUTENN Macia kakao SOS-Tuna
3aMeHuTeNu Macia kakao POP-tuna.

B ocTtanbHON XHUPOBOW MPOAYKIHHU COJACPHKAHHUE TPAHCHU30-
MEpPOB YKa3aHHBIM 3aKOHOM He Hopmupyetcs. Ilostomy Tpanc-
KHUPOB MOKET OBITH 0COOEHHO MHOT'O B TaKOM MPOAYKIUH, KAK:

MaprapuHbl
® OKUPBI CIICLUAIBLHOIO HA3HAYECHHU S, B TOM YUCIIE
KUPbI KyJTHHAPHBIE, KOHIUTEPCKHE, XIe0oneKapHbIe
Y 3aMEHUTEIN MOJIOYHOI0 )XUpa
e Kpema Ha PaCTUTEIbHBIX Maciiax
3aMEHUTEIN Macja KaKao HETEMIIEPUPYEMEIE
HEJIaypUHOBOI'O TUIIA™!

150

150 TepMuH «HeTeMmepHpyeMbIi» O3HAYAET, 4TO KHp He TpebyeT CHelMaTbHBIX
YCJIOBHMH IPH OXJIQXKACHHUU ISl TTOJYYSHHUS HKEJIAeMON KPUCTAIIIMYECKOH PEIIeTKH.
Kakao macnmo TpeOyeT TemmepnpoBaHHs, YTOOBI IIOKOJNAA Tasi BO PTY, HO OBLI
TBEP/IBIM B PyKax.

151 3amenurtenn macna Kakao NaypMHOBOIO THIA OOBIMHO COIEpKaT cBbille 98
HACBIIMIEHHBIX XHUPOB (JIAypHHOBOM KHCIIOTHI) M IIO9TOMY JOJISI TPAHCH30MEPOB
B HUX HeBenuka. OJHaKo OHU 00/1afal0T HEBBICOKMMH OPraHONENTHYECKUMHU Kade-
CTBaMH — MOTYT UMETh MBUIbHBIN PUBKYC U CaIbHOCTb.
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Ta6iuna 7 JKupoBbie pacTuTesibHbIe NPOAYKTHI B Poccun

Ha3Banue Make. nonycTumblii % TPaHCH30MepPOB B KHUpe

10 01.07.2013 ¢ 01.07.2013 ¢ 01.01.2015 ¢ 01.01.2018
1) Macno pacTutensHOe cM 2-8) cM 2-8) cM 2-8) cM 2-8)

2) Macio pacTUTeNbHOE HepaduHH- - - - -
pOBaHHOE

3) Macno pacTUTEIbHOE BHIMO- - - - -
POKEHHOE

4) macio pactuTensHoe paduHU- = = = =
pOBaHHOE

5) Macio pactuteabHOe padhHHUPO- - - - -
BAHHOE JI30/I0PHPOBAHHOE

6) Macio pacTUTEIbHOE — CMECh - - - -

7) Maci1o pacTUTENbHOE apOMaTU3U- - - - -
pOBaHHOE

8) MacIo pacTUTEIBHOE C PACTUTENb- - - - -
HBIMH JT00aBKaMH

9) maprapux cm 10-12) cm 10-12) cMm 10-12) cMm 10-12)

10) TBepablilt Maprapux _ 20 % 2%

11) Markwnii Maprapus 8% 8 % 8 % 2%
12) *unkuii Maprapus 8% 8% 2%
13) cripen 8 % 8 % 8% 2%
14) cripen pacTHTENbHO-CINBOYHBII 8% 8% 8% 2%
15) cripen pacTHTENIBHO-KHPOBOH 8 % 8 % 8% 2%

* 1IBeTOM TI0Ka3aH MaKCHMANEHBIH yPOBEHb TPAHCH30MEPOB, PA3peIleHH b 3aKOHOM;
HPOYEPK 03HAYAET OTCYTCTBHE HOPMATHBOB B 3aKOHE, LIBET ISl 3THX SUEEK COOTBETCTBYET MPHOT

_11020% 10 8 % 102 %
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Onpenenenue

CMeCh TPUIIULIEPUJIOB JKUPHBIX KUCIIOT M COMYTCTBYIOIIMX UM BEIIECTB, N3BJIEKaeMast 13
CEMsIH MOZCONHEYHHUKA, KYKYpY3bl, PaIica, JIbHa 1 PYTHX PACTEHHUI, IUIOJI0B MaJbM, OJIHBbI
U IPYTUX PACTeHHIT, MHBIX MACIOCOAEPIKAIINX YacTell paCTUTENbHBIX MACIIIHBIX KyIBTYyp,
coiepaallias He MeHee 99 IPOLEHTOB Kupa

MacJI0 pacTUTEIbHOE, OYUILIEHHOE OT MEJIKOH 1 KpYIHOIl B3BeCH

Macy0 PacTHTENbHOE, OUHIIEHHOE OT B3BECH H MOIBEPTHYTOE MPOLECCY
HH3KOTEMIIEPaTyPHOTO YAaJICHUs BOCKOBBIX BEIIECTB

MaCJI0 PaCTHTENLHOE, IPOILIE/IIEE OYUCTKY MO TOIHOMY HIIH YACTHYHOMY LUKITY CTaIHit
paduHamu

MacJjio paCTUTEIIbHOE paq)I/IHI/IPOBaHHOG, npomeamee npouece aesogopauun

CMECH PACTUTEIIbHBIX MACEJI B PA3JIUYHBIX COOTHOIIECHUAX

MacJio PacTHTEIbHOE ¢ J00aBICHUEM BKYCOapPOMATHUECKUX 100aBOK

MacJIO paCTUTEIIBHOEC C HO68.BHCHI/ICM HaTypaJIbHBIX PACTUTECIIBHBIX SKCTPAKTOB, MACIITHBIX
BBITSKCK

9MYJIbCHOHHBIH )KUPOBOI MPOAYKT ¢ MACCOBOM Jloeil skupa He MeHee 20 MPOIEHTOB,
COCTOSIIIMIT M3 HATYPaJbHBIX U (MJIM) MOAU(DHUMPOBAHHBIX PACTHTEIBHBIX Macel ¢ (WIH
0e3) )KHUBOTHBIMU YKUpaMH, ¢ (W1 0€3) )KUPaMH PbI0 U MOPCKUX MIICKOTIUTAIONINX, BOIBI C
nobaBneHneM win 0e3 100aBIeHNS MOJIOKA U (MIIH) IPOIYKTOB €ro TIepepadoTKH, MHIIEBBIX
J100aBOK ¥ JIPYyTUX MHIPEAHEHTOB

MaprapyH, UMEIOLINH MIACTHYHYO TVIOTHYI0 KOHCUCTEHIIMIO M COXPAHAIOIIMH CBOIO GopMy
npu Temmneparype 20 +/- 2 rpaxyca Lenbcus

MaprapiH, IMEIOIINH IIACTUYHYI0 MATKYIO KOHCUCTEHIINIO TIpu Temmepatype 10 +/- 2
rpanyca Llenbcus

MaprapuH, IMEIOIUH KUAKYI0 KOHCUCTCHIIUIO U COXPAHSIOLIUI CBOHCTBA OJHOPOAHOM
SMYJIBCUH MPU TEMIIEPATypaxX, MPeIyCMOTPEHHBIX JUIs KUAKOTO MaprapiHa KOHKPETHOTO
Ha3HAICHHS

9MYIbCHOHHBIN KUPOBOH MPOIYKT ¢ MACCOBOIT I0Neit 00mIero upa He MeHee 39 MPOIICHTOB,
MMEIOLIUH IIACTHYHYI0 KOHCUCTEHLHIO, C TEMIIEPATy PO IIaBIICHHs JKUPOBOH (ha3bl He
BbIle 36 rpagycoB Llenbeus, n3roraBauBaeMblii 13 MOJIOYHOTO KHpa, U (UIN) CIIMBOK, U
(W) CITMBOYHOTO Maclia ¥ HAaTYpPaJbHBIX U (MJIM) MOTH(HIMPOBAHHBIX PACTHTEIBHBIX
Macell WM TOJIBKO M3 HaTyPajbHBIX U (WJIM) MOAM(MHIMPOBAHHBIX PACTHTEIBHBIX Macell C
no0aBiieHreM 1k 6e3 100aBeHHUs MUILEBbIX J00aBOK U APYTUX MHIPEIAHCHTOB

CTIPEJT ¢ MAacCOBOM JI0JIeH MOJIOYHOTO JKHMpPa B COCTaBE KUPOBOH (hasbr oT 15 mo 50
MPOLICHTOB

crpen, )KupoBas (aza KOTOPOTO COCTOUT U3 HATYPANbHBIX U (M) MOAU(PUIHPOBAHHBIX
PACTUTENBHBIX Mace ¢ J00ABICHHEM MK 0e3 T0OaBICHUs MOJIOYHOTO Xxupa (He Oonee 15
IPOLIEHTOB)

U3UTECJIBHOMY BEPXHEMY COACPIKAHUIO TPAHCU30MEPOB B JaHHBIX ITPOJAYKTaX.
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HazBanmue Makc. nonycTuMblii % TpPaHCH30MEPOB B JKHpe

10 01.07.2013 ¢ 01.07.2013 ¢ 01.01.2015 ¢ 01.01.2018
16) cMecH TOIIICHBIE 8 % 8% 8% 2%
17) cMecH TorIeHBIE 8% 8% 8% 2%
PACTHTENBHO-CIUBOYHBIE
18) cMecu TomeHBIE 8 % 8 % 8% 2%

PaCTUTEIbHO-)KUPOBLIC

19) sKupsl cenuanbHOrO Ha3HAYCHHS, 20 % 2%
B TOM YHCIIE KUPBI KYJIHHAPHbIE, KOH-

JIUTEPCKHE, XJIeOOTeKapHbIe

19a) 3aMeHUTEN MOJIIOYHOTO KUPa 8% 2%
20) SKBHBAJICHTBI Macja Kakao 2% 2% 2% 2%
21) yaydmuTenyu Macna Kakao 2% 2% 2% 2%
SOS-tuma*

22) 3aMeHUTeIN Macya Kakao 2% 2% 2% 2%
POP-tuma**

23) 3aMEHUTENH Macia Kakao HeTeMIIe-
pUpyeMbIe HellaypUHOBOTO TUIIA

24) 3aMeHUTeNH MaciIa Kakao HeTeMIIe- - - - -
pUpyeMBble JIaypHHOBOTO TUIIA

*

SOS yxka3blBaeT Ha HAJIMYUE B IPOAYKTE 2-0JI€0qUCTCapuHa — TPUNIULIEPHUA, Y KOTOPOTO IO |
*%
POP yka3bIBaeT Ha HaIW4KE B MPOLYKTE 2-0NCOMUNAIBMATHHA — TPHITIMIEPHAA, Y KOTOPOTO |
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Omnpenenenue

MIPOIYKTEI C MACCOBOM I0JIeH Xkupa He MeHee 99 IMPOLEHTOB, H3TOTaBIMBACMbIE ITyTEM
CMEIIMBAHKS HAarPeThIX JI0 TEMIIEPaTyphl MOJHOTO PACIIABICHHS MOJIOYHOTO JKUPa, U
(W) CIMBOK, 1 (WJIM) CIMBOYHOTO Macia U HATypalbHBIX U (WM ) MOAU(QUIIPOBAHHBIX
PACTHTENBHBIX Mace MM TOJIBKO U3 HATYPAIbHBIX H (WJIM) MOAN(QUIIMPOBAHHBIX
PacTHTENBHBIX Maces JIM0O MyTeM MPUMEHEHHS APYTHX TEXHOIOTHYECKHX MPHEMOB

CMECH TOILICHBIE C MACCOBOM JI0JI€if MOJIOYHOTO JKUPa B COCTABE KUPOBOH (a3sl oT 15 10
50 mpoueHTOB

CMECH TOIJICHBIE, )KUPOBast (haza KOTOPBIX COCTOUT U3 HATYPAJbHBIX U (WIIH)
MOIU(UIIPOBAHHBIX PACTHTENBHBIX Macel ¢ 100aBIeHreM Wi 6e3 100aBIeHus
MOJIOYHOTO Xupa (He Oonee 15 mporeHToB)

IPOIYKTHI C MACCOBOH 10JIeil JK1pa HE MeHee 98 MPOLIEHTOB, U3TOTaBINBAEMbIE IS
PA3INYHBIX OTPACIICH IPOMBIILIEHHOCTH W3 HATYPAIbHBIX ¥ (HIIM) MOAU(DHUIIMPOBAHHBIX
PaCTHTENIBHBIX MaceJ ¢ JobaBlieHneM Wik 0e3 J00aBICHHS JKHBOTHBIX KUPOB M HX CMECEH,
¢ nobasienreM min 6e3 100aBIECHNUS MUILEBBIX 100ABOK U IPYIUX UHTPEAUCHTOB

TO e, uTo 19)

IPOJYKTBI C MACCOBOI J10JIelt JKupa He MeHee 99 NpoLeHTOB, 00IaIaroIHe
COBMECTHMOCTBIO C MAaCJIOM KaKao B JIFOOBIX COOTHOLICHHSX, HYKIAIOIIHECs B
TEMIICPUPOBAHNH, HMCIOIIHUE CXOHBIE C MACIOM Kakao (H3MKO-XUMHYCCKIE CBOHCTBA
COCTaB XUPHBIX KHCIIOT, CofieprKaliue He Ooiee | mporeHTa MacCoBOM J0MH JIaypHHOBO#H
KHCJIOTHI, He MeHee S50 MPOLIEHTOB MacCOBOH 0IH 2-0JIC0/IUHACHIIEHHBIX TPUIITHIEPUIOB,
U3rOTABIMBAEMbIC U3 HATYPAIBHBIX U (PPAKIMOHAPOBAHHEIX MACEN TPOIMYECKOTO
HPOUCXOXKACHHUS ¥ (MITH) MOAU(PUIIMPOBAHHBIX PACTUTEIBHBIX MACE ¢ T00ABICHUEM I
0e3 100aBIeHNs MUIEBBIX J00ABOK M IPYTUX HHTPEIHECHTOB

MPOIYKTHI ¢ MAaCCOBOM J0JIeH JKupa He MeHee 99 MPOLEHTOB, 00J1a1at0IINe BEICOKOH
COBMECTHMOCTEIO C MacJIOM KaKao B JTIOOBIX COOTHOIICHUSX, Hy KHAIOIIHecs B
TEMIIEPUPOBAHHIH, OCHOBHBIM KOMIIOHEHTOM KOTOPBIX SIBISIETCsI 2-oneonucteapuH (10 70
MPOLIEHTOB), CoAepKalme He Oonee 1 MporeHTa MacCOBOM JIOJH JIayPHHOBOI KHCIIOTHI,
U3rOTABIMBAEMbIC U3 HATYPAIBHBIX U (PPAKIMOHAPOBAHHEIX MACEN TPOINYECKOTO
HPOUCXOXKICHUS U (MITH) MOAM(DHUIIMPOBAHHBIX PACTUTENBHBIX Mace ¢ J0OaBICHUEM HITH
0e3 1o0aBIeHNs MUIEBBIX J00ABOK M IPYTUX HHTPEIHECHTOB

MPOIYKTHI ¢ MAaCCOBOM J0JIel xKupa He MeHee 99 MPOLeHTOB, 003 Aar0He YaCTHIHON
COBMECTHMOCTEIO C MacJIOM Kakao (He MeHee 25 MPOLEHTOB), HYXIaIOIINecs B
TEMIEPUPOBAHHIH, OCHOBHBIM KOMIIOHEHTOM KOTOPBIX SIBISIETCSI 2-0JICOAMITAIbMUTHH
(6onee 50 mpoueHTOB), conepkamnre He Oonee | MPoIeHTa MacCOBOW JOIH JIAypHHOBOH
KHCJIOTBI, M3TOTaB/IMBAaEMbIe N3 HATYPaIbHBIX U (DPAKIHOHHPOBAHHBIX MAace TPOMHIECKOTO
MPOUCXOXKICHUS U (MITH) MOAM(DHUIIMPOBAHHBIX PACTUTENBHBIX Macel ¢ JoOaBICHUEM HITH
0e3 100aBIeHNs MUIEBBIX J00ABOK M IPYTUX HHTPEIHEHTOB

HPOLYKTBI ¢ MACCOBOM 10JIeii skupa He MeHee 99 NPOLEHTOB, He HYK/IAIOIIUECs B
TEMIICPUPOBAHNH, N3TOTABIMBACMbIE HA OCHOBE MOAM(MHIIMPOBAHHBIX PACTUTEIBHEIX Macell,
cozepxariye He 6osee 1 mpoleHTa MacCOBOH J0JIM JIaypPUHOBOI KHMCIIOTBI, C 100aBICHIEM
nin 0e3 100aBIeHHs MUIIEBBIX J00aBOK U IPYTHX HHTPEUCHTOB

HPOZYKTBI ¢ MACCOBOM 0JIeii skupa He MeHee 99 NPOLEHTOB, HE HYXKAIOIIHECs B
TEMIIEPUPOBAHNH, H3TOTABIMBAEMbIE HA OCHOBE MOAU(DHIIMPOBAHHEIX PACTHTEIBHBIX
Macel, coziepxaiue He MeHee 40 POLEHTOB MaccOBOI 10JHU J1aypUHOBOI KUCIIOTBI, C
nobapieHneM uinn 0e3 100aBIeHHS MUIIEBIX 100aBOK U APYTHX HHIPEAUCHTOB

KpasiM pacIiOJIOKEHBI IBE€ CTCAPUHOBBIC JKUPHBIC KHUCJIOTHI, a 110 CEPEIUHE — OJICUHOBAs.
10 KpadM pacroJIOKCHBI ABC MAJIbMUTUHOBBIC JKUPHBIC KHUCJIOTHI, a 110 CEPEANHE — OJICUHOBAA.
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Ha3Banue Makc. JonycTHMBIH % TPaHCH30MEPOB B KHpe

10 01.07.2013 ¢ 01.07.2013 ¢ 01.01.2015 ¢ 01.01.2018

25) coyc Ha OCHOBE PaCTUTEIbHBIX — — — —
maces

26) maiione3 - - - -

27) coyc MaiiOHE3HBIH = - _ _

28) KpeM Ha PacTUTEIHHBIX MaciIax = = = =
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Onpenenenne

IHUILIEBON NPOAYKT € COACPIKaHUEM JKHpa HE MEHEee 5 MPOLIEHTOB, M3TOTABINBAEMbII Ha
OCHOBE OJTHOTO MJIM HECKOJIBKHX MHIIEBBIX PACTUTEIBHBIX MACEI, BOABI ¢ JOOABICHIEM
MIHIIEBBIX 100aBOK M APYTHX HHIPEIUCHTOB, B TOM YHCJIE HATYPAJIBHBIX CIICIHIL, U (WIIH)
IpsHOCTeH, ¥ (WJIN) Tpas, U (Min) oBoleil, u (nu) GpykToB, u (1) rpuboB, U (Win)
OpPEXOB B BH/IE KyCOUKOB M (HIIH) HOPOIIKA, MPUIAIONMINX XapaKTePHYIO HAPaBIeHHOCTh
BKYCY, ¥ IPIMEHSIEMBII B KauecTBe TPUIPABHI K Pa3IMIHEIM OII0aM

TOHKO/IMUCTIEPCHBIN OTHOPOIHBIH 3MYIbCHOHHBIN MPOAYKT C COJEPIKAHUEM KUPA,
yKa3aHHBIM B MApKUPOBKE, N3TOTABIMBAEMbIN U3 paMHUPOBAHHBIX J1€30/J0PUPOBAHHBIX
PACTUTENBHBIX MACe, BOABL, SMYHBIX MPOIYKTOB ¢ JoOaBIeHHEM WK Oe3 100aBIeHHS
MPOIYKTOB MepepaboTKh MOJIOKA, MHIIEBBIX T00ABOK M IPYTUX HHIPEAUCHTOB

TOHKOAMCIICPCHBIIT OTHOPOHBIN SMYILCHOHHBIH IPOYKT C COAEPIKaHUEM JKHpa,
yKa3aHHBIM B MApKUPOBKE, N3TOTABIMBACMbIN U3 paMHUPOBAHHBIX J1€30/J0PUPOBAHHBIX
PaCTUTENBHBIX Mace, BOABI ¢ JoOaBiIeHuEeM WiH 0e3 100aBIeHHS IPOTYKTOB MepepaboTKu
MOJIOKa, ITHIIEBBIX 100aBOK U APYTHX HHIPEIHEHTOB

9MYIIbCHOHHBIN IPOLYKT C COACPIKAHUEM KUPA, YKa3aHHBIM B MAPKUPOBKE,
M3rOTaBINBACMBIIl HA OCHOBE PACTHTEINIbHBIX Maces 1 (HJIH) MOAU(UIIPOBAHHBIX
PACTHTENBHBIX Mace ¢ J00aBIeHNEM MONIOYHBIX MM PACTUTEIBHBIX OEIIKOB, caxapa, a
TaKxke ¢ 100aBIeHneM Wi Oe3 100aBIeHHs HATYpaIbHBIX ()PYKTOB, COKOB, ITHIEBBIX
1100aBOK ¥ IPYTHX HHIPEIUEHTOB
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ITo mepe BcTyrmieHHs B cHily TE€XHHUYECKOrO periaMeHTa
TaM0OX€HHOTO COI03a COfIepKaHHe TPAHCU30MEPOB OyIeT YMEHb-
LIEHO BO BCEX MTPOAYKTAX, KPOME HETEMIIEPUPYEMBIX 3aMEHUTENEH
Macla Kakao. B jkupax crnenmanabHOro Ha3HaYeHMs! J0JIs1 TPAHCH-
3omepoB Oyznet camkena 10 20% k 2015 . u 10 2% x 2018 r.

OnpeneneHue J0AM  TPAHCU30MEPOB  IMPOU3BOJUTCS IO
I'OCT P 52179-2003 metomom wH(paKpacHOW CHEKTPOMETPHH.
«Meronuka mHpUMEHMMa ISl ONPENENIEHUs MacCOBOM J0IH
TPAaHCU30MEPOB B 1Mana3oHe 3HauyeHui ot 5 % 10 60 %». C 2008 r
ucnonb3yetcst Takxke ['OCT P 52677, KOTOpBI METOIOM Tra-
30BOH XpoMmaTorpaduu TO3BOJISET ONPENeNsITh TPAHCH30MEPHI
npu ux MaccoBoit fose menee 10 %. O6a ykazanueix 'OCTa opu-
EHTUPOBAHBI Ha ompejeneHne Tpancuzomepos 18:1t, 18:2t, 18:3t,
Kak Hambonee pacmpocTpaHeHHBIX. OIeHKa M30MEpOB JIPYTHX
KUPHBIX KUCIOT, HarpuMep C16, C20, C22, B ctangapte He npe/-
YCMOTpEHa.

152 PaspaGoran na ocHoBe crangapta ISO 15304:2002 «Animal and vegetable fats
and oils — Determination of the content of trans fatty acid isomers of vegetable fats
and oils — Gas chromatographic method».



YTo MAIIYT Ha YIAKOBKE NMMPOAYKTOB ITUTAHUA

Ha npakTuke npou3BoanUTENN, YKa3bIBas COCTaB NPOAYKTOB,
3a49acTyIo HE CIENYIOT CTPOro TpeOOBaHUSIM 3aKOHA. TpaHCKHUPHI
MOT'YT CKPBIBAaThCS MO CIEIYIOIMIMMH Ha3BAaHUSAMHU (IPUOTU3U-
TEJIBHO B NOPSKE YaCTOTHI BCTPEYAEMOCTH HA YIIAKOBKAX):

PACTUTENBHBIN KUP

MaprapuH

3aMEHMTEIb Macia Kakao

SKBHMBAJIEHT Macja Kakao

pacTUTeNnbHOE Macio (Kak 3BPEMU3M KHUIKOTO
JKUpa CIIeUaJIbHOI0 Ha3HAYECHM )
KOHJIUTEPCKUM KUP

3aMEHHTENb MOJIOYHOIO KUPa

pacTUTEIbHBIE CIIUBKU

TUJPOreHU3UPOBAHHOE MACIIO (B MTOCIIEHEE BpEMS
CTaj0 MOBETOHOM)

nepe’TepuPpUIMPOBAHHBIN KUP (TOKA PEIKO KTO
OTBa)XMBAETCA Myrarh MOKyHaTesleld TAKUMHU
CJIOBaMH)

HawnGoree yacTo Ha ymakoBKax BCTPEYACTCS «PACTHTEIBHBIN
Xup» (Ha aHTI1. vegetable fat). CTporo roBopsi, ero BooOIIe Helb3st
MUCaTh B COCTaBE, IOTOMY YTO TaKOro MOHATHS B « [eXHHYECKOM
periiaMeHTe Ha MAaCJIOKUPOBYIO MPOLYKIUIO» HE MPETYCMO-
TpeHo. [IpousBoanTeNN, BUANMO, COUIH €0 MEHEe OTTAJIKHBA-
IOIIMM, YeM TIPEIyCMOTPEHHBIH PETJIAMEHTOM (OKHUP CIHElHaTb-
HOT'O HAa3HAYCHU D).
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Hcnonp30oBaHWe IMUPOKUX TOHSATHH, THMNA «PACTUTEIBHBIN
KHUP», «PACTUTEIBHOE MAcClIO», HapyIIaeT MpaBo MOTpeOHuTenei
Ha wHOpManmio.'s J{ns obecriedeHWH 3TOrO TpaBa KHUPBHI Ha
YHaKOBKE JOJDKHBI YKa3bIBaThCS CIIOCOOOM, TOCTATOYHBIM IS
ux uneHtudukanuu. Hampumep, eciau B IpoayKTe UCTIONB3YeTCS
MOAM(UIMPOBAHHBIN KUP, HA YHAKOBKE JOJKHO OBITH YKa3aHO
€ro TOYHOE TOProBO€ HAMMEHOBAHUE, IPUCBOCHHOE €MY MPOM3-
BOJUTENIEM, U 00s3aTeNbHO HPUCYTCTBOBATh CJIOBO «MOIU(U-
IUPOBAHHBINY», TNOO «THAPOTreHU3UPOBAHHBINY, JTHO0 «Iepen-
Tepu(UIUpPOBAHHBIN» (IPH YCIOBHH, YTO THJPOTCHU3AIMS HE

2L}

153 Crarps 10 3akona Pd N 2300-1 “O 3amuTe npas norpeduteneii” — «3rotopuTes
(MCHOMHKTENb, TIPOJIaBel]) 00s13aH CBOEBPEMEHHO MPEIOCTABIISITh IIOTPEOUTEINIO He-
00XOIMMYIO M JIOCTOBEPHYIO MH(OpMALKIO 0 ToBapax (padorax, yciyrax), obecre-
YHBAIOLIYIO BO3MO)KHOCTD MX MPABHIBHOTO BEIOOPAY.

Coracao ['OCT P 51074-2003 «IIpomyxts! ummessle. Mudopmarys aiast noTpeou-
Tens», ctarbs 3.4: «MHpopmanus 11 moTpeOduTens A0KHA OBITh OHO3HAYHO TO-
HUMaeMOH, TIOJTHOH U IOCTOBEPHOM, YTOOBI IIOTPEOUTENb HE MOT OBITH OOMaHyT WIN
BBEJICH B 3a0JIy’KIE€HHE OTHOCUTENIFHO COCTaBa, CBONCTB, MUIIEBON IIEHHOCTH, IIPH-
POJIBI, TPOUCXOXKICHUS, CTI0CO0a U3TOTOBICHUS U YIOTPEONeHH s, a TakxkKe APYTHX
CBEJICHUH, XapaKTepPHU3YIOMUX IPSIMO WM KOCBEHHO KayeCTBO M O€30I1acCHOCTh
IIUIIEBOTO NPOAYKTa, ¥ HE MOT ONIMOOYHO NPHHSITH NAHHBIA MPOIYKT 3a IPYyTOH,
OMM3KMil K HEMy IO BHEIIHEMY BHAY WM JPYTMM OpPraHONENTHYECKUM MOKa3a-
tenam». Crarbs 3.5.5 atoro xe ['OCTa: «CocraB mponykra. Ilepedens uHrpeau-
€HTOB IIPHUBOAAT AJISI BCEX IHIIEBBIX MPOAYKTOB, 32 HCKIIOUCHUEM NIPOIYKTOB, CO-
CTOAIINX M3 OJHOTO MHrpeaueHTa. [lepes crucKkoM MHTPEANEHTOB JOIKEH ObITh 3a-
rojoBok «CocTaBy. IHrpeneHThI ePeUnCIISIOT B OPSAKE YMEHBIICHHS MacCOBON
JION B MOMEHT HM3TOTOBJICHHS IMIIEBOTO mpoxaykra. Eciam mHrpenueHTt npenacras-
nseT co0OH MUIIEeBON MPOAYKT, COCTOSIMINI U3 IBYX WM OOJee MHIPEIUEHTOB, TO
TaKoH COCTaBHOW MHIPEJUEHT JOIyCKAeTCsl BKIIIOYATh B IEPEUCHb MHIPEIHEHTOB
071 COOCTBEHHBIM HanMMeHOBaHHEM. [Ipu 3TOM HENmoCpeICTBEHHO MOCIe HaHMEHO-
BaHMS TAKOTO COCTABHOTO MHTPEANECHTA B CKOOKAX MPUBO/ST CIIMCOK COCTABMISAIOMINX
€ro KOMIIOHEHTOB B TIOPSIIKE YMEHBILCHHUS UX MacCOBO# nonu. B ciydae, korna mac-
coBast JIOJsl COCTAaBHOTO MHTPEAUCHTAa B TOTOBOM ITHIIEBOM IPOIYKTE COCTABISIET
Mmenee 2%, JOMyCKaeTCsl He MIePeUrCIIsATh HHIPEUEHTHI, BXOAAIINE B €T0 COCTaB, 32
HCKITIOYEHHEM IHUILEBbIX 100aBOK, OMOIOrMYEeCKN aKTHUBHBIX JOOABOK M BEIIECTB,
MOJTyYESHHBIX U3 (WJIH) C UCIIOIb30BaHHEM I'€HHO-HH)KCHEPHO-MOANPHIIPOBAHHBIX
opranu3moB (I'MO)». Taxum o6pazom, 'OCT gomyckaer yka3plBaTh B COCTaBE MPO-
JIyKTa «CMEChb PAaCTUTENBHBIX Macel» 0e3 AeTajlHu3alii, KOTa KOJIHMYeCTBO CMECH
He npesbimaet 2% B npoaykre. OnHaKko cornacHo TpeboBaHMsAM 3akoHa “O 3amure
paB moTpeduTeNneii” moTpeOUTe b BIpaBe MOIYYUTh Y M3TOTOBHUTENS (IPOIaBIA)
HEJOCTAIOIIYI0 HH(POPMALHIO O TIPOIYKTE JUIsl IPaBUIILHOTO €r0 BBIOOpa, HalpHMep
[I03BOHUB U3 MarasuHa Mo Tese(oHy ropsiueil JINHUH.
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NPUMEHSJIACh), TH00 «(PPaKIIMOHUPOBAHHBII (IIPU YCIOBUH, YTO
THAPOTEHU3AINS U NepedTepuuKanus He TpUMEHSUTHCE). Jlns
oOecrnieueHusl MpaBa MOTPEOHUTENST HA CBOCBpEMEHHYIO HH(OP-
MaIlMI0 TIPEACTABISACTCS IeIeco00pa3HbIM, 4TOOBI ObLT CO37aH
peecTp KHpPOB CIEUAIBHOTO Ha3HaYeHUs. B 3ToM peectpe
000 TIOTPEOUTENh B OHJIAWH-PEKUME JIOJDKEH UMETh BO3MOXK-
HOCTB OBICTPO MOJTYUYHUTH CIIPABKY 110 HHTEPECYIOMIEMY €r0 KHPY
MCXOJISl U3 €r0 TOProBOr0 HAMMEHOBaHMS. B mpoTHBHOM cityuae,
MPaBO Ha CBOEBPEMEHHYIO MH(POPMALIUIO ISl TIPABUIBHOTO BbI-
O6opa He obecrnieunBaercs. CeromHs, 3aiiis Ha CalT MPOU3BOIH-
TeNs KOH(DET WITH MOPOXKEHOT 0, HE yIaCTCs Y3HATh HU UX COCTaBa,
HU KOJIMYECTBA B HUX TPAHCIKUPOB.

PacruibiBuaThie 0003HAYEHNSI HHTPEIUEHTOB B COCTaBE Xapak-
TEPHBI JJIs TPOU3BOIUTENEH JCIIeBOM MPOAYKIIUH, CTHIASIINXCS
CBOEH MPOAYKIIMHM M HE yBaKalomux norpedureneid. CTout nu
JOBEPATH MPOU3BOJUTEIIO, KOTOPBIN HE yBa)kaeT NOTpeOuTenei?
KadecTBeHHBIE TPOYKTHI COEPIKAT MTPOCTHIE HHI'PEAUEHTHI, KO-
TOpBIE JIETKO M MIPUSITHO MEPEUUCIIATH B COCTaBE.

JInMHHBIE COCTaBBI JEMIEBBIX MPONYKTOB OOBSICHAIOTCS TEM,
YTO KOT/Ia MHT'PEAUEHTHI HE BIIOJIHE HATypPalbHBI, UX TPYJHO CO-
eIMHUTH B OJTHOM MPOAYKTE TaK, YTOOBI OH HE PACCIIanBAJICS, HE
MEHsUT 1[BeTa, (GOpMBI U T.II. Bpsia mu Takue n3aenus BbI30BYT all-
NEeTHUT, €CJIM He J00aBUTh K HUM apOMaTHU3aTOPOB U KPaCUTEIIEH.
Bce 3TH KOMIOHEHTBI TPUXOJUTCS CTAOUIN3UPOBATH, 3AIUIIATD
ApyT OT ApyTra u T.A. Tak ¥ MOSABISAIOTCSA B PELENType AJIUHHBIC
ciiucku 106aBok E. JKUpbl B Takux NMpoAyKTax, CKOpee BCETO,
OyIlyT HEBBICOKOTO KauecTBa. Eciu 3T0, K mpuMepy, 3aMEHUTEIh
Maclia Kakao, TO He CTOMT PacCYUTHIBATH, YTO MPOU3BOJUTEID
pacuiepuics Ha 3aMEHHUTENIb C MaJbIM COIEp)KaHHEM TpaHC-
KUPOB — Ha yIIaKOBKE K€ 3TO He Hajo mucath (10 2013 1), a Ha
BKYC — HE 3aMETHO.



Cd4eM eaAT TPAHCKUPDI?

Nuctutyt nutanuss PAMH nposen B 2003-2006 rT. nccine-
JIOBAaHUSI PA3IMYHBIX MPOAYKTOB, NPEICTABICHHBIX Ha PBIHKE
Poccun. OcoGeHHO MHOTO TPaHCH30MEPOB KUPHBIX KHUCIOT BbI-
SBJICHO BO (DPUTIOPHBIX JKUPaX W MPOAYKTaX, M3TOTOBJICHHBIX
Ha WX OCHOBE. 3HAYMTEIBHBIM OKa3aJoCh MPOIEHTHOE COnep-
KaHHe TPAHCU30MEPOB B IIA3ypsiX, HCHOIb3yEMbIX B KOHIUTEP-
CKOM MPOMBIIIJICHHOCTH U JJI TPOU3BOJCTBA MOPOXKEHOTO (B OT-
JICNTBHBIX BHJIAaX — 10 36 %), a Tak’ke BO MHOTHX BHJaX 3aMCHH-
Telel Kakao-Maclia, UCITOJIb3YeMbIX B KOHJAMTEPCKON MPOMBIII-
JeHHOCTH. TpaHCH30Mepbl B OONBIIUX KOJWYECTBAX IPHUCYT-
CTBYIOT B MOPOIIKOOOPa3HBIX I'MAPUPOBAHHBIX KHPAX, UCTIOJNb-
3yeMbIX IPU IPUTOTOBJIEHUH Pa3IUYHBIX OJIIO]] B CHCTEME 001I1e-
ctBeHHOro nutanus (20—40 %).'s*

Ecnu ¢ npunaBkoB MarasnHa BOJIIEOHBIM 00pa3oM yAalUTh
BCE MPOAYKTHI, COlEpKAIINe MOTUPUIINPOBAHHBIE )KHUPBI, TO Ma-
ra3uH U3PSIHO OMyCTeeT. B KOHINTEPCKOM OT/IeNe UCYE3HY T ITPaK-
THUYECKU BCE KOHIUTEPCKHUE U3IEIHS, COAEpIKAIIUE KUPHI: Badiu,
TOPTHI, MIOKOJIAIHbIE KOH(ETHI, MpaJuHOBBIE KOH(pETHI (THUMa Oa-
TOHYHKOB «POT-QpoHTY), IOKONAA ¢ HAYMHKAMH, TI1a3MPOBAHHbBIE
u3aenust (CHIpKH, MOPOXKEHOE W Jp.), OPEXOBbIE U IIOKOJIAJHbIC
MACTBI, )KeBaTEIbHbIE KOH(ETHI, KEKCHI, TOHYUKH, KPEKEPHI.

[Ipo mokonan HyxHo ckazath oraensHo. [OCT P 53041-2008
JOTYCKAeT HAJINYKE B KOHJIUTEPCKUX U3ACIHUAX C HA3BAHUEM «IIIO-
Koiam» «mo 5% pacTUTENbHBIX XHPOB — SKBHUBAJIEHTOB Macia
Kakao W (WJIn) yinydimuTeneil macia kakao SOS-Tuma x oOmemy
Becy mokonaaHoi Macce». B 2010 1 AHO «Coro3akcniepTusa» 1o

154 Kymaxosa C.H. u jip., TpaHc-u30Mepbl KUPHBIX KUCJIOT B MUIIEBBIX TIPOLYKTaX.
Macna u sxupst Ne3-2008
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DON'T You SELL
ANYTHING WITHOUT
THe DREADED
TRANS FATTY
ACIDS ?
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Puc. 23 «Y Bac X0Tb 4T0-HUOYAb €CTh 0€3 ITHX 3JIOBPEAHBIX TPAHCXKUPOB?)»
«Paszymeercs... Curapersi!»

3aka3y xypHana PBK mposena skcnepTu3y KyIJIEHHBIX B Cylep-
MapKeTax IIOKOJIQAHBIX KOH(MET 8 M3BECTHBIX OPEHIIOB U OOHApY-
KHJIA B UX OTIENIAEMOH IIOKOJIAAHOM YacTH SKBUBAJIEHTHI U 3aMe-
HUTENN Macia Kakao. ToabKo OJMH MPOU3BOIUTEINb yKa3all UX Ha-
JUYHe B cocTaBe.'ss B mokonaHpx 00omoukax 4 u3 8 Bu10B KoHpeT
BMECTO Maclia Kakao BOBCE OKa3aJIUCh €r0 3aMEHUTEIH, YTO 00bsIC-
HseTCs MO0 (habcupuKaIenn co CTOPOHbBI TPOU3BOAUTEINEH, INOO
TEM, YTO B MarasuHe ObLIN KYIUICHBI MOICTbHBIC H3CTHSL.

[Hlokonan OTIIMYHOrO KadecTBa CTal PEAKOCTBIO JaKe B €B-
pONENCKUX Mara3uHax. XOpOIIHWH IIOKOJaJ COAEPKUT HE MEHEe
40% »upoOB, HE COACPXKUT JELUUTHUHA U KUPA, OTIIMYHOTO OT
Macia Kakao. JJo6aBKy JeUUTHHA B IIOKOJAJ TMTO3BOJSIOT MPOU3-
BoxuTensaM Ha 20-60% CHU3UTH cozlepikaHue Macia Kakao M 1o-
BBICUTH YCTOMYMUBOCTH MIOKOJIA/Ia K TOCEACHUIO. !5

153 Kypnan PBK, Ne§5, 2010 r
136 O’Bpaiten P. JKupsl u mMacna. [Ipou3BOJICTBO, COCTAB U CBOMCTBA, IPUMEHEHHE.
CII6.: ITpodeccust, 2007. — C.355.
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Conepkanne TPAHCH30MEPOB B MACJIOKHPOBOi MPOIyKIMH'

Ipoxykuus Coznep:xanue TpaHCU30MepPOB, %

MonouHbIi Kup 2,3-8,6
ToBsoxuit xup 2,0-6,0
I'uaporeHH3MpoBaHHOE PANICOBOE MACIIO 57-67
ChIpoe parcoBoe Macio 0,1-0,3
PadunupoBaHHOE paricoBoe Macio 1o 1
Msirkue MaprapuHst 0,1-17,0
MaprapyHbl 1715 BBIIEUKH 20,0 —40,0
KynunapHble UpBI (IIOPTEHUHTH) 18,0 -46,0
HanusHble MaprapuHsl 25,0 -48,0

Copepsxanue TPAaHCH30MePOB B IIPOAYKTAX HA OCHOBE F'HAPOreHH3UPOBAHHBIX
JKHPOB MPOMBILIJIEHHOT0 MPON3BOICTBA

Ipoaykr Conep:xanue TpaHCU30Mepbl,
Kupa, % B % OT KHpa
CT0110BBIC MaprapHHbI 62,8 — 80,0 0,12-15,8
KynunapHsle sxupbl 80,0 -99.0 0,42 -21,27
XneboneKkapHble 1 80,0 -99.0 1,12 - 6,68
KOHJUTEPCKUE JKHPEI
OputiopHbIe KUPHI 99,5 0,51 -39,09
X11e600yIT09HbIE H3/IeITHST 1,4-8,7 0,25-17,35
TlepBbie u BTOpbIe Omiona 15,3 -26,0 0,48 — 38,63
OBICTPOrO MPHUTOTOBIICHUS
KaprodenbHbie unmcht 10,2 — 18,0 29-348

CocTaB crenuaIbHBIX JKHPOB, HCIOJIb3yeMbIX B KOHTUTEPCKOii oTpaciu 2

Kup Hacpimennbie Tpancuzomepsl, %
KHCI0THhI, %

Konmurepckuii sxup Ha OCHOBE 32-40 3040
TH/IPHPOBAHHBIX )KHPOB

3aMEHHTENIN Maciia Kakao 99-100 <1
JIaypUHOBOTO THIIA

3aMeHHTENIn Maclia Kakao 30-38 48-52
HEJaypHHOBOIO THIIA HA OCHOBE
THPUPOBAHHBIX KHPOB

! Kynakosa C.H. u jip., TpaHc-u30Mepbl SKUPHBIX KMCIIOT B MUIUEBBIX NPOAYKTAX.

Macna un xupst Ne3-2008. Cm. Taroke www.aif.ru/food/article/45507
2 Masanopa JLM. TenjeHuuu B 0ONACTH NPOU3BOACTBA CHEMATM3UPOBAHHBIX
JKUPOB I KOHOUTEPCKOU oTpaciau. Macia u sxupbl Ne5-2011.
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B MomoyHOM OTIEne MOXKET HCYe3HYTh OKOJIO TPETH Ipo-
nykToB. B 1990 rogax B Poccuu mosiBUIUCH «MOJIOUHBIE» TMPO-
IYKTBI, B KOTOPBIX BMECTO MOJIOYHOTO >KHMpa HCIIOJIb30BAJICS
pacTUTENbHBIN, 3a4acTylo0 0e3 yKa3aHHS 3TOr0 Ha YIaKOBKE.
[IpumepHo uepe3 15 jeT 3TO MPUBENO K U3MEHEHHUIO 3aKOHO/a-
tenbeTBa. C 2008 1, eciim KpomMe MOJOYHOTO JKUPA MPOAYKT CO-
JCPKUT APYTHE KUPBI, TO JOTKHO OBITH OTPAKEHO B HA3BAHUM:'S
«MOJIOYHBIN MPOIYKT C PACTHUTEIBHBIMHU )KHUPAMUY, «TBOPOKHBIN
HNPOAYKT C PACTUTEIBHBIMH JKHPAMU», «CMETAHHBIH MPOIYKT C
PaCTUTETBLHBIMU KUPAMUY», CBIPHBIN MTPOAYKT C PACTUTEIBHBIMU
KUPAMN», KMOPOKEHOE C PACTUTEIBHBIM KUPOM).

Tem He MeHee, OOIIECTBEHHbIE  OpPraHM3allUU U
PocrioTpeOHan30p MPOMOIKAIOT BBISABIATE ciiydau (anbcudu-
Kalli1, KOTJ[a MO BUJIOM MOJIOYHBIX IMTPOAYKTOB IIPOIAIOTCS MPO-
TYKTBI C 3aMEHUTEISIMU MOJIOYHOTO >kupa. [1o JanHbIM O1HOM U3
o0mIecTBeHHBIX opranu3anuii B [lerepOypre mpuMepHo TpeTh 00-
pas3IoB TBOpOra B Maykax OKa3bIBalOTCs (anbcuduraramu.'s [1o
JTAHHBIM ra3eThl «ArpyMeHTh 1 DakTs» B MOCKBE UX TPUMEPHO
cTonbko xke.'* B despane 2012 r PocrorpebHaa30p oOHAPYKHUIT
pacTUTEIbHBIE XUPBI B CHIPaX TPeX KPYMHEHIINX YKPaUuHCKUX
MPOU3BOIUTEINCH U 3alPETHI UX UMIIOPT, TOKA UX Ha3BAaHUS HE
OyIlyT IpUBEIEHBI B COOTBETCTBHE C PETJIAMEHTOM Ha MOJIOUYHYIO
npoaykiuio. PaccmarpuBasi naHHBIE pa3IUYHBIX OpPraHU3AIMMA
HY’)XHO TIPUHUMATh BO BHHMaHHUE, YTO 3TH OPraHU3aLUU MOTYT
OBITH HE BIOJIHE OOBEKTHUBHBIMU U HCIIOIB30BATHCS B HENOOPOCO-
BECTHOM 00phOE KOHKYPUPYIOIIUX TIPONU3BOIUTEIICH.

bnaromapst 1OCTH)XEHUSIM COBPEMEHHBIX TEXHOJIOTHUH HecIe-
[UAJINCT HE CMOXKET PACIO3HATH HAJIMYNE PACTUTEIBHBIX KUPOB
B CBIpE, TBOPOTE M CMETAHE, JaKe €CITH MOJIOYHOTO )KHPaA TaM HET
BoBce. [109TOMY 3TH IPOXYKTHI BXOAAT B I'PYIITY MOBBIIIEHHOT'O
pucka anbcupukanmm.® OCOOCHHO HACTOPAKUBAIOT PA3BECHBIE

157 Perynupyercsi 3akoHom 88-03 «TexHuuecKHil peraMeHT Ha MOJOKO M MO-

nounyro npoxykuuio» 12.06.2008.

158 www.petkach.spb.ru/examinations/2012/750-254-1.html.

159 www.aif.ru/food/article/48925

160 Ha crpammmax razeTsl « ATpYMEHTHI H haKThI» TAlOTCS COBETHI KaK B JOMATITHHX
YCJIOBHSIX BBISIBUTBH HAJIMYHE 3aMEHHUTEIIeH MOJIOUHOTO xupa: http://www.aif.ru/food/
article/51408. Hanpumep HaTypalbHBIA TBOPOT, OCTABJICHHBIN 0e3 yIaKOBKH BHE



www.petkach.spb.ru/examinations/2012/750-254-1.html
www.aif.ru/food/article/48925
http://www.aif.ru/food/article/51408
http://www.aif.ru/food/article/51408
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MPOAYKTHI, TPOJAaBaeMble C MAIIIMH, — 3a4aCTyI0 OHU HE COJepIKaT
HUKaKOW MapKHPOBKH, KPOME IICHBI, a MPOJABEIl MOKET JeaTh
BHUJI, 9TO «HE 3HAET» PA3HUIIBI MKy TBOPOTOM M TBOPOKHBIM
MPOAYKTOM, CMETAHOW U CMETAHHBIM MTPOIYKTOM.

Yame Bcero B KauyecTBE 3aMEHUTENEN MOJIOYHOTO KUpa HC-
MOJIB3YIOT CIEMYIONINE Maciia: KOKOCOBOE, CEJICKTUBHO THIPOTe-
HU3HPOBAHHOE COCBOE MACJIO, THIPOTCHU3NPOBAHHOE XJIOTTKOBOE
MacJio, IepedTepUPHUIITPOBAHHOE U THIPOTCHU3NPOBAHHOE MaJTb-
MOSIIPOBOE MacIIo.

B aBromarsl, mponaromnirie kode U Kakao, 3arpy’karTcsl To-
TOBBIC CYyXHE€ CMECH C 3aMCHHTEIISIMU CIMBOK, OJHAKO Ha TIO-
MUACSX K KHOMKAM «KO(e C PacTUTEIBHBIMU CIMBKaMU» COKpa-
IIaeTCsI 10 «KO(E CO CIIMBKAMI».

B xiy1ebHOM OT/ese ncUye3HeT OOJIbIIIE TTOJOBHHBI XIe0a U BbI-
MeYKHd. Beimeyka, 0COOEHHO M3 CIIOCHOTO TECTa, YaCTO COACPKHUT
MaprapvH WJIH KUPBI CIICIIUAILHOTO Ha3HAUCHUs. B MydYHBIX 13-
JICITUASIX, MOPO’KEHOM, CMECSIX IS BBITICUKH, TUIIEBBIX TOTyda-
OpuKkarax W 3aMOPOKEHHBIX JIECEPTaxX B KAYECTBE dMYJIBraTOPOB
ITUPOKO TMPUMEHSIOTCS MOHO M JUTIUIEPHIIBI KUPHBIX KUCIOT
(E471). Ectu oM ObLIM TIOJTYYEHBI U3 caloMacoB (00 ATOM mmuia
pedb BBIIIE), TO MOTYT COAEPKATh TPaHCH30MeEpHI. [IpoayKThI ¢
TaKUMU JT00aBKaMHU JaJIEKH OT HaTypaJbHOCTH. Vcnonbp3oBaHue
AMYJIBraTOPOB M TIPOYHX «YJIYUIITUTENICH» PH BhITIEYKe Xj1eba —
OlHA W3 TMPUYUH TOTO, MOYEMYy XJieO CTajl TBIINIHBIM, HO HE
BKYCHBIM. B MOpPOXEHOM BBICOKOTO KaueCcTBa HU MOHO, HU JTUTJIH-
IIEPHJIBI HE UCTIONIB3YIOTCS BOoBce. HarypaabHOE MOpOkeHOe, Kak
¥ MHOTHE JApyTrUe HaTypaJIbHbIC MTPOAYKTHI, HE CTOHKO MPH Xpa-
HEHUU U B CJIOKHBIIICHCS CHCTEME TOPTOBIIH U CITPOCA OHO HE BBI-
JICpKUBAET KOHKYPEHITUH.

B GaxaneitHoM oTesne HCYe3HY T MPOYKTHI OBICTPOTO IMPUTO-
TOBJICHHS (CyTIBI, JIAIa, KyOUKH U JIp.) — B UX COCTAB BXOIHUT TI0-
POIIKOBBIN THAPOTEHU3NPOBAHHBIN KHUP.

[TockonbKy B Mara3wHe IO BKYCY W BUIY OTIMYUTH (paib-
CHU(HKAT OT HACTOSMIETO MPOMYKTa HEBO3MOXKHO, TTPUXOTUTCS

XOJIOAMIbHUKA, COXPAHSET BET HECKOJBKO JHEH M MPOKHCaeT, a «TBOpor» ¢ 3MIXK
JKEJITEET W Yepe3 JIeHb HAYMHACT IUIOXO MaxHyTh. BronHe BO3MOXKHO, OJTHAKO, YTO
MIPOM3BOAUTEIN CMOTYT C IIOMOIIBIO XMMUHU H30aBUTHCS OT ITOTO H3bsHA.
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OpPHEHTHPOBAThCS MO KOCBEHHBIM MpH3HakaMm. Hacrosmmii Mo-
JIOYHBIN TPOIYKT HE MOXKET CTOUTH CHIIBHO JICIIEBJIE CBOUX KOH-
KYPEHTOB Ha PBIHKE, IMO3TOMY OTKPOBEHHBIN (anbcuukar He
OyzmeT mpomaBaThCs JemieBo, 4ToObl He BbIIATh ceds. Ckopee
BCET0, €ro 1eHa OyaeT HEMHOI'0 HUKe CpeIHEH IeHbl Ha HaCTO-
suue mpoayKTel. Hao60poT, KpymHBIHM TPON3BOINUTENb, BBITYCKa-
IOIIMH MPOIYKTHI HEMHOTO BBIIIE CPETHEH IeHBI, B i1 OyaeT
pPHCKOBAaTh CBOMM MOJIOKEHHEM Ha pblHKe. [Ipu BeIOOpEe mpous-
BOJIUTENSI CTOUT OOpaTUTh BHHUMAaHHME HA MCIOJIB30BAHME pac-
TUTEJBHBIX KUPOB B JPYTHX €ro MPOAYKTaX, — HACTOSIIUN MO-
JIOYHMK He OyZeT UMETh HUKAKHUX JIeJI C PACTUTEIBHBIMH )KUPaAMHU.
Takum 00pa3oM HauMeHee PUCKOBAHHBI IPOIYKTHI C IIEHOM BBIIIIE
CPEIHEro OT M3BECTHBIX IPOM3BOAUTEINECH, HE HCIIOIB3YIOMINX
pacTUTEIbHBIC KUPBI. XOTS M 3TH TOBAPBI MOT'YT HO/IJIEJIBIBATHCS
MolIeHHUKaMH. Hanudue nonenok B Mara3suae 3aBUCHUT OT TOTO,
C KaKMMH TOCTaBIIMKaMH paboTaeT NaHHBIH MarasuH. [loaTomy,
YTOOBI HE KYNHUTH MOIJEIKY BMECTO M3BECTHOW MapKH, IMPHXO-
IUTCS OLIEHUBATh U Mpoaasia. TpyaHo cebe mpeacTaBUTh, YTOOBI
MpOIaBel, MPOSBISIOUINI XaMCTBO, TPy0OCTh, HEYBa)KEHHE K I10-
KyTaTelto, 3a00THJICS O 3A0POBhE MOKYMIATEes U MCKAJl YECTHBIX
MOCTABIIMKOB. 3aypsIHOCTh aCCOPTUMEHTA TOBAPOB B MarasmHe
MOXET yKa3bIBaTh, UTO BIIa/IeJIEIl Mara3uHa IJI0X0 pa30upaeTcs B
NPOAYKTAaX W MarasuH JUJIsl HEro JIMIIb UCTOYHUK Joxozaa. B mu-
POBO33pEHHMH TAKOTO MPOABIIA 30POBhE MOKyNaTeIel — TNIHOE
JIeTI0 CaMMX TIOKyTaTesel U ero He KacaeTcsl, OKa 3TO HE BIMSET
Ha puObLIb. Eciy ecTh BO3MOXKHOCTB, JIy4Ille He OKYIATh IPO-
JTYKTBI, OTHOCHUTEJIBHO Ka9eCTBa KOTOPHIX OCTAIOTCS COMHEHUS.
Kaprodens ¢pwu, xapeHble Kypbl W Ipodas >KapeHasl Mmpo-
nyknus pactdyma marT CymecTBEHHBIH BKJIaX B MOTpeOiieHne
HaCeJICHHEM TPaHC)KUPOB. YueHble U3 JlaHuu ¥ UX HHOCTPaHHBIE
KOJIJIETH TOKYTIalld KapTodenb Gpu U KyCOUKH KypPHUIIbl B TECTE
B pectopaHax McDonald’s 1 KFC u ananmu3upoBaiu uX CTaH-
JApTHBIM METOZOM. B 00mieii CIIO)KHOCTH 3a Tepuoj ¢ HOSIOpst
2004 roxa o ceHTs0ps 2005 roga ObLT MpoaHATU3UPOBAH COCTAB
nopunii u3 43 pecropanoB. Pesynprars nokazansl Ha Puc. 24. [Ba
pecropana u3 Poccuu mokaszaay HEIJIOXME Pe3yJIbTaThl Ha 001eM
¢done. Xots 4 T TPaHCKHUPOB 32 ONMH NMPHEM IHIIH — ITO yKe
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McDonald’s
New York City, USA (23%, 11%) [
Peru (24%,9%) T
Atlanta, USA (19%, 11%) [ oo
Glasgow, UK (18%, 13%) o)
Johannesburg, South Africa (28%,1%) @
Poland (18%, 8%) [
Aberdeen, UK (15%, 14%) [ oo
London, UK (16%, 13%) [ oo
Finland (12%, 7%) T
France (15%, 11%) [ T
Italy (14%, 8%) [T
Norway (129%, 6%) [
Barcelona, Spain (13%, 9%) T
Sweden (12%, 6%) [ o
Hamburg, Germany (10%, 8%) [ )
Wiesbaden, Germany (9%, 9%) T
Hungary (10%, 8%) oo
Austria (12%, 6%) [
Portugal (10%, 8%) T
The Netherlands (7%, 6%) [T
Russia (10%, 5%) 1
Czech Republic (11%, 4%) 1
Malaga, Spain (5%, 9%) I
Denmark (1%, 1%) [

[ French fries, 171 g [@ Chicken, 160 g

0 5 10 15 20 25
KFC
Hungary (35%, 31%) ——
Poland (42%, 24%) s
Peru (31%, 32%) —

Czech Republic (22%,38%) [ oo
Bahamas (34%,7%) [ o
Durban, South Africa (30%, 11%)
Johannesburg, South Africa (19%, 13%) [ T
New York City, USA (16%, 5%) oo
Hamburg, Germany (7%, 11%) [ T
France (8%, 12%) [ T
London, UK (9%, 10%) [ T
Glasgow, UK (2%, 8%) [T
Barcelona, Spain, (7%, 1%) —1
Portugal (6%, 3%) I
Malaga, Spain (4%, 1%) o
Aberdeen, UK (1%, 3%) [0
Denmark (2%, 2%) [
Russia (2%, 0.4%) [
Wiesbaden, Germany (1%, 1%) [0
0

[ French fries, 171 g [ Chicken, 160 g

T T T T 1
5 10 15 20 25

Industrially Produced Trans Fatty Acids (g)

Puc. 24 Coaep:xaHne NpoMbILLICHHBIX TPAHCXKHPOB B KapTodene ¢ppu u xa-
penoii kypuue B pecropanax McDonald’s u KFC. B cko0kax yka3an npoueHt
TPAHCIKUPOB OT 0011ero :xkupa. [opu3oHTaIbHASA OCh: COlEPKAHUE TPAHCIKHU-
POB B 0/1HO¥i mopuuu (AKeaThIi — kKapTodeb ¢ppu 171 1, KpacHbIi — KapeHas
kypuua 160 r). (Stender S. Dyerberg J., High Levels of Industrially Produced
Trans Fat in Popular Fast Foods. N Engl J Med 2006; 354:1650-1652)



C YEM EJAT TPAHCHKUPBI? 109

Puc. 25 IlpurorosjieHue kaprodes ppu

1,7-2,0% B xasnopuiiHOCTH panuoHa. B npyrux poccuiickux pe-
cropanax McDonald’s 1 KFC coxepxanue TpaHCKUPOB MOKET
OBITh UHBIM.

I'uaporenusupoBanHoe Maciao (KOKOCOBOE, COEBOE U JIP.) HC-
MOJIB3YeTCs TIPH IPOM3BOACTBE IOT-KOPHA, KaK 0ojee CTOWKoe K
HarpeBy u Oojiee SKOHOMUYHOE, YeM HETUAPOTreHU3UPOBAHHOE.

Jaxxe ecau B KadyecTBE (PPUTIOPHOTO HIIM HMOMKOPHOBOTO
KUPa UCTIOJIB3YETCs] HATYPAbHBIH )KUP WM Macilo, IPU ero Io-
BTOPHOM MJIU JITTUTEIIEHOM HCIOJIB30BAHUH OBICTPO pacTeT KOJIH-
YeCTBO BEChbMa BPEIHBIX, B TOM YHCJIE KAaHIEPOTEHHBIX COEIH-
HEHWH, TakuX Kak OcH3(a)mupeH. [1o BpemHOCTH Takol MpOmYyKT
MOJTy9aeTCsl He JIydlle, YeM Ha THApPOKUpax. B omHoM u3 padbot'
B 0TpabOTaHHOM (PPUTIOPHOM ITOJICOTHEUHOM Maciie ObLJIO Haii-
JneHo 55% TOoNspHBIX COeIMHEHWH (K KOTOPBIM B TOM 4YHCIE

161 Sebedio J L et al. Linoleic acid isomers in heat treated Sunflower oils. J. Am. Oil
Chem. Sot. 1988; 65(3):362-366.
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OTHOCATCS CBOOONHBIE >KHpHBIE KUCIOTHI), 40% mnonumepuso-
BAaHHBIX TPUIIULEPHUIOB, 2,4 % TpaHCU30MEPOB JIMHOJIEBOU KHC-
notel. CornacHo EBporneiickum TpeGoBaHUSIM, TPUHATHIM Ha KOH-
rpeccax mo GpuTopHbIM x)upam B XareHe (I'epmanus, [11-2000 r,
IV-2004 1) obmiee coneprkaHue MONSPHBIX COSAMHEHHUIH BO (GpH-
TIOPHBIX KHUPAX JOJDKHO OBITH He Ooree 24 %, MOJTUMEPHBIX CO-
enuHeHnit — He Oonee 12 %. [Ipu Takux KOHIEHTpAIUAX COOEp-
KaHHe TPAHCH30MEPOB MOKHO OXHJaTh okoyio 1%. UroOsl pa-
JVKAJbHO YMEHBIIUTH COAEPIKaHUE BPEIHBIX BEIIECTB, HYKHO
B JICCATKH Pa3 COKPATUTh MPOAOIKUTEIBHOCTh HUCIOJIB30BAHUS
Macia, 9To B YCIOBUAX (pacTdyma HEBOSMOXKHO M3-3a HEPEHTa-
O6enpHOCTH. Ha mpakTuke QpUTIOpPHBIE KUPBI MOTYT HCIIONIB30-
BaThCs OOJIBINE Henenu 1pu Temrepatype 160-180 °C.

B nactosmiee Bpems B Poccum conmepikaHue TpaHCU30MEPOB
B npoxaykrtax coriacHo CaunlluH 2.3.2.1078-01 (mo cocTostHUIO
Ha MapT 2012 1) HOpMUPYETCs TOIBKO B MPOYKTaX JETCKOTO TH-
TaHUs ¥ TOJIBKO IBYX BUJIOB:

® aJanTHPOBAaHHBIC MOJIOYHBIE CMECH (CyXHe, >KHUIKHE,
IPECHBIC W KHCIIOMOJIOYHBIE) JIJISl ISTCKOTO IMUTAHUS — He
6oee 3 % OT Macchl KHpa;

e  xJ1e000yI0YHbIE, MyYHbBIC KOHIUTEPCKUE H MYyKOMOJIBHO-
KPYIISIHBIC W3JCTUsl IS [HTAHHUS JOIIKOJIBHUKOB H
MIKOJIBHUKOB — He O6oee 7 % OT Macchl Kupa.

B apyrux nmpomykrax ux copep)KaHHe OCTAeTCs Ha COBECTH
MIPOU3BOIUTENEN.

Ponutenn MoryT KOHTpPOIHUPOBATH MHUTAHWE CBOUX JETEH
JIOMa, HO B IIKOJIAaX, AETCKUX CaJlaX U APYTUX ACTCKUX yUpexK/e-
HUSIX 33 9TO OTBEYAIOT MECTHEIC BIACTH.

[To HOBBIM mpaBuiIaM B MEHIO MOCKOBCKHMX JIETCKHX CaJIOB U
IITKOJT HE JTOJKHO OBITh MPOIYKTOB C MaprapuHOM M THAPOTCHH-
3UPOBAaHHBIMH KUPAMH, & TAKKE )KUPOB 0€3 yKa3aHHs COCTaBa
(pacTUTENbHBIN KUP, KOHIUTEPCKUN KUP).'> OgHAKO, KAKUM-TO

162 Toguc B.J. u ip. « TpeGoBanus K OKa3aHUIO eIMHON KOMILIEKCHO# YCIIyTH MO Op-
raHU3alUY MUTaHUsT OOYYAIONIMXCSl U BOCITUTAaHHUKOB B 00pa30BaTEIbHBIX YUPEXK-
JICHUSIX cUcTeMBbl JleapTraMenTa oOpa3oBanus ropoga Mockssl B 2012 romy».
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00pa3oM OHM Bce K€ TIOTaIu B 0a3y NaHHBIX MTPOIYKTOB, UCTIOTb-
3yeMBIX JUUISI HamoJHeHus 3Toro MeHto (Tabu. 8).' Hampumep, B
MPOAYKTaxX M3 3TOH 0a3bl BCTPEUAIOTCS <OKUP PACTHUTEIBHBIN,
«3aMEHUTENIb Maclla KaKao», <OKUp PACTUTENbHBIN (Ha OCHOBE
MaJibMOBOTO M TOJICOJIHEYHOTO Macen)» W T.aI. Takxe BcTpe-
YalTCAd MHPOAYKTHI C apoMaTrU3aTopaMu, UIACHTUYHBIMHU HaTy-
paJIbHBIM, XOTS IIPU OpPraHU3aLMHU JETCKOI0 MUTAHUS HE JOJIKHBI
HUCIIOJIb30BAaThCd  NPOAYKTHI, COOEPIKAILHME HCKYCCTBEHHBIE
apoMaTh3aTopbL.'* VICKyCCTBEHHBIE apOMaTHU3aTOPbI CKJIOHHBI
BBI3BIBATH aJIepruu. HEKOTOphle CHHTETUYECKUE BUTAMUHBI, Ha-
npumep E m Oera-kapoTwH, cojepaT W30Mephbl, HE BCTpeYaro-
IIuecst B IPUPOJIE, IOITOMY 000CHOBAHHOCTH MX MacCOBOTO BBE-
JIEHHS B PALIOH JIETEH BBI3BIBAET COMHEHUA.

Tak>xe BBI3BIBAET COMHEHHUE HCHOJIb30BAHUE JI€30JI0PUPO-
BaHHOI'O COEBOI'0 Macjla B KauyeCcTBE MCTOYHHKA JIMHOJICHOBOM
KHUCIIOTBI, BBUAY TOTO, 4TO 10 27 % ee MOXKeT ObITh U30MEepH30-
BaHO mpu nezofopanuu. OpHAKO, HAJO MPHU3HATH, YTO HA HBI-
HEITHEM POCCHUICKOM PBIHKE HE CYIIECTBYET AOCTATOYHOrO KO-
JUYECTBA JKUPOBBIX MPOMAYKTOB, KOTOPBIE OBl CIYKHUJIU HCTOY-
HHUKOM KHUCIIOT OMera-3 u 0€30roBOpOYHO TOAMIIMCH JIJISI OPTaHu-
30BAHHOI0 JIETCKOro MuTaHus.'®s HeoOxommma rocygapCcTBeHHasA
mporpamMma JiJisi pa3BUTHS TIPOU3BOJICTBA HEpapUHUPOBAHHBIX
PaCTUTEIBHBIX Macesl BBICOKOT'O KadyecTBa, OOTaThIX KHUCIOTaMHU
KJacca oMera-3 v MpUroiHbIX JJIs1 A€TCKOTO MU TaHUSI.

163 Mropmarmonras 6a3a TaHHBIX TI0 THIEBHIM MPOILYKTaM, HCTIOMB3YEMBIM B ITH-
TaHUU 00YYaIOIIMXCS U BOCIIUTAHHUKOB ropoga MockBbl, pefocrasieHa Hayuno-
METOANYECKIM COBETOM I10 CAHHTaPHO-3IUICMUOIOTHYECKUM U THTHEHHIECKUM BO-
mpocam mpu [TTaBHOM rocynapCTBEHHOM CaHUTAPHOM Bpaue 1o ropoxy Mockse (Te-
nedoH amst crpaBok: (495) 77-44-660). Pasmeriena Ha caiite http://www.detnadzor.
ru/

164 B CIIIA u B EBpocotose BHyTpeHHE MPOTHBOPEUMBHIil TEPMHUH «HIEHTHUHbIH Ha-
TYpaJbHOMY apoOMaTH3aTop» OOJbIIE HE UCTIOIb3YeTCsI.

165 B 51oM KauecTBe MpescTaBIseT MHTepeC HepahuHUPOBAHHOE PHIKUKOBOE MACIIO,
HBIHE TIonyJsipHOE Bo Ppannun kak canaroe. O ppuKHKOBOM Macie cM.: Cuzosa H.B.
u 1p, XKupHokucnoTHslit coctaB macia Camelina sativa (L.) Crantz u BeiOop onTh-
MAaJIbHOT'O aHTHOKCHUAAHTa. XUMUS pacTUTEAbHOrO chipbs. 2003. Ne2. C. 27-31.
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Taomuua 8. IIpoayKThI H3 YTBEP:KACHHOT0 MEHIO HIKOJ U JeTCKHX CaJ0B.*

HasBanne npoaykra Cocras

«ITacra mokonaaHo-0pexoBasi, MOKONAIHO- caxap-Tecok (caxapHasl Iy/pa), ’KHpP PACTUTEIbHb
MOJIOYHAs C 100aBICHHEM BUTAMUHHO- 00e3KIPEHHOE, COMb “DKCTpa”, opex (yHIYK TepTE
MUHEpPAJIbHBIX CMECE». “JlenuTun”, apomaruzarop “BaHUIbHO-CIUBOYHBLH

BUTAMUHHO-MHHEpaJbHBIH npeMukce “Banerek-57.

3aBrpaxu rotoBele. “Illapuku mokonagHele”  pHC, caxap, Kakao-TIOPOLIOK, IITIOK03a MHIIEBast, IKC
JKHP PAaCTHTEJIbHBII, conb, BuTaMuH C, 100aBKH 11
HaTypasbHbIi “Kapamerns”, sMynbraTop-JeuTHHbI,
HatypansHOMY “1lloKonan”, BAHMIMH KPUCTAILTIYC

HaTypaJbHOMY.
Kondets! mazuposanHble “Ycnesaii-ka” caxap, Ima3yphb IOKOJIaaHas (caxap, 3aMeHHTeIH K
oforaiieHHble BATAMUHAMH U MUHEPAIbHBIMA ~ THIIA,! KaKa0-TIOPOIIOK, SMYIbraTop-JICLUTHH, apON
BELIECTBAMH HaTypalbHOMY “‘BaHMINH), TaTOKa KpaxMaabHasl,

MOJIOKO CyX0€ 00€3)KUPEHHOE, ;KHP PACTHTEIbHBII
TPUKAJIBIUS TUTPAT, TEMOIIOOMHOBBIN MOPOILIOK, K]
MOIH(GHUIUPOBAHHEIN, CMECh BATAMUHHAS (BUTAMUE
Be, ouorun, E, /13, A), apomaruzarop “CiIHBOYHEII

Kondertst “Opexossie 6aTorunky “Kamuran caxapHasi Iyzipa, KOKOCOBasl CTpy»KKa, Oerast Ta3yp:

CuiibBep” ¢ BATAMUHAMH ¥ OPTaHUUECKUM 3aMeHHUTeJb KaKa0-Macja, MOJIOKO CyXoe 00e3xku]

HoI0M, IIIa3UPOBAHHBIC BAHWIIHMH), TTATOKA, MOJIOKO CyX0€ 00€3KUPEHHOE, K:
BUTaMHUHHO-MHUHEpaJbHas cMech “ar1eBut-K” (BuTal
MHKPO3JIEMEHThI:MarHUH{, IMHK, MapraHel).

Miociu npecoBanHsle: baronunku Butanan XJIOTIbsL 4-X 3€PHOBBIC (XJIOIbsI OBCSHBIC, PIKAHBIE.II

B ymaxoBke. 1. Tpormueckuii. 2.YepHuka. L[yKaThl aHAHAC, MOPOLIOK YEPHUKH, 3AMEHUTEIIb Ma

3.A6puxoc. 4.YepHocus KpaxMaibHas KapaMelbHast, Ia3yps Oerast (caxap, -
CyX0€ MOJIOKO).

baron4nku Mrociu B HOrypToBoii masypu “BuniHeBblil” 6aTOHYHUK: A610YHOE MIOPE, BUIITHEBD
“Bumas”; “S10109HO-KOPHYHBINA ", B MOJIOYHOH M3 3€PHOBBIX KYIBTYp, caxap, CymeEHbIe 1010ku, 1o
1a3ypy, 00OraleHHblH BuTaMUHaMe “CKyll  PacTHTeIbHBII JKHP, CHPOII ITTIOKO3BI, OBCSHBIE H 1
bap” moxonazn. MaJIBTONCKCTPHH, IIEKTHH, CTA0MIN3aTOPhI (COPOUTC
JICIUTHH, apOMaTU3aTOp (BUIIHH) HACHTUIHBIH HAT)
“$161109HO-KOPHYHEIIT” GATOHYHK: SIOIOTHOE ITIOPE,
KYJIBTYp, caxap. CylIEHbIe sI0JI0K0, HOTYPTOBBIIL 1O
CHPOII ITTIOKO3BI, OBCSIHbIE U TIIEHUYHBIE XJIOTIbS, M
KOpHIIA, IEKTUH, CTA0MIM3aTOPHI (COPOUTON, TIIHIIE]
apoMaru3aTop(s1010ka) UACHTUYHbINA HATypaIbHOMY
“Cxyrn 6ap” B MOJOYHOI TIIa3ypH C MIOKOIATOM: XJI¢
[JIa3ypb, CTYIIEHOE MOJOKO 00€3)KUPEHHOE, CUPOTI 1
JKHP, JICKCTPO3a, KAKa0 MOPOIIOK 00e3KUPEHHBIH, 3
apoOMAaTH3aTOp BAHWIIM WACHTHIHEIN HAaTYpalbHOMY

* http://detnadzor.ru/infobase/index.html

Kak yxe oTMe4anoch BbIIIe OCOOEHHO MHOTO TPAaHCH30MEPOB COIEPIKUTCS B
3aMEHHUTEIISIX KaKao Maclia HeJIaypHHOBOTO THIIA, TOCKOJIBKY HUMEHHO TPAaHCH30MEPHI
HPHUIAIOT STHM )KHPaM HEOOXOIMMOE COYETaHHE TBEPAOCTH H JICTKOIUIABKOCTH.
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HapyuienHoe TpedoBaHue

ii “DKOHAT”, MOJIOKO CyX0e B COCTaBE MPOIYKTA JAOKHBI OTCYTCTBOBaTh MaprapyH,

i, KaKa0-TIOPOLIOK, SMYJIBIaTOp THIPOrCHU3UPOBAHHBIC JKUPBI, )KUPbI 0€3 yKa3aHUs COCTaBa

’, WICHTUYHBIA HaTypadbHOMy, (0003HAaYEeHHBIE KaK KOHIUTEPCKHH JKUP WIIH PACTHTEIBHBIN XKHP),
HCKYCCTBEHHBIE KPACHTEIN ¥ CHHTETHYECKHE aPOMATH3aTOPbI
(KpoMme BaHMIIMHA)

TPAKT STYMEHHO-COIOOBBIN, B COCTaBE MPOIYKTa HE JOIYCKACTCS UCIOIb30BAHIE

MIEBbIC: KPACUTEIb TUIIEBONM  MCKYCCTBEHHBIX KpacUTENIEH U UCKYCCTBEHHBIX apOMaTHU3aTOpOB
apoMaTH3aTop HJEHTUUHBIH

KUH — WACHTUYHBIN

AKA0-MAac/Ia HeJJAayPHHOBOTO  W3JIEINHS He TOJDKHEI COZlepiKaTh MaprapyHa,

[aTU3aTOP UCHTUYHBIH THAPOT€HU3UPOBAHHBIX )KHPOB, XKUPOB 0€3 YKa3aHHUs COCTaBa
BIBOPOTKA MOJIOYHAS CyXas, (0003HAYEHHBIX KaK KOHAUTEPCKUH JKHUP MM PACTHTEIBHBIN KUP),
1 “Cor03 719”, Boia UTHEBAs,, KOHCEPBAHTOB, HCKYCCTBEHHBIX KPACHTENIeH U apOMaTU3aTOpOB
yaxmal KapTodeabHbIit

w1: C, B1, B2, B3, B6, B12, PP,

” UICHTHYHBIA HATYpaIbHOMY.

, (caxap, Kakao-MopoOIIIOK,

)CHHOE. IMYJIBTATOP JCLUTHH,

IKA0-TIOPOILIOK, COJIb,
mwHel: B1, B2, PP, Be, B3, B12,

IICHUYHBIC, H‘IMQHHLIG), HU3I0M, B COCTaBE IN1a3ypu HE IOITyCKACTCs UCIIOJIb30BaHUEC

cila Kakao, (ppyKTo3a, maToka TUJIPOTEHNU3UPOBAHHBIX JKUPOB, PACTUTEIBHBIX KUPOB, KPOME
JaMeHHTeIb MacjIa KaKao, KaKao-Maclia

i KOHLICHTPAT, BBITSKKA B COCTABE IPOJYKTa HE JOJDKHBI COJCPIKATHCS HCKYCCTBEHHbIS
ypTOBBIN MOPOIIOK, KpacuTeNN 1 apOMaTH3aTopH;

IIEHUIHBIE XJIOTIBS, B COCTaBe INIa3ypH He JIOITYCKAETCsl HCTIOIb30BAHNE

)1, TITULEPOIT), SMYJIBIaTop TU/IPOT€HU3UPOBAHHBIX KUPOB, PACTUTEIBHBIX KUPOB, KPOME
/PaTbHOMY. KaKao-Macla

BBITSKKH M3 36PHOBBIX
OLLOK, PACTHTEJbHbIH JKUP,
AIBTOICKCTPHH, MOJIOTAst
)OJT), SMYJIBIaTop JIUIETHH,

OHBIC 3JIaKH, MOJIOYHAS
JTIOKO3bI, PACTHTEIbHBI
MYJIbIaToOp JELUTUH, COJIb,
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Ha3Banne npoaykra Cocras

[leuenne caxapHOe BUTAMHHH3UPOBAHHOE: Myka nieHnyHas IEPBOTO COPTa, MyApa caxapHasi,
“HesxHoe” ¢ BanunmuaOM, “Hexnoe” ¢ CHPOII, SIMYHBII MOPOLIOK, COJa TUTHEBAS, CONb, COJ
MoJtokoM, “Hexnoe” ¢ meom utamunHb 11-03 (A, E, B1, B2, B6), apomarusat

(BannuH).?

ITeyeHbe caxapHOE ¢ BUTAMMHAMM U JKelle30M  MyKa MIICHUYHAs B/C, Iy/pa caxapHas, ;KHP PacTH
“Yrpennee”, (cMech paUHIPOBAHHBIX, €30/JOPHPOBAHHEIX PAC
M30MEpBI )KUPHBIX KUCIIOT He Gonee 1%), MOJIOKO I
caxapoM, MeJIaHK, HHBEPTHBIN CHPOTI (CaXxapHBIH Ii¢
JyYTJICKUCIIBIH, KHCIIOTa JIAMOHHAs ), PA3PBIXJIUTEIE
yIII€AMMOHHUHHAS COJIb; COJIb, MOJIOKO LEIBHOE CYXC
HaTypaibHOMY “BaHWIB”, MPEMHUKC BUTAMHUHHO-MH

[euenne “HO6uneitHOE” Myka nieHnyHasi, caxap, Maclio najbMOBO€, BOJA I
SIMYHBIN TIOPOIIOK, Pa3phIXIUTENH, OMKapOOHAT HAT
COJIb IIOBapEHHAsI IUILEBAs, ApOMATH3aTOP “BaHHJIb
HATypalbHOMY, SMYJIbraTop-ICHUTHH COEBbIN.

[Neuense “CnuBovHast KOpOBKa”, Myka nieHnYHas IEPBOTO COPTa, MyApa caxapHasi,

“Connpimko”, “OmyBanunk”, “TepemMok”, CHUPOII, SIMYHBII MOPOLIOK, COJla TUTHhEBAs, COJb, COJ

“AHToIka” apOMaTH3aTOp UJICHTHYHBII HATypaIbHOMY (BaHHIIY
E,Cy

3aBTpaku rotoBbie. [IpOAyKTHI MUTAHUA AT PHC, KpyIla MaHHas, caxap, ;KHP PACTHTEJIbHBbIH, C

JIeTeH JOMIKOIBFHOTO 1 IMIKOIBHOTO BO3pacTa:  HaTypalbHAs COKocozepkamas GppyKToBast, KaabIu

“Kosnblia pucoBble BUTAMUHHBIC “BuiHeBble™ muieBble: KPaCUTENb MUINEBON HATypanbHbIN “Mu:
“BUIIHA" — MACHTHYHBIA HATYpaIbHOMY.

HWpuc tupakeHHbIi nomyTBepabli “Upucku o1 Caxap, MOJIOKO LIETEHOE CYX0€, ;KUP PACTHTEIbHB

Jlenuckn” ¢ BUTAMHHAMU JKEJIATHH, JICUTHH, COJIb TIOBAPEHHAS], ITUIEPHH, BI
cmech (Buramunb:C, B1, PP, B2, B6) apomarusaro
HaTypaabHOMY.

Bagmu “KOHAIICBI” co BkycoM cbipa, MYKa MIICHIYHAS B/C, KHP PACTHTEIbHBIN (a5

CMeTaHbI | JIyKa, YKpoIia, OoJIMMepHast HOIMPOBaHHAs, MOJIOKO CyX0€, KJIeTJaTkKa, JIyK CYIII

mieHka, 30r. HATypaJbHBIH, YKPOI CyLICHBIN

3aBTpaku rotoBsie.IIpoayKThl nUTaHMSA puc, caxap, KCTPaKT STYMEHHO-COJIONOBBIH, :KUP Pa

JUTS ieTeil IOIIKOIBHOTO U IIKOJIBHOTO
Bozpacra:”’lllapuku pucosbie”

3aBTpaku rotoBsie. [IpoayKThl uTaHus KpyIa KyKypy3Hasi, caxap, MIIeHNNa, KaKao-TIOPOLI
JUISL A€TEH TOIIKOIBHOTO U ILIKOIBHOTO COJIb, KHP PACTHTEJNbHBIH, 0CHOBa “Buuins” Hary
BO3pacTa:”3Be3I0YKH MOKOTaTHbIE 1 (pykroBast, ButamMiH C, T00aBKH MUIIEBBIE: SMYJIbI
(bpykToBBIE” nuiieBsle HatypaibHele “Kapamens”, “MuXpoma K

nuIeBast (HaTpHuil ABYYIIEKUCIIbIN) apOMaTH3aTOPEI
“Bummas” u “Illokonan”, BAHWIIMH KPUCTAIUTHIECKH
HAaTypaJbHOMY.

KosnbacHble u3aenus Jist IATaHKs TOBSIMHA, CBHHUHA, MOJIOKO CyX0€, MaCJI0 PACTHTE
IIKOJIbHUKOB: COCUCKH “KitaccHbie”, BeCoBble, KMBOTHBIN 0€JOK, BOZA, COJb, Caxap, MyCKaTHBIN Of
B HAaTypaJIbHON WM HCKYCCTBEHHOW 000IOYKE HUTPHUT HATPHUSI

2 HO-BI/IIII/IMOMy, apoMaTrU3aTOPhI YKa3aHbl TOJIBKO IJI IEYCHBS C BAHUIIMHOM.
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Hapymiennoe Tpe6oBanue

MaIbMOBOE MAcyI0, HHBEPTHBI  0€3 MaprapuHa, THApOreHU3UPOBAHHBIX KUPOB, KUPOB 6€3
b yIJIeaMMOHOWHAS, MPEMUKC  yKa3aHHs COCTaBa (0003HAYCHHBIX KaK KOHIUTEPCKHI JKHP HIIH
Op MACHTUYHBIH HATYypaJIbHOMY PACTUTEIBHBIH JKHP), HCKYCCTBEHHBIX

KpacHuTenel 1 HCKyCCTBEHHBIX apOMaTU3aTOPOB

TeJbHbIH “AJbTaBucTa-1” 0e3 MaprapuHa, THAPOTCHI3UPOBAHHBIX KUPOB, )KHUPOB Oe3
MTEIBbHBIX Macel, TPaHc- yKazaHus coctaBa (0003HAYCHHBIX KaK KOHAHTEPCKUH KUP HITH
JIHOE CTYIIEHHOE C PaCTHTEIIBHBIN XKHP), HCKYCCTBEHHBIX

COK, BOJIa TUTHEBAs, HATPHIL KpacuTesell 1 MCKYCCTBCHHBIX apOMaTH3aTOPOB

[: HATPUH IBYYTJICKUCIIBII,
€, APOMATU3ATOP UJICHTUYHBIN
1epasbHbIi “Drarman”

[MTHEBAsA, KpPaxMall, 6e3 MaprapuHa, ruJporeHU3UPOBAHHBIX KUPOB, KUPOB 6€3
prst ¥ ipodocdar HaTpus, yKa3aHus cocTaBa (0003HAYEHHBIX KaK KOHIUTEPCKUH XKUP HITH
-MOJIOKO”, UJICHTUYHBIN PaCTHTEIIBHBIN XKHP), HCKYCCTBEHHBIX

KpacHuTenell i HCKyCCTBEHHBIX apOMaTU3aTOPOB
MaIbMOBOE MacyI0, HUHBEPTHEIN  0€3 MaprapiHa, THporeHU3UPOBAHHBIX KUPOB, KUPOB 6€3

b YIJICAMMOHOIHAS, yKaszaHus coctaBa (0003HAYCHHBIX KaK KOHAHTEPCKUH KUP MK
H), 0eTaBUTOH (BUTAMUHBI A, PaCTHTEIIBHBIN JKHP), HCKYCCTBEHHBIX
KpacuTesell 1 MCKYCCTBEHHBIX apOMaTH3aTOPOB
)b, OCHOBA “BHIIHA" B COCTaBE MPOIYKTa HE JOIYCKACTCs HCIOIb30BAHIE
1, BuTamuH C, 100aBKH HCKYCCTBEHHBIX KPACUTEJIeH U HCKYCCTBEHHBIX apOMaTH3aTOPOB

Xpoma Kapmun”, apomatusarop

it COIO3, naroka, UPHC HE JOIDKEH COfiepKaTh MaprapuHa, THAPOTEeHU3UPOBAHHBIX
ITAMHHHO-MHHEpaJIbHast KHPOB, XKUPOB 0e3 ykazaHus coctaBa (0003HAYCHHBIX KakK
) CIIMBOYHBIH, MICHTHIHBIH KOHUTEPCKUH XKUP WM PACTUTEIBHBIH JKHP), KOHCEPBAHTOB,

HCKYCCTBEHHBIX KPAaCUTENeH H CHHTETHYECKHX apOMAaTH3aTOPOB
(KpoMe BaHMIIMHA).

10BO€ MacJ10), COJIb TUILEBast
>HBII U3MEJIBYEHHBIH, ChIp

CTHTEJIbHBIN, COJIb.

K, OBEC, INIFOKO3a MHIEBAs, B COCTaBe MPOIYKTa HE JOIMyCKAETCs HCIOIb30BaHIE
yaJlbHAs COKOCOAEPIKAIast HCKYCCTBEHHBIX KPAaCUTeNIeH U HCKYCCTBEHHBIX apOMaTH3aTOPOB
aTOP-JICLIUTHHBI, KPACUTENN

apaMUH’’, pa3pbIXJIUTEIIb-COA

UJIEHTHYHbIE HAaTYpPalbHBIM

H-apOoMaTU3aToOp UISHTUIHBIN

JIbHOE, MCJIAaHK, KpyIia MaHHas,
X, aCKOpGI/IHOBaSI KucJjora,




116 TPAHCKUPBI: UTO DTO TAKOE M C YEM UX EJST (TOJTHBIN BAPUAHT)

Ha3Banue npoaykra CocraB

Baduu ¢ BuTaMuHAME ¥ jKeIe30M
“[IIxompHbBIC”

JleTckue 3aBTpaKH/IONIHAKH U3 OHCKBUTHOTO
nonydabprkara ¢ HaunHKOH “BoHan
beremotuk” oboraiieHHbIe HOAOM U
BuTaMiHOM C, 00OTallICHHBIEC KaJIbIHEM U
ButamuHoMm C
Badgumu “/lerckue ciuBounsie”, “/leTckue

99

CIMBOYHbIC OpUTHHANbHBIE”, “/leTCKie
3eMIITHUIHbBIE OPUTHHAIBHEIE”

Konnenrparsl kucenet ¢ BUTAMUHAMA
«Kucenek 3010Tol mapy» st getei
JIOIIKOJIBHOTO M

IIKOJILHOTO BO3pacTa

Myka nueHnYHasi, myapa caxapHasi, 5KHp PacTHTe!
pPadUHHPOBAHHDIX, 1€30/I0PHPOBAHHDBIX PACTHTE,
JKHPHBIX KHCJIOT He foJiee 1%), CHIBOPOTKA MOJIOY
CyX0€, KaKao-IIOPOLIOK, SINYHBIH MOPOLIOK, Pa3phIX!
MacJio pacTHTEIbHOE, MacTa s COMBAHMUS, TIPEMHUK
“dnarman”, apoOMaTH3aTOP HACHTHYHBIN HATypajIbH

MyKa TIIeHIYHAs B/C, caxap, MEJIaHK, Maco PacTH
1eTbHOE, MHIeBast 100aBKa (IUTPaT Kabims E-33:
(Boxa, caxap, amy;abraropbl E471, E475), pa3psix»
MIOBapeHHAs!, APOMATU3ATOPHI HICHTHYHBIC HATYpaIl
CIIMBOYHBIN ", BUTaMuH C

Myka nureHnYHas B/c, mypa caxapHasi, JKHP PacTh
NaJbMOBOTO U MOACOTHEYHOT0 MAaceJ), MOJIOKO CY
CyXasl MOJIOUHAS], IMYHBII HOPOILIOK, KAKA0-IIOPOLLQ
MOBapeHHas INIIEBast, HATPUH ABYYIICKUCIBIH (COZ
HaTypagbHBIM: KOHIIEHTPUPOBAHHOE MOJIOKO, 3eMJI

Co BKyCOM MepcHKa: caxap-Iecok, Kpaxma, peryis
kuciora, npemukc Butamunusii (C, B1, B2, B6, Bl
MAHTOTEHOBASI KMCIIOTA, (hONHEBas KUCIIOTA, OUOTHE
COKa, 0eTa-KapOTHH, HATPUI TUMOHHOKHCIIBIH, S07IC
HATYpaJbHBIC M HICHTHIHBIC HATYPAIbHBIM.
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HapymenHoe TpedoBanue

bHBIIi “AJsibTaBucTal” (CcMech B cOCTaBe NPOLYKTa JIOKHBI OTCYTCTBOBAaTh MaprapyH,
TbHbIX MaceJl, TPAHC-H30MePbl THIPOTeHU3UPOBAHHBIE JKUPBI, )KUPbI 0€3 yKazaHUs cOCTaBa

Hast CyXasi, MOJIOKO IIEIIHOE (0003HaUCHHBIE KAaK KOHJUTEPCKH JKHUP HITH PAaCTUTEIBHBINA XKUP),
IUTENb: HATPHI JABYYIJICKUCIBIH, HCKYCCTBEHHbIC KPACHTENM M CHHTETHYECKHE apOMaTH3aTOPbI

C BUTAMHHHO-MHHEPAIbHBIN (KpoMe BaHWMJIMHA).

omy “Banmip”

[eJIbHOE, MOJIOKO CYX0€ B COCTaBE IPOYKTa JAOJDKHbI OTCYTCTBOBATh CHHTETHYCCKHE

), macTa Juist cCOMBaHUs apoMaTH3aTophl (KPOME BAaHUINHA).

uTenb (Coa MUIeBas), Colib
LHBIM:’Anienbern”, “BaHnibHO-

TeJbHBII (Ha 0OCHOBE B COCTaBe IPOJYKTa JOJIKHBI OTCYTCTBOBATh MaprapyH,

X0€ 00€3KUPEHHOE, CBIBOPOTKA ~ T'MIAPOTCHU3UPOBAHHBIE JKUPBI, )KUPbI 0€3 yKazaHUs cOCTaBa

K, JICIUTHH, CIIUBKH CyXHe, COJIb (0003HAaUYEHHbBIE KaK KOHAUTEPCKHH JKHP WIIH PACTHTEIBHBIN XKHP),
a), apOMaTH3aTOPh! NICHTHYHbIE HCKYCCTBEHHbIC KPACHTENH M CHHTETHYECKHE apOMaTH3aTOPbI

HHKA. (KpoMe BaHMJIMHA).

TOP KMCJIOTHOCTH JINMOHHAS [Ipu mpon3BoaCTBE KOHLEHTPATA HE

2,PP, A, D3, E,KI, JIOITyCKAeTCsl UCIIOIb30BAaHUE KOHCEPBAHTOB, HCKYCCTBEHHbIX
), KOHIICHTPAT CBEKOJIBLHOTO Kpacurelei 1 HICKyCCTBEHHBIX apOMaTH3aTOPOB.

YHAsA KUCJIOTA, apOMaTHU3aTOPbI




YTo NpOUCXOAUT B NUIIEBOH HHAYCTPUU

B nauane 2000-x rooB opranuzaiiu 3paBooXpaHeHus psijaa
CTpPaH OCO3HAJM HEOOXOAMMOCTHh 3aKOHOAATEIBHOTO OrpaHH-
YeHUs KOJIMYECTBA TPAHCKUPOB B MPONyKTax nmuTaHus. Jlanus
(2003), IlIseitrapus (2008), r. Heio-Hopk (2006), r. Kanrapu
(2008), mrrar Kamudopaus (2008)'s, Apctpus (2009), 3anpeTuinun
MPUCYTCTBHE TPAHCKHUPOB BO BCEX MPOAYKTAX MUTAHUS U OIr01aX
PECTOPaHOB, 332 UCKJIIOYEHHUEM OYEHb MaJIOrO0 MX COACP)KaHUS B
OTAENBHBIX city4asx. AHrnus, @panuus, ['epManus He BBOAUIN
3arpeTa, HO BBEJM TPeOOBAaHMS yKa3aHUs TPAHCKHUPOB HA yma-
KOBKe. B HekoTopwIX cTpaHax pectopansl ceT dactdhyn — KFC,
Taco Bell, Wendy’s, MacDonald’s, o coOCTBEeHHOW HHHUITHATHBE
OTKa3aJIUCh OT MCHOJIB30BAHUS JKUPOB, CONEPXKAIIUX TPAHCH-
3omepel. B CIIIA u Kanajge KOIW4YeCTBO TPAHCKHUPOB HOJKHO
OBITh YKa3aHO Ha YIAKOBKE; MPOIYKT MOXET ObITh Ha3BaH CBO-
OOMHBIM OT TPAHCKUPOB ({rans fat free), TOTBKO €CITU UX KOJIWYeE-
ctBo He mpeBbimaeT 0,5 r Ha nopuuio B CIIIA u 0,2 T Ha mopiuio
B Kanazme. D10 MokeT BBOAMTHL B 3a0mykneHue. Hampumep, B
pexiame mopteHuHra Crisco cerogHs 3asiBISsIeTCs, YTO OH «CO-
nepkuT 0 T TPaHCKUPOB B OJHOW MOPIMU». 32 pazMep MOpIUU
KoMIaHus npuHsna 12 r npoaykra. M3 ykazaHHOTO 3asBICHUS
CIIelyeT, YTO KOJIMYECTBO TPAHCKHUPOB B MPOAYKTE HE MPEBOC-
xonut 4,2 %. IlpousBoautens yuncos Lay’s cmeno yTBepxkaaer,
410 B HUX O T TPaHCIKUPOB.'Y

166 TTonnmcan A. IlIBapuaereppom.

167 TIpu 5TOM HHYETO HE TOBOPHUTCS 00 aKPUIAMHUIE, KOTOPBI 06pa3yeTcs B YUIICAX
npH Kkapke. DTOro CIOBa MOTPEOUTENIO JydIlle He 3HATh, — JO TeX MOp, MOKa He
yJacTcs caenaTh YuIckl 6e3 akpuiamuna. Kaprodens u 31akoBbie Coiepkar aMHHO-
KHCJIOTY acHaparuH, KOTopas IIpH HarpeBaHuy Boime 120 rpagycoB IpeBpaIacIcs B
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B Poccum, mon BIMSHHWEM MHPOBBIX TEHAEHUWH W MpH-
ommkenus 2013 1, Korma HaYHYT BCTYNMAaTh B CHIIY 3aKOHOIA-
TEJIbHBIE OrPAaHUYEHMS COACpPKAHUSA TPAHCU30MEPOB, IOSBU-
JIaCh TEHJCHIIMS K CHUKEHHIO TPAHC)KMPOB B MaprapMHOBOM PO~
nykiuu. Tak komnanus «3DOKO», muaep cpein pocCUUCKUX Mpo-
W3BOAMTENEH CHEUATIN3UPOBAHHBIX KUPOB JUIs MMHILEBOM Mpo-
MBIIIEHHOCTH, «IOCTOSSHHO CTPEMMTCS K COKPAIIEHHUIO KOJIH-
YecTBa TPAHCHU3O0MEPOB B CBOEH Mpoaykium».'® B 2011 1. kom-
nanusi «9OKO» BbIBena Ha PHIHOK 3aMEHUTENIb MAacjio Kakao
«39koman 1701-33» ¢ copepkaHreM TPaHCU30MEPOB, HE TTPEBbITIIA-
oM 7 %. IIponyKT npeaHa3HadeH AJisl IPOM3BOACTBA IIa3ypHu
st KoHdeT. pyroii kpymabIi nmpou3Boautens, I K HMXKK, 3a-
nyctiit B 2011 T «HOBYIO JIMHEWKY MPOMYKIIMU O€3 TPaHCHU30-
MEPOB KUPHBIX KUCI0T». OTHAKO MPOU3BOAUTENH MO-IIPEKHEMY
MPEANOYNUTAIOT HE AKIIEHTUPOBAaTh BHUMAHNUE KOHEUHBIX NOTpe-
oureneit Ha mpoOyieMe TpaHCKUPOB. Buanmo motomy, 4To Ha poc-
CHICKOM pBIHKE, B TOM YHUCIIE B «JIMHEHKAaX» BEAYIIUX IPOU3BO-
JUTEJNEN, BCE eI1le MHOT'O MPOYKTOB € BEICOKMM MX COJIEPKaHHUEM.
Buumanue nokymnarenei npusnekaetcs: K orcytctsuto ' MO, yu-
CTOTE HUCHOJIb3YEMOI'O ChIPbsl U TILATEIBHOCTH MPOU3BOJICTBEH-
HOro KOHTpoussl. OfHAKO I 3KCTPAKLUU Macell MO-IpPeKHEMY
UCTIONIb3YETCsI TeKCaH, a Il padMHAIIMH — BBICOKHE TeMIepaTyphl
1 OTOEJIbHBIE TTINHBL, B PE3yJIbTaTe 4ero 00pa3yroTcs TPAHCKHUPHI
U IIPOYME BpEAHbIE KOMIIOHEHTHI. OCHOBHBIE TIOCTABKHU MaJbMO-
Boro macia B Poccuro npoucxonst uz Manaiizun u Manonesun. O

akpunamua. Cozeprkanne akpuiaaMua B KaprodenbHbIx uuncax xoneoduercs ot 0,3
1o 3,0 mr/kr, B Mrociu 1 xpycrsmux xiebmnax — 0,2-1,0 mr/kr. OT1o oT 2 ThICSY 10
30 TeIcsd pa3 Gomnbiue, yem [1JIK akpumamuna B Boge. B aBrycte 2008 1 yeTsipe mu-
ieBbix Komnanuu — Heinz, Frito-Lay, Kettle, u Lance — cormaciinch yMEHBIIUTD CO-
JiepsKaHne aKpHIaMH/Ia B CBOUX MPOAYKTaX (TaKUX KaK KapTo(eTbHbIe YUIICH U Kap-
Toderb PpH) B TEYCHUH TPEX JIET U BBIIIATHTH CyMMAapHbIH mTpad 3 MIH. 107IapOB
wrary Kanupopuus, koropsiii B 2005 roxy nongan Ha HuX, a tacoke Ha McDonald’s,
Wendy’s, Burger King, KFC u Procter & Gamble, uck 3a HapyIlieHre 3aKOHa IITara,
TpeOyIOIIero yKa3pIBaTh HaTNUNE KaHIIEPOT€HHBIX BEIIECTB B MPOIYKTAX, B JAHHOM
ciydae aKpuiiaMpia. AKpHIaMHI XOPOLIO PACTBOPUM B BOJIE, TOPAXKALT B IIEPBYIO
odepesib HePBHYIO CUCTEMY; JIETKO IIPOHHUKAET Yepe3 HEIOBPEKACHHYIO KOXKY; pa3-
npaxaet cimsucteie ooonouku mias. [1K B Bone 0,1 mxr/n (BO3). Akpuiamuy mo-
CBSIICHA 0030pHAs CTaThs B xKypHane Bonpocs! nuranus Nel, 2010.

168 Cemmmap «dDKO»: cBeXHii B3MNAN Ha TPOU3BOACTBO CrpenoB, 2012 - http://
www.efko.ru/images/upload/pdfs/ 1 2012 .pdf
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Puc. 26 U3 «KHUIH 0 BKYCHOI U 310POBOii MUILE».

CTPOTOCTH COONIOICHHSI B CTPAaHE CTaHapTOB IPU IPOU3BOACTBE
MPOAYKTOB MOXXHO KOCBEHHO CYAHMTHh IO YPOBHIO KOPPYIILIUHU B
Hel. Mecta Mamnaiisun, Manonesun u Poccun B 2011 r mo Boc-
MpuHUMaeMoMy ypoBHI0 kKoppynuuu: 60, 100 u 143.

Jlaske eciii MPOM3BOIUTEIND 3aX0UYET MMPEKPATUTD BBITYCK ITPO-
JIyKTOB, BPEIHBIX WJIM COMHHUTEIBHBIX JUJIS1 30POBbS, BOSHUKHET
BONpOC Kak 3To cxaenark. CyliecTByioliee 00OpyAOBaHHE Ky-
IJICHO B KPEIUT, UCIIPABHO CIIYKHUT U BOZMOXHO €IIle He OKYTIHJIIO
cebs. Kyna xe ero neBath M Kak KyIUTh HOBOE, Ha KaKUe Cpel-
ctBa? U rae rapanTus, 4TO ¢ HOBBIM 000pyI0BaHUEM B OyAyIIeM
HE BO3HUKHYT MOI00HBIE Tpo0sieMbl? Benp Besikas TexHOIornye-
ckasg 00paboTKa MPOAYKTOB SBIJISIETCS MOTEHIMAJIBHBIM HCTOY-
HUKOM CO3JIaHUSl BPEIHBIX KOMIIOHEHTOB. Vcronb3yemMoe HbIHE
000pyZ0BaHUE PEKIAMHPOBAJIOCH KaK MEpeIoBOE M 00emano Xo-
pormre mpuobuH. W r1aBHOE — OyyT JU MOKYTIATENIN TTOKYaTh
MeHee BpeAHble, HO OoJiee TOporue NpoxyKTh?
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[TpousBoauTEenM OKa3ajduCh B JIOBYIIKE H3-32 OE€30TBET-
CTBEHHOW IIpOIIaraHJbl COMHUTEJBHBIX INPONYKTOB W HEKade-
CTBEHHOM pabOTBHl TOCYHAPCTBEHHBIX CTPYKTYp, NPHU3BAHHBIX
CJIIEINATH 33 KAYECTBOM IIPOIYKTOB.

B nmamsTHuKe coBeTckoW KynbTypbl, «KHUTE O BKyCHOW M
3I0OPOBOM THUIIIE»'*, pa3MelIeHa Clieayomas nHhopMaIus o0 Map-
rapyHe.

«HawuOoee none3Hsl 15 Y€JI0BEKa JKUPBI MOJIOYHbIE, KaK, Ha-
IIPUMEP, CIIMBOYHOE U TOILJIEHOE MACIIO, )KUPBI CINBOK, CMETaHBI.
Ho m nmpyrue Xupel, B TOM YHCJIE€ MaprapuH M PAaCTUTEIBHOE
Macilo, ABJISAIOTCS LEHHBIMHM IUIIEBBIMU IPONYKTAaMH, TAK Kak
001a1at0T BBICOKOW KaJIOPHITHOCTHIO ¥ XOPOIIEeH YCBOSEMOCTHIO.)

«MaprapuH BbIpa0aThIBAIOT y HAac Ha 3aBojax, 00OpyIO-
BaHHBIX IO TIOCJIEAHEMY CJIOBY TEXHUKH, ITPH THIATEIHHOM Ja00-
PaTOPHOM U TEXHO-XHUMHUYECKOM KOHTPOJIE.

[Tpouecc BbIpabOTKM MaprapuHa OCHOBAaH Ha TOM, YTO OYH-
LICHHBIE PAaCTUTEIbHBIE MAacid, 4acTh KOTOPBIX T'MIPOTCHU3U-
pOBaHa, T. €. IPEBPAIIEHA B TBEPAOE COCTOSHHE, CMEIIMBAIOT
(BMYJBrUpYyIOT) C 3aKBAIIEHHBIM MOJIOKOM, JIEHUTHHOM, COJIbIO,
a MHOTJA K 3TOM CMecH, B 3aBHCHUMOCTH OT PeLenTyphbl, MpruOaB-
JISIOT €l1e BBICIINE COPTa FOBSIKBEr0 HIIM CBHHOIO CaJIa.»

«Bpaun-IueTONIOTH CYUTAIOT BO3MOXKHBIM IIPUMEHATH Map-
rapvH B JTUETUYECKOM ITUTAHHUU.»

«Bce OnBITHBIE XO35HUKHN 3HAOT, YTO B IUPOT'H, B IEYECHbE, IS
o0KapUBaHMSI MaprapuH Jy4Ile IpyruX KHPOB.»

Jto omyOnukoBaHo B 1952 1, a B 1954 T B aMeprKaHCKOM Ha-
YYHOM JKypHajle BBICKA3bIBAETCS HHOE CYKICHHE: «HEHACHI-
[IEHHBIE KUPbl B THUIPOT€HU3MPOBAHHBIX MaciaxX, O0COOEHHO
MOJIMHEHACHIIIICHHBIC, ~TPEACTABIISIOT CO00OW  Ype3BBIYAHO
CIOKHYIO CMECh IO3ULIHOHHBIX M I'€OMETPUYECKHX H30MEPOB,
UICHTU(UIIIPOBATh KOTOPHIE MOKAa HEBO3MOXKHO; UX BIIMSHUE HA
OpraHu3M He U3BECTHO».!”"

169 Kyura o BKYCHOI 1 310poBo# nutie. [Tumenpomuzaat, Mocksa, 1952. Penaxiust:
mpod. O. I1. Monuanosa, mpod. . 1. Jlo6aros, M. O. Jludmmm, H. I1. L{pruieHKoB,
onobpena Mucturyrom Iuranns Axkagemun Meaummackux Hayk CCCP. C. 236-237
170 Mabrouk A.F. and J. B. Brown. The trans fatty acids of margarines and shortenings
J. Am. Oil Chem. Soc. 1954, 33, 3:98-102
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Tem He MeHee, B yueOHUKE MO THrHeHe nutanus 1975 T mo
MpeKHEMY He OBbLIIO HU CJIOBA O TPaHCKUpax.'”

[TorpeboBanock 6onee 80 neT, 9TOOBI OHATH, YTO THAPOTE-
HU3UPOBAHHBIE KU PbI BPEAST 310POBbIO U HAYaTh IPUHUMATh CO-
OTBETCTBYIOLINE 3aKOHOJATENIbHBIE MEPBl. 3a 3TO BpeMs COTHHU
MUJIJTMOHOB JIIOZIEH B MUPE yMEPIU OT CEpIACHYHO-COCYAMCTBIX
3a00JIeBaHNM, 3HAUYNTENIbHAS YaCTh U3 KOTOPBIX pa3BHiach Oia-
rozgaps TpaHckupaMm. CKOJIBKO BPEMEHHU U KEePTB MOTpedyeTcs,
9TOOBI y3HaTh MUCTHHY B OTHOIIEHUH IPYTMX HCKYCCTBEHHBIX
MPOYKTOB?

B Poccun OoNbIIMHCTBO KOMMAHMN CETrOAHS 03a00ueHBI
B NEpPBYI0 OdYepeab COOCTBEHHBIM BBDKHBAHHEM B YCIOBHSIX
JKECTKON M 4acTO HE3I0POBOM KOHKYPEHIIUH, MPOU3BOJIa YAHOB-
HUKOB W apenjonareneil. HplHEMHUN CONMANbHBIA KJIMMAT HE
pacrionaraet K TOMY, 4TOObI IPOU3BOAUTEIH TyMaH O 370POBbE
JO7IeH, eCIM TOJBKO 3TO He CynuT mpuobun. [IpomsBonurenu
YCIIOKauBarOT ce0s1 TeM, YTO MOKYTIATeNs] HUKTO HE MPUHYXKIAeT
B BbIOOpe. Ho mpu TOM He maroT Bceld mHpOpMaIuu, He0OX0-
JTUMOM 11t BBIOOpPA, a HAIPOTHB, BBOAAT IOKYyTATeNs B 3201y XK-
JIEHHE JDKUBOM pekilamoi. Hampumep, B pekjaMe 4acToO aKIEHTH-
PYIOT BHUMaHHUE Ha TOM, UTO MaprapuH COIEPKUT MAJIO XOJIeCTe-
puna. OHAKO, MaprapuH OOJIbIIE MOBHIIIAET XOJIECTEPHUH KPOBH,
4YeM CJIMBOYHOE MAacio, U B OTIMYHUE OT CIMBOYHOIO Macia Mo-
Bhimaet puck MBC. YectHo ObII0 ObI TUCATh HA MaprapuHe, Ha-
npumep cieayromee: «Conepxkurt 15 % TpaHckupos. TpaHCKHUPHI
MOBBIMIAIOT PUCK CEPACYHBIX PUCTYTIOB U Pa3BUTHS 1HadeTay.

TocynapcTBo Morio Obl cO3aaTh 3aKOHONATENBHBIE MPEIIO-
CBUIKM I TIOCTENEHHOM 3aMEHbl CyppOraToB Ha pbIHKE HaTy-
paNbHBIMU TPOAYKTAMH, OOECIEUHnB BO3MOXKHOCTH IIHPOKOTO
MIPOU3BOJACTBA OPraHWYECKHUX MPOAYKTOB. 3€MIM M JIOAEH B
Poccum xBaraer. Ho 1oka 3TO BUIMMO HE BXOAUT B CIIHCOK €rO0
MIEPBOOYEPEIHBIX 3a/1a4, U MHOT'HE IIPOIPECCUBHBIE HJIEU 1O pe-
(opmMe CcenbCKOro X03sSUCTBA BS3HYT B 3bI0YUHX PsAax KOPPyM-
MAPOBAHHBIX YHHOBHUKOB.

17! TTerposckuii K. C. T'uruena muranus. 1975.
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KpynHble koMIaHuu NepekuBalOT CBOMX coznaareneit. Tor-
MEHEJ[KEPBI yMaloT, 4TO YIIPABIAIOT KOMIIAHUSMH, HO HA CAMOM
JieJIe HaXOASTCS B dKECTKUX paMKax, 3aJaBa€MbIX JIOTMKOW BbIKH-
BAaHMS U Pa3BUTUsA caMUX KomnaHui. Eciau Tom-meHemxep BbI-
XOZIUT 3a 3TU PaMKH, KOMIIaHUs 3aMeHsIeT ero ApyruM. Kpynusie
TPaHCHAIIMOHAJIbHbIE KOMIIAHUHM IPEBPATHIINCh B OTPOMHYIO
CHIIY Ha 3emJie, KOTOpasl BIMSAET Ha HEE B CBOUX MHTEPECAX, a He
HHTEepecax Jrojeld. PazBe B MHTEpecax 4eIoBEYECTBA OTPABIIATH
3eMJII0 M €CTh CypporaTtbl BMECTO HATypaJbHBIX MPOAYKTOB?
KoMmmanusM BBITOZHO CTaBUTh KaK MOXKHO OoJbIlee YHCIIO
JOIE B 3aBUCUMOCTB OT CBOEI'0 CYILECTBOBAHUS, 3TO MO3BOJISAET
UM BBDKHTB. BOpsICh 32 BBIKMBaHUE, KOMIIAHUU CTPEMSITCS CHU-
3UTh LIEHY MPOAYKTA, B TOM YHCIIE 3KOHOMS Ha ChIPbE U CHMKAS
3apmiaTy. B urore, HaceneHue BBIHYKJIEHO MOKYTATh Ooee Je-
LIEBbIE MPOAYKTHI, PIHOK Ka4€CTBEHHBIX IIPOAYKTOB Cy’KaeTcs,
LIEHbl Ha HUX pacTyT, 3aMblKas MOPOYHbIN KpyT. Bo3Hukaer TeH-
JIEHIIMS K COLIMAJIBHOMY pacciioeHuto. Llenu pa3BuTHsS KOMIaHUi
pacxomsiTca ¢ MHTEepecaMu pa3BUTHs denoBedecTBa. JucOanaHc
MEX Ay IPOU3BOACTBOM MPOAYKTOB (B LIMPOKOM CMBICIIE) U ONTH-
MaJbHBIMU (I pa3BUTHUs) MOTPEOHOCTSIMH B HUX MPUBOIUT K
KkpusucaMm. HecOanaHCHPOBAHHOCTH MPOSBISETCS U B TOM, YTO
Ha 3emule OAMH MUJUIMPAJ JIIOAEH TONofalT U JBa MHJLIMApAa
MUMEIOT N30BITOYHBIH BEC.

[Toka ompeneneHreM CTpaTEruii pa3BUTHS OyIyT 3aHUMATHCS
aHra)KMPOBAHHBIE MOJIUTHKHU, @ HE HE3aBUCUMBIE YUYEHBIE, YEIIO-
BEYECTBO Oy/1eT OECCUIIBHO MEPe CO3TaHHBIMUA UM CAMHUM CTPYK-
Typamu. Hekotopble U3 3TUX CTPYKTYp, TaKHM€ KaK TpaHCHAIlH-
OHAJIbHBIE KOMITAHWUH, TTOJOOHBI PAKOBBIM OMYXOJSM, B TOM 4TO
OHU UTHOPUPYIOT HHTEPECHl OPraHU3Ma U pa3BUBAIOTCSI COTIACHO
COOCTBEHHBIM BHYTPEHHUM TEHICHUIHUSM. JleATeIbHOCTh TpaHc-
HAIlMOHAJIBHBIX MUIIEBBIX KOMIIAHUNA NPHUBOAUT K BBHITECHEHHIO
MPOCTOH 3/IOPOBOM TMHUIIK C PHIHKOB'2, — OHA OBICTPO TIOPTHTCS
U €€ CIUIIKOM XJIONOTHO U IOTOMY HEBBITOJTHO MTPOAABATH 0OIb-
muMHu o0beMaMu. KTo 3HaeT, He HaCTYyNIHT JIM JIeHb, KOT/ia KOM-
naHuu Oy 1y T MOIU(HUIIMPOBATH HE TOJIBKO PACTEHUS, HO U JIIOJICH,

172 www.aif.ru/food/article/53873
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YTOOBI OHU MOTJIM €CTh BBIITYCKAEMYIO STUMHU KOMITAHUSIMU CHH-
TETUYECKYIO MUINY, MO MPEIJIOrOM TOTO, YTO 3eMJIsl OTpaBIlieHA
u OoJbIIIe HE MOXKET IPOKOPMHTH YEJIOBEYECTBO?

OnHako, KOMITAHWH, KaK Obl BEJIMKM OHM HE OBLIH, BCe-
[IeJI0 3aBUCAT OT CIpoca Ha uX npoaykiuio. [loatomy oHH 11e-
JICHANIPABJIEHHO CO3JAI0T B YMax JIIOJIEH MpPEICTaBICHHE O JKe-
JATEeIBHOCTH, a eIle Jydlle O HEOOXOAUMOCTH MX MPOAYKIUH.
3T0 JenaeTcss MHOTUMHU Iy TSMH, BKJIIOYas IPSIMYIO peKiIaMy TO-
BapoB. Camoe rirybokoe BO3JICHCTBUE OKa3bIBAETCS MyTEM BHE-
JpeHUsl KOHIENINH, TAKUX KaK MPEICTaBICHUE O MOJIb3€ PaCTH-
TEJIBHBIX )KUPOB M Bpe/e )KUBOTHBIX, UIIU UJEU O TOM, YTO KOM-
MAaHWU CYIIECTBYIOT JuIs Onara sroneii. Ha mx ocHOBe MOXHO, Ha-
pHUMep, B PeKJIaMe MOPOKEHOTO C PACTUTENbHBIMH KHUPAMH T10-
Ka3bIBaTh KaK OHO pajyeT JeTeH, MJIM MHCaTh Ha JI€30JJ0PUPO-
BaHHOM PACTUTEIILHOM Macje, YTO OHO HE COJCPKHT XOJIeCTe-
puHa. Pekiama cimy>XMT HalOMHHAaHMEM 00 YyXe BHEIPEHHBIX
MPENCTaBICHUAX, 0€3 3TOro oHa He padoraer. YTOOBI yromHbIe
KOMITAaHUSIM KOHUENIMH TPUKIINCh, HEOOX0IMMa MOAXOASIIAs
Mo4yBa — OCJIA0JIEHHOE KPUTHYECKOE MBIIUIEHUE W HHU3Kas rpa-
MOTHOCTh. KoMmaHusiM BBITOZHO JIOOOMPOBATH Y3KYIO CIIEIHa-
JU3aIUI0 B 00pa30BaHUM, OAIEPKUBATH JKEJITOE TEIEBUICHUE U
KEJTYIO TIpeccy, OTOMBATh BKYC OT BCErO MOMAJIIMHHOIO U HACTOS-
miero, GopMHUPOBAThH IIUBUIIN3AINIO TOTPEOICHHS, — IO CYTH pe-
JUTHIO, B KOTOPOH BEpAT B MarepuajbHOE OJaromnogydue u Io-
KJIOHSIIOTCS OpeHIam.

B MarasmHax mokymnaTely BCero JIMIIb MaTepHaln3yioT CBOU
npeanouTeHus. VICTHHHBIM MOJIEM CPaXXeHHUS SIBIISIOTCS UX YMBIL.



YTo KymiaTs (peswme)

KadecTBO ymoTpeOmnsieMbIX JKHPOB BIMSIET Ha KauyecTBO
xu3Hu. [IpeacraBnenne o TOM, YTO KUPHI UTPAIOT B MUTAHUH
JIUIIB POJIb TOIUTMBA U BKYCHOTO KYJIMHAPHOTO HHTPEIUEHTA OKa-
3a50och omrO0yHBIM. COOTHOIIEHUE KUPHBIX KUCIIOT B IHIIE U3-
MEHSET COOTHOIICHHE KUPHBIX KUCIOT B KJIIETOUYHBIX MEMOpaHax.
[To meHbIIel Mepe ABE KUPHBIE KUCIOTHI SIBISIIOTCS HE3aMEHH-
MBIMH. BBICOKast akTUBHOCTH U ONAaronpusITHOCTD JJIS1 3710POBbS
IPYTHX JKUPHBIX KUCIIOT, HAIPUMED, COJEPIKAIIEHCs B MOJIOYHOM
KUPE PyMEHOBOI, ObL1a OTKPBITAa OTHOCUTENHHO HeAaBHO. Yucio
M30MEPOB JKUPHBIX KUCIOT UCUUCIISETCS ThICAYaMH U OOJBIITNH-
CTBO M3 HUX €IlIe He M3yueHO. MIHTeHCHBHAsl TEXHOJOIHMYECKas
00paboTKa ¢ MPUMEHEHHEM XUMUYECKHX PEareHTOB U BBICOKHMX
Temneparyp, — papuHanus, 1e3010panus, THAPOTreHU3AIHs, Te-
pearepudukanms, — U3MEHsIET CTPYKTYPY KUPHBIX KHUCIOT, CO3-
JlaeT TaKhe MX COOTHOIMICHUs, KOTOpbIe HE BCTPEUAIOTCS B MPH-
pone. VIx Bpen ceronHs A0Ka3aH KIMHUYECKHMMH UCTIBITAHUSIMHU.
Jle3010prpoBaHHBIE MACIa JIMIIEHBI MHOTUX KOMIIOHEHTOB HCXO-
THBIX Macel. B oTHOmeHnn 00eTHeHHOCTH OMOJIOTMUECKH AaKTHB-
HBIMH BEIIECTBAMHU OHU IOX0KH HAa MYKY BBICIIIErO COPTa.

Tax yem xe nutatbea? K cuacThlo, oka enie ocTainch HaTy-
pasbHbIE TPOAYKTHI.

JlyqmuMu HICTOUHUKAMH JKUPA SBIISIIOTCS CBEXKHE MPOTYKTHI:
LEeJIbHOE MOJIOKO M CITUBKH, MSICO, ITUIA, pIOa, fiilla, Opexu, Mac-
JUYHBIE CEMEHA U TIJI0/IbI, MacJia XOJIOIHOTO PECCOBAHMSL.

K coxanenuto, cenbCKOX031UCTBEHHBIE SIOXUMHUKATHI, TPH-
MEHsIeMBbIE ITPH BBIPALTUBAHUY PACTCHUN, HAKATUIMBAIOTCS B KHUPE
pacTeHui M Kupe KUBOTHBIX, MUTAIOMINXCS STUMHU PACTCHUSIMHU.
[TosTOMy TPUXOAUTCS BHUMATENBHO BBIOMPATh IPOIYKTEHIL.
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WneanbHo, ecar OHU OyAyT OpraHu4eCKUMH (CepTHHUITNPOBAHBI
KaK BBIPAICHHbIC U TPOM3BECHHBIE 0€3 MPUMEHEHHs BPEIHbIX
BEIIIECTB).

[ToTpeOHOCTH B KUPHBIX KUCIOTAX MOTYT OBITH JIETKO yJIO-
BJICTBOPEHBI 0€3 UCTIOIb30BaHUS paUHUPOBAHHBIX H TeM OoJiee
TUAPOreHU3UPOBAHHBIX JKUPOB U IPOYUX CYypPpPOraToB.

Hanpumep, *KUp MOJOYHBIX HNPOAYKTOB, MsCa WM NTHULBI,
WM OJIMBKOBOE MAaCJIO XOJIOAHOTO OTXKHUMAa, MPH YIMOTPEOICHUH
Jla’ke B yMEPEHHBIX KOJTMYECTBAX MOKPHIBAIOT BCIO HOTPEOHOCTH B
HACBIILEHHBIX 1 MOHOHEHACBIIIEHHBIX XKupaxX. OHU ke IPUMEPHO
Ha TPETh MOKPHIBAIOT MOTPEOHOCTh B HE3aMEHUMOW JTMHOJIEBOM
KHCJIOTE. /[Be TpeTH BCEro peKOMEHyeMOro KOJIM4ecTBa He3aMe-
HHUMBIX KUCJIOT JIMHOJIEBOH (OMera-6) 1 0-TMHOJIEHOBOH (0Mera-3)
MOXKHO MOTYYHTh ¢ rpenkuM opexom — 100-150 r B Hepento, unu
CcMecbl0 4-5 yacTell ceMsiH IMOJCOJHEYHHMKAa M | 4yacTu ceMsiH
npHa — 150-200 T B Henmento. CeMeHa JibHA JO0ABJISIOT B CYIIBI,
coychl, BbINeuKy. OCTaBIIYIOCS TPETh JKUPHBIX KHUCIOT Kjacca
oMera-3 MOXHO TIOJTY9YHUTh ¢ PeIOOH XomoaHbIX Mopeit — 100-300 T
B HEJIEITIO, B 3aBUCUMOCTH OT JKHUPHOCTH PBIOBI. ['penikuii opex mo
COCTaBy JKUPHBIX KHCIIOT OKazaJcs Jydine GpyHIyKa, MUHAAIL,
KEIIbIo, PUCTAIIEK, TEM YTO COEPKUT O-IMHOJICHOBYIO KUCIIOTY,
MpUYeM B OJaronpusATHON MPOMOPIIAN C JIMHOJIEBOW. XOTS M 3TH
OpEeXH He CTOUT UCKJII0YATh U3 MUTAHUs, 0COOEHHO, €CJIN OHH BbI-
3bIBAIOT AMNETUT. MaJlIeHbKUM JETSM, KOTOpBIE €I1e HE MOI'yT
€CThb OpeXH, MOKHO B Ka4eCTBE MCTOYHHMKA KHCIOT OMera-3 Jo-
0aBnATH B MUy 1-2 4aiiHbIE JIOXKKH CBEKEBBDKATOrO Macia M3
IpeLKoro opexa'”, uiim NOAXOASAIIET0 Macjia OPraHuveCcKoro 3eM-
JeJIeNusl, HallpuMep MOJIOBUHY YaiHOM JIOKKHU PBIKUKOBOTO.

Takum 00pa3oM, BO3MOXKHO OOXOMUTHCA Oe3 paduHUPO-
BaHHBIX U THUIAPOTEHU3NPOBAHHBIX Macell, 0COOCHHO B JAETCKOM
NUTAaHUM, TMHUTAHUU OCPEMEHHBIX M KOPMANIUX JKEHIIWH, IH-
TaHHUM B3POCIBIX, IVIAHUPYIOIINX POAUTH 3A0POBBIX JETEH.

173 B opexax u ceMeHax He JOIKHO ObITh HM MaJeHIMX ciefos miuecenu. YKento
3esieHas mieceHb Aspergillus flavus 1 HEKOTOpBIE Ipyrue MPOU3BOAAT BHICOKOTOK-
CHYHOE BeIeCcTBO a(IaTOKCHH, KOTOPOE CBETUTCS 3€JICHBIM CBETOM B Y@ iyuax.
[Tnecens mopaskaeT o0cnabICHHBIC PACTEHUS, @ TAKXKE OPEXH U CeMEHa, HaXOSIIIIecs
BO BIIQKHBIX YCJIOBHSIX, B YACTHOCTH OPEXH, yHaBIue Ha 3emmo. L[Bet 3q0poBoro
IPELKOro Opexa — POBHBIN, CBETIIbII.
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Ecnu Bo MM$ 4ero-To NpoMBIIIIEHHBIE Maciia BCE e YIoTpe-
OJsI0TCS B MUY, TO MO KpallHEH Mepe MOKHO MPUHSTH BO BHH-
MaHHe, YTO X BPEAHOCTH paziudaercs. [I[pubausutensHo B 1mo-
psZIKE BO3PACTAHUS BPEJHOCTH:

e HepadUHUPOBAHHOE MACIIO (MOXKET COAEePKATh
OCTaTKH C/X JI0B, TeKCaH);

e paduHUPOBAHHOE HEAE30I0PHPOBAHHOE
Maciio (MOXKET COAep)KaTh OCTATKHU C/X SII0B U
HE)KeJaTeJIbHbIE IPUMECH, B TOM YHUCJIE TEKCAH);

e paduHUPOBAHHOE /1€30/I0PHPOBAHHOE MACIIO
(130Mepr30BaHO OKOJIO 2 % JTMHOIEBON KUCIOTHI
1 0K0J10 20 % JIMHOJIEHOBOI; 0COOEHHO MHOI'0
TPaHCHU30MEPOB MOXKET OBITh B I€300PUPOBAHHOM
parcoBOM Macje U J1e30JJOPUPOBAHHOM PHIObEM KHUpe
M3-32 BBICOKOMH J10JIM NIOJMHEHACHIIIEHHBIX KUCIIOT);

®  TIOJIHOCTHIO THAPOT€HU3UPOBAHHBIN PACTUTEIBHBIN
KUP (CONEPIKUT BPEIHBIE IPUMECH, B YACTHOCTH
HUKEJIb, U HEOOJIBIIOHN MPOLIEHT TPAHCU30MEPOB);

® TepedTepUuPUIIMPOBAHHBIA PACTUTEIBHBIN KHP
(ComepKUT TPaHCU30MEPHI TOJIMHEHACBHIILIEHHBIX
KUPHBIX KUCJIOT U BPEAHBIE IPUMECH);

® YaCTHUYHO T'MJAPOTr€HU3NPOBAHHBIN PACTUTEIBHBIN
KUp (conepkut 10 67 % TpaHCU30MEPOB U BPEIHbIE
MPUMECH, B YACTHOCTH HUKEIb).

Tpancu3oMepsl MEJIEHHO HAKAIIJIMBAIOTCS B TKAHIX U MOTYT
HCTIONIb30BAaThCsl B Ka4eCTBE MCTOYHUKA SHepruu. Pusmdeckas
aKTUBHOCTD U BO3JIEPXKaHHE OT MEpeeaannsi 00eceuynBaoT CKH-
raHye MOCTYMAIOUIUX C MHUIIEH TPAHCKUPOB M TEM CAMBIM CHU-
KAIOT UX OTJIOKCHHE B TKAHSX.

B cBs13u ¢ kaMmmaHuel TPOTUB XOJIECTEPUHA M HACHIIIEHHBIX
KUPOB HYKHO CKa3aThb HECKOJIBKO CJOB B 3alIUTy CIUBOY-
Horo macna. [lepBble SMUAEMUOTIOrHUECKUe HCCIIeA0BaHus (pak-
TOPOB PUCKA MIIEMUYECKON 0OJIe3HM cepiria OOHAPYKHUITU CBSI3b
MEXJy TMOTPeOJCHHEM HACHIIICHHBIX JXUPOB, OXHPEHHEM H
NBC. Ilockonapky B MOJOYHOM kupe 0kosio 70 % HACBIIEHHOTO
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KUpa, OBLI CleNaH BBIBOJ O HEOOXOOMMOCTH OTpaHHYEHUS IO-
TpeOJICHNUS MOJIOYHOTO JKHpPa, KOTOPBIH K TOMY JK€ COICPIKHT
0,27 % xonectepuna. OnHaKo MociaeayOmMuN Oonee akKypaTHBIN
aHaJu3, TIoKa3aj, 4yTo noBeimeHue pucka MbC u oxxupenue o0-
YCIIOBJICHBI HE XUPOM, a MPEBBIIICHUEM TOTPEOIICHUS KaIOpHid
HaJ| TIOTPEOHOCTBIO B HUX, TO €CTh nepeenanueM. [Ipu Ganance
MOCTYIUIEHUS SHEPIUU U €€ PAcXOJ0BaHUs, KOJIUUYECTBO KHUpa B
nuana3oHe 18-40% kaJopuiHOCTH pallMOHA HE OKa3bIBAET BIIM-
STHUSI Ha O)KUpeHue.'™ ' Jjist GONBITMHCTBA JIFOJIeH moTpediieHne
KHUPOB 25-35% OT KanopuitHOCTH pannoHa OyneT Oe3BpeIHbIM.
OnTUManbHBIM C TOYKH 3PEHUsI CEPIEYHO-COCYIUCTHIX 3aboie-
BaHuii sBisiercs 30-35 %, u mpeobnasanue B pallioOHE CIOKHBIX
YIJIEBOAOB HaJl MPOCTHIMU.'7” [Joka3aTenn CMEpTHOCTH, YUCIIO
ciryuyaeB MbC u quabera, okazalmch BBINIE CPEIU TEX, KTO YIIO-
TpeOaseT Majo MOJIOYHOTO Kupa.'” JKup Monoka u Msica »KBa4HbBIX
KUBOTHBIX SIBIISE€TCS OCHOBHBIM IIHMIIEBBIM HCTOYHHUKOM py-
MEHOBOHM JKHPHOM KHCIIOTHI, KOTOpas OJaroTBOPHO BIIMSET Ha
CEpIAEYHO-COCYIUCTYI0O CHCTEMY W HMMMYHHUTET. OpHako, He-
CBEXKEE CIMBOYHOE MAcjlo, B TOM YHCJI€ B XPAaHUBLIMXCS KOH-
JUTEPCKUX U3JENIHSAX (HAIpUMEp B INEYEHbE), COAEPKUT OKHC-
JeHHbIe (DOPMBI XOJIECTepHHA, KOTOpBIE SBISIOTCS CHIIBHBIMH
aTeporeHaMu. JTO e OTHOCHUTCS K SIIaM — CBEXHE sila, Me-
JIAHXK U SIMYHBIN MOPOIIOK pa3IMYaroTCs 0 aTEPOr€HHOCTH, XOTS
U COZEpKaT OAMHAKOBOE KOJMYECTBO XOJIECTEpHHA. B nerckom
MUATAHUH HYXKHO 110-BO3MOKHOCTH UCHOJIB30BaTh TOJIBKO CBEXKNE
MPOAYKTHI.

174 Willett, W.C. 2002. Dietary fat plays a major role in obesity: no. Obesity Rev. 3,
59-68.

175 Seidell, J.C. 1998. Dietary fat and obesity: an epidemiologic perspective. Am. J.
Clin. Nutr. 67, 546S-550S.

176 Kris-Etherton, P.M., Binkoski, A.E., Zhao, G., Coval, S.M., Clemmer, K.F.,
Hecker, K.D., Jacques, H., Etherton, T.D. 2002. Dietary fat: assessing the evidence
in support of a moderate-fat diet; the benchmark based on lipoprotein metabolism.
Proc. Nutr. Soc. 61,287-298.

177 Sanders, T.A.B. 2003. High-versus low-fat diets in human diseases. Curr. Opin.
Clin. Nutr. Metab. Care. 6, 151-155

178 Elwood PC, Pickering JE, Givens DI, et al. (2010) The consumption of milk and
dairy foods and the incidence of vascular disease and diabetes: an overview of the
evidence. Lipids 45, 925-939
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CymecTByeT HEMaio croco00B PKOHOMHUH Ha MPOIYKTaX IH-
TaHUs, HO OJHOTO JydIie n30erath — MOKYNKH HEHATypalbHbBIX
WJIM HEKAUECTBEHHBIX NMPOIYKTOB. ECIIN HE SICHO KaKWe NHTpen-
€HTBI UCIIOJIb30BaHbl B COCTABE MPOAYKTA UM €CTh COMHEHHS B
ero MOJUIMHHOCTH, JIy4Ille He OpaTh ero.



[Ipunoxenue 1. HoMmeHK/1aTypa }KUPHBIX KUCJIOT

MHorue XupHblE KHCIOTHI MMEIOT HCTOPUYECKH CIIOKUB-
nMecs: TpUBHAIbHbIE Ha3BaHUs. Hampumep, macisiHas KucioTa
Obuta HalileHa B KOPOBbEM MOJIOKE, KallpOHOBas, KalpuioBas
U KallpuHOBas — B KO3beM (KO3a Ha JaThIHU caper). Hapsny c
9TUM BCE XMMUYECKUE COECIUHEHMS, B TOM YHUCIIE KUPHBIE KHUC-
JIOTBI, UMEIOT CUCTEMaTHYeCKUe Ha3BaHus. B cooTBeTCTBUY € HO-
MEHKJIATypoil MexXIyHapoTHOTO COI3a TEOPETUYECKON U MpH-
kiannoit xumuu (IUPAC) HachimeHHbIe KapOOHOBBIE KHCIOTHI'
MMEIOT OKOHYaHue -aHoBasd. Hampumep, naypuHoBas Kuciora
MMEeT CHCTEMaTHYeCKOe Ha3BaHME JojeKaHoBasd. Jlogek o3Ha-
qaeT nBeHaAnarh (1o — 2, nex — 10). Takum oOpa3om, momeka-
HOBasi 0003HAYaeT HACHIICHHYIO XUPHYIO KHCIOTYy ¢ 12 aro-
MaMu yriepoaa. HeHachlleHHbIE )KUPHBIE KUCIOTHI UMEIOT OKOH-
yaHue -eHoBasi. Hanmpumep, okTajseneHoBasi — kuciora ¢ 18 ato-
MaM¥ yTJepojaa W OAHOW JBOWHON CBs3bIO (okTa — &, merr — 10).
Ecnn HeHachIIIEHHBIX CBsi3el 2 wiam Oojiee, MX YHCIO yKasbIBa-
ercs B Ha3BaHuu. Hanpumep, okTajiekaTpueHoBasi — Kuciora ¢ 18
aToMaMu yTiepoja v TpeMs IBOMHBIMU CBsI3sIMU (OKTazeK — 18,
Tpu — 3). [lostoskeHne TBOWHBIX CBS3EH U UX KOH(MUTYypaIus yka-
3bIBAIOTCS B Havasie. Hanmpumep, THMHOZAOHOBASI KMCII0TA, OTHOCS-
1iasicst K CEMENCTBY OMera-3, MMEeT CUCTEMaTHYeCKOe Ha3BaHUE
IYC, IIMC, IUC, Ikc, nuc-5, 8, 11, 14, 17-sliko3aneHTacHoOBas KUC-
jtota Ui all-cis-5, 8, 11, 14, 17-sliko3anenTaeHOBas KUCIOTa, KO-
TOpoe 0003HaYaeT )KUPHYIO KUCIOTY ¢ 20 aToMaMu yriiepoa (-
ko3u — 20), 5 nBOWHBIMU CBS3IMH (IEHTa — 5) B KOHMUTYpaIiu

179 )KupHble KHCIOTBI OTHOCATCA K KAapOOHOBBIM KHCJIOTaM, TIOCKOIBKY CONEpIKaT
kapOoxcmisHyI0 Tpynmy COOH.
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uc, pacnoioxeHHbMu nocie S5, 8, 11, 14 u 17 atoma yriepona
(cumTas OT Ha4YaJIa MOJICKYJIbI):

o}
6 3 1

HO™ 1 5 8 11 14 17 20

Puc. 27. All-cis -5, 8, 11, 14, 17-3liko3aneHTaeHoBasi KUcJ0oTa (M3 ceMeiicTBa
omera-3)

Hapsiny ¢ TpUBHAJIBHBIM U CHCTEMAaTHYECKMM Ha3BaHUSIMH,
UCTIONIb3YIOTCSl COKpAIlleHHBIE HA3BaHMS JXUPHBIX KHUCIOT (JIH-
nuHbIe Gopmyiibl). Hampumep, THMHOIOHOBAST KMCIIOTa 0003HA-
yaetcsa kak C20:5 -3 unu C20:5 n-3, 4TO 03HAYAET KUCIOTY C
20 aTomMamu yrieposa, 5 IBOMHBIMU CBA3SIMH, MOCIETHSS U3 KO-
TOPBIX PacHojokeHa 3a 3 aroma yriepoaa 10 KoHua. [lockonbky
JIBOWHBIE CBSI3W OOBIYHO PACHOJIOKEHBI HA PACTOSHUU 3 aTOMOB
yraepoaa ApyT OT Ipyra U UMEIOT LIUC-KOH(PUTY paLIHIo, TAKOH 3a-
nucu ObIBaeT J0cTaToyHo. Ecnu MBOMHBIE CBSI3U PACIIOIOKEHBI
HECTaHJAAPTHO, UX MOXKHO yKa3aTh siBHO: C20:5 n-3, 6, 9, 12t, 15 —
TpaHCHU30MEp TUMHOJOHOBOW KHUCIOTHI B MOJIOXKEHUHU 12, cunTtas
OT KOHIIa. Eciu monokeHne ABOMHBIX CBS3EH HyMEpYyeTCs OT Ha-
YaJia MOJIEKYJIbl, TO 0003HAUSHHE ITOTO K€ TPAHCH30MEPa TUMHO-
JIOHOBOM KHMCJIOTHI BEITTISAIUT Tak: C20:5 AS, 8t, 11, 14, 17.
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Hacplniennbie /KHPHBbIE KHCJI0TbI

TpuBunaibHoe Ha3BaHue Cucremarudeckoe Hazpanue (IUPAC) CTpykTypa
Macnsnas Byranosas 4:0
Kanponosas I'excanoBas 6:0
Kanpunosas OxTaHoBast 8:0
[Tenapronosas Honanosas 9:0
Kanpunosas JlexaHoBast 10:0
JlaypunoBas JlonexanoBast 12:0
MupuctuHoBast TerpanexanoBas 14:0
[TansMuTHHOBas I'excanexanoBas 16:0
Maprapunosas I'enragexkanoBas 17:0
CreapuHOBast OxTanexaHoBas 18:0
ApaxuHoBas Dliko3aHOBas 20:0
Bberenosas Jloko3aHoBast 22:0
JlurHoneprHOBast Terpako3aHoBas 24:0
LeporunoBas I'excakozaHoBast 26:0
MoHnTaHoBas OxTako3aHoBas 28:0

MoHoHeHachIlIeHHbIe KUPHBbIE KHCJI0ThI!

TpuBunaibHoe Ha3Banne Cucremaruueckoe Hazpanue (IUPAC) g{gg (:clff}]g:)
JlaypooneunoBas 9-nozxeueHoBas 12:1n-3
MupucroonenHoBast 9-TeTpasenieHOBas 14:1 n-5
[NanemuTONnenHoOBas 9-rekcasierieHoBast 16:1 n-7
[lerpocenunoBas 6-OKTaeLCHOBAs 18:1 n-12
OuneunoBast 9-oKTazeLeHOBast 18:1 n-9
OnmannHOBas trans-9-oKTaielIcHOBas 18:1 n-9t
Iluc-BakiieHoBas 11-okTazeneHoBas 18:1 n-7
Baxkierosas (VA)? trans-11-oxTaneneHoBas 18:1 n-7t
T'agonennosas 9-siiko3eHOBas 20:1 n-11
TongonnoBast 11-s1ik03eHOBAs 20:1n-9
OpyKoBas 9-nmoka3eHoBas 22:1n-13
Hepsonosas 15-teTpako3eHoBast 24:1 n-9

1
2

Bce nBoiiHBIC CBSI3M UMEIOT IUC-KOH(MUTYPAIIUIO, €CITH HE YKa3aHO 00paTHOE.

B cro0kax yka3zaHBI 4aCTO MCHONIB3YEMbIE aHITTHHCKHAE COKPAIIECHNS
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T nuaBjaeHus dopmyia

—8°C O
—4°C (OVAVAN COOH-CH,-CH,-CH,-CH -CH,
17 °C O
12,5 °C ONANNAS
31°C ONANAN
43,2°C ONANANN
53,9 °C OV VA Ve Ve VAVAN
62,8 °C OV VA VAVAVAVAVAN
61,3°C ONANANNANNS
69,6 °C OV VA VE VA VAVAVEVAN
75,4 °C ONANANANNANANN
80,0 °C OV VA VAVAVANVANVE VA VAVAN
84,2°C ONANANANANANN
87,7°C OV ANV Ve Ve VA VAVANVE VS VEVEVAN
~90 °C ONANANNANANANANANN
(CchyRTypa ®DopmyJa
«T0JIOBBDY)
12:1 A9 ONNNAN—N COOH-(CH,) -CH=CH-CH,-CH,
14:1 A9 ONANASIN
16:1 A9 ONANANTINANS
18:1 A6 ONANDNNANNANNS
18:1 A9 ONANAINANNAS
18:1 A9t ONNAN NN
18:1 A1l ONANANTINANS
18:1 Allt ONNANNAS AN
20:1A9 ONANAINANNANS
20:1 A1l ONANANTANNANNS
22:1A9 ONANSTANNANNANNS

24:1 A15 ONANANANTANNNAN
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IMonuHeHachIIEHHbIE KHPHBbIE KHCJI0TbI

TpuBnanbHoe HazBanne Cucremaruueckoe Hazpanue (IUPAC) (Cct?:;:l);g:)
CopOuHoBas trans, trans-2, 4-rexcagueHoBas 6:2 n-2t, 4t
Jlunoneas (LA) 9, 12-okTajexaaueHoBas 18:2 n-6
Pymenosas (RA) cis, trans-9, 11-oxranexaaueHoBas 18:2 n-7t, 9
a-JIunonenosas (ALA) 9, 12, 15-okranexkarpueHoBas 18:3 n-3
Pymenenosas (RLA) cis, trans, cis-9, 11, 15-oxragekarpucHoBas 18:3n-3, 7,9
v-JIunonenosas (GLA) 6, 9, 12-okTasexarpueHoBas 18:3 n-6
Jluromo-y-nuHosIeHOBas 8, 11, 14-siiko3aTpueHoBas 20:3 n-6

- 5, 8, 11-siiko3arpuenoBast 20:3n-9
Apaxunonosas (ETA) 5, 8, 11, 14-siiko3areTpacHoOBast 20:4 n-6
Tumnononosast (EPA) 5, 8, 11, 14, 17-siiko3aneHTacHOBAst 20:5 n-3
(DPA) 4,7, 10, 13, 16-10k03aneHTacHOBAS 20:5 n-4

Lepsonosas (DHA) 4,7,10, 13, 16, 19-moKko3arekcacHoBast 22:6 n-3
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CrpykTtypa

(¢ «roJ10BbI») LR

6:2A2,4 (ONEZEEN COOH-CH,=CH,-CH,=CH,-CH,
18:2A9, 12 OV VA VAV E Va VAVAN

18:2 A9, 11t ONNNAS AN

18:3A9, 12,15 — N N

18:3 A9, 11t, 15 (OVAVAVAN NI ANV S

18:3A6,9, 12 N e

20:3 A8, 11, 14 ONNNNANNNNN

20:3A5,8,11 =N\ NV

20:4 A5, 8, 11, 14 N S Ve

20:5A5, 8,11, 14,17 =TT

20:5A4,7,10, 13, 16 ONNN NN

22:3A4,7,10,13,16,19  ONA N NN NN




Ipunoxenue 2. CogepkaHue )KUPHBIX KMCJIOT B HEKOTOPBIX

o o
g 3 o = g
a 2 e o £ §F £ E z £
=9 @ = = % = ® = ) %
- E & 5] = P B = ; 2
g £ ¥ g § E E E gE ¢
S £ £ £ § & & g gE %
S 5 % 8 £ & 7 & B§ &
sxup Ha 100 r mpoxykra, r 42 754 8,7 63,2 956 957 954 954 5,6 97,3
HACBIIEHHbIE, % OT XKupa 48,2 68,1 36,0 34,8 52,1 49,4 31,2 30,8 17,4 14,2
4:0 mMacistHast 00 43 00 00 00 00 00 00 00 00
6:0 karpoHoBast 0,0 27 00 00 00 00 00 00 00 00
8:0 kanpuoBas 00 1,6 00 00 0,0 00 00 00 00 0,0
10:0 xarmpuHOBas LS 34 01 01 00 00 00 00 00 00
12:0 naypuHoBas 6,1 34 00 01 09 00 01 00 00 00
14:0 MmupucTHHOBAs 77 99 04 13 39 40 09 09 24 00
15:0 0,0 00 o1 o011 00 00 00 00 00 00
16:0 manbMuUTHHOBAS 22,1 28,8 25,7 21,5 26,0 22,5 22,6 21,6 11,2 11,6
17:0 maprapunoBast 00 07 03 03 00 00 00 00 00 00
18:0 creapunoBas 7,0 13,3 93 11,2 19,8 204 6,3 6,5 3,8 2,0
20:0 apaxuHOBas 00 02 00 02 00 00 00 00 00 04
22:0 derenoBas 00 00 00 00 00 00 00 00 00 0,1
24:0 urHOLIepUHOBAs 00 00 00 00 00 00 00 00 00 0,0
MOHOHEHACBIILEHHbIE, % OT JKUpa 39,8 279 42,1 444 43,7 424 469 450 374 75,0
14:1 00 00 01 00 00 00 60 00 45 00
16:1 manbMUTOICHHOBAS 31 1,3 23 20 44 24 00 63 0,0 13
17:1 renTaneneHoBas 00 00 01 0,0 00 00 00 00 00 0,1
18:1 onennoBas 354 26,5 39,2 41,6 37,7 39,3 39,1 37,6 24,0 73,3
20:1 1,0 01 03 08 03 00 1,2 00 40 03
22:1 spykoBas 00 00 00 00 00 00 00 00 50 00
MOJIMHEHACKIICHHBIE, % OT XKHUpa 11,9 4,0 22,0 209 42 82 21,9 242 452 10,8
18:2 nmuHoNEeBas 90 3,6 17,9 18,7 3,2 57 204 222 3,1 10,0
18:3 nuHOICHOBASK 1,2 04 06 09 06 24 10 1,5 52 08
20:2 n-6 0,0 00 00 07 00 00 00 00 1,5 0,0
20:3 00 00 03 01 00 00 00 00 00 00
20:4 apaxuoHOBAs 06 00 22 03 00 00 01 03 47 00
20:5 n-3 (EPA) siiko3aneHTacHOBas 00 00 00 00 00 00 00 00 57 0,0
22:5 n-3 (DPA) noko3aneHraeHoBas 00 00 01 o011 00 00 00 00 51 00
22:6 n-3 (DHA) noko3arekcaeHoBas 00 00 07 00 00 00 00 00 198 0,0

I{BeToM BbIZEIIEHBI HANOOJIEE 3HAYMMBIE KOMITOHEHTBI: JUISl HACBIIIIEHHBIX KUCIIOT — €CJIM CyMMa «aTepq
JUISI MOHOHEHACHIIIEHHBIX — €CIIH X CyMMa IIpeBbImaeT 33%; A7t INHOIEBOH — €CIIM OHA IIPEBBIIIACT
CocraB Apyrux mpoayKTOB MOJKHO HalTH B 06a3e maHHbIX HarmonansHO# akagemun Hayk CLLA: http:/
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NpPOAYKTAX

ceMeHa ropYHUIIbI
rPEeKHii opex
ceMeHa JIbHA

MacJ/10 BUHOIrpaa-
HBIX KOCTOYEK
PBIZKMKOBOE MaCJ10
nmaJibMOBO€ MacJj10

<
=
=
=
=
)
==}
=
S
=
=)
=}

MacJ10 KaHoJ1a
CeMeHa ThIKBbI

ceMeHa
coeBoe MacjI0
MHH/IAJ1b
ucramkn
Macj10 KaKao

46,1 98,8 96,2 34,6 62,2 39,9 58,0 46,8 39,4 49,7 43,1 459 95,6 983 95,6 60,7 95,6
97 7,5 163 57 98 92 7,7 146 197 79 129 189 10,0 9.4 624 943 51,6
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 06 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 75 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 59 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 472 0,1
01 00 00 00 00 00 00 01 00 00 00 01 0,1 01 0,1 186 1,0
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
48 44 109 28 7,1 54 53 11,0 99 6,6 11,6 11,7 7,0 55 26,6 9,0 455
00 00 00 00 00 00 00 00 01 00 00 01 00 01 00 0,0 00
37 2,1 46 13 27 33 22 23 82 13 1,1 63 28 23 347 55 45
02 07 04 08 01 01 02 00 07 00 01 05 00 1,1 00 00 00
07 03 04 05 00 01 00 00 04 00 01 01 00 02 00 00 00
02 00 00 03 00 01 00 00 03 00 00 01 00 00 00 00 00
40,2 64,1 23,7 65,1 144 18,9 78,7 522 604 672 552 354 16,8 30,9 344 45 38,7
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 02 00 02 00 01 02 00 03 05 11 01 03 01 02 00 03
00 00 00 00 00 00 00 00 00 01 00 00 00 00 00 0,0 00
399 62,5 234 245 14,1 184 782 50,7 59,7 66,6 53,7 352 16,5 15,1 34,1 4,5 383
02 13 02 11,5 02 02 02 14 00 00 00 01 00 133 00 0,0 0,1
0,1 00 00 270 00 00 00 00 00 00 00 00 00 24 00 00 00
50,2 28,5 60,0 29,2 75,8 72,0 13,6 33,2 19,9 249 31,9 457 73,1 59,7 3,1 12 97
50,0 19,2 53,0 17,1 61,2 14,8 13,5 332 19,7 249 31,3 451 72,8 17,7 29 12 95
o1 92 71 11,0 146 57,1 01 00 02 00 06 03 0,1 386 0,1 00 02
00 00 00 07 00 00 00 00 00 00 00 00 00 19 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 15 00 00 00
00 00 00 00 00 00 00 00 00 00 00 03 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0,0 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
YreHHbIX» KUCIoT 12:0+14:0+16:0 npesbimaer 27 %;

10 %: jnst omera-3 (BKIIFOYast JMHOJICHOBYIO) — €CITH UX CyMMa TpeBbImact 1 %.
'ndb.nal.usda.gov/ndb/foods/lis{
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