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(57) Abstract:

FIELD: medicine, chemical-pharmaceutical food
processing industry.

SUBSTANCE: invention relates to a composition
used for oral intake. The composition comprises:
(a) acetylsalicylic acid and (b) cacao
procyanidine or cacao procyanadine derivative in
physiologically acceptable carrier wherein their
the combined amount is effective in treatment or

prophylaxis of platelets dysfunction and wherein
the dose of acetylsalicylic acid is 80 mg. Also,
invention relates to the preparation comprising

acetylsalicylic acid and cacao procyanidines,
a method for treatment or prophylaxis
platelets dysfunction. The composition is
toxic and possesses high effectiveness.

EFFECT: valuable medicinal properties of agent.
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Mpegnocbinku nsobpeTeHus

[daHHasg 3asBKka kacaeTca NnpMMeHeHUs KoMBrHauum NpouuaHMamMHOB Kakao U acnupuHa B
KayecTBe NPOTMBOTPOMBOLMTHOIO TepaneBTUYECKOro cpeacTaa.

CoeaunHeHune, cocTosilLiee U3 OQHOr0 apoOMaTMYECKOro KombLa, KOTOpoe CoaepXuT, no
MeHbLLENn Mepe, OAHY MTMAPOKCUNBHYIO rpynmny, KnaccuduumnpyoT Kak NpocTon deHorn.
CnepoBartenbHo, nonudeHon BkrtovaeT 6onee 04HOrO apoMaTUYECKOro KonbLa, NpUYem Kaxagoe
KOMbLO COOEPXUT, N0 MEHbLLEN Mepe, OOHY TMAPOKCUNbHY rpynny. dnaBoHOMAbI
npeacTaBnAwT NONNMEHOSbI, KOTOpble UMEIOT CTPYKTYpPY AndeHunnponaHa (C6-C3-C6) n
oBHapyXeHbl NOBCEMECTHO B LapcTBe pacTeHuni. Knacc gpnaBoHOMA0B, Has3blBaeMbIX
npoaHTouMaHngnHamm, npeacTtaBnseT onmMroMepbl MOHOMEpPHbIX eanHuL pnasaH-3-ona,
Hanbonee 4YacTo cBs3aHHbIX 4-6 nnu 4-8. OgHUM 13 Hanbonee obLWKMX KNaccos
NpoaHTOLMaHNONHOB ABMAOTCHA NPOLMAHUOUHBI, KOTOPbIe NPeacTaBnsalT ONUroMepbl KaTexuHa u
anmKaTexmHa 1 nx aupbl ranoBoin KUCMOThI.

M3BECTHO, YTO perynsipHoe noTpebneHne nuweBbIX NoNngeHonoB, 06bIMHO OOHaPYXMBaEMbIX
B pa3HoOOpa3HbIX pyKTax 1 OBOLLAX, CMOCOOCTBYET CHUXKEHUIO CMEPTHOCTM OT CepaeYHO-
cocyaucTbix 3abonesaHun (CVD), Bknrovas nHcynbT, 6onesHb cepaua n Tpomb0o3 cocyaoB.
KpacHoe BWMHO, 3eneHblin Yai 1 Kakao MaeHTUdULMpoBaHbl Kak NPOAyKThl, boraTtble
nonudeHonamMmu, a Ansi KPacCHOro BMHA U 3eMeHOro Yas nokasaHo, YTo B MPOMBbILLNIEHHO Pa3BUTbIX
CcTpaHax nx ynotpebneHme obpaTHO NPOMOPLMOHANbHO CBSI3aHO CO CMEPTHOCTLIO OT BonesHen
cepaua.

MokasaHo, YTO KpOME CHWKEHWUS pucKa aTeporeHesa nuieBble nonudeHonsl obnagatot
OpyrMMn pasHoobpasHbIMX MOTEHLMANBHO BbIFOAHBIMW OMONOMMYECKMMIN aKkTUBHOCTSIMU.
Hanpumep, nokasaHo, YTo OHW MHIMBUPYIOT BUPYCHYHO 0OpaTHYO TPAHCKPUNTA3y, UHIMOMPYOT
pennukauuio BUY | in vitro, nogaBnsaoT obpasoBaHue 938 U ABMSOTCH aHTUMyTareHHbIMU,
Herpo3aLLMTHBIMK, MPOTUBOBOCMANUTENBHBIMU, aHTUOAKTEpUanbHbIMU, TMMOTEH3UBHBLIMU
areHTamMm u UUTOTOKCUYHbI OTHOCUTENBHO Pa3HbIX TUMOB PAKOBbLIX KMETOK.

MexaHun3mbl, MO KOTOPbIM NULLEBbLIE MONUMEHOSbI MPOSABIISIOT CBOU BUoNornyeckme yHKLmM,
MOHATHbLI HEMOSTHOCTBIO, HO M3BECTHO, YTO OHU 06r1agatT CUMNBbHBIMU aHTUOKCUAAHTHBIMM
CBOWCTBaMM M OKa3bIBalOT MHIMOUPYIOLLIEe OeNCTBMUE HAa aKTUBHOCTb TPOMBOLINTOB.

AcnupuH (aueTuncanuuunoBas KMCNoTa) SBNseTcs NpoTOTUNOM HECTEPOUAHOMO
NPOTUBOBOCMANMUTENBHOIO areHTa. Ero npymeHsoT B Te4eHNe MHOruX fneT B
NPOTUBOTPOMBOLIMTHOW Tepanuu AN CHUXEHUS prcka NOBTOPSOLLNXCA BPEMEHHbIX
ULLIEMUYECKUX NPUCTYMNOB UK LepedpoBackynsipHbIX HapyLweHuin. MexaHuam OencTBnust acnupuHa
xopoLuo n3eecteH (Vane J., Nature, 1971). BkpaTue, oH uHrmbnpyet metabonmyeckmii nyTb
apaxugoHOBOW KUCIOThI, Bbi3blBasi U3MeHeHne npoctarnadHamH G\H cuHTasbl 1 TpoMbouuTos, 4to
ABNSAETCA NPUYMHON HEOBPaTUMOKM NOTEPU NX LUKNOOKCUTEHA3HOW aKTUBHOCTU. OTO NPUBOAUT K
CHWKEHMIO MpeBpaLLeHns apaxmaoHOBOW KACMNOThI B MpocTarnaHanHbl, KOTopble ABMSI0TCH
CUMNbHOAENCTBYOLWMMY MegnaTopamm pasHooOpasHbIX rpynn rM3nonornyecknx npoLeccos.
MMeHHO noHwxeHHoe obpa3oBaHue JaHHbLIX NpocTarnaHguHoB, B ocobeHHoCTN TpombokcaHa A2
u npocTtarnaHanHa E2, kotopoe oTBeyaeT 3a pasHoobpasHble hapmakonornyeckne apgekTb
acnupvHa, obpasyeT OCHOBY X TepaneBTUYECKOro NpuMeHeHust. K coxkaneHuto, Te e gakTopbl
SBNSATCA NPUYNHON XOPOLLIO U3YYEHHOW TOKCUYHOCTU acnmnpuvHa.

Y TpomMbBOLMTOB OTCYTCTBYIOT BO3MOXHOCTU A1 CUHTE3a HOBbIX OEMNKOB, YTO O3HAYaeT, YTo
HapyLleHne, 06yCcrnoBreHHoe acnMpUHOM, HeMnb3sa YCTPaHUTb B TeHEHNe nepuoaa XnsHu
TpombouuTa. 3TO 03HAYaeT, YTO MHIMBUpYoLLEee AelnCTBME NOBTOPSIOWMXCA AHEBHbIX 403
acnupvHa siBRseTcsa KyMyrnaTUBHBIM U B KOHEYHOM cYeTe NpMBOAUT K MOYTM NOMHOMY
nogaereHnto GuocnHTesa TpoMbokcaHa TpomboumToB Yepes 7-10 aHen. Buoxummyeckune,
hapmakonormyeckme n KNnMHUYeckue gaHHble NOATBEPXAAT TEOPUIo, YTO NnodasneHve
TpomboKkcaHa BeAeT K NpeaoTBpaLLEHNI0 TPOMOOKCaH-3aBMCMMON akTuBaumnm TpoMOoLUTOB,
KoTopasi 0TBEYaET 3a aHTUTPOMOOLIMTHbIE 3hdEKTBI acnMpuHa.

OpfHako pasnuyHble Apyrve npocrarnaninHbl, NpoayUMpyemMble No MetTabonnyeckomy nyTtu
apaxngoHOBOW KUCOTbI, OTBETCTBEHHbI 3@ HEKOTOPbIE BaXKHble roMeocTaTuyeckue MexaHn3Mmbl,
TaKne Kak CeKpeLnst XXeryA04YHON KNCINOThbl, NEPBUYHbIA FEMOCTa3, perynsums KpoBsiHOro
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JaBneHnst n nodevHasn dyHkumnsa. CnegoBaTtenibHO, ANMTENbHOE NeYeHne acnMprMHoM gaet
BpeaHble adpdpekTbl. OHN BKNIOYAKOT CEPbE3HBIE XKENYAOYHO-KULLIEYHbIE OCITOXXHEHUS, BKMOYas
KpoBOTeYeHne 1 nepdopaumio, OCIOXKHEHNS, CBA3aHHbIE C KPOBOTEYEHNEM, TaKMe KakK cry4dam
KPOBOM3MUSIHNS, 1 NMOBbILLIEHNE PUCKA XPOHNYECKOr0 NOYEeYHOro 3aboneBaHus.

Ha npoTsKeHnn MHOrMX fneT NOBbILLEHHOE NOHMMAaHWE MONOXUTENbHbIX U OTpULaTeNbHbIX
acCneKToB ASIUTENbHOro NeYeHns acnMpmHOM NpUBENO K TEHAEHUMN YMEHbLLEHMWS
pekoMeHayeMon OHEBHOM 403bl, MHOTAA B COMETaHUM Co criabbiMm aHTUKoarynsHTamm ang
nepopanbHoro npvema (y naumeHToB C BbICOKUM PUCKOM).

£CHO, YTO OTKPLITUE NPOTUBOTPOMBOLMTHOIO areHTa, KOTOPbI HE Bbi3bIBAET CEPbE3HbIX
No6oYHbIX 3¢PPEKTOB acnMprHa U KOTOPbLIA MOXHO NPUMEHATL ANA 3aMeLLEHMA acnvpuHa npwm
ONUTEnNbHBIX CXemax NPoUNakTUKU/NedYeHnst unm B co4eTaHnn ¢ 0MeHb ManbiMy 403aMu
acnvpuHa, 6b1n10 6bl rpoMagHbIM LIArom Brnepep B fieyeHnn n npodunaktuke nioboro
3aboneBaHns NN HapyLLIEHUS!, BbI3BAHHOrO ANCAYHKUMEN TPOMBOUUTOB. Takoe OTKpbITUE BbINo
Obl BCTPEYEHO C OrPOMHBLIM 3HTY3Ma3MOM MeANKaMn 1 NIIOAbMU C PUCKOM TaKUX HapPYLLUEHWIA Un
XenawLwmx npegynpeants BO3MOXHOCTb NOSABNEHNS TaKMX 3a00neBaHuin.

KpaTkoe cogepxaHne nsobpeteHus

lMokasaHo, YTO NpPoUNaHNANHBI, MPUCYTCTBYIOLLME B Kakao, OKa3biBalOT NPOTUBOTPOMOOLMTHOE
pencteue in vitro n in vivo. NokasaHo Takke, YTO MeXaHW3M NPOTUBOTPOMOBOLIMTHOrO
OEeNCTBUS OCYLLECTBSAETCHA HE Yepe3 MHIMOMpoBaHne MeTabonnyeckoro Nyt apaxnaoHoBOM
Kncnotbl. Kpome Toro, 4OMmMKHO OblTb ACHO, YTO fleYeHne HU3KUMK A03aMn acnmpuHa B
coyeTaHun C NpouMaHngnHamMmm kakao obecneynmBaeT YyCUMEHHbIN NPOTUBOTPOMOOLMTHbIN
athdekT, NpeBbILLALLNA NPOTUBOTPOMOOLMTHBIE 3DEKTLI AaHHbIX ABYX OTAENbHbIX PEXUMOB
neyeHusi. CnegoartenbHO, AaHHOe U3obpeTeHne obecneynBaeT anbTepPHATUBHLIA ANUTENbHLIN
cnocob NpoTMBOTPOMOOLIMTHON Tepanun 6e3 HENPUATHBIX U ONacHbIX MOBOYHBIX 3 dEKTOB,
CBOMCTBEHHbIX acrupuHy.

OnucaHue curyp

Ha dourype 1A-B npeacTtaBneHbl CpaBHUTENbHbIE 3HAYeHUs1 codepXaHns TpombokcaHa n
cooTHoweHus LT/PGI2 gns yeTblpex pexxmMoB fieYeHns: acnmpuH, (+)-kakao, acnmpuH B
coyeTaHun ¢ (+)-Kakao M acnMpuH B COYMETaHUM C (-)-Kakao, perMcTpmpyemble Yyepes aBa
BPEMEHHbIX MHTEpBana.

Ha dourype 2A-D npeacraBneHa cpaBHUTENbHAs HECTUMYMPOBAHHAsA 3KCNpeccus
peuenTtopos lIb/llla TpomMBounToB AN YEThIPEX PEXMMOB fNIEYEHNS: acnNNpPUH, (+)-Kakao,
acrnMpuH B coMeTaHum ¢ (+)-kakao 1 acnupuH B coveTaHmm ¢ (-)-Kakao, pernctpmpyemasi
yepes ABa BpPeEMEHHbIX NHTepBana.

Ha durype 3A-D npeacraBneHa cpaBHuTensHas ADP-cTMMynupoBaHHas akcnpeccus
peuenTtopos lIb/llla TpomMBounToB AN YEThIPEX PEXMMOB FNIEYEHUS: acnNNpPUH, (+)-Kakao,
acnvpuH B coOdeTaHuK ¢ (+)-Kakao 1 acnupuH B COMETaHUK ¢ (-)-Kakao, permctpupyemas
yYepes ABa BpPeMEeHHbIX MHTepBana.

Ha durype 4A-D npencrasneHa cpaBHUTESbHAA SMMHEPUH-CTUMYIMpYyeMasi 3KCrpeccust
peuenTtopos lIb/llla TpomMBounToB AN YETLIPEX PEXMMOB fIEYEHUS: acnMpUH, (+)-Kakao,
acnMpuH B coMeTaHum ¢ (+)-kakao M acnupuH B coveTaHum ¢ (-)-Kkakao, pernctpmpyemasi
yepes ABa BpPeMEHHbIX MHTepBana.

MoapobHoe onncaHne

[aHHoe n3obpeTeHne KacaeTcs NPUMEHEHNS NPOLNAHNONHOB Kakao B COMETaHMM C
acnMprHOM B Ka4yecTBe NPOTUBOTPOMOOLIMTHOrO TepaneBTUYECKOro CpeacTsa U KOMNO3nNLnin,
coepXalimx npouMaHMamHbl Kakao U acnupuH (aueTmncanuumnnoByo KUCAOTY).

Vicnonb3oBaHHOE 34€eCb BhlpaXKeHne «npouMaHuanHbl Kakao» NpeacTaBnseT MOHOMEpPb! U/nnu
OINMUroMephbl aNUKaTEXUHA U KaTeXnHa. TEPMUH «NPOLNAHMAMHBI» TakkKe UCMOMb3YyoT B JaHHOM
obractu ¢ bonee orpaHUYeHHbIM 3HA4YeHNEM, T.€. Ans 0603Ha4YeHUsa onNMroMmepoB (HO He
MOHOMEPOB) anuKaTexmHa 1 kaTexmHa. OgHako Ans KpaTKOCTU JaHHbIA TEPMUH MCNONb30BaH
3gecb Ans ob6o3Ha4YeHnst 1 MOHOMEPOB, Y ONIUFOMEPOB.

[aHHoe n306peTeHne KacaeTcs KOMMNO3MLMK, BKITHOYAOLLEN acMpUH U NPOLNAHNONHBI Kakao.
Komnosuuyusa moxeT ObiTb NpuroToBneHa B nobon noaxoasiien opme, HO 0ObIYHO FOTOBSAT B
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Buae hapmaLleBTUHECKO KOMMO3ULUK, MULLEBOrO NPOAYKTa, AMETUYECKOW A00aBKM UK
nuuwieson gob6aBku.

B ogHoM BapuaHTe HacTosillee M3o0bpeTeHne obecnevymBaeT KOMMO3ULMIO, MOOXOASALLYI0 ANs
npuema BHYTPb, BKIMOYAIOLLYO aClMPUH U MPOLUAHNONHBI Kakao B (hM3nonormyecku
npuemMnemMom HocuTene. [laHHy KOMMO3ULMIO MOXHO NPUrOTOBUTL B M0G0 noaxoasien
dopme, HO 0ObLIYHO FrOTOBAT B BUAE hapMaLeBTUYECKON KOMMNO3ULUN, NMULLLEBOrO NPOAYKTa,
aneTnyeckor 4odaBkn NN NULLLEBON 00GaBKW.

HacTosiee n3obpeteHme obecneunBaeT Takke:

- NPUMEHEHNE acnupunHa 1 NPoLMaHNONHOB Kakao B NPOM3BOACTBE MeauKaMeHTa, NULEBOro
NpoAyKTa, AneTmdeckon Ao6aBkM Ny NULLEBO f06aBKM AN NeYeHNst Unu NpodnnakTukm
3aboneBaHnsi UNU HapyLLEHWSs!, BbI3BAHHOrO AUCMYHKLUMENR TPOMOOLMTOB (TaKOM Kak
naronornyeckasi akTueaumnsi TPOMOOLMTOB, B MPOTUBOMONOXHOCTL HOPMaribHOW akTUBaLun
TpoMOBOLMTOB, YTO BEAET K 06pa3oBaHMO CryCTKOB W NPEAOTBPALLEHNIO KPOBOTEYEHUS);

- NPUMEHEHNE acnnpuHa B NPON3BOACTBE MeAMKaMeHTa, NULLEBOro NpoaykTa, ANeTUYEeCKOM
[obaBkM UM NueBon AobaBkM AN NCNONb30BaHMS C NPOUMAHUANHOM Kakao npu
npodunnakTuke Unun rnedeHnn 3adboneBaHnsl UNu HapyLeHWsl, BbI3BaHHOIO ONCKHYHKLMEN
TpomBouunToB; "

- NPUMEHEeHNe NpoUMaHMaMHaA Kakao B MPON3BOACTBE MeauKamMeHTa, NULLEBOro NpoayKTa,
aneTnyeckor gobdaBkn UnNu NULLLEBON JOOGABKM ANS UCMONb30BaHUSA C acrMpUHOM Npu
npodunakTUKe Unu nevYeHnn 3aboneBaHust NN HapyLleHus, BbI3BAaHHOTO ANCHYHKLMEN
TpOMOOUNTOB.

MonndeHonbl Kakao BKNHOYAOT NPOUVMaHNOWHDI, KOTOpble SBMASIKOTCS MOHOMEpPaMmn u/unm
onMroMepamMm anukKaTexmHa n KatexmHa.

MoHoMepbl NPOLUNaHNONHOB UMEKT CTPYKTYPY

OH

MpoumaHmamHbl BKNOYAKOT BellecTBa, 0OHapyXeHHble B 606ax kakao, NOMy4YEHHbIX OT Kakao
Theobroma u pasnunyHbIX POACTBEHHbLIX BUAOB Kakao, a Takke poga Herrania n nx mex- un
BHYTPUrEHETUYECKNX TMOpUaOB.

MoHomMepbl NpounaHNaNHOB BKITHOYAIOT (+)-KaTexuH, (-)-anuKaTexnH 1 ux cooTBeTCTBYyoLIne
anuMMepsbl, (Hanpumep, (-)-KaTexuH, (+)-anuKaTexuH).

CuUHTETMYECKNE NTMHENHBIE N/NNN pa3BETBIEHHbIE ONUIOMEpPLI, UMEIoLLME cneayroLuime
CTPYKTYpbI, ABNAOTCA UASOCTPaUUaMM NPOLVMaHMaNHOB Kakao.

JInHelnHble onuromepsl, rae N paeBHo uenomy ymcny ot 0 go 16
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PasBeTBneHHble onuromepsl, rae A 1 B npeactaensaioT coboli He3aBUCMMbIE OnMromepsbl OT 1
0o 15 npu obuem KonuyecTse 3BEHLEB B KOHEYHOM onuromepe 3-18.

OH
H

CH
HO O.
2
3
4

OH

— —] HO 0
HO @

o Q oH
OH OH
0 4m
o
HO

_ 1B

B faHHbIX oniMromepax n paBHO Lenomy umcny ot 2 o 18, npegnovtmutensHo ot 3 o 12,
©onee npegnoyvTuTenbHO OT 5 Ao 12 n Hanbonee npeanoyTUTENBLHO 5. ONUromMepbl UMEIKT CBA3M
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Mexay dpriasaHamu (4-6) n/mnu (4-8). Onuromepbl MOryT ObITb NPeACTaBEHbl CTPYKTYpPaMMu,
npvBedeHHbIMY Bbilwe. [1na nuHerHoro onMromepa, ecnm x pasHo 0, To onMromep HasblBaeTCcH
«ONMEPOM»; €CIin X paBHO 1, TO OfIMroMep Ha3bIBaeTCa «TPUMEPOM»; €CIN X PaBHO 2, TO
OINMromep Ha3bIBAETCS «TETPaMEPOMy»; €CNN X PaBHO 3, TO ONMroMep HasbiBaeTcs
«MEeHTaMepoMy»; N aHarorm4yHo MOXHO 0603HaYNTbL ONMroMepsbl, nMetowme X 4o 18
BKITHOUMTESNBHO U BbILLE, TaK, €CNn X paBHO 18, TO oNMromMep Ha3bIBAETCS «OKTa4eKaMepoMmy.
Onsa passeTBneHHoro onuromepa, ecnu A nnu B pasHo 1, onuromep HasblBaeTCca «TPUMEPOM» C
aHanornyHbIMu 0603HAYEHUAMN, KaK OMUCAHO AN JIMHEWHbIX OSIMFOMEpPOB.

MpounaHMarHbI Kakao MOXXHO NOMYYUTb C MOMOLLBIO UHIPEAMEHTOB Kakao, B 0COGEHHOCTM
WHIpeQMeHTOB Kakao, UMEILLMX NOBbILEHHOE coAepXaHne NpounaHMamMHOB Kakao, Unm nx
MO>HO MOMYYNTb CUHTETUYECKU. VIHFpeaMeHTaMu Kakao ABMS0TCH BellecTBa, nonyyaemble U3
6060B kakao, KOTopble coaepaT NPoLUMaHUONHbI Kakao U BKITHOYAIOT, HanpuMep, LWOoKonagHbIn
SKCTPaKT, Macrno Kakao, 4YaCTUYHO 06e3XnpeHHble TBepable BeLLlecTBa kKakao U/Unu nonHOCTbIo
06e3xknpeHHble TBepAble BellecTBa kakao. [poumMaHnanHel Kakao MOXHO MCMONb30BaTh B BUAE
WHIPEOMEHTOB Kakao MM UX MOXHO 3KCTparnpoBaTb M3 6000B kakao, MonoTbix 6060B kakao
UIN UHIPELMEHTOB Kakao, KOTOpble YMOMSIHYThI BbILLE.

Cnocob6ebl onpegeneHns cogepxaHusa nonndeHonoB Kakao onucaHbl B nateHTe CLUA
Ne5554645 (o1 10 ceHTABpa 1996), KOTOPLIN BKITHOYEH 30eChb B BUAeE CCbinkn. CobpaHHbie
KOpPOBOUKM KaKao OTKpbIBAOT M 600bI C MAKOTBIO YAANAT A5 CYLUKW BbIMOpaXnsaHuem. A3
BbICYLLEHHOW BbIMOPaXmnBaHNEM MaCChl BbIHUMAIOT BPYYHYO MAKOTb Y NPoBOAAT ¢ 6o6amm
cnegytowme maHunynsaumm. CHadana BbICyLUEHHbIE BbiIMOpaXuBaHueM 606kl kKakao ounLatoT oT
KOXYpPbl U M3MENbYaoT 40 TOHKOW NOpOoLLKOOOpa3Hor Macchl npy noMoLm meneHuusl TEKMAR.
MonyyeHHyo Maccy fanee obe3xxMpuUBaKT B TEYEHNE HOUM SKCTpakumen no Cokcnery,
MCnonb3ys B kKa4eCcTBe pacTBOPUTENS NMOBTOPHO NeperHaHHbIi rekcad. OcTaTok pacTBOpUTENS
yaansaT u3 06e3XMpeHHON Macchkl B BaKyyMe Npy KOMHATHOW TeMneparype.

MonundeHonbl Kakao, BKMNoYast MOHOMEPb! U/UIN ONIMTOMEpPbI MPOLUaHUAMHA Kakao, MOXHO
Takke 3KCTparmpoBaTth U3 CBEXMX O0OOB kakao, MONOThIX O0O0B kakao uUnu pakumii MONoTbIX
6060B kakao, NPeanoYTUTENBHO U3 HeepMEHTUPOBaHHbIX, HE MONMHOCTLIO hePMEHTUPOBAHHbIX
6060B kakao, KoTopble uMetloT 6onee BbICOKOE codepkaHne NonUgeHonoB kakao. X MoxHO
Takke 3KCTparmpoBaTh U3 LLIOKOMAa[AHOMo 3KCTPaKTa, YaCTUYHO 0OE3KUPEHHBIX TBEPAbIX BELLECTB
Kakao U/Mnv nonHOCTbI0 06Ee3XXMPEHHbIX TBEPAbIX BELLECTB KaKao, KOTOPbIE NPEANOYTUTENBHO
umetoT Bonee BbICOKOE codepaHne nonugeHonoB. MIcnonb3yoT pacTBOpUTESb, KOTOPbIN
pacTBOpSEeT nonundeHonbl kKakao, BKMYas NpoLMaHuanHbI.

Takum 06pa3om, B 0OHOM acrnekTe HacTosLLEero n3odpeTeHms NpoLMaHnanHbl Kakao
NpeacTaBNAT ONMromMmepbl, MOHOMEpPbI UM UX CMECh, NPUYEM AaHHbIE ONIUrOMepPbl, MOHOMEPbI
UK UX CMeCb MNoryyatoT:

(a) nogBepras o06ezxmpeHHble MonoTble 600kl kakao, dpakuumn MonoTbiXx 6060B Kakao,
LLIOKOMaAHbIN 3KCTPAKT, YAaCTUYHO 06e3XMpeHHbIe TBepAbIE BELLECTBA Kakao UMK NOMHOCTbIO
06e3XnpeHHble TBepable BelLecTBa Kakao aKCTpakumMM pacTBopuTenem, Ucnonb3ys
pacTBOpUTErb, B KOTOPOM PacTBOPUMbI MPOLUMAHUANHBI Kakao; u

(b) BbIAENASA N3 NOMYYEHHOrO SKCTPaKTa Kakao (hpakumio, BKIHOYaOLLY0 MOHOMEP, Ofiuromep
npouMaHnanHa unm ux cMechb.

Mogxoasime pacTBOpUTENN BKIOYAOT BOAY, METAHOI, 3TAHOM, aueToH, aTunawueTart unm mx
cmecu. NpegnoyTuTensHble pacTBOpUTENN NPeacTaBnAlT CMecu Bogbl U MeTaHona unm
auetoHa. NMpegnouTntenbHas npoueaypa SKCTpakLuMn NpeacTaBnsaeT ABe IKCTPAKLUN CMEChIo
aueToH/BogalykcycHas kucnota (70%:29,5%:0,5%), ¢ nocneaytoLlern TpeTben aKCTpakumnen
cMmecbto MeTaHon/BofalykcycHasa kucnota (70%:29,5%:0,5%). PacTBoputenu npegnovtuTenibHO
cnerka nogkncnaTb. B HEKOTOPLIX Cryvasx SKCTPaKT ovuLaloT, Hanpumep, yaansas kodeunH
n/unn Teo6pPOMUH, 1 Aanee oYMLLAT CNOCOOOM renb-NpoHMKaLLEn xpomatorpacdum n/unu
XNOKOCTHOW XpoMaTorpacum BbICOKOro AaBneHus. Bo BpeMsi XXMAKOCTHOM XxpomaTorpadum
BbICOKOrO AaBMNEHMUS SKCTPAKT MOXHO (PpakLMOHMPOBaTh HA MOHOMEPHYHO U ONTUFOMEPHYH
dpakuun, cogepxawyme, no MeHollen mepe, 50 mac.% MOHOMepPOB NN cneLmpnIecknx
onvromepos. Ecnn dpakumm cogepxat MOHOMEpPbI U HA3LLKE ONuromMeps! (4o TeTpamepa
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BKMIOYMTENBHO), dhpakuymm cogepxaTt npumepHo ot 90 oo 95 mac.% cneuyundpmyeckon
onuromepHon dopakuunu.

B apyrom BapuaHTe nonmdeHosbl kakao, 06blMHO MOHOMEPbLI /MK ONTIUrOMEpbI
npoLMaHnarHa Kakao, MPUCYTCTBYIOT B MHIPEANEHTaxX Kakao (Hanpumep, Kak OrnmMcaHo BbILLE),
MMELLNX MOBbLILLEHHbIE NN COXPaHsiEMblEe YPOBHM MONMEEHONOB Kakao. [oBbILLEHHOrO
coaepxaHusi NoN1EeHoONoB Kakao MOXHO AOCTUYb, 406aBNAs K MHIpeaAneHTam Kakao
nonudeHonbl Kakao, HanpMMep MOHOMEPhI, ONIMFOMepPbI MPOLUaHUAMHA UK UX CMECH.
CoxpaHsaeMoro ypoBHs NonndeHoNoB Kakao MOXHO AOCTUYb, pPErynupys cteneHb bepmeHTauum
©060B Kakao, Kak obcyxaaeTcsa HXKe, coagepxaHme nonMdeHoNoB Kakao, BKIoYasi cogepxxaHue
NPOLMaHNANHOB KaKao, XapeHHbIX MOMNOTbIX 6060B Kakao, LLOKOMagHOMo SKCTpakTa U YacTUYHO
00€e3XMPEHHBIX UM HEOBEIKNPEHHBIX TBEPAbLIX BELLECTB Kakao BhILLE, €CNN MUX MNOMy4vaoT 13
©0060B Kakao M nx cmecer, KOTopble HENOSTHOCTLIO (PEPMEHTMPOBAHDI.

CoxpaHAeMoro ypoBHsi MOSIMGEHONOB Kakao MOXHO Takke AOCTUYb, PErYNNpYst yCnoBus
06paboTkm 6060B. Taknm obpaszom, crnocod nonyveHus n3 6060B kakao Macna kakao u/mnm
TBEpAbIX BELLECTB Kakao, UMEKLLUX COXpaHAeMble YPOBHU NONnEEHONOB Kakao, MPUMEHSET
YHUKamnbHY0 KOMOMHaLMIO cTagnini obpaboTku, KOTopble He TPeDBYIOT OTAenbHOro obopyaoBaHMs
ansa obxapusaHunst 6060B MK N3MenNbYEHNs 3KCTpaKTa, gonyckas Bbibop obpaboTkm 60608 Kakao
0e3 Taxenon TepMmmyeckor 06paboTkn B TeYEHME ANUTENbHbIX NEPMOLOB BPEMEHU U/UNn
SKCTpaKLUmm xumpa. Beiroga gaHHoro cnocoba 3aknto4yaeTcsl B NMOBbILLIEHHON COXPAHHOCTM
NONNEEHOMNOB B NPOTUBOMNONOXHOCTb TPAANLMOHHBIM cnocobam o6paboTku Kakao, Tak yYTo
COOTHOLLEHME HavyanbHOro konmyecTsa nonundgeHona, obHapyxeHHoe B HeobpaboTaHHbIX 6o6ax
K KONM4YeCTBY, Nony4yaemMomy nocrie 06paboTku, COCTaBNAET BENNYUHY MEHEE MMM PABHYHO 2.

YacTuyHo obesxmpeHHble TBepAble BELLECTBA Kakao, UMEILLME BbICOKOE CoAepXaHne
nonndeHoNoB Kakao, BKINoYas BbICOKOE cofepXaHue NpoLUMaHnanHOB Kakao, MOXHO NOnyYnTb
npu obpaboTke 6O0OOB Kakao HeNocpeACTBEHHO A0 TBepAbiX BELECTB Kakao 6e3 ctagum
obxxapuBaHust 60608 MM MonoTbIX 6060B. [aHHbI cnocob coxpaHseT NONMAEHONbI Kakao, Tak
KaK OH OnyckaeT CTaauio TpaauLMOHHOrO obxapuBaHus. [aHHbl cnocob coCcTouUT, rMaBHbIM
obpasom, 13 cTtaguin: (a) HarpeBaHus 6060B Kakao 00 BHYTPEHHeN TemnepaTypbl 60608,
[OCTaTOYHOW ANSA CHUXKEHUSA CoaoepXKaHusa Bnarn npuMmepHo 4o 3 Mac.% 1 ocrnabneHuns Koxypbl
kakao; (b) oTcenmBaHusa monoTbix 6060B Kakao OT KOXypbl Kakao; (C) NpeccoBaHNE C OTXKMMOM
MOIoTbix 6000B kakao 1 (d) BelAeNeHNst Macna Kakao U YacTUYHO 06Ee3XXMPEHHbIX TBEPAbIX
BELLECTB Kakao, KOTopble cogepkaT NoNMEHObI Kakao, BKIKOYast NpoLMaHnanHel kakao. o
cTagmmn HarpeBaHust 606bl kakao HeODA3aTENbHO OYNLLAIOT, HAaNpyMMep, B BO34YLLHOM
cenaparope Mo NMOTHOCTU C NCEBAOOXMKEHHbIM cnoeM. OTcenBaHne Takke MOXHO NPOBOAUTL B
BO34YLUHOM cenapaTope Mo NAOTHOCTU C NCEBAOOXMKEHHBIM cnoeM. [NpeanoyTuTensHo
HarpeBaTb 600bl Kakao 00 BHyTpeHHen TemnepaTypbl npumepHo ot 100 go 110°C, 6onee
npeanoyTUTENBLHO A0 TemnepaTtypbl MeHee npumepHo 105°C, 0bbI4HO NpUMeHAs npubop
WH(PpaKpacHOro HarpeBaHus B TedeHne npumepHo 3-4 MuHyT. Ecnn TpebyeTtcs, TBepable
BELLECTBA Kakao MOXXHO MOALLEN0YNTb U/ pa3mosoTb A0 NOPOLLUKa Kakao.

BHyTpeHHto0 TeMnepatypy 60608 (IBT) MOXXHO n3mepuTb, 3anonHMB 606amm n3onMpoBaHHbIN
KOHTElHep, Takou kak konba Tepmoca (npumepHo 80-100 60608B). 3aTeM U30NUPOBaHHbLIN
KOHTEHep 3aKynopmBaltoT Noaxoaswmum obpasomM, 4Tobbl COXpaHUTbL TemnepaTtypy obpasua
BHYTPW Hero. B 3anonHeHHbIn 606aMu N30MpOBaHHbIA KOHTENHEP BCTaBMSAT TEPMOMETP, U
TemnepaTtypa TepMOMeTpa ypaBHOBELUMBAETCS C Temnepatypori 60008 B Tepmoce. 3HadeHue
TemnepaTtypbl NpeactaenseT IBT 6060B. IBT MOXHO Takke cunTaTb paBHOBECHOM TeMMnepaTypow
mMaccbl 6060B.

Bobbl kKakao MOXHO pa3gennTb Ha YeTblpe KaTEropun Ha OCHOBaHUU UX LiBeTa:
npeobnagaroLle KOpUYHeEBbIE (MONHOCTBEI PEPMEHTUPOBAHHbLIE), MYPNYypPHO-KOPUYHEBEIE,
nypnypHble U TEMHO-Cepble (HedhepMEHTUPOBaHHbIE). [1peanoyTUTENbHO, Kak Yka3aHo Bbille,
nonyyartb TBepAble BELLECTBA Kakao M3 HEMOSTHOCTbI0 hepMEHTMPOBAHHBLIX 6060B Kakao,
KOTopble MMeIOT 6oree BbICOKOE coaepkaHue NonneeHoNoB Kakao, Yem OepMeHTUPOBAHHbIE
©00bI. HenonHocTblo hepMeHTUpoBaHHbIE 600bLI BKMOYaOT TEMHO-cepble 600bI kakao,
nypnypHble 600kl Kakao, CMeCb TEMHO-CEpPbIX, MyPNYpPHbIX U KOpUYHEBLIX 60O0B Kakao. Bonee
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npeanoyYTUTENbHLI TEMHO-CEpble N/MNn NypnypHble 60661 Kakao. HenonHoOCTLI0
depMeHTnpoBaHHble 606LI 0ObIMHO MMEKT kKoahULUNEHT dbepmeHTauum 275 unn MeHee.

«KoadhhunumneHT hepmeHTaymm» onpeaensatoT, UCNoNb3ysa CUCTEMY rpagalmm ans
XapakTepUCTUKN dhepmeHTaumnm 60608 kakao. TeMHO-cepble 0603HauatoT 1, NypnypHble - 2,
nypnypHO-KOpUYHEBbIE - 3 U KOpUYHEBBIE - 4. [poueHT 60608, NONagaLLNX B KaXayHo
KaTeropuvio, yMHOXalT Ha MaccoBoe 4ncno. Takum ob6pasom, «koahduumneHT pepmeHTaLmnm»
ans obpasua, coctosiero n3 100% kopuyHeBbix 60608, coctasun 6bl 100x4 nnn 400, Toroa
kak ons obpasua ns 100% nypnypHbix 60608 oH coctasun 6bl 100x2 unu 200. O6paseL,
coctoswmi n3 50% TemHo-cepbix 60608 1 50% nypnypHbix 60008, MeeT KoachbdULmMeHT
depmeHTaumm 150 [(50x1)+(50x2)].

B ogHoOM BapuaHTe MOXHO MPUMEHSTb B COMETaHUN C aCMUPUHOM MPON3BOAHbIE
NpOLMaHNANHOB Kakao, HanpumMep Npou3BOAHbIE NPOLMAHUOUHOB U ranfioBon KUCNOThI 1
METUNMPOBaHHbIE MpoLUMaHnanHbel. K nponsBogHbIM NpouuaHMamHa NpMMeHUMbI Takke niobble
CCbIMKW, CAENaHHble 34eCb B OTHOLUEHUN NPOLUAHMAMHOB Kakao U UX NPUMEHEHNSI.
lMpounsBogHble NPOLMAHNANHOB Y FanfioBOW KUCMAOTbI MOXHO NOMy4YnTb, Kak OMUCaHO B
MexayHapoaHon nateHTHon 3asBke NePCT/US98/21392, onybnukosaHHou kak WO 99/19319.
MeTunnpoBaHHbIE NPOLMAHNONHBI MOXHO NOSTYYUTb, Kak ONncaHo, Hanpuvep, B Nnpumepe 6.

B ogHOM acnekte gaHHOro n3obpeTeHust METUNMPOBAHHbLIM NPOLMaHUAMHOBLI MOHOMEP UMK
onuromep umeet opmyny (A),, rae n pasHo ot 1 go 18, n A npeacraBnseT MOHOMEpPHoOe
3BEHO (hopmynebl

OR?

R® ORS

RS
R10

3
e
%ORl

roe kaxabii u3 R'-R® n R8-R'0, koTopble sBRstOTCH 0AMHAKOBLIMM UMK Pa3HbLIMMU,
npeactaenset coboit H unu CHy; n R® n R7, koTopble SBNATCS 0OAMHAKOBLIMU UM Pa3HLIMMU,
npeactaensAT cobon H, CH3 nnn cBsasb ¢ cocegHMM MOHOMEPHBIM 3BEHOM; NPWU YCNOBUN, YTO,
no MeHbLUel Mepe, oaHa rpynna ot R' 1o R, no mMeHbLueit Mepe, B 04HOM MOHOMEPHOM 3BEHE
aensietcs CH;. MoHoMepbl MOryT ObITb CBSI3aHbl, HanpuUMep, N0 0gHOMY UMK ABYM KOSbLEBbIM
nonoxeHnsam 4, 6 n 8 ceasamm mexay dnasaHamu, ONUCaHHbIMK BbiLLe.

B opyrom acnekte gaHHOro n3obpeTeHns MeTUIMpoBaHHbIN NPOLMAHUANHOBLIA MOHOMED Mx
onuromep nmeet copmyny (A"),, rae n paeHo ot 1 oo 18 n A' npeactaenseTr MOHOMEPHOE
3BeHO hopMyIibl

CORA

OR>

R3O O
2

%
4
OR!

roe kaxabiii u3 R'-R% n R&-R 0, koTopble siBRsIOTCS OAMHAKOBLIMU UMW Pa3HbLIMM,
npegcrasnset H unn CHs; npu ycnosuu, 4to, No MeHbLUEN Mepe, odHa rpynna ot R' no R®, no
MeHbLLEN Mepe, B OOHOM MOHOMEPHOM 3BeHe siBnaeTcs CH;. MoHomepbl MoryT 6biTb CBSI3aHbI,

T
|6
P

OR?
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Hanpumep, No 04HOMY UMW OBYM KOSbLEBLIM NOMOXeEHUSM 4, 6 1 8 cBA3sMM Mexay dnaBaHamu,
OMUCaHHbIMU BbILLE.
Hanpumep, onuromep MoxeT BbITb NIMHENHBIM ONIMTOMEPOM CIiefyHoLEel CTPYKTYpbI, T4e n
paBHo oT 0 go 16
OR%

R0

OR*
OR>

OR?

roe R'-R® Takue, kak onpepeneHsl BbilLe.

AnbTepHaTUBHO, U OOMNONHUTENBHO, ONIMTOMEpP MOXET ObiTb pa3BeTBIEHHLIM OJIMFTOMEPOM
cneaytowen cTpykTypsl, rae A n B npeactaesnstoT coboli HesaBucumble onvromepsl oT 1 go 15 ¢
0oOLLMM KONMNYECTBOM 3BEHLEB B KOHEYHOM onnromepe 3-18
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OR3

R3O

R4O

R3O .

roe R'-R5 onpenenetb Bbilue.

B opyrom BapuaHTe gaHHoe u3obpeteHne obecneunBaeT OnmMroMmep npouMaHnagmHa mnm
CMECb ONMroMepoOB, rAe KaXAbl yKasdaHHbIN ONMroMep NpeacTaBnsieT MeTUIMPOBAHHBIN
TeTpamep.

Hanpumep, MeTunnpoBaHHbI TeTpamep saBnseTcs coeanHeHneM popmynsl (A)y, rae A
npeacTaBnsgeT MOHOMEPHOE 3BEHO OPMYIIbI

OR*A

OR?

roe kaxabii n3 R'-R% n R8-R'0, koTopble sBRstOTCH 0AMHAKOBLIMM UMK Pa3HBLIMMU,
npencrtaenset codon H unm CHs; n R 1 R7, KOTOpble ABMSATCSA 0OMHAKOBBIMU UITN PasHbIMMU,
npeactasnsAT cobon H, CH; nnn ceBa3b ¢ cocegHen MOHOMEPHON eQUHULLEN; NPU YCIOBUM,
4TO, MO MeHbLLeli Mepe, ogHa rpynna oT R' go R0, no meHbLueit Mepe, B 04HOM MOHOMEPHOM
3BeHe gaBnsieTcss CHz. MoHOMepbl MOryT ObITb CBA3aHbl, HANPUMEP, MO OAHOMY MUY ABYM
KOSbLEBbIM NonoXxeHusm 4, 6 n 8 ceasamm mexay dnasaHamu, ONMCaHHbIMU BbiLLE.

AnbTepHaTUBHO, METUNNPOBAHHbLIN TETPaMep MOXET OblTb coeanHeHnem opmyrbl (A'),,
roe A' npeacTtaBnsieT MOHOMEPHOE 3BEHO hOpMYIibl
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OR*
OR>

R0

T

s

roe kaxablii u3 R'-R®, koTopble ABNSIOTCH OANHAKOBLIMM UNU Pa3HbIMU, NpeacTaBnsaeT coboi
H nnn CHs; npu ycnosumn, 4to, N0 MeHbLUERn Mepe, ogHa rpynna ot R’ ao R5, no MeHbLUEN Mepe,
B OQHOM MOHOMepHOM 3BeHe sBnsaetcsa CH;. MoHoMepbl MOryT 6bITb CBA3aHbl, HAaNpuMep, no
OAHOMY UIM ABYM KONbLEBLIM MONOXeHNAM 4, 6 1 8 cBA3saMKU Mexay driaBaHaMm, onucaHHbIMK
BbILLE.

TeTpamep METUNMPOBAHHOIO NpoLUnaHnanHa Kakao UM cMecb TeTpaMepoB JaHHOro
n3obpeTeHns MOXHO MOMYyYnTb METUNUPOBAHUEM BblAeNeHHOW paKL MmN IKCTpaKTa Kakao,
cofepxallen TeTpamepbl NPOLNAHUANHOB, UMK NOMYYEHHOro CUHTETUYECKN TeTpamepa.
Hanpumep, TeTpamep MoxXeT umetb oopmyny (A)s, NPUBEAEHHYIO BbiLLE.

B ogHom BapuaHTe obecneyeH TeTpaMmep METUNUPOBAHHOIO NpoUUaHMaMHaA Kakao UM cMechb
TeTpaMepoB AaHHOro U306peTeHNd, NpuyemM AaHHbIN TeTpaMep U CMeCb MOXHO MOMYyYUTb:

(a) nogBepras 0b6e3xmMpeHHble MonoTble 600kl kakao, dpakuum MonoThix 6060B Kakao,
LLIOKONaAHbIV 3KCTPaKT, YacTU4HO 06e3XMpeHHbIE TBepAblEe BELLECTBA Kakao UMK NOMHOCTbIO
06e3XnpeHHble TBEpAble BELLIECTBA Kakao 3KCTPaKLMM pacTBOpUTENEM, B KOTOPOM PacTBOPUMbI
NpoLnaHUaNHBI Kakao;

(b) BbIOENAS (bpakumio, cogepxallyo TeTpaMmepbl NPOLNaHNANHOB, U3 MOJTYYEHHOro 3KCTpakTa
Kakao U

(c) meTuUNUpy$A BblgeneHHYo pakuumio.

MeTunumpoBaHHbIn onuroMep NpoLMaHngnHa Kakao Unm cMecb ONIMroMepoB, rAe YKka3aHHbIN
OnuMroMep UMM cMecCb MOXHO TaKxKe Mosny4ynThb:

(a) nogBepras obezxmpeHHble MonoTblie 600bI kKakao, dopakLmm MonoTeix 6060B Kakao,
LLIOKONaAHbIA 3KCTPaKT, YacTUYHO obe3xmpeHHble TBepable BelecTBa Kakao Unn nonHOCTbI0
06e3XnpeHHble TBEpAble BELLECTBA Kakao 3KCTPaKLMM pacTBOpUTENEM, B KOTOPOM PacTBOPUMbI
nNpoLnaHUANHBI Kakao;

(b) BEIOENAS bpakuuio, cogepxallyo onuromepbl NPoLMaHMaMHOB, U3 NOMYyYEHHOro SKCTpakTa
Kakao u

(c) meTuUNUpy4A BbiAeneHHYo pakuumio.

Komnosunuus HacTosLLero nsobpeteHns HaxoanTcs B BUAe, NoaxogsileM Ans nepopanbHOn
O0CTaBKW, TAaKOM Kak TabreTku, Kancynbl, rpaHynbl, KOHLEHTPaTbl, MOPOLLKU, XXUAKOCTH,
pacTBoOpbl UK cycneHsuu. MNpegnoytuTensHO NpeacTaBnaTb ee B Buae apMaLeBTUYecKon
KOMMO3uLMW, MULLLEBOrO NPOAYKTA, AUETUYECKON unu nuweson fobaskn. OHa MOXeT Takke ObiTb
B BUAE UHrpeaneHTa Ans KopMa AOMAaLLUHMX XMBOTHbIX. KoMnosnumsa moxeT ObiTb NPUroToBneHa
B BUAe CTaHOapTHbIX O03UPOBaHHbLIX (DOPM.

AKTUBHbIE COeAMHEHNS MOXHO NPUroTOoBUTE B BUAE POPMbl C HEMEANEHHbBIM UMK
OTCPOYEHHbIM BbicBOBOXAeHMeM. TabneTka MoXeT BKNoYaTb 3PPHEKTUBHOE KONUYECTBO
nonudeHona kakao, MOHOMEpPOB WU/MUIN ONIMFOMEPOB NPOLUAHUAMHOB Kakao Unu KOMMosuuuio,
cogepaLlyo nonudeHonbl NNy NpoUnaHnanHbl Kakao, B codeTaHun ¢ 3pEKTUBHBIM
KOMMYeCTBOM acnupuHa u Heobs3aTernbHO HOCUTENb UIM CUCTEMY BbICBOBOXKAEHUSA aKTUBHOMO
WHrpegueHTa. B npyrotoBNeHUn KOMNo3numm ¢ perynnpyemMsiM BbiCBOGOXAEHEM 0COD0
nonesHbl CUHTETUYECKNe nonnmepsl. Kancyna MoxeT BKYaTh XenaTuHOBYIO Kancyny,
cofepXallyto npeasapuTernbHO onpeaeneHHyo 403y nonmdeHona Kakao U acnmpuH-
cogepxallyto komnosuuuio. MpogykT Ana nepoparnbHOK AOCTaBKM MOXET TakKe BKIoYaTb
ameTundeckyto nuiLeByto JobaBKy, Takylo Kak gukanbuuindocdar, cteapat MarHug, HuTpar
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Kanbuus, BUTaMWHbI U MUHeparnsl. MNpenapaTtbl KOMBUHaLMI NPOLMaHNONHOB Kakao/acnupuHa u
cogepxallme Ux KOMnosmLum MOXHO MONyYnTb NO CTaHAAPTHLIM MeToAMKaM, XOPOLLIO
W3BECTHbIM crneuuanucTam B papmaueBTU4EeCKOn, NULLEBON Hayke, MeguuuHe 1 BeTepUHapuu.

MonyyatoT KoMNOo3MLUI0 ANs JOCTaBKn 006 beaUHEHHOW 3¢pEKTMBHOM 403bl MPOLMaHuanHa
(MpoumaHManHOB) Kakao 1 acnupuHa. SpPEKTUBHOE KONMYECTBO NPOLMaHUAMHA Kakao MOXHO
BBOAUTb B BMAE OOHOKPATHOW [03bl UK, anbTepHaTMBHO, ABa-TpY pa3a B AeHb. [ing yenoseka
apdekTnBHOE OHEBHOE KONMMYECTBO COCTaBMSET, N0 MeHbLUen Mepe, 50 Mr, npeanoYTUTENLHO
100 mr n 6onee npegnoytTuTensHo 150 Mr npoynaHMamMHOB kakao. MakcumanbsHas gosa He
orpaHudeHa. Hanpvmep, MOXHO NpMHUMAaTb NPOLUMaHNAUHBI B KONMYecTBe npuMmepHo ot 50 go
1000 wmr, npumepHo ot 100 go 800 mr, npumepHo ot 300 go 600 mr, Unu NpMHUMaTL
MUHUManbHbIE YKa3aHHble 403bl 6e3 orpaHNYeHNss MakcMMarnbsHOW 403bl, HanpuMep, No MeHbLLER
mepe, 50, 100 nnun 300 mr/mn. Ecnu npenapaTt NpUMEHSAIOT B BETEPUHAPUK, HAanNpumMep BBOOAT
KoLlKaM, fowaasam unu cobakam, cneuumanucT B AaHHOW obnacTtu MOXeT onpeaenntb
3P hEKTUBHOE KONMMYECTBO U3 yKa3aHHbIX BbIlle JO3UPOBOK, MPMHMMAas BO BHUMaHWE, Hanpumep,
BEC XMBOTHOro. Konuyectso npounaHMamMHOB MOXHO OnpeaenuTs cnocobamu, onMcaHHbIMY B
pabote Adamson un gp. ("HPLC Method for the Quantification of Procianidins in Cocoa
and Chocolate Samples and Correlation to Total Antioxidant Capacity", J. Ag. Food
Chem., Vol.7:10, 4184-4188), 4acTb KOTOPOW, OTHOCALLAACA K Oeny, BKoYeHa 34ech B BUAeE
ccbinku. bnarogaps ycuneHHelM acbdektam, JOCTUraeMbiM NpyY BBEAEHUUN acnnpuyHa B
coyeTaHun ¢ NpouMaHnanHaMm Kakao, ero MOXXHO NpUHUMAaTh C MeHbLUEW 0301, YeM 3TO
HeobXxoaMMO, ecrnv NPUMEHSIIOT TOMNbKO acnupuH B NPOTUBOTPOMBOLIMTHON Tepanuu, Ang
OOCTMXKEHMNS 3aLMTHBIX cepaedHO-CoCyaMCTbIX adheKTOB, YTO cocTaBndeT, Hanpumep, 80
Mr/geHb ons JYenoseka. Takum obpasom, B cnocobax u/unm KoMnos3numsax 4aHHOro n3obpeTteHus
acnMpuH MOXHO MCNoNb3oBaTh B konnvectse meHee 80 mr/geHb, Hanpumep, npumepHo ot 10 go
80 mMr/geHb 1 npegnoytuTensHo npumMepHo oT 20 ao 80 mr/aeHb. B apyrux BapnaHTax acnupmH
MOXHO NpuHUMaThL NpumepHo oT 40 go 80 mr/geHb nnn npy BBegeHun meHee 70 Mr/aeHb
npumepHo ot 20 go 70 mr/geHb unn npumepHo ot 30 go 70 mr/aeHs.

Kpome o6beguHeHHOW eanHON KOMMOo3nLmMM Ang nepoparbHOro npuemMa npouvaHnanH
(MpoumaHnaunHbI) Kakao 1 acnUpuH MOXHO roTOBUTL B BMAE NpenapaToB And pa3genbHoro
npvema. CornacHo HacTosLemy n3obpeteHuto obecnedeH TaKke NPoOayKT, coaepXaliui
acrnvpuH 1 NpounaHnauH Kakao, Ang pasgenbHOro OAHOBPEMEHHOro UM nocnenoBaTensHoro
npvema npuv neyeHumn sabonesaHns UNU HapyLLEHWs, BbI3BAaHHOTO ANCYHKUMER TpOMBOLUTOB.
Mpu pa3genbHOM Npueme NpounaHnamnH Kakao U acrnvpuH cnegyeT BBOAUTL B TedeHue nepuoga
BPEMEHU, KOTOPbIA rapaHTUpyeT, YTO OHU OAHOBPEMEHHO MPUCYTCTBYIOT B OpraHn3me
MEeKonNUTaloLLLEero Npu 4OCTaTOYHbIX KOHLEHTpauusax ang codetaHHoro adgekta. Cneynanuct B
AaHHoW obnacTn MoXeT onpeaenuTb Takon Nepuod BpeMeHW, OCHOBbLIBAsCb Ha 3HaAHUAX
Buronornyeckor 4OCTYMHOCTU NPOLMaHUAMHOB Kakao 1 acnupuHa. Hanpumep, npounaHnauHbl
Kakao 1 acnvpuH crnegyeT BBOAUTbL MIeKonuTaroLeMy B TedeHue 8 4acoB Apyr 3a ApYrom,
npeanoYTUTENbHO B TeYeHne 6 YyacoB Apyr 3a ApYyrom u 6onee nNpeanoyTUTENbHO B TeYeHne
OBYX 4acoB Apyr 3a ApPYroMm.

MonudeHon kakao 06bIYHO NPUCYTCTBYET B MHIPEAMEHTE KaKao C MOBbILLIEHHBIM MK
COXpaHsAeMbIM YPOBHEM MONMMAEHONOB Kakao, 00ecnevyeHHbIM, Hanp1MMep, Kak ONM1MCaHo BbILLE.
Takmm 06pa3om, B OOHOM acnekTe MHIPEANEHT Kakao COOEPXMUT TBEpAble BELLEeCTBa Kakao,
KOTOPbI€ MOXXHO MOMYYMTh:

(a) HarpeBaHnem 60060B Kakao A0 BHYTPeHHeN TemnepaTtypbl 60608, AOCTaTOYHON AN
CHWXEHNS coaepkaHns Bnarv npumepHo Ao 3 mac.% 1 ocnabneHns Koxypbl Kakao;

(b) oTcemBaHnem MonoTbix 6000B Kakao OT KOXYpPbl Kakao;

(c) npeccoBaHMeM C OTX)KUMOM MOSOTbIX 6060B Kakao u

(d) BbIAENEHMEM Macna Kakao M YaCTUYHO 06E3XNPEHHBIX TBEPAbIX BELLECTB Kakao, KOTopble
cogepxat nonmdeHornbl Kakao.

B npegnoytutensHOM BapuaHTe MHIPEAMEHT Kakao C MOBbILUEHHbIM U COXPaHAEMbIM
YpOBHEM NONUQEHONOB Kakao COAEepXUTCH B CMECU AN HaMUTKOB, U3 KOTOPOM rOTOBAT HanmnTKu
NS COBMECTHOro rnpuemMa ¢ 3(eKkTUBHLIM KONUYeCcTBOM acnupuHa. MNpeanodTutensHbIn
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HaMUTOK MMM CMEeCb HaMWUTKOB BKIOYaEeT: TBepAble BbiCLUME MNONMAEHOSbI Kakao U/Unu aKCTPaKT
Kakao 1 Heobsa3aTenbHO NPUPOAHBIN UMW UCKYCCTBEHHbLIW NoAcNaLlaloWwnin areHT, NpUpoaHbIi
UNKU CUHTETMYECKMI apoMaTn3aTop 1 NMeBon NpoaykT. Hanntok Takke MoXeT BblTb HaCbILWEeH
yrnekucribiM razom. Noacnallarowunm areHT MOXeT NpeacTaBnAaTb CaxapHbld CUPON, TBepabIn
caxap unu 3aMeHuTernb caxapa. TepMuH «3aMeHUTENb caxapa» BKNtoYaeT OOGbEMHbIE areHTbl,
caxapHblii cnupT (T.e. NONUONbI, TakMe Kak rMuuepuH), BbICOKoadekTuBHbIE noacnaiiatoLiue
areHTbl unun nx kKomérHauuu. MNMuieBbIMM yrNeBogOPOAHLIMU NOACNALLAOWMMY areHTaMm ¢
pasHbIMKU CTENEHAMN MHTEHCUBHOCTU NOACNALMBaHUS MOTyT ObITb Ntobble U3 0ObIYHO
nNpUMeHsieMblX B JaHHOM 06racTn areHToB, BKMNoYyas (HO He orpaHMyMBasacChb 3TUM) caxaposy,
OEeKCTpo3y, PPYKTO3y, NAaKTo3y, ManbTo3y, TBEpAble CUPONbI MMHOKO3bI, TBEPAble KYKYpY3Hble
CUponbl, MIHBEPTUPOBAHHbLIV caxap, rMAPONU30BaHHYIO NakTo3y, Me[, KNeHOBbIN caxap,
KOpUYHEBbIN caxap, Menaccy n nogobHoe. 3aMeHuTeny caxapa MoryT YacTUYHO UMK MOMHOCTLIO
3aMeHATb NULLLEBON YrNeBOoOPOAHbIM nogcnallarowmnm areHT. BolcokoadhdekTnBHbIE
3aMeHuTenu caxapa BKMYalT acnaptam, UuknamaTsl, caxapuyH, auecyrnbdam-K,
HeoxecrnepuauH, AMrMapoxanbkoH, Cykpanosy, anutam, nogcnactutens Ha OCHOBE MOCKOHHWKa
KpanmBOJIUCTHOIO, MMMLUPPU3NH, TayMaTKH U NogobHoe, a Takke ux cmecu. MNMpumepbl caxapHbIX
CMMPTOB BKITIOYAIOT 0BbIYHO NPUMEHSeMble B AaHHOW 06nacTu cnvMpThl, Takne Kak copouT,
MaHHUWT, KCUINUT, ManbTUT, N30MarbT, NaKTUT 1 NoA06HbIe. MpuMepamMmn MONOYHbIX KOMMOHEHTOB
SBNATCA CyX0e 00e3XUPEHHOE MOFOKO, MOMOYHbBIN XUP, CRnagkie CnvBKY, kedup u cHAToe
MOJTOKO.

[ng uenen faHHON 3asBKM cnefytolime onpeaerneHns No3BonAT scHee NOHATb TO, UTO
pacKkpbITO U 3asiBEHO.

VMcnonb3yemblli 30ecb TEPMUH «MULLEBON NPOAYKT» 0603HavYaeT marepuan, COCTOALLUA No
cyulecTtBy u3 6enka, yrnesoga u/unu xnpa, KoTopblilii UICNONb3yeTcs B OpraHM3me ans
NpOLECCOB NOAAEPKaHNSA POCTa, BOCCTAHOBMNEHUS N XU3HEOEATENbHOCTM U CHabXeHns
aHepruein. MNuwesble NPOAYKTbI MOFYT Takke coaepXaTb JOMNOMNHUTENbHLIE BELECTBa, TakMe Kak
MUHepans!, BuTamuHbel 1 npunpaebl. CMoTpu Merriam-Webster's Collegiate Dictionary,
nspgaHue 10-e, 1993.

Vicnonb3yemble 34eCb TEPMUHBI «bapMaLeBTUYECKMIA NpenapaT» UM «MEANKAMEHT»
0603HavaloT nekapcTeeHHble cpeacTtea. Cmotpu Merriam-Webster's Collegiate Dictionary,
n3gaHue 10-e, 1993.

Vicnonb3yemble 340eCb TEPMUHBI «NuLeBast fobaBka» unm «ametmdeckas gobaskay
00603Ha4aloT NpPoayKT (OTNNYHLIA OT Tabaka), KOTOpPLIN, Kak NoApa3ymMeBaeTCs, AOMNONHSeT
nULLy, KOTOPbIA UMEET UM COOEPXKUT OOUH 1nn Bornee n3 cnegyroLmx NULLEBbIX UHIPEOANEHTOB:
BUTaMWH, MUHepan, TpaBa Ui Apyron pacTuTerbHbIA NPOAYKT, aMUHOKUCNOTA, NULLeBoe
BeLeCcTBO AN NPUMEHEHNs YernoBeKOM C Lenblo obaBneHns K nuLLe npy NoBbllleHun obLuero
AHeBHOro notpebneHns, Unu KoHUeHTpaT, MeTabonuT, cCoCTaBHas YacTb, SKCTPaKT UMK
KOMOVHauua aaHHbIX uHrpegmeHTos. CMmoTpu Merriam-Webster's Collegiate Dictionary,
unspgaHue 10-e, 1993.

Mcnonb3yemblii Ha aTUKeTKax NULWEeBbIX NPOAYKTOB TEpMUH «gobaBka» 0B6bIYHO O3HaYaeT, YTo
K nUuTaTenbHbIM BellecTBaM AobaBrneHo konmyecTso, bonee Yyem Ha 50% npesbiwatowlee U.S.
RDA («Understanding Normal and Clinical Nutirition, Third Edition», pegaktopsl
Whitney, Cataldo and Rolfes, c1p.525).

Onga neyeHnsa unn NpodunakTUkK nNobbix HapyLweHWin unu sabonesaHui, Bbl3BaHHbIX
AnNcdyHKLmen TpoMBoLMTOB, MOXXHO BBOAUTL (YEMNOBEKY UMK XMBOTHOMY, TaKOMy Kak OMallHee
XMBOTHOE) MPOLUMaHUOUH Kakao, UM CMeCb MOHOMEPOB U/UN ONIMFOMEPOB NPOLMaHNONHOB
Kakao, Unm KOMMNo3nuuio, cogepallyto MOHOMepbLI U/Mnu onmvromepbl NPOLUMaHNANHOB Kakao, B
coyeTaHnn ¢ 3PP EKTUBHBIM KONMYECTBOM TOMbKO acnupuHa, Unu acnmpuHa ¢ gpyrumu
nekapcTBeHHbIMU cpeacTBaMu, Kak OnMcaHo NPakTUKYIOWKMMK crelmanMcTtamm-meankamm, B
COOTBETCTBUM CO CNOCOOaMu, BKIMIOYEHHBIMW B IAHHOE OMUCAHWE U M3BECTHLIMWU B AaHHOW
obracTtu. Hanpumep, neyeHne, BKOYaloLLee COBMECTHOE BBEAEHNE acnMpuHa n
NpoLMaHNaNHOB Kakao, MOXeT BbITb Ha3HaYeHO MPaKTUKYIOLWMM CreLmannucTomM-Meamkom npu
nepBbIX NPU3HaKax Unm cCUMNTOMax AUCYHKLUUM TPOMOOLUTOB UK BCKOPE MOCIHE 3TOro, Kak
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TpebyeTcs, 6e3 He0OXoaUMOCTM Ype3MEPHOro nccrnenoBaHus. Takum ob6pasom, KOMMO3NLMSA 1
cnocobbl NevYeHns aHHOro n3obpeTeHms MOXXHO NPUMEHSATb, HaNMpUMMep, Ha NauMeHTax,
CTpagaroLmx Unn ¢ pUCKOM pasBuUTUSA cepaeyHO-COCYaAMCTbIX 3ab0neBaHNn, KOTOPbLIE BKMAOYaOT
WHPAPKT, MHCYNbT U Nepudepudeckue cocyamctele 3abonesaHus, nepudepuyieckune
apTepuanbHble 3aboneBaHusi, 3aboneBaHne KOPOHapHbIX apTepuin, 3aboneBaHNe COHHOWM
apTepuu, aTepocKnepos, PeCTUHO3.

CoBmecTHOe BBEeEHMNE MPOLMAHUOVHOB Kakao M acnMpuHa UnmM UxX KOMNo3uLmm, oTAeNnbHO
WM COBMECTHO C APYrMMU NEKapCTBEHHbIMU CPeaCcTBaMn, MOXHO NPOAOIMKaTh MO CXEME,
HanpuMep, B TeYeHNe MecsLa, B TEeYEHNE OBYX MECSLEB, B TEYEHNE OBYX NET, B TEYEHNe
roga, unv no Apyronv Cxeme nevailero cneynanucta-meamka B Te4eHne Heobxogmmoro nepuoga
BpemeHn 6e3 Heob6Xo4MMOCTHN YPE3MEPHOIO UCCIELOBaHNS.

Kpome Toro, o6nacte AaHHOro n3obpeTeHns BKOYaET YNakoBKy, COAep KaLLyto NULLLEBOM
NPOAYKT, AMeTUYECKYI0 00aBKY UM MeANKAMEHT MU 3TUKETKY, YKa3blBatoLLyo MNOBbILLIEHHOE
cogepxaHve nonudeHonoB Kakao, BKNOYasa NpoLnaHMamnHbl kKakao, B COMYETaHMM C aClMPUHOM,
UINK yKa3bIBAKLLYI0 NOMe3Hble CBOMCTBA JAHHbLIX COEAMHEHMWI, U HEODA3ATENbHO MHCTPYKLUUK MO
npumeHeHuto. Micnonb3yemoe 30ech NOHATME «MOJie3Hble CBOWCTBA» BKITOYAET MHIMOMpoBaHue
AncdyHKLMM TpOMOOLMTOB, HaNpMMep, Npu NpoduNakTMke Unn nevyeHnn cepaeyHo-cocyancTbiX
3aboneBaHnii 1 HapyLUEHWI, BbI3BaHHbIX BOCMAIEHNEM.

[aHHoe n3o6peTeHne onmcaHo, KpomMe Toro, B CreayoLwux HEOrpaHNYMTENbHbIX NpUMepax.

Mpumep 1

AHanuTnyeckme cnocobbl KONMYECTBEHHOIO onpeaeneHns NPoLnaHnanHOB Kakao

OnucaHHbIN HXKEe aHANUTUYECKNIA CNOCOD NPUMEHSIOT AN pa3geneHns U KonnyecTBEHHOro
onpeferneHnst No cTeneHn nonMMepm3aumy KOMNo3uLmMm NpoLUMaHnanHoB B cemeHax Theobroma
cacao u wokonage. OnUCcaHHbIN HXKE aHaNUTUYECKniA cnocod OCHOBaH Ha paboTe,
npegcraeneHHon Hammerston J.F., Lazarus S.A., Mitchel A.E., Rucker R., Schmitz H.H.,
Identification of Procyanidins in Cocoa (Theobroma cacao} and Chocolate Using High-
Performance Liquid Chromatography/Mass Spectrometry, J. Ag. Food Chem., 1999, 47(10),
490-496). OnMcaHHbIN HUXE aHaNMTUYECKNA CNOCOD NPUMEHSIOT ANS KONMYECTBEHHOIO
nccnenoBaHms LUMPOKOro AnanasoHa ob6pasLoB NULEBLIX MPOAYKTOB M HAanNUTKOB, KOTOpbIe
cogepaTt pa3HoobpasHble TUMbl NPOaHTOLMaHNOWHOB, Kak coobulaeTcs B paboTe Lazarus S.A.,
Adamson G.E., Hammerston J.F., Schmitz H.H, High-Performance Liquid
Chromatography/Mass Spectrometry Analysis of Proanthocyanidins in Foods and
Beverages, J. Ag. Food Chem., 1999, 47(9), 3693-3701). B pabote Lazarus S.A. n gp.

(1999) uanaraetcsa uccnegoBaHue, UCNONb3ylOLLEe AeTeKTUpoBaHue noopecLeHLnn
BCIEeACTBME €€ BbICOKOW CENTEKTMBHOCTM U YyBCTBUTENBHOCTMN.

[nsa kaxgoro onvromepa npounaHnanHa 4o gekamepa nofnyyaroT CTaH4apTHbIE COCTaBHbIE
OCHOBHbIE€ pacTBOPbI U KanNMBPOBOYHbIE KPMBbLIE, MPUMEHSISt ONMUCAHHbIN HUXKE aHaNUTUYECKUIA
cnoco6, koTopbli npuBeaeH B pabote Adamson G.E., Lazarus S.A., Mitchel A.E., Prior
R.L., Cao G., Jacobs P.H., Kremers B.G., Hammerston J.F., Rucker R., Ritter K.A.,

Schmitz H.H., HPLC Method for the Quantification of Procyanidins in Cocoa and
Chocolate Samples and Correlation to Total Antioxidant Capacity, J. Ag. Food Chem.,
1999, 47(10), 4184-4188. 3aTtem ob6pasLbl CpaBHMBAKOT C COCTABHbIMW CTaHO4apTaMu Ans
TOYHOrO onpefeneHns CoaepXxaHnsi MPoLMaHMONHOB.

SKcTpakyms

Ceexune cemeHa (6pasunbckmx 6060B kakao) pasMarnbiBatoT Ha BbICOKOCKOPOCTHOW
nabopaTopHON MeNbHULE C XUOKMM a30TOM 4O YMEHbLUEHNSA pa3Mepa YacTtul, npumepHo o 90
MUKPOH. 13 220 rpammoB (r) cemMsiH yaansT nunuabl, TPWKAbl NpoBoas akcTpakuymio 1000 mn
rekcaHa. He cogepxalime nunngoB TBepable BELECTBa CyllaT Ha Bo3ayxe, nony4vasi n(puMepHo
100 r o6e3xmpeHHOro matepuana. ®pakuuto, cogepxallyto NpoLuaHUarHbI, NonyYaT
akcTpakuymer 1000 mn 70 06.% aueToHa B Boge. CycneHauto LeHTpudyrmpytoT B TeveHune 10
MUH. npu 1500 g. AUETOHOBLIN CMOW AEeKaHTUPYIOT Yepe3 BOPOHKY CO CTEKINOBOSIOKHOM. 3aTteM
BOAHbIM aLleTOH MNOBTOPHO SKCTParMpyoT rekcaHoMm (~75 mn), yaansas octatok NMnuaos.
"ekcaHOBbIV Crnovi 0TOpacbIBalOT, @ BOAHbIN aueToH BbiNapyBakT Ha pOTOpe B YaCTUYHOM
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Bakyyme npu 40°C oo koHe4yHoro o6bema 200 mn. BoaHbI SKCTpaKT CyLlaT BbIMOPaXKUBaHUEM,
nonyyas npumepHo 19 r aLueToHOBOro aKCTparMpoBaHHOro Marepuana.

["enb-xpomaTorpadusi

MpuMepHO 2 1 aLeToOHOBOro aKCTpakTa (MonyyYeHHoro Bobiwe) cycneHavpytoT B8 10 mn 70%
BOAHOro metaHona u ueHtpudyrnpytoT npyn 1500 g. CynepHaTaHT NONyo4MLLA0T Ha KOSIOHKE
Sephadex LH-20 (70x3 cMm), koTopyto NpeaBapuUTENbHO YPaBHOBELLMBAKOT METAHOIOM, Npu
ckopocTu noTtoka 3,5 mn/MuH. Yepes ABa C NONOBMHONM Yaca nocre 3arpy3ku obpasua
cobupatoT dpakumm kaxagple 20 MUH N aHanu3npytoT cnocoboMm BIXKX Ha TeobpoMUH 1 KobeuH.
Cwmotpu paboty Clapperton J., Hammerstone J.F., Romanczyk L.J., Yow S., Lim D.,
Lockwood R., Polyphenols and Cocoa Flavour, Proceedings, 16 International Conference of
Groupe Polyphenols, Lisbon, Portugal, Groupe Polyphenols: Norbonne, France, 1992;
T.l, ctp.112-115. lNocne Toro, kak Te0OPOMUH 1 KOhENH BYAYT SMOMPOBaHbI U3 KONTOHKK (~3,5
yac), ocTaBLUMIACA antoaT cobupatoT ewe 4,5 yac u BeiNnapMBaloT Ha pOTOpPE B YaCTUYHOM
Bakyyme npu 40°C ons yganeHnsa opraHMyeckoro pactesoputens. 3ateM aKCTpakT CycrneHaMpyoT
B BOE U CyLlaT BbIMOPaXXMBaHUEM.

OuuncTka onMromepoB npoumaHManHa cnocodbom npenapaTtueHon BIXKX ¢ HopmanbHoi dason

Mony4eHHbIN Bbiwe 3KCTPaKT kakao (0,7 r) pacTBOpPSAIOT B cMecu (7 Mi)
aLeToH/BogalykcycHast kucnota ¢ 06bemMHbiM cooTHoLeHneM 70%:29,5%:0,5% cooTBETCTBEHHO.
Onsa pasgeneHunsa gpakumii NnpounaHnanHOB MPUMEHSIOT NIMHENHbIN rpagueHT (NokasaH HuxXe B
Tabnuue), ncnonb3aya 5 mkm konoxky Supelcosil LC (Silica, 100 aHrctpem A)(50x2 cm)
(Supelco, Inc., Bellefonte, Pennsylvania), nog koHTponem Y® npu gnuHe BosnHbl 280 HM.

Bpem |MeTunenxnopua/ykcycHa kucnota/Boga (96:2:2 06./06.)|MeTaHon/ykcycHa kucnota/Boaa (96:2:2 06./06.)| CkopocTb noToka
(MuH) [(%) (%) (Mn/MuH)
0 92,5 75 10
10 92,5 7,5 40
30 91,5 8,5 40
145 78,0 22,0 40
150 14,0 86,0 40
155 14,0 86,0 50
180 0 100 50

®pakuyun cobmpaloT Ha NNaTo Mexay nNMkamu, COOTBETCTBYHOLWMMM onuromepam. dpakumm ¢
paBHbIMW BpEMEHaMM yaepXKMBaHWUS OT HECKOSBbKUX NpenapaTuBHbIX AeneHnin 00 beanHAIoT,
BbiNapuBalT Ha POTOpPE B YaCTUYHOM BaKyyMe U CyLlaT BbIMOPaXXMBaHMEM.

AHanu3 oumLLEeHHbIX dpakumii cnocodbom BAXKX/MC

[ns onpegeneHnst YNCTOTbI MHOMBUAYANbHbIX ONTMTOMEPHbIX (OPaKUMiA MPOBOAAT aHanms,
NPUMeHSst cnocob BbICOKO3EKTUBHOM XKNOKOCTHOW xpomaTorpadmm (BOXKX), conpsikeHHbIN ¢
Macc-cnektpanbHbeiM (MC) aHanM3oM B AnanoroBoM pexmnme, UCnonb3ys Kamepy Ansi MOHM3auum
npv atMocdepHOM AaBrneHuun anekTpopacnbeineHnem (API-ES), kak onncaHo B pabote Lazarus u
ap. (1999), Bbiwe. XpomaTorpaduryecknin aHanns npoBogaT Ha npubope cepumn HP 1100
(Hewlett-Packard, Palo Alto, California), ocHalleHHOM aBTOMaTU4ECKUM NHXEKTOPOM,
yeTBepTUYHOM BAXKX-nomnol, HarpeBaTenemM KONMOHKWN, ANOOHBIM MaTPUYHbIM AeTekTtopom n HP
ChemStation ans cbopa gaHHbIX 1 MaHunynauuin. PasgeneHne Ha HopMmanbHoW dase
OnMroMepoB NpoLMaHANHOB NPOBOASAT Ha KOMOHKE C AUOKCUAOM KpeMHust Phenomenex
(Torrance, California) Luna (25x4,6 mm) npu 37°C. Y®-geTektupoBaHme NpoBOAAT Npu AnnHeE
BONHbI 280 HM. TpoiHas noaBwxHasa gasa coctout us (A) anxnopmeTana, (B) metaHona u (C)
YKCYCHOW KMcnoTbl 1 Bogbl (1:1 06./06.). [leneHne ocyLecTBAST CEPUSMU NMUHENHBbIX
rpagueHToB (B) B (A) npu nocTosHHbIX 4% (C) co ckopocTbio NoToka 1 MN/MUH cnegyowmum
obpasom: HaumHatoT antonposaHue npu 14% (B) B (A); 14-28,4% (B) B (A), 0-30 muH; 28 ,4-
50% (B) B (A), 30-60 muH; 50-86% (B) B (A), 60-65 MUH 1 65-70 MUH U3OKpaTUYECKN.

BOXXX/MC-aHann3 oumnLleHHbIX dpakLmii NpoBOAAT, MCNONb3YS ONUCaHHbLIN BbilLe
xpomaTtorpad BOXX cepum HP 1100, KoTOpbIli CONPsXeH C MacC-CenekTUBHbIM AeTekTtopoM HP
cepumn 1100 (Mmogenb G1946A) n ocHaleH noHnsaumoHHom kamepon API-ES. B noTok antoeHTa
B3O>KX HenocpeacTBEHHO nepen Macc-CnekTpoMeTpoM Jo6aBnsAT Yepesd TPONHUK BydepHbIi
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peareHT 1 goctaBndaoT npu nomowim BOXX-nomnel cepun HP 1100, o6xoas gerasatop. Ycnosusi
aHanmsa B Mogenu ¢ oTpuuaTtenbHLIMU MOHaMU BKOYAKOT B KadecTBe BydepHoro peareHTa
0,75M rngpokcmg aMmoHus npu ckopocTtu notoka 0,04 mn/MuH, KanunnapHbIA BonbTax 3 KB,
dparmeHTaumo npu 75 B, naBneHne pacnbineHvs 25 gyHTOB/KB.AOMM 1 TeMnepaTtypy
ocywatowero rasza 350°C. JaHHble cobupatoT Ha HP ChemStation, ncnonb3ysa cnoco6
CKaHMPOBaHUSA 1 MOHUTOPWHra BblBpaHHbIX MOHOB (SIM). CnekTpbl CKaHUPYOT B AMana3oHe macc
m/z 100-3000 npwu 1,96 cek./uunkn. M'mapokcng aMMOoHMSA UCMONb3YHT AN perynuposkn pH
3NIOUPYIOLLErO pacTBOpa OKOSI0 HeWTpansHOro 3HadeHus pH nocpe4cTBOM OONONHUTENBHON
BCMoOMoraTesnbHOM NoMmnbl HenocpeacTBeHHO nepen Bxogom B MC. [JaHHasa obpaboTtka
NPOTUBOAENCTBYET NOLABMNEHUIO OTpULAaTENBbHOW MOHU3aLMK (-)-aMMKaTEXMHOBOrO CTaHdapTa B
pesynbTaTe NoBbILEHHON KOHLEHTpaUMn KNCNoTbl B NOABMKHOW ¢hase. UNCToTy Kaxkaon dpakuyum
onpegensoT No nnowaamn nuka, npuMmeHas Y®-getektupoBaHue npu anuHe BornHbl 280 HM B
KOMBVHauun co cpaBHEHNEM COOTHOLLEHUSI COAepXKaHUS MOHOB OIS KaXa4oro knacca
OIIMromMepos.

KonuyecTtseHHoe onpegeneHne npouuaHWamMHOB B Kakao U Lokonage

[oTOBAT cocTaBHOW CTaHOapT AN MOHOMepPa, UCMOMNb3YS KOMMEPYECKU AOCTYMNHbIN (-)-
anukatexvH. [umepbl NonyyarT M3 4eKaMepoB B OYMLLEHHOM BUAE ONMUCAHHLIMU Bbille
crnocobamu. CtaHgapTHbIE OCHOBHbIE PaCcTBOPbI, UCMOMNb3YOLLUe AaHHbIE COeaNHEHUS,
aHanmMsMpyT ¢ npumeHeHnem cnocoba BAXKX ¢ HopmankeHol ¢a3oi, ONnMcaHHOro BbILLE, C
JeTekTMpoBaHueM criyopecLeHUmn Npu Bo30YKAEHUN 1 aMUccumn npy 276 HM 1 316 HM
COOTBETCTBEHHO. [1KM rpynnNMpyoT, CyMMUPYIOT MX NNowaaun Ans BKIOYEHUS BKNagoB OT BCeX
N30MepOoB BHYTPW OOHOrO Krnacca ofMroMepoB 1 NonyyarT KannbpoBoYHbIe KpUBble, NPUMEHSS
KBagpaTuyHyto NoaroHky. MoHomepbl U HeborbLUne ONMroMepbl UMEIOT NOYTU NIMHEVHbIE
rpacukm, KoTopble CornacyoTca ¢ npeabiayLuM npuMeHeHnem fIMHEeNHON perpeccuu ans
nony4yeHnst KaNMOPOBOYHBIX KPMBBIX HA OCHOBE MOHOMEpPA M Ha OCHOBE AMMepa.

[aHHble kannbpoBOYHbIE KpMBLIE 3aTEM UCMOMb3YHOT OIS pacyeTa cogepXaHus
npoLMaHnanHOB B ob6pasLax, MPUroToBMEHHbIX criegyowmm obpasom: cHavana obpasel, Kakao
unu wokonaga (okono 8 r) o6e3xMpunBaloT, TPUKObI IKCTparupys rekcaHom (45 mn Kaxabln
pas). 3aTem oaunH rpamm o6e3XMpeHHOro MaTepuana aKkCTparmpyroT 5 Mn cmecu
aueToH/BogalykcycHas kucnota (70:29,5:0,5 06./06.). 3atem onpeaensoT KONMYECTBO
npounaHnanHoB B 06e3XnMpeHHOM maTepuane, cpaBHuBas gaHHble BOXKX obpasuos ¢
KanMOpOBOYHLIMU KPUBBIMU, MOJTYYEHHBIMU, KaK OMUCAHO BbILLE (KOTOPbIE NCMOMb3YIOT
ouuLeHHble onuromepsl). MNMpoueHTHOe cogepXaHue xupa B obpasuax (Mcrnonb3ys obpasew,
BECOM OAVH rpaMm Ans LWoKonada unu nonrpamma Ans aKCcTpakra) onpeaenstoTr, NpUuMeHss
cnocob, ctaHaapTuaoBaHHbIn Association of Official Analytical Chemists (AOAC Official
Method 920.177). 3atem paccunTtbiBaloT obLee KONMYeCTBEHHOE COAepKaHNe NPOLMaHUONHOB B
ncxogHom obpasLe (¢ xupom). MNepen NporoHoM kaxxgoro obpasua NpoBoaAT KanmbpoBKy AN
3alUmMTbl OT Bapuauuin Npu nepexone oT OAHOW KOMOHKM K APYron.

Mpumep 2

KnuHnueckne ncecnegosaHus

B paHOOMW3NpOBaHHOM KITMHUYECKOM UCMbITaHUM y4acTBOBano WecTHaguaTb naumMeHTos,
KOTOpbI€ NMPMHUMAKT aClMpPUH, HANUTOK C BbICOKUM COAEpPXaHWeM NPoLMaHngnHa unm nx
KoMmOuHauwuto. MNaumeHTbl NpakTU4eCcku 300p0Bbl, HE KypuIu, U ux Bo3pacT coctasnsn oT 20 go
55 net. KoHKpeTHbIE y4acTHMKM NPeacTaBnsany o0bEeKTbl Cry4anHoro Bbibopa.

Y4aCTHUKOB MHCTPYKTUPYIOT, YTOOLI OHW BO34epXXMnBanuchb OT NpruemMa HecTepouaHbIX
NPOTUBOBOCMANMTENbHBIX NPENapaToB B TeYEHWE, N0 MEHbLUEN Mepe, 4 OHEW, OT arKoromnbHbIX
HaMNUTKOB, MO MeHbLUEN Mepe, B TedeHne 2 AHel 1 OT NULLKM, coaepXallen KodhenH nnm
TeobpoMVH, N0 MeHbLLEN Mepe, B TeveHne 24 4acoB OO UCCNedoBaHUA 1 B AeHb UCCregoBaHNS.
MauneHToB MHCTPYKTUPYIOT, YTOBLI BEYEepOoM nepea nccregoBaHMeM OHM ynoTpebnsanu B nuy
NPOAYKTbl C HU3KUM (PUTOXMMUYECKMM COAEPKAHUEM U HE enun € 22 Yac [PUToxnmudeckmne
NPOAYKTbI SABNSATCS KOMNOHEHTaMM pacTeHui. [pymepsbl NMLWEBbLIX NPOAYKTOB U HAaNMUTKOB,
KOTOpble UMEIOT BbICOKOE (PUTOXMMNYECKOE COAepXKaHWe, BKNoYaoT MHorve pykThl, Kode,
HEKOTOpbIE Yau, 3eMneHblli NepeL, YeCHOK, NyK, NOrypT, OTPyOUu 1 KpecToLBETHbIE OBOLLN,
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Takue Kak OpoKKonu, kanycra u LuBeTHas KanycTal.

[o npvema nuwm y naumeHToB 6epyT KpoBb. [locne HayanbHOro oTbopa KpoBM NauMeHToB
0enaT Ha veTbipe rpynnbl. OgHa rpynna npuHumaeT 81 Mr acnmpuHa (aueTnncanvumnoBon
KMCNoTkl, 4eTcKoro acnupuHa Bayer). Bropas rpynna npuHnumaeT HanuTKuM ¢ BbICOKUM
coaepxaHnem nonndgeHooB kakao, Bkrtovarowme 18,75 r oboraleHHoro npoymMaHmgmHamm
nopoLLIKa Kakao, nonyyeHHoro n3 60608 Sulawesi (c 06WMM cogepaHmem npoumaHnanHos 51,1
Mmr/r, xnpoB 11,2%, kodpenHa 0,092%, TeobpommHa 1,618%), n 12,5 r caxaposbl B CMecu ¢
300 mn gucTunnnposaHHOW BoAbl. TpeTbs rpynna npuHMMaeT HanuToK C BbICOKUM CoAepXaHuem
npounaHManHoB Kakao 1 81 Mr geTckoro acnupuHa. lNMocnegHas rpynna npuHumaet 81 mr
OEeTCKOro acnmpmHa HanuToK Kakao ¢ 4edUuMToM NpounaHnanHoB, coctoawmi ns 18,75 r
nopoLLKa Kakao (¢ obwum cogepxaHmem npoumaHmamHos 0,45 mr/r, xmpoB 9,87%, TeoGpomMmHa
2,063%, kodenHa 0,234%) k 12,5 r caxaposbl B cMecu ¢ 300 M AUCTMNNMpoOBaHHOM Boabl. Bo
BpeMS nccrnenoBaHusa naumeHTam nNo3BosisioT NUTb BOAY, COA0BY Boay 6e3 kodeunHa, Oybnukn,
CMNMBOYHBIV CbIp C HU3KMM COAEPXaHUEM Xupa 1 BaHaHbl. Y Kaxaoro naumeHTa 6epyT KpoBb
yepes OBa Yaca u Yyepes LecTb YacoB nocrie npMemMa npenapara. BeHo3Hy0 KpoBb NomeLLaoT B
npobupku nog Bakyymom, cogepxawme 0,5 mn 3,2% 6ydepupoBaHHOro pacteopa LuuTparta
HaTpuA.

WHrmbuposaHue arperayum TpoMOOLMTOB ONpeaensioT, UCNONb3ys aHannsaTop yHKuun
TpombountoB (PFA-100™, Dade Behring International, Miami, Fla.) B cootBeTCTBUM C
WHCTPYKUMAMU npou3BoauTenei. [laHHas cuctema cogepXuT MUKPONPOLIECCOP - PEryInpyeMbii
NpMBOp N CMEHHbIN TECTOBbI KAapTPUOXK, COAEepPXKaLLMii OMONOrMyeckn akTUBHYO MemMBpaHy.
Mpnbop oTbmpaeT obpaseL, KpoBU U3 pe3epByapa C 06pa3LoM NpPU NOCTOSHHOM Bakyyme Yepes
Kanunnap n MUKPOCKOMNMYeckoe OTBEPCTUE, NpOope3aHHOe B MembpaHe. MemGpaHy NoKpbIBaOT
KonnareHoM u annHedpvHoMm. MpucyTCcTBUE AaHHBIX BUOXUMUYECKUX pas3dpaKmuTenein 1 BbICOKME
CKOPOCTW COBUWra, reHepupyemble Npyu CTaHOapTU30BaHHbIX YCNOBUSAX NMOTOKA, NPUBOAAT K
NPVKPENIEHNIo, akTUBaLnn 1 arperaumm TpomMboLUmMToB, MEANEHHO co3AaBas yCTONYUBYO MPOBKyY
13 TpOMOOLUTOB Ha OTBEPCTMM. Bpemsa B cekyHaax, HeoOxoanmoe Ansi NOoNy4YeHUs NosHOM
3aKynopKku OTBepCTUs, Ha3blBaloT «BpeMeHeM 3akpbliTus» (Kundu n gp., «Description of an in
vitro platelet function analyzer - PFA-100» Semin Thromb Hemost., 21 Supple 2: 106-

12, 1995). XopoLLo M3BECTHO, YTO B pe3ynbTaTe NevYeHns acCnMpuHOM NPOUCXOANT CHUXKEHUE
arperauumn TpomMooLMTOB, KOTOPOE ABNAETCH NPUYNUHON NOBLILEHWNS BPEMEHN 3aKpbITUS,
namepsiemoro npu nomown PFA-100 (Marshall n gp., «A comparison of the effects of

aspirin on bleeding time measured using the Simplate method and closure time measured
using the PFA-100, in healthy volunteers», Br. J. Clin. Pharmacol., 44: 151-155, 1997).

Pe3ynbTaThl NOKa3bIBalOT, YTO BO BPEMEHHOW TOYKE, COOTBETCTBYIOLLEN ABYM YacaM, Bce
yeTbIpe pexuma nevyeHns NPUBOLAT K YBENMMYEHUIO BPEMEHW 3aKPbITUSA MO CPABHEHUIO C
ncxogHbiM ypoBHem (p<0,05). Kpome Toro, cpaBHEHWE pexnma neyveHns acnmpuH 1 Kakao nmnoc
acnvpurH NoKasbiBaeT pasHuMLYy BO BPpEMEHW 3aKpbITUSA ANS AaHHBIX ABYX PEXMMOB flie4eHus
(p<0,08). 310 NOKa3bIBAET, YTO COMETAHUE acnMpUHa C ofiMromepamMmm NpoLUNaHNaMHOB Kakao
ycunmBaeT CnocoBHOCTb acnupuHa MHrMbMpoBaTb akTUBaLMO TPOMBOUUTOB. HET pasHuLbl BO
BPEMEHaXx 3aKpbITUSA Nocrie NPUMEHEHNs TOMbKO acnupmHa 1 acnupuHa nnoc kakao ¢ CP-
aeduumnTom, 3TO NOKa3bIBAET, YTO AhEKT YyCUNEHMS 3aBUCUT OT NPUCYTCTBUS B Kakao
NpoLMaHnanHOB. [laHHbIe pe3ynbTaThl TaKkKe AEMOHCTPUPYHOT, YTO PEXUMbI NeYEeHMs acnMprUHOM
NSIOC Kakao 1 acnMpuHomM nnoc kakao ¢ CP-geduymMtom cywecTBeHHO pasnnyaroTcsi o CBOUM
BpemeHaMm 3akpbiTusa (p<0,06), noaTeepxaas, 4To adeKTbl yCUNeHns KomouHaumm
Kakao/acnupuH 3aBUCAT OT NPUCYTCTBUS NPOLMAHNANHOB.

O6pasLbl KPOBU TaKke aHaNM3NPYHT Ha M3MEHEHMS CoOepXXaHUs NENKOTpUEHa,
nNpocTauUmKnmnHa n TpomboKcaHa B pesynbTaTe YeTbipex pexmnmoB neveHus. MNMpoueaypsbl
WMMYHONOMM4YECKOro NCCrefoBaHNsa NPoBOAAT, Kak onncaHo B pabotax Westcott n ap.

«Analysis of 6-Keto PGF1 Alpha, 5-HETE, and LTC4 in Rat Lung: Comparison of GM/MS,
RIA and EIA», Prostaglandins, 32: 857-873, 1986; Yakota u ap. «kEnzyme Immunoassay of
Prostanoids in Blood and Urine», Adv. Prostgl. Thrombox. Leukot. Res., 15: 33-34,

1985 n Schramm u gp. «Differential Effects of Small and Large Molecular Weight
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Phytochemicals on Endothelial Cell Eicosanoid Secretion», J. Agric Food Chem., 46:

1900-1998. MpoctaymknuH (PGl,), meTabonut 6-keTonpocTtarnaHgmHa Fl-anega, onpegenstoT B
MMMYHONOMMYECKOM nccnenoBaHmm ¢ goepmeHTom Cayman #515211, tpombokcaH (TXAy),
meTabonut TXB,, onpedensitoT B UMMYHOINOIMYECKOM rUccregoBaHum ¢ oepmeHTom Cayman
#519031 n nenkotpmenbl C4, D4 n E4 konn4ecTBEHHO ONPEAENSIOT, MPUMEHSNS
uMMmyHonorudeckoe uccrnegosaHune EA-39 ot Oxford Biomedical Research. BenuunHel P
paccunTbIBalOT, NCNonb3ys T-TecT napHbiXx 06pasuoB. BennuunHel p<0,05 cuntatot
CTaTUCTUYECKUN 3HaYNMbIMU. [laHHble UCCNeAoBaHWs dKO3aHOMAOB NpeacTaBneHsbl B Tabnmue 1
n Ha curype 1. Bce pexxmMbl nNeveHnss Kpome rneyeHns acnmpuHoOM nnoc kakao 6es
npounaHuanHa JalT B pesyrnbTaTe CHUXKEHUE OTHOLLEHUS aTeporeHHbIX SMKO3aHOMAOB K
aTepocTaTUYeCcKnM, NokasblBasi, YTO BCE PEXMMbIl TeYeHUS NONOXUTENBbHO BAUSAIOT Ha COCTOSIHNE
cocyaoB M NPOUNAaKTUKY ULLEMUYECKUX NPUCTYMNOB, N YTO YBENUYEeHUe BPEMEHN 3aKpbITUSA
nocne neyeHus, No KpamHen mepe, YaCTUYHO MPOUCXOAUT B pesyrnbTaTe Mogynauun
ariko3aHonaoB. Pe3ynbTaThl NokasbiBaloT, YTo npenapat CP-o6oraleHHOro Kakao nmc acnmMpuH
BbI3blBAET CHWXEHNE COAEePXKaHUs aTeporeHHbIX NENKOTPUEHOB 1 yBENUYeHne cogepXaHus
arepocTaTUYecKoro NpocTauunkmHa. o cpaBHEHUIO C 3TUM NneveHne npenapaTtom kakao ¢ CP-
AeduunTOM NAC acnMpuH AaeT B pe3ynbTaTe CHUXEHWE coaepXaHusa NpocTauuknmHa u
NoBbILLIEHME coaepXKaHNa NenkoTpueHoB. [JaHHble pe3ynbTaThl NoKasbiBaloT, YTO
aTepocTaTudeckme apgekTbl Kakao 3aBUCAT OT MPUCYTCTBUSA NPOLMaHUAMNHOB.

WHTepecHO, YTO AaHHble pesynbTaTbl NpegnonaraioT, YTO MexaHU3Mbl, KOTopble
obecneunBaloT aHTUTPOMBOLIMTHYIO aKTUBHOCTb, Pa3fuyHbl NpU pexnume nevyeHns acnupmuHoM u
Kakao C BbICOKUM cofepKaHnem npounaHnanHos. MexaHusm gencTBusa acnnpuHa
OCyLLeCTBNSAETCS Yepe3 NHIIMbupoBaHe MeTabonnyeckoro NyTn apaxvaoHOBOW KNCNOThI
(MHrMBUpoBaHeM NpoayLUpPOBaHKs NPOCTarnaHauHa), YTo NPUBOANT K MOHWXKEHUIO YPOBHEN
TpomBoKcaHa, NpMBOAA K NPeaoTBpaLleHno TPOMOOKCaH-3aBUCUMON akTUBaL MM TPOMBOLIMTOB.
370 0OBbACHAET aHTUTPOMOBOLUTHOE AencTBne acnupunHa. Kak MoxHo BMaeTb u3 Tabnuusl 1, Bce
Tpu crnocoba, BKNOYaLLMe NPYMMEHEHNE acnupunHa, NPUBOAAT K CYLLIECTBEHHOMY CHUXXEHUIO
ypoBHen TpombokcaHa B nnasme yepes ABa 1 Yepes LeCTb YacoB Mnocrne neyveHus, Toraa kak
NPUMEHEHNE Kakao C BbICOKUM CoAepaHneM npounaHuamMHOB He U3MEHSeT cogepXaHus
TpombokcaHa B Mna3me. OTO NoATBEPXAAeTCs pe3dynbTaTamMmu, KOTopble NoKasblBakT, YTO
COBMECTHOE feyeHne Kakao C BbICOKUM coep)KaHnem npounaHnanHoB U acnMpUHOM He aaet
YMeHbLUEHUs coaepxaHus TpoMboKkcaHa HUXe TOoro, KoTopoe JOCTUraeTcs Npu fneyYyeHumn ToNbKo
acnuprvHOM. B npoTMBOMONOXHOCTE 3TMM pe3yrnbTatam AaHHble PFA-100 oOHapyXuBatoT, 4To
COBMECTHOE fieyeHne Kakao C BbICOKUM coepKaHnem npounaHuanHOB U aClMPUHOM NPUBOOUT K
yBEIIMYEHUIO BPEMEHM 3aKpbITUS, DonbLuee, YeM Npy MHAMBUOYANbHbIX PEXMMAX NevyeHuns, T.e.
a(peKTbl NeYeHnsa ycunmBaroTcs.

Takum 0bpasom, aHTUTPOMBOLUTHAsA aKTMBHOCTb NPOLUAHUAMHOB Kakao, No-BUAMMOMY, He
3aBMCUT OT MHIMOMpPOBaHNSE MeTabonnyeckoro NyTn apaxmaoHOBOW kucnoThl. EcTe ABa
CYLLIECTBEHHbIX 3HaYeHWs AaHHoro dakta. Bo-nepsbix, NoboyHble adhdekThbl, KOTopble
3adpmkcmpoBaHbl ANs acnuprHa 1 ABASIOTCA pe3ynbTaToM MHIMMBUpoBaHUa MeTabonmyeckoro
nyTWU apaxvMaoHOBOW KUCMOTbI, HE AOMMKHbLI BO3HMKATL NpU fiedeHnn npoumaHuamHamMum kakao. Bo-
BTOPbIX, NleYeHNe AaHHOW KOMOUHaLMEN, BEPOATHO, AeT CUHEPTUYECKUA aHTUTPOMOOLMTHBbIN
3peKT, B KOTOPOM Kaxbli KOMMOHEHT (acnupuH u Goratoe NpouuaHnanHamMun Kakao)
cnoco6bcTByeT aHTUTPOMBOLMTHOM aKTUBHOCTW MO pasHbIM MexaHu3mam.

Cymmupys, nevyeHne kombuHaumern acnupmHa n oboraweHHoro npoyunaHMamHamm Kakao
NPUBOANT K CHUKEHWIO aKTUBHOCTU TPOMBOLINMTOB, KOTOpOE ABMSeTCA agaAuTMBHBIM U, O4EBUAHO,
cuHeprnyeckum. OYeBUAHO TakkKe, YTO COBMECTHbIN NPUEM Kakao 1 acnvpuHa ycunueaeT
aKTMBHOCTb acnupuvHa, no3Bonss UCNoMb3oBaTb 3HAYMTENBHO MeHbLUME 003bl AN AOCTUXEHUS
cpaBHMMOM 3(PEKTUBHOCTU NEKApPCTBA, CHWXKas TeM CaMblM BpeaHble NOOoYHbIE 3hEKTbI
acnvpuHa.

Mpumep 3

AbdekTbl NOTPebneHnsa npounaHMamH-oboraleHHOro HanmMTka B CoMeTaHun ¢ acnupmuHOM Ha
aKTMBHOCTb TPOMBOLIMTOB
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VccnenytoT adhdekTbl NOTpebneHnsa HanmTka Kakao B codeTaHnumn ¢ 9dEKTUBHBIM
KONMN4YeCTBOM acnmpuHa Ha akTmsaumo TpoOMOOLINTOB.

MaumeHTbl NpeablayLLero nccnegoBaHMsa y4acTBYHOT Takke B UCCNenoBaHUM NMOBEPXHOCTHOWM
akcnpeccuun 6enkoB. MeTogonornsi B OTHOLLEHUN CXeM NpYemMa npenapara u oTbopa Kposu
WOeHTUYHa TOKW, KOTopasa onucaHa B NpeabiayLlemMm npumepe.

B Teuyenre 10 muH nocne oTbopa LernbHY KPOBb MHKYOMPYHOT B NONMCTUPONbHBIX Npobrpkax
B TedeHue 5 MuH npu KomHaTHoW Temnepatype ¢ 10 mkM HEPES-6ycpepa (pH 7,4,
HEeCTUMYNUPOBaHHLIN KOHTporb), 20 nnn 100 mkM ADP nnu 20 mkM anuHedpuHa (BioData,
Horsham, PA) B npucyTtcTBumn unm B otcytcteme nentuga Arg-Gly-Ser (Sigma, St. Louis,

MO). Yepes 5 munH obpasubl cycneHampytot B 1 mn HEPES-6ydepa n 100 mkM obpasua
NepeHoCAT B NPOBUPKK, coaepKallme HacbILeHHble KoHLeHTpauun (20 MkM) kaxkgoro m3
cnegyowmx gnyopecLeHTHO-MeYeHbIX MOHOKITOHanNbHbIX aHTuten: PAC1-cdnyopecuenH
nzotnoumanart (FITC), aHTM-CD62P-cbumkoaputpuH (PE) n antn-Cr42a-PerCP. PAC1 pacnosHaeT
aKTUBMpPOBaHHY0 KoHdopMaumto hmbpuHoreH-cesisaHHoro peuentopa GPIlIb-llla, n aHTn-CD62P
pacno3HaeT P-cenekTuH, NpuCcyTCTBYIOLLUI HA MOBEPXHOCTU aKTMBUPOBAHHBIX TPOMOOLMTOB.
AHTU-CD42a pacnosHaeT GP1b-1X, koTopbIi HAXOOUTCS Ha NOBEPXHOCTU aKTUBUPOBAHHBIX U
NOKOALLMXCS TPOMOOUMTOB. B ka4ecTBE M3OTUMNHOIO KOHTPONSA MCNONb3YIOT MbIWKHBIN IgG FITC 1
MbiwnHbIn 1IgG PE. Arg-Gly-Asp-Ser-nentug Mcnonb3yoT Anst ONoKMpoBaHWS CBA3bIBAHNUS
aHtutena PAC1 ¢ Tpombountamum 1, Takum obpa3om, yCTaHaBNUBAKOT OTpULATENbHbIN
KOHTPOSbHbIA MapKep Ha NPOTOYHbLIN UMTOMETP. AHTUTENA U M3OTUMNHBLIE KOHTPOMN NpuobpeTatoT
y Becton Dickinson Immunometry Systems, Inc., San Jose, CA.

O6pasLbl LenbHOM KpOBU B MPUCYTCTBUKN UIK B OTCYTCTBME aroHnctoB ADP 1 anuHedprHa
WHKYOUPYIOT C MOHOKMOHAmNbHLIMK aHTUTENamMm UM N30TUMHbIM KOHTPonem B TeveHne 20 MUH B
TEMHOTE NMpU KOMHATHOW TemnepaTtype. 3aTem 00pasubl PUKCUPYIOT B DUNbLTPOBAHHOM 1%
napadopmansgernge (pH 7,2) n xpaHaT B TemHoTe npu 2-8°C. Bce 06pasubl aHannanpyoT B
TeyeHne 48 yac Ha NpoToyHoM LumToMeTpe FACScan ¢ nporpammMHbiM obecneyeHnem LYSYS I,
[Mpon3BoauTENBHOCTE NPOTOYHOIO LMTOMETPA BapbMpYyHOT, UCNONb3ys KannbpoBOYHbIE rpaHynbl
1, 2 n 10 mkm (Becton Dickinson Immunocytometry Systems, Inc., San Jose, CA n Flow
Cytometry Systems, Research Triangle Park, NC). CymmupytoT ABaguatbh TbiCAY AaHHbIX B
peecTp CO BCEMW NapameTpamMy CBETOpaCcCEesHNSA N pnoopecLeHLnn B IorapupmMmnyeckorn
koaupoBke. TpoMmbounTbl OTOMPaOT Ha OCHOBaHWUM CBETOpaccesHus 1 akcnpeccun CD42a.
AKTUBMPOBaHHbLIE TPOMOOLMTBI onpeaenstoT Kak npoueHT CD42a-nonoXuTenbHbIX aHHbIX,
COBMECTHO 3KCNPECCUPYIOLLMX aKTUBUPOBaHHYO koHdopmauuio GPIIb-1lla unn P-cenekTuH.
MukpoyacTuLbl TPOMOOLMTOB onpeaensoT kak npoueHT CD42a-nonoXnTenbHbIX AaHHbIX,
pa3Mep MeHee 2 MKM.

[nsa npoBegeHMs CTaTUCTUYECKOro aHanuaa pesynbTaToB MPUMEHSIOT NOBTOPSeMble
namepeHna ANOVA no Friedman no psgam (ANOVA no psagam), cpaBHMBasi UCXogHble
pesynbTaTthl U pe3ynbTaTbl Yepes 2 U 6 Yac B KaXaon nccrnegyemon rpynne. Bce napHble
cpaBHeHNd no Tukey UCNonb3yT ANA NocnenyoLwmnx MHOXECTBEHHbIX CPaBHEHNN. P-BennymHbI
meHee 0,05 cuntaroT 3HaunMbIMU. TPOMOOLMT-3aBUCUMbIE AaHHbLIE NO FEMOCTa3y Takke
aHanua3upylT Ha CTaTUCTUYECKUE pasnnyums Mexay uccregyembiMu rpynnamm neyeHns B
KaXkablii Nepuod BpeMeHU: UCXoaHble, Yyepes 2 1 6 4ac.

PesynbTaTthl

BnusaHme notpebneHus Kakao 1 acnmMpuHa Ha ex Vivo 9KCNpPeCcCcuio akTUBMPOBAHHbIX
KoHdbopMaumii peuentopoB TpomboumTos GPIIb/Illa co ctumynsumen nnm 6e3 ctumynauum
cnabbimu aroHuctamu ADP 1 anvHedprHOM nokasaHo Ha gurypax 2, 3 u 4.

Mocne aktnBaumm TpombountoB peuentop GPIlIb/llla npeTepneBaeT KOHGHOPMaLMOHHOE
M3MeHeHWe, genarollee ero cnocobHbIM cBs3biBaTb hnbpuHoreH n dakrtop von Willebrand.
O6pas3oBaHne MEXTPOMOOLMTHBIX MOCTUKOB NOCPEACTBOM CBA3bIBAHUS NUraHAOB C
akTnsmpoBaHHbIiMu peuentopamu GPIIb/llla aBnseTcs cylwecTBeHHbIM Ans arperayum
TpombounToB 1 obpaszoBaHNsa TPOMOOB.

Ob6pawasics k durype 2B, nprem (+)-kakao NoBbILLAET 3KCNPECCUIO0 HECTUMYMPOBAHHbIX
GPlIb/llla 4yepes 6 yac nNo cpaBHEHUIO C UcxoaHbIM 3HadeHnem (P<0,001). Hukakune gpyrue
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cnocobbl NeYeHUs CyLLLECTBEHHO HE BNUAKOT Ha 3KCNpeccuto HecTumynupoBaHHbix GPIIb/Illa.

O6pawascs k durype 3C, ADP-ungyumposaHHas akcnpeccust GPIIb/Illa nogaenseTcs yepes 6
yac nocne npuema ASA + (+)-kakao Mo CpaBHEHUIO C UCXOOHbIM 3HadeHnem (P+0,004). B
NPOTMBOMOMNOXHOCTL 3TOMY, Kak nokasaHo Ha durype 3D, npuem ASA + (-)-kakao nosbllaeT
ADP-ungyumpoBaHHyto akcripeccuto GPIIb/Illa yepes 6 yac No cpaBHEHUIO C UCXOLAHbLIMM
OaHHbIMM UM gaHHbIMK Yepe3 2 vaca (P=0,005).

Kak nokasaHo Ha dourype 4A, npuem ASA nogaensieT anMHePUH-MHOYLUPOBAHHYO
akcnpeccuto GPIIb/llla yepes 6 Yac nNo cpaBHEHUIO C NCXoaHbIM 3HadYeHnem (P=0,003). MNprnem
(+)-kakao nogasnsaeT anuHepuH-nHAYLMpoBaHHyto akcnpeccuto GPIIb/Illa yepes 2 yac no
CpaBHEHMIO C UcxofHbIM 3HadeHmeM (P=0,005, gurypa 4B). CoBMecTHbI npuem ASA + (+)-kakao
nogasnseT annHedpUH-nHAYyLuupoBaHHyto akcnpeccuto GPIIb/llla yepes 2 yac n yepes 6 yac no
CpaBHEHMIO C ucxogHbIM 3HadeHneMm (P=0,006, durypa 4C). B npoTMBONONOXHOCTL 3TOMY Npu
notpebnexHnn ASA + (-)-Kakao CyLLECTBEHHbIX U3BMEHEHWI B SNMHEDPUH-MHAYLIMPOBAHHOWN
akcnpeccumn GPIIb/llla He npoucxoguT (dourypa 4D).

O dbekTbl NOTPEONEHU Kakao 1 acnMpuHa Ha ex Vvivo akcnpeccuto P-cenektuHa (CD62) Ha
NMOBEPXHOCTM TPOMBOLIMTOB CO CTUMYnALMENn unm 6e3 cTumynauyum cnabosimm aroHnctamm ADP n
3MMHePUHOM MokasaHbl B Tabnuue 2. P-cenekTuH akcnpeccupyeTcsa Ha NOBEPXHOCTH
aKTMBUPOBAaHHbIX TPOMOOLMTOB. H1 0OMH 13 PEXUMOB NEYEHUS CyLLECTBEHHO HE BNUSET Ha
HeCcTUMYNUpoBaHHYyo akcnpeccuio P-cenektuHa. MNprnem ASA + (-)-aBnseTcs eUHCTBEHHbIM
pexnMoM neyeHus, KoTopbli nogasnset ADP-uHayuupoBaHHyto akcnpeccuio P-cenekTuHa yepes
2 vac (P=0,001).

Mpuem ASA nogasnseTt anuHedpUH-NHOYLMPOBaHHYO aKcnpeccuo P-cenekTnHa yepes 6 4ac
No CpaBHEHMUIO C NCXOOHbIMM 3HaveHusmn (P=0,028), Toraa kak (+)-kakao He oka3blBaeT
HUKakoro BNuaHNSA. CoBMecTHbIn npuem ASA + (+)-kakao nogasnsaeT annHedpuH-
WMHOYLMPOBaHHYIO aKcrpeccuio P-cenekTnHa Yyepes 2 vyac 1 Yepes 6 4ac no cpaBHEHUIO C
ncxodHbiM 3HaveHnem (P=0,014). B npoTMBOMNOMNOXHOCTb 3TOMY COBMECTHbIN npuem ASA + (-)-
Kakao He JaeT CyLeCTBEHHbIX U3MEHEHUI B anNMHePUH-MHAYLMPOBaHHON akcnpeccun P-
cenekTuHa.

Mpumep 4

MpenapaTbl B BUAE TabneTok

MpenapaTbl B BUAE TabneTok nony4aroT, NCNOoNb3ys TBEpAble BELLECTBA KAKao C BbICOKUM
cogepxaHveM npoumaHMgnHOB Kakao, nony4veHHble cnocobamu, onucaHHbiMu B nateHTe CLUA
Ne6015913, koTOpbIV BKIIOYEH 34eChb B BUAE CCbINKW. BkpaTue, AaHHbIN rogHbIA B NULLY
MaTepuman nony4arT cnocobom, KOTOpbI YBENUYMBAET NPUPOLHOE CoAepXKaHue NpounaHuamMHoOB
Kakao, B MPOTMBOMOIIOXHOCTb YPOBHAM, OOHApPY>XEHHbIM B TPagMLMOHHO 06paboTaHHOM Kakao,
Tak YTO OTHOLLEHNE NCXOOHOro KoNMyecTea NpoLnaHMauHOB Kakao, 0BHapy>KeHHOro B
HeobpaboTaHHbIX 600ax, K KonMyecTBy nocrie 06paboTkn paBHO 2 MK MeHee. [1na NpocToThl
OaHHbI MaTepuan n3 TBepAblX BELLeCTB Kakao 0003HayeH 34ech Kak TBepable Bewectsa CP-
Kakao.

B cocTtaB TabneTku BKMOYEHbI crieqyoLme BellecTBa (40NuM BblpaXeHbl B MPOLEHTaxX Maccehbl):

TBepable BewectBa CP-kakao 24,0%

4-KpaTHbIin aKCTpakT npupoaHor saHunu (Bush Boake Allen) 1,5%

cTeapaTt MarHus - cyxoe cmasbiBatowee Bellectso (AerChem, Inc.) 0,5%

Dipac caxap ansa tabnetok (Amstar Sugar Corp.) 37,0%

Keunut (American Xyrofin, Inc.) 37,0%

AcnvpuH 50 mr

Teepable BellecTBa CP-kakao M 3KCTPaKT BaHMIM CMELLMBAIOT BMECTE B NULLEBOM
npoueccope B TedeHne 2 MnH. OCTOPOXKHO CMELLMBAIOT BMECTe acrnvpuH, caxap u cteapat
MarHus, a 3aTem nogMeLunBaloT B CMecb TBepablx BewecTs CP-kakao/BaHunu. JaHHbIn
Marepuan nponyckatoT Yyepes npecc Manesty Tablet Press (B3B) npu makcumansHOM gaBneHun
W yNnoTHEHUN, nonyyasi Kpyrnele Tabnetku (15 mm x 5 mm) Becom 1,5-1,8 T.

AnbTepHaTusHo, CP 1ncnonb3yloT B BUAE SKCTpakTa, cogepkawero okono 600 mr Bcex
MOHOMEPOB 1 ONIUFOMEPOB NPOLUNAHWUANHOB.
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CreuuwanucT B AaHHOW 061acT MOXeT ferko nonyynTb Apyrue npenapaTtbl B Buae Tabnertok,
OoXBaTblBalOLLME LUMPOKNIA Auana3oH apoMaTn3aTopoB, KpacuTenen, HanonHUTenen, BUTaM1MHOB,
MUHeparnoB, 6e3pelenTypHbIX MeOUKaMEHTOB, CaxapHbIX HaMonHUTenen, yd-3almnTHbIX areHToB
(Hanpumep, OuoKCKA TUTaHa, KpacuTENW 1 Op.), CBA3YLMX, rmaporenen n nogobHoro 3a
UCKNIOYEHNEM MOSNTUBUHUINNIMPPONIMAOHA, KOTOPbIN HeoBpaTMO CBA3bIBAET NPOLMaHMAMNHbBI Kakao,
VNN codeTaHme cCoeauHEeHU.

Mpumep 5

Mpenapat B BUAe kancynol

[oTOBAT BapuaHT npenaparta TabneTkun, packpbiTor B npumepe 4, 0O3UPOBaHHYIO popMy ANns
nepopanbHOro npuema, BKMNoYatoLLyo NPOoLMaHNaNH Kakao B COMeTaHUy C acnmpuHOM,
ncnonb3ys 3anonHaeMble COOpHbIE Kancynbl U3 XenaTuHa, a TaKkke MArkme repMeTuYHble
Kancynbl U3 xenaTtuHa u nnacTudukaTop, Takomn Kak rmuuepuH. 3anonHaemMble c6opHbIe Kancyribl
cogepxaTt coeAnHeHne AaHHOro n3obpeTeHns, unu KoMerHauuo coeanHeHnn, Unu Teepable
BewecTBa CP-kakao, koTopble onucaHbl B npuMepe 4, B BUAE NOPOLLKA, KOTOPbIN MOXET BbiTb
HeobsA3aTenbHO CMEeLLaH C HanoMHUTENSMKU, TAaKUMU Kak NTakTo3a nnu caxaposa, ans
perynvpoBK/ 03bl NPOLMaHUAMHOB Kakao. B Markux kancynax BblaeneHHble npounaHnanHol
Kakao nnu Teepable BellectBa CP-kakao cycneHaMpoBaHbl B NOAXOAALEN XNOKOCTW, TaKOW Kak
XVpPHbIE Macna, UM Macno Kakao, Unm Ux kKomouHaumm. Kancynbl MoryT cogepxatb Y-
3alMTHbIA areHT, TakoM Kak ANOKCUA TUTaHa v Noaxoadiwime Kpacutenu ons 3awmrbl ot YO-
usnydeHus. Kancynbl Takke MOryT cogepxaTb HAMONMHUTENU, Takne, KOTOpble YNOMUHAIKOTCS B
npumepe 4.

Mpumep 6

MeTnnupoBaHHble npounaHnanHbI

B naHHOM npumepe nokasaHo AerCcTBME METUNUPOBAaHHbLIX NPOLUAHNANHOB Kakao Ha rnagkyto
MyCKynaTypy cocyaoB. /icnonb3ytoT in vitro cnocob, KoTopbii u3amMepsieT SHO0TENnA-3aBUCMMOe
paccrnabnenne (EDR) Ha konbLax aopTbl Kponuka.

MonyyeHne nonndeHoNnoB Kakao u MeTabonmMToB NPoLMaHMONHOB

MeTunupoBaHHbIn TeTpamep Nony4valoT B3anmModeriCTBUEM OUMLLEHHON dpakuny TeTpamepos
nNpoLUnaHMANHOB Kakao (BblAeneHHbIX, kak onncaHo B nateHTe CLUA Ne5554645, Romanczyk n
Op.) C AMa3oMeTaHOBbIM peareHToM.

[nsa nonyyeHna aguasomeTaHOBOro peareHTa npuMeHsoT reHepatop Diazald Kit
Diazomethane Generator (Aldrich Chemicals). B peakuyumn yqyacTBytoT ABa peareHTa. [ns
nepsoro peareHTa 5 r KOH pacteopstoT B 8 mn Boakl, 3atem gobasnsaoTt 10 mn MeOH. [aHHbik
peareHT NMoMeLLaT B KPYrMO4OHHYIO KONOY, MCMONb3yeMyto B KAYECTBE PEaKLMOHHOro cocyaa.
[aHHbIV peakUMOHHBIN Cocy NPUCOEOUHAOT K XONOAWUMNBHUKY 1 MPUEMHON konbe, KoTopyto
oxnaxpgatloT Ha nefsHor 6aHe. COOKy Ha AepxaTene NoOMeLLatoT NOBYLLKY Ana adupa. BTtopol
peareHT nony4yatoT, pacteopss 5 r Diazald B 45 mn noBTOpPHO neperHaHHoro aTurnoBoro
acpupa. [daHHbIN peareHT NOMeLLaloT B AeNUTEerNbHYI0 BOPOHKY Ha peakUMOHHLIM COCYAOM.
PeakumoHHbIN cocyn HarpeBatoT 4o 65°C Ha BoasHon 6aHe. PacTteop Diazald no kannsm
BnuBatoT B pactBop KOH co ckopocThbio, 3KBMBaNeHTHOM ckopocTh oTroHkn. Korga Diazald
MCnonb30BaH, AennTenbHY0 BOPOHKY ononackmeatoT 10 mn adupa.

100 mr TeTpamepa cycneHanpytoT B 3 M MeTaHona. [lo6aensT 12 mn AMa3oMeTaHOBOro
peareHTa. CMecb B3aumogencTsyeTt B TedeHne 20 MUH Npu KOMHATHOW TemnepaTtype, 3aTeM ee
OCTaBnsAT ANs B3anMoaencTBus Ha Houb (16 yac) B moposunke (-7°C). Peakumio npekpaLliator,
nobaensas 2,5 mn 10% yKkcycHoW KucnoTel B MeTaHone. PacTBoputens yoansioT B NOTOKE a3oTa
W TBepAoe BELLEeCTBO CyLlaT B Bakyyme.

Peakuyuto koHTponmpytoT cnocobom API-ES Macc-cnekTpomeTpum ¢ oTpulatenbHbIMU MOHAMMU.
10 mMkn BBOAAT, NPUMEHSAS CKOPOCTb 1 MN/MUH NOTOKa, cocTaBneHHoro u3 8% 10 mM auetarta
aMMOHUS B MeTaHore 1 92% MeTaHona. VloHmsauuio npoBoaAT, UCMOMb3ys KanunnapHbIv
BonbTax 3500 B 1 BonbTax dparmeHTaymm 100 B. CnekTpbl ckaHUpyOT B grManasoHe m/z 500-
1500. Macc-cnekTpanbHble AaHHble YKa3bIBaloT, YTO MO OKOHYaHWWN peakumMu He ocTaeTcs
HemMeTUNMpoBaHHbIX TeTpaMmepoB. OCHOBHadA 4YacTb peakuNoHHbIX NPOAYKTOB METUNMPYeTCs no
14-18 nonoxeHnsm rmgpokcuna. Hekotopble TeTpamepbl MOMHOCTHIO MeTUNMPOBaHbl No BceM 20
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NOJSIOXKEHUAM.

OHpoTenunn-saBncmmoe paccnabnexHve

Camu0B HOBO3eNaHACKMX KPOMMKOB (Maccon 2,5-3 kr) ymepLenstoT neHTobapbutanom (50
Mr/kr). TpygHyto aopTy BbIpe3aloT 1 TWaTenbHO O4YULLAOT OT NPUIUMLLIErO Xupa U
COeANHNTENBbHON TKaHW. 3aTeM aopTy pa3pes3atoT Ha Konbua (AnNHONK 3-4 MM), 3aKpennstoT B
00bIYHbLIX BaHsX Ons uccrnegoBaHnsa opraHoB Ha 20 M, 3anonHEHHbIX bukapboHaTHLIM Bydepom
Kpebca (MM/n): NaCl 116,0; KCI 5,4; CaCl, 1,2; NaHCO4 22,0; NaH,PO4 1,2; MgCl, 1,2 n
rnoko3a 10,1, BblgepxkumsatoT npu 37°C, pH 7,4 1 npn NocTosiHHON aspauum cmecbio 95% O, -
5% CO0,. TkaHM NPUCOEOMHSIOT K CUITOBOMY CABUrOoBOMY npeobpasoBartento (Grass Instrument
Co., Quincy MA Model FT03C) n pactarnBaloT 4O OCHOBHOIoO HaTsbkeHus 8g.

Konbua ypaBHoBelMBalOT B GaHAX Ans opraHoB B TeyeHne 90 MuH, nocne 4Yero npoBogdaT nx
npeaBapuTenbHOE COoKpaLlleHne npy nomoLLy HopnHedpuHa (10~ M). Bo Bcex npenapatax
OLIEHMBAIOT HanUumne yHKLIMOHANBHOTO SHAOTENNS MO CNocoBHOCTM aueTunxonuHa (10°° M)
nHayumposaTb 40% unu Gonbluee paccnabneHne NnpeaBapuTENbHO COKPALLEHHbIX KOMeL,.
[aHHble meToamkm nogpobHo onybnunkoBaHbl paHee (Kappagoda, Cardiovascular Res. 25: 270-
82, 1991). KonbLa aopT ¢ oyHKUNOHANbHbLIM 3HAOTENVEM NPEeABaPUTENBLHO COKpaLLaoT npu
nomoLLy HopnHedpuHa (107 M). Koraa cokpalleHne 4oCTUraeT yCTONYMBOrO COCTOSIHMS,
[0GaBNSIOT METUNMPOBAaHHbIN TeTpamep npu koHueHTpauun 1073, 1074, 107°, 106, 107 n
2,5x10™. PesynbTaThl npeacTaBneHsl B Tabnuue 3. PesynbTtaThl no 4 oTAenbHbLIM KomnbLam aopT
NoKasbIBaOT, YTO METUINMPOBAHHLIN TETpPamMep OKa3bliBaeT paccrabnsawuwee gencrame. Takum
06pa3oM, AaHHble NPOM3BOAHbIE 3PEKTUBHbI, KaK U UCXOAHbIE COEAMHEHNS], B COCOBHOCTM
noadepKmMBaTb COCTOSIHUE COCYAOB M MPU JIEYEHUN COCYAMCThIX 3aboneBaHui.

Tabnuua 1
2 vyaca AcnupuH Kakao Kakao + acnupuH | (-)-kakao + acnupuH
MpocTaumnknmH 103 107 104 95
TpombBokcaH 91 99 92 89
JleikoTpneHbl 101 100 97 105
CooTtHoweHune LT/PGI2 99 93 94 112
CooTHowweHwne TXB/PGI2 89 89 88 95
6 yacos AcnnpuH Kakao Kakao + acnupuH | (-)-kakao + acnupuH
MpocTaumknuH 104 107 102 77
TpombokcaH 89 99 91 79
JlefikoTpneHbl 100 99 99 94
CooTtHoweHune LT/PGI2 100 93 96 120
CooTHowweHune TXB/PGI2 86 89 88 94
Tabnuua 2
Bnun Hne npuema acnupuHa n NpouaHNaNMHOB Kakao Ha 3KCrpeccuto akTueupoBaHHoro P-cenektnHa (CD62P) Ha TpombouuTtax
%CD62+TpombouuTbI
CpepnHee(ananasoH)
JleyeHne Bes ctumyn uun 20 mkn ADP 20 mkn annHedprHa
Oy 2y 6y Oy 2y 6y Oy 2y 6y
ASA 14 1.5 1.3 64.5 60.3 60.8 7.9 6.2 4.7*
(0.6-3.9) (0.6-4.2) | (0.5-2.9) | (52.1-81.2) | (41.1-81.6) | (43.4-78.1) (2.5-31.2) (1.0-34.6) (1.0-14.6)
(+)- 1.2 1.6 1.5 60.0 58.5 65.8 6.1 53 8.2
Kakao (0.6- (0.7- (0.8- 471 (50.7 (50.6 (1.2- (0.7- (1.1-
1.9) 3.0) 5.7) -75.6) -81.5) -78.6) 9.1) 13.9) 15.3)
ASA+ 1.6 1.2 1.3 67.3 62.8 61.0 4.6 3.1* 2.4*
(+)- (0.6- (0.7- (0.6- (48.1 (39.7 (39.2 (1.8- (0.8- (1.0-
Kakao 3.9) 2.7) 2.9) -83.3) -82.1) -77.3) 15.6) 7.4) 12.4)
ASA+ 1.3 14 1.5 58.0 52.1* 61.1 3.6 3.8 4.3
(-)- (0.6- (0.5- (0.7- (44.7 (35.3 (49.3 (0.9- (1.6- (1.6-
Kakao 1.8) 1.9) 3.8) -74.7) -69.1) -77.7) 6.9) 9.2) 8.8)
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Tabnuua 3

Paccnabnenue kak peakums Ha 403y METUNMPOBAHHOIO TeTpamepa ansa 4 oTAeNbHbIX

Koneyu aopT KpOJIMKOB

Hoza % paccnabne- | % paccnabne- | % paccnabne- | % paccnabne-
METUNUPOBaHHOrO | HMA Konbua Nel | Hna konbua Ne2 | Hna konbua Ne3 | HMs konbua Ned
TeTpamepa (M)
107 0 6,1 2,9 0
10° 7.5 24,2 14,7 16
10™ 30 27,3 17,6 16
10° 50 27,3 17,6 20
2,5x10™ 40
10° 48

dopmyna n3obpeTteHns

1. Komnosuums ansa npyema BHyTpb, BKNoYaroLwasa B (oM3nMonormieckn npuemMnemMom HocuTene
a) aueTnncanmuunoByo KUCNOTY M b) NpoumMaHManH Kakao UM Npom3BoAHOE NpoLMaHugmHa
Kakao, COBMECTHOE KONMYECTBO KOTOPbIX 3hhEeKTUBHO ANdA NeYeHns unm npeaoTBpaLleHms
ONCAYHKLMM TPOMOOLMTOB, NPY 3TOM KOSIMYECTBO aueTUNcanmumnnoBoni KUCNOTbl COCTaBNsaeT
meHee 80 wmr.

2. Komnosuums no n.1, oTnvyarowasicss TeM, 4To npeactaensieT cobon dapmaneBTUHECKYHO
KOMMO3ULNIO.

3. Komnosuymsa no n.1, otnnyaroasacsa Tem, YTo npeacraBnseT cobor AneTnyeckyto 4obaBky.

4. Komnosuuums no n.1, otnu4aroascsa Tem, YTo npeacrasnseT cobor NMLeBOr NpoayKT unm
nueByto Job6aBKy.

5. Komnoauymsa no nrobomy u3 nn.1-4, otnuyaroasca Tem, YTo npoumaHMamH Kakao sBnseTcs
MOHOMEPOM.

6. Komnoauymsa no nrobomy u3 nn.1-4, otnu4yaroasca Tem, YTo npoumaHuamH Kakao sBrnseTcs
OUMEpPOM.

7. Komnosuums no nobomy n3 nn.1-4, otnmyarowascs Tem, YTo NpoumaHMamH Kakao sSBrsieTcs
OINTUIrOMepOoM.

8. Komnoauumsa no n.7, otnmyatrowjasca Tem, YTo onuromep npeacrasnset onuromep 2-18
npoumnaHManHa Kkakao Unmn nx CMechb.

9. Komnoauymsa no nobomy ua nn.1-8, otnuyarowjasca Tem, 4To NpomM3BoAHbIM NpounaHnanHa
Kakao ABNAETCA METUNMPOBAHHbIN NPOLMAHNONH Kakao MUy Npou3BOAHOE NpoLMaHuamMHa Kakao
W rannoBon KACNOThI.

10. Komnosuuusa no nobomy 13 nn.1-9, otnvyarolascs Tem, YTo NpouuaHuanH Kakao
npeacrtaensaeT cobon MOHOMEp, ONUFOMEpP UM UX CMECh, MPUYEM yKa3aHHbLIN MOHOMED,
ONUroMep MM NX CMeCb Mony4atoT:

(a) nogBepras 06e3xMpeHHble MonoTble 600kl kakao, dpakuun MonoTbix 6060B Kakao,
LLOKONaAHbIA SKCTPAKT, YaCTUYHO 006Ee3XKMpPEHHble TBepAble BELECTBA Kakao Ui MOMHOCTLI0
06e3xMpeHHble TBepAble BELLECTBA Kakao 3KCTPaKL MM pacTBOpUTENEM, B KOTOPOM
pacTBOPSIOTCA NPOLMaHNAMNHbI Kakao; 1

(b) BbIAENAS N3 NONYYEHHOMO SKCTPAKTa Kakao hpakLmio, BKNHOYAKOLWY MHTEPECYIOLLMIA
MOHOMEP, OfIUroMep NpouuaHngnHa Unm nx CMechb.

11. TpoaykKT, BKMAOYaoLWmMi a) aueTnncanmumnoByo KUCNOTY 1 b) NpouMaHuamH Kakao unm
Npon3BoAHOE NpoaUMHUANHA Kakao, AN pa3faenbHOro, O4HOBPEMEHHOMO Mu
nocrieoBaTenbHOro NPUMEHeHNs Ans nevyeHnsa 3aboneBaHns UM HapPYLLEHUS!, BbI3BAHHOIO
ancdyHKUMen TpoMOoLMTOB, NPM 3TOM KONMUYECTBO aueTUNCcannumunoBoi KUCNOTbl COCTaBNsaeT
meHee 80 wmr.

12. MNpoaykT no n.11, oTAMYalLWMACA TeM, YTO NPOLMaHNAMH Kakao NPUCYTCTBYET B
WHrpeaneHTe Kakao C NOBbILEHHbIM UITM COXPaHSEMbIM YPOBHEM MPOLUNAHNUONHOB KakKao.

13. MNpoaykT no n.11, oTAMYaKLWNACA TEM, YTO MHIPEOMEHT Kakao nonyyatT ns 6o06os
Kakao, uMeroLLnx koadpdpnuneHT depmeHTauum 275 nnm meHee.

14. MpoagykT no n.11, B KOTOPOM NMPOLNAHNONH KaKao ABNAETCA MOHOMEPOM.
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15. MNpogykT no n.11, B KOTOPOM NPOLMAHUANH Kakao ABMASIETCS ANMEPOM.

16. MNpoagykT no n.11, B KOTOPOM NPOLUNAHNONH Kakao ABNAETCHA ONIMrOMEPOM.

17. MpopykT no n.16, B KOTOPOM ONMroMep npeacrasnseT onvromep 2-18 npounaHmamHa
Kakao WUnm ux CMechb.

18. MNpogykT no nbomy 13 n.11 nnn 12, oTnnyarLWmMncsa Tem, YTO NPOU3BOAHBLIM
NpoLMaHnanHa Kakao ABMSETCH METUIMPOBAHHBIN NPOLMAHUANH Kakao U npov3BOAHOE
npoLMaHnanHa Kakao 1 rannoBor KUCHOTHI.

19. MNpoaykT no n.12, oTnnyarLWmnincs Tem, YTO NHIPEAMEHT Kakao coaepXuT Teepable
BELLECTBA Kakao, KOTOpble NOMy4atoT:

(a) HarpeBaHnem 60060B Kakao A0 BHYTPEeHHeN TemnepaTtypbl 60608, AOCTAaTOYHON ANS
CHWXEHUs1 coaepXaHus Brarm npumepHo oo 3 mac.% 1 ang ocnabneHuns KoxXypbl Kakao;

(b) oTcemBaHnem MonoTbix 6000B Kakao OT KOXYpPbl Kakao;

(c) npeccoBaHMeM C OTXKUMOM MOSIOTbIX 606OB Kakao; u

(d) BbIAENEHMEM Macna Kakao M YaCTUYHO 00E3XMPEHHBIX TBEPAbIX BELLECTB Kakao, KoTopble
cogepxaTt nNpouuaHuamvHbl Kakao.

20. MpogykT no nwbomy 13 Nn.11-19, oTnnyarLwmMncsa Tem, YTo NPOLNAHMAMH Kakao
HaXOAMTCA B NUTLEBOW CMECH.

21. Cnocob neyeHnst unm NpoUakTUKM COCTOSIHUS, CBSI3AaHHOIO ¢ AUCMYHKUNEN
TPOMOOLMTOB, BKIOYAKOLUIA BBeAEHME CYOBEKTY a) aleTurncanmuuinoBon KUCNoThl U b)
npoumnaHuanHa Kkakao unm npon3BoAHOro NpounaHngnHa Kakao B KOMOMHMPOBaHHOM KOSMYECTBE,
ahdpekTMBHOM ANA fieYeHns unm NpeaoTepaLleHns gucyHKUMmM TpoMOoLNTOB, NPK 3TOM
KOSIMYECTBO aueTuncanmumnoBon KMCnoTbl coctaBnsaeT meHee 80 mr.

22. Cnoco6 no n.21, oTnvMyarwuincs Tem, YTo NPoLUaHMAMH Kakao sIBNSAETCS MOHOMEPOM.

23. Cnoco6 no n.21, oTnMyaLWmiica TeM, YTO NPOLMAHUOVH Kakao ABMASETCS JUMEPOM.

24. Cnoco6 no n.21, oTAMyarLWwuincs TeM, YTo NPOLMaHMANH Kakao sIBNAETCS OfIMrOMeEpPOM.

25. Cnoco6 no n.24, B KOTOPOM Onuromep npeacrasnsieT onuromep 2-18 npoumaHngnHa
Kakao MUnv nx CMechb.

26. Cnocob no n.24, B KOTOPOM NONMAEHONIOM Kakao ABNAeTCs NpouMaHngnHa Kakao
onMromep, MOHOMEp, NN UX CMEChb, NPUYEM yKas3aHHbI MOHOMEP, ONIMFOMEpP U NX CMECH
nony4aoT:

(a) nogBepras obezxmpeHHble MonoThlie 600bI Kakao, dopakLmm MonoTeix 6060B Kakao,
LLIOKONaAHbIN SKCTPaKT, YaCTUYHO 0BE3KMPEHHbIE TBEPAbIE BELLECTBA Kakao Ui NOMHOCTLIO
06e3XnpeHHble TBEpAble BELLIECTBA Kakao 3KCTPaKLMM pacTBoOpUTENEM, B KOTOPOM PacTBOPUMbI
NpOLMaHNANHbI Kakao; U1

(b) Bol@ENAs bpakumio, cogepallyto Kaxablid oriMroMmep npounaHngnuHa ua nonyyeHHoro
9KCTpaKTa Kakao.

27. Cnocob no n.21, B KOTOPOM MPOLMAHNONH Kakao M aueTuncanuuuioByro KUCNOTY BBOOAT
B BUOE OOHOM KOMMO3ULN.

28. Cnocob no n.21, B KOTOPOM NpoUMaHNanH Kakao UM Npon3BogHoe npounaHngmHa Kkakao
W aueTuncanuuunoBasi KUCrnoTa BBOAATCA pasfaesnbHo.

29. Cnoco6 no nn.21-28, B KOTOPOM NPOM3BOAHOE NPOLMAHMAMHA Kakao ABMsSieTCs
METUNMPOBAHHBIM NPOLVAHUAMHOM Kakao Unm Npou3BOAHbIM NPOLUaHUaMHa Kakao v rannoBov
KNCNOTbI.
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