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POCCHIICKON GEAEPALMH Hauansnnkam DKL MBJ, I'YBA. YB/
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O HanpaB ety MCTOHYCCKIX
peROMEeH ALK

VBamaeMbic koaneru!

C' neaulo WCnonL30BaHKMA B ODKCHEPTHOH NpakTHke TIpH OpraHu3aliuu
MPOU3IBOJICTBA 3KCTIEPTHI W MCCACAOBAHWI, HANPABAAIOTCA MeTOJAHYECKHE
PeKOMEHAALUMN  «DKCIEepPTHOE  HCCAEAOBAHME  KYPHTCAbHLIX  CMeceii.
coAepKalMx Hapdonee pacnpoOCTPAHEHHLIE CHHTETHYCCKNE KAHHAOMHOH LI,
PECKOMEHAOBAHHLIC JUIS  NPHMEHEHMs B [IPAKTHYECKOH  AeATeNbHOCTH
FOCY/AApPCTBCHHLIX cYAeOHO-3KCHEPTHBIX yupexieHuil QeneparbHblX OPrasos
UCToaHuTeNbLHOMNH BracTy Poccniickoit Menepauuu.

Hanpasaennoe panee DKL MBJ1 Poccun 3a nex. Ne 37/24-1550 or 26.03.2010
nrpopmanuoanoe nucbMo «McecnenoBanne pacTHTENBHBIX CMecel («craiicos»),
comepKalMx Hanbo/ee PacipoCTpaHeHble CHHTETHYECKHE KaHHADUHOM ALY MOKeT

OblTh MCHOIL3OBAHO TOJILKO B Kadecrse CTIpaBOYHONO MaTcpHaia.

IpyaoskeHne: MeToanYecKue peKoMeRaauyi no Tekety Ha 60 5., (HecekpeTHo),
TOJILKO B ajpec.

3aMecTHTeNlhL HavalbHHKA

HONKOBHUK MHIHIIKWA A 1O. Cemenos

OTH. 2K3, €1
ucr. B.B. I'mannipen
(499) 745 80 04




k3. Ne

®EJIEPAJIBHAS CIYKBA POCCHACKOHN ®EJNEPAITUHA
10 KOHTPOJIIO 3A OBOPOTOM HAPKOTHKOB

®EJIEPAJBHBIN MEXKBEJTOMCTBEHHBIMI
KOOPIUHAIIMOHHO-METOJUYECKHA COBET
1O CYJEBHBIM 3KCHEPTH3AM ¥ SKCHEPTHBIM
HCCJEJOBAHUSIM

MeTonudeckue PEKOMEHOAITHH

JKCNepTHOE HCCIeI0BaHHE KyPHTeIbHBIX CMecCeid,
cojiep:kaluX HanboJiee pacnpocTPaHEeHHbIe CHHTeTHYeCKHEe KAHHAOHHOHABI

Hus. Ne 62

Mocksa 2010 r.



2

JKCNepTHOEe HCC/eloBaHHE KYPHTEJbHBLIX CMeceH, coaep:kamux Haubojee
pacnpocTpaHeHHble CHHTeTHYeCKHe KaHHA0MHOHIbI

Astopei: B.B. I'mageipeB, M.A. J[lpo3pos, .H. Kensic, B.H. JlaTeirus,
B.Il. Menko3sepos, J.1. Momunosa, P.A. Ily3zo, .M. Capsrues, A.B. Topuuus,
M.J. Yaraposa, B.A. I1leBripuH.

Ilon penakmmeit k.¢@-m.H. C.B. CeipomsitHukoBa — M.: DKY 9 JlenapramenTa
@enepanbHoit cimyxObl Poccuiickoii @enmepanyuu 1o KOHTpomo 3a 000poTOM
HapKOTUKOB, 2010 r.

Penenzenter: DKI[ MBJI Poccun, ©I'Y PILICMD Mun3apaBconpa3BUTHI
Poccuu, ITIICMD u K3 Munoboporsr Poccun, PPIICD Muniocra Poccum,
WacrutyT kpumuHanmucTuku LICT @CB Poccun u LIDKTY ®TC Poccun.

B MeTomuueckux peKOMEHIAIMsIX NPHBOOUTCS HHGOpMALMsA O BellecTBax,
BXOJSIIMX B cOCTaB Haubojee pacnpOCTPaHEHHBIX B IIOCIEeIHee BpeMsl KypHTETbHBIX
cMmecel, a Takke peKOMEH/IAlliH 110 UX 3KCIIEPTHOMY HUCCIIeIOBAaHHIO.

Meroaudeckie peKOMEHJAlLMH PpeKOMEHJOBaHbl Uil INPHUMEHEHHS B
IIPaKTHYECKON JEeATENbHOCTH 3KCIIEPTHO-KPUMHUHAIMCTHYECKUX TOJpa3elieHui
rOCyapCTBEHHBIX CyIeOHO-3KCTIEPTHBIX YYpekKAeHHH (QenepalbHbIX OpraHoB
UCIIOJIHUTENbHOM Bnactd Poccuiickoii @enepanmm Ha 24-0M  3acelaHHH
DenepalbHOr0 MEXKBEIOMCTBEHHOIO KOOPAMHALIMOHHO-METOAHYECKOI0 COBETa II0

CYI[EGHOﬁ OKCIEPTHU3€ H OSKCIEPTHBIM HCCICIO0BaHHAIM, COCTOABIIEMCSH 30 wmrons
2010 r.

Otneuarano B YnpaBieHUH JeTaMU

OpranuszanoHHo-agMUHKCTpaTUBHOTO JenapramenTa ®CKH Poccun,
tapax 101 3x3., Hapsg Ne



BBEJIEHUE

C 2007 roma Ha Tteppuropun Poccuiickoit Penepanyy Hagaics pocT
notpeblieHrs KypHUTENBHBIX cMecel (MMKCOB), COAEpiKalliX B CBOEM COCTaBe
BElleCTBa, CXOJHblE 10 CBOEMY  BO3JEHCTBMIO Ha  OpraHu3M C
teTparuapokanHabunHonom (TT'K).

B Hacrosimiee BpeMs B CBS3M C BCTyIUIeHHeM B cwiy IlocTaHOBIEHHS
[IpaBurensctBa Poccuiickoit ®enepauuu Ne 1186 ot 31.12.2009 r. psanm 3Tux
BeleCTB 3ampelleH K obopory. B cBf3u ¢ mpuHATHEM Mep KOHTpols ocobyio

aKTyaJlbHOCTh MpUoOpeTaeT BONpOC HACHTU(GUKALWK JaHHBIX BEIIECTB B 00BEKTax
9KCIIEPTHOI'O HUCCIe0BaHHs.

Kparkas ucropudeckas crpaBka

Hauunas ¢ 2004 r. B eBponeicKix CTpaHax B Mpojaxe, [NIaBHEIM 00pazoM
yepe3 WHTEpHET-Mara3suHbl, INOSBHIMCH KypHTEIbHBIE CMECH IOJ Ha3BaHUIMH
«Spice diamond», «Spice gold», «Spice silver», «Smoke», «Smoke Plusy,
«Sence», «Skunk», «Yucatan Fire» u ap. OTH cMecH NO3HMIIMOHHPOBAIKCH Kak
neranpHele  cMmecd A KypeHus.  CyneOHO-MeOMUMHCKMHM  CKPUHHUHT
OuoXuAKOCTEH, KpOBH M MOYU Ha OOHapyXeHHe B HUX HAPKOTHYECKHX CPE/ICTB H
UX MeTabONMTOB IOKa3blBall OTpHLATENbHBIE pe3yabTaThl, Onaromaps demy
NaHHBlE KypHTENIbHbIE CMECH IOJIyYWJIH OIPOMHYIO IIOMyJSIPHOCTh CpeaH
KypPUIbIIMKOB MapHxyaHbl BO MHOIMX cTpaHax Mupa. [lo cnoBam i,
UCTIONB3YIOIIMX JaHHBIE CMECH, OHM o0/ajaloT HapKOTHYeCKUMH 3¢deKramuy,
CXOIHBIMH C 3¢)heKTOM OT NOoTpebaeHs HapKOTHYECKHX CPEICTB, MOMy4aeMbIX H3
KOHOILIX.

IlepBoHayanbHO KypUTENbHBIE CMeCH («CHaiChl») TOSBHIMCH Kak
OnaroBonuss B crpaHax EBpomnsl, CeBepHoit Amepuku M Hooli 3enanauu.
[Tpou3BoauTENH «CNAHCOB» MO3MLMOHHMPOBAIM HMX, KaK CMECH, COCTOSIIHE H3
TPaOUIIMOHHO HKCIIONIBE3YEeMBIX JIeTallbHBIX JIEKAPCTBEHHBIX TpaB. IIpu 3TOM, Kak
PEKIaMHUPYIOT NPOM3BOJAMTENHM, KaXKAas U3 JIEeKapCTBEHHBIX TpaB, MOTpediseMas
OTJENBHO, NMPOU3BOAUT cnabbiii 3ddekT, a moTpebiIeHHe CMECH M3 TaKUX TpPaB
IPUBOJUT K B3aUMHOMY YCHIEHHIO HX 3({(eKToB, 4YTO IO3BONIET JOCTHYB
MHOIOKpaTHO yCHIeHHOro obmero sddekra, TMOX0XKEro MO CBOEMY
TICHXOAKTHBHOMY NI€HCTBHIO Ha JefiCTBHE HApKOTHYECKOTO CPEACTBA MapHXYyaHEI
(cannabis).

B cBs3M C TeM, YTO B HEKOTOPHIX M3 MCCIEJOBaHHBIX KypHUTEIBHBIX CMeCeH
Ot 0OHapysKeHBl (parMeHTBhl TaKUX pacTeHuil kak romyboit joroc (pacreHue
Buna Nymphea caerulea), raBaiickas posa (pacteHue Buaa Argyreia nervosa) W
mandei mnpenckazarenei (pacreHue BHua Salvia divinorum), o06nagaroOIIAX
TICHXOAKTHBHBIM JIEWCTBHEM, I TaBHBIM roCyapCTBEHHBIM CaHHTapHBIM BPayoM
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Poccuiickoit @enepanmu I'.OHUIIEHKO OBUIO IPUHSTO IOCTAHOBIEHHUE OT 9 anpeins
2009 r. Ne 23 «O06 ycuneHuu Hajxzopa 3a peanu3aliiell KypHTEIbHBIX CMeceil»,
KOTOPBIM TIPEAIMCHIBATIOCH 3alpeTHTh 000poT Ha TeppuTopud Poccuiickoi
denepand  KypHTENBHBIX CMeceil, coepalimx B cocTaBe Imandei
npexckasarenei (Salvia divinorum), u (4nu) raBaickyio posy (4rgyreia nervosa),
u (unn) romy6oit notoc (Nymphea caerulea).

JlucTes pacreHus Buaa wandedl npenckasarenei (Salvia divinorum)
colepXaT TICUXOaKTHBHBIM TaJUTIOIMHOIeH «canbBUHOPUH A». Ilpu npueme
CaJlbBUHOPHHOB, HalpuMep, IyTeM KypeHHUs IHCTheB Wiaides IpeackasaTele,
MOJXET BO3HHMKATh Pl BBIPAXEHHBIX J(QEKTOB, HANpPAMYI CBA3aHHBIX C
MeXaHH3MOM IICUXO0aKTUBHOIO I'aJUTFOLMHOT€HHOTO NeHCTBHS «CaTbBHHOPUHA A).

CemeHa pacTeHHs BHIa po3a raBaiickas (Argyreia nervosa) copepikar
MHOTOYMCJIEHHBIE aMHJbl JIM3epPIrMHOBOM KHCIOTHI, BKIIIOYAas OpruH (amup
d-nu3zepruHoBoit kucnotel, LSA umu LA-111), 3proHoBuH u H303prHH. D EKTHI
[IEpOPAILHOTO yNOTpeONeHHuss CeMsSH IaBalCKoH pO3bl CPaBHHUMBI C [€HCTBHEM
JICH. O6prqHO, IpUMeHsieMasi 03a COCTaBJIgeT NMPUMEPHO 7—8 ceMsiH, KOTOphIe
cHavaJia IepeMalbIBaloT ¥ (MJIK) epeXKeBhIBAIOT, a 3aTeM ChealoT. JTUTeTbHOCT
BO3IeHCTBHS BapbUpyeT OT 4 10 12 4acoB ¢ MATKHMH TaJUTIOIIMHOT€HHBIMH I1OCT-
addexTaMu, NPOAOLKAIOLIIMMHUCS IPUMEPHO B TEUEHHUE JIHS.

JleliCTBYIOIIMMHM BEIIECTBAMH IJIUCTHEB pPACTeHMs BHJAA Troiy0oil JoToC
(Nymphea caerulea) sBusiorcs  ankanoupg anopbuH, OuHodIaBOHOUIE,
tduTocTeposbl U cloxkHOe 3dupHOe Macio. llpeTku romyboro sjoroca conaepikar
XHUMHYECKOe BEIIecTBO Kiacca 3HTEOINeHOB anophWH M aHTHUCIA3MOJIUTHYECKOe
BEIIECTBO  HyuudepuH, BO3JEHCTBHE  KOTOPBIX  HMMEET  BBIpA)KEHHEIH
ycnokauBaronmii adgdexr [6].

MeTtouka aHaTOMO-MOP(]OIOTHYECKOr0  HCCIeNOBaHMS mandes
npenackasareneii (Salvia divinorum), raBalicko po3wel (Argyreia nervosa) wu
roryboro noroca (Nymphea caerulea), pa3paboTaHHas CHeIHaJIACTaMH
Mun3npascoupassutus Poccun, npuseneHa B [Ipunoxenun 1.

[Toz:)xe OBLUIO  YCTAaHOBIEHO, 4YTO (HU3MOJIOIMYEcCKass aKTHMBHOCTb
KypPUTENBHBIX CMecell omnpejensercss He CTONBKO HalWYHeM B HMX COCTaBe
yKa3aHHBIX BBbILIE€ PacTHTEIbHBIX KOMIIOHEHTOB, @ CKOJIbKO — HAHECEHHBIX Ha
GbparMeHTBl yKa3aHHbIX pacTeHWil (WIM Ha @QparMeHThl JHOOOro HMHOro
pacTuTeNbHOrO cyOcTpata, He o00s3aTeNbHO 007aHalOIIEro ICHXOAKTHBHBIM
NeWCTBHEM) BEIECTB, OTHOCSLIMXCH K TaKk Ha3blBa€MBIM CHHTETUYECKHUM
KaHHaOMHOHUIAM.

B nexabpe 2008 r @pankdyprckoii GapmaneBTrdeckoi komnanuei « THC-
Pharm GmbH» (I'epmanus) ObutH oOmyONMKOBaHBEI pe3ylbTaThl aHAIW3a
KypUTeNbHBIX cMecel [1]. YcTaHOBIEHO, YTO B COCTaB NpPOaHAIM3UPOBAHHBIX

npo0 BXOAAT CHEeLHaNbHO Jo0aBiseMble K paCTHTEIEHOMY ChIpbiO BemiectBa: CP-
47,497 u JWH - 018.
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B wmapre 2009 r Yukarckas KpUMUHanucTudeckas naboparopus (mrat
MnnuHoiic) B KypUTeNbHBIX cMecsax obHapysxuna semectso HU-210.

HenasHo Opit  wWaeHTHQUIMPOBAHBI eme JBa HOBBIX BeIIecTBa
nobapiseMbIx B KypurenasHsle cMecH: JWH — 398 u JWH — 250.

Bemectea w3 cepun JWH-xxx cuHTe3mpyrorcs u m3ydarorcs B CIIIA
rpynno# npogeccopa John W. Huffman (otkyza u nomuna ab6pesuarypa — JWH)
B Hay4yHOM naboparopun yHHBepcutera B Kiemcone.

Bemectra u3 cepuu CP (ab6pesuarypa CP- cyclohexylphenol u nudposoit
WIK TOPSAOKOBBIA HOMep) ObUIM CHHTE3MpPOBaHBI M MCCIENOBAaHbl KOMIIAHHEH
«Pfizer», omHAM U3 MHIEPOB MUPOBOH apMUHIYCTPHH.

Bemecrsa HU 6buti cuHTE3UpOBaHH B Oonee panuuil nepuox (60-80e romb:
XX Bexka) B Hebrew University (Israel). [laHHple BemecTBa OTHOCAT K
SHJ0KaHHAOWHOUIaM-KaHHAO UMHMETHKaM.

Ilo cBoemy BO3JEHCTBHIO Ha OpraHW3M 4YejOBeKa NCHXOTPOIHBIE 3(h(heKTh
cuHTeTH4deckoro kanHabuHona JWH 018 ouens noxoxwu Ha TT'K kak mo obmemy
XapakTepy, Tak ¥ o BpeMeHH JeiicTBus. [JanHoe BemecTBo Bo3aeiicTByeT Ha CB1 u
CB2 penenTopsl MO3ra M IO CHJIE BO3JEHCTBHS NPEBOCXOAWT KaHHAOMHOMIBI
PacTUTENIBHOIO MPOMCXOXKICHHUs IIPUMEPHO B IAThH pa3 (mo cpaBHeHHIO ¢ TIK).
OddexTuBHas 103a pu KypeHHH cocTapiseT oT 0,5 1o 3 Mr, mpu nepopaibHOM
npueMe — ot 3 g0 10 mr. B xauectBe ommumii or TI'K cinemyer oTMeTHTH, YTO
ncuxonemmdeckue 3¢ dextel npu Kypernd JWH 018 nHacTynaroT He3aMe JIUTENBHO,
B TO BpeMs Kak y TI'K oHM NposBILIOTCS B IIOJIHOM Mepe TonbKo yepe3 10-15 MuHYT.

OOBEKTHI HCCIIEJOBAHUS

Kyputensueie cmecu, conepKamipe CHHTETHUECKHE KaHHAGHHOMIDI,
OriBalOT pacacoBaHbl B «(aOpH4HBIE» YNAaKOBKH, CHaOXEHHbBIE pa3IMYHBIMH
3THKETKAMM M MAapKMpOBOYHBIMM 00O3HaueHWsMH, a Talke B OeclBeTHEIE
IIOJTMMEPHBIE NaKeThl 0e3 Kakux-TM00 MapKHpOBOK M 3THUKETOK. Haile BCero 3to
pacTUTEIbHEIE BEIIECTBA Pa3/IMYHOM CTENEHH HU3MebueHHs, OOBIYHO C NPSHBIM
WM pe3KHMM 3amnaxoM. BeTpedaloTcss KypuTenbHBIE CMECH B BHIE CIIPECCOBAaHHOM
IUIATKHA BEIECTBa. TakKe OTMEUYEHBl CIy4Yau M3BIATHS IOPOIIKOOOpa3HBIX
BEILECTB.

Ilo xuMHYecKOMy CTpOeHHIO cHHTeTH4Yeckue aHanord TTK MoxHO pa3buTh

Ha ClleIyIoIue IpyTIIbL: Ha(TOUITMHOMBI, HaQ THIMETHIIHHIOJEI,
HaQTOMINUPPONLI, HAQTUIMETUIHHIACHBI, QeHWIaueTHIHHAONE  (GeH30mI-
WHJOJTBI), IIMKJIOTeKCHII(EHOIIBI 5| KJ1aCCHYEeCKHe KaHHaOHHOUIBI

(auben3zonupaHsml).
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T j ‘LJ‘* s
R Tabmuma Ne 1
HaumenoBanue R, R, R; R4 MonexkynsapHas
Macca
JWH-007 ITentun (CsHi;) CH; H H 355
JWH-018 [Tentun (CsHy;) H H H 341
JWH-073 Byrun (C4Ho) H H 327
JWH-081 IMentun (CsHyy) OCH3 H 371
JWH-098 IMentun (CsHy;) CH; OCH; H 385
JWH-116 IMentun (CsHy) C>H;s H H 369
JWH-122 Ilentun (C5H1 1) H CH3 H 355
JWH-149 ITenrun (CsH,;) CH; CH; H 369
JWH-193 ITHIMOPHOIHE CH; 1 398
JWH-198 DTHIMOPDOTHE OCH; H 414
JWH-200 DtrHaMOphOTHHE H H 384
|
CH,
P
CH,
|
)
* O
OtunmopdoarH

2. HadraniMeTHIMHAOIIBI




Tabmuma Ne 2

HauMeHoOBaHME R, R, R; MonexynsapHas
Macca
JWH-175 Ilentun (CsHy) H H 327
JWH-184 ITenrun (CsHip) H CH; 341
JWH-185 IMenrun (CsHy)) H OCH; 357
JWH-192 Stumvopdomun H CH; 384
JWH-194 IMenTun (CsHy,) CH; CH; 355
JWH-195 OtummopdoaHH H H 370
JWH-196 IMenTun (CsHyp) CH; H 341
JWH-197 IenTun (CsHjp) CH; OCH; 371
JWH-199 Atunmopdomun H OCH; 400

3. lluxnorexcungeHonsl

Tabmwmma Ne 3
HaumMeHnoBanue R, MonekynsapHas
Macca
CP 47,497 - C6 H 304
CP 47,497 CH; 318
CP 47,497 -C8 | C;Hs 332
CP 47,497 -C9 | CsH; 346
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4. HadramnmeTHIeHIEHBI

Hua CP 47,497 wu ero TroMOJIOroB CyIIECTBYeT IPOCTPaHCTBEHHASA

AHACTEPEOU3IOMEPHA IO PacClOJIOKEHHIO 3aMEeCTUTEJIEH OTHOCHTEIBHO ILJIOCKOCTH

[HUKIIOI'€KCaHOBOT'O KOJIbLIAa, HAIIPUMED:
OH

OH

CP 47,497 — C8 uuc-auacrepeomep (Z-usomep) (2-[(1R,3S)-3
T'UIPOKCHITMKIIONeKCH |-5-(2-Me THITHOHAH-2- 111 )-(heHOT )

CP 47,497 - C8 tpanc-guacrepeomep (E-u3zomep) (2-[(18,38)-3-
T'UIPOKCHIMKIOTeKCHII |- 5-(2-MeTUITHOHAH-2-111 )-(eHOT)

5. Knaccuueckue kaHHaOMHOUABI (AMOEH30UPaHBI)

JWH 176




JWH-176
324
C25H24

JWH 176 (E)-1-[1-(Hadranun- 1 -unmetun-unen )- 1 H-uanen-3-un|nesran
C25H24 M=324

HU-210

HU-210
386
C25H3803

HU-210 (6aR, 10aR)-9-(I'mapokcumernn)-6,6-numMeTui-3-(2-MeTHIOKTaH-2-
un)-6a,7,10,10a- TeTparuapobenso [c] xpomeH-1-01

Cunonum: 1,1-Jlumerunrentun-11-ruipoKCU-TeTparuApOKaHHAO UHOIL.

C25H3303 M=386

Hadrounmupponsl ¥ deHunaneTHIHHAONE (OeH30MIHHAONEI) B HACTOSIIEE
BpeMs He KoHTpoaupyrorces. [Ipumepom derunanerumunnona ssusercs «JWH-250».

CtpyktypHble (OpMyIbl HEKOTOPBIX CHHTETHYECKHX KaHHAOMHOMIOB
IIpPUBEJIEHEI B IPUJIOXKEHHH 1.

MeTtoabl Heciei0BaHHS

OOHapyXeHHE CHHTETHYECKMX KaHHaOMHOWIOB B PpaCTUTENBHBIX CMECSX
MOJXKeT OBITh OCYIIECTBIEHO Pa3IMYHBIMU (PU3UKO-XUMHYECKUMHA METOJIaMH, TAKUMH
KaK XpoMaTo-Macc-CIeKTPOMETpHS, ra30Bas, TOHKOCIIONHHAs U BBICOKO3((eKTHBHAS
xuzakoctHass xpomarorpaduu, HWK-cnekrpockomus. CrnenyeT OTMETHTb, METOX
XpOMAaTO-MacC-CIIeKTPOMETPHH I103BOJISIET YCTAHOBUTh B DPACTUTENBHBIX CMECSIX
Hanuyue BemectBa «CP 47,497-C8» B BHe CMecH IMC- U TpaHC-IUACTEPEOMEPOB
(Ha3bIBaeMBIX TaK)Xe COOTBETCTBEHHO Kak Z- M E-u3oMepsl, IO pacroiokeHHIO
3aMeCTHTeJIel OTHOCHUTENIBHO INIOCKOCTH IIUKIIOIeKCaHOBOr0 KOib1ia) [6].

ITockonbKy IOCTYMalOIMe Ha HMCCIeNOBaHHE B J3KCIEPTHBIE NOJApa3/eleHHs
pacTUTENbHbIE CMECH IIPpOBEpSAIOTCS Ha HalWyuMe HApKOTHYECKHX CpeJICTB
PacTUTENIBHOTO IPOMCXOXAEHUsA, TO PpEeKOMEeHIyeTcsi, B TIepByI0 odepeb,

BOCIIOJIb30BaThCs METOJAMKAMU HMCCIIeIOBAaHUS HAPKOTHYECKHX CPEACTB, IOTy4aeMbIX
13 KOHOIUTH M Maka [6].



1. UcesrienoBanne MeTo10M TOHKOCI0HHOH XpomaTorpaduu

[IpoGomoaroToBka:  HaBeCKy  pAcTUTENIBHOW  CMECH  3KCTParHpyloT
JECATHUKPATHBIM KOJTHYECTBOM 3THJIOBOTO HIIM METHJIOBOI'O CITHPTA, HAarpeBaloT
CMeCh 10 Hayajla KUIICHUs W BbIIEPKUBAIOT B TeyeHHe 30 MHHYT NpH KOMHATHOH
TeMIIepaType.

XpomatorpahupoBaHHe HCCIEAyeMBbIX 3KCTPaKTOB PACTHTENBHBEIX CMecel
ocymecTBisitor Ha 1mactuHax  “Sorbfil”  (IITCX-A®-A-Y® 254uM) B
IpejiaraeMbIX CHCTeMaxX pacTBOPHUTENIEH:

- cucreMa Ne 1: Tomyou;

- cuctema Ne 2: rekcaH-aneToH (B 00EMHOM COOTHOMIEHHH 3:1);

- cucteMa Ne 3: rexcaH-XJI0po¢opM-aleToH (B 065EMHOM cOOTHOImEHUH 4:1:1);

- cucrema Ne 4: Tomyon-aleToH-3TaHoN-25%-Hbll pacTBOp amMMuaka (B 0ObEMHOM
cooTHOIIeHHH 45:45:7:3);

- cuctema Ne 5: reKcaH-IUATHIIOBEIH 3¢up (B 00beMHOM COOTHOIIEHUH 4:1);

- cucreMa Ne 6: TOIyOJI-3TaHON-TPUITHIAMMH (AMATHIAMKH) (B 00BEMHOM COOTHO-
meHun 9:1:1).

B tabmume Ne 4 nmpuBeneHsl 3HaueHHs Ry H L[BET OKpacKu
XxpoMarorpaduyeckux 30H nocie obpaboTku peakTuBoM Mapku unu MaHnenuHa.
[IpumeHeHHE OBYX-TpPEX CHUCTEM pPacTBOPUTENEeH H OBYX INpOSBISIOIIUX PeareHTOB
JOCTAaTOYHO JUISl IPUHATHSA WACHTU(DUKAMOHHOTIO pelleHuUs.

Tabmuua Ne 4

KoadduumenTs xpomaTorpaduyeckoi
noasrxHOCTH (Ry) U1 cHCTEMBI
Nel | MNe2 Ne3 Ne 4 Ne 5 Ne 6

Oxpacka 30H nocie 06paboTku peakTHBOM

Mapx#u Manzgenusa

ApKo-xKeNTas— xento- | ®uHoneropas
JWH-018 0,15 0,52 0,87 0,85 0,20 0,70 | 3eneHas—KOpHYHEBO- —(HONETOBO-
3esieHas KOpH4HEeBasd

ApKO-KenmTas— xenTo- | duoneTopas
CP47,497-1 0 0,45 | 0,63 | 0,80 0 0,65 | senenan—kopwunero- | —(uoneToBo-

cs’ 3esieHas KOpHYHEBad
ApKo-)entas— xenro- | Ouoneropas

JWH-073 | 013 | 0,41 | 0,76 | 0,90 3eNleHas—KODHYHEBO- | —(HONETOBO-
3eNeHas KOpHYHeBas

JWH-250 0,08 | 0,37 0,82 0,89 SAPKO-p0o30Basdt ®uoneToBo-KpacHas

[IpuroroBneHHe peakTHBOB:

PeaktuB Mapku: K 1MJ1 KOHIEHTPAPOBAHHOM CEpHOM KHCIOTHI NpHOABIAIOT KAl (opMalnHa H
oxnaxaaroT. PeakTHR no/KeH OBITh CBEXKEIIPUTOTOBIECHHBIM.

Peaktup Mannenuna (0,5%-HbIi pacTBOp BaHaJara aMMOHHS B KOHLEHTPHPOBAaHHOH CepHOM
kucnore): k 0,01r BaHagarta aMMOHHMs NpHOABIAIOT 2MJI KOHIIEHTPUPOBAaHHOM CEpHOM KHCIIOTHL.
PeaxTB n0NIKEH OBITH CBEKENPHTIOTOBIECHHEBIM.

* — nis upeHTAUKaEKH CP47,497-C8 B uccnemyeMsix o6bekTax HeoGX0MMMO HaHOCHTb Ha IUIACTHHY HE MEHee

30 MKn SKCTpakTa, NpH MEHbIIEH KOHLEHTpAlWH BEMIECTBAa BO3MOXHO TIONYYEHHE JI0KHO - OTPHLATENbHBIX
PE3yNbTaTOB.
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Hannele koahduuueHToB Ry mnpuBeneHs B KayecTBe OpHEHTHUpYIOIIei
CIpaBOYHOK HMHGOPMALIMK, OCHOBHBIM (DaKTOPOM HIEHTH()HMKALUU  SBISETCS
coBmageHHe Ry M OKpacku XpomaTorpa@uueckoil 30HBI IIOC/IE€ IPOSBIEHHS C
aHAJIOTMYHBIMH XapakTepPUCTUKaMHU 00pa3loB CpaBHEHHS.

Kpome Toro, cnemyet uMeTh B BHLY, YTO B KCIIEPTHOH ITPaKTHKE BCTPEYArOTCH
00BEKTHI 110 CBOEMY BHEITHEMY BH/IY M 3alaxy HallOMHHAIOIIHME TallMII, YTO MOXKET
B OIpeJeleHHONM CTeNeHM BBECTH OKCIepTa B 3aliyxkaeHue, ocoOeHHO IIpu
NIOJTy4YeHHWH OTpHILATENbHBIX pe3ylbTaToB Ha KaHHabuHounwl. [Ipm mccnemoBanum
TakKMX OOBEKTOB C MCIIOJNIB30BaHHEM pPEKOMEHIOBaHHOM [uis OOHapy>KeHHs
HapKOTHYECKUX CpPEeJCTB, MONy4YaeMbIX M3 KOHOILUIM, METONUKH [4], unenecoobpasHo
nocine o00paboTku XpomarorpadHyecKodW IUIACTUHKM € LEeNbl0  BBISBICHUS
kaHHaObuHOMIOB peakTuBOM «IIpounsiM cuHuM b (BB)», cpa3y e momoaHUTENBEHO
obpaboraTts macTHHKY peaktuBaMu Mapku umm ®@pene npu moboMm pelynbrare Ha
KaHHaOMHOHMJBI, YTO IIO3BOJHMT YCTAHOBHTh WJIM HCKIIOYMTH BO3MOXHOE
NPHCYTCTBHE B HCCleAyeMBbIX 00beKTax BemecTB U3 cepur JWH.

Tak, peaktTnB @pene oOKpamMBaeT XpomarorpadguuecKyro 30HY BelllecTBa
JWH-018 mnpu xoMHaTHOM TemmepaType B SpKO-XKENThI LIBET, KOTOPHI He
H3MEeHsIeTCcs B TeYeHHe HEeCKOIBbKHMX MHHYT. Xpomarorpadudeckas 30Ha BeIeCTBa

CP47,497-C8 okpammuBaeTcs o[ IeHCTBUEM peaKkTUBa B CHHe-(HOJIETOBEBIN 1[BET.
Peaxtus ®@pene: 50 Mr MommGaeHOBOM KUCIOTEI HIM MONIHOAaTa HATPHS PacCTBOPSIOT IIPH
HarpeBaHud B 10 MJI KOHIIEHTPHPOBAaHHOH CEPHO KHCIIOTEL

2. UccaienoBanue MeTOAOM XpoMaTOMaCC-CIEKTPOMETPHH

MCTO,I[ XpoMaToMacC-CIIEKTPOMETPHH  NIPUMEHAKOT  IJIA YCTaHOBJICHHUA
Ka49eCTBCHHOI'O COCTaBa UCCIICAYEMOI'O o0BeKTa.

Hagecky pacTuTenbHON CMECH 3KCTParupyroT AECATUKPAaTHBIM KOJIHYECTBOM
STUJIOBOTO WM METWIOBOTO CIHMPTa, HarpeBaloT [0 Hayajla KHIIeHHS H
BBIIEPKHUBAIOT B TeueHue 30 MUHYT Ip¥ KOMHATHOM TEMIIEpaType.

[Tomy4yeHHEBIN SKCTPaKT UCCIEAYIOT B YKa3aHHBIX HUKE YCIOBHAX:

— MOHM3AIIMs 3JIEKTPOHHBIM yaapoM (3Heprus 70 3B);

— KOJIOHKa KBaplieBasi KamwuiipHas anuHoi 30 M u auametpom 0,2-0,32 MM, ¢
METHJICHIIMKOHOBOH (a3oi, coaeprkaieit 5 % dbenunbueix rpynn (tuna HP-5MS);

— TeMrepatypa ucnaputens — 280°C;

— TeMIiepaTtypa uHTepdetica nerekropa — 280°C;

— HayaJibHas TeMmrneparypa koJoHk# — 100°C;

— KOHeYHas Temneparypa koinoHku — 300°C;

— CKOPOCTh oaBEMA TeMIeparypa KonoHku — 15°C/mun;

— BpeMsI BbIIEP)KKH ITpH KOHe4YHOH Temnepatype 10-15 Mus;

— ra3-HOCHTEb — I'elIiH;
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— CKOpOCTB NOTOKa raza-Hocutens — 1,0 Mii/MuH;
— peXuM BBOJ PoOEI — ¢ neneHueM noroka (Split 40:1).
WnenTuduKanys BbISBIEHHBIX KOMIIOHEHTOB IPOBOAUTCS IO IapameTpaM

yIepXWUBaHUS M MacC-CIeKTpaM ITyTeM HX COIIOCTAaBIEHMsS C HCIOIb30BAHUEM
nporpaMMHoro obecrnedesus npubopa ITMO0 IATEpaTypHbIX JaHHBIX.

Huoke nprBeieHB XpoMaTOrpaMMEI B Macc-CIIeKTpHl, NOTy4eHHbIe Ha mpubdope
"Agilent 6890M/5975M" npu Hccne0BaHHH KYPUTEIbHBIX CMECEH.

2800000 TIC:JWH _OIS.D}dafa_Wg
2600000
2400000
2200000 JWH-018
2000000
1800000
1600000
1400000
1200000
1000000 !

800000
600000

200000

400000 \

T T T T T T T T T T T T T
4.00 6.00 e8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24 .00 26.00

Puc. 1. XpomaTtorpamma kypurensHoit cmecu « KILLER MIX», conepixameii B
cBoéM coctaBe JWH 018

Scan 2706 (17.618 min): JW H_018.D\data.ms (-2799) (-)
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Puc. 2. Macc-ciektp muka JWH 018 Ha cnekTporpamMme HCCIELYEMOIO
BEleCTBa
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TIC:JWH_SMES . Ddatla.ms
2800000 -

2600000
Tokopherol
2400000

2200000
2000000
1800000
1600000
1400000
CcP-47.497-C8
1200000
1000000
VVH-0O18
800000
600000

400000

200000

g p . &
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4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00

Puc. 3. XpomarorpamMma KypUTeIbHOH cMecH «Spice», colepialleii B CBOEM
coctaBe CP 47,497-C8, Tokodepon (Butamus E) u JWH-018

can 1963 (13.628 min):JW H_5SMES D\datwa .ms

150000
140000
130000
120000
110000
100000
S0000
eooccoo
70000
60000
50000
40000

30000

3 ,,nL Jﬂl all l \ m Ld l:W I\L“ ilk 1.||\l »n 3 ‘L.. i | Lt A boioes | L

40 60 |QO 120 \40 'IGD 160 ZOG 220 2-10 260 ESG 300 320 3-ID 366 SBG AOO

Puc. 4 Macc-cnektp Z-usomepa CP 47,497-C8 (uuc-guacrepeomep)

7000 Scan1949 (12.553 min): JW H‘_-SMES D\data.ms (-1931) (-)
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Puc. 5. Macc-cnektp E-uzomepa CP 47,497-C8 (Tpanc-auacrepeoMep)
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TIC:JWH_073 D\data.ms
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Puc. 6. Xpomarorpamma xyputenbHoi cMecH «Jah Rush POWERY, comepikameii
B cBoéM cocrtaBe JWH-073
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an 2542 (16.737 min): JW H_073 D\data.ms
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Puc. 7. Macc-cnektp nuka JWH-073 Ha cnekTporpaMMe ucciieyeMoro BellecTBa
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Puc. 8. XpomaTtorpamma 3KcTpakTa BemecTsa, cogepxaiero JWH-081
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Puc. 9. Macc-cnextp JWH-081

TIC: JWH_250D\data.ms
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Puc. 10. XpomaTtorpamMma KypHuTenbHO# cMecH «Diamondy, comepaxaliei B CBOEM
coctase JWH-250

Scan2280 (15.330min):JWH _250.D\data.ms
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Puc. 11. Macc-cnextp JWH-250
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THOPOKCHIBHBIX ~ TpYIIN,  IIOCIEe  allMIHPOBAaHHS  AETAaHTHAPUAOM  HIIH
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TpU(TOPALETAHTHAPHIOM MOTYT OBITH IIONY4eHB! COOTBETCTBYIOIIHE AHALMIbHBIE
npousBopuele «CP 47,497-C8». Jlna nepuBatuzauuy (TOMY4YEeHHS HPOMU3BOIHOIO)
0,2 MJI IPUTOTOBJIEHHOI'O pPaHee MCCIIELYEMOr0 CIIMPTOBOIO 3KCTPaKTa paCTHTEILHOM
CMeCH TMpe[iBapUTeIbHO YIapuBalOT BO (QuakoHe pgocyxa, npunuBaioT 0,2 mi
xmopobopma u 0,1 M1 yKCycCHOro aHruapujaa (aueraHruapuma), Jmbo
TPUPTOPYKCYCHOTO aHTHApHAa (TpH(TOpaleTaHTHAPHAA) U HarpeBaloT A0 TOJHOTO
yrmapuBaHus xuakocTH. Cyxo# ocratok nepepactopsitor B 0,2 Mn xsnopodopMa H
HCCIIEIYIOT METOIaMH XPOMAaTO-MacC-CIIeKTPOMETPHH.

9500
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B8OOGS
7500
6500
6000
5500
S000
4500
000
3500
1500 |
1000 ‘ ‘
500 1 1
ak A \|_ A !“Ih ol \\U‘l‘ll JJ. nL\rJ.. e v | I : ‘\r \L ;
2 40 &0 80 100 120 140 160 180 200 220 240 260 280 300 220 340 380 380 400
Pae. 12. Macc-criekTp JAaLIeTUIIBHOTO MIPOU3BOAHOIO Z-uzomepa
«CP 47,497-C8»
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Puc. 13. Macc-ciekTp [WaAlETHIBHOTO NPOH3BOAHOrO E-m30Mepa
«CP 47,497-C8»
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Puc. 14. Macc-cnektp  OUC-TpHPTOPALETHIBHOTO  MPOMU3BOIHOIO
Z-uzomepa «CP 47,497-C8»

#4569 # TFA-CP4T,497-C8 (E) 55 AITFA-5-(1. 1 -dirmethyloctyl)-2-{115,35)- 3-hydroxycyciohexyliphenol
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Puc. 15. Macc-cnekrp Ouc-TpudTopalieTUIEHOTO TIPOU3BOJTHOTO
E-nzomepa «CP 47,497-C8»

3. HccaegoBanne MeTOI0M ra3oBoi xpomarorpadpuu

MeTton ra3zoBoi xpomaTorpaduu NpUMeHseTCs IS HASHTH(HUKAIMK, a TaKKe
KOJIMYECTBEHHOT'O OIpe/ieIeH:sl KaHHaOMHOMIOB.

I'azoxpomaTorpaduydeckuil aHanus MPOBOAAT B CIEAYIOIIUX YCIOBUAX:

— KOJIOHKa KBapleBasi KamwuispHas pnmuHoM 30 M, mmametpom 0,32 MM, ¢
METHWJICHJIMKOHOBO# cTandoHapHo# ¢azoit (tuma HP-1), mubo ¢ MeTHICHIMKOHOBOM
tbazoit, conepxareit 5 % dernuwnbHbIX rpynn (tuna HP-5);

— TeMrnieparypa ucnapurens — 280°C;

— TeMrepaTypa unTepdeiica aerexropa — 290°C;

— HavajgbHas TemMieparypa KojJoHku — 200°C;

— KOHEeYHas Temneparypa KoJIoHKH — 290°C;

— CKOPOCTh IoaAbEMa TemMneparypa KonoHku — 10°C/mun;
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— BpeMs BBIACPKKHU IIPH KOHEYHOU TeMIiepaTtype — 15 MuH;
— ra3-HOCHUTeIb — a30T (WM BOJIOPOJ);

— NETEKTOP IUIaMEHHO-UOHHU3allHOHHBIN;

— CKOpOCTh MOTOKa raza-Hocutens — 1,0 Mi/mus;

— peKUM BBOJ MpoOkl — ¢ AeneHueM noroka (Split 40:1).

B kadectBe mpumepa Ha puc. 16-19 npuBeeHBl XpoMaTOrpaMMbl CITHPTOBBIX
9KCTPaKTOB «cmaicoBy, comepxanmx «JWH-018» u m3omepnr «CP 47,497-C8»,
XpOMAaTOrpaMMEI 3THX K€ 3KCTPAaKTOB IIOCIe NPOBEINCHHS HMX alEeTHIMPOBAHHSA H
TpUDTOPALIETHIUPOBAHUSA, a TaKXke JIMHeWHble WHAeKCH yaepxkuBaHusa (RI),

nony4deHHele Ha  Xpomarorpade “Agilent 6890” Ha komorke HP-1
(30 M x 0,32 MM x 0,25 MKM; ra3-HOCHTEIb — a30T).

Response

Signat: 5-5.0VFID1ACH
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8.00 10loo 1z 00 1a oo
Time

Puc. 16. XpomarorpamMma CIIUPTOBOTO

3KCTpaKTa «craica»:
14.6 mun — Butamus E; 15.1 mun — «JWH-018» (RI=3137).
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FReses Facaries e
Signal: 5-11.DVFID1ACH
asococoo
asocooo
View Moae: integration
440000

“4zo000
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a3ac000
3zo0000
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280000

280000
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zzoo000
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180000 ‘l
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120000

=.00 a.00 s.00 s.00 1o .00 1=.00 1= 00

Tirrve

Puc. 17. XpomaTorpamma CIIMPTOBOTO 9KCTpaKTa «craiica»:

9.7 Mun - E-wu3omep «CP 47,497-C8» (RI=2662);
9.9 mun — Z-uzomep «CP 47,497-C8» (RI=2675).

Response__

Signalk 5-120V\FID1ACH
420000 1

400000 |
a3soo000
380000
340000 -!
azoooo:
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280000

2440000

=2zZ0000
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Puc. 18. Xpomarorpamma »3KCTpakTa «cmaica» Iocle aleTHIHPOBAHHS:
10.2 mun — nuaneTwibHOe mpous3BogHoe Z-m3omepa «CP 47,497-C8» (RI=2714);

10.3 mun - JIHalleTUILHOE IIPOU3BOIHOE E-uzomepa
«CP 47,497-C8» (RI=2725).
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Responsea

= & Signal: 5-10.D\FID1ACH
6800000 I P 5
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Puc.19. Xpomarorpamma sKCTpakTa «crmaiica» mocie TpuTopaneTHINpOBaHUS !
6.9 mun — Ouc-TpudTOpaleTUIBHOE Ipou3BogHOoe Z-uzomepa «CP 47,497-C8»

(RI=2262); 7.3 mun — Ouc-tpudTOopaneTuisHoe mnpousBogHoe FE-u3omepa «CP
47,497-C8» (RI=2316).

KonuuecTBeHHOE oOIpefeneHHe CHUHTETHYECKMX KaHHAOMHOHMIOB B Ciydae
HeoOxoauMocTH (M NpU HAJIMYMM TaKOH BO3MOXKHOCTH) IPOBOJSAT C NPHMEHEHHEM
METO/la BHYTPEHHEro cTaHiapTa. B KadecTBe BHYTpEHHEro CTaHAAapTa MCIOJIb3YIOT
metuicteapar. K mpobe BemectBa Mmaccoid 10-20 Mmr moGaBmstor 1 Mi pacTBopa
MeTUJIcTeapara B MeTaHoJle ¢ KOHLeHTparued 1 mr/mi. IToxydeHHBIH SKCTpakT mocie
BCTPSXMBAHUs M OTCTaMBAaHMA IMOJTYYEHHOW CMECH, MCCIEAYIOT B YKa3aHHBIX BBIIIE
YCIIOBHSIX.

HccnenoBanue mMpoBOAAT HE MEHee 4eM B TPEX MOBTOPHOCTAX UIA KaXKIOH
npobel. Ilo pesynbraTam napajulelbHBIX AHAIM30B ONPENEIAIOT CpelHEe 3HAYEHHE
MacCOBOHM JIOJIH CHHTETHYECKOr0 KaHHAOMHOHMJA W PacCYMTHIBAIOT JTOBEPUTENILHBIM
MHTEpBAaJ.

PacgeT KONM4YeCTBEHHOrO COJep:KaHHs CHHTETHYECKOro KaHHaOWHOHIA
IpPOBOAAT 11O opMyIIe:

Sy Mer

X = - K -100

-m
cr n %, raoe:

S, — IIoIIaab ITHKa ONPEeIeIsIeMOro BelllecTBa;
S¢r — IUIOMIAE THKa BHYTPEHHEro CTaHaapTa;
M, — Macca BHyTPEHHEro CTaHAapTa, MT;

m, — Macca HCXOIHO# nmpoOEl, MT;

K — cooTBEeTCTBYIOIMH OTHOCHTENBHEINH MacCOBbIN KO3 GHIHEHT
(anst JWH-018 pagsen 0,90).
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4. JKuakocTHasi xpomaTorpadus

Meton XHAKOCTHOM Xpomarorpaduu IpHMeHseTcs IS HICHTH(QHKALHU |,
NpY HeOOXOMMOCTH, KOJIMYECTBEHHOTO OIIpe/ieleH!sl KaHHaOUHOUIOB.

[IpyroToBneHHBIE METAHOJIBHBIE HKCTPaKThl PacTHTENbHBIX CMeced mepen
Xpomatorpau4eckuM aHaJIA30M IpeJBapUTeNbHO UEHTPUPYTHPYIOT H GUIBTPYIOT
yepe3 MeMOpaHHBIH QHIBTP C pasmepoM nop He Gonee 0,5 MKM.

Pa3zneneHre KOMIIOHEHTOB XpomarorpagupyeMsIx o00paslloB NpPOBOIAT Ha
KOJIOHKE, yNaKOBaHHON COpOEHTOM Ha OCHOBE CHIIMKareis, MOAM(ULMPOBAHHOIO
XMMHYECKH NpUBUTOH ¢a3zoli C18, mpu cieqylomux ycloBHAX aHAIHM3a: MOABHKHAS
(a3za — anleTOHUTPUI—BOAA (B 00BEMHOM COOTHOLIEHHH 85:15); pexXuM 3IIOHpOBaHHUSL
— W30KpaTHYeCKHH; CKOPOCTh IOTOKa »3moeHTa — 0,5 MiI/MHH; nDapaielbHOe
nerekTupoBaHue Y O-CIIeKTpPOB AMONHO-MATPHYHBIM JNETEKTOPOM Ha IATH IIMHAX
BonH: 210, 220, 247, 280, 315aM npu Ttemneparype 30°C; oOveM mpoOswI
aHaIM3upyeMoro obpasnua — 5 MKII

B kauvectBe mpumepa Ha puc. 20 npuBeleHa XpoMaTorpaMma SKCTpakTa
«cmaiica» IIpM [ETEKTHPOBAaHMH Ha pa3HBIX MJIMHAaX BOJH, IIONyYeHHas Ha
xpomarorpapudeckoii cucreme mia BOXX “Agilent 1100 Series” Ha KooHKe
“ZORBAX Eclipse XDC-C18” (150 MM x 4,6 MM X 5 MKM).
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Puc. 20. XpomarorpamMmMa npH OETEKTHPOBaHHM Ha pa3HBIX [UIMHAX BOIH
METaHOJIBHOI'O 3KCTpaKTa «cmnaicay, coaepxaiero: 8.3 mun — «JWH-018»; 9.2 mun
— Z-n3omep «CP 47,497-C8»; 13.0 mun — E-uzomep «CP 47,497-C8»

Ha puc. 21-23 npuBenensl Y®-cnektpel «JWH-018» u wusomepo «CP
47,497-C8», nomydyeHHble Ha Xpomarorpabuueckoii cucreme mns BDXKX “Agilent
1100 Series”. UneHTHOMKAIIMS KOMIIOHEHTOB XpOMaTOIpaMM ITPOX3BOIAIIACH METOAOM
ra3oBoil Xxpomarorpa@uu ¢ Macc-CIEKTPOMETPHYECKHM AeTeKTupoBaHueM. [Ipu 3Ttom
aHaM3y noziBepranyd mpoObl 3mo0aroB, coOuMpaeMblx Ha BhIxoge U3 Y@ merekropa
Xpomatorpada, nocje perucTpalyy Kaxa0ro XxpoMaTorpaduaeckoro rmaka.
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S. HccnenoBanue Mmeroaom Y @-cnekTpodoTromMeTpuH

KonuuecTBeHHOe ompesieNieHle CHHTETHUSCKUX KaHHaOMHOKIOB MeTonoM Y @-
cniekTpodoTo-MeTpuu npopozsaT Ha crnexkrpodoromerpe VARIAN, CARY 100 Conc
WIM Ha JpYruX aHaJIOTMYHBIX mpubopax, MO MeETOAuKe C HCIOJIb30BaHHEM
KaiuOpoBOYHOM 3aBUCHUMOCTH. [l mocTpoeHHs KaJlMOpOBOYHOW 3aBUCHMOCTH
FOTOBST CTAaHAApPTHBIA pacTBOp BeIIeCTBAa B BHJE TMAPOXJIOpHAa B MeTraHoje. U3
NIOJY4eHHOI0 TaKuM 00pa3oM CTaHJapTHOTO pacTBOpa TOTOBAT ITyTeM pa3baBlieHHs
He MeHee 4 pacTBOpOB ¢ KoHIeHTpauusamu B mHTepBasie oT 0,001 mo 0,005 mr/mm.
doTOMETpHPOBaHHE pACTBOPOB IMPOBOAAT B KBAapLEBBIX KIOBETAX C JIHHOM
ontuyeckoro mytd 10 MM OTHOCHTENBHO MeTaHoNa, B jauanazoHe 200-400 Hm
(manpumep, MakcumyM noryomenus s JWH-018 coorBercrByer 217 Hm). Ilpu
IIOCTPOECHUH KaTMOpPOBOYHOM 3aBHCHMOCTH II0 OCH a0CIMCC OTKIAJbIBAIOT 3HAYEHHE
koHueHTpanuu (C, Mr/min), a mo oCH OpJWHAT — ONTHYECKYIO IUIOTHOCTH (A, €I, OmT.
IUIOTHOCTH).

C nenbio ompefeneHHs colep)KaHHWsS CHHTETUYECKOro KaHHaOWHOWIa (B BHUIE
IHApPOXJIOpUa) B HccnexyeMoM obpasie HaBecKy 50 Mr (m) skctparupytot 25 mi (V)
MeTaHolla B TEYEHHWH OIHOH — [ByX MHHYT, 3aTeM OT(HIBTPOBLIBAIOT
(meHTpUGYTHUPYIOT) OT Ocajka PpacTUTENbHOW Macchl. Y@ CHEeKTp MOIy4YeHHOTro
pacTBOpa PEruCTPUPYIOT B TeX K€ YCIOBHAX, YTO MU Y@ CHeKTpsl CTaHIapTHHIX
oOpa3uoB. 3aTeMm, OIpeneNWB 3Ha4eHHWE ONTHYECKOH IUIOTHOCTH i o00pasia,
Haxo#saT KoHueHTpauuo (C) cHHTeTH4ecKOoro KaHHabMHOKAA B BUJE THAPOXJIOpUIA B
pacTBope 10 KanHMOpOBOYHON 3aBUCHMOCTH M PAacCCUMTHIBAIOT COIEpIKAHHWE BEIECTBA
no dopmyne:

0 s o

m , TIe
Q — copepxanue onpeensemMoro BelecTsa, Mace. %o;
C — KoHILIEHTpallKs BelllecTBa B pacTBOpE, HaliIeHHas 110 KalTuOpOBOYHOM
3aBHCHMOCTH, MI/MJI;
V — 06BeM MeTaHOIIa, B KOTOPOM Obllla pacTBOpeHa HaBecka oOpasiia, MIT;
m — HaBeckKa HcciegyeMoro obpasna, Mr.
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Puc. 24. Y(I)-cnemp JWH-018 B meTanone
6. Uccnenosanue merogom UK-cnekrpockonuu

Merton uHppakpacHOW CIIEKTPOCKONMH s BhisBiIeHHs BemecTB «JWH-018»
u «CP 47497-C8» B pacTUTENBHBIX CMECSX MOXET OBITh HMCIOIB30BaH IIOCIE
NpeBapUTENIbHOTO BBIJENIEHHS] YKa3aHHBIX BeIIeCTB, HaIpuMmep, CIOCOOOM
TOHKOCJIOHHOMW npenapaTHBHON xpomartorpaduu. M3pneuenue obpasia BemiecTsa ¢
MOBEPXHOCTH CHJIMKarens, cockobieHHoro c moBepxHocTH TCX-mmacTusbl (0e3
MHAMKATOpa) B COOTBETCTBYIOIUEH XpoMmaTrorpauyeckoil 30He, INPOHU3BOIAT
HeOONbIINM KOJIMYeCTBOM MeTaHoNa. MeTaHONbHbIH 3KCTPaKT THIATENbHO OTAENAIOT
oT copbeHTa LEeHTpH(YrHpOBaHHEM INPHUTOTOBIEHHOM B3BeCH, MO0 (UIbTpalmed
4yepe3 MeMOpaHHBIH (QUIBTP, BEICYLIMBAIOT JOCyXa B TOKE BO3[yXa H IEPETHPAIOT
IOJYyYEHHBIM CyXOii OCTaToK sKcTpakTa ¢ OpomuioMm Kanus. VI3 NpUIrOTOBICHHOM
CMECH IpecCyloT TableTKy, KOTOpYI0 MCIIONb3yloT ans nomydeHus VIK-cnekTpa Ha
HUK-®ypre-crieKTpoMeTpe.

CrnexTpsl perucTpyupoBald B pexuMe “mpomyckaHue” B HH(pakpacHOH
o6nacTi BOMHOBBIX umcen oT 4000 mo 400 cM ™' TpH CIEIYIOmMX YCIOBHSAX:
nerekrop DTGS-KBr; paspernense - 4 cM '; CKopocTb BpameHus 3epkana — 0,6329;
KOJIMYECTBO CKaHupoBaHUit - 32. OOpaboTKy MONy4eHHBIX CIIEKTPOB IPOU3BOIUIM
Ha nporpamMmmMHoM obecnieuenun «OMNIC» Bepcuwm 6.1a.
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7. ®opMHpOBaHHE BLIBOAOB
Taxum obOpaszoM, Ipu aHajgM3e PacTUTEIbHBIX CMeceil («cmaiicoB») ciemyeT
HCIIOIB30BaTh CIEAYIOLIYIO CXeMy HCCIe0BaHus:
1) BHemHHMH OCMOTp NpeICTaBIeHHBIX BeIIeCTB, B3BelIMBaHHE H OTOOP
NpeACTaBUTENbHBIX NPo0;
2) Ha cTaguM IpeBapUTeIbHOI0 MCCIEeI0BaHMsA, I TOro YT00bl UCKIFOYUTE B
HCCIIElyeMBIX BEIeCTBaX PpacCTHTENFHOTO IIPOMCXOKIECHUs HallH4ue IIPHPOAHBIX
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KaHHAOMHOMJIOB ¥ OIHATOB, NPOBOJUTCS HCCIEIOBaHME METOJaMH KalelbHbIX
peakiyii, ONTHYECKOW MHKDPOCKOIMM M TOHKOCJIOHHON Xpomartorpaduu 1o
MEeTOJMKAM HCCIeOBaHHA HApKOTHYECKHX CpE/ICTB, MOJy4aeMbIX W3 KOHOIUIM H
Maka. Ha aTo#l Xe cTaguu B pacCTUTENIbHBIX CMECAX BBIABISAETCS HAIMYHE WIH
OTCYTCTBHe (hparMeHTOB JHCTOB mandes npejackasareneit (Salvia divinorum), ceMsH
raBaickoii po3sl (Argyreia nervosa), TACTHEB U IIBETKOB roixyboro jgoroca (Nymphea
caerulea), a TaKke KOHTPOIUpPYyeMbIX XUMHYeckux BemecTB («JWH-XXX», «CP
47,497-CX», «<HU-XXX»);

3) mocnemyromas OKOH4YaTelbHasd HAEHTH()HKALKSA ITHX COSJWHEHHMH NOJDKHA
MIPOBOJMTHCS METOAMH Ta30BOM, JKUAKOCTHOH XpoMaTorpa®uu MM XpoMaTo-Macc-
CIEKTPOMETPHH, TIIOCKOJIbKY BpeMeHa yJAepKUBaHMUsA (MHIEKCHl YIepiKHUBaHHA)
YKa3aHHBIX COEIWHEHHWH OTIMYAlOTCs JpYr OT Apyra B Ooiblued CTENEeHH, 4eM
ko3 dunreHTsl  Xpomatorpaguyeckod — NOABIKHOCTH B TOHKOCIOHHOH
xpomatorpaduu. Ilpu cpaBHEHMM Macc-CIIEKTPOB, HamnpuMmep, HE0OX0AUMO
oOpalaTh BHUMaHHe Ha 3HAYEHHs XapaKTepPUCTUYHBIX HOHOB H, B IIEPBYIO O4epe/p,
MonekynsipHoro uoHa. Tak nnsi CH,-roMOJI0roB CABUT BEIMYHH XapaKT€PHUCTUIHBIX
HOHOB, KaK MpaBuiio, kpateH 14 m/z ,a nns OCH,-romonoros — 30 m/z;

4) oOlLlEHKa COBOKYITHOCTH pe3yJbTaTOB NPOBEJECHHBIX WHCCIENOBAHUN U
b opMynTHpOBaHHE BEIBOJOB.

ITo COBOKYMHOCTH pe3yJbTaTOB IIPOBEJECHHBIX MCCIEAOBaHUH 3KCIIEPTHHIH
BBIBOJ LieliecooOpa3Ho GopMyIHpOoBaTh CleLyIomuM 0bpa3oM:

«[IpencraBieHHOe Ha HCCIEOBAaHME BEIIECTBO MAacCOM «KOJIMYECTBO B
rpaMmax» COIEpPXHT B CBOEM COCTaBeé «HAaMMEHOBaHHE CHHTETHYECKOI'O
KagHabuHOM A, BKIoYeHHOro B Criucok I [lepeuns».
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[Ipunoxenue 1
Mertoauxa mopdgosioro-anaromudeckoro neejaenosanus Nymphaea

caerulea

I'ony6o¥i notoc (Hunbckas KyBmIMHKA) - Nymphaea caerulea Sav. (cuH.
Nymphaea nouchali Burm. f var. caerulea (Sav.) Verdc.), koTopasi OTHOCHTCS K
pony Nymphaea L, cemeiictBy Nymphaeaceae Salisb.

PacnipocTpanenue: NaHHBIA BHJ| €CTECTBEHHO Ipou3pacTaer B BocTouHoi
Adpuxke, onucan u3 Erunra, Bctpedaercs B Taunange u Muaun.

Mopdonoruueckas XapakTepUCTHKAa: MHOTOJIETHEe TpPaBSHUCTOE pacTeHHe,
THAPOGHUT, C XOPOIIO Pa3BUTHIM KOPHEBHILEM, JIACThS OTXOAAT HEMOCPEACTBEHHO OT
KOpHeBHINA. JIMCTBS MpocThle, lielbHBIE, YepelIKOBbe, MOABOAHBIE — TOHKHE H
HEe)XHBlE, HaJBOJHBIE — IUIaBalOIIMEe KOXKHCThle, TEMHO-3eJeHble 25-40 cM B
JWaMeTpe, BepXyllKa JUCTOBOM NIAaCTUHKH OKpyrias, Kpali BOJTHHCTBIH,
LENbHBIM, OCHOBaHME JIMCTOBOM IUIACTHHKH BbleMYaToe, cepaueBHaHOoe. l[BeTkm
ONWHOYHEIE Ha JUIMHHBIX IIBETOHOXKaX, KpynHble, no 15 cM B auamerpe,
akTHHOMOpGHEIe, o0oenonsle, ¢ IBOMHBEIM OKOJOLIBETHHKOM, Yalledka u3 4

YalelUCTUKOB, DM OCHOBAaHUH HECKONBKO cpociuuxcs. BeHuwmk w3 Gombmioro
Konu4yecTBa CBOOOJHBIX JienecTkoB. OKkpacka 0T cHHe-(UONeTOBOH Ha BepXyIIKe
JeTecTKa JI0 JKEINTOHW Yy OCHOBaHHS JenecTka. AHIpPOIed COCTOMT M3 MHOXKECTBa
TBIYMHOK. ['HHene# nenoxapnusii. Ilnon — MHOrocemenHas xopo6ouka.

Pucynok 1. BHemnwuit Buj nBeTKa royboro noroca — Nymphaea caerulea Sav.

Jns noxazaTtenbCcTBa INPHUCYTCTBHS B COCTaBe KypUTEIbHEIX cMecei
¢bparMeHTOB LBeTKa roixyboro noroca HeoOXOOUMO NpPOBECTH MOPQOIOro-
aHAaTOMHYECKOE HCCIENOBaHHUE PACTHTEIBHEIX KOMIOHEHTOB KYPHUTEIbHBIX
CMecCeH.
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Martepuansi: Mukpockon BHUOME]/-2 ¢ o6sektuBamu x4/0,1;
x 10/0,25; x 40/0,65. ®oroannapar uudpposoit Samsung NV4., npeamMerHbie
CTE€KJa, NOKPOBHbIE CTeKJa, Je3BUs, NUHILETHl, THCTOXUMHUYECKHE PEaKTHBHI:
pactBop ¢uopormonuna 0,1% cnuproBslit u kucnora cepHas 50%, cucrema:
TJIMLEPUH: BOJA: CIUPT 3TUioBkIH (1:1:1).

Meronuka aHanu3a:

[TomecTuThs M3MeNbYeHHBIE (PparMeHTHl KypuUTelbHOro cbopa B cHCTEMY
TJIMIEPUH: BOJa: CIIUPT 3THIIOBLIHN B cooTHOIeHuH 1:1:1 nns pasmauuBaHus.

IIpoBecTn wusydenue ¢parmMeHToB cbopa HpH NOMOIIM CTaHAAPTHBIX
MOP(OJIOrHYeCKUX, MUKPOCKOIIMYECKUX U THCTOXHMHYECKHX MeToauK [1,2].

Otpenutes OT oOme#l dYacTH QparMeHTH JIENIECTKOB Oeloro HiH

rony6oro nsera. [IpuroToBUTH BpeMEHHBIH MHKPOIpENapar MONEPedHOro cpesa
JIeTIECTKa.

Pucynok 2. BHewnuii BU ¢pparmenTa jenectka usetka Nymphaea caerulea
(ob03HauUEH CTpENKOH)

OO6HapyXHTh Ha TONEPEYHOM Cpe3e JIeNIeCTKa XOPOIIO pa3IHYMUMble KIETKH
3MUIAEPMBI, Me30(HIUI, MEJIKHE IPOBOASAIINE Ty4KH.
OOpaTuTh BHMMaHHWE Ha TO, 4YTO BEpXHAA OJIUAEpPMa COCTOMT M3 KpYIHBIX
OpsSIMOYTONBHBIX KJIETOK, IUIOTHO MpHJIEralomux JApyr K JApyry, CHapyXu
HNOKPHITEIX TOJCTBIM CJIOEM KYyTHKYJNbl, a HHJKHAS OSIHAepMa COCTOHT H3
BBEITSHYTBIX KJI€TOK, BUIOM3MEHEHHBIX B COCOYKOBHAHBIE BOJOCKH — I'MIPOIOTHI,
OCHOBHas (PYHKIHs KOTOPHIX COCTOUT B NOTJIOIMICHUH HOHOB U3 BOJIBI.

OOpaTuTs BHMMaHHME Ha TO, YTO Me30(QHII NpEeINCTaBlIeH a’peHXHMOH,
MeXy KJIeTKaMH KOTOPOH pacIioylokeHb! KpYITHbIe MeXKIETHUKH.




31

i

I_( 3 [Tonepeu

=5 WE

Pucyno HBI}M cpe3 nenectka uBetka Nymphaea caerulea

A — obmuii BujI, b — COCOYKOBHIHEIE BHIPOCTHI HIKHEH 3MUIepMbl, B — kinerku
a’peHXUMBbI B Me30¢uLIe JIenecTKa

[IpHroTOBHTL BpEMEHHBIN MUKpPOIPENapaT SIHAEPMEI JIENECTKA.
OOpatute BHHMaHMe Ha (OpMYy KIETOK OSIHMIEpPMBHl JielecTka, KOoTopas
IpeJCcTaBlIeHa MEIKAMH KIeTKaMU NPAMOYTONbHOM 1M MHOTOTPaHHOM GOpPMEI C
NpSAMBEIMA aHTAKIMHAIBHBIMH CTE€HKaMH, CHApyXH IOKPHITBIMH TYCThIM CIIOEM
KYTHKYJIBL.




Pucynoxk 4. Onunepma BepxHss nenectka Nymphaea caerulea

Ha ocHOBaHWM mNpOBENEHHBIX HCCIENOBaHWH CHeNaTh CIEAYIOolee
3aKJIIOYEHHE O TOM, YTO IIPH M3yYEHHH SIUAEPMBI JieNlecTKa U NONepPedHoro cpesa
JIeTIECTKa BBIJIEJIEHBI ClIeAYIOIMEe IAarHOCTHYECKHE IIPU3HAKH !

* HalW4YHMe ad’peHXHMMbl B Me30QuiIe JlenecTka, CBOHCTBEHHOH
pacTeHusM - ruapoduraMm, K KOTOPBIM OTHOcUTcs Nymphaea caerulea Sav.
ceMeiictBa Nymphaeaceae Salisb.;

* MHoOrorpaHHas (opMa KIETOK BepXHeH OSIHIepMBl JIeNecTKa; KIETKH
CHapY M MOKPHITH! TOJICTHIM CIIOEM KyTHKYJIbI;

* HW)KHSAS 3MHJEepMa COCTOUT M3 BBITAHYTHIX KIIETOK, BUIOM3MEHEHHBIX B
COCOYKOBHU/IHBIE BOJIOCKH — T'MAPOINOTHI, OCHOBHAsI (PYHKIIMSA KOTOPEIX COCTOMT B
MOTJIOMEHUH HOHOB U3 BOIBI.

MeTtoanka Mop¢010ro-aHaTOMHY€CKOI0 HCCJ1eI0BAHHS
Salvia divinorum

CrnexyrommmM NOMYyJISPHBIM pacTeHHEM Cpeld KYpPHTEIbHBIX cMecel sIBIseTCs
mandeit npexnckaszareneit (Salvia divinorum), XKOTOpbIH OTHOCHTCS K poxmy Salvia
cemeiicTBa Lamiaceae. B npupone Salvia divinorum BcTpedaeTcs B JOCTaTOYHO
OonsmoM apeane B Mekcuke (mrat Oaxaka). 9To MHOTOJIeTHEe TPaBSHHUCTOE
pacTeHHe, C JOCTATOYHO KPYNHEIM KopHeBumeM. [lobern BeTBHCTEHIE, BEICOTOH 10
1,5 M, 10 MONOXEeHHI0 B NPOCTPAHCTBE NPUIOJAHMMAIOIIHMECS, Ha ITONEPEYHOM
CEYEHHH MMEIOT YeThpexrpanHyto ¢popmy. JlucropacnonoxeHue CynpoOTUBHOE.
JlucTea mpocThle, LeNTbHBIE, (JOpMa JHCTOBOM IUTAaCTHHKH OBajibHas, m0 20 cM
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IUTMHOM, Kpa# 3y0uarelii, Bepxymka octpas. JIucTea, kKak H cTebnm
onymeHnHsle. CoLBeTHS LMMOUIHbIE, TUPCHL. L[IBeTkH 3uroMopdHsie, C JBOHHBIM
OKOJIOLIBETHUKOM, Yallleyka COCTOMT M3 5 CpPOCIIMXCS YallelHCTHKOB OiemHO-
dbuoneToBOro 1Bera, BeHYUK ABYryOnii. Oxpacka nemecTkoB Oenas, JemecTKH
3HAYUTENBHO OMNyIleHbl. AHJIpoleH COCTOMT U3 2 THYMHOK, THHeueH
IIeHOKAPITHEIH, IO/ — YeTHIPEXTHe3/IHbIH IeHOOHii.

Marepuansl: Mukpockon BUOME]I-2 ¢ o6sextuBamu x4/0,1; x10/0,25;
x 40/0,65. ®oroanmapat mudpoBoi Samsung NV4, npeaMeTHbIE cTeKIa, IOKPOBHEIE
CTeKJIa, JIe3BHs, MHHIETH, TACTOXUMHYECKHE PEaKTHBEI: pacTBOp (UIOpOriIonuHa
0,1% cnupToBbIii U KucnoTta cepHas 50%, riunepuH, Boga, CIUPT 3THJIOBBIHA.

Meronuka aHanu3za:

ITomMecTUTh W3MeNbYeHHBIE (parMeHTH KypHUTelsHOro cbopa B cUCTEMY

IJIMLEPHH: BOAA: CIIMPT 3TUIIOBBIM B COOTHOINEHHH 1:1:1 s pazmadnBaHus.

IIpoBecTn wu3y4yeHHe ¢parMeHTOB cOopa NpH IOMOIIM CTaHAApPTHHIX
MOpP(}OIOrHYeCKHX, MUKPOCKOITMYECKUX ¥ TUCTOXUMHYECKHUX METOHUK.

I{BeTOK OTHENUTH OT OOIIEeH YacTH M NPOBECTH ero MopdojorHdeckoe
OITMCaHuUe.

V4YuTHIBaTE TIPH ONHWCAHHUH MOP(OIOTHYECKOrO CTPOEHHS IIBETKOB
cneayomue MopdoIorudeckue XapaKTepUCTHKU: TUI CHMMETPHHM LIBETKOB, THII
OKOJIOLIBETHHKA, OCOOEHHOCTH €r0 CTPOeHMsI, CTPOCHHE aHApOLes U THHEIes, THI
3aBsa3u. LIBeTok mandes 3UroMopGHBIH, Hameyka CPOCTHONIMCTHas, S-4yleHHasd,
BEHYHK ABYryOBIi, OKpacka JemnecTkoB Oenas nubo OGnenHo-xkenrtas, aHApOLEH
COCTOMT ¥3 2 TBHIYMHOK, THHeLeH IeHOKapIHBIM, 3aBA3b BEpXHAA,
4eThIpeXJIoNnacTHasl.
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Pucynok 5. Buemmnwuii Bug userka Sdlvia divinorum
A — B uBetymem Buje, b — B pasmoyeHHOM Bujie (B cocTaBe 06pasiia KypUTeIbHOM
CMECH)

IIpuroroBuTh BpeMEHHBIH MUKpONpenapar 3MyuAepMbl Yallleukd H BeHYHKa.

OOpaTuTh BHHMaHHE Ha XapaKTep OIyIIeHHs dYalleykd, oOpa3oBaHOIO
NPOCTEIMA OJHOKJIETOYHBIMH BOJIOCKAMH, peXe MHOTOKIETOYHBIMH, JKele3KaMH
HeOONBIIMMHU JKEJIe3UCTBIMU TPUXOMaMH C JBYKIETOYHON CeKpeTUpyloueH
rosoBkoil. CoCOYKOBHHEIE BOJOCKH PacIiojlaraloTcs TakiKe 110 Kpato YalleIuCTHKA.

IIpu meranbHOM MUKpPOJHArHOCTHKE BOJIOCKOB ClleyeT 0OpaTUTh BHUMaHHe Ha
TO, YTO B QITMKATBHBIX KIETKaX IMPOCTOr0 MHOTOKJIETOYHOIO BOJIOCKA HAKAaILIABAETCs
cekpeT Oypo-KOpHYHEBOro LIBeTa.

Pucynok 6. [loBepxHOCTHEI# npenapat yalieyku usetka Sd/via divinorum
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O6paTtuTs BHHMaHHEe Ha TO, 4YTO ONyIIeHHe BeHYWKa IBETKa
NpPEACTABIEHO INPOCTHIMA ONHOKIETOYHBIMH COCOYKOBHIHBIMH BOJIOCKAMH H
Kejneskamu, 0OMIBHO PACIONIOKEHHBIMHU 110 BCeil MOBEPXHOCTH JIETECTKA.

Pucynoxk 8. IToBepXHOCTHEIH Ipenapar nenecTka BeHIuKa Sdlvia divinorum
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[TpuroToBUTH MUKpOIIpENIapaT NONEPEYHOro cpe3a cTebis.

[TpoBecTH OKpallMBaHWE CIIMPTOBBEIM PacTBOPOM (IIOPOIIONMHA H KHUCIOTEI
cepHoit 50%.

OO6paTuTh BHUMaHHE Ha IAIMHAPHAYECKYI0 GOpMy Ha MONEpeYHOM CEYEHHH U
Xapaktep omymeHus crebns, o0pa3oBaHHOe MEJIKMMH TIOJOBYaTEIMH M
KENEe3UCTBIMM, a TaKkkKe KpPYNHBIMH IPOCTHIMH MHOTOKJIETOYHBIMH BOJIOCKaMH,
anyvKajJbHble KIEeTKH KOTOPHIX HMeIOoT OyIaBOBHIHYIO GopMmy.

/ ' e v g AN %
Pucynok 9. I[Tonepeunsiii cpes crebns Salvia divinorum

A — O6umwmit Bug, b, I' — onymenune crebns, B — ¢pparmMeHT momepeyHoro
cpesa crebis
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OO6paTtuTh BHMMaHKHE Ha TO, YTO MO SIHIEPMO# pacroaraeTcs KOJUIEHXHMa
MHOTI'OCJIOiHas XJIOpeHXHMa, NepHLIMKINYecKas 30Ha 00pa3oBaHa CKICPEHXHMOH U
TUTHUQHIMPOBAHHON NapeHXUMOM, NpOBOJMAIIAs CHCTEMa HEIyYKOBOTO THIIA,
NepBUYHAs KCUjieMa BBIpaxeHa, TPAaHUYHUT C MapeHXHMOH CepIlEeBHHBI, KIETKH
KOTOPO# KpyIHbIE CO ¢1ab0 TUrHU(DUITHPOBAHHBIMHM CTEHKAMH.

[IpoBectu Mopdonoruyeckoe onucanue JTUCTOBOM IIACTHHKH.

OOpaTuTh BHUMaHHE Ha SHLEBUAHYIO (POpMY JTHCTOBOW IUIACTHHKH, LETbHbIHA
Kpaii, OTTSHYTYIO BEpXyIIKY, IEPHCTOCETIATOE KHUIKOBAHHE JIUCTA.

[IpuroroBuThs MUKpOIpENapar IONEepeYHOro cpe3a IUCTOBOM MIACTHHKH.

[IpoBecTH OKpalMBaHHE CIMPTOBBIM PacTBOPOM (IIOPOTIIONMHA U KHCIOTHI
cepHoit 50%.

O6paTuTh BHHUMaHHE Ha JOP30BEHTPAIbHBIH THI CTPOEHHUS IHUCTOBOMU
IUIACTHHKH M XapakKTep OmyllueHusi, o0pa3oBaHHOE NPOCTHIMH MHOTOKJIETOYHBIMH
BOJIOCKAMH M ABYKIETOYHBIMH JKEJIE3UCTBIMH BOJIOCKAMH, alMKalbHas KIeTKa
KOTOPBIX CJIeTKa CILTIOCHYTA.

OOpaTuTh BHHMaHHWE Ha TO, YTO IPOBOJAINAs CHCTEMa ITyYKOBOIO THIIA,
IpejcTaBiIeHa 3 MPOBOAALIMMH ITy4KaMH KOJIAaTepalbHOrO THIA, B LEHTPAJIbHOM
YaCTH PaCIIOJIOKEeH OJMH KPYINHBIH NOp3albHBIA NMPOBOIAIIMNA IMy4OK BBITAHYTOM
(hOpMBI, TIPEIOI0KUATEIFHO arperaTHbli, BEHTpalbHble INPOBOAINHE IIydku Oonee
MEJIKHe, PaclojiokeHsl 1Mo OokaM OT IeHTpanbHOro. [IpoBonsfiiue ITydKH HMEIOT
NapeHXHUMHYIO OJJHO-, IBYCIIOHHYIO OOKIaaKy.

b

RS o ,A e :
Pucynok 10. ITonepednslii cpe3 TMCTOBOH MIIaCTHHKH JHcTa Sdlvia divinorum

Crnenarthb 3aKiII04Y€HHe Ha OCHOBAaHHH ITPOBEJIEHHBIX HCCIIEIOBAHUN O TOM,
YTO JaHHble PpParMeHThl JIHCThEB, cTebiel U 1BeTKOB OTHOCATCA K Salvia divinorum.
K mmarHoctudeckum npusHakaM Salvia divinorum MOXXHO OTHECTH:

- IBETOK 3WroMop¢HBIH, 4Yamiedka CPOCTHONMCTHAs, S-4JIEHHas, BEHYMK
nByryOBIf, OKpacka JenecTkoB Oenas nubo 6ieano-xenTas;

- aHJApoled COCTOMT Hu3 2 TBHIYMHOK, THHeIel I[eHOKapIHbIH, 3aBi3b
YeThIpEXJIONACTHas, BEPXHIAS;
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- Ha DSIOUJepMe dYallledKd, BEHYHMKa, JUCTOBOM IUIACTHHKH H CcTeOls
oOHapyXeHbl, KpoMe OOBIYHBIX AJIS ceMeiicTBa Lamiaceae jKeNe3UCTHIX TPHUXOM C
IOBYKJIETOYHOW TOJOBKOW M JKele30K, MHOTOKJIETOYHbIE IpPOCThIE BOJIOCKH,
andKalbHas KIeTKa clerka B3AyTOH (oOpMBl, HaKaluiBaeT cekper Oypo-
KOPUYHEBOTO 1IBETA,;

o Henyqxonmﬁ THII CTPOCHHUSA npoaonﬂmeﬁ CHCTEMBI cTebIs.

Metoanka MOp(}0JI0ro-aHATOMHYECKOI'0O HCCIeA0BAHHSA
Argyreia nervosa

Manas raBalickas IpeBOBHAHas po3a (Argyreia nervosa (Burm. f.) Bojer.)
OTHOCHTCH K pony Argyreia Lour., x mopaaky Solanales Lindl., x ceme#cTBy
BbIOHKOBEIE (Convolvulaceae A.L. Jussieu.). Argyreia nervosa eCTECTBEHHO
mpou3pacTaeT Ha TeppuTopuu BoctouHOM Muaum u banrnanem, KyJabTUBHpyeTCs
BO MHOTHX cTpaHax mupa. Pox Argyreia Lour, cocrout u3 90 BHI0B, €CTECTBEHHO
npouspacTarmux Ha TeppuTopuu MHOo- Manalizuu, HEKOTOpPBIE BHJBI
IPOHU3pacTaioT B ABCTpaJIH.

Mopdonorudeckas xapaKkTepuCcTHKA:

MHorojeTHee TpaBSHHCTOE pacTeHHe BBICOTOH a0 1,5M, noberu
oJlpeBecHeBalOlle, BEeTBUCThIE, BBIOIIMECA BOKPYI OIOpHL. JIucTopacnonoxenue
o4depeqHOE, JUCThA NIPOCThIe, YepeNIKOBLIe, NIHHOH 8-18cM 1 mupuHO# 3-10 cMm.
dopma NUCTOBOM IJIACTHHKYU CepAlleBHAHasA. Bepxymka 1MCTOBOM NIaCTUHKH

ocTpas, OCHOBaHHe CepALEBHAHOe, Kpail IenbHBIH, JXUIKOBaHHE MEPHUCTO-
KpaeBoe.




PucyHok 11. BHemH#Mii BU] HaI3€MHBIX OPraHOB



40

Crebmu, a TakKe HMXKHHE 4YaCTH JIMCTOBEIX IUIACTHHOK IOKDBITHI
cepeOpHcTBIMH BOJOCKaMH. lIBeTKM OJWHOYHBIE, AOCTATOYHO KpYIHBIE.
Yameyka CpOCTHONHCTHAs, 5-ulleHHasi, BEHYMK CPOCTHOJENECTHEIH, H3 IATH
cpocmixcs B Tpybky nenmecTkoB, 5-7 cM anuHo#l. Oxpacka JemeCcTKOB
BEHYHKa po30BO-(uoneroBas. Ilnoas — BCKkprIBalomuecs KOpoOOUKH, ceMeHa
KeJITO-KOPUYHEBOTI'O LiBeTa.

PRt

Pucynox 12. PackpeiTeie kopobouku Argyreia nervosa

Marepuansi: Mukpockon BUOME/I-2 ¢ o6vexkTuBamu x4/0,1; x10/0,25;
x40/0,65. Poroanmnapar uuppoBoii Samsung NV4, mnpeaMmeTHble CTekIia,
NOKPOBHbIE CTEKJa, JIe3BUs, NMUHLEThl, THCTOXUMHUYECKHE PEaKTHBEI: PacTBOD

bnopormouuna 0,1% cnuproBelii U kucnora cepHas 50%, riuuepuH, Boja,
CIIUPT 3THJIOBHIH.

MeTtoauka aHajiausa:

[lomecTuTh M3MeNbYEHHEIE (parMeHThl KypUTelabHOro cbopa B cucTeMy
TJIMIEPHH: BOAA: CIIUPT 3THIIOBBIN B COOTHOIIEHUH 1:1:1 nns pasmMayuBaHus.

[IpoBecTn wu3ydyeHue ¢parMeHToB cbopa NpH NOMONM CTaHAAPTHBIX
MOpP(}OJIOrHYeCKHX, MUKPOCKOIIMYECKUX U THCTOXMMHYECKUX MeTOHUK [1,2].

[TpuroToBUTH MUKpOINpENapaT SMUAEPME] JIUCTA.

O6patuTh BHHMaHHE Ha TMPOCTBIE OIHOKJIETOYHBIE BOJIOCKH H
AHOMOIIUTHBIH, peIKO JHAIIUTHBIN THI YCTHUYHOIO anmapara.

[IpuroroBUTH MUKpOIIpENapar MonepevyHoro cpesa credis.

[IpoBecTH OKpalllMBaHWE CIUPTOBBIM pacTBOPOM (IIOPOINIIOLMHA H
KUCIOTH cepHOM 50%.

OOpatuTh BHUMaHUE Ha HalW4due ONyIleHus cTebis, oOpa3oBaHHOrO Kak
KPOIOIIAMH IIPOCTHIMH OJTHOKJIETOYHBIMHU U JBYKJIETOYHBIMH BOJIOCKAMH.

OOpaTuTh BHUMaHHE Ha CTPYKTYpPY JTUTHHQHUIMPOBAaHHBIX KJIETOK KOPOBOH
NapeHXWMbl H NEepPUIMKIWYECKHX BOJIOKOH, NPOBOASAIIYI0 CHCTEMY Iy4KOBOIO
KOJIIaTepalbHOTO TUIIA, a TAaKXKe Hanuuue Tubpudpopma B KCHIEME.
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IIpunoxenue 2
CrpyxTypHBIe GOpMYIIEI HEKOTOPBIX CHHTETHYECKUX KaHHAOWHOU/IOB

JWH-007 JWH-018 JWH-073
oo co C23H2INO
C25H25NO C24H23NO

Py o

JWH-122

355

JNH-081 JWH-098
an 385
C25H25NC2 C26H27NO2 C25H25NO

JWH-176
324
C25H24

V140 Q JWH-175
327
e C24H25N

JWH-194

385
C26H29N

341
C25H27N

JWH-187

371
C26H29NO




JWH-195

370
C25H26N20

JWH-192
384
C26H28N20

JWH-193
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C26H26N202

JWH-198

414
C26H26N203

JWH-199

400
C26H28N202

JWH-200

384
C25H24N202

0
8-delta-Tetrahydrocannabinol

386 314
C25H3803 C21H3002

QH H

OH OH

CP 47,497 CP 47,497-C6
318 304
C21H3402 C20H3202

OH OH

H OH

CP 47,497-C8 CP 47,497-C9
232 346

C22H3602 C23H3802
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[Ipunoxenwue 3
Macc-cnektpoMerpudeckue aaHHsie JWH-175 1 ero romonoros

JWH-175: EIMS 70 eV, m/z (otH. uaT.): 327 [M]+ (100), 312 (1), 270 (58),
256 (13), 254 (20), 241 (5), 226 (4), 200 (27), 186 (18), 164 (3), 153 (3), 141 (19),
135(7), 130 (17), 115 (7), 103 (2), 43 (3).

C3-romonor JWH-175: EIMS 70 eV, m/z (otH. uHt.): 299 [M]+ (100), 270
(57), 256 (16), 254 (25), 241 (6), 226 (6), 202 (2), 172 (40), 158 (3), 153 (3), 141
(16), 135 (6), 130 (16), 115 (9), 103 (2), 77 (3).

C6-romonor JWH-175: EIMS 70 eV, m/z (otH. unT.): 341 [M]+ (100), 312 (1),
270 (55), 256 (14), 254 (20), 241 (4), 226 (4), 214 (26), 153 (2), 141 (23), 135 (7),
130 (20), 115 (8), 77 (1), 43 (3).

C7-romonor JWH-175: EIMS 70 eV, m/z (oTH. uHT.): 355 [M]+ (100), 312 (1),
270 (52), 256 (13), 254 (19), 241 (4), 228 (24), 214 (21), 153 (2), 141 (24), 130 (18),
115 (8), 77 (1).

N nonteepxnaercs macc-criektp JWH-018: EIMS 70 eV, m/z (oTH. uHT.): 341
[M]+ (100), 324 (47), 284 (74), 270 (24), 256 (10), 254 (13), 241 (10), 226 (2), 214
(56), 186 (3), 167 (14), 155 (21), 144 (27), 127 (31), 116 (10), 101 (3), 89 (3), 77 (3),
43 (5).
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[Ipunoxenue 4
Macc-crnekTpoMeTpudecKue JaHHEIE HEKOTOPBIX CHHTETHYECKHX
KaHHaOMHOKJOB

JWH-098: EIMS 70 eV, m/z (ots. unt.): 385 (100), 370 (98), 328 (25).
JWH-116: EIMS 70 eV, m/z (otH. unT.): 369 (60), 340 (56), 155 (100).
JWH-149: EIMS 70 eV, m/z (otH. uHT.): 369 (90), 354 (95), 207 (100), 169 (70).
JWH-176: EIMS 70 eV, m/z (otH. uHT.): 324 (60), 279 (20), 253 (50), 149 (100).
JWH-184: EIMS 70 eV, m/z (otH. uHT.): 341 (100), 326 (13), 284 (35).
JWH-185: EIMS 70 eV, m/z (oTH. uHT.): 357 (100), 342 (10), 326 (22), 300 (24).
JWH-192: EIMS 70 eV, m/z (oTH. uHT.): 384 (10), 155 (5), 100 (100).
JWH-193: EIMS 70 eV, m/z (otH. uaT.): 398 (10), 141 (10), 100 (100).
JWH-195: EIMS 70 eV, m/z (otH. uHT.): 370 (40), 254 (11), 141 (24), 100 (100).
JWH-196: EIMS 70 eV, m/z (otH. unt.): 341 (100), 326 (30), 284 (45).
JWH-197: EIMS 70 eV, m/z (otH. uHT.): 371 (100), 356 (53), 340 (15).
JWH-198: EIMS 70 eV, m/z (otH. uHT.): 414 (80), 369 (60), 314 (25), 100 (100).
JWH-199: EIMS 70 eV, m/z (oTH. uHt.): 400 (5), 100 (100).

JWH-200: EIMS 70 eV, m/z (otH. uHT.): 384 (70), 155 (90), 100 (100).
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IIpunoxenue 5

Macc-cnekTpbl HEKOTOPBIX CHHTETHYECKMX KaHHaOuHOUIOB [6]
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Abundance
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Abundance
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Abundance
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IIpunoxenue 6

CxeMpbl Macc-CIEKTPOMETpHYECKOH (parMeHTamuu W rpaduyeckde H3o6paxkeHHs

MacC-CIIEKTPOB HEKOTOPBIX KOHTPOJIMPYEMBIX CHHTETHYECKHMX KaHHaOHMHOMIOB,
[IOJIy4YeHHBIE paCYeTHBIM IIyTeM [6]
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