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3KcnepTHoe HCCJle)1.0BaHHe KypHTeJlhHhIX CMeCeU, CO)1.ep~aw.HX HaH60Jlee

pacnpocrpaaeaasre CHHTeTH'IeCKHe KaHHa6HHOH)1.hI

ABTophI: B.B. Fnansrpes, M.A. ):W03,r(OB, ,[(.H. Kensrc, B.H. JIaTblrHH,
B.ll. MeJIK03epOB, JI.M. MO,r(HHoBa, P.A. llY30B, M.M. Capsrses, A.B. Top H:U:HH,
M.M. LIarapoBa, B.A.llIeBblpHH.

Ilon penaxuaea K.cp-M.H. C.B. CblPOM5ITHHKOBa - M.: 3KY 9 ,[(enapTaMeHTa
<1>e,r(epaJIbHOM C.rry)K6bI POCCHMCKOM <1>e,r(epaQHH no KOH'IpOJIlO sa 060POTOM
HapKoTHKOB, 2010 r.

Pe:u:eH3eHThI: 3KIJ; MB,[( POCCHH, erv Pl(CM3 MHH3,r(paBcoQPa3BHTIDI
POCCHH, ITl(CM3 H K3 MHH06opOHbI POCCHH, P<1>l(C3 Mamocra POCCHH,
l1HCTHryT KPHMHHaJIHCTHKH l(CT <1>CEPOCCHHH l(3KTY <1>TCPOCCHH.

B MeTO,r(HqeCKHX peKoMeH,r(aQIDIX npHBO,r(HTC.SIHH<popMaQIDI 0 semecrsax,
BXOMm;HX B COCTaBHaH60JIee pacnpocrpaaeaasrx B nocnezraee BpeM5I KypHTeJIbHbIX
cvecea, a TaK)Ke pexoneananaa no HX 3KcnepTHoMY HCCJIe,r(OBamflO.

MeTO,r(fIqeCKHe pexoveanauaa pexoneanosaasr ,r(JI.SI npHMeHeHIDI B
npaKTfIqeCKOM ,r(e.SlTeJIbHOCTH 3KcnepTHo-KpHMHHaJIHCTfIqeCKHX nO,r(pa3,r(eJIeHHM
rocyztapcrsennsrx cyzretiao-sxcneprnsrx yqpe)l()J;eHHM <pe,r(epaJIbHbIX opranos
HCnOJIHHTeJIbHOM BJIaCTH POCCHMCKOM <1>e,r(epaQHH na 24-0M aacenaana
<1>e,r(epaJIbHOrO Me)KBe,r(OMCTBeHHoro Koop,r(HHaQHoHHo-MeTo,r(fIqeCKOrO COBeTa no
cyztefiaoit sxcneprase H 3KcnepTHbIM HCCJIe,r(OBaHIDIM, COCTO.SlBIIleMC.SI30 HIOJI.SI
2010 r.

)

Omexaraao B Y npaBJIeHHH ,r(eJIaMH
OpraHH3a:U:HoHHo-a,r(MHHHC'IpaTHBHoro nenapraxenra <1>CKH POCCHH,
THpa)K 101 3K3., aapan N2 _
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BBE,ll;EHI1E

C 2007 rozta na repparopna POCCH:H:CKOM<l>e,n;epaD;HHHaqaJICH POCT
norpefinenas xypnrem.nsrx cssecea (MHKCOB), coztepzcantax B CBoeM COCTaBe

seniecrsa, cxonasre no CBoeMY B03,n;eMCTBlflO na opraaasa C
rerparanpoxaaaatiaaono» (ITK).

B HaCTOHIIJ;eeBpeMH B CB5I3HC acryrrnemrev B cany I1ocTaHoBneHHH
I1paBHTenbCTBa POCCHMCKOM<1>e,n;epaD;HHNQ1186 OT 31.12.2009 r. PH,n; 3THX
Be:w;eCTBsarrpemea K 060POTY. B CBH3HC rrpHHHTHeM Mep KOHrpOnH oco6yro
aKryaJIbHOCTbnpaofiperaer sonpoc H,n;eHTHlPHKaD;HH,n;aHHbIXBe:w;eCTBB ofisexrax
sxcnepraoro accnezrosaaaa.

KpaTKaH HCTOpHqeCKaHcnpasxa
RaqHHaH C 2004 r. B esporreiicxax crpanax B nponazce, rnaBHbIM 06pa30M

qepe3 HHTepHeT-Mara3HHbI, rrOHBHnHCb xyparensmae CMeCH rrozt Ha3BaHHHMH
«Spice diamond», «Spice gold», «Spice silver», «Smoke», «Smoke Plus»,
«Sence», «Skunk», «Yucatan Fire» H ,n;p. 3TH CMeCHn03HD;HOHHPOBaJIHCbKaK
neransasre CMeCH ,n;AA KypeHHH. Cy,n;e6HO-Me,n;HD;HHCKHMCKpHHHHr
6HO)KH,n;KOCTeM,KpOBHH MOqH na 06HapY)KeHHe B HHX HapKOTHqeCKHXcpencrs H
HX MeTa6onHToB rrOKa3bIBaJI orpauarensnsre pesynsrarsr, finaroztapa qeMY
namrsre xyparensaue CMeCH norry-rann OrpOMHYJO nonynapaocrs cpena
KypHnb:W;HKOB MapHXyaHbI BO MHorHX crpanax MHpa. I10 cnoaaa nHD;,
acnonsayiounrx ,n;aHHble CMeCH, OHH ofinanaior HapKOTJiqeCKHMH3lPlPeKTaMH,
CXO,n;HbIMHC3lPlPeKTOMOTnorpefineaaa HapKOTHqeCKHXcpencrs, nonysaesrsrx H3
xononna.

IIepBoHaqaJIbHO xyparensnsre CMeCH
6narOBOHHH B crpanax Eaporrsr, CeBepHOM

(ecnaiica» ) .nOHBHnHCb KaK
AMepHKH H ROBOM 3enaH,n;HH.

I1POH3Bo,n;HTenH«cnaiicos» rro3HD;HOHHPOBaJIHHX, KaK CMeCH, COCTOHIIJ;HeH3
rpa,n;HD;HoHHOacnonssyensrx neransnsrx nexapcraenasrx rpan. I1pH 3TOM, KaK
pexnaxrapyror npoaasonarena, Ka)K,ll;aHH3 nesapcrseaaux rpaa, norpefinaenaa
ornensao, npoasaoznrr cna6bIM 3lP<peKT,a norpefineaae CMeCHH3 TaKHX rpaa
npaaoznrr K B3aHMHoMY YCHneHHlO HX 3lP<peKToB, qTO rr03BOnHeT ,n;OCTHqb
MHoroKpaTHo ycaneaaoro ofintero 3lP<PeKTa, noxoxero rro CBoeMY
rrCHXoaKTHBHOMY,n;eMCTBHlOna ,n;eMCTBHeHapKOTJiqeCKOrOcpeztcrsa MapHXyaHbI
(cannabis).

B CBH3HC TeM, qTO B HeKOTopbIX H3 accnenosanasrx xypnrensnsrx CMeceM
6bInH o6HapY)KeHbI lPparMeHTbI TaKHX pacrenaii KaK rony6oM nOTOC(pacreane
BH,n;aNymphea caerulea), raBaMCKaHposa (pacreaae BH,n;aArgyreia nervosa) H
rnaJIlPeM npezrcxasarenea (pacreaae BH,n;a Salvia divino rum), o6na,n;aIO:W;HX
nCHxoaKTHBHbIM ,n;eMcTBHeM,rnaBHbIM rocynapcrseaasra caHHTapHbIM spasoa
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POCCHMCKOM<t>e,ll,epaU;HHr.OHHIIl:eHKO 6bIJIO npHIDITO nOCTaHOBJIeHHeOT 9 anpens

2009 r. NQ23 «06 YCHJIeHHH aansopa sa peanasanaea KypHTeJIbHbIX cxrecetl»,
KOTOPbIM npennacsisanocs sanperarr, 060pOT na reppnropaa POCCMMCKOM

<t>e,ll,epaU;MM KypHTeJIbHbIX csrecea, cozrepzcanmx B COCTaBe maJIcpeM

npencrcasarenea (Salvia divinorum), H (HJIH) raBaMCK)'lO P03Y (Argyreia nervosa),
H (HJIH) rony6oM JIOTOC(Nymphea caerulea).

JIHCTb.SI pacTeHIDI BH,lI,a uranrpeii npencxasarenea (Salvia divinorum)
coztepacar nCHxoaKTHBHbIM raJIJIlOU;HHOreH «CaJIbBHHOPHHA». I1PH npaexre
CaJIbBHHOPHHOB, aanpaaep, nyrea KypeHIDI JIHCTbeB mampea npencxasarenea,

MO)KeT B03HMKaTb pan supaaceaasrx 3cpcpeKToB, narrpasryto CB.H3aHHbIX C

MexaHH3MOM nCMXoaKTMBHoro rannrouanoreaaoro ,lI,eHCTBIDI«CaJIbBHHOpHHa A».
Ceveaa pacTeHIDI BH,lI,a posa raBaMCKa.H (Argyreia nervosa) conepzcar

MHOrO"lIHCJIeHHble aMH,lI,bI JIH3eprMHoBoM KHCJIOTbI, BKJIIO"lIa.H 3prHH (aMH,ll,

d-JIH3eprMHoBoM KHCJIOTbI,LSA HJIH LA-Ill), 3proHoBHH M M303prHH. 3cpcpeKTbI

nepopam.noro ynOTPe6JIeHIDI CeM.HH raBaMcKoM P03bI cpaBHHMbI C ,lI,eMCTBHeM

JIC,D.. 06bPIHO, npHMeIDIeMa.H ,lI,03a COCTaBIDIeTnpasrepno 7-8 CeM.HH, xoropsre

CHa"lIaJIanepeMaJIbIBaIOT H (HJIH) nepezcessraaror, a 3aTeM csenaror. ,D.nHTeJIbHOCTb

B03,l1,eMCTBIDIBapbHpyeT OT 4 ,lI,O12 "lIaCOBC M.HrKHMH raJImoU;HHoreHHbIMH nOCT-

3cpcpeKTaMH, npO,ll,OJI)KalOr:u:HMHC.Hnpaaepao B resenae ,lI,IDI.

,D.eHCTB)'lOr:u:MMHBer:u:eCTBaMH JIHCTbeB paCTeHIDI BH,lI,a rOJIy6oH JIOTOC

(Nymphea caerulea) .HBIDIIOTC.H aJIKaJIOH,lI, anoPCPMH, 6MocpJIaBOHOM,lI,bI,

cpHTocTepOJIbI H CJIO)KHOe3cpHpHoe MaCJIO. [(BeTKH ronyfioro JIOTOCa coztepacar

XHMM"lIeCKOe Ber:u:eCTBOxnacca 3HTeoreHOB anoprpaa H aHTHCna3MOJIHTH"lJeCKOe

Ber:u:eCTBO HyU;HcpepHH, B03,l1,eMCTBHe KOTOPbIX HMeeT Bblpa)KeHHbIM

ycrroxaaaaiomaa 3cpcpeKT[6].
MeTO,ll,HKa aHaToMo-MopCPOJIOrH"lJeCKOrO HCCJIe,n:OBaHlliI IIIaJIcpe.SI

rrpencxaaareneii (Salvia divinorumi, raaalicxofi P03bI (Argyreia nervosa) H

ronytioro JIOTOCa (Nymphea caerulea), pa3pa60TaHHa.H CneU;HaJIMCTaMH

MHH3,l1,paBCOu;pa3BMTIDIPOCCHH,npaseneaa B IIpHJIo)KeHHH 1.
IIo3)Ke 6bIJIO YCTaHOBJIeHO, "lITO CPH3HOJIOrH"lJeCKa.H aKTHBHOCTb

KypHTeJIbHbIX cvecea onpenenaerca He CTOJIbKO HaJIH"lJHeM B HX COCTaBe

YKa3aHHbIX asnne paCTHTeJIbHbIX KOMnOHeHTOB, a CKOJIbKO - HaHeceHHbIX aa

cpparMeHTbI YKa3aHHbIX paCTeHHM (MJIH na cpparMeHTbI mo6oro anoro

paCTMTeJIbHOrO cy6CTPaTa, He 06.H3aTeJIbHO ofinanaronrero nCMXoaKTHBHbIM

,lI,eMCTBHeM) semecrs, OTHOC.Hr:u:MXC.HK TaK Ha3bIBaeMbIM CHHTeTH"lIeCKHM

KaHHa6HHOH,lI,aM.

B ztexafipe 2008 r <t>paHKcpypTCKOMcpapMau;eBTM"lJeCKOMKOMTIaHMeM«THC-

Pharm GmbH» (repMaHIDI) 6bIJIH ony6JIHKOBaHbI pe3YJIbTaTbI aHaJIH3a

KypHTeJIbHbIX cvecea [1]. YCTaHOBJIeHO, "lITO B COCTaB npOaHaJIH3HpOBaHHbIX

npo6 BXO,ll,.HTCneU;HaJIbHO,lI,06aBIDIeMbIe K paCTHTeJIbHOMY csrpsro nemecrsa: CP-

47,497 H JWH - 018.
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B MapTe 2009 r llHKarcKruI KPHMHHaJIHCTWIeCKruInatioparopaa (nITaT
MnllHHOMC) B xyparensaux CMeC5.1Xofiaapyxcana Bern;eCTBOHU -210.

Heztasao 6hInH H,ll;eHTHClmll,HpoBaHhI erne nsa HOBhIX nentecraa
ztofiaanaexnrx B xyparensnsre CMeCH:JWH - 398 H JWH - 250.

Bemecrsa H3 cepaa JWH-xxx CHHTe3Hp)'IOTC5.1H H3yqaIOTC5.1B CIliA
rpynnoii npodieccopa John W. Huffman (orxyna H nomna a66peBHaTypa - JWH)
B aaysnoa nafioparopaa YHHBepCHTeTaB Knesrcone.

Bernecrsa H3 cepaa CP (a66peBHaTYpa CP- cyclohexylphenol H ll,H<PPOBOM
HJIH nOp5.1,ll;KOBhIMHOMep) 6hInH CHHTe3HpOBaHhIH accnenoaama KOMnaHHeM
«Pfizer», O,ll;HHMH3 JIH,ll;epOBMHPOBOM<paPMHH,D;yCTPHH.

Bemecrsa HU 6hInH CHHTe3HpOBaHhIB 60llee paHHHMnepaon (60-80e rozrsr
XX sexa) B Hebrew University (Israel). ,D;aHHhle semecraa OTHOC5.1TK
3H,ll;OKaHHa6HHOH,ll;aM-KaHHa6HMHMeTHKaM.

no CBoeMY B03,ll;eMCTBIDOna opraaasa xenosexa nCHXOTPonHhle 3<p<peKThI
CHHTeTWIeCKoroKaHHa6HHOlla JWH 018 oneas nOXO)KHna TrK KaK no o6rn;eMY
xapaxrepy, TaK H no BpeMeHH ,ll;eMCTBIDI.,D;aHHoeBern;eCTBOB03,ll;eMcTByeTna CBl H
CB2 penerrropsr M03ra H no CHJIe B03,ll;eMCTBIDInpeBOCXO,I1;HTKaHHa6HHOH,I1;hI
pacrarensaoro npOHCxO)K,I1;eHH5.lnpHMepHO B II5.lThpaa (no cpaBHeHHIO C Tf'K).
3<p<peKTHBHruIzrosa npa KypeHHH COCTaBll5.1eTOT 0,5 ,ll;O3 Mr, npa nepopansaoa
npaeae - OT 3 zto 10 Mr. B xaxecrse OTJIHIIHit OT Tf'K cnenyer OTMeTHTh,=rro
ncaxonerraxecsae 3cp<peKThInpa KypeHHH JWH 018 HacTYrraIOTuesaaenmrrensno,
B TOapesor KaK y Tf'K OHHrrp05.lBlliIIOTC5.1B nonnoa Mepe TOllhKOqepe3 10-15 MHH)'T.

06beKThI HCClle,ll;OBaHIDI

Kyparensmae CMeCH, coztepacamae CHHTeTWIeCIGIe KaHHa6HHOH,ll;bI,
\ 1 6hIBaIOT pacrpacoaanu B «cpa6pHqHhle» ynaxosxa, cHa6)KeHHhle Pa3llHqHhIMH

3THKeTKaMH H MapKHpOBOQHhIMH 0603HaQeHIDIMH, a TaK)Ke B fiecrraeraue
rromeaepnsre rraxersr 6e3 KaKHX-llH6o MapKHpOBOKH 3THKeTOK.qarn;e scero 3TO
pacrarensnsre seniecrsa Pa3llHQHOMcreneaa H3MellhQeHH5.l,06hIQHO C np5.1HhIM
HJIH pe3KHM sarraxosr. BCTPeQaIOTC5.1xyparensasre CMeCHB BH,ll;ecnpeCCOBaHHOM
nnarxa semecraa. TaK)Ke OTMeQeHhI cnysaa H3b5.1TH5.lnopourxoofipasmrx
nemecra.

no XHMHQeCKOMYCTpoeHIDOCHHTeTHQeCKHeaHaJIOrHTrK MO)KHOPa36HTh
aa CJIe,I1;)'IOrn;He rpynrrsr: narproanaaztonsi, Ha<pTHllMeTHllHH,ll;OJIhI,
aadrroannapponu, Ha<pTHllMeTHllHH,ll;eHhI, <peHHllall,eTHllHH,ll;OllhI (6eH30Hll-
aanonsi), uaxnorescampenonsr H KJIaCCHQeCKHe KaHHa6HHOH,ll;hI
(zrafienaoinrpaasi).
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1. HaqlTOMJIMH.n;OJIbI

'R,

R I Tafinana Ns 1
HaHMeHOBaHHe RI R2 R3 Rt MOJIeKYIDIpHruI

Macca

JWH-007 IIeHTHJI (CSHII) CH3 H H 355

JWH-OI8 IIeHTHJI (CSH11) H H H 341

JWH-073 EYTHJI (C4H9) H H H 327

JWH-081 IIeHTHJI (CSHII) H OCH3 H 371

JWH-098 IIeHTHJI (CSHII) CH3 OCH3 H 385

JWH-1l6 IIeHTHJI (CSHIl) C2HS H H 369

JWH-122 IIeHTHJI (CSHll) H CH3 H 355

JWH-149 IIeHTHJI (CSHII) CH3 CH3 H 369

JWH-193 3THJIMOPIPOJIHH H CH3 H 398

JWH-198 3THJIMOPIPOJIHH· H OCH3 H 414

JWH-200 3THJIMOPIPOJIHH· H H H 384

2. Ha<pTaHJIMeTMmuI.n;OJIbI

R 1
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HaHMeHOBaIUle Rl R2 R3 MOJIeKYJUIpHruI
MaCCa

JWH-175 IIeHTHJI (CSHll) H H 327

JWH-184 I1eHTHJI (CSHll) H CH3 341

JWH-185 I1eHTHJI (CSHll) H OCH3 357

JWH-192 3THJIMOP<POJIHH H CH3 384

JWH-194 I1eHTHJI (CSHll) CH3 CH3 355

JWH-195 3THJIMOP<POJIHH H H 370

JWH-196 IIeHTHJI (CSHll) CH3 H 341

JWH-197 IIeHTHJI (CSHll) CH3 OCH3 371

JWH-199 3THJIMOP<POJIHH H OCH3 400

3. [(lUUIoreKCHJIcpeHOJIbI

OH

!
R

HaHMeHOBaHHe Rl MOJIeKYJUIpHruI
Macca

CP 47,497 - C6 H 304

CP 47,497 CH3 318

CP 47,497 - C8 C2HS 332

CP 47,497 - C9 C3H7 346



8

4. Harpraanueraneazreau

,D,lliI CP 47,497 Hero rOMOJIOrOB cymecrsyer npOCTpaHCTBeHHaJI

,ll;HaCTepeOH30MepIDI no pacnOJIO)KeHHlO 3aMeCTHTeJIeif OTHOCHTeJIbHO nJIOCKOCTH
IJ;HKJIOreKCaHOBoro KOJIbIJ;a, uanpasrep:

OH

CP 47,497 - C8 IJ;HC-,ll;HaCTepeOMep (Z-H30Mep) (2-[(1R,3S)-3
rH,ll;pOKCHD;HKJIOreKCHJI]-5-(2-MeTHJIHOHaH-2-HJI)-<peHOJI)

Oil

(' )

CP 47,497 - C8 rpaac-naacrepeonep (E-H30Mep) (2-[(18,38)-3-
rH,ll;pOKCHD;HKJIOreKCHJI]-5-(2-MeTHJIHOHaH-2-HJI)-<peHOJI)

5. KJIaCCWIeCKHe KaHHa6HHOH,ll;bI (,ll;H6eH30nHpaHbI)

JWH 176
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JWH-176
324
C25H24

JWH 176 (E)-1-[1-(HaqnaJuIH-1-RJIMenIJI-R,n;eH)-lH-mmeH-3-MJI]rreHTaH
C2sH24 M=324

HU-210

H U-210
386
C25H3803

HU-210 (6aR, 10aR)-9-(fR,n;poKcHMeTRJI)-6,6-,n;HMeTRJI-3-(2-MeTRJIoKTaH-2-

RJI)-6a,7, 10, 1Oa- rerparanpofieaao [c] xpouea-l-on
CHHOHHM: 1,1- ,l];HMenmrenTRJI-11-rR,n;poKcH-TeTParH,n;poKaHHa6RHoJI.

C2sH3803 M=386

HaqnORJIrrRppOJIbI R <peHHJIalI,eTRJIHH,n;OJIDI(6eH30RJIRH,n;OJIDI) B HaCTO.HIII,ee

BpeM5I He KOHTPOJIHPYIOTC.H.IIpRMepoM <peHHJIalI,eTHJIHH,n;OJIa.HBJI.HeTC.H«JWH-250».

CTPYKTypHDIe <pOPMYJIbI HeKOTopbIX CRHTeTWIecKHX KaHHa6HHOH,n;OB

rrpnaeztensr B rrpRJIO)l(eHHR 1.
I
\

~eTOAhIHccneAOBaHHH
06HapY)I(eHRe CHHTeTRqeCKHX KaHHa6RHoH,n;OB B paCTRTeJIbHbIX CMeC.HX

MO)l(eT 6DITb oCyIII,ecTBJIeHO Pa3JIHqHDIMH <pR3RKO-XHMRqeCKHMR MeTo,n;aMR, TaKHMH

KaK xpoaaro-aacc-cnexrpoxerpaa, ra30Ba.H, TOHKOCJIOHHa.HH BbICoKo3<p<peKTHBHa.H

)l(R,n;KOCTHa.H xpoxsarorpadnra, HK-crreKTPOcKOrrH.H. Cnenyer OTMeTHTb, MeTO,n;

xpoxraro-aacc-cnexrpouerpaa rr03BOJI.HeT YCTaHoBHTb B paCTHTeJIbHbIX CMeC.HX

HaJIRqRe BeIII,eCTBa «CP 47,497-C8» B sane CMeCH lI,RC- R rpaac-naacrepeoxepos

(Ha3bIBaeMDIx TaK)l(e COOTBeTCTBeHHO KaK Z- R E-H30MepDI, rro pacrrOJIO)l(eHRIO

3aMeCTRTeJIeH OTHOCRTeJIbHOrrJIOCKOCTRlI,RKJIOreKCaHOBoro KOJIblI,a) [6].

IIOCKOJIbKY nocryrratourae na RCCJIe,n;OBaHHeB sxcneprasie nonpasneneaaa

pacrarensnsre CMeCR rrpOBep.HIOTC.H na HaJIHqHe HapKOTWIecKHX cpezrcrs

paCTRTeJIbHOrO rrpORCXO)l(,lJ;eHH.H, TO pexoneanyerca, B nepByro Oqepe,n;b,

BOCrrOJIb30BaTbC.HMeTo,n;RKaMH RCCJIe,n;OBaHH.HHapKOTWIeCKHX openers, nonysaeasrx

H3 KOHOrrJIH R MaKa [6].
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1. HCCJ1e,noBaHHe MeTo,nOM TOHKOCJ10HHOH xposrarorpaipau

Ilpofiononrorosxa: HaBeCKY paCTflTeJIbHOH CMeCH

,n;eC.HTHKpaTHbIM KOJIHlleCTBOM 3THJIOBOrO HJIH MeTHJIOBOrO cIIHpTa, aarpesaror

CMeCb no nasana KHIIeHH.H H BbI,n;ep)l(HBaIOT B reseaae 30 MHHYT IIpH KOMHaTHOH

resmeparype.

Xpoaarorparpaponanae HCCJIe,n;yeMbIX 3KcTPaKToB paCTHTeJIbHbIX csrecen

o cyr.u;eCTBJI.HIOT na IIJIaCTHHax "Sorbfil" (IITCX-A<I>-A- Y<I> 254 HM) B

npezinaraexrsrx CHCTeMax pacTBOpHTeJIeH:

- CHCTeMa N2 1: TOnyOJI;

- CHCTeMa N2 2: reKCaH-alI,eTOH (B 06'beMHOM COOTHorneHHH 3:1);

- CHCTeMa N2 3: reKCaH-XJIOpoq>opM-alI,eTOH (B 06'beMHOM COOTHorneHHH 4: 1: 1);

- CHCTeMa N24: TonyOJI-alI,eTOH-3TaHOJI-25%-HbIH pacrsop aMMHaKa (B 06'beMHOM

COOTHorneHHH 45:45:7:3);

- CHCTeMa N2 5: reKcaH-,n;H3THJIOBbIH 3qmp (B 06'beMHOM COOTHorneHHH 4:1);

- CHCTeMa N2 6: TonyOJI-3TaHOJI-TPH3THJIaMHH (,n;H3THJIaMHH) (B 06'beMHOM COOTHO-

nreaaa 9:1:1).

B Ta6JIHlI,e N2 4 IIpHBe,n;eHbI 3HaqeHH.H R, H lI,BeT oxpacxa

xpoaarorpadiasecxax 30H IIOCJIe o6pa6oTKH peaKTHBoM MapKH HJIH MaH,n;eJIHHa.

IIpHMeHeHHe ztayx -rpex CHCTeM pacTBOpHTeJIeH H ztsyx IIP0.HBJI.HIOr.u;HXpearearos

,n;OCTaTOqHO,n;JI.HIIpHH.HTH.HH,n;eHTHqmKalI,HOHHOro pemeaaa.

Ta6JIHI.I,aN2 4

, \

K03<P<PH1J;YleHTbIxpoaarorpaqnrsecxoa
OKpaCKa 30H nOCJIe o6pa6oTKH peaKTHBOM

nO,nBIDKHOcTH (Rr) ,!I)lJI CHCTeMbl

N21 N22 N23 N24 N25 N26
MapKH Maanenaaa

HpKO-)KeJITaH- )KeJITO- <l>HOJIeTOBaH

lWH-018 0,15 0,52 0,87 0,85 0,20 0,70 3eJIeHaH-KOplfllHeBo- -<pHOJIeTOBO-

3eJIeHaH xopasneaaa

HpKO-)KeJITaH- )KeJITO- <l>HOJIeTOBaH

CP47,497- ° 0,45 0,63 0,80 ° 0,65 3eJIeHaH-KOplfllHeBo- -<pHOJIeTOBO-
C8' 3eJIeHaH xopasaeaas

HpKO-)KeJITaH- )KeJITO- <l>HOJIeTOBaH

JWH-073 0,13 0,41 0,76 0,90 3eJIeHaH-KOplflIHeBo- -<pHOJIeTOBO-

3eJIeHaH xopaxseaaa

lWH-250 0,08 0,37 0,82 0,89 HpKO-p030BaH <l>HOJIeTOBO-KpaCHaH

IIpHToToBJIeHlIe peaKTHBoB:

PeaKTHB MapKH: K 1MJI KOH:o;eHTpHpOBaHIIOH cepaoa KHCJIOThI rrpH6aBIDIlOT KaIIJllO !j>opMaJIHHa H

OXJIIDI<,I:J;a.IOT.PeaKTHB ,nOJIJKeH 6hITh CBeJKerrpHrOTOBJIeHHhIM.

PeaKTHB MaH,neJIHHa (O,5%-HhIH paCTBOp saaanara aMMOHIDl B KOH:o;eH'I'PHpOBaHHOH cepnoa

KHCJIOTe): K O,Olr saaanara aMMOHIDl rrpH6aBIDIlOT 2MJI KOH:o;eHTPHpOBaHHOH cepaoa KHCJIOThI.

PeaKTHB ,nOJI)KeH 6hITh CBe)KerrpHrOTOBJIeHHhIM.

* - ,nIDI H,neHTH!j>HKa:o;HH CP47,497-C8 B accnenyevsrx 06beKTaX Heo6xOAHMO HaHOCHTb aa nnacrany He MeHee

30 MKJI 3Kc1'paKTa, npa MeHbmeH KOHUeHTPau;ml aemecraa B03MO)KHO nOJI)"IeHHe JIO)KHO - oTPHI.:(aTeJIhHbIX

pe3YJIhTaToB.
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)l,aHHble K03cpqnfu;MeHTOB R, npasenensr B xaxecrae OpMeHTMp)'lOm;eH
CnpaBOqHOH MHq,OpMaIIMM, OCHOBHbIM q,aKTOpOM M,l(eHTMcpMKaIIMM.SIBIDIeTC.SI
cosnaneaae R, M oKpaCKM XpOMaTOrpaq,MqeCKOH 30HbI nOCJIe npO.SIBJIeHM.SIC
aHanOrMqHbIMMXapaKTepMCTMKaMM06Pa3IIOB CpaBHeHM.SI.

Kposre TOrO, cnezryer MMeTbB BM.zzy,qTO B 3KCnepTHOHnpaxraxe BCTPeqaIOTC.SI

06beKTbI no caoexy BHelIIHeMy BM,IzyM sanaxy HanOMMHalOm;Merannnn, qTO MO)l(eT

B onpeneneaaoii CTeneHM BBeCTM sxcnepra B aafinyzczteaae, ocofienao npa

norrysemra oTPHIIaTeJIbHbIX pe3YJIbTaTOBna KaHHa6HHOH,l(bI.IIpM MCCJIe,l(OBaHMM
TaKMX 06beKTOB C HCnOJIb30BaHHeM peKOMeH,l(OBaHHOH ,l(IDI 06HapY)l(eHM.SI

HapKOTMqeCKMXCpe,l(CTB,rrcnyaaexsrx M3 KOHOnJIM,MeTO,l(MKM[4], IIeJIecoo6pa3HO

nOCJIe o6pa6oTKM xpowarorparpaaecxoit nJIaCTMHKM C IIeJIbIO BbI.SIBJIeHM.SI

KaHHa6MHOM,l(OBpeaKTMBoM «IIpoqHbIM CHHMME (EE)>>, Cpa3Y )l(e ,l(OnOJIHHTeJIbHO
ofipafiorart, nJIaCTMHKYpeaKTMBaMHMapKM MJIM<l>pe,l(enpa JII060M pe3YJIbTaTe aa
KaHHa6MHOM,l(bI, qTO n03BOJIMT YCTaHoBHTb HJIM MCKJIIOqHTb B03MO)l(HOe

npHcYTcTBMe B accnenyensrx ofisexrax Bem;eCTBM3cepaa JWH.
TaK, peaKTMB <l>pe,l(e oxpaurasaer xpovarorparpaaecxyro 30HY seurecrsa

JWH-O 18 npa KOMHaTHOH resmeparype B .SIpKO-)I(eJITbIHIIBeT, KOTOPbIH He

H3MeH.SIeTC.SIB reseaae HeCKOJIbKMXMMHYT. Xponarorpadiasecxaa 30Ha semecrsa
CP47,497-C8 oKpaIllHBaeTC.SInozt ,l(eHCTBMeMpeaxrasa B cMHe-q,MOJIeTOBbIHIIBeT.

PeaKTHB <1>pe.n;e: 50 Mr MOJm6.n;eHoBoii KHCJIOTbI HJIH MOJIH6.n;aTa HaTpIDI pacraopaior I1pH

narpesamra B 10 MJI KOlI.UeHTpHPOBaHHOii cepnoii KHCJIOTbI.

2. HCCJIe)J,oBaHHe MeTO)J,OM xposta'rosracc-cnescrposrerpaa

MeTO,l( xpoaarouacc-cnexrpoverpaa npMMeH.SIIOT ,l(IDI YCTaHOBJIeHM.SI
xa-recraennoro COCTaBa accnenyexioro o6beKTa.

flaBecKY paCTHTeJIbHOHCMeCH3KcTParHpYIOT ,l(eC.SITMKpaTHbIMKOJIMqeCTBOM
3TMJIOBOrO MJIH MeTMJIOBOrO crmpra, narpesarcr zto naxana KMneHM.SI M
nsrztepacaaaror B reseaae 30 MMHYTnpa KOMHaTHOHrexneparype.

Ilonyseaasra 3KCTPaKTMCCJIe,l(YJOTB YKa3aHHbIXHM)I(eYCJIOBM.SIX:

- MOHM3aIIM.SI3JIeKTPOHHbIMynapoja (3HeprM.SI70 3B);
- KOJIOHKaKBapIIeBa.SIKanMJIIDIpHa.SI,l(JIHHOH30 M M ,l(MaMeTPoM0,2-0,32 MM, C

MeTMJICMJIHKOHOBOHCPa30H,conepscamea 5 % cpeHHJIbHbIXrpynn (rana fIP-5MS);

- TeMnepaTYpa HcnapMTeIDI - 280°C;

- TeMnepaTypa mrreprpeiica ,l(eTeKTOpa- 280°C;

- HaqanbHa.SITeMnepaTYpa KOJIOHKM- 100°C;

- KOHeqHa.SITeMnepaTypa KOJIOHKM- 300°C;

- CKOPOCTbnO,l(beMaTeMnepaTypa KOJIOHKM- 15°C/MMH;
- BpeM.SIBbI,l(ep)l(KMnpa KOHelIHOHrexmeparype 10-15 MMH;

- ra3- HOCMTeJIb- reJIMH;
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- CKOPOCTbnOTOKara3a-HOCHTeIDI- 1,0 MrrlMHH;

- pe:>KHMBBO~rrpofisr - C~eJIeHHeMnOTOKa(Split 40: 1).
~eHTHqmKaIJ,IDI BbUIBJIeHHbIX KOMnOHeHTOBnpoBo~HTCH no napaaerpan

y~ep:>KHBaHIDI H Macc-cneK1'paM rryresr HX conOCTaBJIeHIDI C HCnOJIb30BaHHeM

nporpaseaaoro o6eCneQeHIDI rrpafiopa JIH60 nareparypasrx ~aHHbIX.

HE::>Kenpaseneasr xpoxarorpasorsr H Macc-cneK1'pbI, rronyxenasre aa npafiope

"Agilent 6890Ml5975M" npn HCCJIe~OBaHHHKypHTeJIbHbIXcsrecea.
r I I "
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PHC. 1. Xponarorpasoaa KypHTeJIbHOHCMeCH«KILLER MIX», conepacamea B

CBoeMCOCTaBeJWH 018

Scan 2706 (17 618 min)' JWH 018 D\dal<l.ms (-2799)(-)
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PHC. 2. Macc-cnexrp rnnca JWH 018 na cnexrporpaseae HCCJIe~eMOro

semecrsa
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PRC. 3. Xpoaarorpaseaa K)'pRTeJIbHOH CMeCR «Spice», conepscamea B CBoeM
COCTaBeCP 47,497-C8, TOKocpepOJI(BRTaMRHE) R JWH-018
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PRC. 4 Macc-cnexrp Z-H30Mepa CP 47,497-C8 (nac-naacrepeosaep)
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PRC. 5. MacC-CrreKTP E-R30Mepa CP 47,497-C8 (TPaHC-,I(RaCTepeoMep)
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PIfC. 6. Xponarorpaseaa KYPIfTeJIbHoHCMeCIf«Jah Rush POWER», conepacamea
B CBoeM COCTaBeJWH-073
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PIfC. 7. Macc-cnexrp naxa JWH-073 aa cnexrporpasoae Rccne.nyeMoro nemecrsa
( TlC:~46.D =.28
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PRC. 8. Xposrarorpasoaa 3KcTPaKTa sentecraa, conepzcamero JWH-081
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PRC. 9. Macc-cnexrp JWH-081
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PRC. 10. Xpovarorpasoaa KypRTeJIbHOHCMeCR«Diamond», conepacamea B CBoeM

COCTaBeJWH-2S0
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PRC. 11. Macc-cnexrp JWH-2S0
Bnarozrapa HaJIWIHIO

rR,npOKCRJIbHbIX rpyrrrr,
B MOJIeKYJIe sernecrsa
rrOCJIe a~RJIRpOBaHH.SI

«CP 47,497-C8»
a~eTaHrR,n;pH,n;OM

,n;Byx
RJIR
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TpMqlTOpau;eTaHrM,IIpM,n:OMMOryT 6bITb nonyseasr COOTBeTCTB)'lOIJJ;Me,n:MaU;MnbHble
npoaasonaue «CP 47,497 -C8». .nIDI nepaaarasanaa (nonyxeaaa npoasnonnorc)
0,2 Mn npnroroaneanoro paaee accneztyeaoro cnaprosoro 3KcTPaKTapacrarern.aoa
CMeCM rrpezmaparensno ynapasaror BO dmaxoae ziocyxa, rrpMnMBaIOT 0,2 Mn
xnoporpoprea M 0,1 Mn yxcycaoro aarazipana (aueraaranpana), nM60
TPMrpTOPYKcycHoro aaranpana (rpadrropaneraaraztpana) M aarpesaior ,n:ononaoro
yrrapasarraa )l(M,n:KOCTM.CYX0H: OCTaTOKnepepacraoparor B 0,2 Mn xnoporpopxra M
accnenyror MeTo,n:aMMxpoxraro-Macc-crreKTPoMeTPMM.
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PMC. 12. MacC-CrreKTP
«CP 47,497-C8»

zmaneransnoro npoasaozmoro Z-M30Mepa
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~471. /I •••• <:2·CP04'.497·C8 tEl !oS dlAC:-5-(1.1-d,~e(hylOCtyl)-2-« 1S.3S)-)-nyd,o><ycyc:lohe><yl)ph ••nol

2000

-r ;

PMC. 13. Macc-cnexrp ,n:Mau;eTMnbHoro npoassoznroro E-M30Mepa

«CP 47,497-C8»
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2000

'468- • TFA-CP47,497·C8 (2) SS diTFA-S-( I, j-dlmethyloctyf}-2-« 1R.3S)-3-hycIlO.<ycyclot\E,.<yl)phenol
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PHC. 14. MacC-CIIeK1p 6Hc-1pHqnopau.eTillIbHoro IIPOH3Bo,n;Horo

Z-H30Mepa «CP 47,497-C8»

5000

'469 • TFA·CP47,497·ce (E) $S ClITFA-S-(1,1-d,melhyloctyl)-2-«1 5,3S)·3·hydroxycyclohe.<yl)phenol
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PHC. 15. MacC-CIIeK1p

E-H30Mepa «CP 47,497-C8»

6HC-1pHq>TOpau.eTHJIbHOrO IIPOH3Bo,n;Horo

3. HCCJIe~OBaHHe MeTO~OM raaoaoa xpcssarorpaipaa

MeTO,n; ra30BOH xpoaarorpadiaa IIpHMeIDIeTcH ,n;AAH,n;eHTH<pMKau.MH,a TaIOKe

KOJIlflIeCTBeHHoro onpezieneaaa KaHHa6HHOH,l1;OB.

Taaoxpoaarorparpasecxaa aHaJIH3 npoaonar B CJIe,lzylOIIJ,HXYCJIOBHHX:

- KOJIOHKa xsapueaaa KaIIHJIAApHaH ,n;JIHHOH 30 M, ,n;HaMe1poM 0,32 MM, C

MeTHJICHJIHKOHOBOH cranaoaapnoa <pa3OH (rana HP-l), JIH60 C MeTHJICMJIHKOHOBOH

<pa3OH,conepacamea 5 % <peHMJIbHbIX rpynn (rana HP-5);

- TeMileparypa HCIIapHTeAA - 280°C;

- TeMileparypa nnrepdieiica ,n;eTeKTopa - 290°C;

- HaqaJIbHaH TeMileparypa KOJIOHKH- 200°C;

- KOHeqHaH TeMrrepaTypa KOJIOHKH- 290°C;

- CKOPOCTbnozrsexra TeMilepaTypa KOJIOHKH- 10°C/MHH;
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- BpeWJ: BbI)l,ep)l(K11npa KOHe"llHOMresmeparype - 15 MHH;
- ra3-HOCHTenb - a30T (mIH BO)l,OPO)l,);
- )l,eTeKTOprrnaMeHHo-RoHH3an:HoHHbIM;
- CKOPOCTbrrOTOKara3a-HOCRTeIDI - 1,0 MrrlMRH;
- pe)l(liM BBO)l,npofisr - C neneaaesr rrOTOKa(Split 40: 1).

B xasecrae npanepa aa pHC. 16-19 npaaezteasr xpoaarorpaxeasr cnapronsrx
3KcTPaKToB «cnaacos», conepzcamax «JWH-018» R H30MepbI «CP 47,497-C8»,
xpoxrarorpasorsr 3THX )l(e 3KcTPaKToB nocne IIpOBe)l,eHIDI HX an:eTHnHpoBaHIDI H
TPRcpTopan:eTHnHpoBaHIDI, a raiose nRHeMHbIe HH)l,eKCbI ynepacrsanaa (Rl),
nonyseaasre na xposaarorparpe "Agilent 6890" na KonOHKe HP-1
(30 M x 0,32 MMx 0,25 MKM;ra3-HOCHTenb - a30T).

Response_
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360000

360000

340000

320000

300000

280000

260000

240000

220000

Signal 5-S.D'lfID1ACH

f I

Time

PHC. 16. Xponarorpasoaa CIIHpToBoro 3KcTPaKTa
14.6 MUH - BHTaMRHE; 15.1 MUH - «JWH-O 18» (Rl=313 7).

«cnaaca» :
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Signal 5-11 O'\FIDIACH

VieW" 'Y'lO<;Ie. Integration
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PHC. 17.
9.7 MUH

9.9 MUH - Z- H30Mep «CP

Xpouarorpaseaa CIIHpToBoro 3KcTPaKTa
E-H30Mep «CP 47,497 -C8»

47,497-C8» (RI=2675).

«cnaiica» :
(RI=2662);
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Pac. 18. Xponarorpaseaa 3KCTPaKTa «cnaaca» rrOCJIe a~eniJIHPOBaHIDI:

10.2 MUH ,1J;Ha~eTHJIbHOe rrpOH3BO,1J;HOeZ-H30Mepa «CP 47,497-C8» (RI-2714);
10.3 MUH

2.00 B.OO4_00 B_OO

«CP 47,497-C8» (RI=2725).
,1J;Ha~eTHJIbHOe rrpOH3BO,1J;HOe E-H30Mepa
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PHc.19. XpOMaTOrpaMMa 3KCTPaKTa «cnaiica» nOCJIe TPHqlTOpa:u;eTHJIHpOBaHlliI:

6.9 MUl-l - 6HC-TPHqlTOpa:u;eTHJIbHOe npoasaonaoe Z-H30Mepa «CP 47,497-C8»

(RI=2262); 7.3 MUl-l - 6HC-TPHqlTOpa:u;eTHJIbHOe npoaanoztaoe E-H30Mepa «CP

47,497-C8» (RI=2316).

KOJIWIeCTBeHHoe onpeneneaae CHHTenRecKHX KaHHa6HHOH,Zl,OB B cnyxae
Heo6xo,n;HMOCTH (H npa HaJIHqHH TaKoH B03MO)l(HOCTH) nposonar C npHMeHeHHeM

MeTo,n;a BHYTPeHHero crannapra. B xasecrae BHYTPeHHero craaziapra HCnOJIb3)'lOT

MeTHJICTeapaT. K npo6e BeIIJ,eCTBa MaCCOH 10-20 Mr nofiaanaior 1 MJI pacrsopa

MeTHJICTeapaTa B MeTaHOJIe C KOH:u;eHTPa:U;HeH1 Mr/MJI. Ilonyseaasra 3KCTPaKT nOCJIe

BCTPIDrnBaHlliI H OTCTaHBaHlliI nonyseaaoit CMeCH, HCCJIe,lJ;)'lOTB YKa3aHHbIX BbIIIIe

YCJIOBlliIX.

I1cCJIe,n;OBaHHe npOBOMT He MeHee qeM B TPex nOBTopHOCTHX ,n;JIHKa)l(,lJ;OH

npofisr, no pe3YJIbTaTaM napaJIJIeJIbHbIX aHaJIH30B onpenenaior cpezmee aaaxeaae
MaCCOBOH ,n;OJIH CHHTeTWIeCKoro KaHHa6HHOH,n;a H paCCqHTbIBaIOT ,n;OBepHTeJIbHbIH

HHTepBaJI.

PaCqeT KOJIHqeCTBeHHoro co,n;ep)l(aHIDI CHHTeTWIeCKoro KaHHa6HHOH,n;a

rrpOBOMT no <p0pMYJIe:

X = Sx . m CT • K . 100

( I

%, rne:

Sx - nJIOIIJ,a,n;bnaxa onpenenaevoro BeIIJ,eCTBa;

SCT- nJIOIIJ,a,n;bnaxa BIJyTPeHHero craanapra;
mCT- Macca BIJyTPeHHero CTaH,n;apTa, Mr;

mil - Macca HCXO,n;HOHnpofisr, Mr;

K - cooTBeTcTB)'lOIIJ,HH OTHOCHTeJIbHbIH MaCCOBbIH K03<p<pHIl,HeHT

(,n;AAJWH-O 18 pasea 0,90).
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4. :iKH,lJ;KOCTHaH xpoesarorpaipaa

MeTO,n; )KH,n;KOCTHOHxpoaarorparpaa rrpHMeIDIeTcH ,n;IDIH,n;eHTHcpHKa:U;HHH,

IIpH Heo6xo,n;HMOCTH,KonWIeCTBeHHoro onpezieneaaa KaHHa6HHoH,n;OB.

Ilparoronneansre MeTaHonhHhIe 3KcTPaKThI pacrarensnsrx cxreceti nepen

xpoaarorpaqra-recxaa aHallH30M rrpensaparensao uenrpadryrapyror H <pHnhTPyIOT

xepes MeM6paHHhIH <pHnhTPCpaaaeposr rrop He fionee 0,5 MKM.
Pasneneaae KOMrrOHeHTOB xposrarorpadiapyesnax 06pa3:U;OB rrpOBOMT aa

KonOHKe, ynaxoaanaoa copfienroxr aa OCHOBeCHnHKareIDI, MO,n;H<pH:U;HpOBaHHoro

XHMWIeCKHrrpHBHTOH<pa3OHC18, IIpH cnezryromax ycnoaaax aaanasa: nonsaxaaa

cpa3a- aueroaarpan-sona (B 06'heMHOMCOOTHOIIIeHHH85: 15); pe)KHM 3JllOHpOBaHHH

- H30KpaTWIecKHH; CKOPOCTh rrOTOKa 3nIOeHTa - 0,5 MJIlMHH; napannensaoe
zterexrapoaaaae Y<l>-crreKTPoB ,n;Ho,n;Ho-MaTPH"lfHhIMzterexropov aa mTH ztnaaax

sona: 210, 220, 247, 280, 315 HM npa resmeparype 30°C; 06'heM npofisr
aaanaaapyeaoro ofipasna - 5 MKn.

B xasecrae npasrepa na pHC. 20 npaseneaa xpoxarorpaxora 3KcTPaKTa
«crraiica» npa ,n;eTeKTHpoBaHHH na pa3HhIX ,n;nHHax nonn, nonyseaaaa aa

xpouarorparpasecxoit CHCTeMe ,n;IDI B3)l{X "Agilent 1100 Series" na KonOHKe

"ZORBAX Eclipse XDC-CI8" (150 MM x 4,6 MM x 5 MKM).
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MeTaHOJIbHOrO 3Kc1paKTa «cnaiica», cozrepzcauiero: 8.3 MUH - «JWH-O 18»; 9.2 MUH

- Z-H30Mep «CP 47,497-C8»; 13.0 MUH - E-H30Mep «CP 47,497-C8»

Ha pHC. 21-23 npaaeneasr Y<l>-crreKTPbI «JWH-018» H H30MepoB «CP
47,497-C8», nonyseaasre aa xpouarorparpaxecxoa CHCTeMe )l;IDI B3)KX "Agilent

(\ 1100 Series". H,n;eHTH<pHKaIUUIKOMIIOHeHTOBxposrarorpasoa rrpoH3BO,n;HJIaCbMeTo,n;OM
ra30BOH xpoxrarorpadiaa C Macc-crreKTPoMeTPJilIeCKHM ,n;eTeKTHpoBaHHeM. IIpH 3TOM
aHaJIH3Y nozmeprana npofisi amoaros, c06HpaeMbIX na ssrxone H3 Y<l> zterexropa
xpcaarorparpa, rrOCJIeperacrpauaa KIDK,lJ;OrOxpoaarorpadnrsecxoro IIHKa.
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5. HCCJle,I1.0BaHHe MeTO,I1.0MYCI>-cnelITpo<l>oToMeTpHH

KOnIfqeCTBeHHoe onpeztenenae CliHTeTWIecKHX xamrafianoanoa MeTo,n;OMY<l>-

crrexrpodrcro-nerpaa npoaoztar na cnexrporporoaerpe VARIAN, CARY 100 Cone
ana na npyrnx aHaJIOrWIHbIX npafiopax, no MeTo,n;liKe C liCnOJIb30BaHlieM

KaJIli6pOBOqHOM 3aBMCMMOCTM.,z::(mI nocrpoenaa KaJIli6pOBOtIHOM aasacaaocra

rOTOB.HTcrannaprasra pacrsop BeII.1;eCTBaB sane rM,n;pOXJIOpM,n;aB MeTaHOJIe. 113

nonyseaaoro TaKliM 06pa30M craanapraoro pacrsopa rOTOB.HTrryrev pa36aBJIeHIDI

He MeHee 4 pacraopos C KOH:u:eH1'pa:U:li.HMMB anrepsane OT 0,001 no 0,005 MriMJI.
<l>oTOMe1'pMpOBaHlie pacrsopos nposozisr B xaapueasrx xroserax C ,n;JIliHOM
OnTliQeCKOrO rryrn 10 MM OTHOCliTeJIbHOMeTaHOJIa, B ,n;liana30He 200-400 HM

(aanpauep, MaKCMMYMnOrJIOII.1;eHIDI,n;JI.HJWH-O 18 coorsercrsyer 217 HM). Ilpa
nocrpoeaaa KaJIM6pOBOQHOM3aBliCliMOCTMno OCMa6C:U:MCCOTKJIa,n;bIBaIOTsaaseaae

KOH:u:eH1'pa:U:MM(C, MriMJI), a no OCMopnaaar - orrraxecxyto IIJIOTHOCTb(A, en. orrr,
nJIOTHOCTli).

C :u:eJIbIOonpenerrenaa conepzcaaaa CliHTeTWIeCKoro KaHHa6liHOH,n;a(B Bli,n;e

rnnpoxnopana) B liCCJIe.n:yeMOMofipasne HaBecKY 50 Mr (m) sxcrparapyior 25 MJI (V)
MeTaHOJIa B reneaaa O,n;HOM ztsyx MliHYT, 3aTeM OT<pMJIb1'pOBbIBaIOT

(:u:eH1'pM<pyrMpYIDT)OT ocamca paCTMTeJIbHOMMaCCbI. Y<l> cnexrp nonyxeaaoro
pacrsopa perncrpapyror B rex ace YCJIOBli.HX,QTO li Y <l> cnexrpsr CTaH.n;apTHbIX
o6pa3:U:OB. 3aTeM, onpeztenas snaaeaae OnTliQeCKOM nJIOTHOCTli ,n;JI.Hofipasna,
HaXOMT xonnearpaumo (C) CliHTeTliQeCKOrOKaHHa6MHOH,n;aB Bli,n;eranpoxnopana B

pacrsope no KaJIM6pOBOQHOM3aBliCliMOCTli li paCCQliTbIBalOTcoztepzcaaae BeII.1;eCTBa

no <p0pMYJIe:

Q = C . V 100 %
m , r,n;e

Q - cozrepzcamre orrpenenaeaoro BeII.1;eCTBa,Macc. %;
C - xonnearpauax seuiecrsa B pacrsope, HaM,n;eHHa.Hno KaJIli6pOBOQHOM

3aBliCliMOCTM,MriMJI;

V - 06'beM MeTaHOJIa,B KOTOPOM6bIJIa pacraopena HaBeCKaofipasua, MJI;
m - HaBeCKaaccnezryesroro ofipasua, Mr.
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PHC. 24. Y<D-cneKTP JWH-018 B MeTaHOJIe

6. HCCJIeJ],oBaHHe MeTOJ],OM HK-cneKTpOCKOnHH

500

•

MeTO,D;amppaxpacaoii cnexrpocxonaa ,D;IDIBblllBJIeHIDI Bem;eCTB«JWH-O 18»
H «CP 47,497 -C8» B paCTHTeJIbHbIX CMeCID( MO)KeT 6bITb HCrrOJIb30BaHnOCJIe

npenaaparensnoro BbI,D;eJIeHlUI )'Ka3aHHbIX Bem;eCTB, aanpaaep, cnocofiov

TOHKOCJIOMHOMnpenaparaaaoii xpoaarorparpaa. M3BJIeqeHHe ofipasna semecraa C

nosepxaocra CHJIHKareIDI, cocKo6JIeHHOrO C nosepxaocra TCX-rrJIaCTHHbI (6e3

HH,D;HKaTopa) B cooTBeTCTB)'IOm;eM xpoaarorparpaaecxoii 30He, rrpoasaonsr

He60JIbIlIHM KOJIHqeCTBOMMeTaHOJIa.MeTaHOJIbHbIM3KcTPaKTTm;aTeJIbHOorztenaior

OT copfieara UeHTPH<pyrHpoBaHHeM rrpHrOTOBJIeHHOMB3BeCH, JIH60 cpHJIbTPaUHeM
qepe3 MeM6paHHbIM CPHJIbTP,BbICYIlIHBaIOT,D;ocyxa B TOKe soanyxa H rreperaparor
rronyseaasra CYXOHOCTaTOK3KC'IpaKTa C 6POMH,ll;OMKaJIIDI. Ii3 rrpHrOTOBJIeHHOM

CMeCHrrpeCC)'IOT Ta6JIeTKY, KOTOP)'IOHCrrOJIb3)'IOT,D;IDInonynenaa l1K-cnexrpa aa

I1K -<DYPbe-crreKTPOMeTPe.
CrreKTPbI perHCTPHpOBaJIH B pe)KHMe "nporrycxaaae" B HHcppaKpaCHOM

06JIaCTH BOJIHOBbIXQHCeJI OT 4000 ,[1:0 400 CM -1 npa CJIe,D;)'IOm;HXYCJIOBHHX:

,lI;eTeKTOpDTGS-KBr; paspemenae - 4 CM-1; CKOPOCTbBpam;eHIDI sepxana - 0,6329;

KOJI~eCTBO cKaHHpoBaHHH - 32. 06pa6oTKY nonyseaaux cnexrpos npOH3BO,ll;HJIH

na nporpaseaaoxr o6eCneQeHHH«OMNIC» sepcaa 6.la.

(
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7. CIlopMHpoBaHHe BhIBO~OB

TaKMM 06Pa30M, npa amUIM3e paCTMTeJIbHbIX cMeceH (ecnaiicoa») cnezryer
MCnOJIb30BaTb cnezryromyro cxesry MCCJIe,ll;OBaHlUI:

1) BHeIlIHMH OCMO'Tp npe,lI;CTaBJIeHHbIX BeIIJ;eCTB, B3BeiliMBaHMe M orfiop
npe,lI;CTaBMTeJIbHbIXnpo6;

2) aa CTa,II;MMnpensaparensnoro MCCJIe,lI;OBaHlUI,,lI;JUI.roro liT06bI MCKJIIOliMTbB

MCCJIe.zzyeMbIX nemecrsax paCTMTeJIbHOrO npOMCXO)l(,l1;eHIDIHaJIMliMe npMpO,lI;HbIX
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KaHHa6HHOH,n;OBH OnHaTOB, npOBO,n;HTC.SIHCCJIe,n;OBaHHeMeTO,n;aMHKaneJIbHbIX

pea~HH, OnTIfqeCKOH MHKpOCKOnHH H TOHKOCJIOHHOHxpOMaTorpa~HH no
MeTo,n;HKaMHCCJIe,n;OBaHH.SIHapKOTIfqeCKHX cpencrs, nonyxaexsrx H3 KOHOnJIH H

MaKa. Ha :nOH )Ke CTa,n;HHB paCTHTeJIbHbIX CMeC.SIXBbUIBJI.SleTC.SIHaJIIfqHe HJIH

OTCYTCTBHe~parMeHTOB JIHCTOBmampes npencxaaarenea (Salvia divinorum), CeM.SlH

raaajicxoii P03bI (Argyreia nervosa), JIHCTbeBH U;BeTKOBronyfioro JIOTOCa(Nymphea
caerulea), a TaIOKe KOHTPOJIHpyeMbIX XHMIfqeCKHX BeIu;eCTB (<<JWH-XXX», «CP

47,497-CX», «HU-XXX»);
3) rrocnezryromas OKOWlaTeJIbHa.SIH.n;eHTH<pHKau;H.SI3THX coezranenak ,n;OJI)KHa

nposonarsca MeTo,n;aMHra30BOH, )KH,n;KOCTHOHxponarorpadnra HJIHxponaro-xacc-

cneKTPoMeTPHH, nOCKOJIbKY BpeMeHa y,n;ep)KHBaHH.SI(annexcsr yztepzcaaaaaa)
YKa3aHHbIX coezraaenaa OTJIHqaroTC.SInpyr OT npyra B 60JIbllIeH CTeneHH, qeM
K03~~HU;HeHTbI xpojaarorparpaaecxoii no,n;BH)KHOCTH B TOHKOCJIOHHOH

xpovarorpadiaa. ITPH cpaBHeHHH Macc-cneK1poB, nanpaxrep, aeofixozraao
ofipantart, BHHMaHHena 3HaqeHH.SIxapaxrepacraaasrx HOHOBH, B nepsyto osepezrs,

MOJIeKYJI.SlpHoroHOHa. TaK ,n;JI.SICH2-rOMOJIOrOBcnsar BeJIIfqHH xapaxrepacraxastx

HOHOB,KaK npaBHJIO, xparea 14 mlz ,a,n;JI.SIOCHrrOMOJIOrOB - 30 mlz;
4) onemca cosoxynaocra pe3YJIbTaTOB rrpoaezrenasrx HCCJIe,n;oBaHHHH

~OPMYJIHpOBaHHeBbIBO,n;OB.

ITo coaoxynaocra pe3YJIbTaTOB nposeneaasrx HCCJIe,n;oBaHHH3KcnepTHbIH

BbIBO,n;u;eJIeC006pa3HO~OPMYJIHpOBaTbcnezryrontaa 06Pa30M:
«ITpe,n;cTaBJIeHHOe na HCCJIe,n;OBaHHeBeIu;eCTBO MaccoH «KOJIHqeCTBO B

rpaseaax» coziepaorr B CBoeM COCTaBe «HaHMeHOBaHHe CHHTeTIfqeCKOrO
KaHHa6HHoH,n;a,BKJIIOqeHHOrOB Cnacox IIlepesaa».
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Ilpanozcenae 1

MeToAHKa Mop«l>OJIOrO-aHaTOMHqeCKOrO HCCJIeAOBaHHHNymphaea

caerulea

I'onyfioa JIOTOC (HMJIhCKa5I KYBIIIMHKa) - Nymphaea caerulea Say. (CMH.

Nymphaea nouchali Burm. f var. caerulea (Sav.) Verdc.), KOTOpa5IOTHOCMTC5IK

pony Nymphaea L, ceMeMcTBYNymphaeaceae Salisb.

PacnpocTpaHeHMe: ,n:aHHbIMBM,n:eCTeCTBeHHOnpoaspacraer B BOCTO"lfHOR

A<pPMKe, onacan M3Erarrra, scrpesaerca B Taananne M I1H,n:MM.

MopcponOrn"lfeCKa5I xapaKTepMcTMKa: MHOrOJIeTHee rpaB5IHMCTOe pacreaae,
rIl,n:PO<pMT,C XOPOIIIOpa3BMTbIM KOpHeBMII1;eM,nMCTb5IOTXOMT nenocpencrseaao OT

KOpHeBMII1;a. nMCTb5I npocrsre, uensnsre, "lfepeIIIKOBble, nonsonnsre - TOHKMe M

nezcasie, nazraonnsre - rrnaBaIOII1;Me KO)l(MCTble, rescao-aeneasre 25-40 CM B

,n:HaMeTpe, BepxYIIIKa nucronoii rrnaCTMHKM oxpyr'rraa, xpaa BonHMcTbIR,

n;eJIbHhIR, OCHOBaHMeJIMCTOBORrrnaCTMHKM BhleWIaToe, cepzntesanaoe. QBeTKM

ozraaoaasre ua ,n:nMHHbIX n;BeTOHO)l(KaX, xpyrnnae, no 15 CM B ,n:MaMeTpe,

aKTMHoMOP<PHb1e, ofioenonsre, C ,n:BORHbIM OKonOn;BeTHMKOM, xameaxa M3 4
qaIIIenMCTMKOB, npa OCHOBaHMMHeCKonbKO CPOCIIIMXC5I.BeHqMK M3 fionsmoro
xonasecraa csorionaax nenecrxos. Oxpacxa OT cane-dmoneroaoji aa BepxyIIIKe

nenecrxa no )l(enTOR Y OCHOBaHM5Inenecrxa. Aanpouea COCTOMTM3 MHO)l(eCTBa

ThlqMHOK. Taaeuea ueaoxaprmsnt. Ilnon - MHorOCeMeHHa5Ixopofioxxa.

PMCYHOK 1. BHeIIIHMR BM,n:userxa rony6oro noroca - Nymphaea caerulea Say.

~n5I ,n:OKa3aTenbCTBa rrpMcYTcTBM5I B COCTaBe KypMTenbHhlx CMeceR

<pparMeHToB n;BeTKa rony6oro nOToca Heo6xo,n:MMO rrpoBecTM MOP<P0JIOro-

aHaTOMMqeCKOe MCCJIe,n:OBaHMepaCTMTeJIhHhIX KOMrrOHeHTOB KypMTeJIhHhIX

cvecea.
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MaTepRanhI: MRKPOCKOII EHOME,n:-2 C 06'heKTRBaMR x4/0,1;
x 1010,25; x 4010,65. <1>oToaIIIIapaT IJ;RCPPOBOH Samsung NY 4., npeznrernsre
crexna, IIOKpoBHhle crexna, ne3BRX, IIRHIJ;eThI, rRCTOXRMRqeCKRe peaKTRBhI:

pacrnop cpJIOpOrJIIOIJ;HHa 0,1% CIIRPTOBhIH H KRCJIOTa cepaaa 50%, CHCTeMa:

rnHIJ;epHH: sona: CIIHpT 3THJIOBhIH (1: 1: 1).
MeTollHKa aHarrH3a:

IIoMecTHTh R3MenhqeHHhle cpparMeHThI KypHTeJIhHOrO cfiopa B cHcTeMY

rJIHIJ;epRH: aozta: CIIRpT 3TRJIOBhIH B COOTHOIIIeHHH 1: 1: 1 ,n:nx pa3MaqHBaHRX.

IIpoBecTH asyseaae cpparMeHToB cfiopa IIpH IIOMOm;H craanaprnsrx
MopcponOrHqeCKRX, MHKPOCKOIIHqeCKRX H rHCTOXHMHqeCKRX MeTo,n:HK [1,2].

OT,n:eJIRTh OT 06m;eH qaCTR cpparMeHThI neIIeCTKOB 6enoro RnR

rony6oro IJ;BeTa. IIpHroToBRTh BpeMeHHhIH MRKpoIIpeIIapaT IIOIIepeqHOrO cpesa

JIeIIeCTKa.

( I

PRCYHOK 2. BHeIIIHRH BR,ll;cpparMeHTa neIIeCTKa IJ;BeTKa Nymphaea caerulea
(o603HaqeH CTPeJIKoH)

06HapY)KRTh na IIOIIepeqHOM cpese JIeIIeCTKa XOPOlliO Pa3JIRQRMhle KneTKR

3IIR,n:epMhI, Me30cpRJIJI, MeJIKRe IIpOBO,ll;Xm;He IIYQKH.

06paTHTh BHHMaHHe aa TO, QTO BepXHXX 3IIH,n:epMa COCTOHT R3 KpyIIHhIX

npaaoyronsnsrx KneTOK, IIJIOTHO IIpHJIeraIOm;HX npyr K npyry, CHapY)KH

IIOKPhIThIX TOJICThIM CJIOeM KyTHKynhI, a HH)KRXX 3IIH,n:epMa COCTOHT H3

BhITHHYThIX KJIeTOK, BH,n:OH3MeHeHHhIX B COCOQKOBH,n:Hhle BOJIOCKH - rH,ll;pOIIOThI,

OCHOBHax CPYHKIJ;HXKOTOPhIX COCTOHT B IIOrJIOm;eHHH HOHOB H3 sonsr.

06paTRTh BHHMaHHe aa TO, QTO Me30cpHJIJI npencrasnea a3peHXHMOH,

Me)K,n:y KneTKaMH KOTOPOH paCIIOnO)KeHhI xpyrrasre Me)KKneTHHKR.
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PHCYHOK 3. Ilonepe-msra cpes JIeneCTKa IJ;BeTKaNymphaea caerulea

A - 06m;HM BH,LI;,E - COCOqKOBH,n;HbIeBbIPOCTbIHIDKHeM snanepvu, B - KJIeTKlI
a3peHXHMbI B Me30cpMJIJIeJIeneCTKa

Ilparoroaars BpeMeHHbIM MHKponpenapaT 3nH,n;epMbI JIeneCTKa.

06paTHTb BHHMaHHe aa CPOPMY KJIeTOK snanepasi JIeneCTKa, KOTOPruI

npencrasneaa MeJIKHMH KJIeTKaMH np.SlMoyrOJIbHOM HJIH MHororpaHHoM CPOPMbIC

np.SlMbIMH aHTHKJIHHaJIbHbIMH CTeHKaMH, caapyaor nOKpbITbIMH ryCTbIM CJIOeM

KYTHKYJIbI.
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PHCYHOK 4. 3nH,n;epMa sepxaaa JIeneCTKaNymphaea caerulea

Ha OCHOBaHHH nponezteaasrx HCCJIe,n;oBaHHM cnenars cnenyromee

3aKJIIOqeHHe0 TOM, qTO npa H3yqeHHH 3nH,n;epMbIJIeneCTKa H norrepexaoro cpesa

JIeneCTKa BhI,n;eJIeHbICJIe,D;)'lOIIJ;He,n;HarHOCTHqeCKHenpH3HaKH:

• HaJIHqHe a3peHXHMbI B Me30qmJIJIe JIeneCTKa, CBOMCTBeHHOM

paCTeHHHM - ranpodnrraa, K KOTOPbIM OTHOCHTCHNymphaea caerulea Sav.
CeMeMCTBaNymphaeaceae Salis b.;

• MHororpaHHaH <popMa KJIeTOK sepxneii snanepxu JIeneCTKa; KJIeTKH

CHapY)I(HnOKpbITbI TOJICTbIMcnoexr xyrzxym,r;

• HH)I(HHH arraztepwa COCTOHTH3 BbITHHYThIX KJIeTOK, BH,n;OH3MeHeHHbIXB

COCOqKOBH,n;HhIeBOJIOCKH- ranponorsi, OCHOBHaHCPYHKlI,HHKOTOPbIXCOCTOHTB

nOrJIOm;eHHH HOHOBH3 BO,n;bI.

(

MeTO,lJ,HKa Mop4>OJIOrO-aHaTOMHQeCKOrO HCCJIe,lJ,OBaHHH

Salvia divinorum
CJIe,D;)'lOm;HMnonynapasra pacrenaea cpezra KypHTeJIbHhIX cMeceM HBJIHeTCH

maJI<peMnpeztcxasareneii (Salvia divinorum), KOTOPhIMOTHOCHTCHK pony Salvia

ceMeMCTBa Lamiaceae. B npapozte Salvia divinorum BCTpeqaeTCH B ,n;OCTaTOqHO

60JIbmOM apeane B MeKcHKe (urrar Oaxaxa), 3TO MHOrOJIeTHee TpaBHHHcToe

pacreaae, C ,n;OCTaTOqHOxpynasna xopaeaanrea. I106erH BeTBHCThIe,BhICOTOMno

1,5 M, no nOJIO)I(eHHIO B npocrpaacrne npHno,n;HHMaIOIIJ;HeCH,aa nOnepeqHOM

CeqeHHH HMeIOT xersrpexrpaaayio <P0PMY. JIHcTopaCnOJIO)KeHHe cynporanaoe.

JIHCTbH npocrsre, uensmae, cpopMa JIHCTOBOMnJIaCTHHKH OBaJIbHaJI, zto 20 CM
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,n;JIMHOH, KpaH 3y6~aThIH:, aepxynnca OCTpaSI. JIMCThSI, KaK M cTe6JIH

orrymeuasre. CO:U;BeTMSI:U;MMOH,n;HhIe,TMpChI. lJ,BeTKM3MrOMOPCPHhIe,C ,n;BOH:HhIM

OKOJIO:U;BeTHMKOM,~ame~Ka COCTOMTM3 5 cpocmaxca ~ameJIMCTMKOB 6JIe,n;Ho-

cpMOJIeTOBOro :U;BeTa, BeH~MK ,n;Byry6hIH. Oxpacxa JIerreCTKOB 6eJIaSI, JIerreCTKM

3Ha~MTeJIhHO onymeasr. Annponeii COCTOMT M3 2 ThI~MHOK, raaeuea
ueaoxapmnaii, rrJIo,n;- xersrpexmesmrsra :u;eHo6MH:.

MaTepMaJIhI: Maxpocxon EMOME,n-2 C 06'heKTHBaMM x4/0,1; xlO/O,25;
x 4010,65. <I>oToarrrrapaT:U;HCPPOBOHSamsung NV4, rrpezcrenrsre CTeKJIa,noxponasre

CTeKJIa, JIe3BMSI,namrersr, rMCTOXMMM~eCKMepeaKTMBhI: paCTBOp cpJIOpormo:U;MHa

0,10/0 cnaprossia H KMCJIOTacepnaa 50%, rJIM:u;epMH,sozta, cnapr 3TMJIOBhIH.

MeTO.llHKa aHarrH3a:

IIoMecTHTh M3MeJIh~eHHhle cpparMeHThI KypMTeJIhHOrO cfiopa B cMcTeMY

rJIM:u;epMH:sona: cnapr 3TMJIOBhIHB COOTHomeHMM1: 1: 1 ,n;AApaaaaxanaaaa.

IIpoBecTM M3y~eHMe cpparMeHToB cfiopa npa nOMOm;M CTaH,n;apTHhIX

MopcpOJIOrM~eCKMx,MMKpOCKonM~eCKMXM rMCTOXMMM~eCKMXMeTo,n;MK.

lJ,BeToK OT,n;eJIMThOT o6m;eH: ~aCTM M nposecra ero MopcpOJIOrM~eCKoe

OIIMCaHHe.

Y~MThIBaTh npn orracaaan Mopcporror~ecKoro CTpoeHMSI :U;BeTKOB

cnenyiomae MopcporrorM~ecKMe xapaKTepMCTMKM: TMn CHMMeTPMM:U;BeTKOB,TMn

OKOJIO:U;BeTHHKa,ocofiennocra ero cTpoeHMSI, crpoeaae annpouea M raneuea, TMn

3aBSI3M. lJ,BeToK manrpea 3MroMoPCPHhIH, ~aIIIe~Ka CPOCTHOJIMCTHaSI,5-~JIeHHaSI,

BeH~MK ,n;Byry6hIH, OKpaCKa nenecrxos fienaa JIH60 6JIe,n;HO-:>KerrTaSI,aanpouea
COCTOMT M3 2 ThI~MHOK, raaeueji uenoxapmnra, 3aBSI3h BepxHSISI,

~eThlpexrronacTHaSI .
.-

( \

'-
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11111/1
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PMCYHOK 5. BHemHMH BM,n;U;BeTKaSdlvia divinorum
A - B uaerymea BlUe, E - B pa3MO"lleHHOM BlUe (B COCTaBeofipasna KYpMTenbHoH

cxreca)

IIpMroToBMTb BpeMeHHblH MMKponpenapaT 3nM,n;epMbI "lIame"lJKMM BeH"lJMKa.

06paTMTb BHMMaHMe aa xapaxrep onymeaaa -rameaxa, ofipasosaaoro
npOCTblMM o,n;HOKneTO"llHbIMM BonOCKaMM, pezce MHOrOKneTO"llHbIMM, )Kene3KaMM M

He60nbmMMM )Kene3MCTbIMM TpMXOMaMM C ,n;BYKneTO"llHOH ceKpeTMpYIOIII;eH

rOJIOBKoH. COCO"llKOBM,n;HbIeBOnOCKMpacrronararorca TaK)Ke no KpaIO xanrenacraxa.

IIpM zterarrsnoa MMKpo,n;MarHocTMKe BonOCKOB cnenyer ofiparim, BHMMaHMe aa

TO, -rro B arraxansaux KneTKaX npocroro MHOrOKneTO"llHOrO BonOCKa HaKannMBaeTCH

cexper 6YPO-KOpM"lJHeBOrOU;BeTa.

( j

PMCYHOK 6. Iloaepxnocrmaii npenapar same-nca U;BeTKa Sdlvia divinorum
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06paTHTb BHHMaHMe aa TO, qTO onymenae BeHqMKa IJ;BeTKa

npe)J;CTaBJIeHO npOCThIMM O)J;HOKJIeTOqHhIMH COCOqKOBH)J;HbIMH BOJIOCKaMH H

)l(eJIe3KaMH, 06HJIbHO pacnOJIO)l(eHHhIMH no scea nOBepXHOCTH JIeneCTKa.

PHCYHOK 7. 3nH)J;epMa JIeneCTKa BeHqHKa IJ;BeTKa Sdlvia divino rum

(

PHCYHOK 8. Ilosepxaocrasra npenapar JIeneCTKa BeHqHKa Sdlvia divinorum
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IIPBTOTOBHTb MHKpOrrperrapaT nonepesnoro cpesa cTe6IDI.

IIpoBecTH oxpamasanae CIIBPTOBbIM paCTBOpOM <pJIOpormoU;HHa H KHCJIOTbI

cepaoii 50%.
06paTHTb BHHMaHHe na U;HJIHH,l1,pH"llecK)'IO<PoPMYna nonepexaou cesenaa H

xapaxrep orrynreaaa cTe6IDI, 06pa30BaHHOe MeJIKHMH rOJIOB"llaTbIMH H

)l(eJIe3HCTbIMH, a TaK)l(e KpYIIHbIMH rrpOCTbIMH MHOrOKJIeTOlffibIMH BOJIOCKaMH,

anaxansasre KJIeTKHKOTOPbIXHMeIOT 6YJIaBOBH,l1,H)'IO<p0PMY.

( .

PHCYHOK 9. Ilonepesasra cpes crefina Salvia divinorum
A - 06mHH BH,l1"E, F - onymenae crefina, B - <pparMeHT norrepexnoro

cpesa cretins
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06paTHTb BHHMaHHe na TO, qTO non 3llH,nepMOM pacnonaraerca KOJIJIeHXHMaH

MHOrOCJIOMHaHXJIOpeHXHMa, nepHUHKJIH:qeCKaH 30Ha 06pa30BaHa CKJIepeHXHMOMH

JIHrHHq,HUHpOBaHHOM napeHXHMOM, npOBO,n1lIUa1l CHCTeMa HenyqKOBOrO rana,

nepaaxnas KCHJIeMa asrpasceaa, rpaaasar C napeHXHMOM cepnnesaasr, KJIeTKH

KOTOPOMxpyrrasre COcJIa60 JIHrHHq,HUHpOBaHHblMH CTeHKaMH.

TIpoBecTH MOpq,OJIOrHqeCKOe OnHCaHHe JIHCTOBOMnJIaCTHHKH.

06paTHTb BHHMaHHe aa 1lMueBH.lJ:H)'IOq,OPMY JIHCTOBOMnJIaCTHHKH, ueJIbHblM

KpaM, OTT1lH)'T)'IOsepxynrxy, nepHCTOCeTqaTOe)I(HJIKOBaHHeJIHCTa.

TIpHroToBHTb MHKpOnpenapaT nonepesaoro cpesa JIHCTOBOMnJIaCTHHKH.

TIpoBecTH OKpallIHBaHHe CnHpTOBbIM paCTBOpOM q,JIOpormoUHHa H KHCJIOTbI

cepnoii 50%.
06paTHTb BHHMaHHe aa nopsoaearpansasra THn cTpOeHH1l JIHCTOBOM

nJIaCTHHKH H xapaxrep onynreaaa, 06pa30BaHHOe npOCTbIMH MHOrOKJIeTOqHbIMH

BOJIOCKaMH H ,nBYKJIeTOqHbIMH )I(eJIe3HCTblMH BOJIOCKaMH, anaxansnas KJIeTKa

KOTOPbIXCJIerKa cnmocnyra.

06paTHTb BHHMaHHe aa TO, qTO npOBOMIUaH CHCTeMa rrysxonoro rana,

npertcraaneaa 3 npoBo,n1lIUHMH rryqKaMH KOJIJIaTepaJIbHOrO rana, B ueHTpaJIbHOM

qaCTH pacnOJIO)I(eH O,nHH xpyrmsra ,nOP3aJIbHblM npoBoMIUHM nysox BblT1lHYTOH

q,OPMbI, npe,nnOJIO)I(HTeJIbHO arperarasra, BeHTPaJIbHble nposonanrae nysxa 60JIee

MeJIKHe, pacnonoacensr no 60KaM OT uearpansaoro. TIpoBoMIUHe rrysxa HMeIOT

napeHXHMHYID O,nHO-,.n;ByCJIOMH)'IO06KJIa.n;KY.

-
~_ i

A f)
PHCYHOK 10. Ilonepe-msra cpes JIHCTOBOMnJIaCTHHKHJIHCTaSdlvia divinorum

Cnenars 3aKJIIOqeHHe na OCHOBaHHHnposeneaasrx HCCJIe,noBaHHM0 TOM,

qTO ziannsre q,parMeHTbI JIHCTbeB, cTe6JIeM H UBeTKOBOTHOC1lTC1lK Salvia divinorum.

K .n;HarHOCTHqeCKHMnpH3HaKaM Salvia divinorum MO)I(HOOTHeCTH:

- UBeTOK 3HroMop<pHblM, xanre-nca CPOCTHOJIHCTHa1l,5-qJIeHHa1l, BeHqHK

.n;Byry6bIM, OKpaCKa JIeneCTKOB 6eJIa1l JIH60 6JIe,nHO-)I(eJITaH;

- aanpoueii COCTOHT H3 2 TblqHHOK, raneuea ueaoxaprrasra, 3aB1l3b

qeTbIpeXJIOnaCTHaH, BepXHIDI;
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- Ha3rrH,n;epMe xamesxa, seaaaxa, nHCTOBOM rrnaCTHHKH H cretins
06HapY)I(eHbI, KpOMe 06bIlfHbIX ,n;mI CeMeMCTBaLamiaceae )l(ene3HCTbIX TPHXOM C

,n;BYKneTOlfHOM rOnOBKOM H zcenesox, MHOrOKneTOlfHble npocrsre BOnOCKH,

anaxansnas xnerxa cnerxa B3,n;YTOM <pOPMbI, aaxannaaaer cexper 6ypo-

KOpHlfHeBOrO U;BeTa;

- HerrYlfKOBbIM THrr CTpOeHH}IrrpOBO,n;}III1,eMCHCTeMbIcrefina.

MeTO.ll.HKa MopcJloJloro-aHaTOMHqeCKOrO HCCJle.ll.OBaHHSI

Argyreia nervosa

Manas rasaiicxaa npesoaanaaa posa (Argyreia nervosa (Burm. f.) Bojer.)

OTHOCHTC'&K pony Argyreia Lour., K nopazncy Solanales Lindl., K ceMeMcTBY

BbIOHKOBble (Convolvulaceae A.L. Jussieu.). Argyreia nervosa eCTeCTBeHHO

npoaspacraer na 'repparopaa BOCTOlfHOMl1H,n;HHH Eanrnanem, xynsrasapyerca

BOMHorHX crpaaax MHpa. Pon Argyreia Lour, COCTOHTH3 90 BH,n;OB,eCTeCTBeHHO

rrpOH3paCTaIOII1,HX aa r-eppa'ropa a I1H,n;O- ManaM3HH, nexo roprae BH,n;bI

npoaspacraior B ABcTpanHH.

Mop<ponorwleCKa}I xapaKTepHcTHKa:

Maoronernee TpaB}IHHCTOe pacreuae BbICOTOR no 1,5M, nofiera
onpesecaesaromae, BeTBHCTble, BblOII1,Hec.&soxpyr onopsr. Jlacropacnonoaceuae
onepezraoe, nHCTb}I npocrsre, qepeIIIKOBble, ,n;nHHoR8-18cM H IIIHPHHOR 3-10 CM.

<l>opMa nHCTOBOR rrnaCTHHKH cepnnenazraaa. BepXYIIIKa nncroaoa rrnaCTHHKH

ocrpaa, OCHOBaHHe cepnnenanaoe, xpaii u;enbHbIM, )l(HnKOBaHHe nepacro-

xpaesoe.

( l



PHCYHOK 11. BHeIIIHHH BH,n;Ha,n;3eMHbIX opranon
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CTe6JIH, a TaK)I(e HH)I(HHe qaCTH JIHCTOBblX rrJIaCTHHOK noxpsrrsr
cepe6pHCThIMH BOJIOCKaMH. IJ;BeTKH O,D;HHOqHhle, ,D;OCTaTOqHO xpyrmsre.

qarneqKa CPOCTHOJIHCTHaH, 5-qJIeHHaH, BeHqHK CPOCTHOJIerreCTHhIH:,H3 rrHTH

cpocnmxca B Tpy6KY JIerreCTKOB, 5-7 CM ,D;JIHHOH:.Oxpacxa JIerreCTKOB

BeHqHKa P030Bo-<pHOJIeTOBaH. TIJIO,D;hI- BCKpbIBalO:W;HecH xopofioxxa, ceveua

)l(eJITO-KOpHqHeBOrO IJ;BeTa.

PHCYHOK 12. Pacxpsrrsre xopofiosxa Argyreia nervosa

MaTepHaJIbI: Maxpocxon EI10ME,[(-2 C 06'heKTHBaMH x4/0, 1; xlO/O,25;
x4010,65. <I>oToarrrrapaT IJ;H<pPOBOH:Samsung NV 4, npeznrernue CTeKJIa,

noxponnsre CTeKJIa, JIe3BHH, rrHHIJ;eTbI, rHCTOXHMHqeCKHe peaKTHBbI: pacrsop

<pJIOpOrJIlOIJ;HHa 0,1% crrHpTOBbIH: H KHCJIOTa cepaaa 50%, rJIHIIepHH, BO,D;a,

cnapr 3THJIOBbIH:.

MeTO,D;HKaaHaJIH3a:

TIoMecTHTh H3MeJIbqeHHble <pparMeHThI KypHTeJIbHOrO cfiopa B cHcTeMY

rJIHIJ;epHH: BO,D;a:cnapr 3THJIOBhIH:B COOTHorneHHH 1: 1:1 ,D;JIHpa3MaqHBaHHH.

TIpoBecTH aaysenae <pparMeHToB cfiopa npa rrOMOIIIH CTaH,D;apTHbIX

(! MOP<P0JIOrHqeCKHX,MHKpOCKOrrHqeCKHXH rHCTOXHMHqeCKHXMeTO,D;HK[1,2].

TIpHroToBHTh MHKporrperrapaT 3rrH,D;epMbIJIHCTa.

06paTHTb BHHMaHHe na npocrsre O,D;HOKJIeTOqHble BOJIOCKH H

aHOMOIJ;HTHbIH:,pe,D;KO,ZI;HaIJ;HTHhIH:THrr ycrsaaaoro annapara.

IIpHroToBHTb MHKporrperrapaT nonepeaaoro cpesa cTe6JIH.

IIpoBecTH oxpamasaaae cnaprossra pacrsopoja <pJIOpormoIIHHa H

KHCJIOTbICepHOH:50%.

06paTHTh BHHMaHHe aa HaJIHqHe onymeaaa cTe6JIH, ofipasoaaaaoro KaK

KpOIOIIIHMH npocrsnaa O,ZI;HOKJIeTOqHhIMHH ,ZI;BYKJIeTOqHhIMHBOJIOCKaMH.

06paTHTb BHHMaHHe aa CTPYKTYpy JIHrHH<pHIJ;HpOBaHHblx KJIeTOK KOPOBOH:

napenxmru H rrepHIIHKJIHqeCKHX BOJIOKOH, rrpOBO,ZI;HIIIYlOcHcTeMY rrysrconoro
KOJIJIaTepaJIhHOrO rana, a TaK)I(e HaJIHqHe JIH6pH<popMa B KCHJIeMe.
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Ilpanozcenae 2
C'Tp)'KTypHhIe cpopMYnhI aexoropsrx CHHTeTHQeCKHX KaHHa6HHoH,n;OB

~ ~

JWH-007
355
C25H25NO

JV\H.081
371
C25H25t\02

N/
.JIIIA-I-149

369
C26H27NO

( ,

JWH-184

341
C25H27N

JWH-018
341
C24H23NO

0/

JWH-098
385
C26H27N02

JWH-175
327
C24H25N

JVVH-185
357
C25H27NO

JWH-073
327
C23H21NO

JWH-122
355
C25H25NO

JWH-176
324
C25H24

JWH-194

355
C26H29N

JWH-196 JWH-197
341 371
C25H27N C26H29NO



JWH-193
398
C26H26N202

JWH-192
384
C26H28N20

0/

JWH-198
414 ~
C26H26N203

H U-21 0
386
C25H3803

OH

{
C J

CP 47,497

318
C21H3402

OH

CP 47,497-C8
332
C22H3602
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JWH-195
370
C25H26N20

JWH-200
384
C25H24N202

8-de Ita- Tetrah yd raean nabinol
314
C21H3002

CP 47,497-C6
304
C20H3202

OH

CP 47,497-C9
346
C23H3802
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Ilpanozceaae 3
Macc-cnexrpoverpasecrore naaasre JWH-175 Hero rovonoroa

JWH-175: ElMS 70 eV, mJz (OTH.HHT.):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: ElMS 70 eV, mJz (OTH.HHT.):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), l30 (16),115 (9),103 (2),77 (3).

Co-roxonor JWH-175: EIMS 70 eV, mJz (OTH.HHT.):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, mJz (OTH.HHT.):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).

11nozrrsepacnaerca Macc-cneK'IpJWH-018: ElMS 70 eV, mJz (OTH.RHT.):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).

(I
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~acC-CrreKTPOMeTP~ecKHe
KaHHa6IDIOM,lJ;OB

ztaansre HeKOTopbIX
IIpMJIO)l(eHMe 4
CMHTeT~ecKHX

JWH-098: EI~S 70 eV, mlz (OTH. MHT.): 385 (100),370 (98), 328 (25).

JWH-116: EI~S 70 eV, mlz (OTH. MHT.): 369 (60), 340 (56), 155 (100).

JWH-149: EI~S 70 eV, mlz (OTH. MHT.): 369 (90), 354 (95), 207 (100), 169 (70).

JWH-176: EI~S 70 eV, mlz (OTH. MHT.): 324 (60), 279 (20), 253 (50), 149 (100).

JWH-184: EI~S 70 eV, mlz (OTH. MHT.): 341 (100),326 (13), 284 (35).

JWH-185: EI~S 70 eV, mlz (OTH. MHT.): 357 (100),342 (10), 326 (22), 300 (24).

JWH-192: EI~S 70 eV, mlz (OTH. HHT.): 384 (10), 155 (5), 100 (100).

JWH-193: EI~S 70 eV, mlz (OTH. MHT.): 398 (10),141 (10), 100 (100).

JWH-195: EI~S 70 eV, mlz (OTH. MHT.): 370 (40), 254 (11), 141 (24), 100 (100).

JWH-196: ElMS 70 eV, mlz (OTH. MHT.): 341 (100),326 (30), 284 (45).

JWH-197: ElMS 70 eV, mlz (OTH. HHT.): 371 (100),356 (53), 340 (15).

JWH-198: ElMS 70 eV, mlz (OTH. MHT.): 414 (80), 369 (60), 314 (25),100 (100).

JWH-199: ElMS 70 eV, mlz (OTH. HHT.): 400 (5),100 (100).

JWH-200: ElMS 70 eV, mlz (OTH. MHT.): 384 (70), 155 (90), 100 (100).

/,
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IIpRJIo)l(eHHe 5
Macc-cnexrpsr aexoropsrx CRHTeTRlJeCKHX KaHHa6RHoR,n;OB [6]

Abundance

I I: J W H -073

1000

327

200 284

3 I 0

127

144
270

167

';1' '51;
~II ~IJ 101 I

I, 2 \1
3

2~,657 II. I 14 II1I ,I, I 87 1II1 297 I.1111'

I

9000

8000

7000

6000

5000

4000

3000

2000

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320
m/z --)

PRC. 1. Macc-cnexrp "JWH-073"
Abundance

, 2: J W H -200
100

9500

9000

8500

8000

7500

7000

( 6500

6000

5500

5000

4S00

4000

3500

3000

2500

2000

1500 384
1000 I27

56
500 254

7Z 284
39 17 1 187203 226 31 1 339 364 405
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

m/z-->

PRC. 2. Macc-cnexrp "JWH-200"
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Abundance

9000

BOOO

7000

6000

5000

4000

3000

2000 229

1000 201

I3:JWH-133
269

3 I 2

40 60 80 t o o 120 140 160 IBO 200 220 240 260 280 300
ml z--)

PRC. 3. Macc-cnexrp "JWH-133"
Abundance

14: J W H -0 18

9000

8000

7000

6000

5000

4000

(
3000

2000

1000

341

284
214

324

I 27

144 270

241

~13 T ,

63 ~/ ,I T ..tI, III I, 1~,6 200 2,~8 ~,Ir1III 298 I,
I

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340

m/z--)

PRC. 4. Macc-cnexrp "JWH-O 18"



47
Abundance

15' J W H -015

7000

327

5000

4000
3 I0

I27
3000 270

200
2000 155

1000 284

170 I84 297
40 60 80 lOa 120 140 160 180 200 220 24 a 260 280 300 320

9000

8000

6000

ml z-»

PRC. 5. Macc-cnexrp "JWH-015"
Abundance

9500

9000

8500

8000

7500

7000

6500

6000

5500

SOOO

4500
,

4000

3500

3000

2500

2000

1500

1000

500

369

284

242

352

I 27

I 55

270

I

"11
3 5.t 71~1 101 II. 111114 I

I I ~ I ,I~ :'1" 228 I 2f III 298312326I 70

r 30: JW H -020 <I -b e p tyl-J H ·.ndo!-3-yl)(naphthalen-j-yl)met

"0 60 80 100120140160180200220240260280300320340360

ml z -->

PRC. 6. Macc-cnexrp "JWH-020"
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m/z-->
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131 JW H -072 naphrhalen-l-yl(l-propyl-1 H -indol-3-yl)me

9000

3 I 3

186

284

296

144
127

270

167

I
241 254

~I8t I ~I,I I,.
2 I 3 Jt43 63 I ,~II~ 2 a 0111 22 6 II" I,

8000

7000

6000

5000

400 a

3000

2000

1000

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320

PRC. 7. MacC-CrreKTP "JWH-072"
Abundance

9000

I 32: J W H -I 75 3 -(n a ph th a Ie n -1 -y 1me th y 1)-1-p e n ty 1-1H -in d __
327

8000

7000

6000 270

5000

4000

3000 200

254141

1 1 5 I
~ 1

3
63 77 102 .J 1,1i11~II, 111101, It

40 60 80 100 1 20 140 1 60

2000 186

1000

180 200 220 240 260 280 300 320

m/z -->

PRC. 8. MacC-CrreKTP "JWH-175"
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Abundance

1000

355

284

228
338

127

144 270

1 67 254

43
1 02 .J .Ill, III, 1111JI 57

77
IIII

200
184 L 2 :11

4
h 298312 II I,

I I I

'33: JW H -0 19 (l-hexyl-l H -indol-3-yl)(na phthalen-l-yl)m ...

9000

8000

7000

6000

5000

4000

3000

2000

o
40 60 80 100120140160180200220240260280300320340360

m/z-»

PRC. 9. MacC-CrreKTP "JWH-019"
Abundance

60000

55000

50000

45000

40000

35000

30000

25000
.!

20000

15000

10000

5000 91

S can 3486 (234 0 0 m in) 250220 1 0 _ 01. D
214

144

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340

m/z-->

PRC. 10. Macc-cnexrp "JWH-250"
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0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0000

0
20

371

1 85

3 1 4

2 1 4

1 44

1 1 4 28543

89 I63 164
40 60 80 100 1 20 1 40 160 180 200 220 240 260 280 300 320 340 360 38 C

PRe. 11. Macc-cnexrp "JWH-081"

7000

- .. - .. ---- ..... ',' _ .. -- .. - ._-. __ ..-
< ,

.44 :'1-1

1

79":

4-'

:;3H

If·· .••

'&1

1~4 1/\)
"j

~,.; '9

11.1111 .I.1~I~dll'II.." 11.11. 1111111. .11111111,,1,1.1 ,I:t 1,1 r, 1..
,,1111

1:

111111 r,I ~I~1.1 .J •. II,,, II ,I I.
0

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360

17000

16000

15000

14000

13000

12000

11000

10000

9000

8000

6000

5000

4000

3000

2000

1000

PRe. 12. Macc-cnexrp "JWH-122"
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Abundance

9500
9000

8500

BODO
7500

7000

6500

6000

5500

50DO
4500

4000

3500

3000

2500

2000
43

1500

1000

500

I 7: H U -2 I 0
302

386

405
40 60 80 100 I20 140 160 180 200 220 240 260 280 300 320 380 400

mil">

PRC. 13. Macc-cnexrp "HU-210"

Abundance

I 17: H U -33 1
31 3

9000

8000

7000

6000

5000

( 4000

3000 204 237

328
2000 91 220 260

41 77
1000 109

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320
m/z-->

PRC. 13. Macc-cnexrp "HU-331"

284
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IIpHJIo)l(eHHe 6

Cxeasr Macc-crreKTPoMeTPHliecKoH cpparMeHTa~HH H rpadrasecxae H306pa)l(eHIDI

Macc-crreKTPoB nexoropsrx KOHTPOJIHpyeMbIX CHHTeTl{qeCKHX KaHHa6HHOH,l1;OB,

nonyseaasre pacserasnr rryrex [6]

JWH-073

100

80
"OJ"
IX)

0 N
0
N

% 60
0

M
40 t- "OJ"

N "OJ"-e-- ~ 0
t-
N

U"l t-
20 U"l to~ ~

O+rMM~~~~~~nh'+rn"~~~~~~'+nH~~+rMn,,rhoTTnMT~~TrnM
o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

m/z

JWH-018

~
(")

100

"OJ"
80 IX)

N

( I "OJ"~
% 60 N

"OJ"
N
(")

40 t-
N ;~ 0

~U"l t-
io N~ t- "OJ"

20 to ~~
to to
IX) N~ N

o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

m/z
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JWH-175

80

20

oo
N

100

% 60
or--
N

40

o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

m/z

JWH-184

~~
M

100

80
20

% 60

40 ~
N

20 <0
N

(, M
I

o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

m/z
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JWH-185

100 M+ 357

80

43
% 60

300

40 JWH-185
oo
M

CD
N
M

20

O+rMn~~noTrnoTrnn~rn~onnoTrnoTrnnTrMn~Mn~MnO+rn~Tr~TrnnTrrH
o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

m/z

JWH-196

100

80

% 60

40 CD
N
M

20
\ j

o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

m/z
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20

"0
100

N ~
M 0\

'D
M

80 en
21

\0

% 60

40

o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

m/z

10
10

100
M

0~
(")

80
21

% 60 eom
N

40

(
20

o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

m/z
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JWH-197

100

o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

m/z

356~

80

JWH-200

M+ 384
0 -OH~3670

100 L{) 229 (j 86L{) r-.
80 25

N'\...-I ~eo
C')

100

% 60 155

JWH-200

40

20
{ }-

40

20

o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

m/z
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JWH-195

O+rnn~Trnn~Trnn~ ••nnTT+nnnTTrn~Trrn~TrnMTTrn~Trnn~ ••nn~TTnn~
o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

m/z

80

aa~

20

100

% 60

40

JWH-193

169

M+ 398
-OH~381

86

80

aa~

% 60 100

100

40

25

JWH-193

( 1

o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

m/z
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JWH·192

100

oo~

24

It)
It)

80

% 60

40

20

o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

m/z

0
0

100

80

25
% 60

40

20

JWH·198

o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

m/z
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JWH-199

80

oo

40

100

% 60

o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

rrVz

JWH-176

100

40

80

% 60

o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

nYz
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JWH-OB1

100

80

% 60

40 ..,.~
Ii) N..,. IX)

20
..,. r-- 0..,. 0> 0

M
M

..,.

o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

m/z

JWH-122

Ii)
Ii)

100
M

..,.~
80

N

IX)
0>
N IX)

M

% 60 M
0>
to ..,.

ex)
a; N

40

r-- 0 ..,. 0N ..,. Ii) r--

20 0 N N N

to
IX)

o 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

m/z


