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Analysis of Psychotropic Components in Commercial Botanical Drugs

Tomoko HAMANO®*, Hiroko SHIODA™*, Junichi NAKAJIMA* and Ichiro YASUDA*

An effective screening method with a small sample for the detection of botanical and chemical psychotropic

components in commercial botanical drugs was established. Alkaloids were extracted by strong acid and treated

with a small volume pre-column. Salvinorin A (Sal.A), its non-alkaloid, was extracted immediately from the

residue treated with strong acid. Alkaloids and Sal.A in each of the treated samples were successfully detected by
TLC, LC/PDA, LC/MS and/or GC/MS. As a result of the analysis of commercial botanical drugs, it was revealed

that the products mixed with the psychotropic components, not only botanical but also chemical, were distributed

actually.
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WHREOREOBYE KT v 7T, Wbk RS
o TEBIINC IS EALEE D MBEREHY Y & L THLH
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IWREETDHEIC o TE, MR RFT v 7%,
MOBENHA L2 DL H DD, RS b EMHIEY
ThHhdEEHESND L OO, MR ERR ~ 7 ki
MITEN, TOREEZEDTHRNLOLEHH . I
FNENE L TV DPHE R T v 7 OREFEICBN TS, 2
D XS R OBT G, LITAEH ORISR D1
FEER 283 2Pl BRIRA SN b O LI
LIFRHEN TN D, £z, FRISFETAICKIKClREE 72 K
T v TR L 5 RPADIEEFER T, v~V v o~y
Va = AOERENPHEI SN B D, EOHEREY
T2 < ABFERL S D5-MeO- MIPT2M R H & 7=
RIS, FHREOH SN TRVENR T v JICEa &
NDRITIZONTIHE, FFICEBNMLEIZR>TETND.

YR RT v ZITRADBRE SN D08 O VER S0
Ry DELIET A IaL RTHLH, MIERRNT v/
DEF L > TODHAETIE, FEFITHROGIREIER %
LR G, ERESIET VI aA RTiERns . —F, fi
W% NZ y ZI3EERA O/ NS ORL L, BRI
RVERENCHIEE D 2RV, 22 TAE, EEORR
2 2RO FIEE MO RSy % D B OB b IR

ZIo9Wo

H3 52 %2HME LT, TLC & LC/PDA 2t Liz 27
V—=7EMS (LC XiX GC) %AWV 7-iERikIz >\
TR EITo 7. F, Tz EBEORGICHEA L-Ciim
MO ERRELIToT-DT, FOMREZIETHRET .
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1. EBMH

1) #8¥ ~ A4V (Ephedra sinica) , 7 /3%~ (Lophophora
williamsii) , % 7 (Datura tatula) F&¥-, 7~V ~ 7 (Peganum
harmala) FE-Y, 2% (Erpthroxylum coca) ¥, It X
(Pausinystalia yohimbe) #52, H V¥ 7T (Salvia divinorum)
#E, DLk 7

2) EMHR LSy TR FRR1TEIA~FR 18421,
NEHI RO, v #—F Y NTORAM 47 .

2. BEGRURE

1) WEYHBEERD =7 = NV VR (Ephe, ~4 U H
X)), AABY Y (Mes, UANZ~<HEK) , 7 hrE Uk
et (Atro) RONA RT3 2 BALKERE (Scop) (¥
YO HEE) , LIy (Har) ROV L~ Y 2 (Harm)
(= SFEFHR), 2k (Yohi, 3 b L NEKR),
2 A YRR (Coca, 2 AHEHN) , $LE /U A (SalA,
A THERN)  (Fig.l) , LLE9Rsy.
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Fig.1. Structures of Botanical Compounds
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Fig.2. Structures of Chemical Compounds
*1 : narcotics *2 : Governor-designated Drug
A= — RGBT HARMER A L. 5-MeO-MIPT, 5-MeO-AMT, 2C-1, 2C-T-213MNE45E Y
2) {E=2 % 5-MeO-DIPT, MBDB, 2C-I, 5-MeO-MIPT, THD.
3CPP, 5-MeO-AMT, TMA-2, 2C-T-2, Methylone (Mlone) 3) ZOMODEAE T TRk ZFA L7,
(Fig.2) , LA E9msy.
WIS S BETA O R AR & L TH W . 3. SWMEE

72%, Mes, 5-MeO-DIPT, MBDB, 3CPP, TMA-2I3/# 3K, LC/PDA : Waters i Alliance HPLC System (2690 =/ 3L —



LY

v arEYa—/b, 996PDA HitHes,
T— a3 )
LC/MS : Jasco International #! Quatro Ultima
GG/MS : Thermo Eletron # Focus DSQ

SLV=TLAU—T R

4. H#BHROAH

1) @Y AR E L2ilEHY 500 mg ZHLD, 2%/ —
10 mL &% C 30 sy R &%=k, AL, A%
LC AiiBhaR L L.

2) MR Ty THEE HRE LB 50 mg 280,
0.2 mol/L ¥l 3 mL %% T 20 Ay M5t %Eit L,
EEET AT E A FREBEH, I Sal A MR OREBHE
TEOPELZ =,

Thbb, FBIIT BT T AN UL LT, EXtrelut
NT-3 (Merck ) \Z4H0, 15 3 fMfE#% 27 2 v AL A 30 mL
CYEH U7z, WUE T CURfERaE L, R E A X ) —L 2.5
mL [ZENL, FO—#ET Va4 FR#EHD LC/PDA
K ONLC/MS FIEEHRNR, %0 % #fE L C TLC AEHRIR
L7

—J7, mILBOKREICE, EHICERB=FIL 5 mL 20
2T 30 RBF I 217V, A, A A RET TR
MELE L, mEWE AL — 1.0 mL IZENLT, —&
% Sal.A 58 Fl © LC/PDA KUY GC/MS HFEHARK, 7%V &
s L C TLC HEUBHEI & L7z (Fig3) .

5. 7ILhoA FREASITELE

1) TLC 7&K : Merck ¥ Silica gel 60F ,, 5 ,, REBHREL :
OzuaaRVA/ AR )=V TE=TK (75:25:2) ,
O1-7 % 7 —NKMEERE (7:1:2) , frtiliE: OUV 365
nm B, QKT —4 v FALT7REESRE, @=rt FJ
IR TR INE.

2) LC/PDA 1 7 & : Y —# TSKgel ODS-100S, 4.6
LD.x150 mm, # 7 AJEJE :40°C, BEIML O/ 7V b

Sample 50mg
add 0.2mol/L HC1 (3mL)
sonic. (20min)
[ 1
Supernatant Residue
add NH,OH add AcOEt (5mL)
load EXtrelut NT-3(15min) sonic. (20min)
add CHCl, (30mL)
CHCI, sol. Filtrate
evap. evap.
add MeOH (2.5mL) add MeOH (1mL)
| evap. | evap.

Test sol. for Test sol. for
LC/PDA, GC/MS TLC

Test sol. for Test sol. for
LC/PDA, LC/MS TLC

Alkaloids Sal. A

Fig.3. Flow Diagram of Preparation for Test Solution
Alkaloids : Ephe, Mes, Atro, Scop, Har, Harm, Yohi, Coca
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Fff5smM AT E TV aEEERETANK/TE =B
U (90:10) (043) — (74 :26) (50-5543) , ik :
1.0 mL/min, fH#EF : 210 nm (PDA 200-400 nm) , A
110 pL.

3) LC/MS H A, 51T KEEKROBEMIL LC/PDA &
FkE. 72720, BF 2594 X%2.0 1LD.X150 mm. FHE :
0.2 mL/min, A A Ak ESIH, A A IRIEE @ 120C, &
INR— g RE 400°C, a—2&EE 65V, ¥y ET
U—®EE :3.0kV, HEAR: 1pL.

6. SalA BRERADIEH

1) TLC 7@K : Merck ¢ Silica gel 60F ,, 5 ,, MEBAVREL :
XY UERBRE T (1:1) , BRETE 0 10%6EREE
BINEN,

2) LC/PDA 77 7 A : H Y —#L TSKgel ODS-80Ts, 4.6
LD.x150 mm, % 7 A{RE 1 40°C, BEMHL O/ 7V = b
SfE kTR R=RUL (70:30) (04y) — (20 : 80)

(30-34 4%) , Hid : 1.0 mL/min, #MHEE : 208 nm (PDA
200-400 nm) , JEAR : 10 pL.

3) GC/MS # 7 4 : Agilent # HP-5 (0.25mm i.d. X 30m,
= 025um) , H 7 AMEE : 50°C(Imin)— (20°C/min)
—300C (10min) , A A ki : EL, A A ALEE : 70eV,
HEADEEE : 250C, AL 27 Y v b, HAR:2ul.

BRERUER

1. 7ILhoA FORESR

TS aA RELEORENOHRMGICHHT 5729,
IR B DEXtrelutd AW T2 RIALBE 24TV, 45 6 U7 SURHAR
ZLCH ITLCOM ST Ik L7z

Figd |2, ¥R O TLC #ERZr L7z, BEHE, F7—
FrRVTRIBOEFEICLY, BEAYOT AV IRA RE
BMET 252 &N TED, Ephe LT Mes (=t U v~
RIIC L W RER < 36 L, Har & O Harm (% UV365nm
FTFCHROEEZERL, WL RRRNRBIEE LTE
HAThotz. TLCIEIZL DA U —=0 7 TiE, RFEDIE
BT AR AT B0, 2 FEORBEL L 3
O IFIE L ZMAEDED ZEBRFHEZS 2 LN,
FUES 403, LO/MS ik & L TBEIFIICA~T & 7 L3 o fig
W AW FEZ#RE L TWA. LC TAZ U —=7L1
7et%k, LOMSIEIC KV fBZ2ITH) 2 &2 EBE L, LC &fF
ERIBLOFEEZLEICL TR LEZ. TORE, SalA
RS 17 B EBRFICHHECE 77V v DA
ST DI ENTEZ ET, BILERICPDA ZHW, B—7
L LTUV AR MVERD Z T, EFICHET S
v—7 LOBRRMEEZEDDLZ L & LT (Figs) .

5T DREFBIT LO/MS EIZ L VT o7 23— EIED 65V
DL E, 17T EHyETITRER TIC A H L, ZO&RGTIC
BIFL7I VAT — 3 (Fige) & L Olkic kv,
KRR OREE R WHERB AIRETH - 72,
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Condition @

O :orange(Dragendorff's reagent)

ABCDEFGH abcde fgh i

Fig.4. TLC Chromatograms of Standards
O:dark violet(Ninhydrin reagent)
A:Ephe, B:Mes, C:Atro, D:Scop, E:Har, F:Harm, G:Yohi, H:Coca

ABCDEFGH abcdefghdi

¢ pale blue fluorescence(UV365nm)

a: 5-MeO-DIPT, b:MBDB, c:2C-1, d:5-MeO-MIPT, e:3CPP, {:5-MeO-AMT, g:-TMA-2, h:2C-T-2, i:Mlone

TLC conditions were described in the experimental.

20 30

Fig.5. LC Chromatogram and UV Spectra of Standards
retention time (min) : A 19.4, B21.4, C31.1, D22.5, E403, F39.7,
a457, b351, c¢51.5, d36.8, e425, {293,
Alphabet signs indicate the same standards in Fig.4.

g27.5,

G 44.4,

H 433,

h51.0, 1204.

LC conditions were described in the experimental.

2. Sal.ADFER

SalA DT HT=0 , Fizicy 7 ) v 7 &2 {Th 7L,
TaSaA NHEEEZFIRT D 2 &L 2R AT

John & O#ES & 4 L ITHESL L7 LC/PDA 3£ 2 HW
THOWEAT 7. SalA X T VA v A R B 7 e
DB LB b DR RSP RD bhvizns, ik,
RN AT D Z & TRERS BT 3 Z LR TE

(Fig.7) , HHBEEZFIH LZRBAWETH D 2 &N
o 7.

F72, TLCIETIE, ~F¥ /= FL (1:1) TEMH
L7ct%, 10%hilkaEHE LUIMEAT S 2 L1k, RF03 £

TICHSEB ARy b L THERT A Z &N TE .

LC/PDA 1 DN TLC &I X 0 M S 7z Sal.A g,
GCMS IEEZRWTHERR L., RELESLMET T, SalA D
E—2F 17 ofHEcHBL, 207 T 7 AT —v s
VIIBLT @Y TH o7z

MS(EIL 70eV) m/z : 432(M", 2.6%), 273(7.4), 166(6.3), 121
(12.9), 108(6.3), 107(9.6), 95(21.3), 94(100), 93(13.6), 91(13.7),
81(7.7), 79(6.6), 55(5.8).

3. LC/PDAKIZ K HHEMD/NE — 4
¥R BT v 75 bR Sk O R RS D3 e S vz
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Fig.6. Mass Spectra of Standards by LC/MS

A:Ephe(MW;165.24), B:Mes(211.26),

C:Atro(289.37),

D:Scop(303.36), E:Har(212.25), F:Harm(214.27),

G:Yohi(354.45), H:Coca(303.36), a: 5-MeO-DIPT(274.41), b:MBDB(207.27), c¢:2C-1(307.13), d:5-MeO-MIPT(246.35),
e:3CPP(196.68), £:5-MeO-AMT(204.27), g:TMA-2(225.29), h:2C-T-2(241.35), i:Mlone(207.23)

LC/MS conditions were described in the experimental.

LA, Mo LTRASNE DN, DTS E LT
BASNTZHONE RD 5720, LC/PDAEIZ KB4
—VoairEmEt L.

Fig8 2, MM 6D LC 7 u~ I h&RLI-. <A
U DA, Ephe L E LIZRIRIC /b7 = KU b R
FNZT7 =2 RV rOE—7 BB L, Ephe 37V A R 7
= R EDEBIZE > TRWVEEDO Y —7 Lo THA
DRBHI IR R — U PG Tz ET, v T DGREIT,
Har & Harm @ 2 KD E— 7 3D CTirdE L 7Ll IEIE
M Ui CHRALZ. ZOMOMIZONTS, KIZRLTZ

IO TR ORIRE — 7 RHEB L2 0D, EhvE
ERRT D2 LITL D, Bl SNk o Y RN %
BT D ENRFREEZ A DN, LhL, ¥V IETIC
DN TCIT Scop BFERMVEMEREOLOLHY T, KT LY
Atr & Scop & BRIFFIZHRH S41L2D S IXR O eho 7.

5. MRS VT DORHER

R RT v 7O T, XL LA Y —=v 7k
N HEREZ A LR ETT o 7o fE S, 47 oS 30
T b M ERE ORGSRt &, 20 6 IR D
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207.4

T
200 300 400 nm

Sal. A

Fig.7. LC Chromatograms of Salvia divinorum(leaves)
and UV Spectrum of salvinorin A
I :before treatment with HCI, I :after treatment with HCI

LC conditions were described in the experimental.

FEREEZE O TWRWIHRRSCEBYEDOM LA TH - 7-.
30D H B, FWH KM O AP SN T- 0% 19
T, MHiAkSXEphe, Scop, Har, Harm, Yohik ("Sal.AT
HY, SalAIXREOR A2 bR Sz, 2, (L¥R5
DR ST DIFAFET, BELS135-MeO-DIPT, 5-
MeO-MIPT} (!5-MeO-AMT T -~ 7=, 7% 7RIS\ T
T SRR Sy &AL RSy BRI S, £0 5 D6
f&2%, Harf O'Harm & 5-MeO-DIPT, X 1X5- MeO-MIPT, X
1Z5-MeO-AMT & DfaE AbETh-o7=. 2 bR
FTD, MONLTAEH 237 £5-MeO-DIPTE D Y 7%
R UFR KT TOMED, MAOFHEERITH % Har & ' Harm
EOBFRICEVILESN, TOEARED LS LB
ENTEHDT, AR Y —v LV DEREETHLI VDY D
TYUABEEZ LN
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T & O
1) < OE, QEBMNNIVEDR KT v 7Ii2o0
T, bEOREZIEY Y T THOART, HHEORA
% LD RS ERPED RS A T 5 7k E e L.
2) T aA RiL, MEEEME Mm%, A RO
FhEHAWCHEHER AT L, TLCRULCIZH: L7z,
TLCIE KR O'LC/PDAEEFR LT A 7 U — = 7 & FEftk,
S HIZLC/MSIETHERTHZ L2k, IBRASNIZRS %
RIS TEZERAEETH -T2,
3) ET AT A RTHDHSalADKHIT, SR L7-T
ha A RHEEEZ O, 22l L TE
7oA & F VY, TLCIE K OLC/PDAIEIZ LA A U —=
VT EATo %, GCMSIETHERT 52 LT, MR <H
H3szmcxi.
MR BT » FATR 230 LT 4558, M sk o ra kst
ERMEOR 720 T2 <, RRFCLFER D 03 R S vz il
s AL S .

X ik

1) HIESEGIE 67 & “HIHEE DM AP BT 5 5%
B” SRR 17 43 A 31 HAAR (2005).

2) 2C-1, 5-MeO-MIPT : FRE 17465 A 25 AAAG, F6 A 1
A 1T, 5-MeO-AMT, 2C-T-2: *F-A% 18 45 1 H 30 H A F,
W2 H 13 BHfT.

3) Leander J.Valdes,IlI, William M.Butler, George M.Hatfield,
et al., J.Org.Chem., 49, 4716 —4720 (1984).

4) RIGEHF, WAMK, &BEE S, il B
AW, 56, 59-64, 2005.

5) John W.Gruber, Danniel J.Siebert, Ara H.Der Marderosian,
et al.: Phytochem.Anal., 10, 22-25, 1999.

6) BT, MEHTELT, TURIE—, ffL: AEIEEE, AT

7) fEHEEE, @RS, ReRE T, Mo B @L
TR, 55, 61-66, 2004,

[1] [x]

Ephe
Mes

Atr

Scop

Har |, Harm

Yohi

Coca

A

T T T T T T T
50 min

Fig.8. HPLC Chromatograms of Psychotropic Plants

1 : Ephedra sinica, 1l: Lophophora williamsii, W :Datura tatula(seeds), IV: Peganum harmala(seeds),

V': Pausinystalia yohimbe(bark), VI: Erythroxylum coca(leaves)
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