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FAE ERdh TRiUE RTHE &

R EEET bt
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Salvinorin A% 2 %G 3 K & ¥ (Salvia divinorum) ¥ 3 475 2 Roy & ko > ik
21 BORBRPAR iR » i B B R LIRICE A6 ARIEACHE S AT AR R A IR A

BALIE > AUkE b AR AR 0 AT A8 B HL GG S AR AR AL S 2 B JLARFE S R4k
e o B R R ZACKE b & G Ao M AR AR &5 % - AHF

7% B 04 & 32 S ALHE OB F salvinorin AMRER 7 ik 0 SR EATOME T E & SRR 0 ARRAE Oy ik
AT o AR EE AT B FEAR H RUR E IR 0 P ELIR AR R AT B Y S 4R (liquid chromatograph/
tandem mass spectrometer, LC-MS/MS)i& 4T 547 + J& #7 3 5% ) Accucore RP-MS %
A R ERE 0 AT 16048 o R EICRR LA TGS (ILiE C BE A
Frit) PR A20 1 g/kg 100 1 glkgZAZIE S o B3 WM A 5] AA83.1-103.1% A
87.4-108.8% * #An20 p g/kgtRAE s 17 B Y12 B % R4 57 53.657.1% (5Lik)
5.4%6.7% (FKJEH) ~ 3.0%6.5% (I8 ) » #aT ik EE L M EARME RIF » Ryikx
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R AFIRIR %20 1 g/kg e

RA%ESE - (ks « BEE - salvinorin A

jll[

Al

RINEVZERL R S7 RI H B I LS ) B
Bl B bR - HESHEZ
KAVIEACEST - WZEE ~ =M - 1%
HELEY  rlERE L FHEESEBEE
B R RERa R ~ R R BERLESL - KRS
EAb ~ R A AR M S RO F B S
D B2 A 0 TR A SE SR G B B N
SO R R A M FHAM A ®RY - f 58
FAfEY R B R R ZALBIE R S Wil Ry
BRI E T - WK & A 423
BOAEEYY  HbE&ZE esEAMER
43 s AR ER (cannabinol, CBN) ~ AJfif —

(cannabidiol, CBD) kA& M) & Y S AR i
(tetrahydrocannabinol, THC)% &% sbks
RIGTERCSY - AIREEE B AE A B R - Al
RS R 5 (Salvia sclarea) N B ZE Fr F1#H 2 7%
g - BEEMER  AREESL -
H R RS R 5 (H7E B AP EF LG RN
ZEBVGEIEEE(S. divinorum)RI| & & salvinorin
A - BRETETERST - W AR AT AR R H
FUZRIINER - B TR BB 14 -
Salvinorin A 5% 5 H (neoclerodane
diterpenoid) % M kappaz B 2H - B8
7o E R AR BB SR E Y i
B B R L RS P A SR S BF LU RN (Oaxaca)
ZERGEE - BEEREMR EEETIRERE
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R~ e G R At S 2 2 3 (G Y s o B A A
P& IR R o BRI N M BRIE il
TG SZ BB o HRTHRE M R 2
FABR B E B E - MEALREaLR s < BEH » BR
JEEE L AR L 2B R SAHRR AN
JEE RIS E S E L Z R WIS
P [ % ¢ 3750 PR A L R o R 2 R e e L
R EFHEEER - DU R LA S o e Bl
RIEHEEREAZ S -

G gEE i EHVE ZS. divinorum
#EW & Hsalvinorin A » MESERAEEREE
HISE R B & A 7R KT - MER GBI A4
HEEREREAREARRARIEN - Hiiim Lk
& ZS. divinorum Jx FAHRRIRAE 2 o T RE R Ry
HrEEFYE® o B RTEIRR R R R ALK
salvinorin A Z fHBAMREETT % - AWFFEETL DK
FEEHT BRI E 32 (liquid chromatograph/tandem
mass spectrometer, LC-MS/MS)FI| FH E& R i HfE 15
(electrospray ionization, EST) » &M % & [ JiE
{E M = (multiple reaction monitoring, MRM )7
TZAbRE S salvinorin A2 K g % o WA E
7 it B R A 5 nI AT M B P 1 -

MFERTTE

—  IRBE KR

{bhE i iE Lo B Ve 52 ~ WiFHRE
o SR BT EFRE > EAHHE
Bl - BERSERTE TERE ) By
Msage | HFHE > RII0FEEEAKEL @
i~ BEREIESE - RO IR -
=

kR G HR ARG M E Bl k(U T.
Baker, USA) » R#f /K (LB R25°C ]
18 MQ - cm[A ) 5 salvinorin A ¥ FIASHE T,
(ChromaDex, USA) °

= RBEARE

() W& FH T AT B R B R - WROMH T T
(Acquity UPLC" H-class, Waters, USA) * &
B 325 (Xevo” TQ-XS, Waters, USA) °

(CIBETI5 - BRI 1R = (positive
ion electrospray ionization , ESI") °

EEHTEFRE @ Accucore™ RP-MS (2.6 um °
A1£2.1 mm x 100 mm) (Thermo Fisher
Scientific, USA) °

() = W R 22 28 (GT Sonic °
BRAR] - Z8) -

(F) & [ B (Tabletop Centrifuge 4000,
KUBOTA, Japan) °

 BBEIRIA R 2 S
(L EFEATRA © B mLFEE - DLEEETFK
FREZ1000 mL » (EAERZEIFEVATRA °
OB EFEATEB © B mLEEE - DL SR
Z£1000 mL > (EAERZEFEATEB -

7 BEAR BL R RIE R R E

(IEHEA 2 o8« Hlsalvinorin A%SHE AR
HEMFI10 mg » FETEREE - DLARG A REL
ERZE10 mL - TERIFEEFR - 1% BT
ATFE - ERAI - BOEERMERE - DL
e 1-20 ng/mL - HE{EREHEVAVR -

IR E R < B - RS E BUTEEE RS 3
pL o 53 BE AR ARG BT SR E R
WNFIMER AT 53477 » Bhsalvinorin AZ I
16 T A L 31 ) .7 salvinorin ATEE - BUEE
AR -

ARG AT SR 3 53 Al E {6
[EHM7E © AccucoreTM RP-MS * 2.6 um °
A1%2.1 mm x 100 mm °

JENTERE © 40C -

A TERE © 15°C -

M EHVE R © ATCELBIR LA T FI B (5=

BRI A
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ALHE P Salvinorin ARG /512 T

—) » HEITRREE T
=&—  RIEEMEEG

[ [ (min) A(%) B(%)
0.0— 1.0 85— 85 15— 15
1.0~ 3.0 85— 10 15— 90
3.0~ 5.0 10— 10 90— 90
50— 55 10— 0 90— 100
55175 0— 0 100— 100
7.5~ 8.0 0— 85 100— 15
8.0— 16.0 85— 85 15— 15

FEEFHYE © 0.3 mL/min °

EARE 3L e

A= ESIERET

B 55 ¥ (capillary voltage) : 2.0 kV °

At fZ (ion source temperature) :
150C -

AU E (desolvation temperature)
350C

HERE S A BE T E (cone gas flow rate) : 150
L/hr e

SISO # (desolvation flow rate) : 750
L/hr »

{HANE X« 268 [ {H ] (multiple reaction

monitoring, MRM) o {0 &+ %f - 3£

R SRR (cone voltage, CV) Kl fEAE &

(collision energy, CE)Z[158 . °

AR /¥ W

BrmimE S - BU0.5 g 0 FETEREE » A
ZHES mL - IREE  RHEE R IRE305 5
DIZEERZEI0 mL > BHRELLE T » 214000
x gl (05588 BN B TSR IRGETE - (M Ee
] -
+  #BREE RS EAITE

K Tite s B R R HEVA R 253 L » Bl
AT SR E R A - A CJHIE R

< ~ Salvinorin AZ 18 8IEt FE EiEEES
735

:& _;5{5” E\ Ll

B RRET0O> ey M

EVIBEF(m/z)

433 > 373 8

433 > 355 14
Salvinorin A 15

433 > 341 14

433 > 313 16

CERMETE - EEETHAREE B IOEEEE 22D
— T

HELT T o BRI B RRME VAR P 15 2 e 2 i 8
WRF ) e 26 B I REAEDRIAR S Bl o s 1l o2
AR T HEHE K g #E Fsalvinorin AZ & &
(ng/kg) :

T & Hsalvinorin A2 & & (ug/kg) =

CxV
M
C : HEEHEHIR K155 Fsalvinorin AZ
PR (ng/mL)

V iR E A B8 iE(mL)

M = BUR 3 Hrids < & (g)

RSB 5 P R T MR T B BT
IR IEEEAHRRTT (= 100%) » AT EaFR

A~ B—iEHE

22 ARG (PLVR >~ BRI~ IEE) - K
N iR T B K S EEE
fTo0#r - MERREERF YY) 8 -

T~ RREE RAE T TS

&=~ LILC-MS/MS T3 2 1T R 758 E AT &t [E

BT 38/ (%) AR (%)
> 50 + 20
>20-50 + 25
>10-20 + 30

=10 + 50
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A Ze i (FLIR ~ B~ IEE) » fnA
salvinorin ABEMEVATR - BEHIRE 5520 ng/kg R
100 pg/kg * A~ iz AR Kt~ #RlEER
Fog BHlEETSEEREE - SRR E
M -

+ » EEMMRETE

0 Z2 3 ik (FLR ~ BRI~ IEE) - i
Asalvinorin AfREEVETR » N ~ faili .2 &
Kt~ #EEE k& s EETSERRE
ik P 1S 2 e 2 3R 5% o B BT S L EH R ER(S/N
ratio) * HGEHER > 102 SARIRE Ry & E MR

+— ~ BEEHE

Jic! B0 VA 75 A = AR (standard calibration
curve, SCC) » FlBLRE B 1-20 ng/mL « F£'E
UC P i & %7 (matrix-matched calibration curve,
MCC)FC S A FEHLZE AR (LR ~ BRI~
B) 0.5 g/ BIRIIARYE T - (R R LR A B 22
H o B H A RE R 1-20 ng/mL - BB &R
BAKT -

FERUE (%) = MCCZ R - SCCZREE)

/ SCC.ZFHH>100

FEER AT ER

— ~ Salvinorin AB LM RS B EATIE

HIRET

B ¥ Asalvinorin AFEH#ESL ] pg/mLYE
FEET > salvinorin A ((M+H]', m/z 433)DLE R
TEBE s IR BE U T Al S R R AR E R
HREiEEEEROE(L - \TESEEEY
BT B & m/z 373 ~ m/z 355 ~ m/z 341 fem/
z 313 > DL RS SRS — 2 - [T
BRI Z2E SO - G T E % # Accucore ™
RP-MS B EIFEAH A 53 B R 39 30.1% R 2
EBET KA K ZHEB) » DI IA R B FHBAE L
15%HERF 17 8 1% - D2 NN SR 2

90% K ENFHB * FFLL100% & B HBHEF 245 5%
[l B FIAE GRS - FERE TR Ry 165784 -

B

2 A CRL - SIS R - bt
T © R R ~ BRI S
BT > EHTEE — - SR T
FERIELS: -

=~ IFEEARARARIE

AR T BRI T R
TR AR BE  FER OB EHIEEL-20
ng/mL [ - #65H Fr 15 08 & e 2GR R &
JE A #g B ME AR AR A0 [ — - SR A R R
y=15395.4x+1538.6 » HR*{HF£0.995DL I » 5
AE1-20 ng/mL 2 I i N HAR 4 B4R R
I -

- EEEREEE

Rz E R (LR~ BE - IEE)FIR
filsalvinorin AREHEVAWE » (H HIEE 20 ng/kg
2100 pg/kg » MRAPRIER JT3EF ~ fi 2 5
KN~ #EREE R E B E ST s EE A
HEIHEST1A83.1-108.8% (FRIU) » B F{7E]
(coefficient of variation, CV)/7H31.8-7.1% » 5

RWTEEA BRI L R EE -

A~ EEMREHE

Rz BB AL~ FEH -~ IEE) TR
(R salvinorin AFEIRWE > (R F1 M2 AR
BN~ B R RS BHUEETT o - LAk
I LE AR 10,2 B AR IR FE B4 E MR - G AR
R BRI RS20 pe/kg P 1F R AR 5152 E B
PR - i 7 Be A0 b = e s

7N~ BERERHE

FEHEL 22 AR S (FLVE ~ BRI~ IEEHK
0.5 g N IR ZFREGEIT N - 1522 AR
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100- 0, 433.186 > 373 (Salvinorin A)
( ) 2.29¢5
N
4.34
e e T 3 O et e e e e P 0 e o e
050 | 100 | 150 | 200 = 250 | 300 | 350 400 450 | 500 | 550 | 600 | 650 | 700 = 750 | 800 | 850 | 900 950
100, 544 433.186 > 373 (Salvinorin A)
(b) 17204
548
. 550 719
497510 623
49 553
421 4.8 610 6 59
442 469 521 502°%
: 634
077 0.94 1.84 34354 396 i
DOto 10048 | (o 135 149 TPI208 550 3.26. ' 6.8 as
1.12,
779, 6
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T \M T T
050 | 100 | 150 | 200 | 250 | 800 | 350 | 400 | 450 | 500 ' 550 | 600 | 650 | 700 | 750 ' 800 850 | 9.00
100+ 544 433.186 > 373 (Salvinorin A)
( c) 13084
548
o
TT050 100 150 | 200 | 250 | 300 | 350 | 400 | 450 = 500 | 550 | 600 | 650 | 700 | 750 = 800 = 850 = 900 |

B— - LILC-MS/MSATZE AR (FLik(a) ~ EEM(b)RZAEE (c))AHsalvinorin AZ MRMEFE

W o FRZE IR A AR R A 31 -20 ng/mL.Z
FEE LA ERA TR - BLARHE T SRl E

0y BELC/MS/MS) Bl » BUEIETTICR Rt
g r=0.999912 K AREBEET RINEER - #@ETE{E-13.0-
g 200000 5.8% » BEAN S RE 7 BB AUE R B A iR
% 3 K BEigREARINECR B 1T -
T 100000 L s -
3 t+ - mEERZGEER MG
T — EEHEV AR ERE T ER
-0.0 5.0 10.0 15.0

B — - Salvinorin AZ 1Z#ghig

¥, » TSalvia Sclarea (Clary) Extract °
M Salvia Officinalis Leaf Extract; ' Clary

Concentration (ng/mL)



198
ERRE L7/ B R S ]

MU ~ Salvinorin AfSZE k& A B A Bl R4S 2 AU AR

Intra-day (n=5)

Inter-day (n=15)

=8 20 pg/kg 100 ug/kg 20 pg/kg 100 pg/kg

Rec (%) CV(%)  Rec(%)  CV (%) Rec (%) CV(%)  Rec(%)  CV (%)
FLiK 83.1 3.6 87.4 25 83.3 7.1 88.8 5.0
L 103.1 5.4 108.8 1.8 96.4 6.7 104.9 47
ilat=! 96.3 3.0 103.4 49 95.0 6.5 102.3 7.0
007 () 4981887 3T S ed

1004

(b)

433.186 > 373 (Salvinorin A)
3.92e5

u T T T T T T T T u T TrrrT T T Y T T T T T T T T T
0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50

“l(0)

5.45

T T T T
9.00 9.50

433.186 > 373 (Salvinorin A)
3.95e5

TT050 | 100 | 150 | 200 | 250 | 300 | 850 | 400 ' 450 | 500 ' 550 | 600 ' 650 700 ' 750 | 800 | 850

B= - ZRKMAELR) « BEH(b)RIEE (C)HiFNSalvinorin AZ#R20 1 g/kgZ MRME

sage oil ; FFRZALMES - BIEAREIE K51 &
O RGEEO S EAR - Bl Tk EE
B ARFREENL . T RAE T RS - ARG AR

salvinorin A °

VN
aff

T T T Time
9.00 9.50

AARES R BICR K BB S RAT - i
HEH AR A RS EIE]1-20 ng/mL.Z R (E 550.995 4
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A ~ Salvinorin AZ BB W FET L

VARt =H e BB VU A R EENE%)

SalvinorinA 7L y =15163.67x+269.07 y=14288.46x-87.18 -5.8%*
FLE y=16978.95x-0.23 y=15836.63x-1881.99 -6.7%%*
L=t y=16978.95x-0.23 y=14777.45x-1620.18 -13.0%*

e FOR I E R

I o IRZEE RSP ES ISalvinorin AREHEVA i HE
1720 pg/kgk 100 pg/kglfE AR nmIfEtEs - [0l
R AT A83.1-108.8% » ik E & MR F520 pg/
kg » BURAEZBIER - EEME R EREE
FEE BATF - TR OR (b iE A Salvinorin A&
Eakas A -

2ENR
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A from Salvia divinorum. (Application 13. @A B Y E S - 2021 - faka

note 720002571-zh_tw). [https://www. BERSE B S N E R B AFRE [http://www.
waters.com/content/dam/waters/en/appn fda.gov.tw/TC/siteContent.aspx?sid=10908] °

otes/2008/720002571/720002571-zh_tw.pdf.]
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Development of the Test Method for Salvinorin Ain
Cosmetics

YUN-HUA HSU, SHU-CHING CHENG, SHU-HAN CHANG,
SHOU-CHIEH HUANG, SU-HSIANG TSENG AND DER-YUAN WANG

Division of Research and Analysis, TFDA

ABSTRACT

Salvinorin A is the main component of the powerful hallucinogenic plant Salvia divinorum. The
hallucinatory effect of salvinorin A in Salvia divinorum is similar to marijuana, and its drug abuse has
become a new trend and needs more concern. According to the Cosmetic Hygiene and Safety Act and
relevant regulations, the ingredients must be safe for consumers under customary conditions of use,
companies and individuals who market cosmetics have responsibility to ensure the safety of their products.
The aim of this study was to develop a method for the determination of salvinorin A in cosmetics. Nine
products were used for evaluating robustness of the method. The liquid-liquid extraction was used for
sample preparation. Gradient elution of the mobile phase was carried out through an Accucore RP-MS
column with total run time of 16 minutes. The recovery tests were carried out by spiking 20 pg/kg and
100 pg/kg standards into blank samples (lotion, soap and base oil). The recoveries of salvinorin A were
between 83.1-103.1% and 87.4-108.8%, respectively, and their intraday and interday coefficients of
variation were 3.6 and 7.1% for lotion, 5.4 and 6.7% for base oil, and 3.0 and 6.5% for soap at the spiked
level of 20 pg/kg. Both accuracy and precision met the guideline for validation of chemical methods. The
limit of quantitation was 20 pug/kg for salvinorin A .

Key words: cosmetics, Salvia divinorum, salvinorin A



