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A2 A8t o] gRFE THCA CiOtX(marijuana)

A & otL|2f, 24 Azt 7| A|Zto] 722t 920]|
Set AN s BMHS JNLSIRSLICE 0] 2MHo| HE THA|(LOD)=
ek 5

0.002pg/mg, A& $H|(LOQ)E 0.01pg/mgRIL|C}.
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CHREE =2 OHE Y=o DES A0 HIdH 28 LHo|M = 7|2to] Z 7
20, 58 = LUSA AE0| 7t 2L HA= X[ 5001 SOt of=
HE A0 AL RASLICH 2/ HAs TH-XLS| ofF AR ZLIE O]
= 20, oF=0f| ot YEA 2ol S CHret M| ZAtof| 22|
AHEELICE ot X AUO[L %= K2 HORL, OFF SFH 24 2 ALK
%= A EE 2325t BLE S O EHM O = AMEELICE. 0|5}
20| g1, AXIL R H, 28 = A& 7[2t0| 20| ZF L k= HA

D=0 = Xt SEEL.

0z

op &

CHOtX (marijuana)= 2| gt 1t k2 AT 2| 200l A 71 BIHSHA| HAtst=
stetEALICE cHopx 23HEHE tetrahydrocannabinol(THC)2 22 A| 20| A
=2 ST 2 EXSIX|C, CHopx H7[of ol EAHQ 2F JHsH S HiHISH |
2lsh At CHARHIQ! 11-nor-A9-tetrahydrocannabinol-9-carboxylic acid
(THCA)E Z&ESHs 227t BELICH Ol ASHERFMUZMH[AH
(Substance Abuse Mental Health Services Administration, SAMHSA)2
OFX| X[ & L 2 AL X| &S MEHSER] & RpAOLE nor-9-carboxy-A2-tetrahy-
drocannbinol?| AZ otAHE mg 22 0.05pgS MIASIRAH, 2HA| 1H|
Y2 7t A7t 242 Sl 23 XES HEY oY YLICE ZHHAHES]
(Society of Hair Testing) H10t0f| It2H THCA & o7& < 0.2pg/mg¥
LICt.

Agilent Technologies



0] 22 XtZ20| A= Agilent 7000B Triple Quadrupole
GC/MS A|AEID} Agilent 7890A GC A|ARIO|A 2K}
GCe ChE S LB RE(ME 8tg ZLIE )| 0|
2 3tetx 0| 23H(Cl) MS/MSE AtE3H0] 2 L THC CH
AHIE 2 ZEE HEA HEL U= 2MHS Lt
HGLICE o] EMHE2 7|Z GC/MSD EMH[1]2 HIES
231N MR ET 0 ATt 22 #F AHS 3Rt
MS/MS 24| XS Aot 28 + UL 1oty
ASLICH HEZ A E AHESI HIME &0|1 LTM(Low
Thermal Mass) 23 ZEZ I Z0LEIHT| M A|ZHS

2, 37| AZH2 922 2 CHESIYELICE 7000B Triple
Quadrupole GC/MS A|AEIS 0| &% MRM MS/MS 24
oM =2 248 HAUOH, LODR} LOQE 242 0.0021
0.01pg/mgO|A&LICE.

g
BESE A MY

e BZEEZ A3 tri-deuterated THCA(100pg/mL
methanol )2t EX|=[X| ¢¢2 THCA(100pg/mL
methanol )& Cerilliant(Round Rock, TX)AH|Af
TUSIAELICE 2M0] AFETH LHE BEEEE SE& mg
2et 0.05pg0|RASLICE

Methanol, acetonitrile, toluene, ethyl acetate, hexane,
glacial acetic acid, methylene chloride= Spectrum
Chemicals(Gardena, CA)O|A IR ESLICH 22
= 1ds K I=0LEIII|(HPLC) S&0[Lt
Jo|AE2 AIBSIRICH 2 E 31822 ACS sE2 A5t
AELICt F N2 2-EH|Q! pentafluoropropionic
anhydride(PFPA)= Sigma-Aldrich(St. Louis, MO),
1,1,1,3,3,3-hexafluoro-2-propanol(HFIP)2 Campbell
Science(Rockton, IL) MIE2 A2t SLICEH

7171

A2 Bg/HI2Y U LTM A|ARI0| ZAHE
Agilent 7890A GC A|ABIS Agilent 7000B Triple
Quadrupole GC/MS A|AEI0| HZESIO AtESHYSLIC
BHZB{ A8 7tE Z Deans Switchet HZE T 749
LTM Z'&, Purged Ultimate UnionS 1 12 20| 74
5tof 24+ I20LE NI E SRSIRSLICE 7]7] =AU
2 H 12t Z&Lc

E 1. Agilent 7890A GC A|AEIZ} Agilent 7000B Triple Quadrupole

M 247] 571

GC 24 =

e 43 1m x 0.15mm, 1.2um DB-1
(p/n G3903-61004)

24 28

ZE 15m x 0.25mm, 0.25um

DB-1ms LTM Z& Z=(long legs)
(p/n G3900-65002)

ZH 2 15m x 0.25mm, 0.25um
DB-17ms LTM Z& Z&(long legs)
(p/n G3900-65001)

EERES

=]
=B

(p/n G3188-27501)
Z2 ZE 2o|(liner) Single taper direct connect
(p/n G1544-80730)

7tH 24 ME 0.1-0.25mm ZH

Bl 2uL

YT 2 S&,250°C

F e 0.752 A HIEE, 35psi
Q2 2k

GC 2= 250°COIM 72 {X|(52)
HNHW LITM 28 100°CO|A| 502 RX|

200°C/2 £ 2 100°CHA| 210°CE &=
10°C/2 £ £ 2 210°COIA 267°CE &2
267°COllM 22 S|
100°CO|A| 324% FX|
200°C/2 £ 2 100°CHA 230°CE &2
10°C/&2 £ 2 230°COllA 240°CE &2
240°COj|M 22 %]
24 ItA S (He), S 2=

7t Z&: 1psi, 23 1: 26.6psi,

Z2 2:19.6psi

F UM LT™M 28

O|& 2ol 2= 300°C

Ms =

Tune Autotune

EMV ZE} 1,200V

ClolEf =% m2taje|  NCI 2E, MRM

HS It AL|Of, 35% 72

EE A Ol2&, UH RE(0.9mL/2)
Quench 7t HE(He), Y™ RE(0.5mL/=)
o XA 6.282

MS 2= 24 150°C, AHE3%t 150°C



A= Hxz2|

NZEe BAXE[2]00N 7|&8 HHO R MK 2[stRASL
Ct. A2l CHET = 2 A E(20mg)E A6 A2t
stEl f2|2Hof @11 methylene chloride(1.5mL) 2 A& st
FSLICH BOHE mat Lhn 2 A|RE TSRS LIC
L5t EZ 2291 THCA-d3(0.05pg/mg)S 24 A|20l| &
JtstE LIt 2E A 20| EA|Z|X] 92 THCAES 0.002,
0.01,0.02,0.05, 0.1,0.5pg/mg 2% == MII5I0

HEdS Yyttt

2 Al=20f B0|24(0.5mL)2t 2N sodium hydroxide
(0.5mL)E 7tst 75°COllA 158 SOt 7t st SLICt.
AZE 25t = 2,500rpmOflA 1582 SO HAE2|5H
SLICH ASHZ acetic acid(1mL), 1M acetic
acid(3mL), 0.1M sodium acetate 2= (pH 4, 2mL)O|
BZl R0l A HASLICHL FE|2OPHE B0 =286t
R&LCt.

Bond Elut Certify | 11X|& 3% Z&(130mg, Agilent,
Inc.)@! SPE Z& 2 hexane/ethyl acetate(75:25, v/v,
2mL), methanol(3mL), &0[2(3mL), 0.1M
hydrochloric acid(1mL)2 & 43}stASLICH A otEl
A =& SPE ZH0| d1 AXSIFASLIC EOl2(2-
3mL)=Z SPE ZHE MA5IL 52 St HZSIAUSLICE
0|01, SPE Z&2 0.1M hydrochloric acid/acetonitrile
(70:30 v/v, 3mL)Z M|X3st11 30psitiA 102 S xSt
F&LICt 0FX|2tS 2 hexane/ethyl acetate(75:25 v/v,
3mL) U= SPE ZEHS AT HEetE RE|I2UCZE
THCAE Z2[3IUELIC

2|H2 40°C A ZHO|M S AZEl = PFPA(T0UL)
2 HFIP(30pL) 0l ZH 3 =0 REMEASLICE 2=
2 fel Hao| A= XS AR F7|(autosampler) HE
o|oll A 11 OPHE YHSASLICE HiO|Y S 80°C
OlA 208 SOt 7t A=20 102 SOt UX|st &L
Ch FEES TS 2LE0N Y AXSIISLICE OHX|2 e
2 M=E toluene(50pL)0ll THESHA|ZI = GC/MS A|AH
off FUSHASLICE

24 ni2to|g|

Triple Quadrupole GC/MS A|AH! Ii2t0|EE & 20 M
2|5t} &Lt

H 2 Agilent 7000B Triple Quadrupole GC/MS A|A & 24 ot2fo]

Dwell =&
sigE RT (8) MRM Mzk(ms)  OlILXI(EV)
THCA* 6.714 620492 50 5

620383 50 5
THCA-d3 6.710 623495 20 5
623386 20 5

*11-nor-A%-Tetrahydrocannabinol-9-carboxylic acid

SRR

Heart-cutting 2X}3 7tA 3 20E 21|

GC ZE 27HE YHEZE HASIH 24 LA I|30j|A] w2t
SEE MAHSH= 7|22 o|0] B FEE 2MHO = IjEE]
A ZHAE MAHSt 2AM SEE BEg| 225t7| 28 ‘d2
AFEELICE X H HEo|M 2M SHO HEE Al7H0]
ZH™E|H, 32 A?|X[(Deans switch)7t HX[HA F EHIY
HUOR SEO| REE 1 FA| = ALX|= HELICE 0|2
Soll A Hy ZES St g2[A0M F2 He(heart-
cut)E 2 SHE 22|50 HIZREE XA,

T W A0 A F7HE QI 22(7F o|RO{ELICHR 1).
T e nXMA EMO| CHESE MAIHel 22| 450

(=}

SFeELIC

auwol 28 THCAR 2 HAYOE M AFSH| A NAY
4

MMI

Fe7

JtE 2

GC2E

Purged
Ultimate Union

= O

Restrictor
GCLE

O

DB-1 ms
ITM 25

O

DB-17 ms
ITM 2=

THCA E4/H0fl AtEE A|AE IHL

Agilent 7000B|
GC/MS
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WI2AMT | TM 2 DES S AFBOHE J|E chel
2 HIYO| |8 52 ATYT CEE 24 A7HS 22
+ SISLICL 24 AAde SgHoz T2 3
2% ola} oA SEXOE S5 o gofoz 2
SEUE 1. 71 38 3 o L Lol Ak

Hu LTM Z- 2 DB1
msOi| H|3H =0 | 23 DB-17 ms “OE [EIE ] &
LICt. Heart-cut Hel= 0.2 £0f 22+&L|CH(5.5-5. 7_._)

7tE A EX 2 Ho| ZE(AUX EPC)2 HE2{A|
Jlsg 1|g—or04 LTM 24 ZHE S Esst E=gL|CL
EXM0| XHE[= SO 7t ZE2 1psi L™ 0] A] uH
E2A| RER HESYULICL 2M AE = XS 0.758 S
S HHIPA| LAl =QI71 H WA DCE 2 XF=SH|C tH
ZpjAe BEFO| =2 g}or 0| 22 0f Xlktg|= '61AI-°
X|StH, HEE |7+ Hotet I|3 o=, 3}t LO|XE
=0 ¥ o%% SFAEILICH MS A4 QHEOZ 215H X
LeMs W30 24 AZto| chxEL|CH

=~

3, O] EAIHO| A LTM 23 B50| GC 22 9J20f &
A0 £ 4 2ol

2LE SYN HHOZ HoF

ot dHE HE A2 HE S20 Y
E.%H-Ilir GC AZEQIHZ

xl.E A|E xol |

k11 onlaﬂE

UAELICHDE 2). =5
10| @4k = EMHE
HojE= LTV 2 2E2 F¢
(autosampler), = 7£§7|%“4 SHX| o
GCofl =7t & JA&LIC

7|’ -r-rol' B
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A=el WY 45

O] Mol LODE= 0.002pg/mgOIARCMH, pg/mg =&
HME 52 4T E LIEHHESLICH AR 3). M2 Mt
0 &M, 0.002-0.5pg/mg D& SE0j|A R2=
0.995Q%U&LICHR 4). LOQE 0.01pg/mgl =2 B AL
&3 (Society of Hair Testing)7t #&st= 0.2 pg/mg

LOD 0.002pg/mg

LOQECt 108l O] & HASLICHAE 5). O] 2

25 M AIZ ), SE +&, 4 0|2 HE(EH
2 ESh S AME SEE TEStE A HE 2N BN
E MIZELIC £3t, A|22 THCA-d3 LHE EEEE 9|
TIC trace2t HA 8l M2k MRM trace E1AMO| ZaHE
L|Ct.

~MRM (620.0 - 383.0) 620.0 > 383.0, 620.0 > 492.0
x10* *6.714 min x10°| Ratio = 28.2 (85.4%)
0.8 8+
2 0.6 o 6
[= o
= =
S 041 3 4
0.2 2
6.66 6.68 6.0 6.2 6.74 676 6.78 6.66 6.68 6.0 672 6.74 676 6.78
Acquisition time (min) Acquisition time (min)
~MRM (623.0 - 386.0) 623.0 - 386.0, 623.0 > 495.0
x10° *6.710 min x10°| Ratio = 29.6 (89.8%)
1.0 1.0
@ 081 @ 0.8
5 0.6 5 06
© 0.4 © 04+
0.2 0.2
0+ 04

6.64 6.66 6.68 6.70 6.72 6.74 6.76 6.78
Acquisition time (min)

6.66 6.68 6.70 672 6.74 676 6.78
Acquisition time (min)

213 THCA(MEHIHL) ot 4 X2t HEZEE (ot D) S g8t B8 A|Z29) BE
transition(2/%) ot H2F % F4 transition(2Z2%) MRM trace(LOD 0.002pg/mgq)

= M=y

y =13.824741x + 0.027042
| R?=10.99530560

~

Relative responses

0 005 01 015 02 025 03 035 04 045 05
Concentration (pg/mg)

J2l4. HEAIZ0| THCAE 0.002, 0.01, 0.02, 0.05, 0.1, 0.5pg/mg
DY SEZ HI610] Y4B THCA HPM



LOQ 0.01pg/mg

x10*

-MRM (620.0 - 383.0)
*6.715 min

x10%| 620.0 > 383.0,620.0 - 492.0

14-
1.2
210-
50.8 |
S06-
0.4-
0.2

Ratio = 28.1 (85.2%)

6.66 6.68 670 672 674 6.76 6.78
Acquisition time (min)

—MRM (620.0 - 383.0)
*6.710 min

666 668 670 672 674 676 678
Acquisition time (min)

10| 623.0 - 386.0, 623.0 = 495.0
Ratio = 31.0 (93.9%)

Counts

6.64 6.66 6.68 670 672 6.74 676 6.78
Acquisition time (min)

6.64 6.06 668 670 672 674 676 6.78
Acquisition time (min)

J2/5. THCA(MEH TN ot S+4 X2t HEEE(otE! IfD) S g8t B2 A|Z22] BE
transition(2/Z%) 2t Z2F 2 H4 transition(2Z2%) MRM trace(LOQ 0.01pg/mgq)



Glo|Ef m 01401015.D Hpo|2t 14
AR DATASYSTEMO1/Admin 3| A 0.0

olofE 7 W ANE B2
HiolEf =& Yt 2010-10-08 16:24 Opx 2 Ak HHo|E 2010-11-28 09:34
ANzEn E= 0.01pg/mg,
D:/MassHunter/GCMS/1/data/PFAA
Curve Extracted/
StehE NS RT A SH QRatio #14| HESE
THCA-d3 623.0 - 386.0 6.71 82,558 35,770-143,081
623.0 - 495.0 24,962 30.2 23.1-42.9
THCA 620.0 - 383.0 6.71 6.38—-7.05 10,999 0.008
620.0 - 492.0 3,908 355 23.1-42.9
x105| =TIC MRM (** = **)
14
1.2
101
08
(&) 06,
0.4
0.2
0,
625 630 635 6.40 645 650 655 660 6.65 670 675 680 6.85 690 6.95
Acquisition time (min)
THCA (target)
x10¢| ~MRM (620.0 - 483.0) x10°%| ~MRM (620.0 > 492.0)
1.4 *6.714 min 61 *6.715 min
1.2 5
210 o 4
3081 Z 3
0.6 - o
0.4 2
02 T
0 0
6.65 6.70 6.75 6.65 6.70 6.75
Acquisition time (min) Acquisition time (min)
THCA-d3 (IntStd)
x105| ~MRM (623.0 - 386.0) x10¢| ~MRM (623.0 > 495.0)
*6.709 min 3 *6.710 min
0.8
£06- 2 29
3 3
0.4+ o
‘I -
0.2
0 0
6.65 6.70 6.75 6.65 6.70 6.75
Acquisition time (min) Acquisition time (min)

J2le. ZE AIZ0f THCAE LOQ &&= 0.01pg/mgLE &IFet A2 et BN Zuif E11A



e

0| 22 XIE0AM= IZOIEDR D] 22|55 SkAtY| ZoHA
0|2t H#E = heart-cutting 7|=1F Z[™HEH D|MRHN| 7=
2 8T HMEMY ITM 2 S22 ZES BEsI ==
HDnADt Zt= 2 ZE L) THCA(LOD 0.002pg/mg,

LOQ 0.0Tpg/mq)E AZE U M= 2MHS LS
O, M AlZtat 7| A[Zt2 722t 920} ELICE

HIE2H
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