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Experimental Design of the Determination of Methamphetamine in Hair by Liquid
Chromatography-Tandem Mass Spectrometry
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Abstract: A comprehensive instrumental analysis experiment, the determination of methamphetamine in hair by liquid chromatography-tandem mass
spectrometry (LC-MS/MS), is designed. The experimental contents include the operation and comparison of different methods for the extraction of
methamphetamine in hair samples, qualitative and quantitative results of target analyte, and the discovery and interpretation of the metabolite’s information from the
extracted ion chromatograms. This experiment combines the technology of toxicological analysis and the method of LC-MS/MS, and applies what we have learned to
the forefront. It can deepen the students’ understanding of LC-MS/MS, promote to build a complete experimental system, and enhance the scientific research

awareness and innovation ability.
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2.6 um); VANAHA: S mMZIRE-0.1 % RRVEW: MBIHHB:
0.1 % R B BEVA T el A2 0.0~1.0 min, 5 % B; 1.0~1.5 min,
5 %~20 % B; 1.5~9.0 min, 20 %~95 % B; 9.0~11.0 min, 95 %
B; 11.0~11.1 min, 95 %~5 % B; 11.1~14.0 min, 5 % B; FEif:
40 'C; ¥iiE: 0.5 mL/min; #FFEE: 2 pl.
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Fig.1 Extracted Ion Chromatograms (EICs) of MAMP spiked
hair samples (0.2 ng-mg™") pretreated with different methods
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Fig.2 EICs of blank hair, MAMP spiked hair (0.2 ng mg™), and
the hair sample pretreated with the gridding method
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Fig.3 Standard curve for the determination of
methamphetamine in hair
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Tab.2 Analytical results of hair samples (n=2)

FEM ORISR EG/ (ng/mL)  JEIEM/ (ng/mL)  WZE/%
No. 1 1.16 1.20 33
No. 2 0.07 0.07 0.0
No. 3 1.26 1.20 5.0
No. 4 1.52 1.58 3.8
No. 5 1.03 1.02 1.0
No. 6 2.02 1.98 2.0
No. 7 ND ND

No. 8 ND ND
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Fig.4 EICs of blank hair, MAMP and AMP spiked hair
(0.2 ng/mg), and hair samples of No.1~No.6

7 W

T A S0 B BRSPS R, SRR AT,
USRS AR S0 0 N2 M R 3B 5 Ml e 2 A B4 22
S SR TR R . S ZE 102, 433058 ks
BT VR Z2HE LR R 55— IKAZERT, YHIRLC-MS/MS & 1 5
T OMHT B RS R, DU R 77 50 T K b A7 7 A
B, O IRASERE, )RS g R T RS, 2 S

(FEE5200777)



AN S

£ T

-200 - www.gdchem.com

2023 4 45 11 )
5550 % B 493 1

3 Wi
3.1 A AR S T R B SR A i

B LK, 25 %Ll 50 %LEE. 75 %,
ZEE. 25 %HEE, 50 %HEE. 75 %HEE. FFEESVEFME R
BUAEA]; SRJE 2552 15 min~2 h ZEAS R 8] B 6 im a5
PEEURIEE A A B (KRB R . T, ASEMN 75 % T B
T A AT 30 min 5 EEEPRIR s, HIERIER 5,
Rk, 3 e R SRR SR RGP 5 05) 20 0.1 g, FE&IMA
50 mL 75 % FEE, A AL TR 30 234t RSt R R & il e T .
3.2 FRUEIE SCANER SR TR T2 45 501 58 s s T %5 h&

R4 2 e S AROR (S B, AN 7 b S SR
B . dacmiic Y, SERGIE. PUREE. ITRIE. BB
MR B G A2 FRAE ], SRR SRR RT RE S LI FA R 25 (R
B2). 1 fE (R B W SRR T 1 i 0 o R AR R v A
OR8N T E A R SRR BRI S, JFREAT T O R
UE, SE&EE FAEWZ 7 iE 00 E 45 Ruerf, EHMEL, AR NE
JECA I v 4 SR ) 25 B 58 7 7 o S AR IR 9 HERE B ) %
JER TR T 2 46 S 5 ) 5 45 SR 22 S, 5 R TR 5 S U
RAAGH~0.18 mg/g, {HERER] HATE KH W TR PSR
TR 2 VECRR AN T AR S M R 2y, 45 & T B VA X 25 fh A = 4l
24 A S ER S IR S 7 LA 5 S T = A U ) S B oo » L
A VR ) 5 FRECR AN IR B AR U IE S, B AN B SO A TR R ) 3k
FEEMNEEEMNEIH, 50 BREY]Y Afebriss a2,
Jii SR I R S Ak ST VR AN T R N 2 G A
I RN R .

S 3k

[1TWuZY, Zhou TY, Xiao P G, et al. Compend ium of New China ( X inhua )
Herbal[M]. Shanghai: Shanghai Science and Technology Publishers, 1998(1).
[2INiZ C, LiQZ, Zhou B D, etal. Tibetan Econom ic P lants[M]. Beijing:
Beijing Science and Technology Publishing House, 1990.

[3]Northwest Plateau Biological Institute of China Science Academy. Tibetan
Medicine Glossary[M]. Xining: Qinghai People 's Publishing House, Chinese
Traditional a nd Herbal Drugs, 2003, 34(6).

[4]Luo D S. Zhonghua Tibetan Herbal[M]. Beijing: National Press, 1997.
[5]Qinghai Medicine Test Institute & Qinghai Tibet an Medicine Research
Institute. China Tibetan Medicine[M]. Shanghai: Shangh ai Science and
Technology Publishers, 1997(3).

[6]Mao J Z, Luo DS, Wang Z H, et al. Jingzhu Herbal (Chinese version)
[M]. Shanghai: Shanghai Science and Technology Pubilis hers, 1986.
[7]Compiled by Chinese Medicinal Material Company. Index of Chinese
Traditional Medicine Resources|M]. Beijing: Science Press, 1994.
[BIEZHZ M Z i, pHEANRILMEZ MM, b5t hEEZREHR
f, 2015.

(o1 [ S 2 M2 E W TR P 24 A B bR v R A RIS Jbat: hEEE
AR ARAL, 2019,

[10] ZEHI, #oietly, XIEELL, %, SURRRMZGE/EAG SR, B
&, 2016, 37(4): 511-512.

[IERRE, Aighs, skEE, 5. SURBRIZEIEH AR iR, 25
S22EAR, 2020, 55(10): 2273-2280.

(KRxrxakig: BREE, T4, T, F. ERATAFHN
REFEMRI]. "R, 2023, 50(11): 197-200)

(EB:%5 188 D)
T i) 22 471 PR S 2R T e & b B B R A, WS . T IR b T iR
TR e RN, GHER B BRI R BRI, R
R HAR M R . PP S B EIaIE.
(1)U AT A B 224 B 2% B R P BE 5 B AR S U AH 5% A
e, BRRSZEG JFH N AR A
Q) HA% F B mT IR T, IR iR,
GYERS BB BTN, WEEAERER LR
%ﬁ%mﬁﬁﬁmﬁ@#ﬁﬁ,%%§5§,%Mﬂ%ﬁsm
R
8 W45
KRR R R RAA, MNSEIERAE IRBOR Sy
MHEATST R @S brdE TRk, TR ETFHEERE S 2
FILC-MS/MSHEI, FEERITACE RS H A . A S Benls R
AT T ER AR SRy N A &, WREE, RS
H#nktE, nRaoREEESSE, WM, 51 S%AE
BSCHR B BT R I, B RS BN, TR A
JEJT, BEIRGIHIE Y.

233k
[TIZEFEA B, YROAR il o 1 5 B AR AE I G AT BT 9 o A 2
R, HEPRGIREE Y448, 2018, 39(22): 2750-2755.
RIEE. EEHEYS TSRS M]. bt AR PA AL, 2016.
[3]Strayer K E, Antonides H M, Juhascik M P, et al. LC-MS/MS-Based
Method for the Multiplex Detection of 24 Fentanyl Analogues and Metabolites
in Whole Blood at Sub ng-mL™" Concentrations[J]. ACS Omega, 2018, 3(1):
514-523.
[4]Pitt J J. Principles and Applications of Liquid Chromatography-Mass

Spectrometry in Clinical Biochemistry[J]. The Clinical Biochemist Reviews,
2009, 30(1): 19-34.

[S12AE, FLIER, sk, . UM 0 BUS H H AR AR S gt 2
IR ] T AT, 2020, 47(12): 206-207.
[]EFEEHRALSIHAE. 2020 FrhEBEHEBREM]. Jbat: A%
B, 2021.

(714238, WA RBREARMMIE: A%EF[2018] 938 F[S]. dtii:
NHAERER, 2018.

[81FIVEE. R 15 Fhd bh B AT IR € - BB T AR 56 77 vk«
SF/Z ID0107025-2018[S]. _Eiff: A IIEHIRSE#F, 2018.
[O1F1EHM. JR. BRF S(H-FHERF. R(-)-FHEKFRE. S(H)-KH
e A R(-)- 7 T [ B B0 KR €8 - A 6 R I R 48 5 vk . SF/Z
JD0107024-2018[S]. hiff: FNEERAIEERSEE), 2018.
[10]#5%1R, TRLLIN, 2558, 5. mahRetE - iuE PUd A Bk
FEARG]. hridiezE, 2019, 38(5): 604-608.

[111#FF, R, HKK, 2. QTRAP LC-MS/MS [ & A&+ 20 F
U], PEEEZESE, 2020, 35(3): 296-301.

(120594, ARHHE, XIT6, 5. RO - SR B S 45 & P bmi il
THRCIE & 15 R dh BRI W RkEE 25, 2021, 37(3): 287-294.
(13, TR, KT, . SRTAISEE Sl A B B M AR
WA SRR, Ziar i dkd, 2008, 28(5): 709-714.

(14164, TREM, T4k3%, &, AEBRTH LS LI
B 8 0l B R P B AR IR R G i o AT (0] iR &, 2020, 39(11):
1264-1270.

(AICCakiE=: XK, HEA, Bok, F. REGE-
BRI EANEELPRERBRSEMIWRITI]. &
¢TI, 2023, 50(11): 186-188)



