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UPLC - MS/MS AR MABER FEEDH R HRBMERELEDH
%#ﬁj] ,)ﬁ ;7%2’/@(@;%5FEZ,3&@}52’ Eﬂfﬂl ’7-\,%71] %7]1**

(L WIRE A BE I R, KD 41013852, KD 2 R4 3B, Kb 410007)

WE BHW:. 21— A RBEMNELFELDGFALRBYETAE LD FHRGRME R - B
Ji# (UPLC - MS/MS) 7 %, ik : A& RARR R R =288 (SKFys, ) 69 F BRI IR T IA A & £ 1) A A A
W K, 2 0.22 wm #IUA HLIE BT &, UPLC — MS/MS #l , % A ACQUITY UPLC HSS T3 #2 & ik 48
€354 (100 mm x2. 1 mm,1.8 wm) , A 0.2% ¥ 8 (10 mmol - L.™" P8R 4% ) F= T H% A A 3h AR S AT 46 JE R B,
k0.3 mL-min' ,EEBATER, RALREETFR, EEFSREBEXEN, BR.LEE2V ST
EWFREREHEL~100 ng - mL T FEE AKX B R EF, XM F A5 A A Y =1.349 49X - 0. 020 80
(r=0.998 8)#= ¥=0.775 10X —0.013 87 (r=0.999 1), 4% Mk Ffo 2 FFE¥ 5 54 0.01 ng - mL™' F=
0.025 ng + mL~", P34 @ik & /£ 97. 0%~ 104. 8% , B MA%5E B A= B M F AL 1.5%~3.9% F= 2. 1%~
550, ¥AZEERTREE, ZEREOCHEEZTFBERAELETHENELEEZ D FRAARRDETFT A&
iV, Gk Z A EFRERR N ZHES, TR TELT ALV FRERMM X T A £ 59k,
S4B A HACRAD G E - BIERE(UPLC - MS/MS) s 24 A £ 705, X T ALV R, 2 EEY
hESES. RI17 SCHERFRIDED: A XERE . 0254 - 1793(2024)04 — 0603 - 07

doi: 10. 16155/j. 0254 — 1793. 2024. 04. 07

Detection of dextromethorphan and dextrorphan in
hair by UPLC - MS/MS”

ZHAO Nan', ZHOU Guo - liang®, LI Shu - he’,
ZHANG Xu —dong’, TIAN Yuan', GUAN Li — chang' **

(1. Investigation Department, Hunan Police Academy, Changsha 410138, China;
2. Narcotics Detachment, Changsha Police Security Bureau, Changsha 410007, China)

Abstract Objective: To establish a rapid and accurate ultra performance liquid chromatography tandem mass
spectrometry (UPLC — MS/MS) method for the detection of dextromethorphan and one metabolite dextrorphan in
hair. Methods: The hair sample containing dextromethorphan and dextrorphan were extracted with methanol
containing internal standard proadifen hydrochloride ( SKFs,s, ). The extract was filtered with 0. 22 pum organic
filter membrane and detected by UPLC — MS/MS. All components were separated by an ACQUITY UPLC HSS T3
column (100 mm x2.1 mm, 1.8 pum), using a gradient elution procedure consisting of 0. 2% formic acid (10

mmol + L ™" ammonium formate) and acetonitrile, at a flow rate of 0.3 mL - min~", and the column temperature
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was room temperature. Positive electrospray ionization was performed using multiple reaction monitoring mode

(MRM). Results: The linear relationships of dextromethorphan and dextrorphan were good in the range of 1 — 100
ng - mL™". The linear equations were Y =1.349 49X —0.020 80 (r=0.998 8) and ¥ =0.775 10X -0.013 87
(r=0.999 1), respectively. The detection limit and quantitation limit were 0. 010 ng - mL ™" and 0. 025 ng - mL ™'

respectively. Their recoveries ranged from 97.0% - 104.8% . The intra — day RSD and inter — day RSD were

1.5% —3.9% and 2.1% —5.5% , respectively. The method was applied to cases, and the results showed that

dextromethorphan and dextrorphan were detected in the hair of 6 abusers. Conclusion: This method is simple and

sensitive enough to be applied to detect dextromethorphan and one metabolite dextrorphan in hair.

Keywords: ultra performance liquid chromatography — tandem mass spectrometry ( UPLC — MS/MS) ; hair;

dextromethorphan ; dextrorphan; forensic toxicology
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ATH AT [ 2] g A5 1l 218 bR 1 24 i, 85 R A Oy B i
R E .

HHT, X T4 R0 55 IR £ B A £ oF
PRI 75 5 A L, H L AR e OB £ 3 1%
(HPLC %) "™ ™' F0R €033 B 56 3% 2 (LC - MS/
MS ) 1O T PR M S A h 5
PRAAE M 5 56 43 R S HPLC 35 00
KGRI B A4 31D o5 K 2 A TP 55, SR H &
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2 HEEHER

2.1 (3% - Frgk st

2.1.1 fai%5M R ACQUITY UPLC HSS T3 i#
B A A %A (100 mm x 2.1 mm, 1.8 p,m) , A
0.2% MR (10 mmol - L™ HRER) R EAH A, I
iR SR B FEAT B R BRI (PRI AR A LR 1), i
0.3 mL - min~" JFFER 1 pL, FERAE R

x1 LMHRFER

Tab.1 Linear gradient elution procedure

e ik TR BHAH HA ( mobile phase ratio) /%
(time) / (flow rate)/ A HshA
min (mL+min™")  (mobile phase) A (mobile phase)B
0 0.3 95.0 5.0
4.00 0.3 20.0 80.0
8. 00 0.3 5.0 95.0
9.00 0.3 95.0 5.0
10. 00 0.3 95.0 5.0

2.1.2 FUiAAF B IR R B TR, R
TR (ESL) 5 8 F I IR E o 550 C, 8 T %
HUE (IS) 2 5 500 V; filf i 5 (CAD) . K A X
(CUR) \ZEAL(GS1) Hfi B (GS2) ¥k i 4l A
A, IR Y A AU U i DA B3 R A Gk B
Fo i 23R 5 W55 L R (1S ) L 25 5% H1FE ( DP) Rl 98 i
i (CE) % i FEAE P 1k 2 B R U 5 & Jr Xk
Z MR (MRM) o A4S 5 53 50 36 4% 2
XHEER T/ T8 TR Ry v, e R T
X B T A e R Ll FE kR £ B B )
W2,
2.2 HktabBg

IR & 20 mg, A R 1 800 pl, 100 ng -
mL ™" SKF s R (B SKF 55, 10 mg, 51 55 B2
9.5 mL H, P H AR B 10 000 4%, BIFE) 200 pL,
ZWHE AL 5 min, S5 70 Hz, BUBF S I 24
0.22 pmidfL A HLIEMEEIE E 1.5 mL FERE P, 15
FE PRI I, £

R2 SKFy AEDFMERGRDFHENS T REEE GHEEEF R E R E

Tab.2 Qualitative ion pair, collision energy and retention time of SKF;,;, , dextromethorphan and dextrorphan

s FEMER X e NS iR RE R PR ER s [R]
( component ) (qualitative ion pair) m/z (fragmentor) /V (collision energy)/eV (retention time)/min

SKFiys s 354.2/200. 2 45 21 6.55
354.2/167. 1 30

# F¥H 35 ( dextromethorphan ) 272.3/213.3 60 37 5.75
272.3/147.2 42

% A5 21075 (dextrorphan) 258/157 60 45 5.18
258/133 55

2.3 REVRIERE YT &

WO 2.8 mL, A 25 WA SE Vb JF 0 41 R AR
4.56 mg( LA VPSR 2.8 mg) , i, IR G
Y51 )m RIS 2 A SR UD SRR eI W . 0 | A S0
SFFRETRR 25 W A SEVD AR IER W45 100 L, A
R 800 wL, iR R A7, 135 0.1 mg - mL™ IR &
PRUEIR T, B 4 CURFETE
2.4 Jrikgin
2.4.1 LJEMEHEE BURGHMER R 200 pL, HIH
WERE ¢ 2 100 mL, il A SEVbor (LA GV 5 o i
VR YA 200 ng - mL ™ IR A AR HE AR WA
B& 20 mg, AR A bR HE TAE R 100 wL, 3% A8

“2. 27 WUy AR AL A AL, G R o
FVP ISR R BE Y 10 ng - mL7T IR TR, TH IR
“2.17 WR 45 47 UPLC - MS/MS 5l , 75 i% &
W - SR AR KA 2515 3 4
BRI R KA P A 2 O R B AR T
o SKFyys, A EVPIT LA VD I3 it 7] 43 ]
$96.55.5.75 F15. 18 min, (A& LA 1,

2.4.2 LMW XRFRZEHE WEAEK 6 H, B
20 mg, SN A A VP95 5 B A BV SRR A b i
TAERE 10.20.,100 200 500 .1 000 L, $5 HE“2. 27 35
TTESAE 3 A B SRV o5 S KW A 2V o5 i
WeRER 43531 1.2.10.20 .50 100 ng - mL ™", SKFys,
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E1 FEEREIEHRM SKFos, (A) EEDE(B) EFAEDZ(C)MRM ik E
Fig.1 MRM chromatograms of blank hair added with SKF,;, (A) ,dextromethorphan(B) and dextrorphan(C)

J AR YA 10 ng - mL ™ TR, SARBA 2 mlL,
FRRR2. 17 TR &4 i47 HPLC — MS/MS #:1, A4
FUIF A R IO T A Z L (V) S 9hAR
bR, AR IF KA RV IR HIE (X, ng - mL™ )
BARKR , EATERME RN, 2ot R il ol

Y =1.349 49X -0.020 80 r=0.998 8

Y=0.775 10X -0.013 87 r=0.999 1

GETF WA LI EALE 0.1 ~ 100
ng - mL™YE N LM R RIT,

HEAS I B E Ay €0 I R A Y T R M 3 A

AR E 7 BRSO (0 i I e v R 2 T Rk R 10
FEITAOUREE . A S6UPI5F 5 B A RV TR I FR 34 2
0.01 ng - mL™", E5BE#44 0.025 ng - mL™"',
2.4.3 [PYCREREEIRE AT R, 5520
mg, S AL R0 55 W A RV IR G bR i LAE
10,50 200 L, $#%“2. 2" 30 F )5 il 4 Bk P A 5
WoF M WA BV IF & 540 0.1,0.5.2 ng -
mg " IIRFIA A 6 1%, 4% 2. 17 Wi 5k k47 UP-
LC — MS/MS il ; #2455 [m] 9 75 #5504 it v A7 2690
IERENAT R ZFWRE . LAAF I A 6 10 9% Je
FHE VD 25 W BE 5 U8 vk B2 22 L ke 153 Tl i
VIS R B v W] H N I E 6 U5 H RS 35
TR E Y

B AN BRI 6 H B e 6 Y aa H g 2%
FEVAERIER 3. ARVITFSERL R b &
3 AR EE (9 X [m1 i #8433 oy 97. 6% ~ 101. 0% Fi
97.0%~104. 8% , H N KG % £ F1 H (A4 %5 B2 43 ) oy
1.5%~3.9% #1 2. 1% ~ 5.5% , X3 245 B %545
2020 AR AR N BRI E 24 ) 28 7 vk e SR S
O] e T 1] e R o 2 Y SR
2.5 AR B A

6 B A 2V IS N B g ol T1 T2 (T3 T4 |
T5.T6, 73 HIHLE K& 3 4y, B 20 mg, B HEK
LAy AR X R 45 KT, 4 BE2. 27 TR Jy ik
HEATALBE, 45 2. 17 T 1) 5% {4 i#F 47 UPLC — MS/MS
Frill o WA SRV N B RFE S A R oF
FHATSEV S5 A 5 0 LR B ) 5 2. 4. 27 T
H ) o i e B BT ) A R 25 4 R 0. 7%
1.36% , HFFIE®E &8 ¥ Bl A 8% AW
A VDTN B AR 2 B 5 2. 4. 27 T H ) B F A
X R HA AR 43 50 R 12. 5% (4. 28% 75 4
HE N R LRI [ ] ok S 6 7 L) R A ) ) 1 M
ARHTE BRI L5 b Al WA I F) B & R A o
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®3 EWERRBEZEE(n=6)

Tab.3 Recoveries and precisions

Y i &S H AR H [ % 2
( component) (added)/(ng - mg~") (vecovery) /% (intra — day RSD) /% (inter — day RSD) /%

# ZE V25 ((dextromethorphan ) 0.1 98. 4 1.5 3.3
0.5 97.6 1.5 2.1
2 101.0 1.6 2.4

% 45 221075 (dextrorphan) 0.1 101.7 3.2 5.5
0.5 97.0 3.0 2.4
2 104. 8 3.9 2.7

WML LR 4,28 O IR R AR e M 1. 29%~2.7% , 23 1 45 35 10 35 & B 1 S 5 2

I B KR b A7 200 O R A RS R

0.59%~2.6% ,

®4 BEREBRHERPAEDF EREAEEDFSE(n=3)

Tab.4 Contents of dextromethorphan and dextrorphanin in hair samples

;2= 47250 7F ( dextromethorphan ) % W47 32 V)75 (dextrorphan )

(No.) %4 (content) /(ng * mg™") RSD/% “r4 (content)/(ng + mg™") RSD/%
K1 0 0
Tl 2.11 1.4 0.45 1.0
T2 6.46 1.2 0.28 2.4
T3 5.86 2.2 0.03 2.0
T4 0.27 1.9 0.04 2.6
T5 7.15 2.7 0.72 2.2
T6 3.96 1.9 0.42 0.59

3 itig ERFH EFRIY

AWFFEAE" B 1S Fagdn S AR B WA €
T — H IS A By i A ) I M R L Rl
AR S5 5 U7k, i UPLC — MS/MS £
R K A R oF WA LS5 k. TEEIE
ZAF I, AL ST ACQUITY UPLC HSS T3 (100
mm X2. 1 mm,1. 8 um) ACQUITY UPLC CSHTM C,
(100 mm x2. 1 mm, 5 wm)2 Ff 354 72 A 7
T, A SO e 58 7 R L NG 2 FE HLAE, 76 H R
IKEEW A ] e B 1 R R B2 5 Wi 50 4 Lt 491 D =%
ST A RE VR FE VR BE, W3 T AS [m] 0 A0 e e ¢ R
ACQUITY UPLC HSS T3(100 mm x2. 1 mm,1. 8 pm)
%R ,0. 2% HIR (10 mmol + L™ HIRER ) — ZH§ TR
ShAHAL A B0 BEVEBE, 0.3 mL - min ™" i 2 45 (4 A%
5, AT LIRS e A 5 O B S I . TR A b Ak By
AT, A SO 6 A BIF IS () 43 38 I (] X R AT T 5 48, I
LM EAFA 70 Hz, (5 [A] Ry 5 min, A] e RACREEIK

5 T IV RS A R M A SR OF
Je A SR ISR I Iy 3k A b, AR S SE T
NEE R4 £V 25F L A £V I8 UPLC - MS/
MS Kl 7k . ARAC T HAB AR, B R P2 K
AR 5% B sl () BB 3l AR o — R E A R
TBAE AL LB h Bz o AR RV IF
F A VIR FR Y4 0. 01 ng - mL™" 5 f fR
470,025 ng + mL™", [ 343 511K 101% ~ 125% Fil
95%~115% . A% T B4R 19 HPLC 3417 A
LC - MS/MS "2 e i B 15 5 B A, A 1k
W, BA B

AIFEXT 6 45 Kb 75 & #H AT T BRK
W43 7 Al SER R, SR, AR 4 By SEE 45 R a) LA
il IAE BAE A RIS H AU LW
LRVIFERIF IO R R, Bl 4T TS
BRPIALD IS T ERS, N 715 ng - mg™' | 1
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PR 2 A VIR S B 559 0. 72 ng - mg ™',
IR G5 T4 BR P A RIS T R, N
0.27 ng + mg ™" AR 25 A4 LV I5 & ik Ny
0.04 ng - mg™' JRAERAR, E N NX T e A
Mg o] 22 S SN R A G PRl LA AL
MEATRIE— 0TS . AT, ATt BT i i
A SEUbIF I 8 B AT TR, 45 R R B A
A SRS L R T R BRI S

i b A SRS T — R B R R RO
LA 22 0 4 Vb5 i) UPLC - MS/MS 734 J7
5 PR A DUEE , Rl 25 AT E , vERA P4, B I
b T7 24 BRI, 58 A, WA S — T 507 7k
I T Rl SR R B A A ST o RO A W A
FVPIF IR
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