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WE.BH 2l 2R mmE PR B GP 15 AR R F 54 08 H0a M &% - BB (UHPLC - MS/ MS) 3%,
Fik RS ZPERR, MBI &t A ACES C (150 mm X 2. 1 mm, 1.7 pm) , A3 484 10 mmol / L. T8:4:(0. 1% F i) -
T (B JEHERL) ik 2 0.3 mL/ min; &7 5 & i R 5T F B4, SF AR 5w o B X Tl g, sl s e o F 3 T R Ay
B G TEAR R BT R A A A a9 AL 25 A SEARSE SR R DR i B AR LR e et 2 R 15 AR E B 5 A
Zed s RA A ria g i R I TRk A LR AR A e S i e i A 8] T Bk R B R
Bk Eb, BRI 50~2000 ng/ mL G B A 5 mREER R RAF(r=>0.999 1,n=T7) ;M RA 0.34~9.33ng/ g, T ERA
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Determination of 15 Chemical Drugs Illegally Added in Anti — Epilepsy Chinese Patent

Medicines and Health Foods by UHPLC — MS/MS
WANG Chaozhong'? ,NAN Junling' ,WANG Mengmeng"?,LIU Xinkui’,LIU Chunfeng’,YU Baiqing’,CHU Hongtao®
(1. Heilongjiang University of Chinese Medicine ,Harbin , Heilongjiang , China  150040; 2. Qigihar Institute for Drug Control,Qigihar, Heilongjiang ,

China  161005; 3. The First Hospital of Qigihar .Qigihar , Heilongjiang .China 1610055 4. Qigihar University . Qigihar . Heilongjiang . China  161006)
Abstract: Objective To establish an ultra — high performance liquid chromatography — tandem mass spectrometry (UHPLC — MS/MS)
method for the determination of 15 chemical drugs illegally added in anti — epilepsy Chinese patent medicines and health foods.
Methods The samples were extracted with methanol by ultrasonic processing and separated on an ACES C, column (150 mm X
2.1 mm, 1.7 pum),the mobile phase was 0.1% formic acid in 10 mmol /L. ammonium acetate — acetonitrile solution with gradient
elution, and flow rate was 0.3 mL/ min. The positive and negative ions were simultaneously scanned by electrospray ionization, and
determined in the selective reaction monitoring mode. The chemical drugs were determined by comparing the molecular ion peaks,
the second — order fragment ion peaks,the chromatographic retention time,and the content of the added drugs was calculated by the
external standard method based on the peak area of the mass spectrum. Results The 15 kinds of illegally added chemical drugs
were triazolam, midazolam, lorazepam, clonazepam, alprazolam, zaleplon, chlordiazepoxide, estazolam, oxazepam, diazepam, nitrazepam,
secobarbital, phenobarbital,amobarbital and barbital,which showed good linearity in the range of 50 -2 000 ng/mL(r > 0.999 1,n=7).
The limit of detection(LOD) was in the range of 0.34 — 9.33 ng/ g,the limit of quantitation(LOQ) was in the range of 1.13 —
31.11 ng/ g, and the average recoveries were in the range of 96.77% - 100.36% with RSDs of 1.07% - 3.37%. The RSDs of
precision, stability and repeatability tests were less than 4.00%. Among the sixteen batches of samples, diazepam illegally added in
one batch was detected, and the content was 23.21 mg/ g, phenobarbital illegally added in two batches was detected, and the
contents were 15.35 mg/g and 17.89 mg/ g, respectively. Conclusion The method is simple, accurate with high sensitivity, which
can be used for rapid determination of illegally added chemical drugs in anti—epilepsy Chinese patent medicines and health foods.
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%, TR T i AR bR B B A A2 25 0y, i R
K KR FFE R R A U A T
TR 2 A 22 245 W 0 O 1 o 3 A R T AR PRI 24
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(UHPLC — MS / MS) kL1846 56 4E v U8 I 25 4 1) £ 3
D73 AAAHE 5T b B AR R A i 25 AN 2 R, B 5 T
KIS o R i [ 51 i 24 it WA L sy ik 52 ) 24 o R
05 #b 70K 56 5 VA RN R 56 T H HE 1 (G o il
2009024, 2012004, 2013002) ] A I 21 Ff 4 725 45 i 24
Yy, BT N 25 A ARG I O vk s K B B Pk
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225 UHPLC — MS / MS 35 BRGE IR .
1 UE5KHE
1.1 {Y=5

Thermo Vanquish H Y = 20 AH (35 A (FE A Xcali-
bur 3. 0. 63 T/E¥ ), Thermo TSQ Quantum Access %I Jiit
AL (B A Chromeleon 7.2. 10 TAESS ) , Yy 1 3£
Thermo 2\ 7 ; Sartorius BP211D B H1, 1 K- (72 [ Sartorius
5 aEl L KEBE R 0,01 mg) ; Rotina 380R Y 15 3 14 T 25 .U L
(% [E Hettich A 7)) ; KQ — 500VDV % & 20 = 4 545
P Vet (R L A A AT PR R, T3k 500 W,
WiHN 45 kHz) .
1.2 X%

=T B L (HES o 171230 - 201804, & i N
99.9%) , BRIk M X B S (HIE55 8 171265 - 201402, 1%
i oM 99.8%) , 55 fL PG PE X IR (HE S O 171253 -
201803, 7% 5 4 99.9%) , F A5 VG 7 X B & (S5 R
171227 - 201404, 5 49 99. 7% ) , bl w4 %k B 5 (3t
5171218 - 201305, 7 5K 99. 5%) , FL ok 5 B X i
i (524 100670 — 201602, 754 99. 8% ) , S A L4}
B S (L5 0 171248 - 201403, 514 99. 8%) , 3L ] Mk
AXF IR (58 171219 - 201604, 5555 99. 9% ) , B
o7 P IR R (A5 171229 - 201505, & i R
99. 8% ) , Hu PG 7 X BR i (L4524 171225 - 201304, 5 5
99.9%) , Fi PH X IR AL (k58 171217 - 201403, 7%
N 99.9%) , 2K 1 LL % IR (AL S o 171222 -
201206, 7 54 99. 7%) , 5 8% L 22 %0 B (L5
171221 - 201203, & &4 99.9%) , %10y [ v F & 5 25
i R A2 5T B 5 W) AT B L2 X6 IR (US Pharmacopeial
Convention, it 5 > USP — 1611004, &% 14 95. 6% ) 5 [,
Pl 22 Xt B (R SRR I it S 30 =, it 5 R 1220 - 9201,
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2.1 B - L&Y

2.1.1 &4 Ht

3% : ACES C o5 (150 mm X 2. 1 mm, 1.7 pm) ;
WA : A 10 mmol / L Z TR - 0. 1% R, B R &
JiE , 6 BE e M (0 ~ 2. 0 min I 90%A, 2.0 ~ 4. 0 min I}
65%A , 4.0 ~ 6.5 min i 60%A, 6.5 ~9.0 min i 20%A ,
9.0~ 12.0 min i 10%A) ; it # : 0. 3 mL/ min; £ i :
40 °C; ke 22 pl.

2.1.2 RiE&

F S K s L 55 fEL 8 1 A B B (EST* L EST )
R 3 s 6 S N W (SRMD) 5 2546 /U $<T
3+ 30 bar; %l BT W % - 10 bar; JHHLE :4 000 V( + ),
3500 V(- ); BAEIRE 270 C; @ 7 2R
X Rl A e A AR LR 1

F1 EERMUEADHNEERILZSH
Tab.1 Main mass spectrum parameters of illegally added

chemical drugs

PP 5T FEF RAERE %fm

(mlz) (m/z) (eV) #X

1 =Zwp 3431 314.9/308.00  28/24 +/+
2 ki 326.1  291.0°/243.9 24128 ++
3 FEEY 211 302.9/275.00 12720 +/+
4 AHBE 3160 240.9/213.8° 30740 +/+
5 MHEdp 309.1  281.07/274.1 24124 +/+
6 HLREH 306.1  264.0/236.0°  20/20 +/+
7 AR 300.1  283.0°7/241.0 12/12 +/+
8 XA 2051 267.0°/192.0 24120 +/+
9 RyEHH 287.0  241.0°/162.9 20/30 ++
10 W% 2851 257.1/222.1°  20/28 +/+
11 G 2821 254.0/236.0°  20/24 +/+
12 aTek% 237.0  194.07/85.0 8/20 -/-
13 Rews 2310 188.0°7/85.0 4/20 -/-
14 FRERE 251 182.0°/85.0 4/20 -/-
15 ent 183.1  140.17/85.0 4/20 -/-

Eom s ARAT AR E BT

Note:m/z is the mass—to—charge ratio,and * is the quantitative ion.
2.2 ARHESMNE

i) eSO ST ISR E AT SRR SRS O ()
e FLoRERE SR ORI DG P M Y
PR AT R R R R B
B f B RS AR, T T ISR R AL B A i o
W R 100 g / mL AR B 0T FE Sl 48 VR 2 BRI
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40 40 40 3 40 4 40 4
20 20 4 20 4 20 20 3
0 0 03 0 =
t/ min TT T T T T T T (/min TT T T T 1T T T ¢/min T ¢/ min T T T T T T (/min
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80 80 J 80 80 80
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Fig.1 SRM chromatograms of mixed reference solution

IRV, IR 46 Ui 20 A R 5 L R A o o i v
5 00 ng / mL [ IR A XT B S VA 32 2. 1 00 F (a4 -
FIE AR AT, 12 5% SRM i 5], LA 1

MBS AR TURE D 1 g, KR, B 50 mL 2 i
SRR i ER B R A R 1S min, B0 B IR
ERZRZIE,5000 r/ min B0 5 min, FIFRZ0.22 pm
THAL DR BB 3k U8 5 R ot b 3 AT A R R L PR BOR B
— 20 CEAFFHUE 24 ~ 48 h, JHCE I [a) A MAE 5 2 75 78
THME ; PR CAR IR, 08 SR IE R, AR Al i VA
2.3 HRFER

AR R B I 40 K % i BUR G0 B I 8 T
i, W) U6 U S0 AH B R A BT R EE 43 5 R 50, 100,
200,500, 1 000, 1 500,2 000 ng / mL ) 51 R4 % R 5
VSR 4% 2. T IR A3 — Bl 25 R 5017, 1 5 SRM
R, LT R R (X, ng / mL) RS AR bR IR (Y) Ky
PAARARIEA LN [ 25 R W3R 2 R &AL 5 ) T i ik
FETE 50 ~ 2 000 ng / mL i B P S U TR AR C R R AT

A 0 BRI Tt BIR AR A « W B M O 22 25 8 I B fI
J e PEV VR, WA TR s ARG RS 12 2. 1 30T (i 4514
HEREINAE , 1057 SRM A3 &, 43 5l LAE I A 3: 1 /1101 1
FisF %) 5 2 Sy A 0 PR R S o PR 45 SR LR 2, RO
R e A RE B AR LA I Ak 245 ) A R 225K

% B0« 2. 2 100 YR A % B A TR L
2. VIR 3 - Bk SR % Seab AR 2 6 1K, it sk SRM

R2 I5SHUSYRENERTERFERER
Tab.2 Methodological investigation of content determination of

15 compounds

BAR ZER

AR (%)

FE o bh BhFE r —_—
(ng/g) (nglg) X RSD
1 b F=70.25X-10.24 0.997 0.35 .17 99.41 1.26
1 Rikd V=162 74+ 11.87 0.992 0.4 1.37 98.09 27
3 GaBE V=16.59X-1.006 0.994 0.3 1.13 %37 21
4 AHmE V=11.78X-2.007 0.998 0.9 1.30 9.3 184
5 FEdh F=T78.66.X+4.088 0.999 0.3 114 10036 2.08

6 AREE F=42.60X+5.24 0.997 0.39 1.29 9.63 137
RS F=75.910+15.20 0.9%95 0.3 117 9%8.39 33
§ XLdd r=83.104-3.001 0995 0.41 1.37 9%.77 268
9 AUmE V=16.23X-1.886 0,993 0.37 1.4 9%8.54 263

0 hEH# F=69.34X+2.009 0,991  0.41 1.3 9.60 107
Il % r=T0.51X+3.334 0.997 0.36 1.21 9.91 209
12 ATen%  7=24031-0.1024 0992 313 10.42 98.63 .66
13 REr% F=1.0510-0.02757 0,996 723 24.09 9.3 L3
4 FREE  T=12384-1.037 0,995 L8 617 9.0 L32
15 ek V=1 47+0.3458 - 0.998 933 3L 9.18 3.0

TG 25 15 Fh Ak 2y 24 W) o B X O i 0 0 1 R
f) RSD 4 0. 45% ~ 1.36% (n = 6) , 3 WS 2% A 2 JiF

RAf.
A PRGBS ERE i (B & 15 AR
FE2E 25 IR AL ) INAGE JETR A6 BRIV &5, TR 2T
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2. 20T Jy il A B S W 2. 1T A - ik
S HEREIN R 6 YR S5 45 o B I RSD R 1. 10% ~
3.21%(n=6) , R ITEE LRI

oo M - B A PR i e T A A U, A )
T0,2,4,6,8,10, 12 h BF #5381, 12 5% 2 2 B X
SRM (A& 45 B AR RSD M 1. 54% ~ 3. 12%(n=17),
FEIAL S TR 12 h NFRAE S

T TS - BRI PR A o 1 g KSR , 43 00l &
6150 mL 25 T, 0 A 25 I ACTR 5 X6 BRI £ Tk
0. 25 mL, F&e B3 i 1 W T 28 00T HY A T R
VB, WS PR AL E |, 13 ISR 25 R L 2, 3%
HH 7 A R A
2.4 RN

P16 A i, e 2. 2 300 J7 e il £ K S A TR, LA
PR R ARE W I W) & i o 2D, 16 LR A
o THERE S AR S I Pa P, 5 B 23. 21 mg / g5 241t
o B AR ISR L L, & A i R 15,35 mg/ g,
17.89 mg / g, ARIEIMNAR Ry 18. 5%
2.5 EFXEFERFEILER

FH & 3 AT, ok v R FH R 0B AH 2335 (HPLC)
X Hbrfb A 7 &M, EEEE YA AR
Wik A I, SRR BAIG 5 AS WF 5 b B T R H
UHPLC - MS / MS SRM #5431, H Z90€ ik
BT TR BRI B R T R iR TR A
FEXT—9% . g A4 RS 0 7 ik AT SE ) FEAR I3
o BRI 100 2 ) A ) AR N B 5 BT 7 T v SR FH SRM
R R T T ), T $ v R B

K3 HEFESHFEAFERGELR

Tab.3 Comparison of sensitivity between the statutory method

and the new method

P S ATEFIE] (min) M FR(ng/g) ZEFM(ng/g)
R #E kAR #HE kR #aE

Z 70 12 5.520.35 20.21 1.17
oKk v 4 70 12 6.03 0.41 20.34 1.37
5 ki g 70 12 5.30  0.34 20.04 1.13
A T 70 12 5.57 0.39 19.75 1.30
o] o £ 70 12 5.46  0.34 21.37 1.14
AR 70 12 5.48 0.35 21.05 1.17
3 a] e 70 12 6.05 0.41 22.50 1.37
Ry 70 12 5.37 0.37 21.66 1.24
G % 70 12 5.51 0.41 23.40 1.38
B 0 70 12 5.60 0.36 22.75 1.21
AL 40 12 9.48 3.13  39.67 10.42
} ek 40 12 50.52  7.23 42.03 24.09
FREkE 40 12 15.03 1.85 40.25 6.17
[ 40 12 70.63 9.33 40.82 31.11
kL% 18 12 4.27 0.39 19.63 1.29
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3.1 BiEFHEE
S T AR IR N 15 Bk 2= 258, oy 2 B
FLe A S WAk R BURL , 8078 UPLC Y AR ME S SR 4
ST CRERONE - K L - LR O - SRR .
0. 1% W R ~ 10 mmol / L LR — LI s ARIA R,
PR 5 35 G I SR P 1 9 1 [ IRF 4 4 DR o 25
U S pH, 2833 5 %8, SR 1 10 mmol / L R4 (0. 1%
HIR) — I R i Sh AR IR &AL G PP TE | H eI [R] 45 2
B, DA MO O B 2D E A
3.2 FUESKMHERE
AR I R A 16 S W A2, RS Al s e Ve o
AL PIARMEAE (3% Rk 24 o B, A g
DA T 25 A, 4 e R B 3 A6 DN 25 2 Ja 1 ot ) e
ke S BT 2% Ak B W B AG TN, DR) 0k 5 1% 2% 1 1) ST
oy T AT PO 2% 20 0 B R Bl A L R R AT
Dotk 159 3 R g 7w LR R SR A E TR B T[]
I8 ) BT 250, S T X 15 A AL S W B ) I 434
3.3 EEEFEMLLER
R AR < 9255 O 1R iR OB (3% — ER IR i
(HPLC - MS/MS)i% /2 (3% (TLC)i% \HPLC A4
HALS AT R0, R FH HPLC YR E i 5 =8, L3 34
TLC A4t .31 HPLC A4 M 34~ HPLC - MS/ MS R 4¢,
O T ARG B 1 42 2 D AT 3 YR N 3 YR B
Koo, BRAE BB, FE SR Z 9 N I W ) ARG
BRI 7 vk FOR AT 1A UHPLC - MS / MS & 48 B nf
X ARE i AT RE PEFE BRGS0, b TR AL IR AR T
I TR)FIFERT , KRR 7RI A, BT REFR A
L JRYE 152 T ik EER T HPLC - MS/ MS —£
AR A AR AT PR ) A R — Y
Al it v Al AERE SRR 2 R B 2 2 N
JE R N M2 KAT A4, S th SR B P B BH
(1 Kz 36 245 53 L B 58 T 2R HI UHPLC - MS/ MS SRM #5
2, DA B BRSBTS P ), ROR
TR L R b T E TR R L 2 HETE
PRGN 25 5% B 1 Tk
S 3k
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