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 E A& ARG ENSRTTE OB FAE ETE CRLE. LHOHANENRG Tk, Fik:
RRAME A A%, G4 DB-624 £ A, A2 5 7R, B AF 78 JE 4 200 °C 4 28 54 80K & FAuiem] 52 4] 2508 5
#1250 °C, R A A RA, RARE A 25 mL/min, AW A 35: 1, MET#AET A 1 mL, METm#FBE A 80 C, -F4 08 4 15 min,
RV LR STAE VET R, LR OE ., AN R 2R ELME TR S 3 4 15.00~240.00 pg/mL(r=0.999 9 ) .25.00~
400.00 pg/mL (#=0.999 9) . 25.00~400.00 pg/mL (=0.999 9 ) ,25.00~399.99 pg/mL (+=10.999 9 ) . 25.00~399.99 pg/mL (=
0.999 8) .5.00~80.00 pg/mL (r=0.999 9) ; & ¥ &% % 4 5.98.3.94.2.05.2.13.,1.39,1.24 png/mL, ] F& 5 %] 4 2.01,2.11,1.18,
1.56,1.15,0.01 pg/mL; 45 % /£ iX 349 RSD ¥ <2.0% , &€ b & 4K 5 R Ah B 288 T 85, 3 RSD<2.0% ; = M & 55
93.59% ~99.02% (RSD=2.62% , n=6) . 92.42% ~98.40% (RSD=2.43% , n=6) . 94.81% ~104.64% (RSD=3.47% , n=6) .
9456%~10673%(RSD=421% =6).97.04% ~106.33% (RSD=3.50% ,n=6) ,98.40% ~107.97% (RSD=3.37% ,n=6) ., %
it i% Ty kBRI AR R R E A, T)ﬂﬂ‘@iﬂm%%yiéh‘;&q’ 6 AP A AL A K, G F 09 B B T
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Simultaneous Determination of 6 Residual Organic Solvents in Xingnaojing Injection by Headspace-GC
HUANG Weijuan, YANG Liling, WANG Shufen, HUANG Xiaomei, HE Xiuyun, JJANG Song, EIN) Hui (Dong-
guan Fifth People’s Hospital, Guangdong Dongguan 523900, China)

ABSTRACT OBJECTIVE: To establish the method for simultaneous determination of 6 residual organic solvents in Xingnaojing
injection, such as methanol, ethanol, isopropanol, n-butanol, ethyl acetate ‘and ‘acetonitrile. METHODS: Headspace GC method
was adopted. The determination was performed on DB-624 capillary column'by temperature programming with the injector tempera-
ture of 200 °C; flame ionization detector was adopted with.the temperature of 250 °C; carrier gas was nitrogen with flow rate of 25
mL/min and split ratio of 35: 1; headspaceysamplifig size was'l mL, and heating temperature of headspace sampling was 80 C ;
equilibrium time was 15 min. RESULTS: 'The linear ranges of methanol, ethanol, isopropanol, n-butanol, ethyl acetate and aceto-
nitrile were 15.00-240.00 fig/mL (770.999 9) , 25.00-400.00 pg/mL (»=0.999 9),25.00-400.00 pg/mL(»=0.999 9), 25.00-399.99
pg/mL(#=0.999 9)525.00-399.99 pug/mL(#=0.999 8) and 5.00-80.00 pg/mL(#=0.999 9). The LOQ were 5.98, 3.94, 2.05, 2.13,
1.39, 124 pg/ml and the LOD were 2.01, 2.11, 1.18, 1.56, 1.15, 0.01 pg/mL, respectively. RSDs of precision tests were all
less than 2.0% , stability and repetitive tests only ethyl acetate was detected, RSD<<2.0% ; the recoveries were 93.59% -99.02%
(RSD=2.62% ,n=6), 92.42%-98.40% (RSD=2.43% ,n=6),94.81%-104.64% (RSD=3.47% ,n="6) ,94.56 %-106.73% (RSD=
4.21% ,n=6), 97.04%-106.33% (RSD=3.50% ,n=6) and 98.40%-107.97% (RSD=3.37% ,n=6). CONCLUSIONS: The meth-
od is specific, rapid, simple and accurate, and can be used for simultaneous determination of 6 residual organic solvents in Xing-
naojing injection.

KEYWORDS Headspace GC; Xingnaojing; Organic solvent; Residual; Methanol; Ethanol; Isopropanol; n-butanol; Ethyl ace-
tate; Acetonitrile
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1.1 {88

7890B HU S AH LI , AL HE E A B TR I 2 L T
YEuG . B 2l T 28 SR 2% (35 5] Agilent A 7] ) ; PURELAB
Ultra 7588 40 7K A [l 7 HE K A BEE AR (1) A7 BRAA H 5
BS124S B J7 4y Z — ML+ 430 Bt K ¥ (18 [ Sartorius 23
Ao
1.2 #HE5iKH

BN B () K AL S . 1604112,1603052, KR,
¥&:5mL;) & B, S 1510132, #lk& : 10 mL ) ; F Pt
R (T b 7Y A s R AT B | L di 5 £ 110616, 46
BE:>99.9% ) 5 L BEXTRE A (HiE5 20160601, 4 B . >
99.7% ) | 5 N BE X B afh (45 2 20130726, 46 >
99.7% ) . IE T BEXT B (HE 5 2 20151228, 4f i . >
99.5% ) . LT8R £ TR % B 5 (L5 : 20160316, 4 B . >
99.5% ) H [ KR ZAG AL 24 AT BR A ] 5 ZIEXT IR
an [FEER R /RBHE: (R ED A BRA ] L Hi45 : 135525, 4
J#:>99.9%]; /K Mtk
2 FHiEEHER
2.1 \iE&H

ik . DB-624 BANE (30 mx0.32 mm, 1.80 um) ;
FHEFEFY B IRTEE A 60 C, ££F5 8 min, LA 30 °C/min F+
I 120 C L, £ 5 1 min, i J5 LA 60 C/min T+ iR £
220 °C, P45 1 min; PEEE TR 200 °C 5 K25« S KA
B ARG I 2 5 A B £ 250 °C 5 3R A0 AR
;25 mL/min; 730 b 2 350 15 TS A fad Dy 0% i
PR EE : 80 °C 5 ~-Mirf 1] : 15 ming
22 BRHFIE
2.2.1 IRAXIERIAWE K ARICH BEXT R 0.300 3
g LN B 00601 5 g S N XS IR 0.501 5 g IE T i
X HE 500,502 5 g 2R LR BE AL 0.502 5 g X BE A
0.100 1 g, 23 HI'E T 10 mL A, I iE i - i 2 %1
JE L BEA), BAS R — X SR I AU . A R B R e —
XA AS W45 1 mL, B T [l— 100 mL &, sk
fE R B2, P2 5) RS W O SRR E T
. TR TR . 2N A 5T it Uk B 43 51 A 300.3,501.5,
501.5.502.5.502.5.100.1 pg/mL ATRA % BRI
2.2.2 MM BEE R, B F 5 mL T,
IKFEBEZRZIE, #8257, i1,

2.2.3 FHEW LUK E AR
2.3 EEMARE

K B 2,27 T IR R I S VA T A VA TR
25 PR TRASIE B, #4222, 17T R (i S R R 5 38 5%
R PEULE 1, B AT EE OGS SRR A AL
R RIS B Z 4 58, 0 B > 1.5 Be AR L 2T
BRI >5 000, {4 B B[] 294 7.25 min . 453K,
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Fig1l GC chromatograms
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Tab 1 Regressive equations and linear ranges

FEIARERN EVEyg r SAE, pg/mL
L y=0292 241 09x—0.131 451 1 0.9999 15.00~240.00
LB y=0.663 563 92r—1330 023 4 0.9999 25.00~400.00
SN y=1.243380 75x—1.082 333 1 0.9999 25.00~400.00
ETE y=1.843 947 44x—2.429 883 3 09999 25.00~399.99
LB y=5858 921 56x—6.209 028 09998 25.00~399.99
LI y=1095783x+0252720 8 0.9999 5.00~80.00

2.5 TEEMR(LOQ)S#MIER(LOD)

Be2.2.17 0N R A6 B S IA TGS = A5 ELRRRE 5
“2.17 I T AR SRR AE 6 UK, L SR IE T AL, Y
{5 M bb o 10 L HF, 45 LOQ; {5 Mt Lk oy 3 : 1 1), 15
LOD. 58, W LB SN IE TR LROTR . 4
S LOQ 45 5.98.3.94.2.05,2.13,1.39.1.24 ug/mL,
LOD 43524 2.01.2.11.1.18.1.56,.1.15.0.01 pg/mL.
2.6 RBEEILR

K2 I 2.2, W0 N IR AR B S WGE &, FK &
FE B AT, PR 2.1 0T €838 25 (F E AR 0 A, 1 S U Tfi
Bl S50 HEE OB SNBE E TEE . ORI . I
U 1T A RSD 433114 1.02% .0.81% .0.97% .1.38% .
1.65% .1.00% (n="6) , &L AAE %L KT
2.7 REMLE
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F % H2.2.27 TR A A A TR (FIE 5 £ 1604112)
EE, T E R R CE 0.2.4.6.8.10 hif#“2.17 i K
S SR HEREIN E e AL, 255, R LR L
fig , Hg i AL RSD=1.32% (n="6) , 32 B At i v T
FEETR N HCE 10 h N e M L.

2.8 EEMHIAE

K R HL2.2.27 50N B A v (L5 - 1604112)
T 2. A SR R e I T R &
B, DK 1R LR, Hig A RSD=1.32% (n=6) ,
FAA Ty L E I M AT
2.9 [ERERLE

Bas (ARl i, 3L 6 ) S E RS, 0 B T 5 mL
S, A A — 5 5 YRR UG AL R R 4
“2.2.2700 Ty i A A R, R 2.1 R A Ak
PEIEREM SE | 10 S0 AR iR S SR Lk 2.

F2 ERFRXBLER(n=06)
Tab 2 Results of recovery tests(n==6)

TANER mAZ, pg  WEE, pe e, % THECE, % RSD,%
i 600.0 594.1 99,02 96.98 2.6
600.0 563.3 93.88
600.0 5894 98.24
600.0 5615 93.59
600.0 5938 9897
600.0 589.1 98.19
LE 1000.0 9470 9470 9573 243
1000.0 945.6 9456
1000.0 960.1 96.01
1000.0 9242 924
1000.0 984.0 9840
1000.0 9829 98.29
SN 1000.0 048.1 9481 10146 347
1000.0 1009.5 100.95
1000.0 1.046.4 104.64
10000 1 0158 101.58
1000.0 1033.4 103.34
1000.0 10342 10342
ETE 1000.0 945.6 9456 103.01 421
1000.0 10304 103.04
1000.0 10673 106.73
1000.0 1036.7 103.67
1000.0 10483 10483
1000.0 10321 105.21
LEBLE 1000.0 970.4 97.04 10329 350
1000.0 10426 10426
1000.0 1009.9 100.99
1000.0 10633 106.33
1000.0 10503 105.03
1000.0 1 0608 106.08
LI 820 80.7 9840 104.88 337
82.0 855 10430
820 878 107.09
820 85.5 10430
820 88.0 107.26
820 885 107.97

2.10 HRBPEVAFZBEHNE
B3 HEAE M (HEE-: 1604112 1603052 .1510132) %5
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G CR O, HAR A 8355 0.01% (n=3)
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UPLC-MS/MS i [RIEASINATE AIE H 24 50 FR VA A ey 12 AR
AR 2y
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# E B SRR AR B A P AR R R e ey 128 $ARA K 2, F ik RARZEURA G- gk, At
&, 7% 42 A Hypersil Golden Cis, 7% 348 % 5 mmol/L ¥ 8% 45 i - P B (B L2 L) , iR ik 4 0.2 mL/min, 4238 % 40 °C,# % 4 2 ul,
RS BT RAVRESE TR, LT AEH 25 kPa, FALAIE A 60 kPa, 5 85 SJE A 55 kPa, Bk B B4 4500 V, & TR B E
H650 C,RhEFXASREUMBEX, LR A TBALD CRAHHR ALK EEEE LR RS 4B o E4
Bl REG B AR R B B R B AR AR R TS 4 A0 4 0.01~2.0 pg/mL (r=0.995 6) ,0.05~5.0 pg/mL (r=
0.997 6) ,0.01~2.0 pg/mL (»=0.998 7) ,0.02~5.0 pg/mL (»=0.995 0) ,0.02~5.0 pg/mL (»=0.995 3) ,0.02~5.0 pg/mL (r=
0.996 5) .0.05~5.0 ug/mL(r=0.995 4) .0.02~5.0 ng/mL(r=0.996 0) ,0.05~5.0 pg/mL(»=0.995 9) .0.02~5.0 pg/mL(=0.995 7)
0.02~5.0 pug/mL(7=0.996 8) .0.01~2.0 pg/mL(r=0.998 7) ; & & FE<<0.20 mg/g, ¥ FE<0.05 mg/g; 4% 5 & &2 M & Z X
# RSD<<5.0% ; AnAF B 5 4 80.8% ~114.2% (RSD 4 3.85% ~T7.32% ,n=9) ., %t . Z 7 EREMNE HEE Bk TA4K8
W, TR TR P 25 F) P AR R R An g 1240 3F & 4R K 25 e B Rt A

KEIA AE SRR I P A RN R AR R URAR -k

Simultaneous Determination of 12 Nonsteroidal Anti-inflammatory Drugs Illegally Added into Antirheumat-
ic TCM Preparations by UPLC-MS/MS

YAN Huijie', LIU Wei', XIA Qingsong', PAN Yuanhu’(1.Hubei Zhishu Jiguan Hospital ,;Wuhan 430071, China; 2.
College of Animal Sciences Technology & College of Veterinary Medicine, Huazhong Agricultural University,
Wuhan 430072, China)

ABSTRACT OBJECTIVE: To develop a method for simultaneous determination of 12 nonsteroidal anti-inflammatory drugs
(NSAIDs) illegally added into antirheumatieyTEMspreparations, METHODS: UPLC-MS/MS was adopted. The determination was
performed on Hypersil Golden Cj column'with mobile phase consisted of 5 mmol/L ammonium formate solution-methanol (gradi-
ent elution) at the flow.rate of 0.2 mL/min. The column temperature was 40 °C, and the sample size was 2 pL. A tandem quadru-
pole mass spectrometer equipped with electrospray ionization source was used in positive-negative ion mode: curtain gas of 25
kPa  atbmizing gas of 60 kPa, auxiliary gas of 55 kPa, electrospray voltage of 4 500 V, ion source temperature of 650 °C.The mul-
tiple reaction monitoring mode was performed. RESULTS: The linear ranges of acetaminophen, acetylsalicylic acid, aminopyrine,
meloxicam, ibuprofen, naproxen, lam acid, nimesulide, diclofenac, indomethacin, ketoprofen and celecoxib were 0.01-2.0 pg/
mL (r=0.995 6) ,0.05-5.0 pg/mL (+=10.997 6),0.01-2.0 pg/mL(»=0.998 7),0.02-5.0 pg/mL (»=0.995 0) , 0.02-5.0 pg/mL (r=
0.995 3),0.02-5.0 pg/mL(#=0.996 5),0.05-5.0 ug/mL (»=0.995 4),0.02-5.0 pg/mL (»=0.996 0),0.05-5.0 pg/mL(+=0.995 9) ,
0.02-5.0 pg/mL (=0.995 7),0.02-5.0 ug/mL (»=0.996 8),0.01-2.0 pug/mL (r=0.998 7), respectively. The limits of quantitation
were no more than 0.20 mg/g, and the limits of detection were no more than 0.05 mg/g. RSDs of precision, stability and reproduc-
ibility tests were all lower than 5.0%. The recoveries were 80.8%-114.2% (RSD was 3.85%-7.32% ,n=9). CONCLUSIONS: The
established method is simple, accurate, stable and reproducible, and can be used for simultaneous determination of 12 NSAIDs ille-
gally added into antirheumatic TCM preparations.

KEYWORDS Nonsteroidal anti-inflammatory drugs; TCM preparation; Illegally added; UPLC-MS/MS
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