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2 AES5HER

2.1 @if&H

K ZFEAS DB-624(0.32 mm X 30 m,3 pm) (5 HE, 20500 FUR A I 28 Sy 0K B A0 AS I 25 L 9k
7 3.0 mL » min ', @5 EE R T FHIR R G EE R 40 °C L 4E4F 5 min, P 8 °C/min B H R AR E 150 °C, 44
2 min, fLL 50 °C/min B ZE TR E 220 °C . 4EHF 3 min. SERE DR EE K 220 °C L 46 DI 4515 BE K 250 °C. TR 250l
SR SR 80 °C L SEA A ] SR 30 min.
22 BRHEE
2.2.1 A FAERE S S

Fs % B N - I e B 5 mL . B IR A, B B 4R A .
2.2.2 ENIE WA

A3 B B L R BE L LR TR L Y K R R I B e L RS PR A, 43 R R 2 O R, 43
FH N - FE e gt o 1) £ A BR o A 1 mL 29 B EE 0.300 mg. O 0.041 mg, 5 H HE 0.060 mg., LR
ZH50.500 mg., DU IR 0.072 mg I BEEE 0.500 mg AU KBS mL, B2 h, 85 A &%
B 2 o T W
2.2.3 BRSO A

i %% PRI NBP 3 f , FH N - H e i i o J 07 e O o b A B R LB 1 mL "R 29 9% 0.1 g MOV 0 %5 i X
5 mL, BT % 35 M5 5 min, ME ARSI,
2.2.4 X BRI TR A

K2 PRI BE L R L S W 6t R TR DU Ak g R I B o 453 L TR — 2 P, BN -FR 3k
L A B A 1 mL A& B EE 0.300 mg. 2 0.041 mg, Z 5 W BE 0.060 mg., Z MR Z [ 0.500 mg. P4
WEMRg0.072 mgMlIFE BEHE 0.500 mg MYTR & W AE % 1t B 5 mL, B T2 i, 25 68, 4R S X BEG VTR
23 EEMXW
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Fig. 1 GC chromatogram of reference standard solution

24 HABEBETE

LI 6 % BRI, B TS R b B B SRR AT L O L S BE L LR TR Y K TR R I B
o W T R P 4 G A o A 25 (n = 6) 43314 5.15 94 .5.65 %0 .6.35 % .6.59 % .6.48 Y0 F1 6.27 % , ¥J/INTF 10.00 %, i
FENE %5 B R4
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2.5 MRS EER
I 5% B R Gt o R PR S O N - YR U o I (9 O O R R RS mL, 20 mL
Wiz b ek B O A DAAE R L (S/ND 290 3 R 10 Bl ek 7 4 Joic i e 2 41 Oy 4G 00 R A0 2 ik R, 45 2R
U8
R 6HMEBEAEMEXR EBRAK R

Tab.1 Linear range,the limit of quantitation and determination of six residual solvents

B A LR R0 5 AR MRRE WBEEE/ (pg » mL™1) KPR/ (pug « mL—1) ERMR/(pg e mL™D)
R Y=1.20X —10.81 0.999 3 30.43~456.44 0.317 0.905
i Y=1.81X—2.19 0.999 1 4.04~60.59 0.281 0.803

ZAM Y=0.85X —1.39 0.999 0 6.18~92.65 0.585 1.671

LR TR Y=2.89X —41.74 0.999 0 50.72~760.77 0.194 0.554

Y K e Y=5.37X—10.86 0.999 1 7.35~110.22 0.104 0.296

1F Bt Y=20.79X —219.30 0.999 2 48.59~1728.90 0.038 0.110
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B4 5758 B S R0 0T R 3 i ORE BEFRE L 0 IN - HY SR L e A o V2 A O 8 R R o B R vk B A O 2
FIFREE 1026506 .80%6.100 %6 Bz 150 26 (¥ W . 43 KT % 5 B 5 mL, & 20 mL TS i, %6 3, 3647 40 #7
10 L LA LI R 06 i AR (YD) A b, T MR (X g » mL ™) A AR L fFH Microsoft Excel
2l bR vl 2, 10 SR 1T A 5 B B AH OC R MV BRI 45 R WL AR 1, & A LI R e o s R S N R C R
R 4f.
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HAL T 6 03 FF S i WA 2 40 XoF BRI #5000 1 83 R R AT I A 1 SR 3 T, DN % 9 R 0 T
LA R B, DL 6 W 235 2R I AR G s o O 25 78 S8 7 ik I B Pk 5 R R i L 20 L & W be . o
U VY SR MR RN LE B e B 0 45 SR R AR R B 1 A 25 1N T 10 %0, R IZ O M R AT
28 EWMEIR

%% BRI NBP 3 £, B 10025 i 43 300 i A JB St vk 5 A 45 8% BRI 7 B S VR BE 50 20,100 %6 M2 150 Y0 g 5%
PRV TSR 5 mL, %5 3, VR S v B A A R B A Ot v B M B R BT ATRC R 3 L R BLE ARk AR
A0 7 R P R FBRAE A R B AR IS ER B (LU EE AP S IR IR B A Y 45 R BRI A 0 B A O LA
H AR B 1) AR Y8 I A BT TSR, 25 21 L& 2.
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Tab.2 Results of the accuracy

B ECR (n=3) /%

B B T 5 "y e e SEH R (n=9)/ % HH X AR HE i 22 RSD/ %%
P 98.66 98.57 102.52 99.92 3.58
s 98.54 96.94 102.03 99.17 3.93
AT 100.40 97.84 103.41 100.55 3.92
LR LT 94.86 92.59 94.10 93.85 3.95
DU S 1K I 91.86 90.11 91.38 91.12 3.72
iF B bt 90.41 87.36 87.35 88.37 3.62
ZERFRWY L6 FIAFITE 3 IR BEZKF R 19 MR TE 80 26 ~ 120 Y6 B A AH X A Al 22 345/ T 5%
75 1 B HE T B R

2.9 ALK
SBOGH Rt 1 T S TR (3 2R P O S 0 i R R A0 SR 3 TR 5 G 3 AR R O T TP 2 O R b
+0.2 mL « min " K ERE AR 5 °C VBERE LR AR 5 °C VTR AS P AR 5 °C P i ] R
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3.1 ‘BiEEEN%ERE

TARER R 24 [ AR (WS1-(X-124)-20052) H 1 5% B8 75 390 0 52 o 1 0040 J2 AL bR 325 o FH B e A AR 40
PR I TG 92 00 5 o 11 B ) 5 SR T B A e AR SO S ) — P R BRI R s A FE R AR b, A
B E BRI N 20 pg » mL 1AV HFRE TR W 60 pg » mL 9 1/3, WAt Y NBP FUR 25 & A 1
TR B I T IR BE Y 1/3 B [ SRR U SR T R LR AT ME A 0 B R DL SRR o T ik
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Determination of six residual solvents in butylphthalide

by headspace gas chromatography

Li Qin'?,Sun Mingjun',Wang Zhi',Zhou Hairui’ ,Zhang Shuxiang' ,Zhang Guisheng’

(1.Beijing Sihuan Pharmaceutical Co.,Ltd.,Beijing 101113, China;
2.School of Chemistry and Chemical Engineering, Henan Normal University, Xinxiang 453007 , China;

3.School of Basic Medicine Sciences,Jiamusi University,Jiamusi 154007 ,China)

Abstract : A headspace gas chromatography(GC) method was developed for the analysis of six residual solvents in bu-
tylphthalide, the residual solvents including methanol, acetonitrile, dichloromethane, ethyl acetate, tetrahydrofuran and n-hep-
tane.Separation was performed on a DB-624 capillary column(0.32 mm X 30 m,3 pm) using a column temperature program-
ming.Flame ionization detector was used as the detector. The detector temperature and the inlet temperature were 250 °C and
220 °C respectively. The headspace temperature was 80 °C and the equilibrium time was 30 min.6 residual solvents were separa-
ted very well. The linearity of the 6 residual solvents were perfect ranged from 10% —150% of their limit concentration(r >
0.999 0).The relative standard deviations of repeatability results were all less than 5% .The average recoveries were in the range
of 80% —120%.The residual solvents results of different batches of butylphthalide were in accordance with the requirements.

This method is accurate and sensitive,and it can be used for the determination of the residual solvents in butylphthalide.

Keywords: headspace GC;butylphthalide; residual solvents
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