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Determination of residual organic solvents in Shicha Ganmao Capsule
by gas chromatography with headspace sampling
HE Lei''?, CUI Tac'?, XIA Wei-jun!'?, DING Zhong-tao®

(1. Natural Medicine Chemical Research Section, Yunnan Institute of Materia Medica, Kunming 650111, China;

2. School of Chemical Science and Technology, Yunnan University, Kunming 650091, China)

Abstract : Objective To establish a method for determination of the seven residual organic solvents (n-
hexane, benzene, toluene, o-dimethylbenzene, p-dimethylbenzene, styrene and divinyl benzene) in Shicha
Ganmao Capsule. Methods Gas chromatography with headspace sampling was applied to the study. Agi-
lent HP-INNOWAX silica capillary column was 30 m X 1.0 mm, 0. 53 pym. The initial temperature was
kept at 30 °C for 5 min, then the temperature was raised to 200 ‘C at the rate of 10 ‘C /min and subsequent-
ly sustained for 5 min. FID detector temperature was 250 ‘C. The vial temperature was 70 °C, and the vial
time was 30 min. Results There was a good linearity in the experimental concentration (r= 0. 999 4~
0.999 8). The RSD was all less than 5. 0%. The average recovery rates were in the range of 99. 16 % ~
102.0%. Conclusion The analytical method is simple, accurate and sensitive.

Key words: Shicha Ganmao Capsule; gas chromatography with headspace sampling; residual organic

solvent; determination of residues
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B AL AT A B 2% BT XS 43 B 8 T 4, 2 T R
kAl RBERE O M5 g, IR LR ik DAL i B
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W A AR ST R TR M. &
B T 2SR T A AL ) R A A O R L
BN Ty 8 R M A R BGT TR IF R 5 AH YL
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1 BELEHH
1.1 MHR5KHA

Agilent 6890 Plus % < #H 18 i {% ., Agilent
7694 E BRI T2 7 sh kAR A%, S K TR 2
(FID) , ¥4 Agilent Technologies 2> "4 /=, IEQ
IE QB AR R RO A3 g, At 1R 2 0 43
Brak, FrFKAEEK,
1.2 RE

A E R AT B D A Y g ik
Fh 42, it 5 4 51 S 20070101 | 20070102,
20070103,
2 FEEHER
2.1 BIgEFEH

A Agilent HP-INNOWAX £ (30 m X
1.0 mm,0. 53 pm) ;iR : K HABRFHIR, B 30 C
fE 5 5 min, A 10 'C/min FHREFF+ = 200 'C, 18
A 5 min; FFAE DR FE R 180 C; #4545 B B A
250 C; AN RARS EAF AN 3 mL/min; 43
Bikh 1: 20, TIEE&MF - TERER 70 C, WA
B[] 30 min, #FFER 1.0 mL,
2.2 ReaERESE

SR E R BUE T bt 8 28 4R 2R 3 =
AR FOHR . OHFESER, NN, N-ZHEH
e EC ) B4 1 mL &% 78. 7 pg EC 4% 797. 9
pg FHE 800. 4 g A8 = HIEE 791. 0 pg. N = HI

791.0 pg K Z. 4% 800. 8 pg. Z M 4 808. 7 pg i1y
X HE AL B AR . FRRE 2R B 1 mL 6h B Al A5 0
100 mL B, oKAH B 2= ZI B, 3850, K Lkl 2
mL & 10 mL T #EEMR S, 5.
2.3 #ikEBEENEE

KB PR 20070102 R ARBEE REBAN A
¥ 600 mg, & 10 mL T &, K% Ak 2.0
mL, %5, % H,
2.4 BHAEEE

A RRE RRAM AN FERTES A
e 7 3 7R W 0 43 5 1T, B R T HBE L6000 HIBE L300
AR, —HEH B (DMF).60%DMF.30%DMF
PR aliK, 4556 P EE.60% HEE.30% H BEEN
Vs 7], R RO T I O e 04 R WA AR K, AS BB A B SR A
B ;T 30 % DMF .60 % DME .DMF & $k %t £ I 52 43
FvE B, (B B F DMF (75 ob S0k R, (i 78 % —
HZE B_HE KB/ 2R ENRE LRSS
DMF ¥ B s mi AR 22 . A3 e MR &4 T,
PR KA g ¥ 700 55 0 188 2850 SR A0 7 1 4 49 7R FL AL,
ZERULIE 1,
2.5 ZMEXREER

% B O HE G A5 0. 1.0..2.,0. 4.0, 8.1, 6
mL, 45| & 1 100 mL b, vk 2 20 %, %4,
Ff4r KE 2 BEEC 2 mL ‘B 10 ml [502 gERE LD, 43
FERE 1.0 mL, Lok B8 5h 55 10 S8 0 B Ak AR (XD
WA T R R A b (Y ) R 7 7 R ] U, 25 SR WL L

Rl AFXBEREHRKSBERENEN

HMXREELR
bl R o] 04 iy # o SR (g e ml )
Ik Y=142,27 X—102. 88 0. 599 4 0.799~12.78
b 3 Y=173.87 X—2.977 8 0. 999 7 0.079~1. 259
Ff 3 Y=174.55 X—38.282 0, 999 8 0, 800~12, 81
MoRE  Y=177.92 X—41,999 0.999 7 0.791~12. 66
FoMPE Y=172.76 X—26.712 0.999 7 0.791~12, 65
¥7.5 Y=153.00 X—9,004 1 0.999 7 0.800~12. 81
ZZE%  Y=147.39 X-+5,958 8 0.999 7 0. 809~12, 94
2.6 BEERK
R R AER 2 mL B 10 mL TRZs gk

W, MERE 1.0 mL, ERE PR 6 W, MBEFED
PSR S L 0 s Rl L S L L I A Ay P <
%t B8 5 % W W M B RSD 4 B R 3. 505%.,
4.297% . 4. 456% . 4. 724% . 4. 926% . 4. 471% .
4. 659 %0 , 2 B A BN % v
2.7 EREKTNREE

Fe X B RO 2D A R B R T 0 v O B 2R
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MRS 1 2~3 & 9 1k, 3 55 i il 38 5 199 o K A 0 B
MBECE . PHE NS P L -FE ELE.
T2 R e B R R e IR T B R gl
79.9.15.7.79.1.,79. 0.80. 0,80, 0,81. 0 ng/mL,
2.8 [EEAK

FEEMREAFRBE KRENEY 600 mg(it 5
20070102)6 # , B T0 25 HEREH A, 4% B I A XS B8 o 7
W 2 mL, RS @A BERE 1.0 mL #4700 %E . 13 [E
W, GRIECH B PR PR PIHE R
2% A A [ 38 43 B 2R 102, 090,99, 5624
100. 1% .100. 3%.99. 62%.99. 48%.99. 16%; RSD
SRR 1. 26%.2. 10%.2. 19%.2. 24%. 2. 59%.
2.17%.2.52% . R Fr BT 5, 45 R0l {5 .
2.9 HAPENEFZBYHNE

R FRE 3 M4 288 E KRN EY %
600 mg,# 10 mL Tz b, K% MoK 2. 0 mL &
fife, 322, 17300 (% 25 140 00 8 &5 08 P S B I L
BN, SRER EREENREENSRGEH L
WTHAENBENREY. SREBER.AFRRE R
BHERBEBROEAIEESHILE L FH AB.
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SEZHE CELE T-TLRE

Bl AXETRENBSERA) LSRR8 HaikE
3 Wi
3.1 BmiEEREE

LB RSP, R EFETHREEHE R
HP-5 ., o 2 4% 14 B 415+ DB-624 FIs&iRHEEHE
¥ HP-INNOWAX, iR KI5 K E 4 EH
HP-5 #1971 % 4% ¥ 6 418 DB-624 #B A B ¥ <8 —
HAEMIEZIE 2 MG E MAAEVEE IR ER
5 4y B BT T, LA B G B AT IR O W [ E A Y
HP-INNOWAX @ thtE BB ML T 2 ~%
MEH .
3.2 TEEBERER

AT ERBEEEWT S RE LR E D, H

Jei] — e J3E %of B 5 ¥ VR 43 B AE 50 'C .60 'C .70 C,
80 °C .90 °C FF-A 30 min 5 #E 470 &, 5B ER,
Bifi 5 T0 45 T 8 1% v o 0 T R O, 4L 25 2 48 3R 58
)90 Cif, ik EB AR 22 . G SCERIS ], i
o TR i T BUW 25 26 T4, T 25 ik BE — A B0l O
70 C,HA&HE MERE N 70 C,
3.3 MERBERNEE

T BB B T S AT A [A), A SR AR
it P [R) — ¥R BE % BB W B W AE 70 °C R 3 AR A 15,
30.45.60 min AT E . F4 30.45,60 min J§
e MR EA—BLHWE T 15 min, 350 B & I
AArH#E 70 CF 30 min BR[XEFHEHR. G/ ZE

% B A TR A ) 30 min,

3.4 IpG

(i E 2 ) (2005 4E RO XM IEFIR B BT T
BORMMETT , BIHA 18 Hh 3R B I 500 09 4 o el 2 A PR BE
5 N m MR Z R E <7 (ICH) iy 2
SR—E, ARSIIE oA A B RR B A PR EAG I 2
FRY [ 28 i 2 il BB BB 2 T PR RO Y — i
BR, AV 1 g BEMAPAENEN 2 pg, ECT K FE,
THIE KZBM_ZHmEREL 20 ug'”

DA BG5S R, 3SR O Bk 6 R PRI L PRBE
YETR , BRI 7 0 Wk BE 4% B W T AR Z LA 3 BT
R £ M SC 2R 0GB e [l g AR A 5 2K, 7T
FH AR E PR b A LI AR B A M . A
LR BN, AFE IRIE 3 ALRE W 7E R IR A I R Y
B R B R 7 MY RIRE Y . N —1
77 T8 Uk B K L. W R At i o ok 5 2 A A ) T ALk R TG
FAHEF BT R E 2T,
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