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BEHN A2RENELFT AR PRBRGEE KK S EWAMEE L X EEES Agilent 17903 - 1131 R =8 -20m £
mF & 3542 (30 m x 0. 25 mm, 0. 25 wm) , B E HEEE 7 4 220 °C  AALE A 250 C A K & FRAEME A 250 C, AR B AL E LA
# 3 mL/min, &% %4 40 mL/min, = A # 400 mL/min, Bk %4 35 mL/min A B A2 5 AR (488 E % 100 C , 54 5 min, ¥4 10 °C /min
#ik B E 110 C,4R4F 5 min, FAAR R FESERE 160 C,5H7HF 4 min), 2 A S 1 ER R LR A7 L6 R 2 RE
ZETEE 2 A 4,513 ~56.407 wg/mL(r=0.999 8),13.932 ~174. 151 wg/mL(r=0.999 7),9. 098 ~ 113. 719 pg/mL(r=0.999 6);
MR AR E AR R ) RSD ¥ T 2% ;D E 551 A 98. 88% ,99. 23% ,93. 93% (RSD %% % 0. 88% ,0. 33% ,0.10% ).
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Simultaneous Determination of Residual Camphor and Borneolum in Compound Danshen
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Tablets by Gas Chromatography
LIU Bin, LI Xianglan, WANG Xiaoxiao, YIN Yaling
( Deyang Food and Drug Safety Inspection Center, Deyang, Sichuan, China  618000)
Abstract: Objective To establish a gas chromatography for simultaneous determination of residual camphor and borneolum in Compound
Danshen Tablets. Methods The chromatographic column was Agilent 17903 — 1131 polyethylene glycol =20 m capillary column(30 m x
0.25 mm,0. 25 p,m),the temperature was 220 °C for inlet,250 °C for gasification chamber,250 °C for flame ionization detector, the
flow rate of carrier gas was 3 mL/min for high purity nitrogen,40 mL/min for hydrogen,400 mL/min for air and 35 mL/min for tail
gas. The temperature — programmed was adopted for column temperature(the initial temperature was 100 °C , maintained for 5 min, the
temperature was raised to 110 C at the rate of 10 °C /min,maintained for 5 min,and then it was raised to 160 °C at the same rate,

maintained for 4 min). The split ratio was 5 : 1. Results
area in the ranges of 4.513 —56.407 wg/mL(r=0.999 8),13.932 - 174. 151 pg/mL(r=0.999 7) and 9.098 — 113.719 ng/mlL

Camphor, borneol and isoborneol showed good linear relationship with peak

(r=0.999 6). RSDs of precision, stability and repeatability test results were less than 2%. The recoveries were 98.88% ,99.23% and
93.93% and RSDs were 0.88% ,0.33% and 0.10% ,respectively. Conclusion The method is simple,rapid,accurate and reproducible,
which can be used for the quality control of Compound Danshen Tablets.
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By AR F w5 |\EE AT E 5
1 J &R A2E 180101 11 J7# A3 18030209
2 =é& AAF] 180201 12 F#*BAF 161005
3 LA ANE 171204 13 W% A NS 170103
4 FHANE 170620 14 # M A S 180305
5 E# AAE 201705053 | 15  ERBAE 171203
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2.1 EEH

{6354 : Agilent 17903 — 1131 B 2 "% — 20 m &40
B8 (30 m x 0. 25 mm, 0. 25 wm) ; I EE : HERE Ty
220 °C , 543 H 250 €, FID K 250 °C ; Ji ik : H X
T 2 AN 3 mL/min, AN 40 mL/min, 25N
400 mL/min, B K 35 mL/min; £ FE 9 THE , 911G
TR 100 °C ,74%F 5 min, L 10 °C /min () 3R THE
110 C, P-EE 5 min, BRI R R THE 2 160 °C |, £#
FF 4 min; A 5 1,
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Xof L VA VR < RIS I R I S5 B ik % R 3
R INTCK SR, i 1 mL SR 0. 1 mg,
JelE 0. 3 mg SFEIBMK 0. 2 mg AITRA R A AL AT -

AR TR BBORE S 10 Fr A R BR A, 4
U 60 mg, K5 B FRE , B 10 mL 25, A /K2
fi 8 mL, # 7 (40 kHz, 320 W) 4L F] 30 min, ¥, il JC
K GFERE S FE5T 08T UET R 0. 45 wm TFLUE B i
b, IS, B A% .
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FEAUDT €0 3% A5 10 0 ol R ARG I € 33 1 DL L 1 5 SR A
o e R RS i o B GBS ARCEC A R 23 147,
35 822,35 380, LR T “HEHELF " HLE 1Y 5 000, (L7
VO T P v SR A 5 A A % R VR AR B ) T (] 7
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AR FRIEATEAE T, 75 B 5 R 5 Y =3. 045 X, +
0.997(r=0.9998, n=5); %=2. 930X +0. 633(r=0. 9997,
n=5); ¥5=3.188X:+0.723(r=0.999 6, n=5), Jii f&
e i A TG 2 91K 4. 513 ~ 56. 407 wg/mL,13.932 ~
174. 151 pg/mL,9. 098 ~ 113. 719 pwg/mL,
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INF A% A S Y BR A 0. 187 6 mg/kg, 24 S/ N g 10 : 1 i,
HERBR A 0. 746 6 mg/ kg,

pA pA PA
250 45 3 250
200 40 200
] 35
50 20 150
100 1 53 25 100
50 20 50
t/min t/min t/min
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
A B C
LA 20 FAME 3. &M
A AN RBRER B iERSRER C ABRSRER
H1 Ameith

33



R -
Drug Research

China Pharmaceuticals

2019 48 H 20 H 45 28 45 16 W
Vol. 28, No. 16, August 20, 2019

(8 g R HR 2 AR A D i S i % i A
i 6 10 A BERRAE , 43 R B I AR ARG e ik S e Bk
RIS o, AU T (g S5 R AR I i S AR, o
B AR IR 2 FIER 3,
A2 BEEREXE(L=6)

A E(mg) MEFE(mg) @kFE%) X(%) RSD(%)
0.1128 0.1107 98. 14
0.1128 0.1128 100. 00
0.1128 0.1123 99. 56
98.88  0.88
0.1128 0.1108 98.23
0.1128 0.1105 97.96
0.1128 0.1121 99. 38
A3 ABFAE SRS (n=6)
A BEE(ng) #54%(ng) wAE(ng) WEE(ng) @kE) T(%) RSD(%)
3033 0.330 5201 5503 99.49
30.59 0.3364 5201 54902 8.7
30.29 0.326 5201 5588 9.6
9.3 0.33
30.08 0.3328 5201 55005 99.00
30.10 0.3282 5201 55091 99.05
30,4 03271 5201 5510 9931
FAE 3033 0.1770 26786 2689  93.81
30.59 0.1751 26786 26928  93.99
30.29 0.1813 26786 27003 9404
93,93 0.10
30.08 0.1755 26786 26930  93.99
30.10 0.1735 26786 26889 9391
30.44 0.1728 26786 2.6868  93.85

2.4 HREENE

B 20 L 07 PES R RE AR R , & 2 0y AR T A A
RS, TR T (RS A5 R AR D R S
R 4,
k4 AFAARPHERGEL KNS S FNELER (mg/H)

By ORE FAEME kA | AT OAE FAEE kA
1 419 230 6.49 | 11 3.21 1.8 5.07
2 .62 1.04 2.66 | 12 3.55 1.91 5.46
3 1.82  1.05 2.87 || 13 3.93 2.00 5.93
4 3.24 1.67 4.91 14 2.38 1.46 3.84
5 1.39 0.80 2.19 || 15 211 1.15 3.26
6 3.06 1.71 4.77 | 16 2.06 1.18 3.24
7 3.42 1.80 5.22 || 17 4.05 2.05 6.10
8 2.41 1.13 3.54 | 18 3.39 2.00 5.39
9 231 1.22 3.53 || 19 2,02 1.20 3.22
10 1.20 0.71 1.91 | 20 212 1.13 3.25
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