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Determination of residual organic solvents in Panax notoginseng extracts
by capillary gas chromatography with headspace sampling
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and Drug Metabolism, College of Pharmaceutical Sciences, Zhejiang University, Hangzhou
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[Abstract ]  Objective: To develope a headspace gas chromatography method for the
determination of residual organic solvents in Panax notoginseng exiracts. Methods; The samples
were injected into HP-INNOWAX capiliary column by headspace sampler and analyzed with FID
detector using standard addition method. Results: There was a good linearity in the experimental
concentration (#=0.9932-0. 9999). The rate of recovery was in the rang of 81. 74%-111. 2%. The
pumbers of theoretical plates were more than 15 000 and the resolutions between the adjacent
peaks were more than 2. The RSD of precision and accuracy were both less than 10%.
Conclusions; The method is simple,accurate and sensitive with good reproducibility , which can be -

used for the determination of the residual organic solvents in Fanax notoginseng extracts,
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L1 EENS Agilent 6890N S HG KN,
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B30 min, HEEFEF 105C; ML FEE.

120C; BB AT, F29% 3 min; FREEAM
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2.2 fai%R# Agilent HP-INNOWAX (30
mXx0.32 mm,0. 25 pm) EFF LT BN
A E S (299 999%) ERE 1. 3 ml «
min~ S AL EHE200C M BB 240C; H
S B 45. 0 ml » min~', 25 5§ B 450 ml -
min~!, B (S W 25. 0 ml » min ' &
BRHEFFAE . EHBEEC,BFF 9 min, kL
20°C « minT'FEE 200 C RHF 3 min
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231 REEEEH S, HIREAZE.E

O B WX CREEZB.LHEEE,
WERNE. B 25 ml FEHE P, DA DMF B#,
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AR EAEE® 1 ml, 2 m,5ml,10 ml & 50
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2,3, 4.5, EAHBEEEITHERRS ml &
S50 ml HEMT MAEHE, B, B3 MK
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2.3.2 HEAGHERWNE. W=LRRYH 0
e HERE MABERE EHE 100 ml 4
BiP. IR RZELE ESNE,

2.3.3 WEREEMARHS, FERIULK
RV 2.8 ml, & 10 ml THZS A, 45 B 4%
A0, 2 ml*2, 3. 1730 T ] e B o f PO RO
mEEE, FABEMACL 2 ml K. EREH,
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28ml, B 10ml MEH P, FHHEMAO2
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.
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Table 1 Regression equation and linear range of standard addition method

A L B F r ERHAEE/ (pg e ml™h
ZE . Y=0.1565X+ 8. 66 0. 9994 42. 66~2133
ok Y=1.8650X+2. 749 0. 9982 2.471~123.6
* Y=1.7660X—0, 04920 0. 9999 0. 2027~10. 13
3K - Y=1.1330X—1. 860 0. 8991 7.681~384.1
g :-F Y=0.7322X—5. 126 0. 9954 18, 47~923.5
E ¥ Y =0, 6888X — 0. 1369 0. 9907 0. 4544~22, 72
TZE Y =0. 2968% +0. 06910 0. 9932 . 0. 8139~40. 68
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Table 2 Regression equation and linear range of external standard method

H LB R BlH b # r R E/ (ug » ml™t)
. Y=0.1507X—5. 480 0. 9992 42, 662133
EC Y=2.2090X—12.12 0. 8975 2.471~123.6
#* Y=2.4590X—0, 4585 0. 9999 0. 2027~10.13
B Y=1. 6400X —20. 48 0. 9991 7.681~384.1
—HE Y=0.9169% —24.12 0. 9994 18. 47~923. 5
IR Y=0.9299X —0. 5687 0. 9997 0.4544~22.72
ZLRE Y=0.4190X 0. 0359 0. 9910 0, 8139~40. 69
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WF 3 R TATIRAE 3 R R A 8 61 8.2 2.2

BHRNEEITEDRASEE . SRNLEL Ed 6.3 7.9 6.3

, #* 9.8 5.4 4.8

£33 HAKEE GE 3 7.1 4.1 4.5

Table 3 Intra-day vanability  (n==3,%) ~H 5.8 5.6 7.4

A A 9.7 5.3 8.1

B {iff q;ﬂf Esz OmE 9.8 8.2 9.4

Z 4.9 3.3 1.1 ’ .

Ec& 6.6 6.9 4.7 2.8 BARKMMKE B2 3. 190 R R
oy o BB e RRGEB R SRR
ZHE 4.3 1.5 6.1 .MEZE. ECHKE.E. PR HEEEKZ
LM 4.1 0.2 5.4 B LB B SR R (S/N=3) 1 3K

¥ 46 1.6 1.0 3. 600, 0, 02440, 0. 02760. 0. 06333, 0. 2100,
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Table 6 Results of recovery rate of external

EHENER . BESARR L ENAR. R
[ R B R K 6.

3. EERAEATHETREN,ICREAKE, standard method wn=3)
DIFHEBEEMAETENRE . BEZAKE, L LA fIA R LHE T8 blE RSD
EAnA R, S m s, 5 R RS TR af LA R /mg fmg /% /%
2B 0.639% 1206 116.90 4.6
£5 mWKEEBEER 1,280 1. 704 97.33 2.2
Table 5 Results of recovery rate  (n=3) 3.199 3. 806 104.60 4.3
- EZ%  0.03707 0.05372  133.00 2.3
fomp DAR BWE FHEMCE RSD 0.07414  0.08206 10470 1.8
/mg /mg /% /% 0.1854  0.1678 88.13 - 2.8
ZM  0.5131  0.7060 82.13 4.9 * 0.003040 0.002593  88.58 3.8
1. 026 1.123 81. 74 3.3 0. 006080 0. 004793 78. 84 1.5
2,565 2,519 87.11 .1 0. 01520 0.0114% 75.58 1.5
EZ 0.03707 0.03973  95.24 3.3 B¥% 01152 0.1043 90.53 2.8
0.07414 0, 07330 92.90 1.8 0.2304  0.1990 86.36 2.9
0.1854  0.1749 91.96 2.8 0.5761  0.4519 78.45 4.5
¥ 0.003040 0.003055 100.50 3.8 —W#&  0.2771  0.2537 91.57 4.3
0.006080 0.005981  98.38 1.5 0.5541  0.5166 83.24 1.7
0.01520  0.01531  100.70 1.5 1385 l.232 88.92 4.7
=F 3 0.1152 0.1016 88.21 2.8 RZH  0.006816 0.005913 86.75 4.0
0. 2304 0. 2387 103. 60 2.9 0.01363 0.01145 83.98 3.3
“H¥ 0. 2771 0. 2399 86. 59 4.3 —~ZEE 0.01221 0. 008906 72,06 3.7
0. 5541 0. 5692 102, 70 1.7 0.02442 0. 01813 74.25 3.4
1. 385 1. 465 105. 70 4.7 0. 06104 Q. 04885 80. 03 4.4
FEZHE  0.006816 D.006101  89.52 4,0
0.01363  0.01358 99.58 3.3
[= e:[: 13 ” o E
0.03408  0.03487 102,30 1.0 2.10 HAMESR B2 3.3V T EE
—Z &% 0.01221  0.01151 94.29 3.7 WA B R 3 AR AT R DUBR
0.02442  0.02453  100.50 3.4 WA ETE R HEE R REE R BRER
0.06104 0.06790  111.20 4.4 %7, {08 ALE 1B,
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Table 7 Dectermination results of residual solvents in samples (n=6,%)
. HE 050701 #5 050702 H5 050703
4L . _ ? _
L RSD AR RSD Y RSD

2 0. 031470 3.6 0. 003875 2.0 0. 004012 2.0
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Fig. 1 Chromatograms of standard solution added liquid (A),sample solution 050702 (B),

Panaz notoginseng (Cdand DMF(D)
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3.2 EPHREARMATHP- EMEHHETE
W EEXROEELELEM PRI RG
AR HIEE TR M &N S8
. S5 o B4R 7 49 Agilent HP-INNOWAX
EMES,EEEREL.SENEMABATR
FRE.
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L HE(FIB fMICY, T AT INE AL

BT AWM A IR, R B A BOCAS T A
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bR H T
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FE 54 LK IR E ARG, H & FEDMF i
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&4 T DMF K ife #4003 iy
s (E D),
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—XmBEAAE R R ERA BN, REN
0.0002%, EE L. AR _HERTFH LR
By, R B MR AL RE SR N
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EEA.RKEERAN RER 0 5%,

ChP2005,USP29-NF24, . ICH 1 & R M # ¥ FH
MEXZBM_ZBENRE RERXRK R
25 3 5B S TR IS (SFDA) A5 2 8 F A FL T B4
BeaE b2y R AR ER S B AR E YRR
ELEEZBEM_ZHENBREE N 20 ppm,
0. 002 % . 3 6 HP ) B GRS 0 7K HE S G F SR
BREE, A DA NG I REE R,

EMREFAMFEHAESHONEMES
LRI 7 ALY R, GRS
R, ARSI AT B T AN
Fih, AFEEEE. . REER . EHELT,
AHEIZLERDPENGARE NN E
k.

References:

[1] LI Jia-shi { Z& % 3£ ). Chinese Pharmacy
Determination (R 25 2 & %) [M 1. Shanghai:
Shanghai Literature of Science and Technology
Press, 1998132, (in Chinese)

[2] National Pharmacopoeia Committee (B F 25 L &
£ 4. Pharmacopoeia of People’s Republic of
China (th & A R £ M E 2 50) [M 1. Beljing:
Chemical Industry Press. 2005, Vol I ;Appendix
X .20-21,WP;54-57. (in Chinese)

(Fizmit Hnk]

D R I I I S I A o S e S S o B S SIS e I S S S S e D B B B I B I S I D S S Do o I

REMRBERLNEFTRHIVER 2007 FARMFK

T BATH A A 2007 ERALXLTI0 A3l BEFHRT, HLAFAIERREFREFEHR
EHRAKE, PR RERAHFEHARP L, EFFHRRANFERAUHL, LA XN65
BAIMHBIAFER AT P LRAGAE FETRERAERE . ZALNLIREAAFERA
AL QLR FEREAFSHRALT L 2l SHFRREAFERAUH X,

MEMHAL RSB ERBHAELEMEN R4 . AF A LEARATLILEF, T
1994 £3 A30 BAABREMALINHL L ARAELA L. A2 EERFE BATRATE. . SR
CHEERARRET MR EER AR TR, 52006 FREEHEFLERAUAHL", HFFFL

—_—k,

ArAMBEAALLALIE S F ARASASEAFHRLHARFARAERA,



