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Abstract : Objective
Methods

To optimize the preparation process of Xiaoer Chaihu Tuire Suppository and establish its quality standard.
The volatile oil of Bupleurum chinense was extracted by steam distillation, and the volatile oil of Bupleurum chinense was
encapsulated by B - cyclodextrin. The extraction process of the volatile oil of Bupleurum chinense and the parameters of the inclusion
process of B - cyclodextrin were optimized by the orthogonal test. Xiaoer Chaihu Tuire Suppository was prepared by melting method. The
quality standard of the preparation was formulated according to the quality requirements of the general rule 0107 of the Chinese
Pharmacopoeia(2015 Edition, Volume IV). The contents of n —hexanal and n - heptanaldehyde in Xiaoer Chaihu Tuire Suppository were
determined by gas chromatography — mass spectrometry (GC — MS) . Results The optimum extraction conditions of the volatile oil of
Bupleurum  chinense were as follows:the solid - liquid ratio was 1 :10(g : mL),the soaking time was 8 h and the extraction time was
2 h.250 mL of distillation of volatile oil was extracted from 500 g of Bupleurum chinense decoction pieces,and its optimum inclusion

process conditions were as follows:the amount of B - cyclodextrin was 50 g and the inclusion process was carried out at 50 “C for 2 h.
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A total of 100 Xiaoer Chaihu Tuire Suppositories were prepared from 500 g of Bupleurum chinense decoction pieces,and the proper-

ties, quality differences, melting time limit and microbial limit all met the requirements of the Chinese Pharmacopoeia. The linear ranges
of n —hexanal and n — heptanaldehyde were 6.19 —99.00 pg/mL and 4.90 —78.40 ng/mL(r=0.998, n =5),respectively. The RSDs
of precision, stability and repeatability tests were less than 3%. The average recoveries of n —hexanal and n — heptanaldehyde were

101.69% and 100.94% with RSDs of 1.84% and 1.28% (n=9),respectively. Conclusion The optimized preparation process of Xi-

aoer Chaihu Tuire Suppository is reasonable and feasible,and the prepared suppository can meet the requirements of quality standard.

Key words: volatile oil of Bupleurum chinense; 8 — cyclodextrin; Xiaoer Chaihu Tuire Suppository; preparation process;quality standard
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Tab.1 Factors and levels of the orthogonal test for extraction and

inclusion process of volatile oil from Bupleurum chinense

e BRI oh
BEA(g:ml) BEBML) BEch) BEA(Q BEB(C) BHECH

I 1:10 4 1.5 40 30 1

2 1:12 8 2 50 40 2

3 1:14 12 2.5 60 50 3
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R2 LEHMELZHENEAIZERRBETSEER(n=9)
Tab.2 Results and design of the orthogonal test for extraction and

inclusion process of volatile oil from Bupleurum chinense(n =9)

- i i
PNEy BED AFC RED 4 REs AE0 AEC AED 4 BhE
| | | | | (.384 | | | | 0.50  46.20
2 | 2 2 2 (.53 | 1 1 2054 5047
3 | 3 3 3 0.420 1 3 3 3 0.531 53.54
4 2 | 3 1 (..406 2 | 3 2053 s
5 2 2 | 30,410 /) 1 | 30,530 464
6 2 3 2 | 0.418 ) 3 1 | 0.550 6.4
1 3 | 2 30.389 3 | 1 30,520 5480
§ 3 2 3 | (.394 3 1 3 10523 831
9 3 3 | 20,302 3 3 | 2 054 6130
K 1336 L1179 1.09% 1.19 150,21 153.12 162.14 166.75

Ko L34 L34 1339 1240
Ko 1066 L1400 1.220 1219
R0.2100 0.204 0.243 0.044

169.00 163.42 167.51 163.89
17441 177.08 163.97 162.78
120 29 531039

F3 KPEXHRN.GEIZEXREAESHER
Tab.3 Analysis of variance for extraction and inclusion process of

volatile oil from Bupleurum chinense by the orthogonal test

RE e

FERE
Bitad ARk HA FE O P AERAA ARRE A% PR
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[ 247 3L ) A 71 ) o i 2 S PR BE 3R

4 RBERERER(g,n=10)

Tab.4 Investigation results of quality difference(g, n =10)

A 0.011 20,005 32900 <0.05  107.55 1 578 4L69 <0.05
B 0.007 200,004 22225 <0.05 9631 1485 3 <005
€ 0.010 2 0.005 30484 <0.05 4.97 1048 L9 2005

#E 0.000 20,000 158 1 1.9

E: Fo05(2,2) =19.00,
Note: Fo.05(2,2) =19. 00.

R FH K Z8 S 2RI A Z 3 , (R4 1 h, UC4E 30 mL
VW, I WO (As) THEHE R AL R [ A% =
As/ (Ay x 25 IR ) x 100% | o 7650 P 2R 50 45 S 10
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HFE(H 2 C N EEE N UG R H R84,
KH Lo(3) 1IE IR I Ak S8 ¥ Rl T2 45 R I
F 1 & 31U S R I A RN 3 AR R R
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B LR A U R, e A T2 R AsBiCa,
Rl B — FRRIPRG I 60 g, £ 50 CAA1F T, 45 2 ho
2.1.3  NJLEHR A A

ISk 500 g, A 10 £ 109% G40 8% I
HIR 8. 0 h, SR /K 8 AR ML R IS 1 & i (fREF
25100 °C , e k) 42 2. 0 h, WAEWI R , 251,
5 B4 & IO R 250 mLo SE T 5 2 SRS 18 7 b i
A B-EFWIKE 50 g, T 50 CAHIRAK IS E S BEFE SR A
A2h, BHEERG,H 2 ~8 CEAMFFHE 12 h, ik
TR AT BB 4 R WAL A o BT 0 R o R H e R 75

5 wAMA R R AL X s
202008031 1.12 1.14 1.135 +0. 021
202008032 1.13 1. 15 1. 140 +0. 024
202008041 1.12 1. 14 1. 135 +0.019
202008042 1.12 1. 15 1.135 +0.017
202008043 1.12 1.15 1. 140 +0. 020

AR B PR 48 BRI R FRURE i P B ATLIR 3 8, 23
BB 1 h 5, B R (37 £0.5) °C Rz i BRAS I A3 A
R, 25 0 0L 3R 5 2Rl AR B ) 2 (18. 2 £ 0. 47) min,
54 2015 AF R [ 24 ) B8 7 v 5 TR 570 78 30 min
P 4 0 1A A P A s R R R R

x5 FETARERELR (min, n=3)

Tab.5 Results of time —limited melting(min, r =3)

iy 1 2 3 X +s
202008031 17.5 18.2 17.3 17.7 £0. 62
202008032 18.5 18.3 17.6 18.1+0.49
202008041 18. 1 17. 8 18.0 18.0 +0. 38
202008042 18.2 18.1 17.7 18.0+0.59
202008043 18. 4 18. 4 18.6 18.5+0.35

A U BREE A4 2015 45 i el [ 24 0 A P A
R 71 , SR P LI A A/ LSt B A T A PR
B AR IR 5 A TN A ity i 23 ARG Y 4 B (R A BR AT A
BN S5 BOW L KA SR S AR TR R
FR AR UERLAE
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1)K 514

S ST B EFE N SH - Rix - Wax BAE 4
FERE (30 m x 0. 25 mm, 0. 25 pm) ; B RHAT; HRED
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m/ z 4 45 ~ 300, % FIEDIBREF ] A 3 min, 573 A6 I 2
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IR 25 10 KL, RSB PR, B 250 mL [BIE B,
A 10% SACENE I 100 mL, A8 Ui 42 B 26 18
30 mL, A 20 mL 1E CL 640 2 AT, A 3F A BUR, A
T8 B TG KB R M 25 B 1E OBV R 1R 7K 43, 5 BT
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4 125!
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R PRI < VAR A T B A T (I h
20200804 1) , FA I TS 45145050 F 0,2,4,6,8 h BFHEFE
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1. n - hexanal
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A. Negative reference solution

AT BRI R
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2. n - heptanaldehyde

B. Mixed reference solution C. Test solution

Fig.1 Mass spectrum
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x6 MEBMKIEER(n=9)
Tab. 6

Results of the recovery test(n =9)
Py

Babilng)  mAEg AR BREG) (%) RSD(%)

ELE ERE EOUE ERR EUR ERE LUE EREK EUR LERR EUR ERE

0.513 0.624 0.412 0.501 0.945 1.136 104.85 102.20
0.516 0.617 0.410 0.4% 0.939 1.119 103.17 101.21
0.520 0.625 0.416 0.504 0.943 1.144 101.68 102.98
0.510 0.627 0.512 0.624 1.035 1248 102.54 99.52
0.521 0.630 0.520 0.632 1.042 1.265 100.19 100.47 101.69 100.94 1.84 1.28
0.518 0.621 0.521 0.619 1.030 1.25¢ 98.27 102.26
0.515 0.622 0.625 0.742 1.153 1.365 102.08 100.13
0.524 0.618 0.619 0.745 1.147 1.358 100.65 99.33
0.5120.620 0.617 0.749 1.140 1.372 101.78 100.40

x7 HmBSENELER(mg,n=3)
Tab.7 Content determination of n —hexanal and n —heptanaldehyde

in the sample(mg, n =3)

P EEE Y33
202008041 1.012 1. 146
202008042 1.017 1. 145
202008043 1.016 1. 147
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BRI 2 5500, 038 2o 30 ik 00 & IR O BE (A 3 R
SE WU T 2R Al AT s B - BBDR KR P4, 25 IR
St LA 25 5 RIS A B At
PR R e R A S R B — SRR X 4
RMRG WA TR G, DAL G R e hs IR ARG
T2 2 5 i e 0 ] A A R v S A ke L i Y i
(40,50,60 °C ) Jz A} E] (20, 30,40 min) #7222 45
FIR B R 50 °C IR R BB PR AT, (I 5, %
A1 30 min Ji5 WS B ASR R DG 205,
3.2 RAESENEIEIRERE

RIRHT, T2 EZER A 250 - AT 0L
0N SRR RO R AT B4 (A T
FE AT RECSAEAE— B R 22 o SR R I ) £ 2 U8
IE U I PR AE  IE CUE I PR v BE e L R
PURA BRI BRI 2 B Lo A Ae AR, SR
GC — MS 5 i L5 i o e 45 SR 3 B, o % 1 4 79 1
R 2R A AR BRAE A A 2015 AF AR E 24 )
XA F B EARHER SR, GC — MS ¥EIE 3 #tREShiE e
P FIIE PR IG-P- 2 5 505350000 1. 015 mg Fll 1. 145 mg,
PRI 38 7 /N JL S R IR $Auke v IE O B i AN T kL
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