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Study on Optimization of Extraction Technology of Bailian Vaginal Suppository Contents by Analytic
Hierarchy Process Combined with Orthogonal Design

SONG Zhirong, ZHANG Zhaofang, WANG Yaopeng, YANG Xicang(Affiliated Hospital of Gansu University of
Chinese Medicine, Lanzhou 730020, China)

ABSTRACT: OBJECTIVE To explore the best extraction technology of Bailian vaginal suppository contents. METHODS
Based on the content of dry paste rate, scutellarin, matrine, and momordin Ic, the influence of dissolution dose, extraction time
and extraction times on the extraction effect of vaginal suppository contents were investigated by using analytic hierarchy
process to determine the weight coefficient and orthogonal design method. RESULTS The best extraction technology for
Bailian vaginal suppository contents was as follows: with ten times the amount of water, and boiling three times for 0.5 h each
time. CONCLUSION The optimized extraction technology is feasible, it can objectively reflect the prescription compatibility
information, and reproducible well, it can provide reference for the industrial production of Bailian vaginal suppository.
KEYWORDS: Bailian vaginal suppository; analytic hierarchy process; orthogonal design; comprehensive scoring

FE BT R T7 o H & 44 B0 I PR
Jr, MR, EEGE. WS Mk, °
HRAE YA L, HATEIARRIE . R AR
M MLAFDIRL, MR ERRZ N a7 FR" AARE M
STRTEE . CBARPERIIE A R E R R A AR
JPRL. AbT5 A N SRR B (P A
W SRS YIS (S ), kT CYS R
KB IR TR To), XTI EATIR | I
B A RS . TEREAE NI
RBGICR IR R, MOABEZOR Bad 3 Bk
Jor & B TR AR IR AR, W R R 4R Y
PR | St a] | SR IOAECR FHBET Lo(3%)
{247 Wi R 32 oy SRR I L NP S e S 7
HIEAL, B ENE R RERR T L, B
A EREARE AR STt R RIS %

fEEEN: KGR, B, ik, ®IEEhim

P E IR 22 2020 4F 11 H 4 37 55 22 1

Tel: 13893294496

1 RSN
1.1 24t

A S 16090902), EATEG S
16092303) ., &5 : 16092001) ., Mok TS
16101402), EHBAELS: 16121801)10y [ 22 4
AP A RA T . S5 TR 2584 2 th H
R 25 KA m R BE 1 & X8 6 AR 2
Y
1.2 5]

Hps (E 25 4R AL 2R R A R A A, b5
20180116); BERR(HLS . 20110528). ZMEdELS -
20110808)¥1) [ i # 4 LAk 2= 0 A FRA F] 5 4l
KRG B A BR AR, it 20190201),
1.3 P,

BF 8 25 AF (45 . 110842-201709 5 4fi fiF =

E-mail: songz-r@163.com

Chin J Mod Appl Pharm, 2020 November, Vol.37 No.22 - 2741 -



91.7%) . ¥ S LS . 110805-20170; 4 & =
98.7%). HBRF AT le(Hlt5: 190312105 4lifE=
98.44%) ¥4I [ v ] £ 24 db K BFAE B
1.4 438

LC-A20 [ v i BT AH 3L (H A B L) 5
BSA224S i K V-(F& 2 F Bkl 22 A0 5 A R
IO
2 FEFER
2.1 HEKFEIT

K BRECIA EEGE 2.0 g, HEME TR . @
BB MR T W4 1.0 g A 250 mL BEbRrR,
Bk 100 mL, 3= 2258 58 KA A, 8 FR
BFIRIIK, FRAHBZME 29 g, THHRKEY
4 383.3%, TEULTHSCEGSERE b, ARSCEEEL 6,
8, 10 fEhn/Ka i 7558,
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Tab.1 Factors and levels in decoction

A B C

KE kR gEEA e S
1 6 0.5 1
2 8 1.0 2
3 10 1.5 3

2.2 TEERIE

F AR L BIRRBCEAGE . AR B .
k7. 3L oy, FArE 108 g, MK 1
FRVP R M HATIREE, BT ERE
100 mL &, R E S S HL 10 mL $2HUK
BRI EE R ZE R L, KIRZE TR A 105 °C
fEETEEA R, 3hIRBGE, EE/N, FRE,
A AR TFHE R,

my=m X104 6000 (1)
my

ML BT sE s mo: BRI 2544 14 T i
23 FEE
231 EIEFME BRI E A AR Ak
EliteCys #£(250 mmx4.6 mm, 5 um); FFE#-0.01%
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BERR (45 « S5 NUishAH, KA 335 nm, #F
IR 30°C, W 1 mL-min~', #FREEN 10 uL,

T SN 3% & D ke EliteCis £
(250 mmx4.6 mm, 5 um); FIEE-0.1%ERR (= 2 M
A pH & 7.5)(17 : 83) AU shAH, WK K
220 nm, A& 30°C, W 1 mL-min~!, #EFEEH
10 uL,

Mok 2T Te MRk 25400 iEA: EliteCis
FE(250 mmx4.6 mm, 5 pm); FEE-1.3%0K SRR K
VEWR(80 = 20) i BhAH, KEIPE KR 205 nm, i
¥ 1 mL-min~!, #FFEEN 10 pl,

232 MHKAERAHE B PRE E S B
IREA 1 g, 5 100 mL B IEHETE A 4R
5, KB E 50 mL, fRoEE, BHEEhE
200 W, iR 40 kH2)AbBE 30 min, B IG5 R E B
i, RN R IR B R, FRA), U, B0 (O
BN 12 000 r-min~')S min, B LR, 4 0.45 um
AL IR R AT, AR R S R o

233 XTRASIATR RIS AR AR A
T2 MR T A T BT R T 25 mL s,
Join F S B B 43 O 100, 80, 240 pg-mL!
18 L — Xt R SV, A5

2.3.4  [IHEXT HRRE S A H BRAL Ty H AR I
SURLH, KSR B BT . S, M
JRFRAT o MRS, % “2.3.27 T F ik
31 BR A X6 FEARE s o

2.3.5 AUESAE R RIS R T 4 X R VS VR
“2.3.17 TR S AMESINE 6 K, AR
BA L S, MK Lo IETIFRY RSD {HST
WA 0.53%, 1.22%, 2.56%, FILAEHE BT
23.6 EEMEELE KEEFRERE—HAHHL 6
fy, #& 2327 WU LA, % “2.3.17 WF
IR E, ITEARREE AT . WS,
R R Ic WEHEFLAY RSD {H40 58 0.78%,
2.09%, 1.41%, FHIZHEERERLT .
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Tab. 2 Investigation of linear relationship
R EVEp¥i ro RMER/pug-mL!
Lig et Y=18 831X-184 83 0.9991  0.020~0.300
WS ¥=23315.0X-4210.6 09996  0.032~0.064
HRFRAF Ie ¥=36 561.2X-25572.3 0.9993  0.072~0.240

®k3 ExAkFHFaesllgdR
Tab. 3 Determination results of sample content in
orthogonal test

T BRSNS WESWE kTR e

KEZ A B C
- /% H/mg-g”! H/mgg! FE/mgg!

1 1 1 1 1395 7.45 3.40 5.19
2 1 2 2 2155 8.13 3.49 5.05
3 1 33 2730 4.77 4.03 4.79
4 2 1 2 21.52 8.47 3.83 4.46
5 2 2 3 3057 6.11 3.79 4.89
6 2 3 1 16.89 7.58 3.45 4.95
7 3 1 3 28.62 8.67 3.88 5.25
8 3 2 1 2437 6.09 4.40 5.33
9 3 32 3050 7.76 4.35 4.71

2.4 AHP #fiE &S e hrACE

2.4.1 #IEMZRE  HENER N EYRE
IR T 2 Ll TE R SR 2 4
W H bRk e, 38 bt il o v IR 3511
WSh . MR TR e X 3 MEdrdk s, it
ST R BT E R AR BT AR R IR
®, dRWE 4,

R4 LEWHRBNEMRRILIINMELE

Tab. 4 Level table of Bailian vaginal suppository contents
extraction technology evaluation

Hir)z EESS i)z
RRTZ THEER HFE
kTR Ie
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EAR BRI SE R R LR 5

RS A4S R AT BB BT (R K T

Tab. 5 Judgement priority matrix of pairwise comparison
of indicators
i oy TER WS wSW WKRTET I
TEX 1 3 3 4
SR 1/3 1 1 32
R 1/3 1 1 32
kT2 Te 1/4 2/3 2/3 1
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2.4.3  ITFEWIIREEE ZE(w ) BAE R (i)™
WA E RE(w T A Q)G RT3, AE
AR ARQ)IHE . TER, BESH . w5
Bl Mk~ R AT Te B9ALEE R 51 0.520,0.179,
0.179, 0.123,

W’i =N an Qi (2)
w,=w, /YW, (3)
i=1

244 BUERB—SHERED AR AERE N
WEATEZHBESL, RN —-FHMEHER CI
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Tab. 6 Orthogonal Lo(3*) test and results of extraction process

RIImzK e A B8 As KR 12 At —20 1 E AR
2.5.4  IESCIEIREG BT AR FAb Ty AR
BRERGE , (B S T3, kT, 23
fy, FEOYE 108 g, MR 8 S F T IEACIB iR
¥, WEE C>A>B, H A, C HEIEBEUR
EEE, BRERMALE, 45RILE9; EX
BN 45 B 22 R K> K> K> K, i A R
TERE As, S5 8; LA 6~7 SRk
FESREUT 200 AsB Cso RIRE T2 10 55K,
PEHL 3 K, HIK 0.5 h,

A D THE/

[ B/h CIk b FHEgR  wWEEgR HWKTRE & W43/
68,100 (051,15  (1,2,3) (==31) % mg-g! mg-g! H/mg g %
1 1 1 1 1 13.95 7.45 3.40 5.19 22.62
2 1 2 2 2 21.55 8.13 3.49 5.05 49.10
3 1 3 3 3 27.30 477 4.03 479 57.63
4 2 1 2 3 21.52 8.47 3.83 4.46 48.32
5 2 2 3 1 30.57 6.11 3.79 4.89 71.11
6 2 3 1 2 16.89 7.58 3.45 495 29.90
7 3 1 3 2 28.62 8.67 3.88 5.25 83.47
8 3 2 1 3 2437 6.09 4.40 5.33 68.80
9 3 3 2 1 30.50 7.76 435 471 85.94
K, 43.11 51.47 40.44 59.90
K, 49.77 63.00 61.13 54.15
K3 79.41 57.83 70.73 58.25
R 36.30 11.53 30.30 5.74
RT TESMER . A 24490 T AR PG AR 308 5 R AR I
O RO, B SEOTT A, -
72K PR 7= i ] MV ] - ; . [,
ATIKE 2238817 2 1119.409 42794  P<0.05 Wﬁj\f{_‘ﬁagﬁ%%%ﬁ ;375,2&]] {ﬁﬁ‘fﬁﬁlﬁﬁ;ﬁ H’?“Z]o
B BiENA] 200215 2 100.108 3.827 P>0.05 A7 PTG S50 2 AR 31 TR T ) (1 BT
C HIZEWEL 1438.031 2 719.015 27487  P<0.05 AR TR, Jrh e R CERGE, 3T
D(i##) 52316 2 26.158 WEE . fEM o R 2y, HePRGER & 2 5T

e F0.05(2,2)=19.00; F0.10(2,2)=9.00,
Note: F 0.05(2, 2)=19.00; F 0.10(2, 2)=9.00.
255 CHATIRIERE  BCPRGE 21.6 g, HEKEE
FOEE. MK, 95545 108 g 23 1y, KIEE
ARIU T2 AsBICs A TRRIERE, A HF B4
WS, KT 2 o S8 10, 1195 RSD fii<
3%, ZEVFRRE, RUNZ T AT HERAT
3 g

B AR g b B T e, R AR WK £
K. FIERZHANE . HiE ., R HHRE
WL, 518N R IR & DA e
2 HMA I AR R YY PSR B BB A3,
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Tab. 8 Design and results of orthogonal additional test

e AR B/h IR D Top WSS WEWME MR TRF S G
(6,8,10,12)  (0.5,1,1.5) (1,2,3) (=3) % HH/mgg!  H/mgg! f/mg-g™! A% TR %*2

1 1 1 1 1 13.95 7.45 3.40 5.19 22.62 4524

2 1 2 2 2 21.55 8.13 3.49 5.05 49.10 98.20

3 1 3 3 3 27.30 4.77 4.03 4.79 57.63 115.26

4 2 1 2 3 21.52 8.47 3.83 4.46 48.32 96.64

5 2 2 3 1 30.57 6.11 3.79 4.89 71.11 14222

6 2 3 1 2 16.89 7.58 3.45 4.95 29.90 59.80

7 3 1 3 2 28.62 8.67 3.88 5.25 83.47

8 3 2 1 3 2437 6.09 4.40 533 68.80

9 3 3 2 1 30.50 7.76 435 4.71 85.94

10 4 1 3 2 29.75 7.31 4.05 5.20 83.19

11 4 2 1 3 23.88 5.39 421 5.17 58.45

12 4 3 2 1 27.02 7.88 4.10 4.99 75.19

K 43.12 51.42 38.72 58.10 N =Rk =9 X Xi=1012.40

K, 49.78 61.28 59.33 54.11 M =SB UH=12  CT=(3Xi)¥n=56 941.88

P =3RS R RE=3 S u=3 (F4r)>-CT=7 193.32

K; 79.40 56.03 70.69 56.53 2 =i P 22 0 R 1

Ky 72.28 1 _1[3N-M 11 3N-M S

R 36.29 9.86 31.98 3.99 @7E[ (Pg'_mg‘ﬁ} Ay fa [2N_ N T

F9 EXEMRBRTESTER
Tab. 9 Analysis of variance of orthogonal additional test
Tr 2K BT NS 18 AR 25 5 i FI ¥75 FAH M
A 3665.12 0.69 252893 3 842.98 15.97 P<0.05
B 291.77 0.6 175.06 2 87.53 1.66 P>0.05
c 3 152.80 0.6 1891.68 2 97.65 17.91 P<0.05
R 35.20 1.50 52.80 3

T

F0.05(3,3)=9.28; F0.01(3,3)=29.5; F0.05(2,3)=19.16; F0.05(2,3) =9.16,

Note: £0.05(3,3)=9.28; F0. 01(3,3)=29.5; F0.05(2,3)=19.16; F0.05(2,3) =9.16.

R0 FARERES

Tab. 10 Parallel verification test results

g Tapx,  HEEHS EHaea i kT et e w
% H/mgg! /mgg’! H/mg-g!
1 28.40 8.64 3.78 6.05
2 28.61 8.73 3.82 6.10
3 28.27 8.52 3.66 6.03
g 28.43 8.63 3.75 6.06
RSD/% 0.60 1.22 222 0.59

27 % BITE 200 IR AR i R AR, i
B 2. LT R AR R IR
TEMIEVFI AT IR bR .

2y D5 R 2R 23T 2RI
P A AR AR, B — R AN RE R LS B T
EM, MZIRAREGE Wk, fE—ERE LIk
BT 2y 205 A B R RO AL BT LA
UK Z A8 bR LR G Pk i B E R A 42
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