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Exploration on Extraction Process of Compound Biqing Granules Based on Orthogonal Design and
Multi-index Weight Analysis

CHANG Zhanying', GULIBAHAR Kawuli', WANG Mei', GAO Xiaoli', LIU Guihua® *(1.College of Pharmacy of
Xinjiang Medical University, Urumqi 830011, China; 2.Xinjiang Institute of Meteria Medica, Urumgqi 830004, China)

ABSTRACT: OBJECTIVE To provide a reference for the industrial production of the extraction process of Compound
Biqing granules by exploring the optional extraction process parameters based on determing the index weight. METHODS
With the extraction capacity of diosgenin, colchicine, quercetin and ratio of extraction as comprehensive evaluation indexes, the
weighting coefficient in four synthetic evaluation indexes was determined by analytic hierarchy process(AHP), criteria
importance through intercriteria correlation(CRITIC) method, and mixed weighted AHP-CRITIC. And ethanol-extracting process
was optimized by orthogonal test. RESULTS Mixed weighted AHP-CRITIC was more scientific, reasonable, and stable than
AHP and CRITIC. The optimal process parameters were confirmed to be decocting for twice with 1.0 h in each by eight times the
amount of 70% ethanol, according to the weight coefficient determined by comprehensive evaluation. CONCLUSION The
weight coefficient determined by mixed weighted AHP-CRITIC is objective, real and can reflect the compound compatibility
information. The optimized technology is stable, feasible, and suitable for standardized production of Compound Biqing
granules.

KEYWORDS: Compound Biqing granules; indexes; orthogonal design; weight analysis; AHP; CRITIC; AHP-CRITIC;
extraction process
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(1) E AT RS« BRI 3 B 3o AR OK AL
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TR BURPINIR I EEE TR . BT HE R
TEN R 25 207 IR MUBCR F i f b, AR B 70K
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A EE AR VTN I 2R A, AR SEI0 SR FH E IR o B ik
(analytic hierarchy process, AHP)!*!, CRITIC(criteria
importance through intercriteria correlation)iZ:® %
AHP-CRITIC R & WAL IE 22 i 56 45 R ik 47 4%
HVFE, FFMRAE VT E 45 AL 0% 1k B A E R,
MKH SPSS 19.0 A% i A R EUIT VAL 4
BOFEAT T 2250 M, W E B 7 W6 T RIURE 1Y) e i L
T &%, B NE T IE BRI G 88 7 K
RptS%E .,

1 UBESHH

LC-20A B S R (A (H A 578): SPD-20A
HAIMEM LS. LC-20AB & 74i% R . SIL-20A H
A . CTO-20A A4 . LC-Solution £# T
YEuk: BS110S Y H - R (b 3 28 2 A1 R P R
AF); IM-B2003 HL R (R Bk T 40 58 AR A B
WA A F): WP-UP-IV-10 % Water Purifier 52
55 % L Ak ALY )RR R BHE R R A BR
Al); FW-177 BURR4E A VLR R A &
AR AF]); KQ-100DE B 4% 8 i i Ve a (B 1
A A R AT); KDM RREE BREW %
B FRI AR )

AR S5 TR BT ) 2468 5 PR T BB 2 I AR 4k 2
BRAFIRA) $2tt, ZFmERRFH4 5B R A
EYE M IS B K, BN A T E 2t
2015 R 1999 AR e N BT E T AR 24
AR AL - 2B R 25 M) ARSI R, X R
FEE TS 111539-200001; ZiEE: 100%)-
itz R3S 100081-200907; ZlifE: 98.1%). &k
KA 5. 101176-201202; ZHFE: 93.6%) 50
HoE gt gt ibe. CiE(ekal, %E
ERFIR): HEE(rbra, RKEETH RS RA
J7)s AKONHEAEK .

2 FAESHR

2.1 EHEF G BOKANBEFIHE R 2 e 2 E
2.1 XESERPEE SRS RIE R
Tt FRORKALBRAIH R 20T 1 S IE =, o HE I o)
RO E 4y 59 411.2, 304.4, 110.6 pg-mL ' fIIRS
Xof A Ve R R U G 0t R i RS &
T R R R R B TR A 0 R AR,
2.1.2 REMER RERI 0.4 0 T7ER
ZiF, BEE. MOKAL. RIDESR. WTF R, HE
BLOAfes TE SRR 8 iR L 84 g,
I 1 000 mL70%Z. 0%, 212 h, W& 2581
W 2R o
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2.1.3 A SVER I AT, RS R
0.3 fERMZHM, N 10 f53 70% L5 B ERE 2
W, BIR 1S h, Y8, EIIEMR, N 70% B E
K% 2000 mL, BUEE, H 0.45 um MFLIER)E
o, EUERIEW, RIAS.

2.1.4  BAVERE SIERRIHEIAE S AR EL R L
BAKKAL S BHAR E M 0.3 54T B 254 3 1,
hn 10 fi5 & 70% L BRI R EL 2 ¥, B 1.5 h, JE
b, A IFUER, N 70% L BEE A A 2 000 mL, HX
W, A 0.45 pm fFLIEREE, Bk, RIS .
2.1.5 i %47 Shim-pack VP-ODS {f i 4%
(250 mmx*4.6 mm, 5 um). VisIFHNLHE(A)-0.4%
WERE(B), B6EE B 0~10 min, 20%A; 10~36 min,
25%A;: 36~50 min, 25%—>90%A, 50~80 min,
90%A o XU KAG I : 350 nm (A 0 FK 7K AL B A 2
F), 203 nm(lME BB H0); KRR =E
1 mL-min~'; FHN 30 °C; #EFEE 10 uL. BTH
84 80 min.

2.1.6 AMERRFELE 73 kG B WO G X R
ROVR BT, 4% “2.1.57 TR (il & 4 ki
RRE M 43 B, LA BRI BE R AR BR (X)), % B I
HFRAMPAFR(Y), AT 4RI, g8 0% 1.
Fz1 HPEFRREHRE

Tab. 1 Regression equations and linear range of reference
substances

WA ] 7 82 , i
pg-mL
EH R IC Y=1.39x10°X-446 7  0.999 5 20.56~102.8
FKARAL Tk Y=2.53x10*X=757 5 0.999 7 15.22~76.10
i & Y=3.35x10°X-2430  0.9998 11.06~55.3

2.1.7 AR E I BRSO R i
1.0mL, HEERZE 10 mL B, % “2.1.57 I
T ORERAESRE 6 IR, WE S o i I g
AR . 45 R B Io. FOKALBE AN R 2% 04 T
TR RSD 43 5N 1.58%, 1.12%, 1.48%, FHIX
WA RUT.

2.1.8 FoEtlie  HBUHRR AW, o T
J50, 2, 4, 8, 12, 24 hi#FFEDH, E &
WA, 4 REHRA U BOKALBICRI Rz 2R 0
A RSD 43518 1.87%, 0.99%, 1.36%, W]
PR VAR 24 h AR RE .

2.1.9 FEHEMWRE % “2.1.37 TR LG &gt
WA 6 4y, 4% “2.1.57 T Ak 24 E .
THEORIGZE R on . BOKALER B A Rz 3R 1 -F 35
&' (n=6)7374 0.502 8,0. 905 6, 1.237 4 mg-g',
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RSD 435~ 1.38%, 1.87%, 1.73%, FWHiZTiE
HEWRE.

2.1.10 SRRSO IR 50 mL S AN
EMEHCRIER, 3L 9 . PR 3 4, Sl
FERE R & B A B S RO I I & ) L
WZh 1:0.8, 1:1, 1:1.2, F¥EMNES
HE L 3R 21 70(0.319 2 mgemL ™) AR KAl B
(0.584 8 mg-mL™").  #it %(0.741 2 mg-mL™")2.0,
2.5,3.0 mL, I 70% £ 5€ 45 %2 100 mL, A 0.45 um
TRALBEE eI, % “2.1.57 TR (Al &R,
HArE R . 2R ILE 2.

R2 HERERBELER

Tab. 2 Results of recovery tests

e §ﬁ$ MNE/ SEME R/ %@E RSD/
&H/mg  mg mg % WE/% %

0.8033 0.6384 14278 97.8227

0.8033 0.6384 14634 103.399 1

0.8033 0.6384 14351 98.9662

o 0.8033 0.7980 15964 99.3860
gi;ﬁgg 0.8033 0.7980 15813 974937 99.73 195

708033 07980 15944 99.1353

0.8033 09576 1.7626 100.1775

0.8033 09576 1.7824 102.2452

0.8033 09576 17511 989766

14333 1.1696 25901 98.9056

14333 1.1696 2.6042 100.111 1

14333 11696 25725 97.400 8

14333 14620 28965 100.0821
AAALTE 14333 14620 28752 98.6252  99.26  1.31

14333 14620 28675 98.0985

14333 17544 32179 101.7214

14333 17544 3.1843 99.8062

14333 17544 3.1634 98.6149

19530 14824 3.4807 103.0559

19530 14824 34135 985227

19530 14824 34528 101.173 8

19530 1.8530 3.8086 100.1403
MWEE 19530 18530 3.8309 101.3438 10027 192

19530 1.8530 3.7921 992499

19530 22236 4.1995 101.0299

19530 22236 4.0995 96.5326

19530 22236 42065 101.3447

22 HERIE

T 25 W B VA S0 mL, B OVEE WA K
me, &+, T 105 CFH43h, B, BETEE
e Hl 30 min, KEEAREEE, RELAXHER
=8 JF 2 x40/} 5T 2 x100%) 1H 5 HE %
2.3 AT R R A B K IE ARSI IG BT
2.3.1 WIRHREERLAGR O RERE 04 T E
IZghF, 384 g, I 1 000 mL70%Z.F%, 455
12 hJG, 3R LN R 2.3 f5 [
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TR Z =M - 250+ )/ 258 T FE = 100%]
232 EXRBEI HTFRIEELNAHM R
1) 2.3 fi5, [RIULE RBEECAT NZ 2 0 2.3 fE &I
B, RIEYIVETT . 4G A7 LB TR, H
TEFERORECN 2 IR, LGB (A), TEHU [ (B),
IMBEEE(C)NERERE, 2 L3 IER kL,
R KPR M 3,

®3 EREEAKT

Tab. 3 Factors and levels

Y A TEwEe BRRNAn  CNERER
60 1.0 8

2 70 1.5 10

3 80 2.0 12

24 HENEMBEZRITE

W B W A AV, R S AR R R 4y
B T % R TE 2530 I B (mgeg ) R B
R, ERZRBZHS SR NE 4.

T4 EXHBZHELER

Tab. 4 Design and results of orthogonal test

i EEs Fok

% A B EE S T 1Y EXRE WX
=) ) -1 = mg-g /%
= mg-g mg-g

1 1 1 1 1 0.419 5 0.821 5 0.957 8 25.07
2 1 2 2 2 0.429 4 0.834 4 0.961 2 2521
3 1 3 3 3 0.447 8 0.838 5 0.969 9 25.33
4 2 1 2 3 0.519 8 0.892 2 1.24717 23.55
5 2 2 3 1 0.524 4 0.954 7 1.2505 24.12
6 2 3 1 2 0.525 8 0.967 5 1.262 9 24.55
7 3 1 3 2 0.455 8 0.789 5 1.0105 24.58
8 3 2 1 3 0.424 9 0.800 5 1.028 7 23.98
9 3 3 2 1 0478 7 0.8125 1.039 8 23.74

2.5 FEARBUCE AL

2.5.1 AHP JERHENE MR R 5 0iE Bk 25k
PERER R P LK E N R By G N D &9
DEENZD, BBIX 3 MiEbRE S LB RE N
BUEARFR T LLEA, RS 4 BRI 4 DRI
I B R 5 HR AR I OL Y - 28 7 B JT>BOKAD
B>t B 1> B A, LA BsoxT LB S A
JeMIFE, FFIRAS A IR s BUARD P23, FiE bR O
ELER BRI W I S AR AR 5

RS AGAT AT LB AU O G 4

Tab. 5 Priority matrix for comparison on index pairs

ER IR MoK MR HE %
FERRE T 1 2 3 5
R A 1/2 1 2 3
M = 13 12 1 2
HiE= 1/5 13 12 1
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WRHER 5 TFass R, AHP M HAFIZH 2
oo BOKALGR. MR RAMHER 4 TEFRE
ZAHEr AN 0483 2, 02717, 0.1569, 0.088 2,
— UM L) ] 7 (CR=CI/RI)(CR: BEAHL—F M L
R, Cl: —SE$Ehr, RI: “FHBEHL— S04
F7)=0.004 8/0.9=0.005 4<0.10, BEIF&HFRIL %G LA
W R LA R R A — B, RO R A Y
2.5.2 CRITIC EffENE  Th2y B ERBUIRE
HH AL 1 A A B s 4 TR 1) R EL A P B50fe % i A 1
F73 % 2 AR TR BUSCR STk AN R, S e
W R HCE K m . CRITIC ¥ 13 A BB 2 1 2
T A 1 25 WLACE LA VT i B 18] 1R 6T B 58 B8 % v 5%
PEAE A, X bam Db 2 T ok R L, /Y
PRt 22 ) R/NR WIHE R — 38R N, & 7 EIUE 2 5
(IR /N o T 25 HE b [B] PRI R 9 1 2 DAFE b 2 [R] R AH G
PN EER . ZIEREE R T FR AR AR R/ R ) 5
W, N LET S bRE MR SR . AHE AR
CRITIC M€ S e brEAE, @ids5 AHP A
AHP-CRITIC %15 HT ELA, Ut BH & A E 1 o 5 1%
[ — SR 22 R i . B3R 3 PR 4t
AR 40 B VO 4 b B 2 1 =S AR — o /ME Y (B K
- /ME)>100], HERBALENE, THESIER
X LU B (i) PR AR PE(S1) s AL E (ci) BLE (i),
SR WK 6. MR 6 AIAI, CRITIC iE1THH AT 2|2
FREE TG BOKALGR . B 2080 H B 26 4 TR ARAL
HEREKF N 02021, 0.1495, 0.2126, 0.435 8.

®6 MKIHHAAE

Tab. 6 Relevant calculation data

BT, BOKALER . Wi = E R 4 DR AR
HRBH N 04648, 0.1934, 0.1588, 0.183 0,
2.6 ZEEVHN AR

2 B R 4 AHP k. CRITIC ¥
AHP-CRITIC & & INBLE 53 H 15 21 AL Z E00
LIS EERHAT A, AP ERNE T, H
M, 3 FPEAr RS R RN, I AR R
oM, AHP 5 CRITIC k2 18] AHC RECN
0.983 1, AHP ¥ASIREINAGE A AR R BN
0.999 8, CRITIC £ 5B A MBLE 2 [ FIFH R R 2L
8 0.984 3, = AHIRME LR (P<0.05) T B 3 AL
HIER BT a R AA B, H2MER
¥, AHP 3% 5 CRITIC 22 8] IAHSE 2 BN
-0.606 6, 3 EHMAHIE, FHRMEAEEP>0.05),
ik EEANARSEME. HEZ T,
AHP-CRITIC VA IBGEMN T E M 2 A5 TH N
LIRS, FrRBLE Bl s N4, R kg
BV RE AR, S, BT RRE L.
zT IMBMBEZEETLER

Tab. 7  Synthetical scores of three methods applying
weighted coefficient

RIS AHP CRITIC AHP-CRITIC
1 82.25 88.07 83.66
2 83.61 88.95 84.94
3 85.57 90.08 86.84
4 96.53 95.29 96.49
5 98.94 97.46 98.59
6 99.73 98.66 99.44
7 85.17 89.02 86.54
8 82.66 87.28 83.82
9 87.99 89.30 88.78

BRI EBUEHC BOKABR R R
si 41.480 6 37.0724 434953 36.659 7
3i 1.764 7 1.460 8 1.770 9 4.306 5
ci 73.200 0 541550  77.0249  157.8758
oi 0.202 1 0.149'5 0.212 6 0.435 8

2.5.3 AHP-CRITIC & MBGEEME
57 T UKL ) Re 6 KR AR Hr, AHP
VREAL T PR AR AR R P I B A W LS AE R
3] 7 LS BRI BCE R4, FEARAKI
17 0T UL A% F AR B 2 R KR A A Y
W s [ B SR F CRITIC ¥ 3R A5AH S48 b (1 % AL
HARK, EAMUEEE] TS REA RS 1A 7 K
i 1) ) AH S A X IR By sz, iy EL38E 4 7 20
WAL AFAE ) i B (B VAN AR BE T A,
BAREM, BOMH —FEEGEK, HHLZEN
ﬁ((ﬂ ?%ﬁij:(DAHPijwCRlTlCij/z(DAHPij(DCRlTlCij)7 CAIIVEARY

RFEMEM. KL, % ER AKX ES 3 ZE T
T EBACRI 252 2019 4E 1 H 55 36 555 1 3

2.7 PRI EMHE

KH AHP-CRITIC B A INALES BIMALE &
K, XFSLES gt BT LAV, FIH SPSS 19.0 Xt
IEAZ RIS &8 AT 0T, BT EE RIE S, 77
MR INK 9. HEM AT S, R
BUBCRIR N ASB>C, T EMTERY, AREK
R IR &5 B B A 3 2 (P<0.05), By C LR
FrEm, HEKTAAESMSA, BRELS
ZH ABICys B 8 5 & 70% L EEINFA R HL 2
K, IR 1.0 he
®8 HUMM

Tab. 8 Intuitive analysis

H AR A B [ D(ZH)
K, 255.44 266.69 266.92 271.03
K, 294.51 267.35 270.21 270.91
K3 259.14 275.06 271.97 267.15
R 39.07 8.38 5.05 3.88
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Tab. 9 Analyses of variance

TERE  HEETVIM O AHE TE FAi 2

A 930.51 2 46525 9547  P<0.05
B 4336 2 21.68 445
C 13.15 2 6.57 1.35

D(i# %) 9.75 2 4.87

e Fo05(2,2)=19.00; Fy01(2,2)=99.00.
Note: Fo.05(2,2)=19.00; F01(2,2)=99.00,
2.8 IiERE

FREUE T 8258 3 1y, iR EE T2
FAFRATIREL, WEEH R, MOKMmR. i
FREEMHER, RNE 10, HE 10 A7 5,
3 HURE S S FR AR T A B & 1) RSD 3<2.0%, 411H
TREEES, RWZLZRETT, EEHR
U, W 7 i ORI Tl AR

®10 BHIEXHE

Tab. 10 Verification test results

vk EFEIU BOKEE Mt R 2/ HE R/
mgg”' mg-g”! mg-g' %
1 05104 0.948 5 12429 23.48
2 0528 1 0.934 4 12308 24.14
3 05189 09198 12577 23.97
RSD/% 171 1.54 1.08 1.44
3 itig

Y R PR 2 52 v T A% 4 I 2 1) R A R
oy, HEEIRGMEHAE —ENInKEK, 85
A EA LM ZHRA BFEAERR A, B
BETIE R T A VA 5 O e 2 RO O
X 25 IR 2 48 B By B VR4 AR X T
TEPRE T T S, BERESRMEE T B AR . Bk
A RNE . BRI, AT TOR R 7 0 i BORL 2452
V). EER O BB T, AKARAER . 2 =
Lo & R ALFEAE OO AR AR AT VF5E, R IE
BT IRGE, PLZ IR bR RS B ik e =5
PR T2, Se i AR/, AT ORAIE SR 36 25
PRI S8 P AT AT FE A

BUE R B IR I T Z R U,
ANVE AR AR 1R i 38 30 2 AL EE 2 011 1 R AT L A I
Ao T RBCE R EAEAE AT AR TR R & A
PR 3% B AR R DA AR IR 2200 - A 8 R4, W
VERSR, 5 52 A8 FIARIR BER T B MU R2m, Xk 4
AR T VE T 2 T SRR AEA B I R . B
B Z A AR 20 0 52 B 28 B SR EAT B B
THEA AT, AT BB R 5 i B,
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FrfE B 2275 A1 CRITIC % . CRITIC ¥EREARILZ M
HiE R, HFEAERZMERANREERR. $7
B BAMAEAE “HEFEM” , AHP-CRITIC JE-A 11
BOERERL A T AN [F 2R B AT 2 A8 s, BB TR
FEREFROEE, TR AFEAHUE, LR
EFEE. ASLE@E SPSS 19.0 J5 Z 404, Gk
THE., BEFERNRTZ 25, AUE Tk
AR T B R SR, B RO SRR 5 M
A E
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