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Optimization of Water Extraction Process of Zhicuo Formula by the L,(3*) Orthogonal
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Test Based on Information Entropy Weighting Method
GUO Qiling ,HAN Xiaoke
(Wuhu Hospital of Traditional Chinese Medicine , Wuhu ,Anhui,China 241000)
Abstract: Objective

addition, and exiraction time were taken as investigation factors,the weight coefficients of baicalin, salvianolic acid B contents, and

To optimize the water extraction process of Zhicuo Formula. Methods The extraction times, amount of water
extract yield rate were determined by the information entropy weighting method, and the water extraction technology of Zhicuo
Formula was optimized by the L,(3*) orthogonal test. Results The information entropies of the content and extract yield of baicalin
and salvianolic acid B were 0.975 1,0.980 2,and 0.981 O with the weight coefficients of 0.390 9,0.310 8, and 0.298 3,
respectively. The optimal extraction process was as follows: the decoction pieces were added 10 times the amount of water and
extracted 3 times for 1.5 h each time. The validation test results showed that the average contents of baicalin and salvianolic acid B
were 3.32 mg / mL and 3.24 mg / mL, respectively, the average extract yield was 28.42%,and the average comprehensive score
was 0.994 5. Conclusion The optimal water extraction technology of Zhicuo Formula is stable and reliable, which can provide a
reference for the extraction process and quality research of Zhicuo Formula.
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95.4%) , P R B X RE i (HE5 0 111562 - 201716, %
TN 94. 1%) , I A rp B 2 A BT B 5 I
M (el 95 [ Tedia 28 7)) 5 K A ALK, Har i
¥k ot
2 HFEEH%R
2.1 g%;mu;fh_u]
2.1.1 &iE&H

@ﬁa‘%ﬁ?:Agilent Zorbax SB — C187ET:( 150 mm X 4. 6 mm,
5wm); BN : 2 - 0. 1% BRI (20:80,V/ V) ;
W 1. 0 mL / min; K% K : 280 nm (0 ~ 19 min A7} &%
24 ), 286 nm (19 ~ 30 min [ PR R B) 171005 AR iR
30 C;#FFEAE 10 pL.
2.1.2 EWRHE A

BOE R PHI R B X A G 4518 5 R B OE , 4300l
Jonn B P A5 R JE R 0,392 2,0. 337 0 mg / mL F R} IR
i B V5 i 2 B LS X BRI 48 T 2 mL, ' 10 mL 25 o
A n H B AR T VR B R 78. 44,67, 40 g / mL
FA) YRS 5 XoF L A W o A % i BBCOE S8 0 5 R i I A
I mL, & 25 mL 255, i B 2, #250 , Rtk
A T TR o FRIR T T2 A B BRSPS 0 PR
st , FE A VA VR TR B 2 ) 5 I Mo BRI T
2.1.3 FEHREFR

LB 2. 12300 F 3 M IF A 10 pl, 3%
2.1 VIR (g S AR o 25 SR R s AR &
XoF HE i R 5 T v S B4 3 S R A, L BRI X R
T, FRATTE L E s E LA 1,

PR E R B2, 1. 2T N 455 I S £
#0.4,0.8,1.6,2.4,3.2,4. 0 mL, 73 5'# 10 mL 585
I S A, RIS BT Bk B 15. 688,31, 376,
62.752,94. 128,125. 504, 156. 880 g / mL, J}E iR B
U JE Tl 13. 480, 26. 690, 53. 920, 80. 880, 107. 840,
134. 800 pg / mL R4 XT BE S TR 3% 2. 1. 1300 F 835

A/mAU
0.16

A/ mAU

0.12

I

A AT B SRER B B &RIER  C-

0.16
0.12

1 1
0.08 ” 0.08 |
0.04 | 0.04 H .

0 k 0 L t/ min
0 10 20 30
B

S AR DN A2, AR I 840 1 0 e MR BE (X, g / mL)
AR AR D TET R (Y) g PAAR AR EA TR [ A, A5 [ 05
Y45 =39565 X4 —80256(R*=1.0000,n=6),Y =
9001. 4 X5 — 34 708(R>=0.999 6,n = 6) LERFKI , X
T APHEIIR B ST R B 41 IFE 15. 688 ~ 156. 880 g/ mL,
13. 480 ~ 134. 800 g/ mL 1 [l N 5 06 1 R 46 1 56 &
K47

a0 PR 5 2 £ PR < A 2 1 2. 1. 2T VRS X
HE i VS RS i, PR R R B L 42 2. 1L LI B 2%
PSRRI RE , 23 5 DR W L (S 7 N) 2R 345 F 10 F5 1A
o g YR R ARG PR A e PR o 25 SR S LR B Y
600 BR 43531 Ky 7. 844, 0. 121 pg/ mL, & fF BR 23 5 N
25.101,0. 404 pg / mL.

RS 2. 1. 210 F IR A IR AT
L HE 2. L VIR 5 S 0 i S EFE N E 61K, 10 SR
g TET R L 45 SR K R PH B R B U T AR Y RSD 430 R
0.44% F10. 72%(n = 6) , KWL B L R AT

FasE e S A 2. 1. 2 700 A 5 IR T
B,0070,2,4,8,12,24 hifH 2. 1. 130 F {443 5544
HEREI A, T S5 UG 1T R 45 SR HE 5T RPR I R B U 1T R
(19 RSD 435914 0. 87% 1 1. 22% (n = 6) , F WAL 5 1%
WAE 24 h R E R R AT

M % R UE SIS S ARSI AR 1 mL,
M A A RV VR 6 1, 452 2. 1. 1 T ik SR Rk R
W7, e SRR, I 2 A5 R B T AL 2 B
T RSD 43518 0. 76% 0. 73% (n = 6) , W I ik
HE MR

e [R5 < A 25 B U A3 50 5 FE S P 25
0.5 mL, 3603, 205 E 25 mL 2B P, KU A 5
X BRI (B 4 0. 392 2 mg / mL) 2. 5 mL Al
PR 2 B X R i W (BT 5 MR B2 O 0. 337 0 mg / mL)
3.1 mL, # 2. 1. VIR (B335 S AR T o 45 SR o 5 1

A/mAU A/mAU
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o — ol n A
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2. FEYER B

D. Pt Banigik (95 8 A BE )

B1 sSukEeEE

1. Baicalin 2. Salvianolic acid B

A. Mixed reference solution B. Test solution C - D. Negative reference solution (lacking Salviae miltiorrhizae Radix et Rhizoma and wine — processed

Scutellariae Radix, respectively)

Fig.1 HPLC chromatograms
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APE B R B B9 7 3 0 AE 181 0 22 43 51 o 99. 38% Al
101.57% ,RSD 53579 1. 40% F11 1. 33%(n = 6) .
2.2 REBERNE

FE 2% e BSR4 T 25 mL, ¥ B 08 2 0E 5 SR
HZE KL, KB 7& T, 105 CHERE N T4 3 h, T4
A 0.5 h, 37 RS B ko it iR A% (%) =
BEE x (AR R BUFEE) A8 AR x
100%[12— 13]o
2.3 Ly(3)EXREMEKIRTZE

RIS 5455 44 Ly(3) IE 38 50 2 00, LAR
BB (A) oK & (B) FREUE[R] (C) Ry Z g R R 4,
555 BRSO B P RR B % i MR R R
TTHE B AL P 15 4 A FR bR AL $5 5, IR 1 22 60T
Ayt -16] IR 5K WL 1, iR 5T 5245 R LR 2,

1 L3 EXRBEERSKE

Tab.1 Factors and levels of the L,(3*) orthogonal test

K BFEACK) B FB(#F) B % C(h)
1 1 6 1.0
2 2 8 L5
3 3 10 2.0

£2 L(3)ETRBEGHSER
Tab.2 Design and results of the L,(3*) orthogonal test

R% AF(mg/ml) ZFEE

P T8 bze) kiw Amas ) 7
1 1 1 1 1 1.37 1.43 12.14 0.4232
2 1 2 2 2 1.42 1.50 13.28 0.4477
3 1 3 3 3 1.49 1.57 14.22 0.4723
4 2 1 2 3 1.71 1.84 20. 18 0.586 0
5 2 2 3 1 1.95 2.08 22.95 0.6658
6 2 3 1 2 2.01 1.99 21.54 0.649 5
7 3 1 3 2 2.92 2.83 25.38 0.8762
8 3 2 1 3 3.11 3.04 27.52 0.9407
9 3 3 2 1 3.34 3.26 28.61 1.0000
K, 0.448 0.628 0.671 0.696
K, 0.634 0.685 0.678 0.658
K, 0.939 0.707 0.671 0.666
R 0.491 0.079 0.007 0.038

5 LR (1577 255007 - 2% SCHR (17, 0 3%
TF SHE IR B A i B A S T SERA KR (X) 5 M9
IR Py =X, S X, (R W bR R
1.37 1.42 1.49 1.71 1.95 2.01

143 150 157 184 208 199
12.14 13.28 14.22 20.18 2295 21.54
0.0703 0.0729 0.0764 0.0877 0.1001
0.0720 0.0755 0.0791 0.0926 0.1047
0.0653 0.0715 0.0765 0.1086 0.1235

4

A5 1 00 () Ay S () 5 BRI 2 38 H, =
(2P, InP,) [ lnn (R0 WKV TR AR 0
ﬁgiﬁ:ﬁ(m) L EE R0 0. 975 1,0. 980 2,0. 981 0; i
RARAR W, = (1 - 1) 1 X0 = H) A m b

i=1

BO A AT PR ACE R2E(W) , 4558535125 0.390 9,
0.310 8,0.298 3, H AKX EZEA I = Xige / Xt X
0.390 9 + X,/ Xy X 0.310 8 + Xy / X,oimne ¥
0. 298 3 LA T4 R JH SPSS 20. 048 245k 347
T 22030, a5 LR 3

R3 HEDRER
Tab.3 Results of the ANOVA

I AR R #H £ F 75 fe B W FA& P
A 0. 369 2 184.500 <0.05
B 0.010 2 5.000 >0.05
C 0. 000 2 0.000  >0.05
D 0. 000 2

E:F, 5(2,2) = 19.00,

Note:F, 45(2,2) = 19.00.

S5 5307 A7 B A I 1 2 4% 48 s A A R
BRI G > PHBIR B &R > BEGR 5K
REXLRG AR R 2=/ A > B > C, BRI EK
B> ok i > BRI E] ; PR A XRG4 1953 00 2
(P <0.05), R W4 HREOT IR 7 S BUSCR A W
FRW, R B R CHIZ A B2 255 40 i 45
R 3ADIK A5 B AR R ASBSCy, BRI 10 4%
K BRI IR, BEIR L5 ho

B RS - FE AL T BRI 3 Oy 254, HR AR T 2 AT
IS 3K, 43 A B K A R B Y i R
RRGAVE AR 4, B ZIRR T LRE .
CIE

x4 WIERWER
Tab.4 Results of the verification test
e 4% (mg/ml) BERE N
®EF STWEB (%)

1 3.32 3.25 28.74 0.998 6

2 3.30 3.21 28.18 0.986 6

3 3.34 3.26 28.35 0.9979

X 3.32 3.24 28.42 0.994 5
292 311 334
283 3.04 326

2538 27.52 28.61
0.1119 0.1498 0.1596 0.1714
0.1163 0.1425 0.1531
0.1159 0.1366 0.1481

0.164 1
0.1540
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