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Optimization of Alcohol Extraction Process of Xiao’er Baotaikang Granules by the

Orthogonal Test Based on Entropy Weight Method
ZHANG Qingwen' ,WANG Zhengyu’
(1. Department of Pharmacy,Wanbei Coal — Electricity Corporation General Hospital ,Suzhou ,Anhui,China 234000 ;2. Suzhou Food and Drug
Inspection and Testing Center ,Suzhou ,Anhui, China 234000)
Abstract: Objective

ratio, volume fraction of methanol and extraction time were taken as the factors,and the contents of chlorogenic acid,forsythoside A,

To optimize the alcohol extraction process of Xiao'er Baotaikang Granules. Methods The material - liquid
forsythin, saikosaponin D and ammonium glycyrrhizinate were taken as the evaluation indexes, the information entropy and weight
coefficient of each index were calculated and the comprehensive score was carried out, the alcohol extraction process of Xiao'er
Baotaikang Granules was optimized and verified by the orthogonal test based on entropy weight method. Results The material -
liquid ratio and extraction time had significant effects on the comprehensive score (P < 0.05). The optimal alcohol extraction
process of Xiao'er Baotaikang Granules was as follows:50 times of 50% methanol extraction for 90 min. In the validation test, the
RSD of the above five components was less than 0.40% (n =3). Conclusion The alcohol extraction process of Xiao'er Baotaikang

Granules based on the entropy weight method is stable and feasible.

Key words: Xiao'er Baotaikang Granules;active ingredients;orthogonal test;multi — indexes;entropy weight method;weight analysis
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BE B (0 min I} 5%A, 10 min B 25%A , 25 min I 30%A,
40 min B} 55%A , 60 min B} 55%A , 70 min B} 5%A) ; i
e 1.0 mL/ min; KM% - 254 nm; #3530 °C; HAE

i: 10 MLO
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TR A KT L T YA < 3 0 BB X R O A R R
E 1 50% B AR 1 mL 4300 3 SRR 0. 450 mg 3%
R 1T A 0.550 mg. 7% M1 1.600 mg. 4¢ # 217 d
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Tab.1 Results of the linear relation test, LOD and LOQ

gy BRG# ro BREEBmg/nl)  BAR()  RER(ug)
GRB F=236x100 4136 0.998 0.009~0.270 0.0 0.18
AREEN N=103x10°0+55  0.9992 0.011~0.330 (.08 0.31
A L=7.65x10%-26.9  0.999 0.032~0.960 0.16 0.51
RH2%d L=436X1000-174 09992 0.003~0.09 0.02 0.07
HERE  L=570X00K-465 0,994 0.007~0.198 0.03 0.11
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R VS RRAT d H R R W TR Y RSD, H )RS %5
J£ 4391 0. 62%,0. 81%,0. 18%,0. 50%,0. 67%(n = 3) ,
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1.22%,0.53% (n = 9) , 3 A3 0 1 W7 = il
48 h IEAFRE .

AR B A (JIE 5 o8 210109) 3 &, %
2. 1250 F 5 ik il £ K S W 6 1y, PR 2. 11T
B HAEINE o sk T A, IR S = g R sk
JRR R A R SRR d R T
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1. Chlorogenic acid 2. Forsythoside A 3. Forsythin 4. Saikosaponin d 5. Ammonium glycyrrhizinate

A. Mixed reference solution B. Test solution C. Negative reference solution

Fig.1 HPLC chromatograms
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Fz2 MENKRELER(n=6)

Tab.2 Results of the recovery test (n=6)

F4 L(¥F)EXRWEITEER
Tab.4 Design and results of the L,(3*) orthogonal test

ElRy  HS42(mg MAE(mg) MEE(mg) ERE%) X(%) RSD(%)

SRR 0.495 0.450 0,944 99.78
0.496 0.430 0,948 100. 44
0.501 0.450 0,949 99. 56

99.70  0.42
0.499 0.450 0.947 99. 56
0.492 0.450 0.939 99.33
0.493 0.450 0.941 99,56
HAEFA 0.696 0.550 1.241 9909
0.699 0.550 1.250 100. 18
0.701 0.550 1.238 97. 64

98.79  1.07
0.695 0.550 1.239 98,91
0.694 0.550 1.230 97.45
0.697 0.550 1.244 99,45
Ea 1.972 1.600 3.565 99, 56
1.968 1.600 3.567 99,94
1.974 1.600 3.571 99,81

9.7 0.15
1.970 1..600 3. 564 99,62
1.966 1,600 3.563 99,81
1.967 1,600 3.565 99, 88
%0834 0.178 0. 160 0.333 96. 88
0.177 0.160 0.331 96.25
0.176 0.160 0.334 98.75

97.40  1.18
0.179 0.160 0.335 97.50
0.177 0.160 0.331 96.25
0.175 0.160 0.333 98.75
EES T 0.425 0.330 0. 744 96. 67
0.426 0.330 0.750 98,18
0.427 0.330 0,744 96. 06

98.08 1.5
0.423 0.330 0.753 100. 00
0.426 0.330 0.754 99.39
0.425 0.330 0.749 98.18

FE L ICSRIETTAR, FFTHREOIAE RT3 4 R IR 2,
2.2 IERE

RIS 258 LUBRR LG (A) H BEARFR 43 20(B)
RS E] (C) A H LR 2R S IR % IR 1 A L%
TSR d L H RRR S PR AR AR, R Lo(34)
IEACIRER VL 52, IR 5K LR 3, IEA i1t 7
RREERWI A, T 2 A R WK 5,

*3 BEES5KF

Tab.3 Factors and their levels

KE - BEA(g/mL) B B(%) B 2 C(min)
1 1:30 30 30
2 1:50 50 60
3 1:70 70 90

64

5 R | %‘?(mg/g) —_ eaip
A B 0 BB #REFA £EF RMLEd 4ERE

| | | L0791 0700 2461 0.350 0.726  0.84

2 1 2 IoOL260 2112 6049 0512 1.225 1.767

3 l 3 201025 L6  S652 0.380 1.004 1515

4 2 1 2 L7199 2671 722 0.693 L6 2293

5 2 2 L3 2767 6368 0.473 140 2.0%

6 2 3 IoOLM3 2656 7419 0.678 1630 2.305

1 3 1 IoOL888 2614 7303 0.640 1582 2250

8 3 2 2 198 2769 7910 0.707 1699 2.416

9 3 3 I LI L749  6.0601  0.406 L1112 Led3

K 4126 5347 5564

Ko 6592 6218 5.603

K 6309 5.463 5.800

B 2466 0.871 0.236

5 HEHWER
Tab.5 Results of the ANOVA
kiR BEFIA AWE A7 Fi& Pl
REAEA 2.033" 6 0.339 72.951 0.014
BIE 32.217 1 32.217 6936. 835
A 1.215 2 0.607  130.771 0.008
B 0. 149 2 0.075 16. 054 0.059
C 0. 669 2 0. 335 72.027 0.014
#E 0. 009 2 0. 005
Bt 34.259 9
BB G 0 % T 5 2.042 8
E:F, 5(2,2) =19.00,F,,(2,2) =99.00;*R* = 0. 995 A %

M R>=0.982),
Note: Fy 45(2,2) = 19.00, F, 5,(2,2) = 99.00;*R = 0. 995 (adjusted
R*=0.982).

T A 2 AL EE e M1 ] EvaGear ( B A 2. 4.
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vy= ) gt

7 max(X;) - min(X,)’ 7" . 2] I
Br,i=1,2,3m;j=1,2,3--n; &SRR B

E AR E =~ KX PIn(P) ,K=1/In(m),P;=Y,/
i=1

2V RIS AR A R SR AT d R

s B4 918 0. 895 6,0. 930 0,0. 939 1,0. 852 5,
0.913 8; AL IRAR AL E ZE W, AW, = (1 - E)

n

N(1-E), 4% %5 b5 19 AL 48 5 4 0.222 7, 0. 149 2,

J=1

0.129 8,0.314 5,0. 183 8; o i1 & IR K 25 A V5

Si’/A\\J—:ﬁ::Si:ZWf X Py,
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GRS IR BOETA E TR PR IC R N, 520 2
T d > SRR > H R R > EMER T A > 41, 8%
BHRRXLEA T A N A >B>C, HIUHEA,
CXTLEBTEN S RA BEEM (P <0.05) . E38 %1%
HRCERAE) P < 0. 05, BRI Bt R 75 1 25 b
FT g, o S R BT 25 25 14 ALBLCy, BB LE
1:50(g / mL) , T BAFR MR 50% , BEEURTE] 4 90 min.,
2.3 FIERIE

I3 HERE ol i, BT AT 3 00, e ARk A B T
AR HE 2. 1. 1 IR Ak SRR i, T SR T,
PIAMRIE TR A o i 25 R w3 HERE il 56 25
B RSD Y /NTF0.40% (n = 3) , W IZ M R BE 4R T2
BRE RN 6,

F6 WERIWZER(mg/g,n=3)
Tab. 6 Results of the validation test (mg/g,n=3)

®nE BRBR ®BEETA RBF R¥LFd HERK
210118 2.023 2.796 8.023 0.715 1.726
210237 2.031 2. 801 8.013 0.711 1.710
210232 2.013 2.790 8.016 0.714 1.715
RSD(%)  0.382 0.174 0.051 0.238 0.389
3 iFig
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HETREEH A SR d RO I LR I A 4R Uk
L LW, R P BT

FI R B 5E 36 b J8 PEAEE 7 i A £S5 0
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