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Table 1 Factors and levels for Plackett-Burman test design
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Table 2 Factors and levels for Box-Behnken

response surface design
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Figure 1 HPLC of control and test sample
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Table 3 Comparison of purification methods of baicalin

4li b 77 vk HEH R % WA A/ %
[iZRIIRES 65. 85 70. 07
R IRITRES 79.97 77.71
ERAT RS 67.52 72.45
2 g alifb 7 1k 60. 42 75. 40

3.3 Plackett-Burman(PB) RXIE % R

W PB R 5 15 % 52 ) R R 3E AT 2
BT, R0 B T e g R L3R 4, 3 50 45 R AN 43 A WL 3R
5, &R PAEY/NT 0. 01, Af HZ AR R 2 A 1)
Erm , R A S FE X, NENRER
PAE A DL 24 W ot & vk B2 B0 IR B RN B2 I pH
Xof B S A SRR A S S R 5 24 VB VR RS R
FE B pH (R T i BE AR U0 pH X B X A A
W b 2550 PR IR T BR2Y R A R R (A LB IR
FE(B) B pH(D) (R UTHEE (F) FIfR T pH(H) 5
MR DA, 2 SR F A 77 A, 7R S 22
SEH R T A TS B E Y 40% 1 A A AL R T
W B ORI B[R] 40 min |k R R LR DT U8 R B[]
40 min 5~30 CARAS T #HE 12 h,

% 4 Plackett-Burman i I8 i it & 4 &

Table 4 Experimental design and results of Plackett-Burman design

A %

RS — B C D E F G H 1 J K Hw /%

1 14 80 10 8 80 80 10 1 40 30 12 76.66 76. 13

2 6 80 40 6 80 80 37 1 40 5 20 49.88 78.71

3 14 40 40 8 40 80 37 3 40 12 49.68 83.27

4 6 80 10 8 80 40 37 3 80 12 5.42 42.98

5 6 40 40 6 80 80 10 3 80 30 12 40.14 86. 00

6 6 40 10 8 40 80 37 1 80 30 20  74.63 76. 65

7 14 40 10 6 80 40 37 3 40 30 20 19.02 83.09

8 14 80 10 6 40 80 10 3 80 5 20 39.81 85. 63

9 14 80 40 6 40 40 37 1 80 30 12 82.31 77. 63
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Table 5 Plackett-Burman test design analysis
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Table 7 Analysis of variance of quadratic model
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B (¥ L) 0.008 2 <0.000 1™ B (Bl L) 0.0324° 0.1223
C(EA k)  0.099 4 - D(Hf pH) 0.155 1 0.048 3°
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Hb 9 B YEL 1k [
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FOBRULIRE) 0.013 1 <0.000 1 AB 0.001 1 <0.000 1°
G (R AR I i e JiE 0.036 8 0.014 5 ’ :
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TORR UL O IR B 18] ) 0.019 6 —
o AH . 0.656 1
TR ) — 0.098 7 0006 2 )
K (5 0 ) 0.016 4 o BD 0.130 2 <0.000 1
. T BF 0.818 9 <0.000 1*
I FRZF MR F (P<0.01),“—" R FRZH BH 0.462 4
" : . . 0.005 4
FO AR SR g (R P=0.10) .
DH 0.078 . -
% 6 #B4> Box-Behnken iZit R &£ R 0-0007
FH 0.145 1 0.000 7"

Table 6 Partial Box-Behnken design and results

e o D’?’% R Y,/ % Y,/%
1 6 60 8 60 2 5844 82.34
2 10 60 7 60 2 51.68 84. 40
310 60 7 60 2  48.37 84.52
4 14 60 7 60 1 51.75 77.30
5 10 60 8 40 2  65.16 76. 64
6 10 60 7 40 1  61.19 79. 11
7 10 60 8 60 3  26.33 78.19
8 10 40 7 80 2  60.33 86. 31
9 10 60 7 40 3 20.92 83.20

10 6 60 7 8 2 38.80 85.70
11 10 40 7 60 3  30.07 84. 13
2 14 8 7 60 2 5456 81.53
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Figure 2 Response surface of the effect of interaction terms on the yield of baicalin
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Figure 3 Response surface of the effect of interaction terms on the purity of baicalin
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Table 8 Design space validation test results
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5 e 11.11 40 8 80 2.04 78. 46 78.13 86. 43 85.98

6 ~ 8.92 40 8 80 1.33 78. 18 79. 06 82.93 83.42
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types of aircraft, different interlayer bonding states and different horizontal forces was analyzed. It was found that
with the action of B737-800, B767-300ER and B777-300ER, the maximum shear stress of asphalt overlay appeared
in the upper layer, and with the increase of the number of rounds, the mechanical index of pavement gradually in-
creased, in which the transverse tensile strain at the bottom of asphalt layer and the tensile stress at the bottom of
cement concrete slab changed significantly; With the increase of interlayer bonding coefficient, the pavement me-
chanical index showed a decreasing trend, and its influence degree gradually decreased along the pavement depth
direction; When there was emergency horizontal braking force, the maximum shear stress between asphalt layers
increased by 11. 84% , the maximum transverse tensile strain at the bottom of asphalt layer increased by 6.05%,
and the longitudinal tensile strain increased by 9. 68%.

Keywords: composite pavement; multi-layer overlay; finite element model; moving load; mechanical response

(3255 112 30)
Optimization of Purification Process of Scutellaria Baicalensis Extract by PB Test

with Response Surface Methodology

SUN Xin', WANG Xianli', MA Xiaoji', DENG Fangfang’, PAN Chengxue'"

(1. School of Pharmaceutical Sciences, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Zhengda Jienuo Pharmaceutical
Technology Co. , Lid. , Zhengzhou 450001, China)

Abstract. Taking the yield and purity of baicalin as evaluation indicators, the acid precipitation method, alkali-
soluble acid precipitation method, recrystallization method and pharmacopeia purification method were used to puri-
fy baicalin, and the best purification method was determined as alkali-soluble acid precipitation method. Plackett-
Burman test was used to obtain the key process parameters in the alkali-soluble acid precipitation method, and the
regression model between the key process parameters and the key evaluation indicators was established by the Box-
Behnken response surface test, and the design space was obtained and verified. The key parameters obtained by
screening were the liquid concentration, alkali solution temperature, alkali solution pH, acid precipitation temper-
ature, and acid precipitation pH. When the yield and purity of baicalin were both greater than 85% , the operating
space were ; the alkali solution temperature was 40 “C , the pH of alkali solution was 8.0, the temperature of acid
precipitation was 80 °C , the concentration of liquid medicine was 11. 53—14 mg-mL™", and the pH of acid precipi-
tation was 1. 17-2.33. The verification results show that the design space was stable and reliable, and it could pro-
vide a reference for industrial production of Scutellaria baicalensis extract.

Keywords: baicalin; purification; Plackett-Burman test; Box-Behnken response surface test; quality by design
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