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Optimization of the Preparation Process of Wenpi Jianwei Granules (Sugar — Free) Using

Response Surface Methodology Combined with Orthogonal Test
BAI Ni' ,)YANG Zhenping' ,LIU Zengping®,XI Haiming’ ,HUYAN Jie' ,LU Yang',YANG Jianzhong‘m
(1. Yan'an Municipal Hospital of Traditional Chinese Medicine ,Yan'an,Shaanxi 716000, China; 2. Yan'an City Drug Inspection Institute,Yan'an,
Shaanxi 716000, China; 3. Yaozhou District Sun Simiao Hospital of Traditional Chinese Medicine , Tongchuan ,Shaanxi 727100, China )

Abstract: Objective To optimize the preparation process of Wenpi Jianwei Granules (sugar — free type). Methods The high -
performance liquid chromatography method was used to determine the sample content;the extraction time, extraction frequency, and
liquid — to — material ratio were selected as influencing factors, and the comprehensive score of dry extract yield and lobetyolin
content as evaluation indicators. The response surface methodology was used to optimize the water extraction process,and verified.
Through parallel test, the atmospheric boiling (temperature 100 ‘C) concentration and vacuum (temperature 55 °C,vacuum degree
0.08 MPa) concentration methods were used to determine the dry extract yield and lobetyolin content to confirm the concentration
process; the type of diluent,volume fraction of wetting agent,and the dosage ratio of extract to diluent were selected as influencing
factors , and the comprehensive score of forming rate, dissolution time, and moisture absorption rate as evaluation indicators , the
L,(3*) orthogonal test was used to optimize the particle forming process,and verified. Results The optimized preparation process
was as follows: the liquid — to — material ratio was 8:1 (mL / g),extracting twice, 1.5 h each time;vacuum concentration; wet
granulation, diluent was dextrin, wetting agent was 50% ethanol,and the ratio of extract to diluent (dextrin) was 1:2 (m / m). The
verification test showed that the process was feasible. Conclusion The optimized preparation process is simple to operate, highly
specific,and the results are stable and feasible,which can be used for the actual production of preparation.

Key words: Wenpi Jianwei Granules (sugar — free) ; response surface methodology; orthogonal experimental method; preparation

process ; optimization
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Fig 1 HPLC Chromatograms
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Tab.1 Results of the recovery test (n = 9)

HE() HebEmg) MAZ(ng) WEZ(ng) =RE%)  X(%)  RSD(%)

0.5008 0.8013 0.564 5 1.366 1 100. 05
0.4997 0.799 5 0.564 5 1.3643 100. 05
0.5003 0.8003 0.564 5 1.3653 100. 09
0.5012 0.8002 0.793 6 1.5960 100.28
0.4992 0.7987 0.793 6 1.5926 100.04  100.07  0.08
0.500 6 0.8010 0.793 6 1.5950 100. 05
0.4989 0.798 2 0.9420 1.7405 100. 03
0.5015 0.8024 0.9420 1.7448 100. 04
0.500 1 0.8002 0.9420 1.7425 100. 03
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Tab.2 Factors and levels of response surface test

RF B #& A(h) H&B(R) H#% C(mL/g)
-1 1 1 6

0 1.5 2 8

1 2 3 10

F3 MEERERITSER

Tab.3 Design and results of response surface test

Ss K% FHEE RHhRFE FYCIIN
A B C (%) % (mg/g)
1 -1 -1 0 21.43 64. 08 74.56
2 1 -1 0 23.07 42.70 68. 03
3 -1 1 0 30.85 58. 82 91.77
4 1 1 0 24.10 46. 37 71.88
5 -1 0 -1 33.55 49.11 92. 88
6 10 -1 19.97 62.97 71.00
7 -1 0 1 16.79 35. 89 51.75
8 1 0 1 21.50 37.20 67.96
9 0 -1 -1 21.43 36. 60 61.76
10 0 1 -1 2567 55.15 79. 25
11 0 -1 1 23.38 60. 70 77.06
12 0 1 1 2372 62. 55 78. 63
13 0 0 0 30.65 46.22 85. 48
14 0 0 0 30.20 64. 40 93.01
15 0 0 0 29.97 33.02 77.91
16 0 0 0 29.66 38.71 79.92
17 0 0 0 28091 30. 27 74.42
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Tab.4 Results of regression analysis

7 £ kR B £ F I An AwAE  FA PAL
AR 2299.03 9 41.85 <0.000 1
A 319. 41 1 52.33 0.000 2
B 224. 40 1 36.76 0.000 5
C 34. 44 1 5. 64 0.049 2
AB 87.05 1 14.26 0. 006 9
AC 83. 63 1 13.70 0.007 6
BC 57.53 1 9.43 0.018 1
A? 406. 44 1 66.59  <0.000 1
B? 596. 75 1 97.77  <0.000 1
c? 335.20 1 54.92 0.000 1
R E 42.73 7
% BAIR 34.12 3 5.29 0.0707
#hig £ 8. 60 4
p i 2341.76 16
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a. Extraction time and extraction frequency b. Extraction time and liquid — to — material ratio c. Extraction frequency and liquid — to — material ratio

Fig. 1 Response surface and contour maps
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Tab.5 Results of single factor investigation

K9E BMEA ABk

teh%il R REOBy B B2 R B2 éj\/ﬂ\)
@ &) 6 B @ %

* TR 3850 1660 342 693 9.3 17.14 40.66
il §5.21 3674 19 30.00 933 1714 8.8
THRERS -1 Lnin) 65,80 2837 176 1347 8.67 18.44 60.29
TRWRA - B2 In/n) 6322 206 1600 1480 8.00 19.99 6206
TRWRA -#HF: I m/m) 5673 2446 148 1601 8.67 18.44 38.93
TRMEA - A1 min) 8118 3500 1172026 8.00 19.99 75.25
TRWRA - B3 m/m) 8520 3674 98 2418 8.67 18.44 7.3

60% L% TiEkin 5.3 .85 100 1394 7.3 2181 59.60
il 9.76 40.00 87 2724 6.67 23.97 91.23

Im) 8336 3594 142 1669 8.00 19.99 T72.62
Im) 6150 26.52 163 1454 6.00 26.65 67.71
amim) 5102 459 179 1324 667 2397 618
Im)
Im)

Adymim
dymim
1
87.14 37.58 126 18.81 5.33 30.00 86.37
TR - H 80.73 3869 93 25.48 7.33 2181 85.98

LEATEAT = MU AR | iR B K AE x 40 + AL
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IR 6, I SR WK T, Jr 2 a5 R LR 8.
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=
&3 Ve
=
5
1
£
2

2mlm

i
i 0
ThiH - 0
i (1:2

(1:3

i

m

s

%6 ETRBRERSAT

Tab. 6 Factors and levels of orthogonal test

K HEA BEB (%) BEC (m/m)
1 50 1:1
2 M - TERRES(Q2:,m/m) 60 1:1.5
3 M - TEEREAGL,m/m) 70 1:2
®T EXREZITEER
Tab.7 Design and Results of orthogonal test
ey A’ B’ = c' D(=EG) e
1 1 1 1 1 69. 38
2 1 2 2 2 87.04
3 1 3 3 3 81.50
4 2 1 2 3 78.23
5 2 2 3 1 79. 82
6 2 3 1 2 60. 10
7 3 1 3 2 87.56
8 3 2 1 3 50. 94
9 3 3 2 1 77.89
K, 79.307 78.390  60. 140 75. 697
K, 72.717  72.600  81.053 78.233
K, 72.130  73.160  82.960 70.233
R 7.177 5.790  22.820 8.010
®8 EXRWAENNER
Tab.8 Results of variance analysis
HE BEFH A BHE Fy Fira P
A’ 71.435 2 1. 116 9 >0.05
B’ 57. 006 2 0. 891 9 >0.05
C’ 682. 674 2 10. 664 9 <0.05
®RE 64.02 2

i 5(2,2) = 19.00,F,,(2,2) = 99.00.,
Note: Fy 5(2,2) = 19.00,F, o,(2,2) = 99.00.

MBI 50% LB =H SRBERIHE LN 1:20m /m) o

B UEIaI - 4% Ah T i LU A5, PRI SR 254 3 40y, &
R EAE T B R A Y 43 43 ) R 88.95 43
87.76 43 F188. 36 4, F-14 88. 36 43, RSD 1 0. 39%,
WIZ A T %808 (AT 5 A7 8 Tl Ak A 7= SEPREK
W T 2017,
3 Tt

ek {15 JOURE A 25 MR T 1R T AL, Feh g
SN R P VR s B RN 2R A, 3R I
AR, AT R R Z B2, HFIRIF IR AR 5 6
B2 I EBDEPESIE AR R IR, ]
i 24 B A I 5 AR T P 22 R, R RN e A
OMESE I 22 FEAL AT SRS A 24, 43 i) R FE IR L
FE AT P R SR e R FE IR AN 5 e
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