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Optimization of the Extraction Technology of Bushen Huoxue Capsules by Central Composite Design-re-
sponse Surface Method

YIN Jia', YIN Jian’, ZHU Yan’, XING Binggi', FU Chunsheng' (1.The Affiliated Hospital of Shandong University
of TCM, Jinan 250014, China;2.Shandong Lunan Prison Hospital, Shandong Rizhao 277605, China)

ABSTRACT OBJECTIVE: To optimize the extraction technology of Bushen huoxue capsules. METHODS: Central composite de-
sign-response surface method was used to optimize the extraction technology with the amount of water and boiling time as main fac-
tors using normalized value of the contents of icariin and salvianolic acid B, the yield of dry extract as index. Validation test was al-
so conducted. RESULTS: The optimal extraction technology was as follows as 15-fold water, reflux extracting for 75 min, extract-
ing for 2 times. The deviation of measured value and predicted value was 0.000 3% in validation test. CONCLUSIONS: The cen-
tral composite design-response surface method can be used to optimize the extraction technology of Bushen huoxue capsules with
good prediction, and the technology is simple and stable.

KEYWORDS Bushen huoxue capsules; Central composite design-response surface method; Extraction technology; Icariin; Salvi-
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Fig1 HPLC chromatograms
A. substance control; B. sample (No. 3 sample of orthogonal test) ; C.
negative control; 1. icariin; 2. salvianolic acid B

2.2.6 RMERRFZEH  HAHCT BBRAE , AR 217X B
TR (1) AN ARAR T BE (o) Sl Al , A 2R 1k [mDA, 75
F A1 )57 y=45 041 055.08x—84 734.89(r=1.000 0), %%
FH], PR AR AR BT A B LR RV [ 21.84~152.9 pg/ml,
FERPRN 7.21 ng.

2.2.7 KEWEE EEME WCRIALS  HOM IR R
B ARG Y RSD 235114 0.32% ,2.06% (n=6) , “F-3 [l i
FoN98.11% (RSD=2.22% ,n=06) , &WNZ I i fF G EoR .

2.2.8 FREMER  HAH I BRI OICE 10 h
PR S TR IS T A RSD 4 2.04% (n=6) , Fe W {itizt i VA Vi 7
10 h WERE -

2.3 PEBEBHESENE

2.3.1 @IELM @i N ZORBAX SB-Cy (250 mmx 4.6
mm, 5 pum) , i s A R ZE-0.1% H R K 7 (25 2 75) 25 FE Ik
JB, W g 1 ml/min, AR 25 °C, I K 286 nm, HEFE L
920 plo FHEAEFFHR IR B iGN AT T 2 000,

2.3.2 XTHREAMRGHI A KEEFRECT 105 C T £ 1H i
Y PH B B2 B T BE i 12,68 me, BT 50 ml &, A 75%
P35 A, R (VA A A TR R 2 AR I vk R 634
pg/ml A FHE TR B XS b A

2.3.3 AR TR E ARG R YT 10 g
FHS2) , B % 50 mIHEE D, HoRBRER“2.2.3" 50 F ik
2.3.4  BIMEX RO AW IR S 0 [ IR A, TR
“2.3.37 IR 5k il X BV -

235 TIRMIRLE RO S RS BT BRI T
2520 pLIAE , 45 5 AL rb i At B 43 %o FH 3 R Bl 2 T T
o, T LA 1

HEZED; 2016455 27 5 16 1

2.3.6 ZMERRERFE  HAHK LA, UFHEER B X HE ik
THIFR () AARAR oty B () i Alabs , EA T2 [T 0, 75 2]
[0 J5 #2 :y=3 877.1x+5.518 7(+r=0.999 9) . 4% JeF], P
1% B A 3T 2 Y 9 [ O 12.68~380.4 pg/ml, i = KRy
4.18 ng.
237 REWEE BV FORIRES OO IR R
i HE PRI A RSD 43314 0.70% . 2.28% (n=6) , “F-H4 [m]1li
K H}97.99% (RSD=2.32% ,n=06) , RINZ T HEAFEER
2.3.8  FEMEIE MO AR R OICE 10 h
i P iR B U T AL RSD 9 1.08% (n=6) , ¢ B A3 5 8 W 7
10 h NFEAE -
24 FTREGEWNNE

A2 IR SR 50 ml, BT B TR R A2 A
LA FEKIE F25T 57 105 CTEE3 WL B, BE TR, %
#130 min, PR, HEFSERE ., 0 TREGER=
(T8 B EL/2586 B ) x100% .
25 BAigit-m AR
2.5.1 WEEAKEMEE LS50 0 RE 1L DL T
IR EE A B e KSR BOL SR I M o S /K3R T2
F BRI SR (] BB K A . R EGR S
AR LA T, i LGS A% G20 50 S B R R RO F
L T B IORECH 2 U, AR A i (X)) 8~ 16 4% S Bt
[11] (X,) 60~ 150 min HEATIfE . 435Il Bl AL A0 RT3 22 HE
R, PR LA SR B S LA TR AR g
b G R PHI IR B IS USRI 75 FAERE 1 g FRBRZ 44
PRI SR TR . R SAKEIE L.

*1 BERSKFEE
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Tab 2 Results of central composite design
RER=i:l VA A Ty
SRR LA Al
0087251 1 0 04573 0
0091896 05422 03655 0.6054 04932
0075477 05553 0.1892 0.0817 02047
0104264 0 1 1 0
0.087606 02420 04499 04686 03709
0077035 0.6098 0.1365 0.1314 02220
0.090906  0.0131 05817 05739 0.1635

D D, ODff

l -1 -1 2576 6.01545
2 +1 -1 2820 8.039 34
3 -1 +1 28.13 7.070 00
4 1 1 3109 11.58920
5 0 +1414 2980 8523 10
6 0 -1414 2787 6.776 41
7 +1414 0 3102 925774
8

9

-1414 0 26.11 625175 0072917 09343 04240 0 0
0 0 29.80 865496 0092345 02420 04736 06198 04142
10 0 0 30.02 885223 0.091045 01670 05090 0.5783 0.3663
11 0 0 29.90 869372 0092564 02233 04805 0.6268 04067
12 0 0 30.00 878621 0.092784 02045 04971 06338 04009
13 0 0 30.10 874232 0.093981 0.1857 04892 0.6720 03938
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Tab 3 Variance analysis results of fitting regression equation

FERR TR ELiilss %] F P Bk
i 038 7 0.054 15042 <0000 1 g2
X 0.013 | 0.013 3747 00017 GE
X 0011 1 0011 3107 00026 ¥
Xk 0.12 1 0.2 34132 <0.0001 fig2
X 0.18 1 0.18 50528 <0000 1 ¥
s 0.020 | 0.020 56.07 00007  §¥
XX, 0.031 1 0.031 8727 00002 ¥
XX 0.000 04 1 000004 LIS 03327

T 0.0018 5 0.001 8

JAR 0.000 43 1 000043 126 03241

B 038 12
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Fig2 Three-dimensional graph of X; and X, to OD value
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Tab 4 Results of validation test
i FE g JH®Bng  TEEME % SWoDE HWoDE  RE %

| 80.692 1 11237 %1 0496 1 05005 +0.0003
2 82,0163 115021 279 05082

3 808278 112175 284 04987

THE 811787 1.098 11 281 05010

RSD, % 090 1.4 0.89 127
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