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Optimization of Extraction Process of Zhikang Granules by Synthesizing Multiple Guidelines

Grading Method Combined with Response Surface Method
XU Xiaoli, LI Caixia, WU Ruifeng

( The 900th Hospital of the Joint Logistics Support Force of the Chinese People's Liberation Army, Fuzhou, Fujian, China  350000)
Abstract: Objective To optimize the extraction conditions of six effective components in Zhikang Granules. Methods The comprehen-
sive score of the contents of aurantio — obtusin, chlorogenic acid, rutin, quercetin, chrysophanol and emodin in the extract of Zhikang
Granules was taken as the investigation indexes,and the volume fraction of ethanol,liquid —solid ratio and extraction time were taken as
the factors, the extraction process of Zhikang Granules was optimized by Box — Behnken response surface method based on the single
factor test, and the validation test was conducted. Results The optimum exiraction process was as follows: the volume fraction of
methanol was 85% , the liquid — material ratio was 52 : 1(V/ m),and the extraction time was 45 min. In the validation test, the
relative error between the comprehensive score(92.31 points) of three batches of samples after extraction and the predicted value

(90. 58 points) was 0.94% (n =3). Conclusion

effective components from Zhikang Granules.

The method is simple and stable, which can be used for the extraction of six

Key words:Zhikang Granules;extraction process;synthesizing multiple guidelines grading method;Box — Behnken response surface method
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Tab.1 Results of linear relation test, LOD and LOQ of six effective
components
i . i SRR RER MR

(pg/mL) (pg/mL)  (pg/mlL)
BEEPE Y=756.2X+2.347 0.9997 60.340 ~724.10 6. 64 2.01
SRR V=335 1X+5.012 0.9998 12.170~146.10  1.15 0.36
FT Y=407.8 X -1.925 0.999 6 31.080~372.90  3.83 113
L& Y=543.5X+2.114 0.9995 26.560 ~318.70  2.57 0.89
Kk B Y=669.3X-7.598 0.9995 4.562~54.74  0.61 0.21
X & Y=488.6X+3.406 0.9996 4.792~57.50  0.78 0.24
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Fig.1 HPLC chromatograms



2021 4E 10 A 5 H 45 30 %45 19 1
Vol. 30, No. 19, October 5,2021

¥ & % b

China Pharmaceuticals

- HFRE -
Pharmacy Articles

Hh % R B 2. 1. 2 TR VA R A TROE
FE 2,11 TR A3 S04 i T 0,24,48,72 h B iESEE
FE 6 U, 0k il (5] 45 A st 2R R 2 T
KR KRB KB R WA RSD 43510 0.29%
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AT 80% B, Z5 G PFor &t BT G 2 T R
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Tab.2 Results of the recovery test of six components in Zhikang

Granules(n =6)

B BE() #5453 (mg) mAE(ng) MEE(mg) ®hkE(%) X(%) RSD(%)

A 0.5009 6.296 0 6.0350 123200 99. 82
0.5012 6.3000 6.0350  12.2400 98.43
0.508 8 6.3950 6.0350  12.4100 99.67
99.61  0.72
0.5121 6.4370 6.0350  12.4300 99.30
0.5448 6.8480 6.0350 129200 10061
0.5503 6.9170 6.0350  12.9400 99.80
B 0.5009 1.7290 1.7870 3.4810 98. 04
0.5012 1.7300 1.7870 3.5140 99.83
0.508 8 1.756 0 1.7870 3.5180 98.60
99.34  0.81
0.5121 1.7670 1.7870 3.5530 99.94
0.5448 1.8800 1.7870 3.6630 99.78
0.5503 1.8990 1.7870 3.6830 99.83
C 0.5009 4.1140 4.1080 8.2140 99.81
0.5012 4.1160 4.1080 8.1800 98.93
0.508 8 4.1790 4.1080 8.1990 97.86
99.05  0.76
0.5121 4.2060 4.1080 8.2560 98.59
0.5448 4.4740 4.1080 8.5560 99.37
0.5503 4.5200 4.1080 8.6180 99.76
D 0.5009 2.8410 2.8980 5.7180 99.28
0.5012 2.8430 2.8980 5.7190 99.24
0.508 8 2.8860 2.8980 5.7390 98.45
98.94  0.93
0.5121 2.9050 2.8980 5.7250 97.31
0.5448 3.0910 2.8980 5.9830 99.79
0.5503 3.1210 2.8980 6.0060 99.55
E0.5009 0.1327 0.1425 0.2709 96.98
0.5012 0.1328 0.1425 0.2734 98.67
0.508 8 0.1348 0.1425 0.2749 98.32
98.47  LI7
0.5121 0.1357 0.1425 0.2781 99.93
0.5448 0.1444 0.1425 0.2862 99.51
0.5503 0.1458 0.1425 0.2846 97.40
F0.5009 0.1506 0.1565 0.3018 96. 61
0.5012 0.1507 0.1565 0.3044 98.21
0.508 8 0.1529 0.1565 0.3059 97.76
98.15  0.95
0.5121 0.1539 0.1565 0.308 4 98.72
0.54438 0.1638 0.1565 0.3175 98.21
0.5503 0.1654 0.1565 0.3209 99.36
EAABKRAET,BAZRE,CHFT,D AMEE,
E A KX#E®,FAHRKZ.

Note: A =aurantio — obtusin, B =chlorogenic acid, C=rutin, D=
quercetin, E = chrysophanol, F = emodin.
PAT 5 Oy, B IEHEIE R, 43 B A 20,30,40,50,
60 mL 80% F [, < il B8 7 A0 B (T 2258 500 W, A5 %y
40 kHz)45 min, % ZAR IR ZE G VP4 45 R UL 2 B AT
AL CEWORHE N 20 1(V/m) 32 60 < 1(V/ m) INEE 5
PEAF P TR, 50 2 1(V/ m) ik w18, T

45
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Fig. 2 Results of the single factor test
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VAR AT HRH TR B, IR PR RE K , 255 PP TC A B AR
b 7% BB TAEROR A , B B & SR I [H] 2 45 min,
2.3 BBD MNEZEMRMLIZ
] | 485 A 34 57 Je Jr 2% 43 BT« 2R F Design — Expert
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W CY) Sy BB AR s 7 AR BRI ] (R ZR A |
RB B E B) R (R C) i ik £ 0 [0l 15
JFE, Y=85.41+5.92A4+5.23B+6.31C-2.07AB -
2.194C -2.58 BC -0.03A4-5.77B> - 10.01 C*, J7 %
Iy HTBE WFE 5.0, F=6.75, P=0.0201<0.05,%
B ] PR R b 25 2540300 P = 0. 061 9 > 0. 05, & 4B A
B3 R PEAIE , v L2 0 5 A 5
RIP)— I A FI B 2 855w, &R C R R &,
SR T A € > A > By 28 HIUZ AN B3, — K5 A2
SO 3, TIRI B XA B 2R, R ¢

®3 BERKFEXR
Tab.3 Factors and levels
K B % A(min) H% B(%) H% C(mL/g)
-1 25 50 20
0 45 75 40
1 65 100 60

46

x4 MEMREEITARRER

Tab.4 Design scheme and results of the response surface test

BRaRE GRR FT  BAE KRR ARE EMHR
£ A

(mg/g)  (ng/g) (mg/e) (mg/g) (mg/e) (mesg) (%)

-l -1 0 1243319 9588 4360 0191 03131 64.75
A | -1 0 1815 1586 9.462 3007 0.2878 0.2989 7857
3ol | 0 47 3917 9.99% 533 0.2079 03001 84.66
4 | | 0 16,53 4185 7.5 3166 02766 0.2717 89.73
5ol 0 -1 [5.63 2399 9.200 459 03032 03615 6264
b l 0 -1 W62 337 1.8 3795 03078 0.2668 8130
T -1 0 | 16.63 359 9.914 559 03031 02614 73.63
§ | 0 0 .95 364 8180  3.831 0.3140 0.2464 83.24
9 0 0 -1 4732000 83719 5.958 01858 02022 5494
10 0 1 -1 16,49 231 9.603  4.604 02341 02120 6489
1 0 -1 1 9.0 329 9.514 5675 03041 0.299  79.17
12 0 | | 1172 3710 9.498 4333 0.2789 0.2008 78.53
13 0 1 -1 1947 3877 9.667  5.487 0.2968 0.3484 §7.20
14 0 | -1 1946 395 9.246 5223 02911 02217 8219
15 0 | -1 1919 3612 9.087 5365 0.2768 0.2989 86.49
16 0 1 -1 19.00 4066 9108 5.359 0.2779 0.243 8.3
17 0 | 0 1947 4022 9363 5375 0.2877 03372 §7.41

T Xof R 5 M A i

M) o 18T 1] 43 B R Design — Expert 8. 0. 5 4114k
PR A5 3 —k mE 5 R A 3D iR R i (L 3) AT L,
PRI (] | AR R 53 B0 SR} L X 25 5 VE 43 Y04 AN [
FEFE S, Horp R 26 C (BB R B S MR e K

BRI 28 S 30 i 5 - A Design — Ex-
pert 8. 0. 5 GEit M4, L 6 Pl ML 4 0F5) Y (M i
KRAB R FG b , 380 32 06F [l U= A2 TR AR AL 1) 5K A 20 T, 74 31 de
FEFRIUT 20 W AR R0 50 85% , ORHEL 52 1(V/m),
LU [E] 45 min, B ZEGPES N 92. 319% JHL 3 HEEE
L FEROT AL PR R R, S Al
90. 58% , MM A5 55 W0 (B AR X 1 224 0. 94% (n=3),
F U BRI TP R AT, T2 RIAT A3
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x5 ZrxWMEEME BBD MEEIXEZITAESTER
Tab.5 Results of ANOVA of BBD response surface test design

fitted by binary multiple regression

FERR  FhA  AWAE B F A& PAA

A 1476. 84 9 164. 09 6.75 0.020 1
B#& A 278.02 1 278.02 11.39 0.0118
H% B 203.70 1 203.70 8.35 0.0233
A% C 322.63 1 322.63 13.22 0.008 3
AB 19. 16 1 19.16 0.79 0.4050
AC 20. 49 1 20.49 0. 84 0.3900
BC 28.07 1 28.07 1.15 0.3191
A? 0.01 1 0.01 <0.01 0.9858
B 144. 63 1 144. 63 5.93 0.0451
c 428. 60 1 428. 60 17. 56 0.004 1
& E 170. 84 7 24.41

% IR 147. 96 3 49.32 4.62 0.0619
Yhig £ 22.88 4 5.72

Bk £ 1 647. 68 16
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A. Volume fraction of methanol — extraction time B. Volume fraction of methanol —solid ratio C. Extraction time — liquid — solid ratio

Fig.3 Response surface diagram of three factor interaction on comprehensive score
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