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Optimization of Processing Technology of Ziziphi Spinosae Semen Stir-fried with Pig’s

Heart Blood by Central Composite Design-response Surface Methodology

ZHAI Ying-ying, YU Huan", GONG Qian-feng, ZHONG Ling-yun, ZHANG Jin-lian, ZHANG Yi-xin
( School of Pharmacy, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

[ Abstract | Objective: To optimize processing technology of Ziziphi Spinosae Semen stir-fried with pig’s
heart blood, and provide a scientific basis for the inheritance and development of local characteristic processing
techniques. Method: Central composite design-response surface methodology was used to optimize the processing
technology with overall desirability (OD) of contents of spinosin and jujuboside A as the evaluation index, stir-
frying temperature, stir-frying time and the amount of pig’s heart blood as factors. Result; The best processing
technology was as following: adding 10 g of pig’s heart blood into per 100 g of Ziziphi Spinosae Semen, the stir-
frying temperature at 131 °C , the stir-frying time of 6. 1 min; under these conditions, the predicted value of OD
was 0. 830, its deviation was 1. 4% from the actual value. Conclusion: This optimized processing technology is
stable and feasible with precise processing parameters, it can provide reference for standardizing special processing
technologies of local decoction pieces and their quality standards.

[ Key words ] Ziziphi Spinosae Semen; processing technology; spinosin; jujuboside A; central composite

design-respone surface methodology
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Fig. 1

HPLC chromatograms of spinosin in Ziziphi Spinosae

Semen processed with pig’s heart blood
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Table 1 Recovery test of spinosin
FREERE REM P WA [m] i FIME RSD
/g /mg /mg /% /Y% / %
0.501 3 0.644 6 1.254 6 96. 83
0.501 1 0.644 4 1.264 4 98. 41
0.500 6 0.643 7 1.277 17 100. 63 98. 94 1.3
0.502 3 0.6459 1.270 9 99. 21
0.501 2 0.644 5 1.266 5 98.73
0.500 4 0.643 5 1.272'5 99. 84

TE A 0. 63 mg,
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Fig. 2 HPLC chromatograms of jujuboside A in Ziziphi Spinosae

Semen processed with pig’s heart blood
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Table 2 Central composite test analysis for processing technology of

Ziziphi Spinosae Semen stir-fried with pig’s heart blood

A B C ¥ 0> e R
) b 3 o EWHE
No.  Kbiilmtial b6 E i P B2 A 0D
/min /C /% /%
1 6.50 150. 00 3.17 0.1286 0.0835 0.697

2 3.00 180. 00 5.00 0.1255 0.0809 0.586
3 10. 00 120. 00 5.00 0.1127 0.0787 0
4 10. 00 120.00  10.00 0.1240 0.0909 0.685
5 6.50 98. 04 7.50 0.1194 0.0794 0.406
6 3.00 180.00  10.00 0.1156 0.0932 0.360
7 3.00 120.00  10.00 0.1236 0.0954 0.723
8 0. 44 150. 00 7.50 0.1205 0.087 3 0.532
9 6.50 150.00  11.83 0.126 1 0.098 6 0.843
10 6.50 201. 96 7.50 0.1317 0.0812 0.718
11 10. 00 180.00  10.00 0.1282 0.086 0 0.728
12 3.00 120. 00 5.00 0.1176 0.091 6 0.455
13 10. 00 180. 00 5.00 0.1278 0.0745 0.512
14 12.56 150. 00 7.50 0.1233 0.0627 O

15~20  6.50  150.00  7.50  0.1259 0.089 1 0.715
15 ~20 S5Oy E A AL .

®3 HAFENHFESH

Table 3 Variance analysis of regression equation

S 3 SS f F P
LAY 0. 950 9 12.09 0.000 3
A 0. 090 1 10. 26 0. 009 4
B 0. 053 1 6.09 0.033 2
c 0. 100 1 11. 69 0. 006 6
AB 0.077 1 8.86 0.013 9
AC 0. 092 1 10. 55 0. 008 7
BC 0. 120 1 13.26 0.004 5
A2 0. 380 1 43.13 <0.000 1
B? 0. 049 1 5.66 0.038 6
c? 0.003 1 0.32 0.585 4
B2 0. 087 10

e 35 0. 087 5

ali 1% 2% 0 5

R 1. 040 19

2.4.3 IR FRHUE RS 3 1, B
1y 40 g, FALIE 09 T 20 4540 i 28 0 0 I D R A, 25
0D 4354 0.817,0.864,0. 844, S ¥ 0. 842,
OD Tl 5 B S8R 2% 1. 4% , 72 B13% T 2 1
ST
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Fig. 3  Response surfaces of effect of stir-frying time, stir-frying

temperature and pig’s heart blood amount on processing technology

of Ziziphi Spinosae Semen stir-fried with pig’s heart blood
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