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Tablel Factorsand levels of the experiment

AR ZWEE O WRELE RMURE RBURE
Z Xdl % Xz X4/ C X4 h
AL (-1.6818) 6.4 6.6:1 432 23
A1) 20 10:1 50 3
EI/KT-(0) 40 15:1 60 4
TAKT() 60 20:1 70 5
5 (1.6818) 73.6 2341 76.8 6.7
ALK A A 20 5 10 1

W j=ly 2, 3 4
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10 g AR BT H, BRI 501, SRl
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Fig.1 Effect of the ethanol concentration
on the antibacteria activity
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Fig.2 Effect of theratio of liquid to solid
on the antibacteria activity
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Fig.3 Effect of temperature on the antibacterial activity
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Table2 Design and results of quadric regression
orthogonal rotational experiment

CBFREE  WEREEE  PRMURZ  JRIUN

5 RT3

o Z Z; Z3 Z4 H42 Yimm
1 1 1 1 1 1351
2 1 1 -1 -1 14.72
3 1 -1 1 -1 15.52
4 1 -1 -1 1 14.91
5 -1 1 1 -1 14.00
6 -1 1 -1 1 14.38
7 -1 -1 1 1 13.50
8 -1 -1 -1 -1 13.05
9 -1.6818 0 0 0 13.05

10 1.6818 0 0 0 15.19
11 0 -1.6818 0 0 14.91
12 0 1.6818 0 0 14.11
13 0 0 -1.6818 0 14.63
14 0 0 1.6818 0 13.66
15 0 0 0 -1.6818 14.58
16 0 0 0 1.6818 14.16
17 0 0 0 0 15.08
18 0 0 0 0 15.70
19 0 0 0 0 15.50
20 0 0 0 0 15.25
21 0 0 0 0 15.58
22 0 0 0 0 15.62
23 0 0 0 0 14.83

Wil DPS Hedli oA B AF 26 2 Ao 4 S R 4B i A R
(R Bl ELAR AT A B, 7 20T AR 3. IR 3 T, ZE
WRBEI— IR I, IR0 LA S 3 U 11— YRS A A T e P TR
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TR AR S ] L ¥R A R SRR S S TR
(A AR HITE 0.05 /KPS, 5 DR 300 SR A AR SR B 4 B v
WA R BCR AR NN - 2B R > R IR BE > Y] L
> PRSI FH 5 DR 352 X HUAU BT 2 40 T 1 40 BT 28 A 1 5%
WA 2 (A7 B 2 M DG R, O T SR 2 R L i s e, SR
DPS AR 2 e Bl KNSR HEAT 2 oA Hr, A
0=0.05 2KV BRI R R IS, 98 R RS
I EVEE/E it

Y =15.31245+0.536667,-0.36533Z,%-0.356497;*-

0.276947,2-0.251872,7,-0.25187757, (L

BT Fo>Foor s o =5.56, BI452[1 977 F7E 0.01
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10 © 1. $EHGENE 60°C. RN 4 h, SRAbgctt T Ao R i
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I UAIE, M B HAAL 16.30 mm, H AN IR ZEY 4.8% .

KRS AT B L2 S BIEAE ITSER), AL
AR IR B P AR PR BT TP AR A P S AR

R HELERFESNR

Table3 Variance analysis of experimental results

BRKIE TR BB Sy F i BEKTP
Z 3.9332 1 3.9332 237119 0.0012**
Z 0.2155 1 0.2155 1.2990 0.2874
Zs 0.3421 1 0.3421 2.0621 0.1889
Z 0.2107 1 0.2107 1.2703 0.2924
7,2 2.0528 1 2.0528 12.3760 0.0079**
Z7 0.7732 1 0.7732 4.6616 0.0629
Z4 1.9524 1 1.9524 11.7707 0.0089**
77 1.1621 1 1.1621 7.0060 0.0294*

217, 1.0151 1 1.0151 6.1195 0.0385*
2175 0.0281 1 0.0281 0.1691 0.6917

2174 0.4389 1 0.4389 2.6460 0.1425

2575 0.4389 1 0.4389 2.6460 0.1425

2y 0.0281 1 0.0281 0.1691 0.6917

2374 1.0151 1 1.0151 6.1195 0.0385*
B )= 13.7252 14 0.9804 F,=5.910 0.0020

CEFS 1.3270 8 0.1659

S 0.7046 2 0.3523 F1=3.396 0.0855

% 0.6224 6 0.1037

syl 15.0522 22
VE: *RIRTE 0.05 KT 3, **FKIRTE 0.0L /KT8
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Fig.5 Interaction of ethanol concentration
and ratio of liquid to solid
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Optimization of technology for extracting antibacterial substances
from pomegranate peel

Dong Zhouyong’, Hu Qingxia®, Guo Songnian’, Zhao Guojian', Du Baosheng®, Liu Xinghua*
(1. College of Food Science and Engineering, Northwest Agriculture and Forestry University, Yangling,Shanxi 712100,China;
2. College of Forestry and Horticulture, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: In order to investigate the technology for extracting antibacterial substances from pomegranate peel, Saphylococcus aureus was
used as indicator bacteria and diameter of inhibition zone was used as the activity monitoring parameter. The optimum extraction conditions
were obtained by quadric regression orthogona rotational experiments. The results show that the order of the main factors influencing the
extracting effect from more important to less are as follows: ethanol concentration, extraction temperature, ratio of liquid to solid and
extraction time; the optimum extraction conditions are that the concentration of ethanol is 60%, the ratio of liquid to solid is 10 : 1, the
temperature of extraction is 60°C and the time of extraction is 4 h. Under the above mentioned conditions, the diameter of inhibition zoneis
16.30 mm.

Key words. pomegranate peel; extraction; antibacterial substances



