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[ Abstract |

using supercritical CO, fluid precipitation technology. Method: With entrapment efficiency as index, main factors

Objective: To optimzie preparation process of pomegranate peel polyphenols liposomes by

were screened by Plackett-Burman test, preparation process of pomegranate peel polyphenols liposomes was
optimized by steepest ascent test and Box-Behnken test. Result; Ratio of raw materials and membrane material ,
reaction temperature and pressure were significant factors, optimal preparation conditions was as following: ratio of
raw materials and membrane material of 1:21. 15, reaction temperature at 48.3 °C, reaction pressure of 23. 88
MPa. The measured value and the predicted value of entrapment efficiency were 80.295% and 81.379% ,
effective size was 168.5 nm, Zeta potential was —73.8 mV. Conclusion: This test model meets requirements.
In vitro release of pomegranate peel polyphenols liposomes is slow, its sustained release effect is obvious.
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®1 ABEESHAERES & IZ Plackett-Burman X 1 5 17
Table 1 Plackett-Burman analysis of preparation process of pomegranate peel polyphenols liposomes
N X, X, O X, X, B Xs SR Xe SN X, JLR X W6 R
U mMRE EESEU%  REpH O BBERE RE/C EA/MPa ME/min RIE/C /%
1 4:1 15 7 1:15 60 15 20 10 52.827
2 2:1 15 7 1:30 60 30 20 20 56. 488
3 2:1 30 7 1:30 60 30 40 10 54.412
4 4:1 30 7 1:30 30 15 40 10 41.039
5 2:1 15 5 1:15 30 30 40 10 54.194
6 2:1 15 5 1:30 30 15 20 10 40.312
7 4:1 30 5 1:30 30 30 20 20 42.072
8 2:1 30 7 1:15 30 15 20 20 50.771
9 4:1 15 7 1:15 30 30 40 20 55.012
10 4:1 30 5 1:15 60 30 20 10 64.700
11 4:1 15 5 1:30 60 15 40 20 44. 880
12 2:1 30 5 1:15 60 15 40 20 60.312

% 2 Plackett-Burman i £ EEZHEHT

Table 2 Variance analysis of all factors for Plackett-Burman design

Ty 22 K S8 S Ms F p
(% 695. 06 8 86. 88 15.97 0.0219
X, 10. 01 1 10. 01 1. 84 0.268 0
X, 1.76 1 1.76 0.32 0.609 5
X, 6. 87 1 6. 87 1.26 0.342 9
X, 337.22 1 337.22 62. 00 0. 004 3
X; 254.09 1 254.09 46.72 0. 006 4
X, 83. 94 1 83. 94 15.43 0.029 4
X, 0. 45 1 0.45 0.083  0.7926
X, 0.72 1 0.72 0.13 0.739 3
5 2% 16. 32 3 5.44

J=8- = 711.37 11
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Table 3 Variance analysis for main factor of preparation process of

pomegranate peel polyphenols liposomes

Ty 28 K SS f MS F P
A 675.25 3 225. 08 49. 84 <0.000 1
X, 337.22 1 337.22 74. 68 <0.000 1
X 254. 09 1 254.09 56.27 <0.000 1
X, 83.94 1 83.94 18.59 0.002 6
W 36.13 8 4.52

B2 711.37 11
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Table 4  Steepest ascent test analysis of preparation process of

pomegranate peel polyphenols liposomes

No. X, Xs X f R %
1 1:30 30 15 46. 561
2 1:27 36 18 52.308
3 1:24 42 21 61. 420
4 1:21 48 24 67. 809
5 1:18 54 27 63.517
6 1:15 60 30 58.102
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®5 AWBERSEHIERES EIE Box-Behnken i 1§ 4 47
Table 5 Box-Behnken analysis of preparation process of

pomegranate peel polyphenols liposomes

Xy B 5 Xs X¢ I fu 3 2%
No.
WEpf Bk b ONIREE/C T/ MPa /%
1 1:18 48 21 74. 605
2 1:18 42 24 75. 667
3 1:21 48 24 81.326
4 1:21 42 21 72.792
5 1:24 48 21 77. 142
6 1:24 54 24 75.209
7 1:18 54 24 75. 692
8 1:24 42 24 74. 484
9 1:21 48 24 81. 103
10 1:18 48 27 76. 055
11 1:24 48 27 73.275
12 1:21 48 24 80. 982
13 1:21 48 24 82. 009
14 1:21 48 24 81.344
15 1:21 42 27 71.584
16 1:21 54 27 73.759
17 1:21 54 21 73.517
% 6 Box-Behnken i 1§ 77 2 9 #7
Table 6 Variance analysis of Box-Behnken test
T3 22 AR SS f MS F P
[ 192. 66 9 21.41 86. 85 <0.000 1
X, 0.46 1 0. 46 1.85 0.216 2
X; 1.67 1 1.67 6.76 0.0355
X 1.43 1 1.43 5.80 0.046 8
X, X5 0.12 1 0.12 0.50 0.503 6
X, X 7.07 1 7.07 28. 67 0.001 1
X5 X 0.53 1 0.53 2.13 0.187 6
X2 14. 67 1 14. 67 59.53 0. 000 1
X2 75.09 1 75.09 304. 65 <0.000 1
X? 74.87 1 74.87 303.74 <0.000 1
2% 1.73 7 0.25
EZie1il 1.09 3 0.36 2.31 0.217 9
R 22 it 0.63 4 0.16
B 194.39 16
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Fig. 1 Response surface and contour plots of effects of interaction
among ratio of raw materials-membrane material, reaction

temperature and pressure on preparation process of pomegranate

peel polyphenols liposomes
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