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The Extraction Process of Pomegranate Peelwas Optimized by Analytic

Hierarchy Process and Response Surface Methodology
CHEN Zhendong, SHI Yang, TAN Xue, SHI Huanhuan, SHAN Xin, HAN Rui
(Integrated Chinese and Western Medicine Hospital of Karamay (Karamay Municipal Peoples Hospital),
Karamay Xinjiang 834000, China)

[Abstract] Objective: The extraction process of pomegranate peel was optimized by analytic hierarchy
process (AHP) and response surface methodology. Methods: The chromatographic separation was achieved on an
phenmomenexsynergi™ (250.0 mmx4.6 mm, 4.0 wm) column with methanol(4) —0.15% trifluoroacetic acid aqueous
solution (B) as mobile phase for gradient elution, at the flow rate of 1.0 mL/min. The column temperature was
30 °C. The determination wavelength was 320 nm, and the injection volume was 10 pL. On the basis of
univariate optimum seeking method the three main factors of extraction times, ethanol concentration and extraction
time were investigated by response surface methodology. With the content and the extract rate of punicalagin,
gallic acid and chlorogenic acid as the indexes, the weight coefficient was calculated by AHP method. Then
the extraction process of Pomegranate peel was optimized by comprehensive score. Results: The linear rang of
punicalagin, gallic acid and chlorogenic acid were 6.414 4-19.243 2 pwg/mL (r=0.999 9), 3.216 8-9.650 4 pg/mL
(r=0.9999), 3.2104-9.631 2 pg/mL (r=0.999 9), respectively. The RSD of the precision, stability and repeatability
tests were all less than 2%. The average simple recovery rate of punicalagin, gallic acid and chlorogenic acid
were 99.63% (RSD=1.52%), 99.16% (RSD=1.48%), 100.90% (RSD=1.25%), respectively. The extraction process
of Pomegranate peel was as follows, extraction with 70% ethanol for 2 times, 1 hour each time. Conclusion:
The optimized extraction conditions is simple and reproducible, which is suitable for the extraction of
pomegranate peel.

[Keywords] — pomegranate peel; extraction technology; analytic hierarchy process; response surface

methodology; content determination.
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FEEE10 WL, K2 4320 nm.

232 AERGE AR S TR AT B A
RV BAPEXT BR SR TR 4510 WL, HERE T, 45 SR ILIE 1
SRR B AR IR B TR 5 FLARAR O 15 (1 73 85 K
F 1.5, B IENUE LA & (i 14 3153 476 10 000 LA I, B FE

4354 : phenmomenexsynergi™

PR MAPE T ERCR AT

150
150
100 «
8 3 2100
# 2 -
) J k A J
20
05 10 15 20 25 3 0 5 10 15 20 25 30
a 0 ORI R
A B

E LA TR RS 250 RIAN B 5 ;3.4 B A AT S

B1 BexEmA)RESHB)EHHEBIEE
233 LRMXRFZE SHIKEEBOR G X BAER0.4.
0.6.0.8.1.0.1.2 mL, A5 BT 10 mLA R A, 4K U B A
e 20, 25, WIS R BIRA % BRIAS T o 43 I B AS 2 501 i i
W TR A XS BV VAR ST, AUBTET L (Y ) N A R, T TR A
IR BE (X, mg/mL) KR AR ARIEA TER AT I (W2 1)

Rl EBEROEMXER
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Fz2 MEERRREER (n=6)
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TORAF 2500 0334 03125 06322 98.82 99.63 152
251320323 03125 06379 100.99
2545 0337 03125 06328 9891
2538 03253 03125 06367 99.65
2517103228 03125 06408 101.76
2526 03340 03125 06392 97.66
BER 2534 01568 01428 02988 99.44 100.90 125
25288 0571 01428 03018 101.33
25438 01580 01428 03045 102.59
25212 01566 01428 02987 99.51
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BER 2515 01560 01428 02998 10070
2525 01569 01428 03023 10182
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2525 01421 00396 02187 1019
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CAEFE S MZER I (W), IKIEZET, 105 CT 14 h, B T4
AR 145 min, MEFRE TR (W), H TR R EHE,
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1.5 0.5614 03305 0.2442 15.64 87.79
20 04936 02945 0.1965 17.89 79.12
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I3 70 05 06823 03128 0292 13.76 95.70
23 80 L0 06766 02974 02612 15.39 93.02
3 2 70 1.0 06702 03389 02850 1432 96.71
4 2 70 1.0 06697 03386 0.2843 14.62 96.83
5 2 70 1.0 06621 03374 02889 14.58 96.54
6 1 60 10 04986 02956 02425 9.51 76.57
73 60 10 06561 03133 02699 1472 93.12
8 1 8 10 05697 02654 02677 1031 80.72
9 2 80 L5 06419 02416 02932 16.24 89.15
102 80 05 05396 03129 02832 14.76 86.86
12 70 1.0 06682 03227 02896 14.12 95.46
122 70 1.0 06646 03313 02853 14.15 95.66
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4 1 70 05 05234 02725 02543 1022 7152
15 1 70 15 05531 02874 02856 11.81 83.70
16 2 60 05 06165 02817 02619 1221 85.86
17 2 60 15 06328 02426 02912 1442 87.24
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