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Abstract

Using pomegranate peel as raw material, based on single factor experiment, orthogonal experi-
ments were used to optimize the extraction conditions of polyphenols from pomegranate peel.
The polyphenols of the pomegranate peel were purified by the macroporous adsorption resin
method. The color reaction and UV spectrum analysis were used. The purified pomegranate peel
polyphenols were characterized, and the antioxidative properties of the pomegranate peel poly-
phenols obtained after purification were further studied. The experimental results showed that
the optimal conditions for the extraction of polyphenols from pomegranate peel were as following:
ethanol volume fraction 70%, solid-liquid ratio 1:30 (g/mL), extraction temperature 55°C, extrac-
tion time 5 h, extraction rate 12.68%, and DM130 resin. The purified polyphenols from pomegra-
nate peel had good effects, and the purity of the purified product was 90.56%. The purified prod-
uct contained phenolic substances. The purified macroporous resin had good antioxidant activity.
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1. 5|18

AR (Punica granatum L)X 4451 FH5 R, A REH(Punicaceae) £ 1 J& (Punica LMY, sk
L, EHRFEE(]. BEl, AMREENHERSALEE, SEPM TRET. REARE. A1
FORARI CRIE=Y), EAN AR, MMURTREIE, WHG RIS, A aikE, Ak ES2me
ViR, fET KRR E LN 10%~21% [2]. ZBEAPUMREEE, SERPUREEEE, P i
P IS I, PR A AE 2 3 Ve MR SR AR B M, IR SRAH G AL A 51 T E W AN 2 %3 [3] [4]
[5] ASLER A ERMERARERS A, ARSI BAG RS ERNERZ 5, K34
ERERHP, NARTIEZ o, ATRE R R iR R ik .

2. HNERE
2.1. M8

oRE: SR SR EERAR, IS, RIS, KR £E T AR Sk AT IR

RALB R iE: D101, DM130, AB-8, NKA-9, S-8.

Wil JOKOEE. BRTE. FaAR - BHdinl, Na,COs, SEEINHral.

AR5 B s NRY-1102C N7 AR I £ PR (b i 2R S8 50 % B A PR 2 7] )s RE-3000 B4 e 28 A A (-
PR AEACAXER ) DZF-6050 B2 V4 4R T BRI 17 7K i 31 45 B AT PR =) 722N A 06 e B i (L
AL I TS A PR A 7)) 5%

22. /&

2.2.1. ABEHZHEERIZNENE
DA TR AR, R AEARENE [ R R 2 S B . DIROGIE AR, K E TR &
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(m) R AR, HIVERRHERIZL, 2EIA7FE: y=0.1277 x + 0.0528 (R* = 0.9994) . H2#&hrk ih 2k 115 F2H
T 2 Wy & B AR EUR

2.2.2. AR ZEZIH R ERIAE

AR 2RI R R 2, ARSI 3 B SO A 1) L EEAAFR 7 E0(40% 50% 60% 70%- 80%)-
FEEUF A2 he 3hy 4hy 5hy 6 h). FREUEE@5C. 50C. 55°C. 60°C. 65C)FEHREL(1:15 g/mL. 1:20
g/mL. 1:25 g/mL. 1:30 g/mL. 1:35 g/mL) 4 AN 2500 4 108 iz 20 W7y B B F 52

2.2.3. AR SEHEMF A IEZRE ML
Nt DR T 2%, N CEAR 8. SRR E) . SRHGEREE . BHRLL VR, AR 2 B
PRI NH IR, Wi Ly GHIESIRW AN 1 fim.

2.2.4. KL IS AHEE 28

1) FAEA T i ik

IEH D101, DM130. AB-8. NKA-9. S-8 #f/lg, #R4EZH CHR[7] [81AI 7 V53T TALEE, AW 28 |
TR NTENR, % T IEA TR, JRE 2 B A A 18 B 2 Wy A P v B B i (R R AR

W (mg/g) =[ (py — pe)xVy [fm  WRMEEE (%) = (p, — pe)x100/p,
R (%) = pd x100%/(p, — pe)  TEILE (%) = pd x100%/ p,

e po AIREDIER T Z BRI, mg/mLs Vo AIREUIEBRAR, mL; m AWAERE, g

2) DM 130 #% X A 488 12 22 By 1) 2l 28 W B 5 g e

ZHESCHR8IM T, DA H AR AR ALAR, 30 MR IO G AR b, 22 1] 30 25 TR B s 28 AN 58 ot
2k, W etk B RER A Z RSB

3) DM130 4 Jlg Ak, J5 4 1 R 22 W 1 5 200 o

FRIRTGE H RV 25 A 43 O AR B 2 By A BRI AT AliAb 5, eI 28 AR AE S0°C T e 28K, B
LRI O, HETARGHTERRZEKS, BRALERNZHTR, RN AR EaiE.

o o) SULIPR RSB S
sttt (os) - LEDIRPOERAR, o,

22.5. ABE SRS ERE

1) ZEIER MRS A

W0 1 B 22 Ty B RN A0 4 P PR B AR o 7E 200~400 nm 31 T8 4 1 98 48 A0 ] Il

2) HHE &t R N

SIRIFREL 0.2 g A K8 B2 Z LR 4 1), TN 4 SGRE GRS N 1~4 5), R 1 P 10%5 % b
PR, W 2 FIONE LR + R, WERHEB RN, UFEBERENAE; FE 3 FIARER,
WA 4 RN ERRY + RIRIET RO B, B SRR O AEAE . S0 R R 2 T () € e B R A
IR L.

2.2.6. ABE SR EHIERAR

1) A1 2 W% DPPH H B35 RS2

R RIER IS B 6 AR L EA, KRIRIA 0.6, 0.8 1.0~ 1.2. 1.4, 1.6 mL A1 & £ %
W, ARSI 0.1 g/mL DPPH ¥ 0.5 mL, f/a oK CBEERE R 2 2.5 mL;  FRifEAAR SRR 1
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Table 1. Orthogonal experimental factor and level

= 1. ERKEWRERFKF

H#®
K - .
A LTEARF KU % B $&HUR S/ C C Rl /g mL ™! D 2L [8]/h
1 60 50 1:20 3
2 70 55 1:25 4
3 80 60 1:30 5

JTEAAE, (AR SRR oK QR X BEEE AL VO, TR R, (B R S 0.004 mg/mL () VC,
. B WRAE 517 nm KL EWRO B 5 #2400 T A it 5

DRM%%m%@%%zq%q=fﬁ@:fﬁixum%
Pt
2) M B 22 oy ot ¥ 6 135 P 2 56
WA R B 6 SRR HLEB A (0~5 5), 2l 6 SCELEE K IKIINA 3 mL 0.6 mg/mL [f] FeSO, i
i~ 3 mL 4 mg/mL [¥] HyO, ¥~ 2 mL 0.9 mg/mL FI/K RV - o 0 5 L EETE 38 C/KI M A 20 min
i, 1E 510 nm K Pl @ OB X, 1~5 Sl ERIBF NN 0.8 1.0, 1.2, 1.4, 1.6 mL AR 2
W RIE BB FKERZE 10 mL IR #E A1 38 C/ARIB I 20 min, 7E 510 nm K R &6
i X,
FRUER RIS SRR 228 KA E Ho O, AR R AP OB, 7E 510 nm K R IE R EE Xs:
Xt R VCy: SRR R NAR RECHI 7 i3AH R, HRFEERECN 0.2 mg/mL K VC, il. FREAHH
FeiERRR IR AR
Fag 1 i () = 2270 0w,
1
2.2.7. BEAWHE
B f#E H Excel #4t,  1EASREG A H IEAC ¥ 1B AT IBM SPSS 22.0 #f4-.

3. ER5118
3.1. FEEIRER

IR, SRECEE . PRI T RURRE L A % 5 2 By B GRS m ] 1 s .

B 1L ATEn, SRR N T0%0, 2By 4R IR EK, N 9.86%, FRHUREEAE 55°C AL IRIE
YEFFLE 9.73% /e A7 A2 (8] 4 h ) 2 32 HLEE N 9.86%, BHELL N 1:20 (g/mL)K, 2 MHg A i
Ko DYAS DR Z6F A7 158 B 22 Ty S B 6 1) S el 2 ) ko DR b R A 1 32 46 1) ERT 3R R KPS

3.2, BETZHRHUHMRE

IEAZRIR S5 R ank 2 Fis.

i SPSS 22.0 #AT T Z 3 #r, SR04 3 s

B3 2 M pT Al W, SEmAERE IR 3K/ A B EL > $REUN TR > ZEHAR 0 > $REGRTE,
BAESRIUE M AsB3CsD; I B Z BS54 80%. $RIVIRFEE 60°C . BHALL 1:30 (¢/ mL). $2HUSE 5 ho

MFE 3 T ZES MR AL, b RIS E B TR 6 A AR B 2 B (R B A ., B o B B B
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Figure 1. Effect of different factors on the extraction rate of polyphenols from pomegranate peel

E 1. TEREEX AR S EBREF N

Table 2. Orthogonal experimental design and results of polyphenol extraction process from pomegranate peel

2. ARBESHHREIR I ZHIERERRITRER

S
RS, FHER/Y%
A LR HU% B &GRS/ C C khfitt/gmL™! D $2HIR 6l/h

1 1 1 1 1 7.41
2 1 2 2 2 10.52
3 1 3 3 3 11.64
4 2 1 2 3 11.13
5 2 2 3 1 10.2
6 2 3 1 2 8.66
7 3 1 3 2 12.00
8 3 2 1 3 931
9 3 3 2 1 10.45
K, 9.86 10.18 8.46 9.35

K, 9.99 10.01 10.70 10.39

K; 10.59 10.25 11.28 10.69

R 0.73 0.24 2.82 1.34

Table 3. Analysis of variance of orthogonal tests of polyphenol extracted from pomegranate peel

3. AEESHHENMMIERRREN S ES

Nl ESNSE H HE SEHEFTT F P BEM
BIERRIRY 17.174* 6 2.862 62.634 0.016 *
i 926.594 1 926.594 20275.571 0.000
LTEARFR S 4L 0.901 2 0.450 9.853 0.092
BHE EL 13.306 2 6.653 145.584 0.007 ok
PRI [A] 2.967 2 1.484 32.464 0.030 *
5 0.091 2 0.046
Mt 943.859 9
I Jg A% 17.266 8

a. R*=0.995 (M R =0.979); *RREFEE, *RREFWMEY.
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XA R B 22 By BRI M AN 3 O 1 A, B E A R B2 By SR I B EE 4L 509 AoBLCsD; I 7

B 70% $RBUREE 55°C. BHAEL 1:30 (g/mL). B[] 5 he AERAEHSIRBEMNL T, #T=%
BEE IR, FARE 2R N 12.68%.

3.3. WAERYTFIE

5 Fofubis Fi 0t A 188 2 22 W ot o AR B R AR OO 22 T (R R B . B L AT 38 DA R R ie 2R L 4

HH# 4 F H DM130 B4 f e R 2 AT 2 737008 85.00% 71.93%, [HISE A 75%, #HELHAR
JUPP B R FLAR I #8 3% T e -5 B A By A e [ L R T AR FLAR DA R A& ISR T AR 5 A 06, Fin A
HE DMI130 7 B FI4liAb AR B 2 1

3.4. KFLUKBH I RE RS IR B 5 A AR

MR I 2 R B pf (mg/mL)IA B I EAERIK 10% BN 2 M Cb e £, LA pf X H i
RVIER, IR R ERER LL 2 BV/h s B4 IS B 5h 25 W il 22 0L 1) 2.

I 2 750, FRER 2 BV IF IR A BKIEE N 2 ByiltEs, 2GR FAERIREIE R, & i
BEEN, 27 10BV 25, WHERIZEKRE0.25 mg/mL) C4 5 ERER (2 mg/mL) ) 10%KE T,
B CABME A A% 12 BV, Dffsete. —Wims, DREEBDN, RHRESTREmEK, Witxrs
W, AR SHLAMEL, SRCRERIK0] [10]. S5E%E, 5 g MIRER LFEEN 12 BV &
A

M 3 w5, 24 70% LTI RN 1 BV I, ST R, i BB i 2 ik
N 0.41 mg/mL, B S PEMR00FH EIZEE N, 2Bk EARIEETIE O, RIS 3 BV I, Bem
2 & R R RI, N 40.17 mg/mL. 246K 2 RS R &8 5 BV BBk, Bz
REGE LRI &8 5 BV,

Table 4. Static Adsorption Performance of Five Macroporous Adsorption Resins

T 4.5 FhARFLIR M BE RS IR M E

RS etk W Bt & (mg/g) W B (%) FET (%) 1A (%)
D101 E2 538 95.38 76.30 87.29 66.60
DM130 EI27/3ks 106.25 85.00 88.26 75.00
AB-8 SRR 102.25 81.80 83.86 68.60
NKA-9 etk 98.38 78.70 80.30 63.20
S-8 Wt 103.88 83.10 87.12 72.40

Z IR /mg/mL
© o o o
[ N w B

o

0 2 4 6 8 10 12 14
AR /BY

Figure 2. Polyphenol adsorption curve of pomegranate peel
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Figure 3. Polyphenols desorption curve of pomegranate peel

B 3. AR ZEMRATHIZ

Ak 5 AR R 2 YL 90.56%, ELAALET T 20.58% 2 5 1 69.98%. AJ W, S FH AL B4 i 4
R AT o

35, ZEARIMREE

3.5.1. ¥HER & RN

G IR B AL BRI RE i DR FLIR B g 2l Ak M (RE S 2), IR Ea7), it W g2 € A8 fh Xt B
B AT SEEGZE Rangk 5 Bs .

B 5 A WA 08 R KA A7 R 22 Ty i A ) B T #0845 7 S B 2R R I 45 R AFAIE CoCyCy  MEAMBER &
Bysest, BT CAYID I SR S Sk S 2 B R

3.5.2. |IPKIE SR

1E 200~400 nm 7% K0 B Y A3 38 A T Wi, S5 R 4 FoR.

P 4 7O, A RORLAR A . AL BB g 26 Ak 40 7E 260 nm AL #R AT WG, FF 4 2 B 5 i 2K H
ik 25 10 48 MG TS IR SR 25 . 7E 300~400 nm [R] A MR SO0, AHSR AR SO B S8, 3 Ut B S 28 A0 A 420 1 7
WSS, RS HE D ENEERYE .

3.6. ARESHMENES

3.6.1. X} DPPH BIEFRER

R B Z AR YA 2 By il Ak A %) DPPH [ HHZEBRIER WL 5. il 5 v, AR 2 Erf s
VIR Z By Al A A — e YO BBl N BEE TR B HR &, TE 5 B e B RE ) g M i o, G 2k B Ak B L
MEZK R, B BR2HANIINEHEERERN 14%~51%/ 0, 4EEFR C TERFELE 25%~59%,
TEMEANK, ZHHERYEE BIEERERIARAL, X ST (10145 5 AR L. Ui AR R 2 =
BEGRN E HAEERREE ), RV RGBT IPaEE.

3.6.2. ¥EBEHEREREED

FRE B 2 Ty AR DD R0 22 Iy A A W) R SR BB BRE F LIS 6. EIE 6 mIN, A 2 22 ki 32 22 1y
aifb YIrE — e YE I W BEE R IS R, 6 B SETE R AR R 5, 2 W ai st 2 5 RS bR
N 20%~25%, ZEVHHIRMINIESZEE, N 13%~18%. 4EA 3 C MR INERF IR & T AWML Z M TERE,
VOB R 7 2 Tyt #2 ) BRSSO MR N 4R 3R C R I .

4. &5ig

1) FiA8 % Z Wy AR LI IR N SRR B 70% . $EEUEE 55°C. BHREE 1:30 (g/mL). $#2HL
W18 5 h, FESLZREE TN AR 2R EE N 12.68%.
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Table 5. Characteristic color reaction

=5 IR RN
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1 10% S A AL IR R TR By R BRe 3, 4, -ZRHEHUR
2 HFLR + HR AN AN Bk
3 iR Jisa g T B A TR
4 b+ R Tom B F AR L ToH B g AR L N e W T e Wy ] 2 N =
15
— a
210 — a AR 2 Witk
B e b A 2 LR
.;R 05 b —-—
=00 e ——
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WK (nm)

Figure 4. Ultraviolet scan of polyphenols from pomegranate peel

before and after purification
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Figure 5. The DPPH free radical clearance of pomegranate
peel phenols
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Figure 6. The hydroxyl group Clearance of Pomegranate

Peel Phenols
E 6. AWK BB EBHENERE

2) DM130 ## g2 B FK) 5 Fft R ALIS SRS i o 7 B 2 A A 1 B 22 B R e B 1), LA A AR Bz 22 iy i

%

. BRI 12 BV, 70%CRF BRI 5 BV, RELBFIR E 240 )5 R 2EEE N 90.56%, Heal
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LT 20.58%32 1 T 69.98%

3) SR N FIER A RE R A5 T TR B, 0 R RO SR AN A BT B A T 2R R P 4G A
fE CsCsCor ULAMUES A FRIE, FrARID FIWTHEHC) S A4 M rh 40 576 2 B2 «

4) PRI, 24K IS B RS R 22 Bt DPPH. [ H 3 M2 6 F 75 Ik 26 LU A W B 22 B kL 3 2 2R
it

E&WE

IR VG PR R BN T OB AR K N TR ARG A OITH CERLR = 220 7[2015]1487 5) 5
AR A R AT I B H (2016KCXTD020) 5 |7 AR SR B EIN T 558 TAEEATF & o
(2012gczxB001) ;5 | ZAriiifh T2 R AERIHENEIE (201711656036) 5 |~ A A AL T2&FE “#
PR SHCESCE LR @H (Tl #E (2017) 19 5) .

SE 3k
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