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Study on Antioxidant Activities of Extracts from Different
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Abstract

This study analyzed the functional components and antioxidant activities of pomegranate juice and pomegran-—
ate husk, endocarp and seed extracts by comparing Korean and Iranian pomegranates. Korean pomegranate
husk (KPH) had the highest total polyphenol content among the pomegranate extracts, and total phytoestrogen
content was highest in Korean pomegranate endocarp (KPE). Iranian pomegranate endocarp (IPE) and Iranian
pomegranate husk (IPH) showed the highest flavonoid levels. Overall, Korean pomegranate had more functional
components than those in Iranian pomegranate. KPE had the highest DPPH radical scavenging activity and
superoxide dismutase like-activity among all of the extracts, and KPH had the highest nitrite scavenging activity.
IPE showed the highest superoxide anion scavenging activity. The ABTS" assay also indicated that IPH had
the highest antioxidant activities. This study also showed that the more total polyphenols, flavonols, and phy-
toestrogens the pomegranate contained, the higher antioxidant activities. A positive correlation was observed
between total polyphenol, flavonol and phytoestrogen levels and antioxidant activities. Korean pomegranates
contained more functional components and had higher antioxidant activity than those of Iranian pomegranates.
Additionally, pomegranate endocarp and seed extracts were better than pomegranate juice in terms of functional
components and antioxidant activity. These results suggest that pomegranate husk, endocarp and seed extracts
as well as pomegranate juice may have value as natural antioxidants with their high quality functional compo-

nents and antioxidant activity.
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23 Svll= S5

.
O ==0
’a—, T=E=

FES M=

AFE AHT F oo Uy, K02 FEg & A5
< npyEte] BEH AZ B, 4FS FFHS 80°C
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(N-1000, EYELA Co., Tokyo, Japan)& 65 Brix® &=3}¢]
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il Fatstso] M =4 SAHE 225 ARSI
A5 9y} Wyl A$-ol= AAl= 1 Z7](Forced con—-
vection oven, Jeio Tech, Seoul, Korea)E ©]-& 3} 40°C°ﬂ
A1 15412 Bt Ax3ka A 2] e+ 100°Cell A 303
QF AxAIZ H EAste, A=< 3ul 7 70% Oﬂ‘:&%é
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29 E 3TgE FFL HE=4 22 phosphomolybdic
aadﬂ' iES-ste] S Yehdle 98 E o] 83 Folin-
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FE= 0 2 mLell 10% Folin-Ciocalteau 0.4 mLQ‘ vy 38
Fofl 10% sodium carbonate(Na;CO3) 0.8 mLS &3 3}al
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Phytoestrogen &tzf A

Phytoestrogen®] & B8 Lee 5(12)9 WS &
3ko] B339 th EFE-L estriol, estrone, B-estradiol, 17a-
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Superoxide anion 2A&A L Liu 5(16)3 Zhao 5(17)
o] Wl F3te] S43H Tt 150 uM NBT (nitroblue tet-
razolium) 0.75 mL®l 468 pyM NADH (nicotinamide adenine
dinucleotide) 0.75 mL%} sample 0.3 mLES 3 7}sFa 100
mM Tris-HCI buffer(pH 7.4)2 3% %-3](final volume) 3
mLE ¥ o} 60 uM PMS(phenazine methosulfate) 0.75
< A7hsto] 5% Fo] A2elA 560 nmE FHEE 4
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(pH 6.6) 2.5 mL3¥} 1% potassium ferricyanide(KsFe(CN)g)
25 mLs 77 EFetal EdES 50°C & Z(water bath)
oA 2087t WHS-A1Z] T 10% trichloroacetic acid(TCA;
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Hhg-gdo] BuS 10 mLE 23 (DW F7hE the 37°Col
A 1AIZE F HHSA] 7] 3L test tubed] 1 mLA #H 3 ohs
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Phytoestrogen &l2F
2| EA| o] A WA= of < phytoestrogen
olgtaL 3w 283 ”%}%Oﬂ st e FE, 44
A AEo0] hEE phytoestrogenS E3Hsta gt AFU 2
7oA A== phytoestrogend] FAE-S isoflavones
9} lignans 59 #lE4 s§E0IH(22), ol& dHEd EFLS

Table 1. Total polyphenol contents of pomegranate extract

Sample Polyphenol contents (mg/g)
IPH 159.67+5.77"?

IPE 131.00+3.61°

IPS 9.72+0.55°

IPJ 3.39+0.17

KPH 210.67+8.08"

KPE 126.00£1.73°

KPS 10.29+1.00°

KPJ 3.3440.04¢

P and KP stand for Iranian pomegranate and Korean pome-
granate, respectively. H, E, S, and ] stand for husk, endocaerp,
seed and juice, respectively.

YValues with different letters are significantly different at the
5% level by multiple comparison test.
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Table 2. Total flavonoid contents of pomegranate extract

Sample” Flavonoid contents (mg/100 g)
IPH 317.33+11.32%

IPE 326.47+21.19°

IPS 15.00+1.10%

IPJ 4.49+0.86'

KPH 171.80+7.72°

KPE 231.80+10.48"

KPS 54.61£5.66

KPJ 25.20+2.27°

i)All abbreviations are the same as in Table 1.
Values with different letters are significantly different at the
5% level by multiple comparison test.

phenolic hydroxyl7]ES 7FX a1 7] W&ol d2t3lax 5
o] st A& 71 E 23 ATH@3).

HZole A7 d2EZA H FA2EZA A Of
g AFSo] o] FofA A UeH A Fol aobl‘— phytoes—
trogene FHoll E9]+= isoflavone R &= Q1A o] 4
s A28 F27T Ao TS 011"‘537“ A
4 9] estrone, estrial, estradiol 5°] g% o] UTH22-25).
B A as axE A8 19)¥ phytoestrogen 3
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| s EASEAT AR T d2EZ T
& A Table 37 2t} 248 d2E2A9] % J
Ak 9139 = 76.87 ug/mL, W3+ 96.04 pg/mL, A=
/mLE YERRIL, o]@hE 9)9 4951 pg/mL, W
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DPPH Z2iC|Z A7{ety

AR g 98 FEE9 DPPH(,1-diphenyl-2-
picrylhydrazyl) 2+t 27248 543 Z3}+= Table 4
o} 2} A% A U4t WMo kst E4o] 71 =4
AE A ICsre #AA Fxo ©E DPPH 2ozt £2A%
5 ilﬂrEi 255 50% AT E FER TS
HIEY Co] IC5 2.30 pg/mLO& IFuAak
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Table 3. Total phytoestrogen content of various pomegran-—
ate extract

Phytoestrogen contents (ug/mL)

. D

Sample Estrone a-Estradiol  B-Estradiol  Estriol
IPH 15.50 6.25 6.78 20.98
IPE 22.47 9.63 11.13 42.20
1PS 17.59 5.13 5.84 7.01
1PJ 7.59 15.07 2.20 1.88
KPH 19.09 20.13 19.23 18.42
KPE 22.47 24.26 25.99 23.32
KPS 17.63 13.14 0.96 11.32
KP]J 759 8.98 1.59 0.46

DAl abbreviations are the same as in Table 1.
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Table 4. DPPH radical scavenging activity of pomegranate
extract

Sample” Inhibitory activity (%)  ICss® (ug/mL)
IPH 62.01+1.25% 8.43
IPE 71.19+0.95° 7.04
IPS 31.05+0.87 94.26
IPJ 4.43+0.27" 838.67
KPH 80.84+1.49" 5.95
KPE 83.11£0.95" 5.67
KPS 27.42+0.24" 95.99
KPJ 7.99+155° 288.55
Vitamin C 95.64+0.45 2.30

'I)All abbreviations are the same as in Table 1.

YConcentration: 10 pg/mL.

Cs: Inhibitory activity is expressed as the mean of 50% in-
hibitory concentration of triplicate determines, obtained by in-
terpolation of concentration-inhibition curve.

YValues with different letters are significantly different at the
5% level.

AFUH T itkst &2l 567 pg/mLH vlsg Fs
Wol A datstAl 24 Fitksteo] vl
Ak ZF Alze] tsheS AHEH Y], :
THE Gk o] skl o= Wl 2y
SHE AEA dAEZA 29 HEA FIE Y
ol=fol o FtsaRTr YEIHtES &

SOD 7AKEHY
9 M7 FE2E
Fig. 13 2tk AF &g F&FE9 SOD A

9 % 1 mg/mL, 5 mg/mL, 10 mg/mLE =

AABl T oo g E7tsleE AES HAHp<0.05).
AE Ay sk e 3itksl &Aoo M =4 SAHEHA
ot ARk o2 AF 95} Y3+ DPPH #toZd 475l
A w2 84S AT AR/ Ke SOD Aol A Bt
=2 gt a9E BYTh

Superoxide anion A~7{&H

Superoxide anion #}t]Ze thE 3 SAAAL] AFE
AR AL o] goAS A &AT F de £
Ao akshA sRdel] A H o2 A Hol ARE-H

=

Aot FYH MF FEE 9] superoxide anion 4 A EA
45]. ﬁﬁr" Flg 294_ %]":]' /\134 73_|Jr o]a}/\]. A= qhq
o} Al A5 W3] 289 superoxide anion 44 o]
7?’“ EA SAHEAL o]t AR LT 9} A4t A7 2T
o] &L vl FFEOIUAT I o2 o] A F A
o FUHAF K9] =0 F e Superoxide anion A~ A
de] A47E DPPH 2tz &2AZ/33% SOD %*]’%*é A¥
Aol viwgdE uf ZF A 59| ksl &g &= HIsg
A Wi ot A|57ke] xpol7} AA VR ekttt ICy
& Fxo| W& superoxide anion Y% 4~A T W
Fx 0 2 HE 23S 50% JAA 7= FEZ tannic acid2)]
111.68 pg/mL=E 4t A5 W3] ICxakel 90 ng/
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45 O1mg/mL ®5mg/mL 010 mg/mL deC eC
40 | odp0y
;\8 35 o B
z | ot o8 g . . .
3 cdB 8 . o8 Fig. 1. SOD-like activities of pome-
g 25 aC ac granate extract. l)Al‘1 abbreviations are the
© 20 podA A aB a8 same as in Table 1. ?Values with different
T cA deA eA small letters are significantly different at
8 bA the 5% level among various pomegranate
@ 10 ¢ extract. “Values with different capital let—
5 an 2A ters are significantly different at the 5%
0 level among various concentration.
IPH" IPE IPS IPJ KPH KPE KPS KPJ Tocoperol
Sample
&
70.0
50 ﬁﬂlh 1 me 111.6
_ ] 189 5 + R
X & _]_ A
< il
(9] 'al
® . & Fig. 2. Superoxide anion scavenging ac-
o s tivity of pomegranate extract. VALl ab-
I breviations are the same as in Table 1.
Q 20 r Hdia T PValues with different letters are Slg*
§ nificantly different at the 5% level. NCs0:
10 Inhibitory activity was expressed as the
s g mean of 50% inhibitory concentration which
a is obtained by interpolation from concen—
1= IFE KR H KRE KPS KR Tanmic tration—inhibition curve.
A
Samples (100 pg/mL)
140 £
mL3} o]ghat AF oY 1Cs3k el 79 pg/mLETE E& = i
- -3 - L | o
e JEhllel AR Ul 229 Fusisel e sy LT S
= & F Utk & 100 § @
¥ a0 I .
ABTS' A7{&M £ o wa
pm )
+ R = = S R = L
ABTS™ &tz &7%5 94 ikl 848 23849 3= (% 80 w2 3 78 .
o] o] o] &3t WO R, o] W o Fits) &4 ; a0
- . % 4
ABTS 228 AAaAY 273k A0 o3 olgejn & :
o). ¥ MR FEEY ABTS 2A8Ye 39 < F
A7}E Fig. STJr 2o A A% AF A FEEAAME 84 0 p
— IPH IPA, K PH KPa, Trales
o 2754 Skgtch DPPH 242 2A%NAE 4 4

S PR

gAdS

Aol Me ot AF o5 gatdls

Qom 1 geozE YA A

F st =

RHol=d Hls] ABTS &A%

ol 71¢ =A £44

e Z1em, o] ekt A5 )z} it 4

g A4S BAth 1G> HA &
27 W3t FH0ZRE 4EE 50% A=

CIHE 5 913, FU AR U, F AT 9, o

2P AF T EXHE A e o] 2
Zrolgte HolMEe 2oy DPPHY 7

v ABTS+ %ol git)zolgte HoA e dH=

g Zs A A=

& s

N7 e Hls
So)| 2 ABTS' =tz

TR

Aze 2

35 7\}‘rr ghe ol #|
B4
TH7F el wet F 712 A¥ete et vhay A=

sgo] Aozt e 7dEE Ao

Samples (100 pg/mL)

Fig. 3. ABTS radical scavenging activity of pomegranate
extract. "All abbreviations are the same as in Table 1. ?Values
with different letters are significantly different at the 5% level.
Csy: Inhibitory activity was expressed as the mean of 50% in-
hibitory concentration which is obtained by interpolation from
concentration—inhibition curve.
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Adrsem barice al 700

mLol A 0575, 1 mg/mLolA 2052 713 =4 A HA
A 2]3] 9] 3 # o] 0.1 mg/mLolA 05012, 1 mg/mL
oA 2042 == At}. Vitamin CE 0.1 mg/mLolA 1.322
2 7123l AF FZEE0] vitamin Coll W27t & g

orAlel 2745
O AR dgE FEEY oMdAE 2ATSE ST
A E Fig. 59 2t} Fig. 55 1 mg/mLY %2 pH 1.2
Z A ol AL AATE S golth oA AA
T2 T AR/ 99 FEEAAM 7MY A e, 1
Geost oldy AR 99 FEF, AW W F58
oAttt [Csoe AA Xl WE ofdid &A% W3
70
o 754.31
= 80596 —1 992.93
& 50 = a —
z b?
= [
S 4
o
£
§ 30 754.31
8
@ 20 d
2
Z 10
0
iPH" IPE KPH KPE VtC

Samples (1000 pg/mL)

Fig. 5. Nitrite-scavenging activity of pomegranate extract.
DAll abbreviations are the same as in Table 1. “Values Wlth dif-
ferent letters are significantly different at the 5% level. ICs:
Inhibitory activity was expressed as the mean of 50% inhibitory
concentration which is obtained by interpolation from concen-
tration-inhibition curve.
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[ oo.immL Sesmam oimo b v
B
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I Eo
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Fig. 4. Reducmg power of pomegranate
1 extract. >A11 abbreviations are the same as
in Table 1. ?Values with different small let-
B4 B i "_"_'_ ters are significantly different at the 5%
5 ™ . - =1 L level among various pomegranate extract.
- o aC M“E a',‘:d:-"": YValues with different capital letters are
" Py il =TI significantly different at the 5% level among
o WE - " KEH s WS - o various concentration.
Samples
o} 53] ROS= A A4k ol et A2 3] WA DNA TR gRE o}l @AMNAL 50% AAATE FEE T
o AbelH £4E FEAA ARANEE B2 WBH DAL AR 999 [Coghe TA31 pe/mLol L, 1 the o ¥
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