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Abstract

This study was investigated on antioxidative and antimicrobial activities of PSW(pomegranate seed water
extract), PSE(pomegranate seed ethanol extract) and PSO(pomegranate seed oil). The extraction yields of PSW,
PSE and PSO were 28.9, 13.0 and 4.9%, respectively. Total phenol contents of PSW, PSE and PSO were 47,
78 mgfg(dry basis) and 40 mg/g, respectively. Electron donating abilities of PSW, PSE and PSO at 1,000 ppm
were 18.8, 28.5 and 9.7%, respectively. Antioxidative activities in linoleic acid substrates at 500 ppm were in
order of PSE > a-tocopherol > PSW > PSO. Antioxidative activities in linoleic acid emulsion substrates at 200
ppm were in order of a-tocopherol > PSE > PSW > PSO. In antimicrobial activity, PSO showed growth
inhibition effect against Micrococcus luteus, Salmonella enteritidis and PSW showed growth inhibition effect
against Bacillus cereus, Escherichia coli. Whereas antimicrobial activity of PSE was not observed. The
nitrite-scavenging abilities of PSW, PSE and PSO at 2,000 ppm were 27.5, 23.7 and 39.6%, respectively. And
the SOD-like activities of PSW, PSE and PSO at 1,000 ppm were 159, 34.9 and 0.10%, respectively.
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of E#H7 Jof FFAZ o] &HAAH (A o}
AAHFA LI ZA 2000). gdo] @op A
Ao zs o] ALHI YT H LS Ay
o34 2002).

Ho AFH =9 punicic acid, estrogen, estradiol, p-
sistosterol 9] A= &Y F MHHASGIHIL BauEwA, AF
Ao g g2 dTE°l TEHIZL UtiJunko MO
T 2004). AFu FHEFolA LAE = phytoestrogen?]
FAEL isoflavones9} lignans 59 #H &4 stgFolH
(Aviram M3} Dornfeld L 2001), ©}& #H&4 SFE2
Ade HYsE2EH FFH4E &= 7XRE AL
Aol &, AAERAG, FUFT T S o
A dutadst Qokn BuE3 9 tHPoyrazoglu E
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= 2002, Goldfien A¢} Monroe SE 1997).

AEA de BEHY e oF HE 4
o 2% AYEY steA U TR EaE
S 7R (Husain SR S 1987), X3 phenolic
hydroxyl71 & 7FA 3 Q17] wj&Eol &irsash 59
kg M@ 75E A3 9lvi(Takahara U.
1985). E& HAHA 718 Bl G FHHe] 9o
9l+= punicic acid®} 72 conjugated fatty acide= &
dAgEAZ deA 2 (Longtin R. 2003), ©]¢]
AT "IFA, FASAE, AAT T4 FolE &
FA go]l HIEH A (Nugteren DHS} Christ-Hazelhof
E 1987), conjugated fatty acidE& Y& {3 M=
A58 AF dE A4 A7 AGHT 9
t}(Suzuki R 5 2001, Schubert SY 1999).
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Az 7188 x4t FEE 2279 MBH
A2E9) FA U $&59 FANLEE At
Qo YT BHH40C)FEAN APl A&t

o] AEAE BAEy] L5 AAT
OACH(AOAC 1995)o] wet Petuth &, AR
250 mL AZZgA=d 015~02 g 3% A e
0.5 N NaOH/methanol-& 4 mL 7}3+ & 35/, JdZstd
A 1087 71gegch the o R 14% BFiy/methanol 5
mL 7}ebal 287F wheAlZl thS hexane 5 mLE V)S)
o187 AEsidnh g & AAZgAaE £
YA 7151, o} & test tubed] &A X3t AFFE Jhet
I hexane=& EF &y 72z 2utE 783 (M600D,
Youglin, Korea)oll Fi3te] EAsHch AMES Z¥
& SUPELCOWAX™-10 (0.32 mm id. x 60 m x 025
um film thickness, U.S.A), A&7]= EZo|&3 A&7
(FID), &5 7] 240°C, #ZE7] 250C, L& 18
0°C/1 min-3'C/min-240°C/15 min, ¥¥7]A&= AF, F
PFE 1 pLo it
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= ¥ & Eetex0|= e
= %2 Folin-Denis®(AOAC 1984)dl] 2|3k
2259t =, Folin-DenisA] 2F2 sodium tungstate 10
g, phosphomolybdic 2 g, phosphoric acid 5 mLE& £
Zoaze) Y3 BRTE 8% F AFEe2A
A 2N B BFFZASHE ALESATE AR
oz FAEH 254 7 mL¥ @1 DMSO(dimethy-
sulfoxide)dl] =91 AEE 1 mL¥ ¥ % Folin-Dennis
Aekg 05 mLE FH7F & FE9 3% Fo| sodium
carbonate anhydrous ¥3}-8&9 1 mL, S/ 05 mLE
Qe F 725 oA FFEE EFste EE&AH
Hluste FHE FFS TIET EEEAE=
tannic acid(Sigma Co., St. Louis, USAYS A}-&-s}5th
% flavonoid t#(Teresa-Satue M 1995)2 A {FF&
S 9AF #HF T 50% methanol &% 5 mL2 F &
AE £9 1 mL3} diethylene glycol 10 mL
2353l o 7)o 1 N-NaOH&9 1 mL 7}8hed
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o A 1A1ZF ¥HZAIZ]l 3 420 nmol A
}‘ﬁ‘:} olmj EFHEFFALZ naringin
(Sigma co., St. Louis, USA)& ©]-&3ta] 243l o

5. ®MXIZ20{s(Electron donating ability,
EDA)S &3

MEH >2EE9 AR5 DPPH(L,1-diphenyl-
2-pierylhydrazy) ) 4 o83k 516 nmol A UV/
Visible spectrophotometer(TU-1800, Human Co. LTD,
Korea) 2 273 5l%tHBlois MS 1958). =, 242t A&/
N %ZEE 015 mL7} 0.035% DPPH £9(6.25 x 10°
M 3 mLE AP Y& & 5%%¢l vortex mixer®E
E9ete] 3087 WAl F 2T gt §3=Y
AavlE2A ARZAEE dERUTH

6. 2l=elal
AFN F2
USA)ell ZHzt 200 ppm 2 500 ppme] FEZ Ar}arY
o} B3t 71& F4kslA] & a-tocopherol(Sigma-Aldrich
chemical Co., St. Louis, USA)E 9 =g HHH S
AMgstd HEL, ZARSIGTE ol¢t Zo] FEHEE 7}
H linoleic acid= 100 mL H]o]A] 50 g¥ EF &l
40CE FAHE 274 AZdstds 44 AZ73¢
HE L= 7HAOAC 1990)5 &35t ARHA &
259 208 aRe vw 2ANEG A% 3 3
SHE7FY WSt e FE7| A3 BsEVHE
50 meg/kg oile] =E3le=d dEl= At = ¢

FI1E0IMel EitslEnt £
=5 linoleic acid(Sigma Co., St. Louis,

7. 2l=HQI oA JIENMe| EbtEtEat £
EEdit AEA AN Fastan FFL
@4 1.3 mLE 99.5% ethanol 100 mLo] &-&fA)

ul
i

71 % 10 mLA& conical tubed)] @i XAFH FESE
9 FASAE A2 200 ppm BET HEZ Ao
t}. 283 0.1 M phosphate buffer(pH 7.0)E 10 mL &
7Het H ST 45 mL @2 F 40<1T 2714 A
FeHA o F HF o2 FAEY FFS 55
st EFHE v, ZARIAT HstE S 32
thiocyanate method(JOCS 1984)E Al-823le =783t
= 75% ethanol 4.7 mLel] ZF A& 0.1 mLY} 30%
ammonium thiocyanate 0.1 mLE @31, &3 38 &
20 mM iron(II)chloride(in 3.5% HCl) 0.1 mLE Qo]

2

500 nmef]A4] UV/Visible spectrophotometerZ S3#=E
zgdd 7 RS ANHE G AEZ etk

8. Paper DiscHi0f 2|5t & 3

AfF F2E9 d7Ed #AMLS paper disc(Kim
MS E 200022 ZAEFAG 7 AWEFE A o
A wiAe] 24A17F A gt AL, BRI A Y A=
vzt Q) /\g%uﬂz] tﬂ&ﬂ 15% agarZ petridishol] 20
mL¥ EF5te] GIA|Z Zk Al@edE 0.1 mLy
Artste Ead v‘v’]%—ii Hﬂxl-ﬂ"ﬂ I12A HAE
E =¥ty ARG TH AlEE dAEEE FUT
paper disc(8 mm, Toyo Roshi Kaicha, Ltd. Japan)E &
Hl A ol FHAAA BT 30 lbsg FH F 37C
oA 24AZF wjLFEe] paper disc FH 2] inhibition

clear zone®] HAmm)E ZFAAT. FFY AFol

AEE FF 9 uiA] = Table 13 234k
9. OFEAMY 2Hs EH
oldAtd AAZALE Grayet Dugan®] U (Gray JI

9} Dugan JLR 1975)] 93to] 2Fstdch & 1 mM
NaNO; €9 1 mLo] €3 F5EY AlE 1 mLE 7183
0.1 N HCIZ w3899 pHE 12; 233 e =
Ze 10 mL2 4tk o] &A4L 37ColA 147k ut
AN F 74 wE 43 1] mL'&, Azl 2% 244
5 mL¥ Griess A]9F30% acetic acid2 ZFA3F 1%
sulfanilic acid ¢} 1% naphthylamine-S 1:1 ¥} &2 &%
3 A, AFEA A 2A4)) 04 mLE 7late] B &35}
Ak o THAg AedM 158% WG ¥ 23
520 nmoll A FF%= 3]
Ack. T AHE

el BLsA Pk obAAY 2AF R
AME Aok WA e B9 opR Y Wpg

Table 1. List of strains and media used for antimicrobial
experiment.

Microorganisms tested Media used 'I;ez(r:n)p
Bacillus cereus KCCM 40935 NA" 30
Escherichia coli KCCM 11234 MRS & NA™ 37
Salmonella enteritidis KCCM 12021 NA 37

Micrococcus luteus KCCM 11326 MRS & NA 37
" NA: Nutrient agar

™ MRS & NA : Lactobacilli broth & Nutrient agar
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N(%) 1-
N :

A

nitrite scavenging ability

: absorbance of 1 mM NaNO, added sample
after standing for 1 hour

B : absorbance of 1 mM NaNO,

C : absorbance of control

10. SOD Al &4

AFH FZ2EY superoxide HTZ (- 0y) ALY
L2 Tio 59 4o M 1985)9] uwe} xanthine-xanthine
oxidase cytochrome ¢ FAHOoZ FG3 At F, AR
02 mL, 50 mM PBS &89 (pH 7.8) 12 mL, 1
mM xanthine 0.2 mL$} 0.05 mM cytochrome C 0.2 mL
& otk o7lo] 550 nmellA] £ F8=Y |
371 0.027F =2 343l xanthine oxidase 0.2 mLE

(e}

skl 327t FEEY WS 2FsAth ol
superoxide anion®] AAEL ol#e] Ao z=RE F3}
Ak
Superoxide anion scavenging activity = (1— Abs )x100
Abc

Abc : Absorbance of control at 550 nm
Abs : Absorbance after sample treatment at 550 nm
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(Table 2), AFHA FEEEY

52 47 mgg, AEL FE2E2 78 mg/go]
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EEA HE
positive controlZ AFE-3F BHT(36.9%)1} a-tocopherol
(932%)° HlalM = F AAFAFTE HIATh

3. MFJM 7|EQ| X8t =M
AER 7129 ALY A Table 373 o)

palmitic acid”} 3.7%, stearic acid”} 2.4%, oleic acid
7} 7.8%, linoleic acid 8.2%, linolenic acid 7.6% o] %1
o gutdo g FAFAAME HEHA d=
o peak’t AEHIJ oW o5 FFL 65.0% B

. fdap ¥ nE 9t d SELTF S 2002 dFsId9
JAFAHE B A, myrstic acid’t 13.1%,
1. MJMN FESEEQ FEF28 palmitic acid7} 8.3%, stearic acid”} 69.4%, oleic aicd
MFHY B F2E, dae 328 2 HFX 71§ 7 68%% Baste HFAFH HFEHA 7189
o 2&482 7tz 289, 130 9 49%2 MFH 712 At 240 A & AL ¢ F UJrh ¥HE,
oA 7Hg W2 F&& B & FEEANA M
= = — Table 3. The fatt id co itions of th t
o 2z 299 HAY B 2229 AL ouL Table 3 e fatty acid compositions of the pomegranate
FEE9 H]ﬁﬂ <F Z-ZHH, AFA 715 vls] < 5.94] . . Pomegranate seed oil
o] 222229 Ve Fatty acid Soybean oil (%) %)
Ciso 114 3.7
Table 2. Total phenol, flavonoid content and electron Cigo 4.4 24
donating ability of pomegranate seed extracts Cisi 252 78
Total Electron
Total phenol flavonoid donating Cis2 529 8.2
content bili Cisa 6.1 76
(mg/g) content ability
{(mg/g) (%) Unknown - 46.5
Water extract 47 3 18.8 Unknown - 9.8
Ethanol extract 78 16 28.5 Unknown - 5.8
Pomegranate seed oil 40 18 9.7 Unknown - 32
S ze] #H8tE A A21A A|25(2005) - 174 -
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Melgarejo S (Melgarejo P 5 1995)o]] 2atH A FH
7189 AU ZA 8 palmitic acid 2.5~4%, stearic
acid 1.5~2.5%, oleic acid 4~5%, linoleic acid 5~8
%0 AFH 71Z3 225 conjugated octadecatrienoic
acid® 27 - 5% 2 punicic acid9, 11, 13 %A
of o]FZAFE FMY TFo] 653%] o]Eril
B islo](Takagi T 1966) £ Aol Aol b3t
ATgE Yt gdrr o] 5 conjugated octadecatrienoic
acid=  linolenic acid®4:¢] ZA% Ygx7F &
718184 ol JAA=A 8w 109, o 119, 11
W 138 GadAe o]FAFES FokL cisg
trans@ o] OJHHAAE Tt W2 o HAAI £
AstH o] T =
13-cis), alpha-eleostearic acid(9-cis, 11-trans, 13-tans),

al}

=

L.

o]

=

= punicic acid(9-cis, 1l1-trans,
catalic acid(9-trans, 1l-trans, 13-cis), trycosanic acid
(9-cis, ll-cis, 13-trans)7} &2 A ltH(Hopking CY

9} Chrisholm MI 1968).

wa AEH 7129 Hxo AL theFs A
F4e VellE= linoleic aciddl 715}3ta ol dd A=

A& 9™ o]E conjugated octadecatrienocic acidyE T

—@— Contro!
—(O— o~tocopherol
—¥— Pomegranate seed oil
~X/7/— Water extract
—l— Ethanol extract

80 -

60 -

40

20 -

Peroxide value (meq / kg oil)

4

2 3 5

Storage time(days)

Fig. 1. Change of the peroxide values of the linoleic acid
substrates containing pomegranate seed extracts at 200ppm.
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TEE =X
Bl 765, 71.0 = 79.6 meg/kg oil %
BN 71 £2 FtstaFHE B]l
=

AME T JZHI} Holx] &gkt of

i

A3 g3 +=  a-tocopherol H7HH(71.2
eg/kg oil)9} HIS=E A TE

2z gyt 3H E F&
2, g A 71§€ 500 ppm B=

A7e & 71A9 A 6dA HitslE7HFig.
)= 7+ 69.0, 544 2 754 megkg oilE BE FAJLF
A gzt B UA Jeid FAsadE By
= NEH A7FEEE 200 ppmolAl 500

]

=

#2g9

80 4| —@— control

~O— o-tocopherol

—W¥— Pomegranate seed oil
—/— Water extract

—l— Ethanol extract

60 -

40 -

20 -

Peroxide value (meq/ kg oil)
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Storage time(days)

Fig. 2. Change of the peroxide values of the linoleic acid
substrates containing pomegranate seed extracts at 500ppm.
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ppml2 F7FAIZ O wEp Ftst EHE FUlSHR L
H Jdeg F&E FH7MH500 ppm)= a-tocopherol 3
7FH200 ppm)E Tt LS EHAF ¢ ASE e
o)

AZZE HAE7F 50 megqkg oile] E=gs}
A= AHDLE FE7] % 43 23, o
9 =772 4142 wE B FEE, dEe F
4 AFA J1E F7HY /#2713 47 484, 53

Q, 4492 < 1179, 1.308] 1.07 H_oq AR E I

F}(Fig. 3), 1 FA
A 718& 247 200 ppm z%y} 714 e

T xw 1050 1.149, 1.011 2 1.275
ZT2.525)0 vl %2 g JEhfgith el

ket
=

—@— Control

—O— a-tocopherol

—W¥— Ethanoi extract

—/— Water extract

—ll— Pomegranate seed oil

g
=

—~h
(o2}
L

Peroxide content (O.D at 500nm)
o
®

0 2 4 6 8 10
Storage time(days)

Fig. 3. Change of the peroxide content of the linoleic
acid emulsion substrates containing pomegranate seed
extracts at.
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718X i aHE HolA FUF A{FH JFe
A%, DuA oRA RN E BsEe
o] AEaEdat 7oA e Fitstade Fede=
2 Fg2 BTl A, positive control 2 AFEFF a-
tocopherol®] 7%, AF 10459 FHAEFHE Q}a‘:p_
LOO7T2 H74 dge FE2=4 v 429
slads Btk &, eIt JdEa vded
A3l & 7= a-tocopherol > AR L FE2E> & Z&

= =

oo

>
1o r

> AFA 718 eolden, Fistate zho)
) srsreh.
6. Paper Disc®0l &r&1}

AFN FE2EE5L 9 paper disc (Smm 7)o
27 d8 w2 FFAAA iAo JF, nAEY F
Fol Wat HFLENA 12~2A7 S WG 5 @
48 Al 799 27E S A (Table 4), J7
N 7129 AL, Micrococcus luteus, Salmonella
enteritidiso) | FFEL JERROH H2EEY BE
(1,000~4,000 pg/disc)7t Z7hgHol wah e ETHI0~
2 mmE 2l 28t B 2229 F9,
Bacillus cereus, Escherichia colid] AT SdFais
HA3, dges 259 Fede BE #ol distd
%‘&&ﬂra Bolx it

o149 oz B d, HFA FEESY FTad
Table 4. Antimicrobial effect of pomegranate seed extracts

Pomegranate Water Ethanol
. . Cone., .
Microorganisms tested (g/disc) seed oil extract extract
ng/disc (mm) (mm) (mm)
4000 - 9 -
Bacillus cereus 2000 - - -
KCCM 40935 1000 - - -
500 - - -
4000 12 - -
Micrococcus luteus 2000 11 - -
KCCM 11326 1000 10 - -
500 - - -
4000 - 11 R
Escherichia coli 2000 - - -
KCCM 11234 1000 - - -
500 - - -
4000 11 - _
Salmonella enteritidis 2000 10 - -
KCCM 12021 1000 10 - -
500 - - _
176 -



& s Tl g ¥ AV F2EAA Z
A% gREEHE GeiEes 943e 2, 954
AgEEe FFol A% e AFA BN A2
A% FREAE R ole ARHA 7Bl EAS
= HES 3 A%y SFEoldY BE A8 B3
Bol A% B¥H aRz gRAHt veg Aoz
AEE Th

7. OFEINE AJts

FANG LS By AFol A%F U FREY 5
of EA3t= 28 ¥ 3F amine}¢] nitrosost ¥, 9
AN e WYEAAN 4A dote BFEPQ
nitrosamine & A/ 3le] A eA  diazolalkane(CyH2N>)
o2 W, Hikoy E‘r‘iﬂﬂ e H]EIHQJ HEe
alkylggt e 24 & +s5t(Kato H & 1987), o=
I Axol 5HE A V] W2l %_174 & s= o
& AS AN EF F9 dEISEVNES ASFAA H
E &) 22 2 Hl Z(methemoglobinemia)g -F33HH(Gray 1T
9} Dugan JLR 1975). 4% FolA <Y nitros} HH-g2
ascorbic acid, phenolic guaiacol, resorbicinol 5 ¢] phenol
A 225l 98 9AZ 5 ArklLeaf CD 5 1987).

AFA FEEEY olRAE 2Ase S48 2%
(Fig. 4), 100 ppm = A= #¢ F2 oI E &
Asg HYOW Bt Z71gl Wt o AAG 2
5 E@ 37bee 4Ee Rtk 53 AF4 8L
100 ppm =AM 71 H2 LAsE EI2u 500
ppm F& o) FolM s ofdAH aASel AA F
T 3% Btk 2,000 ppm FEANAN & FEE,

100

N 100ppm
{7 500ppm
80 4 | gEER® 1000ppm
T 2000ppm

60

40 4

20 4

Nitrite-scavenging ability (%)

Ethano! extract Oil Water extract BHT Ascorbic acid

Fig. 4. Nitrite-scavenging abilities of pomegranate seed extracts.
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gE F2E 2 AFA 7159 opdAdE &

ol 5
Z+ 275, 237 E 39.6%% AFH 71EAN HF

A2ATE EFTh

Guez BAFASH HALY A7k

ofy

He &g Hldce Aoz <A 9,1214(0171%

5 1997), & APAME F
_]

o

= Hs FFol g gL
ARA B A BAA el @ o

l

Y AA% Y Aoz EalA 9= ascorbic

acid ¥ BHT9 o}2d4dg A2ASL
72.2%% ERSTH

8. SOD wAIEM

AA Fasl §4%9 3Rl superoxide
)‘\l_

dismutase= A FU &4
A7l ¥g& Edistes aaolH
AE HFAs4ALs catalase B

A BEAS Ak B

Fol sueolti20, + 2H" — H
@ SODSt HRAE AW FARY

AA A 7= EF

-‘lN

DAL mio n

m[o i

HFHA 7189 SOD A2

AE Fikslei g A

SOD<  <]3)
peroxidaseo] <]

A2 A¥HE T8¢ 2L

202 + Oy). ]
&4 o] 4

AN AHLE 1 =g =, superoxide anion®] &7
, SOD fA12d F7gdol 4
o] &HIA Utk AFH & FEE, dEE FE=
83 23 (Fg

5), 1,000 ppme] EEA ZHzt 159, 349 = 0.10%=
el ol ghe &4 71 43 SOD A2 &

BYI AFH ABANE A9 24
o F 4FH dae F3EQ 49

AR o 603% BES BHL

80

< Holx &gk
catechin®] SOD
Hl Aoz

60 —

40

SOD -like activity (%)

20 —

o i

N 1000ppm

Catechin  Ethanol extract Water extract

Oil

Fig. 5. SOD-like activities of pomegranate seed extracts.
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1227 ¢=8
N. 2 <

2 dFdME A9 & FEE, dBe FEE
2 ARHA 7159 st 2 FFaFe] st H
A, RASETE ARAY E FEE, dEs FEE
2 MFER 7189 FETES 44 289, 130 ¢
49%°1Q AxE A & A= FFe & F&
E2 47 mgg, AEFE FEES 78 myg, AFHA 7]
£ 40 mg/ge] Rt} 1000 ppmoll A o] FEEES
AAFAsS Z42F 188, 285 2 9.7%°|%uth =9
A 7oA e aTdE dEe FEFE > o
tocopherol > & F&E& > 4 FH 7|59 ol g

AL oEA 9|
tocopherol > @& FEE> E FEE> AFA 7
g woldth ¥ 2
Micrococcus luteus, Salmonella enteritidisl] T3l A,
2282 Bacillus cereus, Escherichia colio| )
T adE RIS ¥, odee FEEY F9
ol sty FFaFHs Holx Iyt ofA A
2,000 ppm FEANA B FFE 275%, o
5 237%, AFHA 718 39.6%°]%11, SOD -+
1,000 ppm8] FENA & FEE 159%
2 349%, AR 712 0.10%°] ok
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