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Abstract

This study was investigated on estrogenic activities and physiological active components of water
extracts, ethanol extracts and oil of pomegranate seed. The extraction vields of water extract(PE-HW),
50% ethanol extract(PE-ET30), 80%ethanol extract(PE-ET80), 95%ethanol extract(PE-ET93), and fine
oil of pomegranate seed were 28.5%, 14.5%, 13.2%, 12.3%, and 4.0%, respectively. The total ellagic
acid contents of PE-HW, PE-ET50, PE-ET80 and PE-ET95 analyzed by HPLC were 195.0, 486.0, 399.4
and 251.4 ug/g. After hydrolytic treatment by hydrochloride, total ellagic acid contents of acidified PE-
HW, acidified PE-ET30, acidified PE-ET80, and acidified PE-ET95 were 550.0, 1474.1, 1166.8, and
694.1 pg/g, respectively. In estrogenic evaluation by P-galactosidase assay, 17B-estradiol(E2) showed
strong activity at 10°M, whereas all extracts and oil of pomegranate seed showed no significant results
at 1.00 mg/mi. Daidzein and genestein was not detected in seed.
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X F(Punica  granatum  Lime)= 77
(Punicaceae)®l| &3l HGREY wEo7 AMEisd
o 4dL MAFIEE, Granati Pericarpium), ]
FHE AFAERRT, Granati Semen)2kZ 3T}, 4
71 ¥ Hole 54 9@ FA80] 217 class
class 2d= H7t=o] o), MFAAHET )=
AEE A FHA SAHY e =4
ARG AAEER) =g 2N B
F& Ao, Ago] 5~12cmo], HEL 1
_T’_ 7}:.1_ 7L_O_ E_/H.Q_ 71-—/ olocq u}g_ M]‘:—
oA Bt 2o Eo t}FAe ¢k7l Algro)
+ I5o= o] 9ti(Tous & Ferguson, 1996).
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Fig. 101x)¢} 72o] AJF4] 59 estrogen, estradiol,
B-sistosterol, punicic acid ¥ ellagic acid®] Az]&
dol BIAFHA AFHN tig B dA7Eo] &
EHF dtH(Junko et al, 2004; Seeram et al.,
2005). AFv FHFANA EAE= phytoestrogens
9] FARL isoflavones®} lignans 59 #H=A 3}
FHE(Aviram & Dornfeld, 2001)°1H, o]& &4
SRMEL AdY HzEEd 3RS g IRE
7 o, A3ERAE, IUEE, F 5 ©
42 gk tisiA W ERyt o HiEHZ o
(Poyrazoglu et al., 2002; Goldfien & Monroe, 1997).
Das et al.(2001)2 streptozotocin % H]%+ 2
A 99 APoA 3R] AT ATt
ARG Bsit. A EA] de] ExHo] 9l
£ deA B4LE 23 drHES] UEA phenolic
hydroxyl7 & 7FA3L Q17] ool kst E91& H]
23 ¥ QgAY 71sE e Avk(Husain
et al, 1987; Takahara, 1985). 4F< H|E3 A&
AolM BAEE ellagic acide s 419 ¥
o7 FAEY glow, AEA Hdre AT=Z
9l ellagitannin FENZ Fig. 25} 7Ho] EAjgicy,

Seeram et al(2005y AFFS2HE]€] punicalagin,
ellagic acid & a total tannin extractoll2]gt &4ks}
24 9 apoptosis BHS HAUTI BT
g AFHA LY Fo o FHHY U= punicic
acid®} 7S conjugated fatty acide A4S 2 3kt
Zgo] EFAHA EFdojga HIHIL glon
(Longtin, 2003), o] A& EFL o] &% A= &
7164 AF dE A&HHN A7 JP=HL QL
THSuzuki et al., 2001; Schubert et al., 1999).
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Fig 1. Compound known in pomegranate seed, daidzein and genestein.
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daoen AzxH HFHNE o 20~30 meshZ F4
(KA M20, IKA, Germany)dtel A {4 FE&&&
Azsted AT

FE2 Mx ¥ =253
AN B B dEs FE2EY A8
A HFHA AXE 1 Kgoll disted & &
<& AMESlY 5 L2 2% 100°Ce] 7tEx7e
2 AZFESE B WZeted 10,000xgE 15%7F
4152 (Hitachi-CR 21, Japan)d+ ¥ FAAz3NT A
3Gt €2 FE2% AEE AR €55E
= (pomegranate seed extract with hot water, PE-
HW)O 2, 50% &&= &3 AFe 474 50%
o EH-& 32 E(50% ethanol®= *] 2]t pomegranate
seed extract, PE-ET50), 80% ol&h& 2 95% ofjg
=2 F23 ANE= 722 HFA 0% dEeTE
E(ethanolZ # 2|3} pomegranate seed extract, PE-
ET80) 2 AFA 95% Ne-&FZE( ethanolZ A
2]3t pomegranate seed extract, PE-ET95)2.E2
s+¢ith. PE-HW, PE-ET50, PE-ET80 % PE-ET95
o st @it iR HEE & AlEe 27
AT E5FE QARSI E (acidified PE-HW),
AFHA 50% AeE&FE FA7HES) E(acidified
PE-ET50), 2154 80% &&5E FiirEsias
(acidified PE-ET80) B 274 95% o&252 &
A7) B (acidified PE-ET95)E 313 th.
ARA LY9e Ax ARANE &E Y &
7)(NEW KJ 900, Tjogigong, Korea)2 $3}3te]
< A HFA 292 HFHA AAA
A (PE-raw oi)Z, T3t &7, €4t 4 2 &3
Y 3t FAT AFH 2D HFH FAE
A (PE-fine oil)® 3} A3t}
SrPIEEsl= A8 250 meel] theled 0.1 N HCl
200mL2 FA7¥st 90°ColA 6A17F ZHEe] A1)
T A4 YzHe o2 1 N NaOHZE F8A|7|32
250 mLE st EA ARE-siiTh.
FE2TEE FEHY AR MFAY S g
FEEY TF YEEE ANLIen, AlEe 40°C
2 YF Basias Agd ARg-ststh

fo 2 fo 2 o

Ellagic acid £49

AN NFEAAESZ 47 ellagic acid TF
o] MistE AwEr] st X 27 AEE
Bianco et al(1998)9] Wl F3dld 0.1% HCl W]
S22 AFysted ooecolA eAZHESH FET F,

2,000xgolA 1587 LR TR FHot
syringe filter(0.45 pm)ZE <}7}8F & HPLC(Youngin
Sci, Korea)2 #4st9 o, IFEZE= ecllagic
acid(Aldrich Co., USA)E A3t} Columne
Supeleo/C,((4.6x15 cm), detector= UV 254 nm,
o154 H,0-Acetic acid(A; 98:2, v/v)3 MeOH-
Acetic acidB; 982, VAL E AH|-ES 99%= SE
7b FAR 458 40%2 WSATIAL 5087HA]
flow rate2 1.0 mL/min®Z 3}, injection
volume 20 LE 8t 33] vk Z431%c)

X785 2 (Recombinant yeast)

CUP1 metallothionine promoter®} hER -FZAE
E33F=  vector®: reporter system S Z  estrogen
response clement, B-gal FAAE Ao R oy
3} Saccharomycetes cerevisiae ER+LYS 8127
(YER)Z =2FA7HolA 3o B3It &2
A= AR (3.35 g/ml yeast nitrogen base(Sigma
Chemical Co., St, Louis, MO, USA), 2% dextrose
(Sigma, USA), 30pg/ml L-lysine HCI(Sigma,
USA), 35pg/ml L-histidine-HCI(Sigma, USA)ol 4]
Gaido et al.(1997)2] el wlel siem, a1
BHLE 20% glycerol(Sigma, USAYS THi-3h A4
AollA -80°Colst 2R BTt

Mg S HHE 0[F8t fIAERH 4o £
FEe) Wi A HEE F 200 pmS
E aitsle Fud7|elx AAsiin. g 7t

ok
lot rlo

ERE AR A4 F, 500 uM CuSO,(Sigma,
USAYS A7isted 50 mL ZUZ FH £539 &
Yeast Estrogen Receptor(YER)+= 242z} A&7} 0.1
%t HEE FPoH, ERFOZE dimethyl
sulfoxide(DMSO; Sigma, USA)yS AME-3FITH 184]
FEet g Fs & 7F FHe| widd s FUst
FEE A% F 96 Well microtiter plate(Nunc,
Roskide, Denmark)*l 100 pl¥ 53}5c} ZF well
o]  2mg/ml o-nitrophenyl-B-D-galactopyranoside
(Sigma, USA), 50mM B-mercaptoethanol(Sigma,
USA), 25U/g/ml zymolyase 20T(Seigagaku, Tokyo,
Japan)E E33he Z9EEAE 100 wy Bt
208 ¥ 28 HEE Microplate reader(Nunc,
Roskide, Denmark)2 ©]-2-3} 405 nm$}t 595 nmol]
A Zgske & A 2EZA FAlE (Yeast Estrogen
Receptor, YER) #41S sliTh
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Daidzein % Genistein =44
AFHNS FENEEZAY HEOo
Daidzein 2 Genistein®] & FE EAL Lee et
al.(2002)9] el 3t 1g AlEC 20 mL 96%
A& SN HCH: 718k 1087 255 A&
o T, ARYLTINA A7 Bt HE AHRES)
sto] o wf ogkEe] ASPAE fste] BHTE
0.05%H 71t 96%le-&S 7iste] HEFLHE
50 mlZ2 FA3, 2,000xgelA] 1587 A& st
3L AENE FHsle] syringe filter(0.45 pm)E <7
8t A]5E HPLC(Youngin Sci., Korea)® 41519
EFEZZE Deidzein @ Genistein(Sigma Co.,
USA)SIE AHE-3F3TE Columne Supelco/C,o(4.6x
15cm), detector= UV 260 nm, °]54< 10%
Acetic  aicd(Mobile Solvent A)3  Acetonirile
(Mobile Solvent BYS 77:232] H|&E AFsle] 8%
Tl 307002 APt HES WA 12
B 59t 772239 H&R FA35). flow rates
0.8 mL/min® =% 3}¥3L, injection volume 10 LE
st 33] gHE SA3Rich

XA EA

AFHA 759 AtRAdE B35 % HA
ZE= AOAC(1995y89 wtet dsigict. &, A ES
HzhEEkaAe 01502 g A= FT v 05 N
NaOH/methanols 4 ml= 718 & 35 WzbsaA
10387 7188k thE 22 14% BF/methanol 5
ml 7}S}aL 287k ¥-g-A7] 13- hexane 5 mLE 7
S 187 71k whe § AEEea s B
S EA e oIE test tubee] &4 =gl 245
£ 7}3lL hexane®S HFH 3l JAmEvlEY
gof FAdte] B89 HKoh et al, 2005). AHS-
S 72 SUPELCOWAX™-10(0.32 mm i.d.x60

-

I, REE FY7] 240°C, AE7] 250°C, LE 180
°C/1min-3°C/min-240°C/15min, SR A= dAF, 3
RESC I D fel=

SHE 2
7} 9 7he] BALE
Az)ad p<0.05%

Student t-test® £7)
oA iz sl ggsiad

ool

i

p ]

&zt

xEAO
AzE FHY dFFEEPE-HW)Y 55248
< 28.5%°103L, 50% 525 (PE-ET50), 80%
NeH-&FEE(PE-ET80), 2 95%°) €H-2F2 5 (PE-
ET95)8] #2482 2 14.5%, 13.2%, L 123%
S JeERIRTE AFA 10 Kg& F3ke] 50082
AF LY PEraw oilyg AL I, Qi kpgdor &
AAEE ot NaOHTEH o2 XT3t & Gk
g 2 g4uoR gy A EHIAAHL AR

400 g2 AAS-(PE-fine oilyS LT}

Ellagic acid &2

Singh et al2002)= AFX % HFIUE ethyl
acetate, methanol ¥ == FE3}o] F4tst S
ZAtete] @S T A7y FE2E] F97)
beta-carotene-linoleate & 1,1-diphenyl-2-picryl hydrazyl
(OPPH)2| 3H4F3} model systems Rd A]lxgog
Hrtstel 7P & AkE) 0] HAAIRE HF
A FE2EE iS4 Uty Hrkskdoh
El-Toumy & Rauwald(2003)< A J{F23E 3-0-
methylellagic acid % 4,4'-O-dimethylellagic acid=
X8kA 2L 2719 ellagic acid rhamnosides, 3-
O-methylellagic acid 4-O-alpha-L-rhamnopyranoside

mx0.25 ym film thickness, U.S.A), A&7]= FIDO| 9 3.4-O-dimethylellagic acidE #2393
Table 1. Contents of total ellagic acid in pomegranate seed extracts determined by HPLC
Sample Whole seed PE-HW? PE-ET50” PE-ET80” PE-ET95Y PE-raw ol
Contents(mg/g) 263 195.0 486.0 3994 2514 n.d.
Sample acidified” acidified acidified acidified PE-fine oil
PE-HW PE-ET50 PE-ETS80 PE-ET95
Contents(mg/g) 550.0 1474.1 1166.8 694.1 n.d.

1)Pomegranate seed extract with hot water
2)Pomegranate seed extract with 50% etahnol
3)Pomegranate seed extract with 80% etahnol
4)Pomegranate seed extract with 95% etahnol
5)Hydrolytic treatment with HCI
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Ellagic acid® HPLCZ #X3 A3} Fig 33 72
o] RT 278oNx BEZFEA ellagic acid’} A&
on, U XY HARHA FEEME ellagic
acid’t AEHAE HFH FE=9] Fellagic acid
Shego) EAANE Table 19149} 7o) HFANE &
ellagic aicd$H3Fol 263 pug/gel k. PE-HW, PE-
ET50, PE-ET80 ¥ PE-ET959] Zellagic acid ¥
2 717} 195.0, 486.0, 3994 E 2514 pg/goloH,
A F9 acidified PE-HW, acidified PE-
ET50, acidified PE-ET80 % acidified PE-ET95<]
Z ellagic acid ¥ 72t 550.0, 1474.1, 1166.8
2 694.1 ug/gel At 8 PE-raw oil ¥ PE-fine
oilel M ellagic acidZt A&EA o8ttt Lee et
al.2004)x= £ ellagic acid 3 F4d4 HAFFE
9] A% 3391611 pg/g, AFFLE5HY B

11169 pge®] A4S FAH

HAEZH 2
ABH F2EL UACE 001, 0.05 0.10, 0.50

2 1.00 mg/mLe] FEA AIERA 4L &
2 d2E=ZA 2|4 E(Yeast Estrogen Receptor,
YER) £4WHos AAEITh YER #AdA=
17B-estradiol(E2) 2 o|AEZAA EHo] AZXF &
R (Saccharomycetes cerevisiae ER+LYS 8127) W=
FA= o] expression vectoro st AHE T=E
849 Agsta, o] 3o receptor vectorllA B-
galactosidase®] LHL fEdhE 20w YA,
NEEZA G2 B-galactosidased] TEH oH =,
o-nitrophenyl-B-D-galactopyranoside(ONPG) 7} B-galac-
tosidase?l] ©Jal] A2 =0} FJE o-nitrophenol®] F
A FEo 2 AEHEY B2e Y HRFOE AR
Hr 10°MollA Hoie] 2ERA 84L& veh
Ak AFH FE2ES A$ 001, 0.05, 0.10, 0.50
2 1.00 mgmLEEANA 9 AEEZA AL B29
Ho] J2E2A &3} H|Aste] Table 2] e}
Wit o2=E=ZA @A) Sle A F8%E 020

Table 2. Estrogenic activities of Pomegranate seed extracts determined by yeast estrogen receptor assay

Sample(mg/ml) Absorbance Sample(mg/ml) Absorbance

Vehicle 0.05610.002 17B-estradiol(E2) 10°M 0.601+0.020

PE-HW 0.01 0.055£0.001 acidified PE-HW 0.01 0.07810.005
0.05 0.055£0.001 0.05 0.059+0.002

0.10 0.05510.002 0.10 0.060+0.002

0.50 0.056+0.002 0.50 0.06610.002

1.00 0.055+0.002 1.00 0.05940.001

PE-ET50 0.01 0.05310.001  acidified PE-ETS0 0.01 0.058£0.002
0.05 0.055+0.001 0.05 0.058+0.001

0.10 0.05440.001 0.10 0.057+0.002

0.50 0.05810.001 0.50 0.05810.001

1.00 0.055%0.001 1.00 0.058+0.001

PE-ET80 0.01 0.055+0.001  acidified PE-ET80 0.01 0.059+0.002
0.05 0.056£0.001 0.05 0.05840.001

0.10 0.057£0.003 0.10 0.05910.002

0.50 0.055%0.001 0.50 0.05740.001

1.00 0.056+0.001 1.00 0.059£0.001

PE-ET95 0.01 0.056+0.001  acidified PE-ET95 0.01 0.057£0.001
' 0.05 0.05540.001 0.05 0.05610.002
0.10 0.055£0.002 0.10 0.057£0.001

0.50 0.059£0.002 0.50 0.056£0.002

1.00 0.057+0.002 1.00 0.056£0.001

PE-raw oil 0.01 0.056+0.003 PE-fine oil 0.01 0.05410.003
0.05 0.05440.003 0.05 0.055+0.003

0.10 0.055£0.003 0.10 0.054+0.005

0.50 0.05420.003 0.50 0.053£0.002

1.00 0.060+0.003 1.00 0.055%0.002
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UERfR] gro} o 2EZA &4
ojFA FAFH FEEY A
UER 7] 98M 4Ee] e w=7F Bes
SL AqEERA i}ﬁt}%ﬁo @%Qoﬁ JA &
7Fed ol tigk A7t ©

e GA = -.-,—/3’\]
Fol ks 7HQI AT D2 HEA oz}
FRA7IE AEFL YEANEEZNC] FH3M T
FE 100% zdﬁzﬂ%ow}l afEtaL gl e
22 e AE 100 g 735 pgo = AL 9)
t}. Moneam et al(1988)> HPLCE-AWHoZ 100g
9] MFAH FZE estrone 1.09 mg, coemestrol
0.036 mg°] AT Bt B Kim et al
(2002y= HFHol Fig. 30149} 7o) 17-a-estradiol,
estrone, estnol, B-sitosterol 59 HEJN2ERA B
o] TiEol gt BT Isafumi &
Jne2001)= d4a ZAAE HE Yo E AFsH
o] estrogen receptor binding(ER)e] sl 17p-
estradiol®} 73 ¥3ted MCF-7(human ER-positive
cell? F4L AFHAL G AAE FH AT
FAY S7H8 fFEetdvial Tk Choi et al.
(2002)2 o]} ZMF FEH F FHAFANA
2,3-di-MeO-estradiol®] 0.04 ppm, quercetin 9,75 ppm,
I8]3 17-B estradiol®] 0.15 ppmo] ZAEF ST
s Van-Elswijk et al(2004)> %5*] od
A7 5 58 =
2l *ﬁi‘r@}ﬂ @Z‘f‘“ﬁ(LC BCD-MS)2.2 | AE
ZAA4 EZEL #9st T on-line beta-estrogen

_,4
FU AT
(i
t
)
o
ﬁ
r_&ﬂ
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)
)

a) 18,

13,5665
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3,2330]
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Fig 3. Pattern of ellagic acid of pomegranate seed
determined by HPLC.
a) ellagic acid standard b) pomegranate seed

receptor (ER) 4o 2 XS AEsIY AFH
o)A luteolin, quercetin ¥ kaempferol®] MEOJAE
2AA EAE 3IsTh. 23y Choi et al.(2005)
2 HPLC ¥ GC-mass spectrometry®] 2|3t 4]59]
steroid hormones #4& AA|5}o] estrone, P-
estradiol 5¢ E&o] HEHA AUTIIT KIS}

o,

Daidzein 2 Genistein &z

Daidzein 3 genistein ¥F22-& HPLCE £4]
AN A3 daidzein 2 genistein®] RTE 7tzt
7428 E 103320100, AFEHe B E Jee
FE2E 2 999 Ao)AMe daidzein B genistein
o] RT FZof dX|she F3% peake HEHA &
At

Choi et al.(2002)2 o]gtit EXM 5 F2o 2 3

fAIFNA daidzein 23.72ppm, genistein 0.29ppmo]

B
o
AFH Ldde Loz FAFOA HEE
A = 89 peak’t AZEHOH, o|E9] TF
2 65.0%°10h. Y9 FAE-2 punicic acid® §F
2. oF 47%0]%12 1 linoleic acids 8.2%°)%JTh.
Melgarejo et al.(1995) L Takagi(1966)2 54|
7159 At 24& E4% Z3, conjugated
octadecatrienoic acidE H2] FH3INOH, ol &
punicic acid(99-cis, 11-trans, 13-cis)?] o] 65.3
%ol o|ETIA HIETE wEbA ARA 759
ujA] 2] Aprke Tieket AEEAS UEE linoleic
acid®] 7]31E% ol AZ ALEEHTE Conjugated
octadecatrienoic acide= FAFSHAE-& HEES gt
g, FeAsts 3 U9 a gt de AL
2 A Ao AR 71548 2AEH o]8E F
Ae Aoz ZlthErH(Longtin, 2003; Nugteren &
Christ, 1987; Suzuki et al., 2001).

o Oof

L e |
2 dyoxe RN B FEE, des F
2 ool 2ERAAY B4 @ S A
o skl ZARIATE AFH I FEEEPE-
HW), 50%M €& FZE(PE-ET50), 80%18He 3
ZE(PE-ET80), 95%clet& &5 (PE-ET95) ¥
d FEEE@Exaw oo FE24E&E 44 28.5%,

T

I:l

r;‘
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14.5%, 13.2%, 12.3% % 400/01‘%}. r3l zbzho
Ellagic acid V%2 HPLC® B8k Zx} PE-HW,
PE-ET50, PE-ET80 % PE—ET93«] Zellagic acid
e 27k 195.0, 486.0, 399.4 R 251.4 pg/gl
o, Azl F9 acidified PE-HW, acidified
PE-ET30, acidified PE-ET80 % acidified PE-ET93
9] & ellagic acid S zZhzb 5500, 1474.1,
1166.8 3 694.1 ng/ge) AT}, B-galactosidase 2%
o]] o] 8} oﬂ/\Eix-ﬂ/H §:]—/H‘_ FFEA 175_
estradiol(E2)=  10° MollA 5213 848 BRIV
MENY 7t FEHE 9 UM E 1.00 mg/mLol
ME 8A4E Holx gkolrt,
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