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Abstract

The antioxidative activities of two varieties of egg plant (Chunyang No 2: Dangaji, Jinju Janggaji: Janggaji) extracts were
investigated. The total polyphenol contents of Dangaji peel hot water extract and the Janggaji flesh and fruit hot water
extracts were higher than those of the other samples. However, the DPPH radica scavenging activities(electron donating
activity) of Dangaji flesh-ethanol, peel-cold water, and fruit- ethanol extracts, as well as the Janggaji peel cold water
extract, were higher than those of the other samples. Furthermore, the in vitro inhibitory effects of the Dangaji peel cold
water and hot water extracts on rat hepatic xanthine oxidase were highest among the samples, and were exhibited in a
dose dependant manners. Although there were marked changes in the xanthine oxidase Km vaues for xanthine as a
substrate, the Vmax value changes by the addition of the Dangaji water extracts were minor compared with the control.
This result suggests that Dangaji water extracts may regulate the activity of xanthine oxidase-via the inhibition of binding
afinity between the enzyme and substrate. The present study provides experimental evidence that constituents of egg plant
extracts may ameliorate reactive oxygen species(ROS)-induced oxidative stress via hepatic hepatic xanthine oxidase activity,
but further studies to identify the active antioxidants and compounds and inhibitors of xanthine oxidase are required.
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Fg. 1. Preparation procedures of eggplant extracts.
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Table 1. Moisture content and composition of eggplants
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Table 2. Total phenol contents of eggplants

Cultivar Parts Composition(%) Moisture(%6)
Flesh 78.00 94.78+0.24"
Dangaji
Ped 21.01 94.16+0.55
Fesh 79.36 92.84+0.25
Janggaji
20.64 91.37+1.16

Cultivar Parts Solvents Totd polyphenol(mg%o)
Cold water 157.88+7.77"
Flesh  Hot water 152.56+4.57°
70% Ethanol 153.47+1.47°
Cold water 137.21+1.64°
Dangaji  Ped Hot water 276.59+9.13°
70% Ethanol 149.37+8.11°
Cold water 152.12+2.64°
Fruit Hot water 177.24+0.85°
70% Ethanol 151.22+2.30°
Cold water 145.57+7.07°
Flesh  Hot water 184.33+3.99°
70% Ethanol 140.55+4.92°
Cold water 153.3245.77°
Janggaji  Ped Hot water 143.90+1.90°
70% Ethanol 162.75+2.54°
Cold water 147.16+1.09°
Fruit Hot water 175.98+1.47°
70% Ethanol 124.49+2.84°

Y Values are mean+SD of triplicate determinations.

Y Values are meantSD of tri plicate determinations. Different super-
script letters within a same column are significantly different at
p<0.05.
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Fig. 2. Reducing power of different concentration of eggplant extracts.

Vaues are mean of triplicate determinations.
Abbreviation : D; Dangaji extracts, J, Janggaji extracts
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Table 3. Electron donating ability of eggplant extracts

Electron donating

Cultivar Parts Solvents

ability(%/mg)
Cold water 1.52+0.03"

Flesh Hot water 9.34+0,51°

70% Ethanol 59.15+0.92°

Cold water 55.28+5.69"

Dangagi Peel Hot water 18.84+0.61°
70% Ethanol 36.35+1.62°

Cold water 12.34+0.25°

Fruit Hot water 10.76:0.22°

70% Ethanol 54.15+1.05°

Cold water 12.83+0.53"

Flesh Hot water 8.84+0.54%

70% Ethanol 3.11+0.50°

Cold water 66.36+1.57°

Janggaji Peel Hot water 2054+1.71°
70% Ethanol 17.13+1.19°

Cold water 24.25+057

Fruit Hot water 10.61+0.18

70% Ethanol 5.53+0.27°

Y values are meant-SE of triplicate determinations. Different super-
script letters within a same column are significantly different at
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Fg. 3. Effects of eggplant extracty50 ¢ g/mL) on the acti-
vity of partia purified rat hepaic cytosolic xanthine oxidase
in vitro.
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Fig. 4. Effects of Dangaji extracts(cold, hot water extract)
on the activity of partiad purified rat hepatic cytosolic xan-
thine oxidase in vitro.

== Control
------ Dangaji (peel cold water ext)
=== Dangaji (peel hot water ext)

a
@
T

a
=S

1/¥ (nmole/mg protein/min)
-
=

1/Xanthine (mM)

Fig. 5. Double reciprocd plot of xanthine oxidase for xan-
thine in vitro. Continuous ling; Control, bold dotted line Danga-
ji ped cold water extract (50 pg/mL), light dotted line; Danga-
ji ped hot water extract (50 pg/mL).

2 Agosn IAREH FUA L P 57} 2L 4
Z e il @ 7Y N5Ee 3PS 5 9L
Aoz Az,
oo gyl #=
Segell F2 AEHD b /K 2EHEY 25
7R, AFA7A: A7) B9 Garehse v,
F¥ Pge $AR AR nt ¥A Uehtor, B

g Fa8el

:
F Eelds 9 WA 48 95 FEEIA M 29
52 95 FERY £ 95 F3E

sokAlo} S @i

Nl

)
23 7R 4 ZEWYZAS, E)0l 23t A3
33 7+ 27 X092 Vmax vaueE th= Km vaueZ
ZF7M 7= Ae R Hol a4st 71A7e] 3o
[z AZE A7 o] A Aol Fde
3 B ul, J=o Aole oy 7K I F&
F Zvs %, isls 4 EDA To=E IRIE
= AFA] ksl G4t olygk ROS AAAl E49]
AZF2 X0 S JAATI= Aol v dhrEo] 3
= Ao E AZEY. 4, 7R ikl gde E5E g
B o2 =5 8y SR/ 5 Wi ue} st
Zpol7t o= AS & 71 AT wEkA B Ao A=
7HA19] thefst &8 S 3 V&R AF5RE o] 88 4= 9l

XE.]‘

o

e
mE Yo%
4 2 ot ok rfo

ioﬁrﬁkrﬂ:>

N

>0

1

O

2 3

Blankemeyer JT, Mcwilliams ML, Rayburn JR, Weissenbrg
M, Friedman M (1998) Developmentd toxicology of sola-
margine and solasonine glycoalkaoids in frog embryos.
Food Cheml Toxicol 36: 383-389.

Blois MS (1958) Antioxidant determinations by the use of sta-
ble free radical. Nature 26: 1199-1200.

Butler R, Morris AD, Belch JJF, Hill A, Struthers AD (2000)
Allopurinol normalizes endothelid dysfunction in type 2 dia-
betics with mild hypertension. Hypertension 35: 746-751.

Choi JG, Hur M, Cho HW, Park JC (2007) Phenolic com-
pounds from Capsiccum annuum leaves showing radical
scavenging effect. Korean J Pharmacogn 38: 258-262.

Dewanto V, Xianzhang W, Liu RH (2002) Processed sweet
corn has higher anti oxidant activity. J Agric Food Chem
50: 4959-4964.

Hirata Y, Taguchi T, Nakao M, Yamada T, Hirose R, Suita S
(1996) The relationship between the adenine nuclectide
metabolism and the conversion of the xanthine oxidase en-
zyme system in ischemiareperfusion of the ra smdl intes-
tine. J Pediatr Surg 31: 1199-1204.

Ichiyanagi T, Hatano Y, Matsugo S, Konishi T (2004) Kinetic
comparison of anthocyanin reacitivity towards AAPH ra



19(2): 195~201 (2009)

dical, hydrogen peroxide and t-buthylhydroperoxide using
capillary zone eectrophoresis. Chem Pharm Bull 52: 434-
438.

Jung SJ, Lee JH, Seong NS, Lee SE, Baek NI (2004) Scree-
ning for antioxidant activity of medicinal plant extracts. J
Kor Soc Appl Biol chem 47: 135-140.

Kaneyuki T, Noda Y, Traber MG, Mori A, Packer L (1999)
Superoxide anion and hydroxyl radical scavenging acti-
vities of vegetable extracts measured using electron spin
resonance. Biochem Mole Biol Interna 47: 979-989.

Kuo KW, Hsu SH, Li YP, Lin WL, Liu LF, Chang LC, Lin
CC, Chun N, Sheu HM (2000) Anticancer activity evalua-
tion of the solanum glycod kaoid solamargine. Biochem
Pharmacol 60: 1865-1873.

McCord JM (1985) Oxygen-derived free radicas in posti-
schemic injury. N Engl J Med 312: 159-163.

Naomi TG, Shapiro B, Shshana G, Ida R, Falik E (1993) Pos-
tharvest treatments to control eggplant deterionation during
storage. J Horticul Sci 68: 689-693.

Nederhoff EM (1992) Effects of greenhouse grown eggplant
(Solarum melongena L.) |. Leaf conductance. J Horticul
i 67: 795-803.

Noda Y, Kaneyuki T, Igarashi K, Mori A, Packer L (2000)
Antioxidant activity of nasunin, an anthocyanin in eggplant
peels. Toxicology 148: 119-123.

Ohgaki H, Takayama S, Sugimura T (1991) Carcinogenicities
of hetero cyclic amines in cooked food. Mutation Res 259:
399-410.

Park ML, Nobuyuki Kozukue, Han JS, Choi SK, Byun Gl,
Suh BS, Choi SH (2006) The changes on ascorbic acid
and glycoakaloid contents of eggplant by parts and
cooking methods. Korean J Culi Res 12: 247-258.

Pary J, Su L, Moore J, Chen Z, Luther M, Rao JN, Wang JY,
Yu LL (2006) Chemica compositions, antioxidant capacities,
and antiproliferative activities of selected fruit seed flours.
J Agric Food Chem 54: 3773 -3778.

Pitt RM, Mckelvey G, Saenger FS, Shah AK, Jones HP, Man-
ci EA, Powel RW (1991) A tungstaten-supplemented diet
delivered by transplacental and breast-feeding routes lowers
intestinal xanthine oxidase activity and affords cytoprotec-
tion in ischemiareperfusion injury to the small intestine. J
Pediatr Surg 26: 930-935.

Rahman MM, Ichiyanagi T, Komiyama T, Hatano Y, Konishi

HAe] FE, A FEEe Pt A 201

T (2006) Superoxide radical and peroxynitrite-scavenging
activity of anthocyanins. structure-activity relationship and
their synergism. Free Radic Res 40: 993-1002.

Rowe PB, Wyngaarden JB (1966) The mechanism of dietary
aterations in rat hepatic xanthine oxidase levels. J Biol
Chem 241: 5571-5576.

Saeedeh AD, Asna U (2007) Antioxidant properties of various
solvent extracts of mulberry (Morus indica L.) leaves.
Food Chem 102: 1233-1240.

Samaru Y (1998) Anticarcinogenic effects of green or yellow
vegetable. Japan Food <ci 3: 76-81.

Schroder K, Vecchione C, Jung O, Schreiber JG, Shiri-Sver-
diov R, van Gorp PJ, Busse R, Brandes RP (2006) Xan-
thine oxidase inhibitor tungsten prevents the development
of atherosclerosis in ApoE knockout mice fed a western-
type diet. Free Radical Biol Med 41: 1353-1360.

Shinihara K (1992) Mechanism of cancer prevention of vege-
tables. Noukyuen 67: 210-216.

Stripe F, Della Corte E (1969) The regulation of rat liver
xanthine oxidase. J Biol Chem 244: 3855-3861.

Stull LB, Leppo MK, Szweda L, Gao WD, Marban E (2004)
Chronic treatment with allopurinol boosts survival and car-
diac contractility in murine postischemic cardiomyopathy.
Cir Res 95: 1005-1011.

Suzuki H, DeLano FA, Parks DA, Jamshidi N, Granger DN,
Ishii H, Suematsu M, Zweifach BW, Schmid-Schonbein
GW (1998) Xanthine oxidase activity associated with arte-
riadl blood pressure in spontaneously hypertensive rats.
Proc Natl Acad Sci USA 95: 4754-4759.

Vinson JA, Hao Y, Su X, Zubik L (1998) Phenal antioxidant
quantity and quality in foods. vegetables. J Agric Food
Chem 46: 3630-3634.

Wang SY, Jiao H (2000) Scavenging capacity of berry crops
on superoxide radicals, hydrogen peroxide, hydroxyl radi-
cds, and snglet oxygen. J Agric Food Chem 48: 5677-5684.

Yoo TJ (1976) Food Carter. Baekmyungsa, Seoul, p124-126.

Yook CS (1990) Coloured medicina plants of Korea. Acade-
mic Books, Seoul, p 490.

Yoshikawa K, Inagaki K, Terashita T, Shishyama J, Kuo S,
Shankel DM (1996) Antimutagenic activity of extracts from
Japanese eggplant. Mutati on Res 371: 65-71.

(2008 129 29Y F 4, 20094 4¢ 10 A=)



