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This study was carried out to examine the changes of the quality feature and antioxidant activity of grape
by-products. This experiment was to arrange the basic data for developing a functional material using grape
by-products which were useless resources. Hot-air and freeze drying were followed by the gamma irradiation
of 1~20 kGy. Hunter's color value, in case of hot-air drying, showed the highest L and a value in the 3 kGy,
and it decreased according to the increase of the exposure dose. In the case of freeze drying it showed the
highest L and b value at the highest exposure, 20 kGy. It was considered that the breakdown of the pigment
through high temperature processing was launched and the influence according to the gamma irradiation was
not shown. The gamma irradiation of 3 kGy appeared to have a good influence on the color of the grape by-prod-
ucts which went through hot-air drying. The contents of the total phenolic compounds, in case of hot—air drying,
showed the highest total polyphenol contents in the 3 kGy irradiation and it decreased according to the increase
of the exposure dose; in contrast, the higher phenolic contents showed in the irradiated group than in the control.
In case of freeze drying, the highest phenolic contents appeared in the control but 3 kGy showed the highest
one in the irradiated group. Results of radical scavenging activity using DPPH and ABTS indicated that 3 kGy
showed the highest radical scavenging activity in hot-air and freeze drying. Therefore, it was found that gamma
irradiation of 3 kGy could improve the color and antioxidant activity of grape by-products, but an antioxidant
activity of grape by-product due to the gamma irradiation was a little affected in the aspects of by-product

utilization.

Key words: grape by-products, gamma irradiation, antioxidative activities

ME

S5 ZNIE-E(Rhamnales) EX3Vitaceae)ol &
PEARFE, IEFo = 1145 700 F0] Jow F
Aol A A3 dREE 2 A W7}A]
Byxgth X5 AAHSE FHLASA Au=E o
o AFEFe] oF 30%E AAsa, Ut A
AT =9 TxrE AEH(1-3). R 7HE 38 T EE
oF 3%, X= = ¢F 15% A=7} H7|E

< A7 HAH R o7
, EVtE H7E, 223 F7E,

*Corresponding author. E-mail: sunae913@youngdong.ac.kr
Phone: 82-43-740-1422, Fax: 82-43-740-1089

I8 P, A% BE R AGES 47189 HusE I
A7} ol ARHAHA), EEA B 7o} 2e 37)

NM= u§- E& 2o} STH5). X9 4t
HATZE IEX FE2EY B E9 tyro-
T FO|7IAE o] &3 YT ESS



o AES A% F 9% 8 B5H FA) A3t glol 34
4 By PAES gl 21 BEA wes U4
A QxR AAHCR 7 Aol Z7ksha ATHTR). E,
b 2SS AREH0] A8 93 4F A FA
2 FAFUA g 744 FHA A3 nnE w9,
HEEg L 7154 A ol §Mvt BojEn e

o 2T AF 2kF 9] o] Hopo ga9pxoz 83

K olo
4t oo
ol
o
A
2%
ot
>
N
g
>
4
&
N
R
=
%2,

)
o
X
S
ox &
flo o
Ho 4T

= 3 Foll A510-14).

% of
4 o%
nsd g
"; N
i)
S
ﬁiﬁ O [
. b
Sryg
s SN
bl Fﬂ H e
oo b1 P
1 N
ol " o4
¢ = o
;{> e e
o
tlo
2]
op
o,
N

)
ot
>,
o
o
o,
o
22
2=
i
ey
s
_O‘L
patA
o

ot rlg A
= o HU
i)
o
>,
oo
i
K
k1
N
of{
$
r>~
il
flo
S
3

tlo L

Mo o2
z
>

2, o
N
=2
>
o
=
bl
k

>,
N
N
i
u o oM
=3
S
i1t
o
o
>
>
oo
o
e
v

>
il
i
F
ya
oy
[}
=

kU
o rr

14
tlo
0
2
O
2
X
S
%
>
)
ol e
ofd
)

4 mesh(710 pm)e] A& FH3 RS -70°Coll
te A3 RS ek AL (F)2 AT o}
A9l 878,000 Ci, Co60 Zrhd ZAFAIA(IR-149 gamma
irradiator, MDS Nordion, Ottawa, Canada)2 ©]-&3}o] A
2ol A AIZFG 1, 3,5, 10, 20 kGy9] F FFAFE d==
AL, A FEe] F2le Dosimeter(PMMA dosimeter,
Harwell Dosimeter Ltd., Didcot, England)Z A}&3loH,
A 2ate 02 kGyRth Ax2A & vpd ZAL
Al &= methanolS 108] F=2 3 7ste] 2417
ot F wlsdE ¥ st AP ARSI

oA o
)
N
ME
o
N
o
=
[0¢]
S
()
=
T
o
(@]
[oN
3,
P
D
w"ﬂ
wm
@
@]
£
=
@]
=
a@
S
3
>

Y'Y
ol ol
o
o

gl

Nl
M{N' —Ii —D'
SN
g o

>
=

iy
0

1
o
il

AZAN 7 v ZARe} Bl ZAN O] A%
171 918l petri dish(50 X 12 mm)el] BoF A
ND-300A, Nippon Denshoku, Tokyo, Japan)Z A &
(L, lightness), &M % (a, redness), 2= (b, yel-
S)E o2l W W& SAsto] P ks A o
Lgke] 97.13, agko] -0.22, bke] 0.47°] itk

g o & &
AU
2 x = v [

H I

o2,

[0

£
=5
AN
1=
e
rlo

ofr

2t 24
€]

2 Folin-Ciocalteu’s2] ®WH(15)

ofe O

Zo(ul= sfel=
3z
=

Iols BT ¥

o

FRAB A3 WS ¥ sty 1827

o] et AR FEE 4 AE€ 50 mg/mLY FEE
343 & o] AI8E 0.1 mL 3t FF<F 84 mL9} 50%
Folin-Ciocalteu’s A12F(2 N) 05 mLS #H7lstal 20%

NaCOs 1 mLE 78t 1A17F W] & 725 nmoll A S3 =&
ZAsgth EFZAL gallic acidE o] &3 & AH2 )

A3 As F % EFlE FAS P

DPPH radical 2715 £4

Fbsl 842 Bloise] W 16)o] #3 DPPH 2t &
T SAANHE o3tttk 58 4 AlE= 50 mg/mL
ol =2 3143 & AlF 0.1 mLol 60 uM DPPH £ 39
mLZ 7}3 F vortex mixer2 10%37F A& 2204
0% 7F WX 3 3 spectrophotometer(UV-1800 spectro-
photometer, SHIMADZU, Kyoto, Japan)Z 517 nm®l A
FEE A3 g 22 Axk e o5 YEeEl AT

f

o N

W

ol

Electron Donating Activity (%>:(1—%)><100

A: absorbance of sample

B: absorbance of blank

8982 Oyaizue] AN wet A3 =54
7+ AEE 1, 2, 3, 4, 5 mg/mLE 77} AZ & AF 1
mLell 200 mM sodium phosphate buffer(pH 6.6) 0.25 mL <2}
1% potassium ferricyanide 0.25 mLE ¥ o] 50°Coll A 20&

F8-A171 3 10% trichloroacetic acidZ 0.25 mL #H7}3}
HEAIA 3000 rpmellA] 583 A& 9T 1 o
FZ=d 05 mLF Z=/F5 05 mL, 0.1% ferric chloride 0.1

mLE £ F 700 nmelM FRE=E SHsA

ABTS EiC|ZE 0|83t & gitstad 53

ABTS radical &2 A &4 L Pellegrini $(18)%] Wyo g
=4 3tAth 7 mM ABTS diammonium salt =8 5 mL
(A9941, Sigma, St. Louis, MO, USA)¥} 140 mM potassium
persulfate 88 pLE 15417F ¢4l Wx)&ted ABTS - stock
HE THE ¥ EtOHZ 343ttt 25 ABTS - &4 ¢]
TEE F3E7F 734 nmellA 070002 A=7) H=8 273
39tk Methanolo]l 5 mg/mLE 33 A8 50 uL<}
ABTS 1 mLE &3 3% ¥ 734 nmolA §3 =8 543}
At

A
Radical scavenging activity (%):<17?> % 100

A absorbance of sample
B: absorbance of control

SAAz
A¥ Axe SPSS 17.0(Statistical Package for Social
Sciences, SPSS Inc., Chicago, IL., USA) softwareZ ©]-&3}

of BAHEAS HASEOH, f904 Fol} A FEo



VS

1828 AL - {74

47

o

. HE

1 O

SRR

Table 1. Hunter’'s color value of grape by-products according to drying method and gamma irradiation

Sample Irradiation dose (kGy) L (Lightness) a (redness) b (yellowness)
0 24.95+0.06"% 8.98+0.03" 7.29+0.02"
1 24.65+0.06° 8.67+0.05 6.64+0.05
Hot-air drying 3 26.5410.06: 9.56+0.06 7.29+0.05"
5 25.05+0.04 8.72+0.06° 7.35+0.02°
10 24.87+0.04 8.60+0.10 7.234+0.03°
20 24.11+0.04 8.30+0.04° 6.62£0.02
0 30.35+0.07° 13.78+0.08" 352+0.02°
1 29.69+0.03" 14.10+0.03° 2.55+0.03"
Freeze drying 3 29.92i0.o7z 14.03io.o4z 2.64i0.04z
5 30.14+0.03 13.70+0.11 3.18+0.06
10 30.77+0.05" 13.54+0.05° 3.80+0.03"
20 31.36+0.04% 13.76£0.07° 3.88+0.03"

UMean=+SD.

Values with different superscripts in a column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 2. Total phenolic contents of MeOH extracts from
grape by-products according to drying method and gamma
irradiation

Irradiation dose Hot-air drying Freeze drying

(kGy) (ppm) (ppm)
0 630.21+8.51"°% 900.63+11.92°
1 615.63+2.17¢ 811.88+9.44°
3 700.21 £5.20° 864.38+15.16"
5 670.63+17.50° 798.96 = 2.60%
10 646.88+10.83° 790.63 + 8.66°
20 638.54+11.34° 808.54+1.91°
UMean+SD.

?Values with different superscripts in a column are signifi-
cantly different at p<0.05 by Duncan’s multiple range test.
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Table 3. DPPH radical scavenging activity of MeOH extracts
from grape by-products according to drying method and
gamma irradiation

Irradiation dose Hot-air drying Freeze drying

kGy) (%) (%)
0 84.98+0.14" 88.86+0.14"
1 84.26+1.33™ 89.58+0.37"
3 86.99+0.24 80.90+0.24°
5 84.98+0.37" 88.38+0.14"
10 83.29+0.50° 88.14+0.37
20 84.01+0.97™ 87.74+0.48"
UMean+SD.

Values with different superscripts in a column are signifi-
cantly different at p<0.05 by Duncan’s multiple range test.
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Table 4. ABTS radical scavenging activity of MeOH extracts
from grape by-products according to drying method and
gamma irradiation

Irradiation ABTS radical scavenging activity (%)
dose (kKGy) Hot-air drying Freeze drying
0 80.15+1.94"% 98.66+0.28"
1 80.50+0.78° 98.89+0.10
3 88.18+0.92° 98.83+0.37°
5 85.33+1.38" 97.26+1.74"
10 81.73+1.70° 96.79+0.75"
20 77.71+£1.48" 87.74+1.36"
UMean =+ SD.

YValues with different superscripts in a column are signifi—
cantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 1. Reducing power of MeOH extracts from grape by-
products according to drying method and gamma irradiation.
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