T ISSN( Prlnt): 1738-7248, ISSN(Online) : 2287-7428
o]

1 Korean J od Preserv

ﬂglf U}E Al =
I90(6} 784-790 % & d?:)
| http://dx.doi.org/10.11002/kjfp.2013.20.6.784

The Korean Society of Food Preservation

=HYLEUY

Quality characteristics and antioxidant effects of grape juice obtained

with different extraction methods

Mi-Hyang Kiml, Hyeon—]i Kwak1 Byung-Hyuk Yoo2 Duk-Jin Kima, Sun-Joo Youn's

' Aram Company Lid, Gyeongsan 712-831, Korea

Deparmmt of Food Science and Technology, Yeungnam University, Gyeongsan 705-717, Korea
*Deaprtment of Food Stience and Fngineering, Daegu University, Gyeongsan 712-714, Korea

e
==

Abstract

The quality characteristics of Campbell grape juice with different extraction processes (AE; autoclave extraction,
HWE: hot water extraction, and EE: enzyme extraction) were investigated. The juice yields of the AE, HWE,
and EE juices were 79.8% 82.3% and 92.6%, respectively. The titratable acidity and soluble solids of the EE
juice were significantly higher than those of the other extracts. There was no significant difference in the L* values
of the juices, but the a* and b* values of the EE juice were higher than those of the other extracts. The viscosity
of the HWE and EE juices was higher than that of the AE juice. The major free sugars in the grape juice were
identified as glucose and fructose, and the highest organic acid content was found in the EE juice. The total polyphenol
content of the EE juice was 55.7 mg% and was higher than those of the AE and HWE juices, which were 31.3
mg% and 39.5 mg%, respectively. Especially, the anthocyanin content of the EE juice was 22.1 mg%, which was
two to four times higher than those of the AE and HWE juices, which were 4.5 mg% and 10.5 mg%, respectively.
The EE juice showed the highest antioxidant effect, measured from the DPPH free radical scavenging activity and
reducing power. In conclusion, we suggest that the enzyme treatment in the grape extraction was more effective
than the autoclave and hot water methods.
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WE EI-200)3HA AIEE AHESIAT 84 ()
H] Zlu}ko] @ 7l (Vision Bio Cam, Seongnam, Korea)oll 4] v
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ol 100 mLE 3|74 HA=A(LVDV-E Viscometer, Brookfield
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columng AH8-3191.2.1 25 mM potassium phosphate S )5
Ao g2 ALE3le] 1 mLjmin®] £5 2 UV detectorE 210
nmo| A BEA3H Y, oju] EFEZ -2 tartaric acid, citric
acid, malic acid, oxalic acid(Sigma-Aldrich Co., St. Louis,
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Fig. 1. Yield of grape juice obtained from different extraction
processes.

D Abbreviation: AE; autoclave extraction, HWE; hot water extraction, EE; enzyme
extraction
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Table 1. The characteristics of grape juice obtained from different
extraction processes

Characteristics AE" HWE EE

pH 340005 3410,05" 3450,03"
(T%fa;asblt;;ﬂftzd g 0400 045008 059000

Soluble solids (*Brix) 42402 53102° 64203"
L 27.16£0.85" 28.6920.85" 26.54+0.53"

Color a 1834025 3.79+0.25" 52440.62'
b 3.16048 363048 5.09+0.57

Viscosity (cP) 252402° 319405 421402

) Abbreviation: AE; autoclave extraction, HWE; hot water extraction, EE; enzyme
extraction

"MeanSD

IWalues within different superscripts are signification for each groups at p<0.05 by
Duncan’s multiple range test

E2 Ao® A dem@30), 7= Rl wE AdEA0}
d skeko] zjo] AiKTable 3)9} F-#35HA] e Ao =g HQl
t}l. b*gkoll AoJA = EEZ} 5008 7MY =8 S Hlow
AES} HWEE 7}7} 3.167) 3.830.2 HWEZ} Tha =¢o L}
fro]Z <l Aol= gl Ao 2 YelTh 3)d8S o] &gt
HAE ZAd| M= EEZ} 421 cPE 7 E9431 HWESF AE7}
Z}7} 319 P9} 252 PE AR} 7FF e Ao 7 JeRdT)
el e nFEY FFs won 584 1T T

o] =& EEZ} 7P & A4S Bk
walg, R4 R AojdR &

F= o e e 7299 Fo9 R 7R
S A9 2 23 Table 29+ 234th 229 EAQ0 #
Fe ¥y Yoz o] 49 EE7} 60.7 mgh =
7V =31, HWEZ} 45.7 mg%, AE7} 342 mg% ] o2

vropgth 7o) A9 EEZ} 51.0 mg% & 71 E3%oH,
AE$} HWEE 4835 mg%} 50.18 mg% & 9% <] xjo]&=
A= Aoz Jehtor EERLE B kS HYT) ol
] 75‘—‘%t FE 2 oA T Aole Kol
2] = Ao & VRt Chang S3)% AT ZEFo)A
FEE %i« 13t ¥} B x| o] okt
Huslgon, & Wd 93 fulde gl o=
7189} 54 —Er floll oJgh o] Ay Fafe} FEAJoRd

e E -°4 el 5ol st Feld st kst
71 HH%OJ o2 Al

EEOH% tartaric acid, malic acid g=Fo] 71 =31 7]}
F714r 0.2 oxalic acid, fumaric acido] &3t 353}
Halof] g Apo]F Hol= A0 E Huska ). 5
WS gEig Y fURE FES S A% 2%

F7141] 75~80%7} malic acidZ $tFo] 7} Zomw,
tartaric acid”’} 15~25% 2 T2 02 £ s HYo

o, 1714t F3F EEZ} 93.44 mg%, AE7} 60.02 mg%,
HWE”} 5387 mg% = EE7} 7 =& g2 Ryt 77
b Z4Zyo] gl R)o) A= malic ac1d«] 4% EE7} 75.95
mg%= AE(48.35 mg%)2} HWE(50.18 mg%)XE.t} =11
tartaric acid®} oxalic acid= EE¢} HWES] $tefo] AEH T}
=gt} 2o 59 g8 EEV} 321%E 7HE =ko
HWE(1.61%)9} AE(1.25%) 5.t} 28] =2 kS Hole=
A0 2 Yehgth. A7 AxE82 ahA g oste
83 2 F den@l, €xy 4 st 84
Ao G7t Z7tEta HJ_(?)Z)@]'_TL 9t}

Table 2. Contents of free sugar, organic acid and dietary fiber
of grape juices obtained from different extraction processes

Contents AE" HWE EE
Glucose 342:011™  457:012° 6072025
Free sugar g cioce 290:025° 3204025  51.0:0.16"
(mg%) , , ,
Maltose 163£025"  170:025°  1.67:025°
Tartaric acid ~ 1049:025°  1342:025°  14.94:025"
Organic acid Malic aied  4835:025"  50.182025"  75.95:025'
(mg%)  Oxalic acid ~ 1.06£025"  202:025"  2.042025"
Fumaric acid ~ 0.12:0.25" 025:025" 051025

Dietary fiber (%) 125 161 321

D Abbreviation: AE; autoclave extraction, HWE; hot water extraction, EE; enzyme
?)extraction

“Mean*SD

Walues within different superscripts are signification for each groups at p<0.05
by Duncan’s multiple range test

O
M
o
g
i

QHEAlOH &
gelg wx 2zole] EoluE 9 oHEN]
W A 3= Table 30014 Vel let. Ayt
A F2ole gt TR Hlsd 40
+ proanthocyanidin, resveratrol 5-©] ¥
ol Sle Ao dHA UHG4). F= Wl e X%
FEA] EellEe] S BBV} 557 mghE 7P =,
AE®} HWE7} 31.3 mg%%} 39.5 mg% = F-214Ql Afol=
Ao EER T Tha: whe A0 7 Ut o]= #HlEA
E49 F20] 7igtely gl 93k A Hr= 84 73
o ¢Jate] §=o] olaix WEoz Actdh
Anthocyanin& SR 0] =0 YFOogA ZEo] A
& AR EAQ] Ak TA anthocyanidin ¥ EA] o]
o, ARSI AE PoBE TrHo] /14 wer] sy
& =™ aglycon?] anthocyanidin¥} T2 Ea|Et) L%
74 AEY F2 Bl 8% ARt He M4k EEE
A FLO wet @ex F¥ F5(Vids vinifera L)
malvidin-3-glucoside©| ™, 51| F5( Vitis labrusca} Vitis
rotundifolis)- cyanidine-3-glycoside 2} delphinidin-3-glucose
ol Ao Z WHdtal UTh35). Lee?} Park(36)<

0[”,.

0%

X
ok il
\; H~I rlo tlo o

[e]
o
o

o

l

frtl

fete) OS.%

WLwWE

I
E
rH

.

cyanidine-



788 FRAEATHE
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Table 3. Contents of total polyphenol, total flavonoid and
anthocyanine of grape juices obtained from different extraction
processes

(mg?%)
Contents AE" HWE EE
Total polyphenol ~ 31,3£0.01> 39.5:0.07° 55.740.65"
Anthocyanin 45+001 1054001 2214007

U Abbreviation: AE; autoclave extraction, HWE; hot water extraction, EE; enzyme
extraction

"Mean£SD

IWalues within different superscripts are signification for each groups at p<0.05 by
Duncan’s multiple range test

sharsbela
Table 4= 7} I5 FZ 99| DPPH o) AAGA I}
A8 431 il A48 AT doltt. A
Z*«l DPPH 47 848 #d9] 53 AzFA ol ue}

2ol & HolmW &&= AL, MF 53 3 g7 &A
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T8 271 FA 3R DPPH &7 E/d0] Hthal 313
o FE S 2% £ FZ599 DPPH o &7
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Table. 4. Antioxidant activity of grape juices obtained from
different extraction processes

Activity AE" HWE EE

DPPH radical
scavenging activity (%)

38.7310.034™Y  5028+0.034°  85.85:0.03"

Reducing power 06710013  078:0010°  1.01+0.034°

) Abbreviation: AE; autoclave extraction, HWE; hot water extraction, EE; enzyme
extraction

“MeantSD

IWalues within different superscripts are signification for each groups at p<0.05 by
Duncan’s multiple range test
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