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Abstract

Low alcohol (6%) wines were manufactured using Campbell Early. To develop the sterilization process of low alcohol wines,
red wines were heat sterilized, and rose wines were nonthermal sterilized by concentration using potassium metasulfite and potassium
sorbate. Samples were stored at 25C and quality characteristics were investigated by period. Results of this study revealed the pH
of the samples after sterilization ranged from 3.15 to 3.19, and the total acidity of wines ranged from 0.011 to 0.024%. The free
SO, contents of wines ranged from 13.00 to 29.678 mg/L, and the total SO, contents of wines ranged from 47.50 to 121.00 mg/L.
L (lightness) of wines decreased whereas a (redness) and b(yellowness) increased. The hue value of wines ranged from 0.52 to 1.03,
and decreased significantly(not including rose sweet wines). The color intensity of red and rose dry wines after sterilization increased,
whereas red and rose sweet wines decreased. The DPPH radical scavenging activity of red wines and rose wines ranged between
75.50 to 89.23%, and 36.60 to 56.54%, respectively. The total polyphenol contents were 57.51~182.63 mg%. Results of this study
provide scientific information to establish the sterilization process of low alcohol wines.

Key words: low wine, heat sterilization, non-thermal sterilization, red wine, rose wine
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Table 1. pH, total acidity, volatile acidity, viable yeast cells of low alcohol wine after sterilization
. Red wine (70°C, 20 min) Rose wine (nonthermal sterilization)
Samples Period 5 Sweet
(weeks) Dry Sweet Dry” e =
0 (Control) 3.17+0.01°9? 2.68+0.05° 3.130.01° 2.82+0.04° 2.82:+0.04°
pH 4 3.2240.01° 3.2240.01° 3.17+0.00° 3.18+0.00° 3.20+0.01°
8 3.17+0.01° 3.18+0.00° 3.15+0.01° 3.17+0.01° 3.19+0.00°
0 (Control) 0.61+0.04° 0.55+0.01° 0.61+0.03° 0.630.08° 0.630.08"
Total (;Cidity 4 0.59+0.02° 0.60+0.04° 0.540.01° 0.540.01° 0.54+0.01°
o 8 0.58+0.02° 0.59+0.01° 0.56+0.01% 0.54+0.02° 0.55+0.01°
o 0 (Control) 0.02120.000" 0.020-0.000°" 0.0260.000° 0.024+0.000° 0.024+0.000°
VOlanzf@a cidity 4 0.01520.000° 0.0130.001° 0.026:£0.000° 0.025:0,000° 0.026+0.001°
8 0.011£0.000° 0.012+0.000° 0.02120.000° 0.024+0.001° 0.023+0.001°
Vigh! el 0 (Control)
1able yeast cells
(log gFU/mL) : ND®

D All values are meantS.D. of triple determinations.

? Different letters in the same items indicate a significant difference (p<0.05).

3 Only treated with 100 ppm potassium metabisulfite.

9 A: Treated with 100 ppm potassium metabisulfite and 100 ppm potassium sorbate.
% B: Treated with 100 ppm potassium metabisulfite and 200 ppm potassium sorbate.

9 ND: not detected.
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Table 2. Soluble solid, alcohol, free SO,, total SO, of low alcohol wine after sterilization

Red wine (70°C, 20 min)

Rose wine (Nonthermal sterilization)

Samples Period Sweet
(weeks) Dry Sweet Dry” I 5

0 (Control) 4.00+0.00*Y? 7.87+0.06" 3.90:£0.00° 7.90+0.00° 7.90+0.00°
Soluble solid 2 . . . .
Brix) 4 3.9340.06 8.1020.00 4.10£0.10 8.00£0.10 8.00£0.00
8 3.9340.06° 7.80+0.00° 4.000.00% 7.90+0.00° 7.90+0.10°
0 (Control) 6.36+0.02° 6.21+0.05 6.53+0.06" 6.50+0.04" 6.50+0.04°
Alcohol (%) 4 6.4240.00° 6.26+0.01° 6.7120.02° 6.58+0.02° 6.49+0.01°
8 6.46+0.01° 6.30+0.02" 6.62+0.04™ 6.41£0.07° 6.38+0.05°
0 (Control) 34.00£1.00° 33.00:£0.00° 36.67+0.58° 35.00:£0.00° 35.000.00°
Fzrej g/SLC))Z 4 22.000.00° 21.000.00° 41.67+0.58" 38.33+0.58" 37.00+0.00°
8 13.00:£0.00° 13.67+0.58° 28.00+0.00° 29.67+0.58° 26.67+0.58°
0 (Control) 99.00+0.00° 100.50+0.71° 129.50+0.71° 127.00+0.00° 127.00+0.00°
T(()rtl/i?z 4 74.000.00° 72.00+0.00° 148.50:£0.71° 143.00+4.24° 145.50+0.71°
8 48.50+0.71° 47.50+0.71° 112.00+1.41° 121.00+1.41° 112.00:£0.00°

D All values are meantS.D. of triple determinations.

? Different letters in the same items indicate a significant difference (p<0.05).

3 Only treated with 100 ppm potassium metabisulfite.

9 A: Treated with 100 ppm potassium metabisulfite and 100 ppm potassium sorbate.
% B: Treated with 100 ppm potassium metabisulfite and 200 ppm potassium sorbate.
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Table 3. Color of low alcohol

AlslE - el

o

g

wine after sterilization

W
™
o,
e}
1z
©
ol

Ho
[

%
i

_ Red wine (70°C, 20 min) Rose wine (Nonthermal sterilization)
Samples P erl(lzl 3 Sweet
(weeks) Dry Sweet Dry AP 5
0 (Control) 73.58+0.00° 75.70£0.01° 93.70:£0.02° 93.30:£0.01°
L

(Lightness) 4 56.62+0.01° 56.93+0.01° 91.88+0.01° 91.44+0.01° 91.61+0.01°
8 51.09:0.02° 51.90:£0.02° 86.74+0.00° 88.51+0.00° 87.56+0.00°

0 (Control) 35.80:£0.02° 34.13£0.02° 5.89+0.03° 6.83+0.02°
(Re diess) 4 61.45+0.15° 61.23+0.01° 8.1240.02° 8.85+0.02° 8.71+0.01°
8 65.04+0.02° 64.930.02° 17.65+0.01° 14.41+0.01° 16.17+0.01°

0 (Control) 5.1140.02° 9.3240.01° 9.75+0.01° 10.04+0.01°
(Yellot\’mess) 4 15.30+0.00° 15.13+0.01° 12.3440.00° 12.28+0.01° 12.20+0.01°
8 25.1140.01° 22.884+0.01° 13.72+0.00° 13.13+0.00° 13.14+0.00°

0 (Control) 0.84+0.00° 0.96+0.04° 1.410.02° 0.86+0.01°

H

Valtzs 4 0.58+0.01° 0.56+0.01° 1.18+0.06° 1.17+0.02° 1.13+0.02°
8 0.52+0.00° 0.5240.00° 1.03+0.02° 1.10+0.03° 1.04+0.01°

0 (Control) 1.1140.01° 10.02+0.46° 0.37+0.00° 1.15+0.01°
Color intentity 4 2.25+0.03° 2.19+0.03° 0.57+0.02° 0.52+0.01¢ 0.440.00°
8 2.4440.01° 2.05+0.02° 0.73+0.01° 0.60+0.01° 0.62+0.00°

1) All values are meantS.D. of triple determinations.
2) Different letters in the same items indicate a significant difference (p<0.05).
3) Only treated with 100 ppm potassium metabisulfite
4) A: treated with 100 ppm potassium metabisulfite and 100 ppm potassium sorbate.
5) B: treated with 100 ppm potassium metabisulfite and 200 ppm potassium sorbate.
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color intensity 4 23}, = W A =2to] Q1L A4t
T 371t oy FE 3 B4 AQE oI A ¥ Ta
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2 A 237 FAT] B2 A2 E YERET ol AR
QRIo] W2 AFE TR QIS YR HE o] the] A
&0l A5 Ao E JZH

4. DPPH EXIE0S

o}e19] DPPH AA}Z0}5- DPPH 2]z E-5-0] KA
o] el W H4atstA| < 7(]’—9-01] Asto] A B AXE wF
Sozx st P o SFER M3t o] iy LA
do LMo Wl AL a7 243t Aoz Als}

< 91919 DPPH AAZ o5& 43 Zi}+= Fig. 19] YEt
Witk FE el B9 At & Faske Aol UEH=
o] Eeto] 21| At A 78.88%0] A 853} 77.00%= ¥
3} Qlglom, AQIE ololo Akt A 78.43%0]|A] 89.23%E
tato] eRlit= W2 F7Fshiet. HI7bE At A gk A
AF-Z 19| DPPH 250159 £4] A3}, Hel5olgA
ZE 100 ppm 502 A3t 24 =ato] 9l R
(55.39%)t8] 43ol= 38.93%E FAASIPTE 8FA o=
45.69%% THA| F71olleh 24 AQE oRRle 22 A
UetYo] 4F2to] 37.05, 36.60%% 7 ko, 46.62,
46.45%=2 THA| Z715}99th. Park —(2018)4 Ao =
Z4F Al 2A4) 24919] DPPH AAFZE 52 73.75-90.41%9]
ow E AFAT A= ol H|s} B2 $AE UEth

5 =2
oFolo] Alshs g1y Bo] WA ALShE Y] Abaol vt
S3H= AR FIAE Beus B0l gx A WrlEe
=]

ofgato] 7V & Hhg Sl Bolm, Al 4-§A7} o]
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Fig. 1. DPPH radical scavenging activity of low alcohol wine. (A) red dry wine for 8 weeks after heat steriliaztion. (B)

red sweet wine for 8 weeks after heat sterilization. (C) rose dry wine for 8 weeks after treated with 100 ppm potassium

metabisulfite. (D) rose sweet wine for 8 weeks after treated with 100 ppm potassium metabisulfite and 100 ppm potassium

sorbate. (E) rose sweet wine for 8 weeks after treated with 100 ppm potassium metabisulfite and 200 ppm potassium sorbate.

2}Q19] AkS}E ®HA|3HH(Chang 5 2008). ESL, Lee & Kim
(2006)2] AA-toll WEH FE2YHERF Tt 2HEE UE
W+ Hue gho] 29 AABAE Uetdo] &= T
o] =245 W2 Hue #t= YEIHH L 51910, o= &
gz Tgo] F2 eRIoA &4 F At Hol M= o]
AREE =7 Yehgthal Baskelnh gebs EdHs &
ol whet 24lo] Akt tigt A/do] 2 Hrt. 71E ¢
H|7HE Aot A8 ALTE 919 F EEuE TFE 24
st A3H= Fig 29 2ot 7FE Aot HE Eefo] 91 Al
A 14842 mg%o| A 113.76 mg%® AT wd, 71
At AEgE JE AQE Q12 At 97.40 mg%ol Al
182.63 mg%= At F 7]7to] Aago] wet 7ottt H]
7td At A 24| 912 At 3 4o AT
85 o= At A 5L =0 E A FTleks A
< H9oH, AQE eRIHT Egfo] eRloA F EFHE
glaFo] © =t} Phenolic content?} DPPH #}t]zrof ojjsh
A2ATE AL o, 2w ZEol o5 A &4

o] Yerdth= X 1 (Guilford & Pezzuto 2011; Kim 5 2012b)
7k o, B A AitoA e Hgt AFE YEr ATt

Qo =

ES
£ APsia &4
4 71578= BlastH pH 573 23, 2 2.68~
% 9}919] pHE 3.15~3.198 BT} 71g A4
gt F = Sato] Q1S A|Qgh mE AHEHolA JUeFAL
o, 45714 F7Vett) olR 2= AR A HIlth 7HE
9 H7tE A & 21R19] AR S 0.011~0.024%E ]
Z70.020~0.026%) 8] FHASHAY Akt 4R T
T2 7t A HE Q1Y A At Holl= 6.21~6.36%,
At & 7)7ko] Aol whet 6.30~6.46%2 S7FT f
ZjolAl fhE 7t W H7bE A AP BR AT F
13.00~29.67 mgLE A3t} Zol3Hit skt §-ejolst



350 Al

a
I b
4

Control
Period(weeks)

i
@
=]

= -
) "
=1 =]
Her

-
=)
=1

@
=]

Total polyphenol contents (mg¥)
[ =]
S =

]
=]

=]

100

~
=

e
_111‘,
8
oH
[Ho
O

®
=
Eﬁ‘
)
o]
of
OO
JOI
B
N,

90

o
=1

80

o ab
70
60
50
40
30
20
10
0

4 8

Control
Period(weeks)

w [ w
=1 =) =]

Total polyphenol contents (mgl)
~
S

Tatal palyphenol contents (mglp)

-
5]

)

Period(weeks)

200
a
180
=
73 160 &
E T
< 140
2
£ 120
s
= 100 <
S
H
= 80
E
g 60
£ a0
e
20
o
Control 4 8
Period(weeks)
70
a
A — 60 a
=
8
= 50
]
2
£
£ 40
S
i
b T 30 b
E
g 20
3
2]
Ll |
o
Control + 8 Control 4 8

Period{weeks)

Fig. 2. Total polyphenol contents of low alcohol wine. (A) red dry wine for 8 weeks after heat sterilization. (B) red sweet
wine for 8 weeks after heat sterilization. (C) rose dry wine for 8 weeks after treated with 100 ppm potassium metabisulfite.
(D) rose sweet wine for 8 weeks after treated with 100 ppm potassium metabisulfite and 100 ppm potassium sorbate. (E)
rose sweet wine for 8 weeks after treated with 100 ppm potassium metabisulfite and 200 ppm potassium sorbate.

A A VIR R A & fASte A% BoloH,
7} AFsE J & 9RIoA] 47.50-48.5 mgLE 7 Wkt
7tE 9 H|7HE A 9119 P 51.09~88.512 FA]E| o]
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