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Manufacturing of Wine with Watermelon

Young Hwang, Ki-Kwon Lee, Gi-Tai Jung', Bok-Rae Ko, Dong-Chil Choi',
Yeong-Geun Choi', and Jong-Bang Eun>*
Kochang Watermelon Experiment Station
Jeollabuk-do Agricultrual Research and Extension Services
Department of Food Science and Technology and Biotechnology Research Institute, Chonnam National University

Selection of yeast strains, optimum conditions for alcohol fermentation, sterilization methods, and additives for
improving wine quality were investigated to manufacture watermelon wine. Eight yeast strains exhibited
significant alcohol fermentation, among which KWS 06 was selected for watermelon wine fermentation, because
watermelon wine made by this strain showed the best overall acceptability in sensory evaluation. Sucrose was
determined as the best saccharide for alcohol fermentation among sucrose, corn syrup, glucose, fructose, and
lactose. Optimum concentration of soluble solid and (NH,),HPO, of nitrogen source were 24°Brix and 0.2%,
respectively. Addition of raspberries and omija increased wine flavor and alcohol production, respectively, with
optimum alcohol production, taste, and color achieved with addition of 20 g/L. raspberries and 10 g/L. omija. Best
sensory quality was obtained by addition of 0.04% watermelon flavorant to the juice.
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Table 1. Chemical and sensory characteristics of watermelon wine fermented with some strains of Saccharomyces species

Strains no. pH Acidity (titration mL) ~ Sugar content ("Brix) Alcohol (%) Taste"
Saccharomyces.
WS 01 304 - 13 48 6.8 ++
KWS 02 2.94 1.3 45 10.0 ++
KWS 03 2.99 1.2 10.5 34 +
KWS 04 3.11 1.2 4.1 9.8 +
KWS 05 2.92 12 44 94 +
KWS 06 3.02 1.3 42 104 +++
KWS 07 3.16 12 4.4 10.4 ++
KWS 08 3.10 1.3 9.0 5.8 ++
KWS 09 3.11 1.2 4.0 10.6 ++
KWS 10 3.18 1.2 0.3 10.5 ++
KWS 11 3.15 12 6.8 7.0 ++
KWS 12 3.05 1.3 6.2 8.3 ++
KWS 13 3.12 12 6.2 6.5 +++
KWS 14 313 1.2 03 10.7 ++
KWS 15 340 1.3 8.5 8.0 ++
KWS 16 3.02 1.2 9.2 6.4 ++
KWS 17 3.07 1.2 5.8 8.5 ++
Ut++4: like, ++: fair, +: dislike.
Table 2. Effects of sugar sources on the alcohol fermentation of watermelon with Saccharomyces KWS 06 at 25°C
Sugar sources Acidity (titration mL) Sugar content” (°Brix) Alcohol (%)
Sucrose 13+0.247 4241044 103£1.12
Starch syrup 02+0.32 153+0.52 5.0+ 0.86
Glucose 1.2£0.30 6.2+£0.28 9.1 £0.64
Fructose 12+0.22 6.9+ 0.46 8.8+ 1.02
Lactose 0.1£0.27 18.3+0.52 29£0.75

UResidual sugar content of wine after fermentation.
“Mean * standard deviation.
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Table 3. Effects of sucrose concentration on the alcohol fermentation of watermelon with Saccharomyces KWS 06 at 25°C

Sucrose conc. (°Brix) Acidity (titration mL}) Sugar content” (°Brix) Alcohol (%)
20 1.2+£0.27% 4.1+0.25 9.5+ 0.96
22 1.3£0.34 4.0+£0.24 9.7+ 1.05
24 1.3+0.36 4.1+£0.26 104+1.22
26 12£0.19 6.5+0.30 10.0+1.12
28 1.0+ 0.22 9.1+£0.28 9.5+0.83

PResidual sugar content of wine after fermentation.
PMean + standard deviation.

Table 4. Effects of nitrogen sources on the alcohol fermentation of watermelon with Saccharomyces KWS 06 at 25°C

Nitrogen sources Acidity (titration mL) Sugar content (°Brix ) Alcohol (%)
(NH,),SO, 1.3+ 0.36" 4.1+0.77 104+ 1.02
CH,COONH, 1.7£043 9.2+0.76 6.5+£0.71
(NH,),HPO, 1.3£0.38 39+0.89 12.3£0.99
NH,CI 1.0+ 046 9.5+0.83 7.1£0.85
KNO, 1.2+ 0.39 451096 9.8+0.82
NaNOQ, 141047 8.5+£0.87 6.6+ 0.62
Urea 1.3+ 0.51 4340.78 109+ 1.02

"Mean £ standard deviation.

Table 5. Effects of ammonium phosphate concentrations on the alcohol fermentation of watermelon with Saccharomyces KWS 06 at 25°C

(NH,),HPO, (%) Acidity (titration mL) Sugar content (“Brix) Alcohol (%)
0.05 1.2+0.84" 5.0+0.64 10.1 £1.02
0.1 1.2+0.76 481058 10.8 £0.94
02 1.3£0.85 39+0.62 12.4+0.88
03 1.3£0.68 3.9+ 0.58 1221096
0.5 132077 411062 120+ 1.05

DMean = standard deviation.
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Table 6. Effects of SO, source on the alcohol fermentation of watermelon with Saccharomyces KWS 06 at 25°C

SO. source Conc. pH Sugar content  Acidity Alcohol Taste"
2 (ppm) (°Brix) (titration mL.) (%) (1-7
50 4.008% 8.53° 3.07¢ 9.6° 1.7¢
100 4.33% 777" 2.64% 10.4¢ 3,30
K505 150 4,54 7.47° 2.28°% 13.7° 4,0
200 453> 7.50° 2.17°% 12.5® 4.7
50 3.97¢ 8.60° 4.67 62F 2.0
K.SO 100 4,15 8.13® 3.50% 10.8 % 3.0%¢
L 150 4.26 7.97* 3.07¢ 12.4 % 4.7*
200 4.4 8.07%® 2.52¢ 12.7¢ 4.3*
50 4.008 8.50° 443 73f 1.7¢
Na.SO 100 4.34% 7.80° 3.06?d 10.5° 3.7
S 150 4.59* 7.60° 1.97% 11,10 4.3®
200 4.68* 7.57° 1.858 12.4 40"
50 4.008 7.63° 3.67° 10.5¢ 2.0¢
100 4.44% 7.60° 3.12¢ 12.2%¢ 5.0
Na,S,0; 150 4.49™ 7.53° 2494 10.9%% 3.7%
200 4.33% 7.70° 241 13.6 3.0~

"1: dislike very much, 7: like very much.

?Mean separation in columns by Duncan's multiple range test at 5 level.

Table 7. Effects of sterilization temperature and time on the alcohol fermentation of watermelon wine with Saccharomyces KWS 06 at

25°C
Temp. Time H Sugar content Acidity Alcohol Taste"
) (min) p (“Brix ) (titration mL) (%) -7
60 30 4,592 7.53 428" 12.60° 35°
70 10 4.59* 7.20° 3.88° 13.27 4.0*
100 5 4.66" 743 433" 11.87 5.3
120 5 4.66" 7.67* 3.56¢ 12.13* 5.3

Y1: dislike very much, 7: like very much.

PMean separation in columns by Duncan's multiple range test at 5 level.
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Fig. 1. Changes in pH, Brix, acidity and alcohol content during
fermentation of watermelon juice with Saccharomyces KWS 06
at 25°C.,

R 2EdTE 790EEe AL € F A
SEXA, 20(X, XXF70) e ShEE - 3sE 854

TE FUE TEANZE W 71E A o3 S AA
B gaAFE €2 =@ sk e vell o) A
Adate] dRiRlSo] uF LEFo s 7|t e F2 4
< veRl7] fistke v AR 5EAL e0A), AXE A
£33t

gnlz'l_ i;i_tr_‘c__;_ &= ol= EE'E‘% 7}.31.__

=6 == o ™ A]‘?]E i-ﬂ]?}' 9\1%
Aoz QA e, e AT He g e A
22 g3a8a90] LAA WIE sk BEAE oiLHE
Eol ¥ Golx] Bgabt &0 Wb Heske Aow U
A glort ge sl 2 wel gtk BA duirh 4%
HR PRe Ao Wsker 943 FEEO B SOD §
AYE UEidle] Aol Gatalgst Bt ol 7}
A 7158 qBg FUske A020) By Utk B AP
A AR BEAE ole@ 154 sl Frizde Bxow
AEE) BRel GESL B A3k go) $58 A8l A

=

i

2 55

wel

m“‘m\ )

Fig. 2. Color in watermelon wine fermented with various
raspberry concentration.
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Table 8. Chemical and sensory quality of watermelon wines added with omija, raspberry and borage

Added amount pH Sugar content Acidity Alcohol Sensory attribute"”

(/L) (“Brix) (titration mL.) (%) Flavor Taste Color
10 4.60% 7.41° 3.2¢ 11.5%® 3.6 3.6% 4.3

- 20 4.64° 8.02< 3.48 9.0 4.5 2.4b 3.64

30 459 7.73% 3.8% 11.9% 3.9 i5h 3.8¢

40 4,72 8.43° 378 11.0%° 3.9" 3.4 3.2%

10 435¢ 8.16% 3.9t 11.4% 4.3 2.8 2.9¢

20 431« 8.17% 4.0 11.6® 5.6" 42 5.9

Raggbetty 30 4.19° 8.11% 4.2 11.5% 4.5 3.3 5.0%
40 4.30¢ 8.14¢ 42 12.5% 4.8 4.3 5.6®

10 4.14¢ 9.03" 6.1¢ 12.6° 3.6" 3.1% 4.5

. 20 3.97 8.90° 8.3 9.8 3.6 3.3% 3.5
Omija 30 3.82¢ 9.21% 10.8° 12.0% 42" 3.4% 4.3
40 373" 9.52° 13.8 9.3 4.8 2.6 4,2bed

U1: dislike very much, 7: like very much.

YMean separation in columns by Duncan's multiple range test at 5 level.
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Table 9. Chemical and sensory quality of watermelon wine added with raspberry and omija

Added amount q Sugar content Acidity Alcohol Sensory attribute'’
(L) P (°Brix) (titration mL) (%) Flavor Taste
Raspberry 20 402 8.1° 49 10.5 5.0 3.7
Raspberry 20 + omija 10 38" 8.0° 6.5¢ 11.5°% 4.7 4.6"
Raspberry 20 + omija 20 3.6¢ 7.9° 8.5" 10.3% 4.4% 42
Raspberry 10 + omija 10 3.8 8.6 6.5° 11.0° 35° 43"
Raspberry 10 + omija 20 37 8.4° 8.9* 10.4% 3.8 300

1: dislike very much, 7: like very much.

YMean separation in columns by Duncan's multiple range test at 5 level.

Table 10. Color and sensory evaluation of watermelon wine added raspberry and omija

Added amount (g/L) L a b Sensory color"
Raspberry 20 63.4 34.9° 47.5% 5.5%
Raspberry 20 + omija 10 63.9° 377 45.5 6.0*
Raspberry 20 + omija 20 76.5* 22.2¢ 38.7° 5.1°
Raspberry 10 + omija 10 75.6° 22.8 41.7° 6.4°
Raspberry 10 + omija 20 62.1° 39.6 42.7° 5.6®

Y]: dislike very much, 7: like very much.

YMean separation in columns by Duncan’s multiple range test at 5 level.
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Table 11. Sensory evaluation on flavor of watermelon wine with
artificial watermelon flavor

Added amount (%) Flavor (1-5)"
0.02 3,002
0.04 34°
0.06 22°
0.08 3.0°
0.1 220

M dislike very much, 5: like very much.
’Mean separation in columns by Duncan's multiple range test at 5
level.
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