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Abstract

This study aimed to develop melon wine through fermentation technology in order to increase the
value of melon. Two varieties of melon, Momo (orange pulp) and Kimoji (green pulp), were used for wine
production. The effect of dilution of extracted melon juice by water at 1:0, 1:1 and 1:2 ratio and fermentation
duration at 2, 3, 5 and 7 days were studied. It was found that green-pulp melon juice could be processed into
wine product faster than orange-pulp melon juice. The optimal conditions were dilution ratio of extracted
melon juice with water at 1:2 and fermented with commercial yeast Saccharomyces cerevisiae for 2 days. The
melon wine received an average liking score of 7 on a nine-point scale indicating acceptable sensory quality.
This study also attempted to increase wine fermentation efficiency and reduce the cost of inoculum preparation
by performing repeated-batch fermentation. The repeated-batch fermentation using the culture broth as the
inoculum for the following batch could be performed up to 4 cycles with high fermentation efficiency. This
method not only reduces the inoculum preparation cost but also shorten the fermentation time. To improve
the taste, the green melon wine was formulated by adding concentrated melon juice at wine to juice ratio of
2:1. The formulated green melon wine showed better taste and received higher average liking score of 7.3.

Keywords: melon wine, wine fermentation, repeated-batch fermentation, product development
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Kimaoji melon juice Juice: Water 1:1 Juice: Water 1:2

Momo melon juice Juice : Water 1:0 Juice : Water 1:1 Juice: Water 1:2

Figure 1 Preparation of melon juice for wine fermentation.

Table 1 Sensory evaluation results of melon wine with different ratio of melon juice to water

Ratio of melon juice Sensory evaluation results

to water Appearance Color Odor Flavor Overall

Green melon

1:0 7.17+1.41° 6.90+1.42° 6.47+1.64° 5.43+1.28° 5.37+1.62°
1:1 7.00+1.31° 7.83+1.30° 6.26+1.63° 5.93+1.80° 6.47+1.06°
1:2 7.43+0.84° 7.30+1.27° 6.43+1.20° 6.70+1.13° 6.93+1.06°

Orange melon

1:0 7.00+1.39° 7.13+1.41° 6.00+1.79° 5.40+1.65° 6.17+1.57°
1:1 7.37+1.11° 7.27+1.15° 6.53+1.69° 5.93+1.84° 6.43+1.50°
1:2 6.50+1.54° 6.30+1.72° 6.57+1.26° 6.67+1.60° 6.87+1.38°

Different superscript letters in the same column indicate significant differences between 6 treatments (p< 0.05).
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Figure 2 Effect of melon juice ratio on

fermentation of orange melon wine at room

temperature for 7 days. There was no significant

difference between treatments for alcohol and total

solid at day 7 (p>0.05).
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Figure 3 Effect of melon juice ratio on
fermentation of green melon wine at room
temperature for 7 days. There was no
significant difference between treatments

for alcohol and total solid at day 7 (p>0.05).
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Table 2 Sensory evaluation results of green melon wine with ratio of melon juice to water at 1:2

Sensory evaluation results

Incubation time (days)

Appearance Color Odor Flavor Overall
2 6.96+1.35° 6.93+1.31° 6.56+1.49° 7.06+1.33° 7.10£1.19°
3 6.73+1.36° 7.03+1.47° 6.23+1.94° 5.96+1.55" 6.50+1.40°
5 6.76+1.40° 6.76+1.30° 6.33+1.63° 5.36+1.60° 5.60+1.11°
7 6.66+1.44° 6.86+1.35° 6.00+1.50° 5.60+1.68" 5.63+1.53°

Different superscript letters in the same column indicate significant differences between treatments (p< 0.05).
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Table 3 Repeated-batch fermentation on melon wine fermentation using shaken and non-shaken inoculum

Batch  Use of shaken inoculum for the 1% batch Use of static inoculum for the 1 batch
No. Residual sugar (°Brix) Ethanol (%) Residual sugar (°Brix) Ethanol (%)

24 h 48 h 24 h 48 h 24 h 48 h 24 h 48 h
1 13.67+0.47° 6.33+0.47° 7.67+0.12°  12.57+0.05% 16.33+1.25%  9.00+0.00° 4.97+0.05°  11.33+0.47°
2 12.00+0.00° 7.00+0.00° 9.00+0.00°  12.00+0.00° 13.00+0.00°  8.00+0.00° 9.80+0.16°  12.00+0.00°
3 12.00+0.00° 7.00+0.00° 8.00+0.00°  12.00+0.19° 13.00+0.00°  9.00+0.00° 8.00+0.00°  10.00:0.00°
4 10.00+0.00° 7.00+0.00° 8.00+0.00°  12.13+0.19° 10.00+0.00°  9.00+0.00° 10.00+0.00° 10.33+0.25°

Different superscript letters in the same column indicate significant differences between treatments (p< 0.05).
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Table 4 Effect of melon juice blend with green melon wine

Ratio of wine melon to

o pH Total acid (%) °Brix Alcohol (%)
melon juice
1:0 3.89+0.01¢ 0.30+0.00° 9+0.00° 12.05+0.05°
2:1 4.06+0.01° 0.18+0.02° 1240.00° 7.60+0.10°
1:1 4.30+0.01° 0.1340.02° 14+0.00° 6.15+0.15°
1:2 4.54+0.01° 0.10+0.00° 1740.00° 3.35+0.15°

Different superscript letters in the same column indicate significant differences between treatments (p< 0.05).

Table 5 Sensory evaluation results of melon juice blend with green melon wine

Ratio of wine melon

Appearance Color Odor Flavor Overall
to melon juice
1:0 6.77+1.43° 6.57+1.52° 6.73+1.24° 6.17+1.65° 6.43+1.36"
2:1 6.57+1.52° 6.63+1.56° 7.13+1.31° 7.1041.22° 7.3041.19°
1:1 6.80+1.37° 6.87+1.45° 6.77+1.27° 6.43+2.01° 6.76+1.17°
1:2 6.60+1.52° 6.63+1.54° 6.73+1.28° 5.93+1.93° 6.33+1.47°

Different superscript letters in the same column indicate significant differences between treatments (p< 0.05).
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Table 6 Comparison with the Thai community product standard (Ministry of Industry, 2003)

Chemicals Criteria Melon wine Melon wine blend with melon juice
SO, < 300 mg/L ND ND
Copper <5 mg/L 0.170 mg/L 0.140 mg/L
Iron < 15 mg/L 1.550 mg/L 1.190 meg/L
Lead < 0.2 mg/L 0.020 mg/L 0.030 mg/L
Arsenic < 0.1 mg/L 0.020 mg/L 0.020 mg/L
Ferrocyanide 0 mg/L ND ND

ND means not detected.
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