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Manufacturing of Watermelon Beverage Added with
Natural Color Extracts

Young Hwang', Ki-Kwon Lee', Gi-Tai Jung?, Bok-Rae Ko', Dong-Chil Choi?,
Joung-Sik Choi?, and Jong-Bang Eun*
'Kochang Watermelon Experiment Sation
2Jeollabuk-do Agricultrual Research and Extension Services
Department of Food Sci. & Technol. and Biotechnol. Res. Inst.,, Chonnam National University

Dilution concentration of watermelon juice, concentrations of added sugar, citric acid, and vitamin C,
sterilization temperature and time, and natural color extracts were evaluated to determine optimum conditions
for watermelon beverage production. Optimum dilution concentration of watermelon juice and optimum content
of soluble solid were 40% and 12°Brix, respectively. Addition of 0.5 and 0.3g/L or 1.0 and 0.3 ¢g/L citric acid and
vitamin C gave optimum sensory quality. Sterilization of watermelon beverage at above 70°C decreased redness.
Sterilization at 60°C for 10 to 30 min or at 70°C for 10 min achieved best sensory quality. Addition of 20 g/L
raspberries gave best sensory quality among raspberries, omija, and borage. Hot water was better than alcohol
for extraction of natural color. Ratio of extracts for optimum sensory quality was 7:3 for extract of 20 g

raspberries/L : extract of 30 g omija/L.
Key words: natural color extracts, watermelon beverage
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Table 1. Selection of dilution concentration for watermelon juice

W - SU? Sensory evaluation (0-9)

' Color Taste
100:0 5.6° 4.6°
70:30 6.4% 4.8®
60: 40 6.8 5.4°
50:50 6.2% 5.6%
40: 60 6.0° 6.2
30:70 4.2° 58

YWJ: watermelon juice (9°Brix). 2SU: sucrose soln. (12°Brix).
9Mean separation in columns by Duncan’'s Multiple Range Test at 5%
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Table 2. Effects of sugar degree on sensory evaluation of
watermelon juice

Sugar degree (°Brix) Taste? (0-9)
10 4.8°2
12 6.4
14 48
16 40°

91 didike extremely, 9: like extremely.
IMean separation in columns by Duncan's Multiple Range Test at 5%
level.

Table 3. Effects of addition of citric acid and ascorbic acid on
sensory evaluation of watermelon juice

Citric acid +ascorbic acid (g/L) Taste” (0-9)
05+0.1 5.402
0.5+0.2 6.7%
0.5+0.3 7.3
1.040.1 5.2°
1.04+0.2 6.2%
1.04+0.3 7.2
15401 4.4
15+0.2 5.1°
15403 55°

91 didike extremely, 9: like extremely.
IMean separation in columns by Duncan’s Multiple Range Test at 5%
level.
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Table 4. Effects of heating time and temperature on color and taste
o L ) Color
Temperature (°C) Heating time (min) %) 7 7 Taste
10 309 19.3 14.2 like
60 20 31.2 186 14.1 like
30 321 174 140 like
10 405 94 133 like
70 20 389 10.6 138 fair
30 373 117 146 fair
10 382 116 153 fair
80 20 37.1 122 16.1 didike
30 36.9 123 16.3 didike
10 35.3 120 16.1 fair
0 20 36.0 120 16.3 didike
30 36.1 113 16.6 didike
YLightness. ?Redness. YYellowness.
Table 5. Effects of solventsto extract natural colorantsfrom raspberry, Omija and borage on color and sensory attribute
) _ Color Sensory attribute?
Materias Extraction method
a b Taste Color
Ethanol 25% 28.929% 0.48" 0.04 3.0 4.0
50% 28.919 0.43 0.02 20 4.0
Raspberry 75% 28.70" 0.49" -0.019 20 5.0
95% 29,02 0.58° 0.04 20 5.0
Hot water 29.17% 0.66' 0.05 6.3 6.0
Ethanol 25% 3043 1.48° 0.97° 3.0 20
50% 30.86* 1.18 0.83° 3.0 20
Omija 75% 30.68° 0.85° 0.8 20 20
95% 30.46° 123 1.22° 20 20
Hot water 31.05% 1412 154 47 33
Ethanol 25% 29.24° -0.16™ -0.14 3.0 20
50% 29.06% -0.16™ -0.22 20 20
Borage 75% 28.76" -0.08" -0.07" 20 20
95% 29.08% -0.12 -0.12 20 20
Hot water 30.39° 0.40 0.8¢° 34 27
91: didike very much, 7: like very much.
IMean separation in columns by Duncan's Multiple Range Test at 5% level.
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Table 6. Selection of natural ingredientsfor color and taste of watermelon beverage

, Color Sensory attribute”
Materids (g/L)
L a b Taste Color
10 29,659 1.48® 057° 4.6 474
20 29.17 0.66° 0.05" 6.3 6.0°
30 29.21' 07T 0.14% 53° 5.6°
Raspberry extract 28.81 0.229 -0.05' 4,07 430
28,69 0.21% -0.19 3.7%% 3.0
28.46¢ 0.129 -0.18 3.3 3.0%0
10 3232 153% 2.06° 349 20
20 31.05° 141 1.54° 4,75 33%
) 30 30,94 168 1.39> 50° 4300
Omijaextract 40 30.85% 132 0.91° 30 5.0%
50 30.78° 1.50% 0.93° 23 474
30.33%° 1.38% 0.85° 1.7% 53
10 30.91% 0.48* 1.28° 4,3 3.7
20 30.3%° 0.40% 0.8 3499 2790
30 30.34' 0169 0.40 2.6% 230
Borage extract 40 20,60 0.07° 0.35 1.7 2,0
50 29.659 0.06° 0.27'9 1.3% 1.4%
60 29.46" 0.03° 0.119" 1.0¢ 10"

91: didike very much, 7: like very much.
IMean separation in columns by Duncan's Multiple Range Test at 5% level.
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Table 7. Effect of mixing ratio between raspberry and omija on
taste and color of watermelon beverage made of extracts and
watermelon juice

Mixing ratio Sensory attribute (1-7)%
Raspberry? Omija Tagte Color
0 10 1.399 1.3
1 9 17 1.3
2 8 2.7 1.7
3 7 2.7 2.7
4 6 3™ 3.7
5 5 4.7 5.3
6 4 5.3 6.3
7 3 57 6.7%
8 2 4.3 5.0°
9 1 4.0° 4.3
10 0 3.7 3.3%

91: didike very much, 7: like very much.

ARaspberry Conc.: 20 g/L. Omija Conc.: 30 g/L.

“Mean separation in columns by Duncan's Multiple Range Test at 5%
level.
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