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Preparation and Characterization of Watermelon Wine

Chan-Sung Park' and Mi-Lim Kim''
' Department of Faculty of Herbal Cuisine and Nutrition, Dacgu Hanny University, Gyeongsan 712-715, Korea

Abstract

We developed watermelon (Citrullus vulgaris Schrad) wine to increase the market for the fruit, which is currently
sold only in fresh form. The pH of watermelon wine was pH 2.8~3.4, the total acid level 0.48~0.55% and the
soluble solid 5~6°brix alcohol content was 9.5~10.5% Fermentation of watermelon juice was satisfactory at both
20C and 25C. All of citric acid, malic acid, and oxalic acid were detected in watermelon wine citric acid was
the most abundant. All of glucose, fructose, sucrose, and maltose were present in juice, and both fructose and
glucose were used in fermentation. Electron-donating ability (EDA) was high, being 80% of the control value when
watermelon wine was diluted to 400 1l/ml. SOD-like activities were present in both watermelon juice and wine,
being 55.2% and 49.2% of control values, respectively. Nitrite-scavenging ability (NSA) was 70.2% and 53.2%
of control values in undiluted juice and wine, respectively. Watermelon juice showed higher activation than did
wine, but functionality neither fell nor rose after fermentation. In sensory evaluation of wine, the overall score
was better than average, at 4.15, thus establishing the commercial potential of watermelon wine.
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Table 1. Analytical conditions of IC for the determination of
organic acid

Items Conditions
Instrument Metrohm IC
Column Metrosep organic acids (7.8x250 mm)
Mobile phase 0.5 mM HSO; + 10% Acetone
Detector RI
Flow rate 0.5 mL/min
Injection volume 20 uL
+ET BF
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Z2Re S 50 mL W|AZEkam0] I3
D—JO} % —E— }0}04 =2 F oHEYEZEE 50 mL7t
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A A3 ©]E 0.45 ym membrane filter2 33 AL
Algdg&do g 3tHT}. 18]al fructose, glucose, maltose,
sucrose, lactose®] ¥FEF2S 7+ 100 mL-& W 2Z2f2=0
43| 2ot = 50 mLE =% F o EUEZRE 100 mL7}
A A F, ZAste] FFEH SR AE3HTE HPLC
(Waters, USA)2] Z7& Table 29} 2t}

Table 2. Analytical conditions of HPLC for the determination of
free sugar

Items Conditions
Instrument HPLC waters
Column 300 mm x 4 mm, Carbohydrate
Mobile phase Water : Acetonitrile (17:83)
Detector RI
Flow rate 1.0 mL/min
Injection volume 20uL
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Fig. 1. Changes in quality characteristics (pH, acidity, soluble solid and alcohol content) of watermelon wine fermented by different initial

sugar.
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Atk A 1P ELS 2wE 595 F43) FAsHeH
g 2594 6.5~7.0 °brix °JAth 2719 EE g2A A1t
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Table 3. Proximate composition of watermelon fruit

Proximate composition Watermelon
Moisture 92.360.06
Ash 0.32+0.01
Crude protein 0.69+0.01
Crude fat 0.17+0.01
Carbohydrate 6.47+0.04
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2713 E 24 ‘brixol| A HE2EE Gty GFda
EAS A3 2392 Fg 20 YeERIIHE pHE Ha27)
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Ab Shake ubd % 7] 0.021%001 4 2E 4894 0.48~0.55%
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Fig. 2. Changes in quality characteristics (pH, acidity, soluble solid and alcohol content) of watermelon wine fermented by different

temperature.
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Fig. 3. Change in color of wine during fermentation
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L]- T7} citric acid®} X 4= 9,;1&‘1 {‘} g 7]—-—
S AT = §lS Aoltk 28y, E AF oA lactic
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Za3Hth Hong 1%‘(9)% succinic acid”} 7} Bo] 3H-
o} oty Rudlgor), E AFdME A5 7AEHA
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ZA3= Table 49} 2t} Fo] EREE
fructose, glucose, maltose, sucrose”} Ao, dg =
G0l A lactoseT AZH A FUTE T F2lT FF T
& A(WMJ) 2203.8 mg/mLol|A TE F(WMW) 1743.4
mg/mLE 460.4 mgo] 7A3IHTE W A WMIT fructose,
glucose, sucrose”} 27+ 1099.4, 1065.0 2 39.4 mg/mL T2
2 HEHNoH, g % + glucose, fructose,
sucrose, maltose”} Z+Z} 844.7, 802.9, 87.1 & 8.7 mg/mL

o2 AEH ‘Riﬁl' T 509)& ZE EZA sucrose,
ﬁ’uctose glucose 74@5]0] E_ /\13]4 ﬁJ,]_Qr )\Ld—?ﬂ
ztol & BT 13114 Lee 5(23)9] A#s} o= #lo]
7F AW =2 F-ElFe] HAEH 4A4]+= fructose, glucose,
sucrose =0 2 UX|3}H T

DPPHE o|&8t MA30s

WMI 2 WMW] H218ad5-& vlagh 43-E Fig. 401
e QT WMISE WMW 2] EDAE 1%(vfv) S50 A]
27t 22.4%, 12.1%, 5%(vfv) FENXE 40.1%, 36.6%,
10%(vjv) FEAAME 62.3%, 58.2%, 20%(v/v) FEA A&
66.4%, 63.2%, 40%(V|v) FEAX = 89.2%, 86.1% = WMW

Table 4. Comparison of organic acids of before and after
fermentation of watermelon juice

Organic acids (mg/mL, x50 dilutions)

Sample — - — - Total
Oxalic Citric Malic  Succinic  Acetic

wMlY 470 1590 160.10 - - 180.70

WMWY 420 88750  239.80 - - 113150

l)WMJ; watermelon juice, 2)WMW; watermelon wine

Table 5. Free sugar contents of before and after fermentation
of watermelon juice

Free sugars (mg/mL, x 50 dilutions)

Sample Total
Fructose Glucose Maltose Sucrose  Lactose

wm” 1094  1065.0 - 394 - 2038

WMW? 8029 847 87 87.1 - 17434

l)WMJ; watermelon juice, 2)WMW; watermelon wine

1048 /mL 5040 /mL  W100a/mL  E20048/mL  W400u8/mL

Watermelon Wine

Watermelon Juice

Fig. 4. Electron donating ability of watermelon juice(WMJ) and
watermelon wine(WMW)

Mulberry wine and watermelon wine fermentation was performed for 48 days at 25C.
The values represent the mean+SD for triplicate experiments and those with different
alphabetical letters within same extract are significantly different at p<0.05.

BY WMIZE O e BAS e BE 240
Z7kskAe gkgkou), BAEIL 9 FAsE AL 2l

& AU

SOD FAlEHY

WMJ 2 WMW2] SOD A4S Bl wdt A3}E Fig.
50 YRS 100%(viv) F=04 E4d0] WMI, WMW
o7 747t 552% 2 49.2%°)UTh WMISH WMWE
5%vfv) =X 10.5%, 3.7%, 10%((vlv) F=4 20.0%,
12.4%, 25%(v/v) SZNA 33.3%, 252%, 50%(vjv) 5=
A 482%, 41.1% = WMIZ7} WMWHETH =2 48 el
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Fig. 5. SOD-like activity of watermelon juice(WMJ) and watermelon
wine(WMW)
Mulberry wine and watermelon wine fermentation was performed for 48 days at 25°C.

The values represent the mean+SD for triplicate experiments and those with different
alphabetical letters within same extract are significantly different at p<0.05.
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7} 18.3%, 14.9%, 10%((vjv) =X 2+2 204%, 15.4%,
25%(vfv) SEANME 27} 352%, 28.7%, 50%(v/v) FE0
e 47 39.6%, 30.3%, 100%(v/v) =A< 24zt
702%, 53.2% %, WMIE 100%(v/v) SE=NH% 70%2] v
S aAGE WMWE 53%9] W2 4GS Bt dash
AETh Hgd do] AR =2 AAFTE BHATh TR
oA Aol SUVSIAlE ¥ko, oLk AA
o] fFAEE AL AT F Uk

a7|7ke] 8YZ dojx BRI} 2388 Solzl Al

[

ol

off ot

A dA7FAC 2 WFHS 348 HAF%, SOD -
AR F olAA] AAE 59 71EAES ERIslE Hevt
A TH

2547}

Z=u} oll(WMW) 2] #5371 45 Table 59 YR
Ak M 5528 =& Holglon, &3 vhe 747} 336,
3.682 HEOCZ HrIEArt A2 WAAE 4158
R oo = yriwo] uks wash e o] Ay 7
43S go1g 4= 19tk Hwang 5(14)2 S8 gta = A%

Al BEAke eulAE E5F AR 787t = A B7EE A

ovf, 8 FAAE DA ARE AHFOA S
HES B FEAZ A vs) 2F %E, %, Ho]

o Az B =4 553

504 /mL 10048/l W25048/mL W 50048/mL  E1000a2/mL

100

Watermelon Juice Watermelon Wine

Fig. 6. Nitrite scavenging ability of watermelon juice(WMIJ) and
watermelon wine(WMW)

Mulberry wine and watermelon wine fermentation was performed for 48 days at 25C.
The values represent the mean+SD for triplicate experiments and those with different
alphabetical letters within same extract are significantly different at p<0.05.

A=Ak B syt B Aol X wMwe] 8k Hho]
Sl WoE W WESY F ute] A3 P ol
AFA 7] gEo g ddEh

Table 6. Sensory evaluation of watermelon wine

Sensory evaluation”
Color Flavor Taste Balance
552£1.17 336096 3.68€142 4.15+0.83

Sample

WMW

"Rating scale : 0 (very bed) to 7(very good)
2 . watermelon wine
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2 olgaled Fukalele AuslaA ST Wi 452
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7FeSE. &%l 7P = 2338 2079 25T
RNoH, F 2EZr= FYFQI Aol Ak FEbeel
L citric acid, malic acid, oxalic acid”} AZE oM, F
F 714k citric acid¢l Ro.2 ATt T2 glucose,
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