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Characteristics of Wine Fermented from Mulberry Juice

Kang-il Kim' and Mi-Lim Kim"
' Department of Faculty of Herbal Cuisine and Nutrition, Dacgu Hanny University, Gyeongsan 712-715, Korea

Abstract

We sought to ferment wine from mulbenry (Morus alba) juice. The soluble solid content was 9.5~14.5°brix on
day 6 of fermentation, and gradually fell later; sugar was not further consumed when 3°brix was attained. Alcohol
content rose dramatically on day 6 of fermentation, being 4.5% (v/v) at fermentation temperatures of 16C and
18C, 6.5% (v/v) at 20C, and 8.0% (v/v) at 25C, rising further to 10.5~11.5% (v/v) on day 48, at higher culture
temperatures. Citric acid, malic acid, and oxalic acid were present in mulberries. The levels of both citric and
oxalic acid fell after fermentation, whereas malic acid concentration increased. All of fructose, glucose, maltose,
and sucrose were fermented. Electron-donating ability (EDA) was elevated to over 90% of the control value in
mulbeny juice diluted to 40% (v/v). SOD-like activities in juiceand wine were 80.1% and 72.1% of the control
value. Nitrite-scavenging abilities (NSAs) were 86.2% and 85.2% of control in undiluted juice and wine, respectively.
Mulbeny juice had an activation level higher than that of mulberry wine, but functionality neither rose nor fell
after fermentation. Insensory evaluation, the overall wine score was better than average, at 5.00, demonstrating

the commercial potential of mulberry wine.
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Table 1. Proximate composition of mulberry fruit

Proximate composition Mulberry

Moisture 87.3141.45

Ash 0.86+0.02

Crude protein 1.85+0.03

Crude fat 0.24:0.02

Carbohydrate 9.74+1.44
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Fig. 1. Changes in quality characteristics (pH, acidity, soluble solid
and alcohol content) of mulberry wine fermented by different initial
sugar.
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Fig. 2. Changes in quality characteristics (pH, acidity, soluble solid
and alcohol content) of mulberry wine fermented by different
temperature.
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Fig. 3. Change in color of wine during fermentation
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Table 29}
2. #g A MBIE 254.5 mg/mm] A #Eg T MBW=
439.6 mg/mLE °F 1.78] S718FA . MBI< citric acid,
malic acid, oxalic acid’} Z+Z}; 75.8 mg/mL, 170.4 mg/mL
2 8.3 mg/mL FAZF k. MBWIE citric acid, malic acid,
oxalic acid”} 7AZE 2 H, citric acid®} oxalic acide= T8
% 57.1mg/mL, 3.3 mg/mLoZ 7+4:3}%3.2. M, malic acid=
379.2 mg/mL=Z 571389 th Acetic acid$} succinic acid=
MBJ, MBW =5 AZEA] &3tk Kim 5(6)7% Lee 5(31)
L citric acid, malic acid, succinic acid’} 8 A0 2 HET
o} B Ax}o A<= succinic acide A3 ASEH A &1

Table 2. Comparison of organic acids of before and after
fermentation of mulberry juice

Organic acids (mg/mL, x50 dilutions)

Sample - — - — - Total
Oxalic  Citric  Malic  Succinic  Acetic

MBI” 83 75.8 1704 - - 254.5

MBW? 33 57.1 379.2 - - 439.6

"MBJ; mulberry juice, MBW, mulberry wine
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Gl fed F B4 o= Table 37 2t} B9
ZHFZ T fructose, glucose, maltose, sucrose”} A& 3o
), 48 A Gl A lactose= AEEA FTE Kim 5(6)
o

Z5 2 2%kem, Koh(32)T fructose, glucose, sucrose,
maltose’} AEE O H, lactose= =A% ASHJUT L B
st B AFARESo] Zfo]7h ATk A X MBI
+ 2860.3 mg/mLol|A ¥E T MBWE 796.5 mg/mLZ
2063.8 mg/mLo] 743} Tth MBI fructose, glucose,
maltose, sucrose =22 717} 1640.8 mg/mL, 1000.5 mg/mL,
193.9 mg/mL 2 25.1 mgmLo] AZE %o, MBWE
fructose, glucose, sucrose, maltose =2 2 Z}Z} 741.6 mg,
29.6 mg, 15.8 mg/mL % 9.5 mg/mLo] A=Y Ut 2
g oA 71 wol o] 88 32 glucose$} maltose ©] Tt

Table 3. Free sugar contents of before and after fermentation
of mulberry juice

Free sugars (mgfmL, x50 dilutions)

Sample Total
Fructose Glucose Maltose  Sucrose  Lactose

MBJ” 16408 10005 1939  25.1 - 2860.3

MBW 7416 296 95 158 - 796.5

MBJ; mulberry juice, 2)MBW; mulberry wine

DPPHE 0|&8t MAIZ0s

MBJ ¥ MBW<2] Zz}3¢5S Hladt Z3E Fig. 40|
el 2tk MBI2F MBW S| EDAE 1%(vjv) o4 2zt
7} 362%, 33.6%, 5%(vlv) SEANAE 65.1%, 63.23%,
10%(vjv) FE= e 84.2%, 72.1%, 20%(v/v) F=XE
92.3%, 85.7%, 40%(v[v) FEAE 96.2%, 91.2% = MBI
= 20%, 40%(v/v) EENA, MBWE 40%(v/v) &=l A
90% ©)’de] =& &4 UERlgler, MBW Xt MBI7}
o =& 45 YAtk u 149 g3t o9 &
FEE0] 77.3%, 50% NerS FEENAE 80.7%2] =2
ATE AAstE oY, 2 A3 MBI 10%(vfv) &=l A
842% = Ju 5(14) Rop= £& Aaolqit) wa & Aol
SR T gskod, 8457 944 fAHE 2S 8891
& AA

SOD fAHEHY
MBJ % MBW9] SOD A4S ¥lwst A34E Fig.
59 JERN AT 100%(vfv) F=o14 4] MBJ, MBW7}

Y7t 80.1%, 72.1% ©IAtt. 50%(viv) E=oNA= ZH2t
62.4%, 60.3%, 25%(v/v) FENME 22t 402%, 35.6%,
10%(vfv) FEZoA = 26.2%, 20.1%, 5%(v/v) SE=AA=
19.0%, 102% = JERATE Tu S5(14)S 2U)9] & F25
o)X 27.1%9] F& F4HL Bustgded £ Z27e] MBI
10%(v/v) =0l 9} Hlszet 445 B ia § it
sls0] S7IHAIE skoy, ditslEo] fAHE Ae

g = AU

104 /mL 50pk/ml W 100gt/mL  E200u0/mL  EA400u /mL

Mulberry Juice Mulberry Wine

Fig. 4. Electron donating ability of mulberry juice(MBJ) and
mulberry wine(MBW)
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.

50 /mL 100uf/mL W 25040/l WS500ut/mL  E1000u/mL

100

40

Mulberry luice

Mulberry Wine

Fig. 5. SOD-like activity of mulberry juice(MBJ) and mulberry
wine(MBW)
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.

Ol AHE

MBI % MBWS] o}k 47155 Hg 60l YERUTh
100%(vfv) 5=014 MBIS} MBW7} B3 2502 714
S A2A5S B4 MBISF MBW 5%(vv) S =04
= 27 302%, 19.7%, 10%(vjv) S =AM = 22t 53.6%,
432%, 25%(vlv) EENME 212} 66.5%, 53.7%, 50%(viv)
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FrolME 2+ 80.2%, 70.2%, 100%(vjv) FEAA = 2t
7} 86.2%, 852%2] A~A5S HGTth MBI= 50%((vfv) %
173l A 80% o)l AA5S HoH, MBIZF MBWR
AATS Hol HES ARG dad do] AA

o

rlo

3

o=

ES 2715 ROt HE § obdAt 2750l S8t
A= ggtod, bty a7l fAEE A& IS
F ATk E7II] 48U 2 LojA BT 98] vt
oFl A% Aoz dEAS 3)5Ete] AT,
SOD frAHEA B ol &A% 59 71%58S B3
= 287t

50u4 fml 100pd/mL W 25048 /mL W 500u /mL B 100040 /mL

20

Mulberry Juice

Mulberry Wine

Fig. 6. Nitrite scavenging ability of mulberry juiceMBIJ) and
mulberry wine(MBW)

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.
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