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The batch fermentation kinetics of mulberry fruit wine
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Abstract: The laws of cell growth, product formation and substrate
consumption during mulberry wine fermentation were studied with
mulberry juice. The kinetic models were established through Logistic
model equation to fit the curves of cell growth, product formation
and substrate consumption. The results showed as follows: When the
initial sugar concentration was 200 g/L, the inoculation of activated
yeast was 5% , and the fermentation time lasted for 100 h at 28 C,
the residual sugar concentration of fermentation broth decreased to
3.86 g/L, the number of yeast increased to 2.83 X 108 CFU/mL and
the ethanol concentration reached 9.01%. The models fitted well for
cell growth, product formation and substrate consumption. The R?
of models was 0.974, 0.988 and 0.991 respectively. Meanwhile, the
models could reflect and predict the fermentation process of mulberry
wine well.
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Table 1 Steps to create a standard curve of glucose
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4 0.8 1.2 1.5 0.8

5 1.0 1.0 1.5 1.0
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Figure 1 Standard curve of alcohol content and

glucose content
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Figure 2 The metabolic curves of fermentation process of

Mulberry wine
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Figure 3 Changes in the rate of alcohol production, cell
growth and initial sugar consumption
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Figure 4 Fitting curve of actual values and predictive values

for cell growth
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for alcohol production
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Table 2 Comparison of predictive values and actual values

KR EEREEEL /(X108 CFU - mL™1)  ZEEEBESK/ % SR/ (g« LD
[ /h S E U E S HUMAE S HUAE
0 0.16 0.03 0.00 0.33 200.49 196.26
4 0.17 0.08 0.27 0.47 202.08 193.94
8 0.45 0.24 0.42 0.68 196.70  189.89
12 0.56 0.62 0.70 0.96 185.44  182.58
16 1.19 1.30 0.99 1.33 170.67  170.81
20 2.08 2.03 1.71 1.82 145.55  156.26
24 2.55 2.50 3.07 2.43 134.64  141.82
28 2.78 2.71 3.49 3.16 134.64  127.91
32 2.85 2.79 4.29 3.97 114.18  113.99
36 2.95 2.82 4.92 41.82 102.15  100.05
10 2.87 2.83 5.78 5.64 90.31 86.53
14 3.01 2.83 6.45 6.39 79.68 73.99
48 3.00 2.83 6.73 7.02 63.21 62.80
52 3.05 2.83 7.01 7.53 63.03 53.09
56 2.60 2.83 7.84 7.93 53.34 44.78
60 2.78 2.83 8.00 8.22 40.60 37.68
64 2.94 2.83 8.66 8.44 29.54 31.55
68 2.85 2.83 9.10 8.59 15.66 26.16
72 2.95 2.83 8.93 8.70 7.93 21.31
76 2.83 2.83 8.57 8.77 5.42 16.85
80 2.83 2.83 9.11 8.83 6.46 12.67
84 2.95 2.83 8.10 8.86 4.96 8.68
88 2.54 2.83 8.99 8.89 4.36 4.84
92 2.43 2.83 9.01 8.90 4.01 1.08
96 2.78 2.83 9.33 8.92 1.63  —2.61
100 2.68 2.83 9.01 8.92 3.86  —6.25
- 24 4 _
5.90 7.05 3.38
2%/ %
PR R ] UK A5 5 R A SR 1)V S 0 I R A R FRAR

3 &K

FHE TR R b EW R A R 200 g/L A
TR SR AL EEEEE T 28 CH R ISR, K EE 100 h 5 2
BEA ol 9.01% ., F% B & i 3.86 g/L. BEHE i 2.83 X
10° CFU/mL, %8 8 h il £ ik A 0B K 11,24 h 5 ik

AREERKE A ALK OB A REBEE 72 h G
WIS R BUR AR E R RBEEE AL R, N
F Logistic 157 Jy #& , 7 37 5% 30 5010 iR o o e v ol R A K
YIS FE 7 W) A B Bl ) BT L @ L origin 9.0 B4R
FRHEAT AR S 15 K Oy 22 43, 45 Hh 4SS A8 00 {8 5 5 B 1 4K
PG R* 43500 0.974,0.988,0.991, B 5 m M L4 B, &
R 56 97 3R 2 7 2 Al 5 g b 2 0 5 S T % e o AR v T A
Bokk R YIS FE A B B AR A R

R Bl 15 % Tl A A= = s 4R A 4 A5 I R 5 1Y
JEFET A RN L SR R R R R RS &
5 T E 2 & ek A Tolkfb A= 7=, i1 F & W (ABUS KL Bl

WEEUAT B K 0 e B 3 00 o A 0 2 B0 S 4 A
1 S T AR 0 %R0 3% 0 1

T Tl A A 7 o B o AT AR SE AR 9 57 R o K R S 1 1Y
RIS )R,

B % Lk
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