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Abstract

Strawberries were fermented for their effective value added product . In alcohol fermentation of strawberries,
alcohol content was maximum value (9.22%) under the condition of 16.32°Brix of initial sugar concentration,
53.03 hr of fermentation time and 28.83°C of fermentation temperature. Acetic acid content revealed minimum
value (0.49%) under the condition of 13.18°Brix of initial sugar concentration, 50.99 hr of fermentation time
and 24.96°C of fermentation temperature. Residual sugar content revealed minimum value (3.97°Brix) under
the condition of 15.00°Brix, 52.00 hr and 26.00°C. The optimum conditions for each alcohol fermentation were
14°Brix, 50 hr and 28°C.
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Table 1. Experimental data for alcohol contents, acidity and residual sugar concentration under different conditions of initial
sugar concentration, fermentation time and temperature for strawberry alcohol fermentation

Fermentation conditions

Chemical properties

Exp. No. Initial sugar Fermentation Fermentation Alcohol content Acidity Residual sugar

conc. (°Brix) time (hr) temp. (°C) (%) (%) conc. (“Brix)
1 14 50 24 72 0.56 50
2 14 50 28 7.2 0.60 5.0
3 14 54 24 7.2 0.66 5.0
4 14 54 28 8.0 0.72 4.0
) 16 50 24 7.8 0.58 46
6 16 50 28 86 0.64 4.1
7 16 54 24 80 0.69 4.1
8 16 54 28 89 0.74 45
9 15 52 26 88 0.66 4.0
10 15 52 26 83 0.66 4.0
11 13 52 26 6.5 0.46 55
12 17 52 26 89 0.72 4.1
13 15 48 26 6.8 0.66 58
14 15 56 26 8.0 0.72 4.2
15 15 - 52 22 7.8 0.56 48
16 15 52 30 8.4 0.72 46

Table 2. Polynomial equations calculated by RSM program for alcohol fermentation conditions" in fermentation of strawberry

Response

Polynomial equation“ R’

Significance

Y1 = -290.96875+8.29375X, +8.765625X 2+ 0.084375X3

Alcohol content (%)

-0.27500X,%-0.01875X,X2-0.0875X5° + 0.05625X 1 X3
+0.028125X2X3 ~0.04375X 4

0.9564 0.0020

= -0.786875+0.580625X,-0.176562X> +0.055938X3

Acidity (%)

-0.0175X,*-0.000625X 1 X2+ 0.001875X° +0.000625X1 X3
+0.000313X2X5 -0.00125X5>

0.8048 0.1156

Y3 = 315.08125-9.70625X 1 - 7.365625X 2-3.134375X 3+ 0.200X,”

Residual sugar conc. (%)
+0.04375X5°

+0.04375X X2 +0.0625X,” + 0.04375X: X3+ 0.003125XX 3

0.8307 0.0814

YX,: initial sugar concentration (°Brix), Xa' fermentation time (hr), Xs: fermentation temperature (°C).
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Table 3. Analysis of variables for regression model of al-
cohol content, acidity and residual sugar concentration in
alcohol fermentation of strawberry

F-Ratio
Response Alcohol Acidity Residual
content (9%) sugar conc.
(%) ” (°Brix)
mitial sugar conc 22,240 2558 4155
(°Brix)
Fermentation time 11155 1.706 1.097°
hr)
Fermentation temp. 5 gg0e 1549 1.276
°C)
*Significant 10% level, **Significant 5% level , ***Significant

1% level.
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Table 4. Predicted levels of optimium conditions for alcohol fermentation of strawberry by the ridge analysis

Fermentation conditions

Chemical . Initial sugar Fermentation Fermentation Estimated
hemicai properties conc. (“Brix) time (hr) temp. (°C) responses Morphology
Max. Min. Max. Min. Max. Min. Max. Min.
Alcohol content (%) 16.32 13.47 53.03 49.44 28.83 26.29 9.22 6.31 Maximum
Acidity (°8) 15.55 13.18 55.50 50.99 27.61 24.69 0.78 0.49 Saddle point
Residual ~ugar conc. (“Brix) 13.71 15.00 49.12 52.00 24.97 26.00 5.88 3.97 Saddle point
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Fig. 1. Response surface on alcohol content in alcohol fer-
mentation using strawberry at constant values (alcohol con-
tent: 7.0-7.5-8.0%) as a function of initial sugar concentra-
tion, fermentation time and temperature.
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Fig. 2. Response surface on acidity in alcohol fermentation
using strawberry at constant values (acidity: 0.57-0.60-
0.63%) as a function of initial sugar concentration, fermen-
tation time and temperature.
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Fig. 3. Response surface on residual sugar content in alcohol
fermentation using strawberry at constant values (residual
sugar content: 4.0-4.5-5.0°Brix) as a function of initial sugar
concentration, fermentation time and temperature.
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