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Optimization of Peach Wine Fermentation by Response Surface Methodology

Gee-Dong Lee

Department of Food Science and Biotechnology, Joongbu University

ABSTRACT To prepare peach wine using peach juice, fermentation properties were monitored, and fermentation
conditions (initial sugar concentration, temperature, and time) were optimized by a response surface methodology.
Alcohol content for peach wine fermentation ranged from 3.4~9.2% [R*=0.9229 (P<0.01)] and 8.54% (maximum
value) at 18.73°Brix, 16.81°C, and 12.99 day. Acidity ranged from 0.30~0.74%, and 0.25% (minimum value) at
15.11°Brix, 17.09°C, and 13.61 day. Residual sugar concentration was 6.67°Brix (maximum residual sugar content)
at 17.79°Brix, 20.63°C, and 3.37 day. Yellow color intensity was 18.92 (maximum Hunter's color b value) at 13.19°Brix,
20.81°C, and 12.81 day. Based on the above study results, optimization conditions for peach wine fermentation were

9 days, below 20°C, and 19°Brix peach juice.
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Table 1. Experimental data for alcohol contents, acidity, residual sugar concentration, and Hunter's color b value under different
conditions of initial sugar concentration, fermentation temperature, and time for peach wine fermentation

Ex Fermentation conditions Physicochemical properties
Nopl') Initial sugar Fermentation Fermentation Alcohol content Acidity Residual sugar  Hunter's color
' conc. (°Brix) temp. (°C) time (day) (%) (%) conc. (°Brix) b value
1 19 25 15” 8.2 0.60 3.8 12.62
2 19 25 7 7.0 0.66 5.0 13.51
3 19 19 15 9.2 0.40 4.6 16.55
4 19 19 7 7.8 0.52 5.6 14.24
5 15 25 15 5.4 0.54 3.5 1522
6 15 25 7 34 0.60 4.5 13.99
7 15 19 15 6.0 0.30 4.0 16.59
8 15 19 7 5.5 0.36 5.0 15.10
9 17 22 11 7.0 0.42 4.6 16.11
10 17 22 11 7.0 0.41 4.7 15.98
11 13 22 11 3.6 0.34 3.6 18.50
12 21 22 11 6.8 0.74 5.0 18.85
13 17 16 11 7.6 0.36 5.6 17.70
14 17 28 11 6.7 0.54 5.0 13.50
15 17 22 3 44 0.46 7.0 10.20
16 17 22 19 7.2 0.40 4.0 15.32

UThe number of experimental conditions by central composite design.
?Data were expressed as means of triplicate determinations.

Table 2. Polynomial equations calculated by RSM program for fermentation conditions" of peach wine

Response Polynomial equation]) R’ Significance

Alcohol content Y ;=—23.71875+3.967188X; — 0.782292X,+0.255208 X3 — 0.1125X,°+0.01875X, X,
(%) +0.004167X,™+0.001562X,X5+0.013542X,X; — 0.01875X5°

Acidity (%) Y,=0.980686 — 0.154275X,+0.024514X, — 0.009531X3+0.007813X,° — 0.002917X,X,
+0.000972X,”> — 0.000937X,;X5+0.000625X,X5+0.000234 X5

Residual sugar  Y3=5.103212+1.111458X;—0.704861X,— 0.352604X;3 — 0.021875X,>— 0.008333X,X,

0.9229 0.0100

0.8634 0.0470

0.9058 0.0174

conc. (°Brix) +0.018056625X,”— 0.003125X, X5 — 0.002083X,X3+0.013281X5
Hunter's color Y4=27.721727 — 4.468646X,+1.388681X,+2.492135X5+0.164375X,> — 0.045417X, X, 0.8776 0.0352
b value —0.012361X,"— 0.020313X,X3 — 0.036042X,X; — 0.051328X5 ' ’

UX,: initial sugar concentration (°Brix), X,: fermentation temperature (°C), X3: fermentation time (day).

Table 3. Analysis of variables for regression model of alcohol content, acidity, residual sugar concentration, and Hunter's color
b value in fermentation of peach wine

F-Value
Response Alcohol content (%) Acidity (%) Residual sugar conc. (°Brix) Hunter's color b value
Initial sugar conc. (°Brix) 12.03" 483" 2.15 1.36
Fermentation temp. (°C) 1.40 4.17 1.70 2.82
Fermentation time (day) 4.37 0.56 9.79 4.13
"P<0.1, "P<0.5, " P<0.01.
Table 4. Predicted levels of optimum conditions for fermentation of peach wine by the ridge analysis
Fermentation conditions
Physicochemical properties Initial sugar Fermentation Fermentation Estimated
y prop conc. (°Brix) temp. (°C) time (day) responses Morphology
Max. Min. Max. Min. Max. Min. Max. Min.
Alcohol content (%) 18.73 13.40 16.81 23.32 12.99 8.00 8.54 2.65 Saddle point
Acidity (%) 20.81 15.11 23.38 17.09 9.37 13.61 0.72 0.25 Minimum
Residual sugar conc. (°Brix) 17.79 13.36 20.63 22.71 3.37 14.20 6.67 3.23 Saddle point

Hunter's color b value 13.19 16.94 20.81 22.16 12.81 3.00 18.92 10.44 Saddle point
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Fig. 1. Response surface on alcohol content in wine fermentation
using peach at constant values (alcohol content: 5.0-6.5-8.0%)
as a function of initial sugar concentration, fermentation temper-
ature, and time.
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Fig. 2. Response surface on acidity in wine fermentation using
peach at constant values (acidity: 0.4-0.6-0.8%) as a function
of initial sugar concentration, fermentation temperature, and
time.
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Fig. 3. Response surface on residual sugar concentration in wine
fermentation using peach at constant values (residual sugar con-
centration: 4.0-5.0-6.0°Brix) as a function of initial sugar con-
centration, fermentation temperature, and time.
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Fig. 4. Response surface on Hunter's color b value in wine fer-
mentation using peach at constant values (b value: 13.0-14.5-
16.0) as a function of initial sugar concentration, fermentation
temperature, and time.
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Fig. 5. Superimposed response surfaces for optimization of alco-
hol content (8.0%), acidity (0.4%), residual sugar concentration
(6.0°Brix), and Hunter's color b value (16.0) in wine fermenta-
tion of peach. The inner part of yellow (bright) color line in
figure is a satisfied range at alcohol content (8.0% and above),
acidity (0.4% and below), residual sugar concentration (6.0°Brix
and above), and Hunter's color b value (16.0 and above).
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