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Monitoring on Alcohol and Acetic acid Fermentation
Properties of Muskmelon
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To use overproduction muskmelon effectively, muskmelon vinegar was prepared by two stage fermentations of
alcohol and acetic acid. In the alcohol fermentation using muskmelon, alcohol content showed maximum value
(7.47%) in 17.83°Brix of initial sugar concentration and 82.65 h of fermentation time. Acetic acid content in
alcohol fermentation revealed minimum value (0.46%) in 12.17°Brix of initial sugar concentration and 60.56 h
of fermentation time. The fermentation conditions for minimum residual sugar were 10.02°Brix of initial sugar
concentration and 105.61 h of fermentation time. The optimum conditions predicted for each corresponding
physical properties of acetic acid fermentation were 200 rpm (agitation rate), 250 h (fermentation time) in acetic
content and 200 rpm, 150 h in residual alcohol content.
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Table 1. Experimental data for alcohol contents, acidity and residual sugar concentration under different conditions of initial sugar
concentration and fermentation time for muskmelon alcohol fermentation

Fermentation conditions

Exp. No ot — Alcohol content Acidity Residual sugar conc.
: nitial sugar conc. Fermentation time (%) (%) (°Brix)
(°Brix) (h)
1 16(1) 130 (1) 6.2 0.72 6.4
2 16 (1) 70(-1) 6.8 0.60 6.8
3 12(-1) 130 (1) 34 1.02 50
4 12(-1) 70 (-1) 4.0 048 54
5 14 (0) 100 (0) 43 0.78 6.2
6 14(0) 100 (0) 43 0.78 6.2
7 18(2) 100 ( 0) 6.9 0.72 7.2
8 10 (-2) 100 (0) 2.0 1.02 4.6
9 14 (0) 160 (2) 2.0 2.16 6.2
10 14(0) 40 (-2) 5.2 0.54 6.4

Table 2. Polynomial equations calculated by RSM program for alcohol fermentation” conditions for fermentation of muskmelon
vinegar

Response Polynomial equation R’ Significance
=—6.168750 + 0.847917X,
AlCOh?(;DC)"mem +0.032659X, — 0.007366X,’ 0.9031 0.0371
+ 1.850372E — 18X, X, — 0.000269X,,”
Acidit Y, = 1.280833 — 0.135000X,
(%) Y —0.000143X, + 0.009911X ? 0.8632 0.0710
—0.001750X,X, + 0.000177X,”
Residual sugar conc Y, =-0.60000 + 0.733333X]
' -0.012857X, — 0.014286X 0.9640 0.0055

(Brix) +3.700743E — 18X, X, + 0.000047619X 2

UX,: initial sugar concentration (°Brix), X,: fermentation time (h)
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Table 3. Analysis of variables for regression model of alcohol content, acidity and residual sugar concentration in alcohol

fermentation conditions for fermentation of muskmelon vinegar

F-Ratio
Fermentation conditions N -
Alcohol content (%) Acidity (%) Residual sugar conc. (°Brix)
Initial sugar conc. (*Brix) 9.564** 0.560 34284 +**
Fermentation time (h) 2.797 8.040%* 0.958

*Significant at 10% level; **Significant at 5% level; ***Significant at 1% level

Table 4. Predicted levels of optimum conditions for alcohol fermentation of muskmelon vinegar by the ridge analysis

Initial sugar concentration

Fermentation time

Responses (°Brix) ) Estimated responses Morphology
Alcohol content (%) 17.83 82.65 7.47 (Max.) Maximum
Acidity (%) 12.17 60.56 0.46 (Min.) Minimum

Residual sugar alcohol conc. (*Brix) 10.02 105.61 4.49 (Min.) Saddle point

Initial sugar conc. { °brix)

Alcobol content (%)

Fig. 1. Contour map and response surface for alcohol content
in alcohol fermentation using muskmelon at constant values
(alcohol content: 1.47-2.64-3.81-4.97-6.14-7.31%) as a function
of initial sugar concentration and fermentation time
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Fig. 2. Contour map and response surface for acidity in alcohol
fermentation using muskmelon at constant values (acidity:
0.567-0.895-1.222-1.549-1.876-2.204 %) as a function of initial
sugar concentration and fermentation time
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Fig. 3. Contour map and response surface for residual
sugarconcentration in alcohol fermentation using muskmelon
at constant values (residual sugar conc.: 4.592-5.056-5.521-
5.985-6.450-6.914-7.379°Brix) as a function of initial sugar
concentration and fermentation time
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Fig. 4. Contour map and response surface for residual alcohol
content in acetic acid fermentation using muskmelon at constant
values (residual alcohol content: 0.013-0.831-1.675-2.519-3.363-
4.208%) as a function of initial sugar concentration and
fermentation time
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Table 5. Experimental data for residual alcohol contents and acidity under different conditions of agitation rate and fermentation

time for muskmelon acetic acid fermentation

Exp. No. Fermentation conditions Residual alcohol content Acidity

Agitation rate (rpm) Fermentation time (h) (%) (%)
1 250 (1) 200( 1) 0 492
2 250(1) 100 (-1) 04 3.54
3 150 (-1) 200(1) 0 4.68
4 150 (-1) 100 (-1) 1.8 2.46
5 200 (0) 150 ( 0) 0 402
6 200 (0) 150 (0) 0 4.02
7 300 (2) 150 (0) 0 5.10
8 100 (-2) 150 (0) 1 3.24
9 200 (0) 250(2) 0 5.24
10 200 (0) 50 (-2) 3 1.92

Table 6. Polynomial equations calculated by RSM program for acetic acid fermentation” conditions for fermentation of muskmelon

vinegar
Response Polynomial equation R? Significance
. Y, = 12.697619 — 0.046095X,
Reifr‘:tfn‘?(lﬁg’)h"l —0.086238X, + 0.000048571X 2 0.9854 0.0009
+0.000140X X, + 0.000149X
Y5 = — 3.072321 + 0.014457X,
Acidity (%) + 0.046660X, + 0.0000016357X, 0.9942 0.0001

- 0.000084X,X, — 0.00004643X.,*

DX ,: agitation rate (rpm), X, fermentation time (h)
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Table 7. Analysis of variables for regression model of alcohol
content and acidity in acetic acid fermentation” conditions for
fermentation of muskmelon vinegar

. F-Ratio
Fermentation Residual aloohol
conditions c€stdual alcoho. ¥n
content (%) Acidity (%)
Fermentation time (h) 80.380***2 181.6%%*
Agitation rate (rpm) 16.282%* 46.310%%*

DAcetic acid fermentation of muskmelon wine obtained by optimum
alcohol fermentation conditions (initial sugar concentration 14°Brix
and fermentation time 80 h)

PxSignificant at 10% level; **Significant at 5% level, ***Significant
at 1% level
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Table 8. Predicted levels of optimum conditions for acetic acid fermentation" of muskmelon vinegar by the ridge analysis

Responses Fermentation time (h) Agitation rate (rpm) Estimated responses Morphology
Residual alcohol content (%) 150.00 200.00 0.03 (Min.) Minimum
Acidity (%) 250.00 200.00 5.27 Max.) Saddle point

YAcetic acid fermentation of muskmelon wine obtained by optimum alcohol fermentation conditions (initial sugar concentration 14°Brix and

fermentation time 80h)
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Fig. 5. Contour map and response surface for acidity in acetic
acid fermentation using muskmelon at constant values (acidity:
0.598-1.362-2.126-2.890-3.654-4.418-5.182%)as a function of
initial sugar concentration and fermentation time
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