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Abstract

The pectinase treatment conditions for clarification of persimmon vinegar were optimized and monitored
by response surface methodology. In clarification of persimmon vinegar by pectinase treatment with
variations in temperature, time and concentration, coefficients of determinations(R?) of the models were
above 0.91(p<0.05) in turbidity, browning color intensity and tannin content. The turbidity of persimmon
vinegar was decreased along with an increase of pectinase treatment temperature. The minimum value
of turbidity by pectinase treatment was 0.0021(absorbance at 660nm) in 49.38°C of pectinase treatment
temperature, 73.08 min of pectinase treatment time and 55.57ppm of pectinase concentration. The minimum
value of browning color intensity by pectinase treatment was 0.27(absorbance at 660nm) in 48.39°C, 71.74
min and 65.69 ppm. The minimum value of total tannin contents by pectinase treatment was 43.72mg/100
ml in 40.05°C, 66.02 min and 65.26ppm. The optimum conditions of pectinase treatment that satisfies the
least common multiple of turbidity, browning color and tannin content were 40~50°C, 60~70 min and 55~

70ppm.
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Fig. 1. Response surface on turbidity in clarification of
persimmon vinegar by pectinase at constant values
(O.D at 660nm: 0.030-0.045-0.060-0.075) as a func-
tion of temperature, time and concentration of
pectinase.
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Table 1. Experimental data on pectinase treatment for clarification of persimmon vinegar under different conditions
based on central composite design for response surface analysis

Pectinase treatment conditions” Physicochemical properties

Temperature Time Conc. of pectinase Turbidity Browning color intensity Content of tannin
(°C) (min) (ppm) (0.D) (0.D) (mg/100 ml)
35 40 40 0.061 0.385 46.27
35 40 80 0.058 0.367 4594
35 80 40 0.053 0.340 4566
35 80 80 0.042 0.293 45.18
45 40 40 0.048 0.345 46.97
45 40 80 0.047 0.329 45.84
45 80 40 0.029 0.275 4591
45 80 80 0.032 0.279 4473
40 60 60 0.048 0.298 44.00
40 60 60 0.041 0.297 44.31
50 60 60 0.029 0.301 46.90
30 60 60 0.050 0.318 46.55
40 100 60 0.044 0.341 46.68
40 20 60 0.090 0.460 48.00
40 60 100 0.041 0.293 47.02
40 60 20 0.050 0.387 48.66

YThe number of experimental conditions by central composite design

Table 2. Polynomial equations calculated by RSM program for pectinase treatment conditions for clarification of persimmon

vinegar
Response Polynomial equationl) R? Significance
Y1 = 0.113187+0.00230X;-0.001581250X>
Turbidity -0.0008937500X3-0.00005000X,:°-0.000012500X 1 X2 0.9480 0.0033
(O.D) +0.000014063X2" +0.00002000X 1 X3-0.0000012500X2X5 ' ‘
+0.0000006250X 5°
. Y2 = 1.183312-0.0154620X; -0.0089970X
B
roxﬁézg t‘;’l"r ~0.006497X5+0.000115X,>-0.00000125X, X2 0.93%5 0.0069
OD) +0.000064375X%+ 0.000066250X: X3 ’ )
: ~0.000002813XX3 -+ 0.000026562X5”
Y3 = 95.0650-1.860750X,-0.2144380X 2
Content of tannin ~0.217625X3+ 0.025700X,2-0.001000X 1 X2 09117 0.0145
(mg/100m!) +0.001991X5%-0.001875X,X3-0.0000625X2X3 : ’

+0.002303X5%

Y%y temperature(°C), Xz: time(min), Xs! concentration of pectinase(ppm)
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Table 3. Regression analysis for regression model of pectinase treatment in clarification of persimmon vinegar

. F-Ratio
Pectinase treatment conditions ; B .
Turbidity Browning color intensity Contents of tannin
Temperature(°C) 627" 1.66 5.08
Time(min) 17417 15.16™ 9.09™
Concentration of pectinase(ppm) 0.82 4007 11.84™

*Significant at 10 % level; **significant at 5% level; ***significant at 1% level
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Fig. 2. Response surface on browning color intensity in
clarification of persimmon vinegar by pectinase at
constant values(O.D at 420nm: 0.290-0.350-0.400-
0.450) as a function of temperature, time and con—
centration of pectinase.
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Response surface on content of tannin in clari-
fication of persimmon vinegar by pectinase at con-
stant values(mg/100ml: 44.30-46.50-48.00) as a
function of temperature, time and concentration
of pectinase.

Table 4. Predicted levels of the optimum pectinase treatment conditions for clarification of persimmon vinegar by the

ridge analysis

Physicochemical properties
Pectinase treatment conditions Turbidity (0.D) Browning color intensity Content of tannin
YL (0.D) (mg/100ml)
Min. Max. Min. Max. Min. Max.
Temperature(°C) 49.38 38.92 48.39 38.86 40.05 42.84
Time(min) 73.08 20.27 71.74 20.89 66.02 44.85
Concentration of pectinase(ppm) 55.57 58.29 65.69 52.99 65.26 24.77
Estimated response 0.021 0.085 0.270 0.460 43.72 48.56
Morphology Saddle point Minimum Minimum
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Fig. 4. Superimposed response surface(120° left rotation)
for optimization of turbidity(0.030, O.D at 660nm),
browning color intensity(0.290, O.D at 420nm) and
content of tannin{46.00mg/100ml) in clarification
of persimmon vinegar by pectinase as a function
of temperature, time and concentration of pectinase.
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Fig. 5. Superimposed response surface(180° left rotation)
for optimization of turbidity (0.030, O.D at 660nm),
browning color intensity(0.290, O.D at 420nm) and
content of tannin(46.00mg/100ml) in clarification
of persimmon vinegar by pectinase as a function
of temperature, time and concentration of pectinase.
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