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Effects of Ethanol and Organic Acids on Color, Fishy Odor and in vitro
Absorption Rate of Calcium of Dried Large Anchovy
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Abstract

The optimization of ethanol treatment was carried out by response surface methodology (RSM) which was
expressed through change of 4E value for improvement of color of dried large anchovy. The optimum condition
was shown as treatment with 7 volumes (v/m) of ethanol at 50°C for 9 hrs. At this condition, the removal
rates of trimethylamine (TMA) and fat considered as fishy odor-causing materials were 81.1 and 77.4%,
respectively, when analyzed by solid phase microextraction (SPME)/gas chromatography and soxhlet method,
respectively. The effect of citric acid on the removal rate of TMA was the highest one among organic acid
treatments. The removal rate of TMA was affected greatly by the concentration of organic acid rather than
the temperature and time of treatment. 73% of TMA was removed by treatment of 1% of citric acid at 20°C
for 20 min. Specially, above 90% of TMA could be removed by the combination of alcohol and citric acid
treatment. In vitro absorption rate of calcium was also increased to 12.3% by the combination of alcohol and
citric acid treatment compared with 2.9% of control.
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Table 1. Experimental ranges and values of independent
variables in a central composite design of ethanol treatment
for color improvement of dried large anchovy

Ranges and levels
-14 -1 0 1 14
2.8 40 7.0 100 11.2

38 50 80 11.0 12.2
22 30 50 70 78

Independent variables Symbol

Ethanol volumes (v/m) X
Treatment time (hr) X2
Treatment temperature (°C) X3
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Table 2. Responses of the dependent variable on ethanol
treatment to improve the color of the dried large anchovy

Run Independent variables Dsglir;%elzgt
Temperature  Ethanol volumes Time JE

1 -1 -1 -1 47.34
2 -1 -1 1 46.01
3 -1 1 -1 50.39
4 -1 1 1 51.65
5 1 -1 -1 47.26
6 1 -1 1 46.37
7 1 1 -1 50.06
8 1 1 1 53.13
9 0 0 0 40.62
10 0 0 0 40.76
11 0 0 0 40.74
12 0 0 0 40.82
13 -1.4 0 0 47.89
14 14 0 0 4773
15 0 -14 0 46.46
16 0 14 0 5253
17 0 0 -14 42.27
18 0 0 14 40.86

Table 3. Effect of independent variables by multiple linear
regression for ethanol treatment to improve the color of
the dried large anchovy

Factors Coefficients Factors Coefficients

Constant 747207 X4 0.1066
X1 -1.1832™ X1 Xz 0.0018"
X; -0.6968" X X3 00136
Xs -1.5294™ XoX3 -0.0882"
X, 0.0117" R 0.9803
Xo 0.1198™ probability  p<0.0001

"p>0.05, “p>0.01.
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Fig. 1. Response surface of 4E on the variables of temperature and ethanol volumes (A), temperature and time (B) and
ethano! volumes and time (C) to determine the optimum condition for ethanol treatment of the dried large anchovy.
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Fig. 2. The effect of ethanol treatment on the removal rate of TMA and fat in the dried large anchovy.

(A): ethanol volume, (B): tremperature, (C): time.
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Fig. 3. Change in the removal rate of TMA during treatment
with various organic acids at room temperature for 1 hr.
Concentration of each organic acid was adjusted to 1%.
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