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Table 1: Experimental design on the basis of Box- Behnken design and three variables (apple
vinegar, salt concentration, and storage time)

Run  A: Apple vinegar(%V/V) B: Salt(%W/V) C: Ripening Time
(Day)

1 4 3 10
2 3 3 19
3 5 3 19
4 4 3 10
5 4 2 1
6 3 2 10
7 4 3 10
8 5 3 1
9 4 2 19
10 4 4 19
11 3 4 10
12 5 2 10
13 4 4 1
14 4 3 10
15 5 4 10
16 3 3 1
17 4 3 10
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Figure 1: Effect of A: apple vinegar, B: salt concentrations on pH and C: effect of apple
vinegar and salt concentrations on acidity of samples.
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Figure 2: effect of apple vinegar concentration on nitrite content of samples.
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Figure 3: Effect of A: salt concentration and B: ripening time on L* C: Effect of apple
vinegar concentration and D: ripening time on chroma of samples.
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Figure 4: Effect of A: salt and apple vinegar concentrations, B: ripening time and apple
vinegar concentrations on penetration force of samples.
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Figure 5: Effect of salt and apple vinegar concentrations, ripening time on A and B: color, C
and D: texture, E and F: flavor, G and H: overall acceptance scores of samples.
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The aim of this study was to optimize the button mushroom (Agaricus
bisporus) pickle formulation by using of apple vinegar and salt. For
this purpose, effect of apple vinegar concentration (3, 4 and 5 % v/v),
salt concentration (2,3 and 4 %w/v) and storage time (1, 10 and 19
days) on physicochemical properties of button mushroom including
pH, acidity, nitrite content, color parameters, firmness and sensory
characteristics was investigated. Analysis of variance showed that by
increasing of vinegar and salt concentrations, pH and nitrite contents
decreased, but acidity increased (p<0.05). L* decreased by elevation
of salt and was developed during storage (p<0.05). Chroma index
decreased by increasing of vinegar and was improve during storage
(p<0.05). Required force for penetration in texture analysis, was
developed by upgrading of apple vinegar and salt concentrations and
storage time (p<0.05). Sensorial properties including flavor, texture
and overall acceptance were improving by increasing of salt and
vinegar levels but, color score was decreased (p<<0.05) which was in
agreement with color analysis. Finally, optimization of formula was
carried out according to the desirability of studied characteristics and
optimum formula was achieved including salt concentration of
2.963% (w/v), apple vinegar concentration of 3% (v/v) and storage
time of 19 days.
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