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Optimizing the Mixing Ratio of Ingredients in Crucian Carp
Carassius carassius Extracts to Improve Sensory Qualities
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To optimize the mixing ratio of ingredients to obtain the best sensory qualities, a response surface methodology
with a central composite design was performed on hot water extracts using crucian carp Carassius carassius
treated with diluted vinegar (pH 5.24-5.30). The optimal solutions for four parameters (overall accept-
ability, odor, flavor, and taste) were obtained using the second-order response surface regression models.
The optimal formulation appeared to be 124.15 g of ginger and 96.09 g of garlic with 1 kg of ground
crucian carp meat based on the desirability function technique.
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Table 1. Levels of factors for the response surface design
in actual and coded values

Coded values

Coded

Factors -1.4286 -1 0 1 1.4286
factor
Actual values
Ginger (g) X1 0 30 100 170 200
Garlic (g) Xz 0 30 100 170 200
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Table 2. Central composite design for the optimization

Farmulation Ingredients
number Ginger (X1) Garlic (X2)
1 0 0
2 0 0
3 1 -1
4 -1.4286 0
5 1.4286 0
6 1 1
7 0 -1.4286
8 0 0
g -1 1
10 0 0
11 0] 1.4286
12 0 0
13 -1 -1
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Dependent variables/predictive model p-value R?

Overall acceptability

O‘Elz 5.7868 +0.2903x ,— 0.1107x , —0.4787x%—0.5883x%+0.0790x ,x ; < 0.001 0.481
YV, =5.6824+0.2438x ,—0.0577x ,— 0.3963x % — 0.4994x%+0.0395x , x , <0001 0.485

Fla’;;rg = 5.8659 +0.1931x ; —0.0582x ,— 0.4558x2 — 0.4814x%+0.0592x | x , < 0.001 0.402

Taste < 0.001 0.456

¥V, =5.6810+0.2238% , —0.1140x ,—0.4961x3—0.6057x%+0.1645%  x
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Fig. 1. Contour and surface plot of overall acceptability and odor sensory attributes.
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surface plot of texture and taste sensory attributes.
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Fig. 3. Response optimization curve for all sensory attributes.
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