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Optimum Levels of Flavoring Materials for Gel-type
Dessert Using Chicken-feet Gelatin

Juyeon Lim, Eun Gyung Jang and Kwang-Ok Kim*
Department of Food and Nutritional Sciences, Ewha Womans University

This study was conducted to determine optimum levels of flavoring materials for gel-type dessert using chicken
feet gelatin, Effects of levels of sucrose, citric acid and strawberry flavoring on the consumer acceptability of
gelatin desserts were examined and the optimum levels were determined using response surface methodology. The
optimum levels of flavoring materials determined for gelatin dessert containing 2% gelatin powder, were 19, 0.50,
and 0.35% for sucrose, citric acid, and strawberry flavoring, respectively.
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Table 1. Experimental design for the acceptability test of gelatin desserts prepared with different levels of flavoring materials”

Samples
Consumer panelists
1 2 3
1,31 12,0.2,0.30 17,0.8,0.55 17,0.5,0.30
2,32 22,0.2,0.30 17,0.5,0.30 22,0.8,0.30
3,33 17,0.2,0.55 22,05,0.05 12,0.5,0.55
4,34 17,0.8,0.05 17,0.2,0.05 12,0.8,0.30
535 17,0.5,0.30 12,05, 0.05 22,0.5,0.55
6,36 17,0.5,0.30 22,0.8,0.30 22,0.5,0.05
7,37 22,0.5,055 12,05,0.05 17,0.5,0.30
8,38 17,0.8,0.05 12,0.2,0.30 17,0.2,0.55
9,39 22,0.2,0.30 17,0.2,0.05 17,0.5,0.30
10, 40 17,0.8,0.55 12,0.5,0.55 12,0.8,0.30
11,41 17,0.8,0.55 17,0.5,0.30 22,0.8,0.30
12,42 12,022,030 17,0.2,0.05 22,0.5,0.55
13,43 12,0.5,0.55 22,0.5,0.05 12,0.8,0.30
14, 44 22,0.2,0.30 17,0.5,0.30 17, 0.8, 0.05
15,45 17,0.5,0.30 12,0.5,0.05 17,0.2,0.55
16, 46 12,0.8,0.30 17,0.8,0.55 17,0.5,0.30
17,47 17,0.8,0.05 12,0.2,0.30 17,0.5,0.30
18,48 22,05,0.55 12,0.5,0.05 17,0.2,0.05
19, 49 17,0.2,0.55 22,0.8,0.30 17,05, 030
20, 50 22,0.5,0.05 22,022,030 12,0.5,0.55
21,51 17,0.8,0.05 17,0.2,0.55 17,0.8,0.55
22,52 12,0.5,0.55 12,0.5,0.05 17,0.5,0.30
23,53 12,0.8,0.30 17,0.5,0.30 22,0.8,030
24, 54 22,0.5,0.05 22,0.2,0.30 17,0.5,0.30
25,55 12,0.2,0.30 22,0.5,055 17,0.2,0.05
26, 56 17,0.8,0.05 17,0.2,0.55 17,05,0.30
27,57 22,0.5,0.05 22,0.8,030 17,0.2,0.05
28, 58 22,05,055 17,0.5,0.30 12,02,0.30
29,59 17,0.8,0.55 12,0.8,0.30 22,0.2,0.30
30, 60 12,05,0.05 12,05,0.55 17,0.5,0.30

USucrose; citric acid and strawberry flavoring (%).
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Table 2. Mean values for the acceptability” of gelatin desserts prepared with different levels of flavoring materials

EXpﬁa“f“ml SU? (%) CA? (%) SF? (%) Y? Y Y, Y
1 12 02 0.30 4.1° 3.4° 38 6.2%
2 22 02 030 5.5 5.8° 4% 57
3 12 0. 0.30 3.4° 3.9% 45" 6.0™
4 22 038 0.30 5.4% 59" 5.0 5.6%
5 12 05 0.05 4 35* 5.0 45*
6 22 05 0.05 5.5 5.4% 5.9% 43
7 12 05 0.5 43 4.3%% 5.2% 5.6
8 22 05 0.55 6.4" 6.9° 6.7 66"
9 17 02 0.05 5.0% 5.0 53 4.6%
10 17 038 0.05 5.3 5.3% 5.5% 43
11 17 02 0.55 4.8 6.1° 4.6% 6.4%
12 17 08 0.55 5.5 5.8% 5.7 5.9%
13 17 05 030 6.5" 6.1° 5.5 63"
14 17 05 030 6.6 6.1° 6.1% 6.2%
15 17 05 030 7.1° 6.1° 6.1% 64"

DValues within a column not sharing a superscript letter are significantly different (p<0.05, Tukey test).

PSU, sucrose; CA, citric acid; SF, strawberry flavoring.
3)Yl, overall; Y,, sweetness; Y,, sourness; Y,, strawberry flavor.
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Table 3. Analysis of variance table showing the significance of
the effects of flavoring materials on the acceptability of gelatin
desserts

Sum of squares
Source v . Y. -
1 2 4
Sucrose 21.82%%%  D685k** 5.53* 1.27
Citric acid 7.73%* 1.27 7.72%* 0.50
Strawberry 5 g5 395 108 171655
flavoring

* okk errSignificant at p<0.05, p<0.01 and p<0.001, respectively.
1>Y1, Y, Y, and Y, overall, sweetness, sourness, and strawberry
flavor, respectively.
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Table 4. Analysis of variance table for the second order response surface model showing the effects of flavoring materials on the

acceptability of gelatin desserts

Sum of squares
Source Degree of freedom
Y]l) Yzl) Y31) Y41)

Model 9 20.67%%* 312 % 13.75%* 17.76%%*

Linear 3 12.56%** 23.46%** 4.98* 11.93%**

Quadratic 3 16.60%** 7.36%** 8.16%* 5.01*

Crossproduct 3 0.51 0.39 0.60 0.82
Residual 20 5.85 4.11 7.28 7.39
% Variability
explained (R?) 835 884 654 70.6

*, 0k FxEGignificant at p<0.05, p<0.01 and p<0.001, respectively.

l>Y1, Y, Y,, and Y,,; overall, sweetness, sourness, and strawberry flavor, respectively.
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Table 5. Regression coefficients of the second degree
polynomials® for the acceptability® of gelatin desserts prepared
with different levels of flavoring materials

Coefficients Y? Y,? Y Y2
0 -11.14 -1044 -3.36 2.25
1 1.59 1.50 0.73 0.26
2 9.31 577 11.32 1.49
3 2.70 0.98 -5.70 722
11 -0.04 -0.04 -0.02 -0.01
22 -11.19 -4.28 -10.03 -1.89
33 -8.78 -1.83 422 -12.72
12 0.10 -0.06 -0.07 0.01
13 0.15 0.15 0.12 0.25
23 1.11 -1.11 278 -0.83

DY=Bo+B, X +B, X+ B, X +B,, X 4B X, 4B X +B 1, X X B, X X,

XX,

:X,, X,, and X, sucrose, citric acid, and strawberry flavoring,
respectively.

Z)Yl, Y, Y, and Y,; overall, sweetness, sourness, and strawberry
flavor, respectively.
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Fig. 1. Spline interpolation of response surface for the acceptability of gelatin desserts prepared with different levels of sucrose and

citric acid with strawberry flavoring level fixed at 0.35%.
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