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4. Centeral Composite faced Design
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5. Response Surface Regression
6. Predicted profiler
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Table 1 Central composite faced design and responses of dependent variables

Treatment Factors Response
No. szzt)ln Con :(e):/il)trate pH Brix aw (;RA)H)
1 7 80 343 58 0.62 154
2 7 60 3.73 48 0.63 199
3 3 70 3.46 56 0.68 22.8
4 5 70 344 56 0.64 21.1
5 5 70 3.46 57 0.63 21
6 3 80 344 58 0.68 219
7 5 70 3.38 56 0.63 21.1
8 5 70 344 56 0.64 21
9 7 70 347 57 0.62 21.1
10 3 60 33 46 0.71 23.1
11 5 60 3.35 47 0.65 214
12 5 70 344 56 0.64 21.1
13 5 80 347 58 0.63 20.1

Table 1 Central composite faced design and responses of dependent variables (Continue)

Treatment Factors Response
No. Gelatin  Concentrate  Hardness Cohesiveness Adhesiveness Gumminess Chewiness Springiness  Stringiness
(%) (%) ®@ (mj) ® (mj) (mm) (mm)
1 7 80 4160 0.9 1 3435 104 35 0.77
2 7 60 3374 1 3 2794 944 29 1.06
3 3 70 2289 0.8 1.1 1825 54.6 3.1 1.1
4 5 70 31100 0.9 49 2653 87.7 35 148
5 5 70 3000 0.9 4.5 2593 842 35 133
6 3 80 2587 0.7 1.6 2236 69.5 32 1.7
7 5 70 2983 0.9 4 2508 84 33 12
8 5 70 3006 0.9 49 2620 85 34 14
9 7 70 3665 0.9 2.1 3082 98.6 3.1 0.61
10 3 60 1843 0.8 1.2 1580 46.8 3 1.16
11 5 60 2244 0.9 39 2055 732 34 1.76
12 5 70 3203 0.9 5 2687 85 35 14
13 5 80 3247 0.8 33 2876 90.9 35 1.59
Yye
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Table 2 Analysis of variance (ANOVA) for the response surface model of Chemical properties

Source pH aw Brix
df  Coefficient p df  Coefficient p df  Coefficient P
model 2 <0.0013™ 5 <0.0001™ 5 <0.0001""
B. 3.44 0.64 56.27
A -0.034 5.500%10° 0.53 <0.0001™"
B 0.053 0.001™" -0.011 <0.0001"" 55 <0.0001""
A2 0.015 0.0004™" 02 0.075™
B? -0.048 0.015" 7.086x10° 0.0006™"" 4.1 <0.0001™"
A*B 5.500x10° 0.0331" -0.35 0.003™"
Residual 10 7 7
Lal‘;li‘t"f 6 0568 3 03218 3 0202
Pure
Error 4 4 4
Cor
Total 12 12 12
R? 0.737 0.986 0.999
Adj- R? 0.685 0.977 0.999
Pr- R? 0.55 0915 0.995
cv 0.87 0.64 029
s (significant at 99%), ** (significant at 95%), NS (non significant)
Table 3.Analysis of variance (ANOVA) for the response surface model of texture
Sourse Hardness Cohesivness Adhesivness Chewiness
df Coefficient p df Coefficient p df Coefficient P df Coefficient P
model 2 <0.0001™" 3 <0.0001"" 2 0.0002°" 4 <0.0001""
B. 2977 0.86 435 84.45
A 746.7 <0.0001™" 0.092 <0.0001™" 21.07 <0.0001™"
B* 4222 <0.0001™"" -0.04 <0.0001"" 8.41 <0.0001""
A -0.02 <0.0001"" -2.68 <0.0001"" -6.04 0.002™"
B? -0.56 0.678
A*B 0.6 0.06™ 3.16 0.02"
Residual 10 9 10 8
La;li‘t"f 6 01338 5 064 6 028 4 013
Pure
Error 4 4 4
Cor
Total 12 12 12 12
R? 0.956 0.998 0.919 0.991
Adj- R? 0.947 0.997 0.878 0.984
Pr- R? 0.928 0.995 0.845 0.946
cv 4.81 0.48 1733 26

*** (significant at 99%), ** (significant at 95%), NS (non significant)

YYo
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Continue Table 3 Analysis of variance (ANOVA) for the response surface model of texture

Source Gumminess Striginess Springiness
df Coefficient p df  Coefficient p df Coefficient P
model 2 <0.0001"" 5 0.0002" 5 0.0003™"
B. 25342 1.36 3.45
A 611.67 <0.0001™" -0.25 0.0005" 0.04 0.264 N5
B 353 <0.0001™" 0.013 0.759N8 0.15 0.0017""
A? -0.5 <0.0001™" -0.32 0.0001™"
B? 032 0.001°""
A*B -0.21 0.005"" 0.11 0.0299"
Residual 10 7 7
Lack of
ackol 6 02128 3 05218 3 0.63N
Fit
Pure 4 4 4
Error
Cor 12 12 12
Total
R? 09726 0.947 0.909
Adj-R? 09671 0.909 0.864
Pr-R? 0.9591 0.739 0.676
cv 3.62 8.03 247

(significant at 99%), ** (significant at 95%), NS (non significant)
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Table 4 Comparison the optimal and tested amount to optimize the ginger gummy candy

Response Predicted values Experimented values
pH 3.44° 3.44+0.01°
brix 57.66 57.6°
RH 19.78° 20.12+0.11*
aw 0.632° 0.627+0.002°

hardness (g) 3382.34° 325145.03°
cohesivness (g) 0.81* 0.83+0.005*
Adhesivness (mj) 3.98° 3.78+0.32°
gumminess (g) 2873.37° 2686.59+ 2.42°
chewiness (myj) 91.89° 89.76+0.011°
Springiness (mm) 3.62° 3.5240.1°
stringiness (mm) 1.70° 1.67+0.03"

* The same small letter in each row shows no significant difference at the level of 95% (p >0.05).
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Table 5 Sensory test results for optimal sample with 4.95% gelatin and 80% grape concentrate
Hardness Chewiness Adhessiveness Springness Taste Aroma Sweets Color Form Overall
acceptance
4.00 4.00 4.00 4.40 3.80 3.80 3.80 440  4.60 4.00
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Gummy confections, as one of the favorite snacks among people meal especially children, have special
position, stable and growing in confectionery industry. In this product, hydrocloids especially gelatin and
sugar are the most important components of the formula. The purpose of this study is to investigate the
effect of gelatin chicken feet at different levels (3, 5 and 7 percent) and grape concentration (60, 70, 80%)
as a natural sweetener on the moisture, water activity and texture characteristicson ginger gummy
confection using response surface methodology (RSM). Based on analysis of variance results, by
increasing the gelatin concentration of chicken feet, the water activity of functiunal ginger gummy
confection decreased significantly (p<0.01), while in the same condition, the texture parameters including
hardness, cohesivness, adhesivness, stringiness, chewiness, gumminess and springness showed significant
improvement (p<0.01). The effect of grape concentration had a direct and significant relationship with the
brix, water activity and texture parameters such as hardness, gumminess, chewiness and springiness. The
density of gelatin and grape concentrate don’t have significant effect on the gummy confections moisture
(p>0.05). The amount of gelatin 4.95% and grape concentration 80% is determined as an optimal
condition for ginger gummy formulations. In common optimization condition, there is no significant
difference between model predicted values and tested values (true values) (p>0.05) and the resulted
gummy confection, had desirable characteristics concerning the qualitative parameters in view of sensory
panellists.

Key words: Functiunal gummy confection, Chicken feet gelatin, Grape concentrate, Ginger, Tecture
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