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Abstract
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The purpose of this study was to find the optimal mixing conditions of three different amounts of gelatin,
green tea powder and sucrose for preparation green tea powder jelly. A central composite design involving
gelatin(12~16g), green tea powder(3~5g) and sucrose(40~60g) was used to investigate the sensory
characteristics of green tea powder jelly. Sensory characteristics, such as hardness, elasticity, sweetness,
transparency, color, flavor and overall quality of green tea powder jelly, were measured using a response
surface methodology computer program. The overall optimal conditions that satisfied all the sensory properties

of green tea powder jelly were 13.4g gelatin, 4.2g green tea powder and 50.8g sucrose.
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Table 1. Normal composition and increment of Green
tea powder jelly formula
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Table 2. Variations and their level or central composition
design of Green tea powder jelly

Jal

Ingredient Weight(g) Increment(g)
Gelatin 14 +2
Green tea powder 4 +1
Sucrose 50 +10
Water 400 0

Coded - Variables

Variable Symbol 5] o ]
Gelatin Xi 12 14 16
Green tea powder X 3 4 5
Sucrose X3 40 50 60
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Table 3. Experimental combination and data under various conditions of gelatin(X;), green tea powder(Xy), sucrose(Xs)

and their responses

Variable- Level® Responses™
Treatment —— X X Y, Y 2 Y Ye Y
1 -1 -1 -1 2.50 3.20 2.80 3.50 2.60 2.80 3.10
2 -1 1 -1 2.80 3.10 3.10 4.30 3.50 3.20 3.80
3 -1 -1 1 2.11 2.90 3.50 3.50 3.10 3.10 2.90
4 -1 1 1 3.40 3.20 3.60 3.90 4.40 3.80 3.90
5 -1 0 0 3.10 4.50 5.60 4.30 420 5.60 4.80
6 0 4] 4] 5.50 4.60 4.90 4.40 4.40 5.30 4.90
7 0 1 0 5.20 4.80 4.20 4.20 5.00 4.20 420
8 0 0 1 5.20 5.10 4.50 4.30 4,70 4.90 4.30
9 0 -1 0 4.00 420 4.40 4.20 3.30 3.10 3.90
10 0 0 -1 5.10 5.20 3.80 4.10 4.30 4.20 4.10
11 1 0 0 4.30 3.90 5.10 4.30 4.40 4.40 4.20
12 1 1 0 3.70 3.90 3.80 4.10 5.40 3.20 4.10
13 1 -1 0 4.00 2.80 4.80 4.20 3.60 2.80 430
14 1 0 -1 3.40 3.20 3.00 4.00 4.00 3.40 3.50
15 1 0 | 440 370 460 440 430 360 370
16 1 1 1 3.58 3.10 3.40 4.50 5.50 3.50 3.50

(a): Coded variable

(b): Y, = Hardness Y, = Elasticity Y3 = Sweetness Ys = Transparency Ys = Color Ye¢ = Flavor Y7 = Overall quality

Table 4. Polynomial equations calculated by RSM program for mixing of green tea powder jelly

Responses Polynomial equation R’ P Value
Y1=-88.248869+11.201135X,+5.481286X+0.069432X,-0.38 1674X 0. 166 732X, X, }
Hardness -0.428438X,7+0.007390X:X; +0.010287X3X,-0.001977X5” 0.94 0.0046
. Y,=-69.633435+8.181560X,+3.441208X,+0.418203X5-0.307239X,+0.119391 XX, }
Elasticity -0.692142X,-0.002213X5X1+0.012726X5X,-0.004297X.2 0.86 0.0466
Sweotnoss Y=-43.829264+0.393960X,+7.435498X,+1.223330X5-0.010019X,°-0.096087XX, 093 00064
-0.868858X,7+0.004876X:X,+0.012630X:X,-0.012827X5> : 0064
Transoarenc Y.=-5.761036+0.378100X,+2.930025X,+0.033806X5-0.021596 X °-0.064939X,X, 056 0der
fanspatency 0.217127X:>+0.010616X5X;-0.003193X5X,-0.001601X5> : '
Color Y5=-17.973214+1.560105X,+1.320018X,+0.228768X:-0.061260X,+0.074872X-X, 096 i
-0.195483X,2-0.0001 18X3X,+0.000641X:X-0.002076 X5 ' '
Flavor Yo=-56.083189+3.196610X,+7.349608X,+0.963692X:-0. 1 14832X,°+0.158120X:X, 09 00115
-1.570855X,2-0.015858 XX +0.063604X:X,-0.009495 X2 : -
=-35. 1. 971 X 4X3-0.0551 201 .
Overall quality Y725 086545+ 1 827563X+4.971484%:+0.676694X,-0.055 83X, 0. 10444430, 090 0.01%

-0.523670X,°+0.001842X3X,+0.016478X:X>-0.007587X5”

Xi = Gelatin, X; = Green tea powder, X3 = Sucrose
"Significant at 5% level

G2 753 2] A20E Al 15(2004)

- 114 -



A - Fuiel - @G s

Table 5. Regression analysis for regression model of the sensory characteristics in preparation of green tea powder jelly

Ingredient F-Ratio
Hardness Elasticity Sweetness  Transparency Color Flavor Overall quality
Gelatin(X,) 14.81 571 042 2.77 3.62 4.49 1.70
Green tea powder(Xz) 3.39 2.07 7.30° 3.70 20.38" 11.86° 5.80"
Sucrose(X3) 0.66 0.58 14.66 3.07 1.70 5.54" 5.89

“Significant at 5% level

Table 6. Predicted level of optimum preparation conditions for the maximized sensory properties of green tea powder
jelly by the ridge analysis and superimposing of their response surfaces

Preparation Level for maximum responses
conditions Hardness Elasticity Sweetness  Transparency Color Flavor Overall quality
Gelatin 14,27 13.94 13.64 15.58 16.76 13.03 13.43
Green tea powder 4.28 4.16 3.90 4.00 6.68 4.08 421
Sucrose 55.37 51.23 52.20 56.17 55.66 53.52 50.79
Morphalagy Max."” Max. Max S.p.” Max. Max. Max.

YMax. : Maximum
JS.P. : Saddle point
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gelatin(X;) x green tea powder(X») gelatin(X;) x sucrose(Xsz) green tea powder(X;) x sucrose(Xs)

Fig. 1. Response surface for hardness of green tea powder jelly

gelatin(X;) x green tea powder(X:) gelatin(X;) x sucrose(Xs) green tea powder(Xs) x sucrose(Xs)

Fig. 2. Response surface for elasticity of green tea powder jelly
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gelatin(X;) x green tea powder(X>)

gelatin(X;) x sucrose(Xs)

green tea powder(Xz) x sucrose(Xs)

Fig. 3. Response surface for sweetness of green tea powder jelly

gelatin(X;) x green tea powder(X)

gelatin(X;) X sucrose(Xs)

green tea powder(X;) x sucrose(Xs)

Fig. 4. Response surface for transparency of green tea powder jelly

gelatin(X,) x green tea powder(X)

gelatin(X;) » sucrose(X3)

green tea powder(Xz) x sucrose(Xs)

Fig. 5. Response surface for color of green tea powder jelly
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green tea powder(Xz) x sucrose(Xs)

Fig. 6. Response surface for flavor of green tea powder jelly

gelatin(X;) x green tea powder(Xz)

gelatin(X,) x sucrose(Xs)

green tea powder(X;) x sucrose(Xs)

Fig. 7. Response surface for overall quality of green tea powder jelly
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