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Abstract

The purpose of this study is to find out the optimal mixing ratios of three different amounts of green tea
powder, sugar and water for preparation of Sulgiduk through Response Surface Methodology based on the

color, sensory,

and texture test. The green tea powder levels were included 0.5~1.0%, water levels were

included 15~25% end sugar levels were included 5~15% per weight of rice powder. The optimal mixing ratios
of a green tea powder, sugar and water for manufacturing the best quality of Sulgiduk were 1.0%, 12% and

22%, respectively.
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Table 1. Experimental conditions for the central composite
design for the optimization of making Sulgiduk

Experimental factor

Exp. No Real values(%) Coded values

Green tea powder Water Sugar X, X, X,

1 05 15 5 -1 -1 -1
2 1.5 15 5 1 -1 -1
3 0.5 25 5 -1 1 -1
4 1.5 25 5 1 1 -1
5 0.5 15 15 -1 -1 1
6 1.5 15 15 1 -1 1
7 0.5 25 15 -1 1 1
8 1.5 25 15 1 1 1
9 0.5 20 10 -1 0 0
10 1.5 20 10 1 0 0
11 1.0 15 10 0 -1 0
12 1.0 25 10 0 1 0
13 1.0 20 5 0 0 -1
14 1.0 20 15 0 0 1
15 1.0 20 10 0 0 0
16 1.0 20 10 0 0 0
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Table 2. Conditions for operating rheometer for texture
profile analysis

Measurement Conditions
Sample height 20 mm
Table speed 120 mm/min
Sampling speed 90 mm/min
Weight of load cell lkg
Sample area 20 X 20 mm
Deformation 40%
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Table 3. Ducan's mulliple range test for color test of
Sulgiduk added with green tea powder
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Table 4. Ducan's multiple range test for texture of
Sulgiduk added with green tea powder

Sample No. L value** a value** b value**
1 77.61 -3.67 +18.63
2 70.59 -4.62 +24.24
3 72.82 -4.05 +21.35
4 66.¢:2 -4.84 +26.35
5 73.61 -4.25 +22.18
6 69.27 -4.60 +24.50
7 7151 -4.56 +23.13
8 64.£0 -4.96 +27.89
9 75.53 -4.13 +21.82

10 68.£5 -4.84 +26.25
11 72.68 -4.68 +24.03
12 68.27 -4.92 +26.91
13 71.59 -4.39 +23.69
14 70.48 -4.45 +24.53
15 70.02 -4.63 +24.84
16 70.23 -4.26 +23.94

Mean values of the colcr values are significantly different
variables by F-value. (*F<).05, **F<0.01)
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Sample Hardness** Cohesi- Gummi- Spring- Adhesiv-
No. veness ness* ness eness

1 273.638 128384 620.902 101474 -23
261.147 137.625 631913 100.05 -14
156.260 133.141 370.473 100.559 -8.7
151.156 109.934 297439 100.610 -7.3
219416 131.874 513.835 100.279 -237
150202 100.448 268.485 100379 -13
107.130  126.085 239.312 101218 -10.7
105.445 114917 213.616 101.885 -9
228.058 118366 482450 99.720 -21.7
10 155539 95013 255.762 100938 -6.7
11 195402 143.897 495418 101315 -73

Relie CREN BN e MRV I N )

12 118.447 128.148 270.872 101.838 -6
13 244.173 124.587 535219 100982 -2.7
14 211.085 124314 464.610 100.836 -11.3

15 187.180 107470 354.612 101.929 -83
16  200.158 127.266 338.251 100287 -9.7

Mean values of the texture are significantly different variables
by F-value. (*F<0.05, **F<0.01)

2. 24

Rheometerell 2]3 7|44 EAE &A% Age
Table 49} 7} Hardness, gumminess, springness,
adhesivenesse= o] x}3]F] 24l o)l AR Hkg-HHE
A2] A= Rio| 0.6929~0.9492%. %2 Helglen), F
7479 A} 5% Felde] AR 7S hardness}
gumminess$ith. Hardness:= 2] 7l 2A 8k
w=c} Eo| 7ol vF ¥yt Ao hardness:
723 Bar B9 AHrleke] 17%~20%% o hardness

Table 5. Ducan's multiple range test for sensory quality of Sulgiduk added with green tea powder

SampleNo. Sweet taste  Astringent taste  Delicate taste ~ Overall taste Color* Texture Overall quality
1 1.5 2.3 23 22 2.7 33 25
2 1.8 3.9 23 25 42 33 32
3 1.7 3.0 .27 2.6 2.1 3.5 2.3
4 1.8 3.7 3.0 32 4.3 35 32
5 5.5 27 325 49 27 5.0 49
6 4.7 2.7 33 42 32 45 43
7 58 3.7 32 4.8 3.0 47 5.0
8 5.0 5.0 3.7 4.8 5.7 52 53
9 4.0 33 4.2 43 33 53 49
10 3.7 35 33 4.0 4.5 47 43
11 3.2 3.0 3.0 43 4.7 43 4.7
12 3.7 33 3.7 48 4.7 4.8 5.0
13 3.7 3.7 32 43 35 52 52
14 42 2.5 2.7 42 3.8 53 50
15 42 3.6 2.5 45 4.7 45 4.7
16 35 2.7 2.7 43 5.5 5.0 4.0

Mean values of the sensory qualityare significantly different variables by F-value. (*F<0.05, **F<0.01)
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Fig. 2. Response surface for sensory scores in overal I taste of Sulgiduk using different contents of tea powder, water and sugar.
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Fig. 3. Response surface for sensory scores in overal ] quality of Sulgiduk using different contents of tea powder, water and sugar.

Table 6. Taylor second eqiations calculated by response surface method program.

2

Response Taylor second equation R Significance
L y = £0.2808 — 13.8105X,-+0.7321X,—0.3713X,+3.9628X,"—0.0775X, X,  0.9768 0.0003
--0.2589X,+0.1085X X, +0.0109X,X, —0.0066X,’
a y =—4.5715—2.1540X, +0.2900X, —0.2104X,+0.4545X,*—0.0055X X,  0.9246 0.0094
--0.0081X,+0.0495X, X, +0.0004X,X,~0.0071X,’
b y = 152003+ 11.5065X, —0.6924X, + 1.0396X,—~3.5738X ' +0.0915X X,  0.9685 0.0008
+0.0216X,’—0.1765X, X, —0.0025X,X, —0.0327X,’
Hardness y = 22.2003 —29.1726X,+49.5601X, — 33.7687X, — 24.6469X,’ 0.9492 0.0031
43.7450X 1X2 — 1.6512X,"— 2.6650X X, +0.3516X,X, — 1.1769X,’
Cohesiveness  y = 128.5076—2.6746X, —0.2026X,—0.0439X, — .0049X,’—0.0221X X, ~ 0.0119 0.0660
4-0.0039X,’ —0.0518X X, +0.0057X,X, — 0.0016X,’
Gumminess y = §40.5984—-70.9711X,+31.2142X, — 86.8650X, — 100.0075X,’+ 0.8394 0.0243
6.7800X,X,— 1.8387X,’— 10.4510X X, + 1.2776X, X, —2.8321X,’
Springness y = 108.2351 +4.2082X, —0.7463X,—0.4928X,—3.5989X* +0.1021X X,  0.6929 0.3190
+0.0139X,’+0.1070X X, +0.0140X X, +0.0072X
Adhesiveness  y = —61.6110+77.4221X,+0.5884X,—0.2738X,—27.1310X* 0.8456 0.0645
—0.8300X, X, +0.0307X,’+0.1000X, X, —0.0200X,X, +0.0167X,’
14%2 2 1 273 3
Sweet taste y = -6.8341 +1.1483X, +0.7057X, +0.2988X, —0.1241X,"~0.0100X,X, ~ 0.8526 0.0573
—0.01724X, —0.1000X, X, +0.0020X, X, — 0.0028X,
Astringent taste  y = 6.7448 —2.2796X, —0.1959X, —0.3039X, + 1.1448X '+ 0.0450X,X, ~ 0.7057 0.2924
+0.0014X,’ —0.0250X, X, +0.0165X,X, —0.0005X,’
Overall taste y = ~2.4676+3.4352X,+0.1130X,+0.5875X,—1.8276X,’+0.0500X X, ~ 0.8253 0.0881
~ 0.0023X, —0.0800X,X, —0.0030X,X, —0.0142X }
Color y = 4.8934—3.7431X, —0.5534X, —0.4043X, —2.2966X,"+0.1 150X X,+  0.8771 0.0356
0.J090X,” —0.0050X, X+ 0.0135X,X, — 0.03296 X’
Overall quality  y = -3.8710+4.6521X, +0.4364X,40.1932X,~2.3310X,”+0.0550X, X, ~ 0.7271 0.2494

—0.0133X,’ —0.0950X X, + 0.0065X,X, — 0.0033X,’
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Fig. 5. Optimal conditions of tea powder and water in sensory quality.
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