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Abstract

The purpose of this study was to find out the optimal mixing ratio of green tea powder, sugar, and water for the
preparation of Seolgiddeok through Response Surface Methodology based on the color, sensory, and texture test.
The oganoleptic anc. textural properties of Seolgiddeok prepared with various concentrations of green tea powder
(0% (control group}, 0.5% (GT-0.5 group), 1% (GT-1.0 group), 1.5% (GT-1.5 group), 2% (GT-2.0 group)), and
their quality changes during storage were also investigated. The optimal mixing ratio of green tea powder, sugar,
and water for prepaiing the best quality Seolgiddeok was 1.0%, 12%, and 22%, respectively. The proximate com-
position of green tea powder was 21.70% of crude protein, 8.49% of crude lipid, 2.95% of reducing sugar, and
6.40% of ash. The contents of crude lipid, reducing sugar, and catechins in Seolgiddeok added with a green tea
powder were increased with increasing the content of green tea powder. The hardness and gumminess of GT-1.0
group were the lowest among four groups, whereas GT-1.0 and GT-2.0 groups had the lowest cohesiveness. While
the control group was the lowest in adhesiveness, the springness was not significantly different among all groups.
GT-0.5 and GT-1.5 ygroups were the highest in sweet taste and colorfulness, respectively. However, GT-1.0 group
had the best overall quality. Total microbial numbers, the acidity and pH in Seolgiddeok during storage were
decreased with increasing green tea powder content, and especially those of GT-1.0 and GT-1.5 groups were rel-
atively the lower than others. The “L” value (lightness) of the control group (no additives) was the highest among
five groups, and the value was decreased with storage period, and especially GT-0.5 groups had the lowest bright-
ness. The “a” value 'reddness) of the control group was the highest, followed by GT-0.5, GT-1.0, GT-1.5, and GT-
2.0 group in order. The “b” value (yellowness) was increased with the increase of green tea powder content. Above
results indicated that GT-1.0 group showed the best quality of Seolgiddeok through organoleptic and rheology tests.
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Table 1. Classification of experimental groups

Experimental factor (%)

Groups”

Rice powder Green tea powder Water Sugar Sait
Control 100 - 22 12 07
GT-0.5 99.5 0.5 22 12 07
GT-1.0 99.0 1.0 22 12 07
GT-15 98.5 1.5 22 12 07
GT-2.0 98.0 2.0 22 12 07

"Control group: No green tea powder and rice powder 100%

GT-0.5 group: Green tea powder 0.5% and rice powder 99.5%
GT-1.0 group: Green tea powder 1.0% and rice powder 99.0%
GT-1.5 group: Green tea powder 1.5% and rice powder 98.5%
GT-2.0 group: Green tea powder 2.0% and rice powder 98.0%
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Operating conditions of HPLC for analysis of catechins

Measurement Conditions
Column ODS-5 column (Nomura chem. Co.,
4.6 mm X 25 cm)
Flow rate 1.0 m¥/min
Detector 280nm
Mobile phase 0.1% H,PO, in CH,CN-THF-H,0

(15:5:80, v/viv)
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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 1 kg
Sample area 20 X 20 mm
Deformation 40%
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Table 2. Proximate compositions of materials contents

and Seolgiddeok added with green tea powder
(dry weight %)

Groups Moisture Reduc1£1g Protein  Lipid Ash
sugar

Greentea 311 995 2170 849 640
powder

Rice 13.90 0.15 7.66 0.41 0.40
Rice powder 30.07 0.17 7.31 1.31 0.32
Control 4172 0045 3383 0.014 0403
GT-0.5 4177 0073 4.00 0.015 0.430
GT-1.0 41.70 0085 4.18 0.020 0449
GT-1.5 42.01 0.090 4.18 0.027 0.506
GT-2.0 4175 0110 4.18 0.033 0.575
F-value 245 614.14%¥%69.20***196.46***228.38***
“Conversation of glucose standard.

*¥2P<0.001.
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Table 3. Mineral compositions of materials contents and

Seolgiddeok added with green tea powder (mg%)
Groups Ca Fe Na K
Green tea powder  17.75 1.97 14.52 61.72
Rice 0.22 0.06 2.20 5.63
Rice powder 0.70 0.22 3.84 5.11
Control 041 0.10 222 5.98
GT-0.5 0.50 0.21 2.78 6.25
GT-1.0 0.55 0.22 2.88 6.37
GT-1.5 0.59 0.27 3.17 6.45
GT-2.0 0.62 0.31 3.04 6.42

F-value 28.92%** 13 71%%* 4621%*%*  526*
*P<0.05, ***P<0.001.
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Fig. 1. HPLC chromatogram of catechin isolated from
green tea powder and Seolgiddeok added with green tea
powder. (A): standard , (B): green tea powder, (C): GT-0.5,
D): GT-1.0, (E): GT-1.5 (F): GT-2.0 (-)-EGC: epigalloca-
techin (-)-EGCg: epigallocatechin gallate (-)-EC: epicatechin
(-)-ECg: epicatechin gallate.
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Table 4. Color test of Seolgiddeok added with green tea
powder

. glxalj:]. .

Groups Hunter Values
L a b

Control  86.7440.46" -1.5440.06™  + 7.05+0.54°
GT-0.5  75.95+099° -2.8642.16 +18.40+4.45
GT-1.0  71.18+0.35° -3.78+1.98 +22.93+5.03°
GT-1.5  66.89+1.19" -4.15+1.90 +25.99+5.80°
GT20  65.75+0.64° -5.684+0.17 +26.71%4.66°
F-value  237.02%%* 555.74%** 1670.20%**

All values are meantSD.

Values within a column with different superscripts are
significantly each groups a: p<0.05 by Duncan’s multiple range
test.

*Not Significant ***P<0.001.
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Table 5. Texture of Seolgiddeok added with green tea powder
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Groups Hardness Cohestveness Gumminess Springness Adhesiveness
P (Dyne/em’) (%) ® (%) ®
Control 218.44::60.50" 123.67+15.81° 486.97+177.42° 100.39+1.02 -27.00+6.73°
GT-0.5 212.25::32.54° 114.67+14.73" 429.39+ 76.57° 100.49+1.27 -20.3345.66°
GT-1.0 157.61::18.62° 101.94+ 4.21° 284.46+ 34.67° 99.99+2.02 -16.00£7.05°
GT-1.5 207.03::37.36 114.95+ 6.46° 421.45+ 65.85" 100.65+0.84 -14.88+5.72°
GT-2.0 198.11::23.87° 100.63+12.50° 357.27+ 84.72% 100.39+1.35 -18.89+5.58°

F Value 4,14%% 6.26%** 5.54%* 0.27 5.10%*

All values are meantSD.

Values within a column with different superscripts are significantly each groups at p<0.05 by Duncan's multiple range test.

“Not significant **P<0.01 ***P<0.001.
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Table 6. Sensory quality of Seolgiddeok added with green
tea powder (score™)

Groups Control GT-0.5 GT-1.0 GT-1.5 GT-2.0 F-value
Flavor 4 457 510 411 350 L.15
Color 4 395 493 520 3589 1.10
Sweet taste 4 427 399 363 262 021
Astringent taste 4 427 504 556 674 148
Delicate taste 4 431 499 446 417 220
Overall taste 4 469 550 481 3.00 0.6l
Softness 4 4.83 583 533 375 021
Texture 4 475 508 442 292 0.79
Moistness 4 425 475 417 325 059
Swallowing feel 4 475 525 500 292 0.21
Gumminess 4 474 530 443 375 099
Overall quality 4 469 580 470 276 0.61

*Seven score making: The higher quality is the number will
increase.
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