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Abstract

Tea was known to have different taste and flavor with leaching temperature and time. This study was
designed to optimize leaching condition for green tea bag that has been popular to consumers. Soluble solid,
total phenolics, and total flavonoid content increased as leaching temperature and time increased. The ranges
of maximum leaching condition for these components were 96.1~99.0°C and 5.7~6.8 min. As leaching
temperature decreased and leaching time increased, however, electron donating ability (EDA) increased and
showed the highest values at 65.3°C and 7.2 min. The overall acceptability was maximal at 70.2°C and 3.1
min. Based upon the physicochemical and organocleptic properties, it was predicted that the optimal range of
leaching conditions for green tea bag was 73~83°C for 5.3~6.3 min.
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Table 1. Experimental data on soluble solid, total phenolics, total flavonoid, and electron donating ability (EDA) of green
tea under different leaching conditions based on central composite design for response surface analysis

Exp. Leaching condition Soluble solid Total phenolics Total flavonoid EDA

No" Temp. (°C) Time (min) (%) (mg%) (mg%) (%)
1 P01 65( 1D 13.17+1.15 77.17+0.11 7941048 92.37£0.48
2 D 25(-1) 9.87£1.30 62.82+1.44 5.99+0.80 93.03£0.80
3 70 (-1) 65( 1) 10.67+1.53 60.95£0.92 6.06£0.59 92.780.59
4 70 (-1) 25(-1) 8.91+1.29 30.67+0.86 27310.84 70.02£0.84
5 30 (0 45( 0) 11.72£1.16 66.2510.23 6.87+0.18 93.32+0.18
6 30( 0 45(0) 11.82+0.97 7261 +1.49 7.09+0.35 93.832%0.35
7 100 ( 2) 45( 0 13.36£0.52 80.141£0.8 8.11%£0.45 93.49+0.45
8 60 (-2) 45(0) 0141194 51.05+1.3 4.37+0.06 93.41£0.06
9 - 80(0) 85(2) 12.80+1.37 82.141£057 8.04+0.93 93.16+093
10 80( 0) 05(-2) 2.83+161 23.38+1.03 1.37£0.66 66.01 £0.66

YThe number of experimental condition by central composite design.

Table 2. Polynomial equations calculated by RSM program on soluble solid, total phenolics, total flavonoid, and electron
donating ability of green tea

Responses Polynomial equationsl) R? Significance

Soluble solid Y =1.746979 +0.1425X, — 0.400187X2— 0.001689X,> 0.8734 0.0570
+0.045306X: X2 — 0.256749X

Total phenolics Y =147.331362 + 2.321108X; + 30.662793X2 — 0.003356 X, 0.9479 0.0112
—0.199165X: X2 —0.885958X »*

Total flavonoid Y =23.414963 + 0.415120X; + 3.343322X> 0.9723 0.0033
—0.001452X;2—0.017219XX>— 0.132259X*

Electron donating ability Y = — 47911030+ 1.213600X; +33.994143X2+ 0.001835X,? 10.8930 0.0443

—0.292806X,X2—0.820757X2*
YX,: leaching temperature (°C), Xy leaching time (min).
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Table 3. Predicted levels of optimum leaching conditions on soluble solid, total phenolics, total flavonoid, and electron
donating ability of green tea by ridge analysis

R Leaching condition Estimated Morpholo
esponses Temp. (°C) Time (min) maximum responses orb gy
Soluble solid 96.18 6.82 15.15 Saddle point
Total phenolics 99.07 5.71 83.21 Saddle point
Total flavonoid 98.48 6.03 8.51 Maximum

Electron donating ability 65.30 7.21 103.74 Saddle point
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Fig. 2. Contour map for total phenolics content of green tea

as a function of leaching temperature and time.
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Fig. 3. Contour map for total flavonoid content of green tea
as a function of leaching temperature and time.
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Table 4. Analysis of variables for regression model of
soluble solid, total phenolics, total flavonoid, and electron
donating ability according to leaching conditions of green
tea

F-Ratio
Responses Leaching condition
Temperature Time
Soluble solid 152 8.31"
Total phenolics 7.12" 17.347
compound
Total flavonoid 13.92" 33.46™
Electron donating 221 978™

ability

*Signigicant at 10% level; “significant at 5% level; ™signifi-
cant at 1% level.
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Table 5. Experimental data on organoleptic properties of
green tea under different leaching conditions based on
central composite design for response surface analysis

Organoleptic propertiesZ)

EN);% Color Astringent Roasted Overall
taste taste palatability
1 3677 2.33° 3.33° 3.00%
2 5.00° 367" 433> 3.67%
3 467 367 3.67° 43%°
4 7.33° 767 633 7.33%
5 5.00° 333" 3.3%° 367%*
6 4.00° 267 267 3.33%
7 467 2.33° 3.00° 267
8 7.00° 6.67° 6.00% 6.00°
9 333" 2.67° 3.67° 3.33%
10 767 8.67° 7.00° 8.33°
F value 6.60 9.76 6.88 17.34

YThe number of experimental condition by central composite
design.

Z)Sensory evaluation was conducted by ten members of panel
using scoring difference test and sensory scores were 9,
excellent, 5, fair; 1, very poor.

IValues with different superscripts in the same row are
significantly different (p<0.05).
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Table 6. Polynomial equations calculated by RSM program on organoleptic properties of green tea

1

Responses Polynomial equations R? Significance

Color = —26.425216 +0.944673X, ~ 0.054256 X2 — 0.007061 X, 0.8490 0.0851
+0.020750X X1 — 0.207768X 5"

Astringent taste = —20.541451 +0.838786 X1 — 0.503244 X, — 0.006639X,* 0.8524 0.0817
+0.025000X2X1 —0.197232X 5"

Roasted taste = —23.221003+0.920396X, — 1. }3349OX2 —0.007281X,” 0.8208 0.1162
+0.033375X2X1 —0.192344X5”

Overall palatability Y = — 22669935 + 0.804854X; — 0.826927Xs — 0.007019X,” 0.8509 0.0832

+0.029125X2X; —0.196406X5°

UXy: leaching temperature (°C), X2 leaching time {(min).

Table 7. Predicted levels of optimum leaching conditions on organoleptic properties of green tea by ridge analysis

Res Leaching condition Estimated Morphology
ponses Temp. °C) Time (min) maximum responses

Color 71.61 3.41 7.48 Maximum

Astringent taste 68.22 2.99 761 Maximum

Roasted taste 70.18 3.12 7.41 Maximum

Overall palatability 70.23 311 7.45 Maximum
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