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Abstract

Response surface methodology (RSM) was used for monitoring the changes of Hunter's color and organoleptic
colors of roasted doraji tea with variations in threonine concentration of soaking solution and roasting condition.
In soaking and roasting processes based on the central composite design with variations in threonine concen-
tration of soaking solution, roasting temperature and roasting time, coefficients of determinations (R?) of the
models were above 0.87 (p<0.05) in Hunter's color parameters and organoleptic color. Hunter's color L value
of roasted doragi tea was maximized in 0.09% threonine concentration of soaking solution, 142.37°C and 21.94
min in roasting condition. Hunter's color a value of roasted doragi tea was maximized in 1.24% threonine con-
centration of soaking solution, 154.01°C and 28.59 min in roasting condition, minimized in 1.67% threonine
concentration of soaking solution, 137.61°C and 24.62 min in roasting condition. Hunter's color b value of
roasted doragi tea was maximized in 1.10% threonine concentration of soaking solution, 154.72°C and 27.12
min in roasting condition. The maximum quality of organoleptic color of roasted doragi tea was soaked in
1.25% threonine concentration, and roasted at 141.81°C for 34.14 min.
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Fig. 1. Response surface for Hunter's color L value of
roasted doraji at constant values (L value: 80, 85, 90, 95)
as a function of threonine concentration of soaking
solution, roasting temperature and roasting time in
roasting of doraji.
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Table 1. Experimental data on Hunter's and organoleptic color of roasted doraji under different conditions based on

central composite design for response surface analysis

Color formation conditions'

Hunter's color values

- - . Organoleptic
Threonine conc. Roasting temp. Roasting time L a b AE color
(%) o) (min)

1L5¢D) 150(H 30(1 82.56 341 55.17 65.97 6.00
1.5(1) 150D 20(-1) 84.30 1.63 47.87 50.37 5.50
1.5¢1) 140 (-1) 30 88.59 -0.69 35.44 37.2i 6.50
1L5¢1) 140 (-1) 20(-D 90.69 -1.77 28.17 29.69 6.00
0.5 (-1) 150(hH 301 84.23 1.85 40.57 55.24 6.30
0.5 (-1 150( 1) 20 (-1 86.66 -0.76 33.87 36.37 6.50
051 140 (-1) 301 90.45 -1.50 26.19 27.94 6.16
05¢-D 140 (-1) 20¢-1 90.00 -1.20 13.16 14.54 5.50
1.0(0) 145 (0) 25(0) 93.67 -1.00 32.67 34.75 5.50
LO(O) 145 (0) 25(0) 89.40 -1.08 3261 34.29 5.66
0.0(-2) 145(0) 25(0) 98.13 -0.16 2.06 2,78 6.66
2.0(2) 145(0) 25(0) 97.51 -0.81 6.96 7.43 6.00
1.0(0) 135(-2) 25(0) 91.75 -1.63 2532 26.66 6.16
1O(O) 155(2) 25( O 79.53 4.84 58.08 61.74 5.16
1.0C0) 145 (0) 15(-2) 96.02 -1.33 12.18 12.91 6.00
1.0(0) 145(0) 35(2) 85.40 45.24 47.51 7.33
Control 98.63 -0.54 3.90 4.2 5.00

"The number of experimental conditions by central composite design.

o 71A A A2 SA A WA X (L value)oll 3t 3
Al R*= 08705013 5% ol el Ade] <
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23] ZFAge}a Ba00g] wiel o X|stgd ok W =)
A B2 A Y BLFEA-L threonine % 0.09%
oM AR F Axste 142.37°Col| A 21,948 2L
Helshe 7.e2 el 71 @2 HA gl £Ex
718 threonine ¥ 1.02% oM H A F HAZRE}o
154.80°Coll A 26.96% B-&A sk o2 Jepyv
(Table 4).

A ¥ (a valuelell 8t 37 A12] R2= 09516019137
AL 1% FEelM Q=SS (Table 2), HA =
of 8FE viA= 7t SRS Hat SY¥HA A9,
EEexe] ofFg A Iy gl 2, oge £E
Al 7o} oF3F-E o WL threonine A 2529 I

Table 2. Polynomial equations calculated by RSM program for roasting of doraji

Responses Polynomial equation” R*  Significance
Hunter's color Y, = ~616.748750-26.760000X,+10.939250X,—1.915750X,+8.120000X} 0.8705 0.0408

L value +0.047000X, X,~0.040600X +0.097000X X +0.006400X,X ;+0.010100X2 : '
Hunter's color Y, = 606.808125-28.333750X,-8.004375X,-2.957125X,+0.555000X +0.185500X, X, 09516 0.0027

a value +0.026450X7 +0.027500X,X,+0.018050X,X ,+0.008700X; ’ ’
Hunter's color Y, = 1506.686250+39.077500X,~23.953000X,+8.045750X, ~28.130000X 0.8883 00276

b value +0.217000X, X,+0.090600X ?~0.258000X, X,—0.031500X,X,~0.039300X; ' '
Hunter's color Y, = 1868.415625+75.395000X,—27.206250X,~5.554000X,~29.575000X} 0.8766 0.0360

AE value +0.0 l7()00X|)(2‘?‘().095200)(22-0.456000)(,X;Jr().067600)(2)(3-—0‘04-4700)(32 ’ ’
Organoleptic Y = 1.809375+13.117500X,~0.040750X,+0.105500X ;+0.750000X >0.107000X,, X, 0.5790 0.0330

color

+0.000800X +0.027000X, X,~0.004300X , X +0.010850X?

VX, : threonine concentration (%), X, :

roasting temperature (°C), X;:

roasting time (min)
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Table 3. A composite verification on the independent variables in modular estimation of response surface analysis for

the Hunter's and organoleptic colors in roasting of doraji

F-Ratio

Color formation
conditions

Hunter's color values

Organoleptic

L a b AE color
Threonine conc. (%) 1.947 1.403 3.429* 2.510 3.893*
Roasting temp. (°C) 4.648** 25.492%%x 4.326* 4.322* 2.523
Roasting time (min) 1.631 4.573%* 2.152 2.337 6.728%*

*Significant at 10% level; **significant at 5% level; ***significant at 1% level.

Table 4. Predicted levels of maximum and minimum conditions for the Hunter's and organoleptic color in water

extracts from roasted doraji by the ridge analysis

Hunter's color values Organoleptic
Color fq@ation L a b AE color
conditions
Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.
Threonine conc. (%) 1.02 0.09 1.67 1.24  0.058 1.10  0.073 1.05 1.52 1.25
Roasting temp. (°C) 154.80 14237 137.61 15401 143.03 15472 14285 154.16 15348 141.80
Roasting time (min) 26.96 21.94 2462 28.59 2226  27.12 2192 2899 23.99 34.14
Morphology Saddle point Minimum Saddle point Saddle point Saddle point
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Fig. 2. Response surface for Hunter's color a value of
roasted dorgji at constant values (a value : -1, 1, 3) as
a function of threonine concentration of soaking solu-
tion, roasting temperature and roasting time in roasting
of doraji.
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Fig. 3. Response surface for Hunter's color b value of
roasted dorgji at constant values (b value: 10, 20, 30, 40,
50) as a function of threonine concentration of soak-
ing solution, roasting temperature and roasting time in
roasting of doraji.
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Fig. 4. Response surface for Hunter's color AE value of
roasted doraji at constant values (AE value: 10, 25, 40,
55) as a function of threonine concentration of soaking
solution, roasting temperature and roasting time in roast-
ing of doraji.
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Fig. 5. Response surface for sensory scores in color of
roasted dorgji at constant values (sensory score: 5.5, 6.0,
7.0) as a function of threonine concentration of soaking
solution, roasting temperature and roasting time in roast-
ing of doraji.
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