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Abstract

Cordyceps is very famous of its board biological activities and vital function in traditional medicines. Four—
dimensional response surface methodology was used for monitering of instant rice gruels. The organoleptic
color of instant rice gruel prepared using mushroom and glutinous rice showed the maximum score in 38.52% rate
of glutinous rice, 321.46 mL content of added water and 1.30 g content of P. japonica mycelia. The organoleptic
taste of instant rice gruel prepared using mushroom and glutinous rice showed the maximum score in 64.86%
rale of glutinous rice, 27066 mL content of added water and 2.32 g content of P. japonica mycelia. The organoleptic
flavor of instant rice gruel prepared using mushroom and ghitinous rice was maximized in 36.75% rate of glutinous
rice, 323.40 mL content of added water and 1.42 g content of £. japonica mycelia. The organoleptic mouth-feel
of instant rice gruel prepared using mushroom and glutinous rice was maximized in 65.33% rate of glutinous
rice, 27537 mL content of added water and 2.41 g content of P. japonica mycelia. The organoleptic overall pal-
atability of instant rice gruel prepared using mushroom and glutinous rice showed the maximum score in 40.94%
rate of glutinous rice, 352.79 mL content of added water and 1.27 g content of P. japonica mycelia.

Key words:-instant rice gruel, Paecilomyces japonica mycelia, [our-dimensional response surface, organoleptic

properties, optimization
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Table 1. Central composite design for the optimization of
instanl rice gruel using Paecilomyces japonica mycelia of
cordyceps sp.

Experimental Rat.e of Content of Con.tent Qf
number” glutmoug} added water P. Japonica
rice (%6)° (mL) mycelia (g)
1 60 ( 1) 325 (1) 25 (1)
2 60 ( 1) 32500 15 (-1
3 60 ( 1) 275 (-1) 25 (1)
4 60 ( 1) 275 (1) 15 (-1)
D 40 (-1 325 (D 25 (1)
6 40 (-1} 325 (1D 15 (-1
7 40 (-1 27 (-1) 25 (1)
8 40 (-1) 27 (-1 15 (-1
9 50 (O 300 C ) 2.0 (0)
10 50 € O0) 300 € O) 20 (0
11 00 2) 300 (O 20 (0
12 30 (-2) 300 ¢ O) 20 (0
13 50 ( 0) 350 (-2) 20 C0)
14 50 ¢ 0) 250 ( 2) 20 €0
15 50 (0 300 CO) 3.0 (-2)
16 20 ¢ O 300 ( 0) 1.0 ( 2)
YThe number of experimental conditions by central composite

desipn.

“Percent of glutinous rice powder in water-absorbed glutinous
and nonglutinous rice (50 g).

YCode values of rate of glutinous rice (%), content of added
water (mL) and content of P. japonica mycelia (g).
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Table 2. Result of sensory evalualion of insiant rice gruel
using Paecilomyces japonica mycelia of cordyceps sp. de—
pending on different preparation conditions based on central
composite experimental design

Experimental” . Mouth- Overall
DLNO. Color Taste feel Flavor Form palatability
1 217 600 b33 533 600 513
2 h#3 h33 517 bH17 650 6.17
3 217 667 600 633 567 6.33
4 633 517 55H0 583 683 6.17
) 483 600 567 467 550 5.83
6 633 600 583 633 b67 6.67
7 450 467 450 383 450 5.17
8 583 500 467 533 567 5.67
9 500 617 567 600 600 6.67
10 517 633 533 575 583 6.50
11 483 633 5067 h83 HO0 583
12 h&3 500 467 9250 550 567
13 567 583 517 533 517 5.50
14 550 617 483 567 600 550
15 383 467 2b0 383 336 5.00
16 6.17 600 550 600 7.00 6.67

"The number of experimental conditions by central composite
design.
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Fig. 1. Response surface for sensory scores in flavor of in-
stant rice gruel using Paecilomyces japonica of cordyceps
sp. at conslanl values (sensory score: 3.0-4.0-5.0-6.0) as
a function of raie of glitinous rice powder in water-absor—
bed glutinous and nonglutinous rice, content of added water
and content of P. japonica mycelia.
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Table 3. Predicted levels of optimum preparation conditions for the maximized sensory properties of instant rice gruel using
P. japonica mycelia by the ridge analysis and superimposing of their response surfaces

Level for maximum responses

Preparation conditions

Color Flavor Taste Form N_li)sctlh pa?a\éae&;illlilty
Rate of glutinous rice (%) 3852 36.75 64.86 5658 65.33 40.94
Contents of added water (mL.) 321.46 323.40 270.66 271.95 275.37 325.79
Content of P. japonica mycelia (g) 1.30 1.42 2.32 1.24 241 1.27
R® 0.8771 0.9323 0.6552 0.7106 0.9528 0.9535
Significance 0.0356 0.0069 0.3999 0.2825 0.0025 0.0024
Morphology 5p2 3P 5P 5P Maximum

UPercent of glutinous rice powder in water-absorbed glutinous and nonglutinous rice (50 g).

S P.: saddle point.
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Table 4. Regression analysis for regression model of the oragnoleplic properties in preparation of instant rice gruel using
P. japonica mycclia

F-Ratio
Preparation conditions Color Flavor Taste Form ]\/_I?:et]h D a?a\‘ggg?llilty
Rate of glutinous rice (%) 0.797 10.424 2.302 0.457 24.548'" 11.987"
Contents of added water (mL) 0.870 4453 0.848 0.271 20.210™ 16.349™"
Content of [°. japonica mycelia (g) 9.479™' 14770 1.212 3.352" 1519 186236
{jPercent of glutinous rice powder in water-absorbed glutinous and nonglutinous rice (50 g).
“*significant at 1096 level, **"significant at 1% level
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Fig. 3. Response surlace for sensory scores in color of in-
stant rice gruel using Paecilomyces japonica of cordyceps
sp. al constant values (sensory score : 4.0-5.0-6.0-7.0-8.0)
as a function of rate of glutinous rice powder in water-
absorbed glulinous and nonglutinous rice, content of added
water and content of P. japonica mycelia.
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Fig. 4. Response surface for sensory scores in form of instant
rice gruel using Paecilomyces japonica of cordyceps sp. at
constant values (sensory score : 3.0-4.0-5.0-6.0) as a func-
tion of rate of glutinous rice powder in water-absorbed glu-
tinous and nonglutinous rice, content of added water and
content of P. japonica mycelia.
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Fig. 5. Response surface for sensory scores in taste of instant
rice gruel using Paecilomyces japonica of cordyceps sp. at
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