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Abstract

Four-dimensicnal response surface methodolegy was applied to determine the optimum preparation
conditions and to monitor sensory qualities of canned oyster mushroom during preparation. The optimum
preparation conditions predicted for each corresponding sensory parameter of canned oyster mushroom
were 181.29g of oyster mushroom, 205.36ml of solution and 6.49min of roasting time for color, 214.01g,
195.79ml and 5.07min for appearance, 227.71g, 224.26ml and 6.50min for flavor, 250.30g, 183.63ml and
17.32min for taste, 211.59g, 178 21ml and 17.79min for mouth—feel, 249 .02g, 188.79ml and 17.80min for overall
palatability of canned oyster mushroom, respectively. The optimum conditions, which satisfied with
all sensory properties of canned oyster mushroom, were 240g, 200ml and 17min for content of oyster mu-
shroom, content of solution and roasting time, respectively. Sensory scores predicted at the optimum con—
ditions were in good agreement with experimental ones.
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Fig. 1. Central composite design to k=3.

Table 1. Levels of independent variables for experimten—

tal design
X; Independent Levels
variables -2 -1 0 1 2

X, Content of 160 150 220 250 230
mushroom(g)

X: Content of 160 180
solution{ml}

X3 Roasting 5 8 11 14 19
time(min)

200 220 240
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Table 2. Sensory properties of canned oyster mushroom depending on different preparation conditions based on the

central composite experimental design

Experimental conditions”

)
Sensory parameters“]

Orverall

Mushroom(g) Solutionfml} Time(mm) Color  Appearance Flavor Taste  Mouth~feel palatability
190 180 8 6.167 5,667 6.333 6.333 5.667 5.667
190 180 14 4 667 4,833 6.333 6.667 6.167 6.000
190 220 8 6.500 5500 6.167 7.000 6.000 6.833
180 220 14 5,333 5333 5.667 5.000 5.667 5.167
250 180 8 5333 h.167 5.167 6,000 5.833 2,667
250 180 14 6.000 5.167 6.000 7.000 6.167 6,500
250 220 8 5500 5.833 a.600 6.667 5.667 5.333
250 220 14 5,833 R.500 6.000 6.167 5.167 6.667
220 200 11 5,833 6.333 5.667 6.667 5.333 5.667
220 200 11 5,833 6.333 5.667 6.667 5.333 5,667
160 200 11 6.333 4,833 5000 5.000 6.333 5.167
280 200 11 5333 5.000 3.167 5.667 5.667 4.667
220 160 11 5.000 5.833 4,833 5333 5.500 5,333
220 240 11 5333 5.333 5333 5.000 6.000 4,833
220 200 5 6.000 8.000 5833 5.667 6.333 6,167
220 200 12 6.667 6.333 6.167 6.667 6,167 6.333

UExperimental conditions: Content of mushroom(g), content of schition{ml), roasting time(min)
¥5ensory scores were 9: like extremely, 8: like very much, 7: like moderately, 6 like slightly, 5 neither like nor dislike,
4: dislike slightly, 3: dislike moderately, 2: dislike very much and 1: dislike extremely.
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Tahle 3. The second order polynomials for sensory properties of canned oyster mushroom

Responses The second order polynomials r Significance
Color Y= —2.857695— 0.028701X: + 0. 19691 17Xz — 1.441454%: — 0.0002085: Xz 0.8427 0.0676
+0.003093X X — 0.000002083 X% + 0.000023031X," — 0.000365X:" +
0.013774%5"
Appearance Ya= —17.851957 +0.123033%; +0.1226825, — 0.3841 543+ 0.0001 30X, X0+ 0.6680 0.3702
0.000928% .33 +0.000696X X5 — 0.000363% 1> 0.0004003,7 + 0.001380 X
Flavor  Y¥3=1.251142—0.026421X, + 0.046R49%; + 0.411354 X3+ 0.000451 X, X2+ 0.6280 (.4593
0.001 157X —0.003819X X3 — 0.0001 76X, — 0.000241 Xo* +-0,0045883:°
Taste — 56601426+ 0.123764%, + 0.425258Xz + 1. 129372X5 + 06188 0.4793
0.00006958%: X+ 0.002314X X5 — 0.006545X: X5 — 0.000363 X, — 0.000
921X —0.009651 X7
Mouth-feel Y5=8645815— 0.033565X; — 0.010236X2+ 0.392545% 3 — 0.000208X X — 0.7739 0.1637
0.000462X, X3 — 0,003473X X5 +0.0001 73X, 5 +0.000233X 2 + 00171635
Overali  Ys=—20.608726+0.070335X) + 0.225890 X s — 0.506650X 5 — 0.0001 04X Xz + 0.6405 04321
palatability 01.004861 X, X3— 0003121 XoX5— 0.000236X:°— 0.0004 28X +0.007386 X5
= L of i
~_ T et
et A
,;J,:.Zt.qlf" f;;;';‘:fﬂ#f !’IH!II i '\'“\,l

i
\\‘E\Q&

\f i
futlitu
i‘,u‘n‘:{l1 i

\\\\:‘h \\\&sl\\i Il!] 4 ,:

Fig. 2. Response surface for sensory scores on color of
canned oy ster mushroom at constant values{sen—
sory score : 5.00-5.50-6.50) as a function of con-
tent of ushroom, content of solution and roasting

time.
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Fig. 3. Response surface for sensory scores on appear—
ance of canned oyster mushroom at constant va—
lues(sensory score: 5.00-550-6.00} as a function
of content of mushroom, content of solution and

roasting time.
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Fig. 4. Response surface for sensory scares on flavor
of canned oyster mushroom at constant values
{sensory score: 5.00-5.50-6.00) as a funclion of
content of mushroom, content of solution and
roasling time,

-
t

M
A

“n ““\

1
\\\\ W Xy ‘ ‘
N "m\‘\'\‘\t“ |
& N \\\{\\:\‘\“ ‘
W \\\\ {S\
N

W \\S:@T\\g" .
‘\:\\:::‘a\\“ "‘ "“""” "\\
|" dm »

]
““‘“"-‘-!!.E

Roasting time(min)
=

Fig. 5. Response surface for sensory scores on taste
of canned oyster mushroom at constant values
(sensary score: 5.50-6.50-7.50) as a function of
content of mushroom, content of solution and
roasting time.
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Fig. 6. Response surface for sensory scores on mouth-
feel of canned oyster mushroom at constant values
{sensory score: 5.50-6.00-6.50) as a function of
content of mushroom, content of solution and
roasting lime.
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solution and roasting time.
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Fig. 8. Superimposed response surface for optimization

kel o g # A 2.2 250,30g, 183.63ml, 17.32%, =3 of sensory properties(color, appearance, taste,
= flavor, mouth—=feel, overall palatability) of canned

Fhell 3t HA 3.7-& 211.59, 178.21ml, 17.793, 4k oyter mushroom as a function of content of mishe

A 7lExe) § HA =0L 249.02g, 188.79ml, 17.80 room, content of sclution and roasting time.

Table 4. Predicted levels of optimum preparation conditions for the maxzimized sensory properties of canned oyster
mushroom by the ridge analysis

Levels for maximum responses

Preparation conditions

Color Appearance Flavor Taste Mouth-feel pa%‘{g{:ﬂiltv
Content of mushroom(g) 181.29 214,01 22771 250.30 211.59 249.02
Content of solution(ml) 205.36 19579 22426 183.63 17821 18879
Roasting time(mmin) 6.49 507 6.50 17.32 17.79 17.80
Morphology sSpY SP. SP. S.P. SP SF.

s p: Saddle point
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Tahle 5. Predicted optimum conditions for maximum
responses of sensory properties in canned oy -
ster mushroom by superimposing their res—
ponse surfaces

Preparation Range of optimum Optimum
conditions conditions contitions

Content of 230255 240
mushroomig)

Cantent of 190~210 200
solutiont{ml)

Roasting 16—~ 19 17
time(min)

Table 6. Predicted and experimental sensory scores of re—
sponse variables at a given conditions™ within
the range of optimum preparation conditions of
canned oyster mushroom

. Predicted Experimental
Response variables 2
SENSOry SCOres Sensory scores
Color 6.6273 6.5002
Appearance 5.9849 56033
Flavor 6.20652 6.1897
Taste 6.9795 6.7730
Mouth-feel 5,7840 5.9846
Overali palatability 6.8689 6.8336

The optimum conditions for canned oyster mushroom:
2400 of oyster mushroom, 200ml of solution, 17min of
roasting time

2)E:q)erimental sensory scores of canned oyster mushroom
prepared in the optimum conditions
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