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Optimization on Organoleptic Properties of Mushroom
(Agaricus bisporus) Pickles using Response Surface Methodology

Ok-Sun Kim, Nami Joo
Department of Food & Nutrition, Sookmyung Women's University

Abstract

The purpose of this study was to determine the organoleptic properties of mushroom pickles made at various
compounding ratios according to central composite design for optimum organoleptic properties. In this study,
various kinds of mushroom pickle were made at different compounding ratios of vinegar, sugar and salt-critical
ingredients of the pickle recipe and the products were presented to an expert panel, who graded the subjects in
7 degrees for 5 items: color, flavor, hardness, taste and overall quality. As a result of sensory quality,
mushroom pickles with 300g of vinegar, 150g of sugar and 60g of salt achieved the highest grade. Meanwhile,
the results of Response Surface Methodology were different from the sensory quality results, showing that the
optimum mixing conditions for overall organoleptic properties of mushroom pickle were 279.58g of vinegar,
179.34g of sugar and 59.09g of salt. (Ed- based on this conflict in results, I suggest that you make a final
recommendation, of either the first, the second,or perhaps an intermediate, ratio)
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Table 1. Normal compesition and increment of mushroom
(Agaricus bisporus) pickle formula.

Ingredient Weight(g) Increment(g)
Mushroom
(Agaricus bisporus) 200 0
Pickling spice’ 40 0
Vinegar 300 +100
Sucrose 150 130
Salt 60 +20

" Bay Leaf(4g), Clove(8g), Pepper(6g), Garlic(16g), Dry red
pepper(6g)
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Table 2. Variable and their level for central composite
design of mushroom(Agaricus bisporus) pickle.
Coded-variables levels

Variable  Symbol

-1 0 1
Vinegar X1 200 300 400
Sucrose X2 120 150 180
Salt X3 40 60 80
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Table 3. Experimental combinations and data under various conditions of vinegar(X1), sucrose(X2), salt(X3) and their

responses.
Experiment Variable level Responses

number” X1 X2 X3” Color Flavor Hardness Taste Overall quality

1 -1 -1 -1 4.22 3.78 3.78 4.00 3.89

2 -1 1 -1 4.22 378 3.89 4.22 4.22

3 -1 -1 | 4.26 4.11 4.00 422 422

4 -1 1 1 4.55 4.11 4.33 4.44 422

5 -1 0 0 4.55 4.22 4.68 4.78 4.22

6 0 0 0 5.78 4.56 5.00 5.33 522

7 0 1 0 5.56 4.22 4.68 5.33 5.00

8 0 0 1 5.56 422 4.67 5.00 422

9 0 -1 0 522 422 4.65 5.00 422

10 0 0 -1 5.21 421 4.56 4.89 4.11

11 1 0 0 4.67 4.11 4.55 4.89 4.00

12 1 1 0 4.65 4.10 4.55 4.55 4.00

13 1 -1 0 4.55 4.00 4.51 4.44 3.78

14 1 0 -1 4.54 4.00 4.33 3.44 3.67

15 1 0 1 4.44 3.78 4.22 333 3.66

16 1 1 1 4.44 3.78 4.21 3.33 3.65

Y The number of experimental conditions by central composite design.

? Coded variable

Table 4. Polynomial equations calculated by RSM program for mixing of mushroom(Agaricus bisporus) pickle.

Responses Polynomial equation” R’ P-value
Color Yl=—8.786645—02.058891X1+0.046313X2+0.058168X3—0.0000934383X11-0.000003388)(2 097 0.0005"
X1-0.000163X2°-0.000033037X3X1+0.000105X3X2-0.000510X3
Flavor Y2=-3. 1954830.7015027)(1+0.038743X2+0.081838X3-0.000021817X31‘+0.000009516X2 0.94 0.005”
X1-0.000138X2°-0.000066862X3X1+0.000010671X3X2-0.000517X3
Hardness Y3=-7.633025 +(2).023279X 1+0.072215X2-0.01 12279X3-0.000030:;50X1 £.0.000012100X2 0.96 0,001
X1-0.000245X2°-0.000048377X3X1+0.000116X3X2-0.000932X3
Taste Y4=-12. 159576‘;'0.046524)(1 +0.043002X2+0.254225X3-0.0000722?7X11-0.0001761 1X2 0.88 003"
X1-0.000105X2°-0.00056416X3X1-0.000060192X3X2-0.001899X3
Y5=-5.539537+0.026251X1+0.025105X2+0.144376X3-0.000048467X 1°+0.00001 1620X2 0.81 011

Overall quality ) 1 000046654X2°-0.000023934X3X 1-0.000148X3X2-0.000942X3°

Y X1 is Vinegar content, X2 is Sucrose content, X3 is Salt content and Y1-Y5 are intensity score of the attributes.

D R2 is coefficient of determination.
" P<0.001, "P<001, " P<0.005,

A

" P<0.05
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vinegar(X1) X sucrose(X2) vinegar(X1) X salt(X3) sucrose(X2) X salt(X3)

sea-dhirg for maxmum ¢ searching for Tadmum ¢

seeraning for makmar ¢

Fig. 1. Response surface for sensory scores in color of mushroom pickle
vinegar(X1) X sucrose(X2) vinegar(X1) X salt(X3) sucrose(X2) X salt(X3)

searching for maximum searching ‘o maxirum seercting for meru ¢

Fig. 2. Response surface for sensory scores in flavor of mushroom pickle
vinegar(X1) X sucrose(X2) vinegar(X1) X salt(X3) sucrose(X2) X salt(X3)

searching for maximum n searching for ~axmum h searchirg for maxmum

Fig. 3. Response surface for sensory scores in hardness of mushroom pickle
vinegar(X1) X sucrose(X2) vinegar(X1) X salt(X3) sucrose(X2) Xsalt(X3)

‘e searching for max.mum *
searching for maximum t searching ‘cr aamum t

Fig. 4. Response surface for sensory scores in taste of mushroom pickle
vinegar(X1) X sucrose(X2) vinegar(X1) X salt(X3) sucrose(X2) X salt(X3)

searchng for maximum C searching for maxmum ©

searching for raxrum O

Fig. 5. Response surface for sensory scores in overall quality of mushroom pickle
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Table 5. Predicted level of optimum preparation conditions for the maximized sensory properties of mushroom(Agaricus
bisporus) pickle by the ridge analysis and superimposing of their response surfaces.

Preparation Level for maximum responses

conditions Color Flavor Hardness Taste Overall quality

Vinegar(g) 208.91 281.90 303.31 278.38 279.58

Sucrose(g) 150.62 152.22 154.60 164.26 179.34
Salt(g) 51.76 62.45 61.96 60.21 59.09

Morphology Max". Max. Max. Max. Max.

Y Max. : Maximum
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