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Table 2 The coding and real levels of
independent variables.

treats cl:e?\?el?sg Real levels (percentage)
X X X Xantha Konja Butter
1 101 -1 0 0 3
2 10101 0 0 9
3 101 -1 0 0.4 3
4 1 -1 -1 0.4 0 3
5 101 1 0 0.4 9
6 1 -1 1 0.4 0 9
7 1 1 -1 0.4 0.4 3
8 1 0.4 0.4 9
9 -1 0 0 0.2 6
10 0 -1 0.2 0 6
11 0 0 -1 0.2 0.2 3
12 1 0 O 0.4 0.2 6
13 0 1 O 0.2 0.4 6
14 0O 0 1 0.2 0.2 9
15 0O 0 O 0.2 0.2 6
16 0O 0 O 0.2 0.2 6
17 0O 0 O 0.2 0.2 6
18 0O 0 O 0.2 0.2 6
19 0O 0 O 0.2 0.2 6
20 0O 0 O 0.2 0.2 6
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Table 1 Independent variables in production

process and their levels.
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7. Central Composite Design
8. Response Surface Methodology

Variable Symbol Coding levels of variable
+1 0 -1
Xanthan X, 04 02 0
(percentage)
Konjac X, 04 02 0
(percentage)
Butter
(percentage) Xs 9 6 3
1. Hardness

2. Cohesiveness
3. Springiness
4. Gumminess
5. Chewiness

6. Adhessivness
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Fig 2 Response level graphs of variables effect on
adhesiveness of spreadable processed cheese
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Fig 1 Response level graphs of variables effect on
hardness of spreadable processed cheese
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Fig 3 Response level graphs of variables effect on
cohesiveness of spreadable processed cheese
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Fig 5 Response level graphs of variables effect
on Gumminess of spreadable processed cheese.
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Fig 4 Response level graphs of variables effect on
springiness of spreadable processed cheese.
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Fig 7 Contour plot for two variables Konjac and
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Fig 6 Response level graphs of variables effect on

chewiness of spreadable processed cheese.
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The Effects of Hydrocolloids (Konjac & Xanthan) on Textural
Properties of Spreadable Process Cheese
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In this research, the effects of three variablesnjgc Glucomannan gum (KGM) (0-0.4% wt/wt),
Xanthan gum (XG) (0-0.4% wt/wt) and Butter (3-9%/wi) on Textural properties (Hardness,
Adhesiveness, Cohesiveness, Springiness, Gummi@bessyiness) of Spreadable Processed Cheese
with Texture profile analysis (TPA) were investigét The central composite experimental design
(CCD) was used and the data were analyzed usipgmes surface methodology (RSM). Coefficients
of determination, B of fitted regression models for all charactetistivere above 0.85. The Result of
analysis of variance (ANOVA) table showed that laafkfit was not significant for all response
surface models at 95%. Therefore, the models foreaponse variables were highly adequate. The
results showed that the optimum processing comditior producing spreadable processed cheese
with the best overall values for response variablese 0.37% (w/w) KGM, 0.045% (w/w) Xanthan
gum and 5.23% (w/w) ButterFinally, increasing the amount of butter and hydtwoids was resulted

in significant increase in hardness, gumminessingpress but cohesiveness and chewiness of
samples didn't have any significant differencessoAladhesiveness was decreased with different
amount of hydrocolloids.

Key words: Texture Profile Analysis, Spreadable Processede€#, Konjac Glucomannan gum,
Xanthan gum, Optimization.
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