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1. Hunk tissue
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F 1 Developed cooking machine for processed cheese
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2. Melting degree
3. Percentage Oil Area (POA)
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Table 1 Composition and chemical properties of different types of formulated processed cheese

Responce Treatment Code
. . Dry Koupe .
Ash Fat Protein Moisture Inulin
o pH o ° ° matter Cheese SPI(%) o
(%) S T C0 B OO By (%)
3.7 7.03 12.25 16.4 58.5 415 15 20 7 C.KSI
4.24 6.97 13.5 15.55 59.19 40.81 15 0 0 CK
3.54 7.15 12 18.87 59.07 40.93 0 20 0 C.S
3.94 6.93 12.25 18.8 59.66 40.34 15 20 0 CKS
3.54 6.98 12 19.16 58.76 41.24 0 0 7 Cl
3.91 7.04 11.75 16.6 59.26 40.74 0 20 7 C.SI
3.56 7 13.5 15.5 59.64 40.36 0 0 0 CONT
3.95 6.87 13.25 11.83 60.72 39.28 15 0 7 CKI
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Table 2 Analysis of variance textural properties and color for various types of formulated processed

cheese
Mean Square df S
Oiling- off  Melt ability Cohesiveness  Firmness L* a* b* ource
11639 227.754* 0466619 30304049  316.536""" 9.0283""  (348™ 1 SPI
50809.6™" 11.59™ 0.029225™ 142224 ™ 138.432°"" 1.3443™ 09165 1 Koupe Cheese
25184 262.568"" 0.0470517 90109050 3435™  0.0081™ 4.6728" 1 Inulin
2066.17" 0.689 ™ 0.009808° 364693 ™ 90.7937"  1.7496""  0.4455™ 1 Koupe Cheese- SPI
2331.6™ 18.676" 0.001526™ 93736™ 40.873™  0.2393™  3.848"" 1 SPI-Inulin
6™ 55763 0.018705* 736926" 0.005™ 0.3174™ 3.9609™" 1 Koupe Cheese- Inulin
4117.9* 8.134™ 0.016769* 734845 1622™ 00150 03432 1 Koupe ChSeIf;e- Inulin-
99.05 91.86 9523 96.49 98.96 99.66 89.93 - R’
3777 3.24 0.001847 94048 0.388 0.0028 0.1018 16 Eror

*a%: P<0.001; **: P<0.01; *: P<0.05; ns: not significant
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Fig 2 The interactive effects on texture firmness
* Same letters indicate non-significant difference
(P<0.05)
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Fig 3 The interactive effects on cohesiveness
Same letters indicate non-significant difference
(P<0.05)
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Fig 4 Interactive effects of Inulin X Koupe cheese (a)
and Inulin x SPI (b) on meltability
* Same letters indicate non-significant difference
(P<0.05)
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Fig 5 The interactive effects on oiling-off
* Same letters indicate non-significant difference
(P<0.05)
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Table 3 Analysis of variance for Sensory evaluation of different types of formulated processed cheese

Mean Square

df Source
softness spreadability taste aroma
5041 21.0069%*  31.7344%* 16.2006*** 1 SPI
0.01™ 3.0625%*  28.8011%* 48.6506"** 1 Koupe Cheese
1.4003°* 9ree 1 0.2101™ 1 Inulin
0.6669" 0.1111™ 0.0011™ 42367 1 Koupe Cheese- SPI
0.01™ 0.3403° 0.4444° 0.0434™ 1 SPI-Inulin
7.6544"° 0.8403°** 0.25™ 0.0017™ 1 Koupe Cheese- Inulin
0.0003™ 0.25™ 0.4444* 0.1406 ™ 11 Koupe Cheese- Inulin-SPI
77.17 76.69 82.89 72.05 - R?
0.1308 0.0773 0.0951 0.1982 136 eror

*#%: P<0.001; **: P<0.01; *: P<0.05; ns: not significant
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Fig 6 The interactive effects of SPI x Koupe cheese
on aroma
* Same letters indicate non-significant difference
(P<0.05)
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Fig 8 Interactive effects of Inulin x Koupe cheese (a)
and Inulin x SPI (b) on spreadability
Same letters indicate non-significant difference
(P<0.05)
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Fig 7 The interactive effects on the taste
Same letters indicate non-significant difference
(P<0.05)
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Fig 9 A view of shear stress of different formulations of the processed cheese
A: Control, B: Inulin-Koupe-SPI, C: Koupe, D: SPI, E: Inulin, F: Koupe- SPI, G: SPI -Inulin, H: Koupe-Inulin
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Fig 7 Interactive effects of Inulin X Koupe cheese (a)
and SPI x Koupe cheese (b) on sofiness
* Same letters indicate non-significant difference
(P<0.05)
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Fig 11 Amount of L*, a* and b* parameters in different formulations
* Same letters indicate non-significant difference (P<0.05)
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In order to study the effects of Koupe cheese, soy protein isolate (SPI) and inulin on physical and sensory
properties of processed cheese an experiment was conducted using a factorial layout in a completely
randomized design with three replications. The levels of studied factors included: 0 and 15% Koupe, 0
and 20% SPI, 0 and 7% inulin. Results of this experiment showed that the main and interaction effects of
variables on investigated properties were significant (p < 0.01). Accordingly, SPI application resulted in
the increase of firmness increase(48.82 N*s), oiling-off (175.07%) and decreasing of cohesiveness(0.42),
softness(2.828), meltability(103.27%), spreadability(2.986), taste(2.056) and aroma(2.694), whereas
inulin application increased spreadability(4.25), meltability(116.04%), cohesiveness(0.8) and decreased
oiling-off (148.95%) and firmness(13.734 N*s). In addition Koupe cheese led to increase softness(4.028),
spreadability(3.542), meltability(107.68%), oiling-off(260.3), taste(4.083) and aroma(4.528) and decrease
firmness(20.601 N*s) and cohesiveness(0.67) of formulations. Color evaluation indicated that variable
affected the L*a*b parameters in cheese samples, so that the L* parameter was increased by SPI and
Koupe cheese application but was decreased by inulin application. The a* parameter was increased by
SPI and Koupe cheese and the b* parameter was increased by Koupe cheese and inulin application.

Key word: Processed cheese, physicochemical properties, Kuope cheese, Soy protein isolate (SPI) and
inulin
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