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Abstract

This study was carried out to develop the processed cheese with the increase of unsaturated fatty
acid by substituting different vegetable oils for the improvement of nutritional aspects without
reducing its sensory advantage and texture properties. The texture properties(hardness, elasticity,
adhesiveness, cohesiveness, brittleness and gumnminess), meltability, fat leakage degree and sensory
evaluation of the processed cheese were analyzed and compared. The meltability of the processed
cheese was measured in the range from 59.7 to 138.3mm, the sample substituted with corn oil showed
the lowest meltability but the sample substituted with butter resulted in the highest meltability. The
degree of fat leakage had the range from 8.28 to 14.7lcm’ The sample substituted with safflower
oil showed the lowest fat leakage degree but the sample substituted with butter had the highest fat
leakage degree. The sample substituted with butter had the lowest hardness. There was no significant
difference in the elasticity between the samples tested. The sample substituted with -butter showed
the lowest value in adhesiveness, cohesiveness, brittleness and gumminess, respectively. The
preference score of the processed cheese samples ranged from 3.22 to 6.59. The texture score ranged

from 3.12 to 3.26.
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Hardness: H
Cohesiveness: A2/Al
Elasticity: B2/B1

Adhesiveness: A3
Brittleness: Hardness X Cohesiveness X Elasticity
(Solidity food)
Gumminess: Hardness X Cohesiveness
(Half-Solidity food)
Fig. 1. Rheometer texture profile analysis of
the processed cheese.
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C: Butter, 1: olive oil, 2: canola oail, 3: safflower oil, 4: corn oil, 5: soybean oil, 6: sunflower oil

Fig. 2. Incomplete block design for the processed cheese sample.
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Fig. 3. Questionnaire for acceptance testing of the processed cheese.

Table 1. The score and scales used for sen-
sory evaluation

Score Texture
0 Very much poorer
1 Slightly poorer
2 Moderate
3 Slightly better
4 Very much better
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Table 2. Meltability in comparison with the
processed cheese

Table 3. Fat leakage in comparison with the
processed cheese

Treatment Meltability " (mm) Treatment Fat leakage " (cm?)
C 138.33+12.01° C 14.71+0.48°
1 7333+ 493° 1 9.90+0.40°
2 70.00+10.53° 2 10.86+0.35"
3 11566+ 7.02° 3 8.28+0.41°
4 59.66+ 3.21° 4 9.95+0.40°
5 63.33+17.03° 5 10.98+0.23°
6 69.33+ 5.85° 6 9.11+0.331

Y Each data indicates a mean with standard
deviation obtained from triplicate test.

C: Butter, 1:
safflower oil, 4:
sunflower oil.

The superscript with same letter are not
significantly different(p<0.05).

canola oil, 3:
soybean oil, 6:
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corn oil, 5:
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Y Each data indicates a mean with standard
deviation obtained from triplicate test.

C: Butter, 1: olive oil, 2: canola oil, 3: safflower
oil, 4: corn oil, 5: soybean oil, 6: sunflower oil.

The superscript with same letter are not signifi-
cantly different(p<0.05).
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Table 4-1. Texture in comparison with the processed cheese

D

Texture
Treatment
Hardness Elasticity Adhesiveness
C 22933 + 18.04° 09012 + 00427 070 + 0.0436°
1 236,00 + 18.33° 09045 + 00316 0.83 + 0.0300°
2 25533 + 1858 09143 + 00251° 0.84 + 0.0436%"
3 27333 + 1222° 09183 + 0.0250° 0.89 + 0.0503%
4 304.00 + 21.00° 09339 + 00263 090 * 0.0624%
5 302.00 £ 200° 0.9339 + 00263 090 + 0.0458%°
6 282,67 + 18.48%° 09367 + 0.0240° 093 + 0,0416*
Table 4-2. Texture in comparison with the processed cheese
Texture
Treatment
Cohesiveniss Brittleness Gumminess
C 0.6520 £ 0.0523° 13587 + 26.12° 150.08 + 22.70°
1 0.7462 + 0,0488%° 16021 + 26.30™ 17659 + 2348“
2 0.7655 + 0.0066* 17836 + 17.47™ 195.48 *+ 14.73*
3 0.7732 + 0.0605* 19414 + 1933 211.77 + 2487
4 0.7703 + 0.0103* 21899 + 17.71* 23425 + 12.38%
5 0.7997 + 0.1068* 225.86 + 3349° 24158 + 33.02°
6 0.7566 + 0.0209° 20087 + 23.94* 21411 + 19.88%

U Each data indicates a mean with standard deviation obtained from triplicate test.
C: Butter, 1: olive oil, 2: canola oil, 3: safflower oil, 4: corn oil, 5: soybean oil, 6: sunflower oil
The superscript with same letter are not significantly different(p<0.05).

* Operation condition for texture analysis:

Maximum load: 400g(2kg X 0.2volt), Crosshead speed: 6mm/min, Chart speed: 30cm/min), Penetration

distance 1.2mm.
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Table 5. Sensory evaluation score’’ of the
processed cheese

Preference test

Treatment 2 Texture score
score
C 6.59+0.39 3124056
1 3.22+0.49° 3.24+0.49%°
2 5.97 +£0.97% 319+0.78%®
3 5.43+0.48%° 3164054
4 6.34+0.30®° 3.25+0.48°
5 5.34+0,78% 3174030
6 5.06+0.63° 3.26+0.46°

Y Each data indicates a mean with standard
deviation obtained from triplicate test.

2 9 Points score, the higher score indicates the
better preference.

5 Points score, the higher score indicates the
better texture.

C: Butter, 1: olive cil, 2! canola oil, 3: safflower
oil, 4: corn oil, 5: soybean oil, 6: sunflower oil.

The superscript with same letter are not
significantly different(p<0.05).
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