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Table 1 Chemical composition of Balangu seed*[11]

Property (%) Mean value Standard deviation
Dry matter 92.75 0.43
Crude protein 25.60 1.44
Crude oil 18.27 1.29
Ash 3.63 0.14
Crude fiber 30.67 2.31
NDF 47.80 1.24
ADF 35.92 1.40

#All data represent the mean of 3 determinations
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Table 2 Means + SD of chemical characteristics of milks

Item Low fat milk Full fat milk
Fat, % 0.5° 3.49°
Protein, % 3.11° 3.14%
Moisture, % 91.53° 89.35°
Acidity, °D 14.28° 14.42°
pH 6.65° 6.68°

% Means within the same row with different superscripts differ (P<0.05).
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Table 3 Means + SD of chemical composition during ripening

Sample ' Item Age, d
0 15 30 45 60 75
pH 6.71+04"  634+021° 58+0.1¢ 5.67+0.1 5.61 +0.3% 5.58+0.1°
Acidity, °D 39+ 1.41° 435405 49.5+0.9% 58.5 +0.5% 60 +0.15% 62 +0.5%
Fat, % 16.1 +1.4° 16.5+0.0° 16.6 +0.0° 17.2+0.3° 17.45+0.21° 17.75+0.21°
A, Protein, % 6.62+0.16" 636+0.08"  6.21+0.0° 6+0.1° 53+0.0° 49+0.2°
Moisture, %  63.5+127*° 652 +3.1% 66.1 +2.4° 66.6 +0.3° 67.4+0.3° 67.5+0.7°
pH 6.25+0.04°  6.19+0.7°  6.08+0.4" 58+0.1° 5.7+0.1% 5.68 +0.3°
Acidity, °D 37 +1.45° 39.5+0.0° 415+ 1.0° 45.5+0.5 4555 +0.25¢ 50 +0.53¢
Fat, % 3.9+0.1% 3.9+0.1° 4.0 £0.0° 4.1+0.1% 425+0.0° 425+021%
A, Protein, % 5+0.0° 516+0.18  5.24+0.0° 5.5+0.5° 5.87+0.3° 5.87+0.5°
Moisture, %  66.5+0.5" 692+ 1.1° 70.1 +0.4° 71.5+0.35%® 71.5+0.5% 72.0+1.0°
*f Means within the same row with different superscripts differ (P< 0.05).
" A, = full-fat control cheese, A, = control low-fat cheese without balangu seed gum
Table 3 contineud
Sample ' Item Age, d
0 15 30 45 60 75
pH 6.9 +0.4° 6.57+0.3¢ 5.95+0.9° 5.76+04° 559+0.2° 55+0.7°
Acidity, °D 27 + 1.41° 29 +1.41° 46 +2.8° 49 +0.4° 56+5.5 62 +5.8°
Fat, % 3.5+0.0° 337+0.17°  3.5+035° 33403 3.2+0.0° 3.35+0.1°
Lf, Protein, % 5.57+0.1° 6.4+0.5 73+0.1° 7.5+0.2° 8.42 +0.1¢ 8.73 ++0.12¢
Moisture, % 70+ 1.9° 71.1+2.1° 71+12° 69.3 +0.6° 69.5 + 1.0° 72+ 1.4°
pH 605 + 0.2° 6.3+0.13° 573+02° 5.62+02% 55+0.7% 5.4+0.0°
Acidity, °D 33+£1.4° 39+ 1.2% 42+£3.5° 58 +0.7% 58 £0.7cd 64+£2.1¢
Fat, % 3+0.0° 304 +0.5% 3.5+£02% 3.4+0.17° 3.4+0.17% 33+0.1%
Lf; Protein, % 5.18 + 0.09° 5.5+0.5" 6.4+0.7° 7.4+0.11° 7.4+0.11° 78+03"
Moisture, % 723+ 1.5° 73.8+1.2% 72.5 £0.0® 74+0.1° 74 +0.1° 74 +0.0°
pH 6.53 +0.3° 6.35+0.2° 5.6+0.3° >340.3% 31024 5.45+0.39
Acidity, °D 33+£0.7° 38+£0.2° 47+£0.4° 54+0.5¢ 64 +0.55 70 + 0.55¢
Fat, % 3.15 + 0.09 3.3+0.0% 3.3+0.0% 3.3+0.0% 3.4+0.17° 3.5+0.25°
L Protein, % 53+£023"  542+0.16° 6.5+023® 7.05+0.23° 7.8+0.3° 8.2 +0.35%
Moisture, %  72.4+0.8" 73+ 1.1° 73+ 1.1° 74 +1.3% 743 +1.5% 75+ 1.5

*d Means within the same row with different superscripts differ (P< 0.05).
'Lf, = low-fat cheese with 0.1 g of balangu seed gum, Lfs = low-fat cheese with 0.2 g of balangu seed gum, Lf; =
low-fat cheese with 0.3 g of balangu seed gum
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Figure 1 Hardness of Iranian White cheeses during
ripening at 4 °c. Full-fat control cheese (m); control
low-fat cheese without gum (A); low-fat cheese with

0.1 g of gum (X); low-fat cheese with 0.2 g of gum
(»); low-fat cheese with 0.3 g of gum (e).
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Figure 2 Cohesiveness of Iranian White cheeses during
ripening at 4 °c. Full-fat control cheese (m); control
low-fat cheese without gum (A); low-fat cheese with
0.1 g of gum (x); low-fat cheese with 0.2 g of gum
(®); low-fat cheese with 0.3 g of gum (¢).
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Figure 4 Gumminess of Iranian White cheeses
during ripening at 4 °c. Full-fat control cheese (#);
control low-fat cheese without gum (a); low-fat
cheese with 0.1 g of gum (A); low-fat cheese with
0.2 g of gum (m);low-fat cheese with 0.3 g of gum
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Figure 3 Springiness of Iranian White cheeses
during ripening at 4 °c. Full-fat control cheese (¢ );
control low-fat cheese without gum (A); low-fat
cheese with 0.1 g of gum (x); low-fat cheese with

0.2 g of gum (m); low-fat cheese with 0.3 g of gum
(®).
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Table 3 Sensory attributes of Aj, Ay, Lfy, Lfs and Lfs

Item Flavor Texture Appearance Overall acceptance
Al 8.11° 6.41° 7.18%
A, 3.58° 3.73° 4.53b
LF,? 6.02% 5.77° 5.87°
LFs* 6.81° 5.93° 6.64°
LF’ 5.83% 5.85° 5.97%®

*4'Means within the same column with different superscripts differ (P< 0.05).
'A, = full-fat control cheese, A, = control low-fat cheese without balangu seed gum, 3 Lf, = low-fat cheese with
0.1 g of balangu seed gum, “Lf5 = low-fat cheese with 0.2 g of balangu seed gum, Lfs = low-fat cheese with 0.3 g

of balangu seed gum.
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Fig 5 Effect of ripening times and Balangu seed gum (BG) concentrations on overall acceptance of samples.
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Effect of Lallemantia Royleana (balangu) seed gum on chemical,
physical and sensory attribute of low fat cheese
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In this research the effect of gum obtained from Shirazi Balangu seed was studied in three concentrations
0of 0.1, 0.2 and 0.3g per Kg of skimmed milk containing 0.5% fat in producing Iranian white cheese. Also
two types of control cheese, one of them full-fat cheese obtained from whole milk with 3.8% fat and
the other from skimmed milk with 0.5% fat and without gum were prepared. The results of chemical and
Rheological tests suggest the improving of cheese texture with limited increase in concentration of
Shirazi Balangu gum, and the cheese obtained from adding 0.2g Shirazi Balangu seed gum showed the
most likeness to high fat control cheese sample . Control low-fat cheese allocated the greatest amount of
tissue characteristics( hardness, elasticity) to itself, which represents stiffness and undesirability of its
tissue and with the passing of time and with increasing the concentration of Shirazi Balangu gum ,the
amount of indicators of tissue were decreased. Also among the produced samples, the cheese sample
containing 0.2g Shirazi balangu seed gum gained the highest acceptance among raters in terms of
sensory. This study showed that the Shirazi balangu seed gum can be used as a fat substitute and also is
considered and used as an improving factor in cheese texture.

Key words: Low-fat cheese, Shirazi Balangu seed, physicochemical properties, Organoloptic properties,
Gum
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