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1. Balangu Shirazi seed gum (BSSG)
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Table 1 Definition of terms used for evaluation of sensory properties of ice cream

Attribute

Definition

Flavor
Coldness
Hardness

Coarseness

Creaminess

Meltdown
Acceptance

Evaluation of the intensity of a flavor similar to that of fresh dairy milk
The coldness sensation as perceived on the mouth
The force necessary to push the spoon into the ice cream at a 90-degree angle
A rough sensation in the mouth due to the presence of detectable ice crystals which disappears as

the ice crystals melt

Smoothness and uniformity of spread over the palate and homogeneous fluid as the ice cream

melts in the mouth

The rate at which the ice cream changes from a solid to a liquid while the sample is melting
A pleasant experience characterized after the swallowing of bolus
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Sample

Fig 1 Total Solid of ice cream mixes as a function of
different levels of Whey Protein Concentrate and
Ballangu Seed Gum. Blank is full fat ice cream mixes
(controls) containing 0.3% Balangu seed gum. *
Means of same superscripts do not differ significantly
(p > 0.05). * Large superscript letters indicate the
comparisons between non-fat ice creams, while the
small superscript letters show the comparison
between non-fat ice creams and the corresponding
control sample.
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Fig 3 Hardness of ice creams as a function of
different levels of Whey Protein Concentrate and
Ballangu Seed Gum. Blank is full fat ice cream mixes
(controls) containing 0.3% Balangu seed gum. **
Means of same superscripts do not differ significantly
(p > 0.05). ~“ Large superscript letters indicate the
comparisons between non-fat ice creams, while the
small superscript letters show the comparison
between non-fat ice creams and the corresponding
control sample.
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Fig 2 pH ofice cream mixes as a function of different
levels of Whey Protein Concentrate and Ballangu
Seed Gum. Blank is full fat ice cream mixes
(controls) containing 0.3% Balangu seed gum. *
Means of same superscripts do not differ significantly
(p > 0.05). * Large superscript letters indicate the
comparisons between non-fat ice creams, while the
small superscript letters show the comparison
between non-fat ice creams and the corresponding
control sample.
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Fig 5 Cohesiveness (g.s) of ice creams as a function
of different levels of Whey Protein Concentrate and
Ballangu Seed Gum. Blank is full fat ice cream mixes
(controls) containing 0.3% Balangu seed gum. **®
Means of same superscripts do not differ significantly
(p > 0.05). *P Large superscript letters indicate the
comparisons between non-fat ice creams, while the
small superscript letters show the comparison
between non-fat ice creams and the corresponding
control sample.
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Fig 4 Adhesiveness (g.s) of ice creams as a function
of different levels of Whey Protein Concentrate and
Ballangu Seed Gum. Blank is full fat ice cream mixes
(controls) containing 0.3% Balangu seed gum.**
Means of same superscripts do not differ significantly
(p > 0.05). *P Large superscript letters indicate the
comparisons between non-fat ice creams, while the
small superscript letters show the comparison
between non-fat ice creams and the corresponding
control sample.
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Fig 6 Apparent modulus of elasticity of ice creams as
a function of different levels of Whey Protein
Concentrate and Ballangu Seed Gum. Blank is full fat
ice cream mixes (controls) containing 0.3% Balangu
seed gum. “" Means of same superscripts do not differ
significantly (p > 0.05). * Large superscript letters
indicate the comparisons between non-fat ice creams,
while the small superscript letters show the
comparison between non-fat ice creams and the
corresponding control sample.
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Table 2 Physical properties of ice creams as a function of different levels of Whey Protein Concentrate
and Ballangu Seed Gum. Blank is full fat ice cream mixes (controls) containing 0.3% Balangu seed gum

Draw temperature (°C) Overrun Melting rate (g/min) Sample
Mean SD Mean SD Mean SD

-4.20% 0.10 0.54%4 0.01 0.54° 0.02 Blank
4.11% 0.89 0.71°% 0.02 1.10™ 0.01 0.3BSSG-0.0WPC
4,53 0.52 0.66%AB 0.04 0.94°A8 0.02 0.3BSSG-2.5WPC
436" 0.60 0.42%¢ 0.05 0.86%AB 0.03 0.3BSSG-5WPC
4,06 0.85 (0.550ABC 0.01 0.78°%F 0.01 0.4BSSG-0.0WPC
4,78 021 0.500¢d5¢ 0.04 0.71%A8B 0.01 0.4BSSG-2.5WPC
-453% 031 0.35%¢P 0.04 0.61%8 0.02 0.4BSSG-5WPC
-5.73%4 0.11 0.38" 0.04 0.71%A8 0.05 0.5BSSG-0.0WPC
-4.93% 0.49 0.37°¢ 0.03 0.65%8 0.01 0.5BSSG-2.5WPC
-5.17%4 0.63 0.33% 0.03 0.61%8 0.01 0.5BSSG-5WPC

“TMeans in each column with the same letters do not differ significantly according to Tukey’s multiple range test (p
> 0.05). “P Large superscript letters in each column indicate the comparisons between non-fat ice creams, while the
small superscript letters in each column show the comparison between non-fat ice creams and the corresponding
control sample.
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Table 3 Sensory characteristic of ice creams as a function of different levels of Whey Protein Concentrate
and Ballangu Seed Gum. Blank is full fat ice cream mixes (controls) containing 0.3% Balangu seed gum

Acceptance Meltingrate Creaminess Coarseness Hardness Coldness Fhvor Sample
57405 42405 45%05 27402 42706 42406 68505 Blank
437301 77401 267401 637401 350401 80°+0.1 297401 0.3BSSG-0.0WPC

459101 738801 29405 607405 36°401 7675401 317402 0.3BSSG-2.5WPC

4650 675405 315501 57401 385040 1 705405 3254101 0.3BSSG-5WPC

497P101 61%P104 2974101 507105 34405 64101 33401 0.4BSSG-0.0WPC

5195401 53502 33405 38401 455401 5640 1 352105 0.4BSSG-2.5WPC

50501 515501 369405 375402 467401 545401 38%405 0.4BSSG-5WPC
528105 435502 36501 355040 1 498101 46754 1 395401 0.5BSSG-0.0WPC
56™05 40701 40™4105 281540 1 529401 434101 438102 0.5BSSG-2.5WPC
587401 407402 467401 265402 532401 435401 4977401 0.5BSSG-5WPC

€ Means in each column with the same letters do not differ significantly according to Tukey’s multiple range test (p
>0.05). AF Large superscript letters in each column indicate the comparisons between non-fat ice creams, while the
small superscript letters in each column show the comparison between non-fat ice creams and the corresponding
control sample
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The aim of this research is to evaluate the effects of Balangu Shirazi
seed gum (BSSG) (0.3, 0.4, 0.5 %) and whey protein concentrate
(WPC) (0, 2.5, 5 %) as fat replacers at different concentration levels on
the textural, physical and sensory properties of nonfat ice cream (0.4 %
fat) in comparison with control sample (10 % fat). All samples
exhibited typical shear thinning behavior. The removal of fat resulted
in some defects which improved by using BSSG and WPC. By
increasing the concentration of selected fat replacers, hardness (30.93-
98.40 g), creaminess (2.6-4.6), and sensory acceptance (4.3-5.8)
increased, and the melting rate (0.61-1.10 g/min) and coarseness (2.6-
6.3) decreased.
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