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Table 1 Definition of terms used for evaluation of sensory properties of ice cream

Attribute Definition
Flavor Evaluation of the intensity of a flavor similar to that of fresh dairy milk
Coldness The coldness sensation as perceived on the mouth
Hardness The force necessary to push the spoon into the ice cream at a 90-degree angle
C A rough sensation in the mouth due to the presence of detectable ice crystals which disappears as
oarseness ;
the ice crystals melt
Creaminess Smoothness and uniformity of spread over the palate and homogeneous fluid as the ice cream
melts in the mouth
Meltdown The rate at which the ice cream changes from a solid to a liquid while the sample is melting
Acceptance A pleasant experience characterized after the swallowing of bolus
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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.

pH -y-v
e 4J\>'C¢,p(;>)}§\ WA esls LIS Y J&‘;ﬁsm‘)ﬁm
il baged PH o olsgme SU o OF 85
2 D oan 0 BlS Lo e e (P>/r0)
o3 eslinal sy o slse (g 3L Cowlt 4 Ol e 1 e
U5 SLS 5 orils Cle i slse ol icedls b3 o sy 4@
3 ol ! ngf.l; slee 5 S S o olind a5y s
oV ge b 55 [Y0] S o fos odmmy 3L S Ailes

sl 5 s VE-VA ssu= PH s (i ol Cilises

ARR

Cow c{b -y
Kis anlo -V -V

O e Ok e S el e O IS 4 s L
Sz osle oy 3l 0Ll el ey Ao s YY/VOSYY
Ol () ald a5 o Oak slasae
Olpl splbil @ a5 b (P>0/00) 5,100 550 5 (5uls ome
568 sl S sl UFY Bl by Ll o e
—E Gl s ladsel Six el i 50 0L
SOlS deoys BT B YV o b A Ve/ed
osbe Hlade ((WVAY) OLKen 5 b G s [YV] L S
Sl ofsn oSS sl S SR bk sel S
ol 86 s a8 Ao YE Lsw s dapl s

IYE] 355 (gl me cgolol o 51 it osle  Usuine



w8l Gl (S5 e sl S

& A Sadlis S crao Ao s HE ol st 4 Sl
Lops /0 (ol Sien 53 e 58 el ea g
Sy fee Awnd b Gl e 4 Cos e
o35 ST O Jrals 5 ans Sy (il 5 L ylS s s
WPC | BSSG liie Jal 5l L & ool & 455 b .o
ol 3B aussSs OF Jls 4 5 eld Sl O e
IS5 slp 5L spse glad sl el b ol
Sl Sy 4 Wil 5 sladbes S S el
Lropl oo Ll el o Jals s ) o B4 5wl
e3Y o s oS e e RS Sy Rl

Al Rl Olomas baadsai 4 0 2 358 Gl

120
100
L)
wn
wn
9 g = HOWRC
§ ; abiC
g 40 % aC B25WPC
T % 7
20 / 85 WPC
.
.
Blank  03BSG 04856
Sample Types

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.

S K —Y-YY
sprpe Sy ade ln oY S lis Ol 4 S
OK.L.N.)\_.JJJ.; Ll QTQJNMJ;clgmj&\léa;uCLﬂ&ﬁ
I s &S (ohskilen [Y4] 55 8 o im0 0L 5 Ol L
55 0 8LS 5 S s e 5153 55 oo oLt

533l (P <e/00) ools pme Sl ki pas St o

A edalin (© ) dals 6ped 5 e ped PH o Sl
53 dadiges PH Sl pne Sslis sz pas (P>e/00)
5 KL 5 Y] oLes 5 0T by alie Slidss
PH [YA] [S50,T 5 JLejle sl sy o 0 [YV] 0 en
03l e e O del esle Loy VY (Slyls ey o sllas

s S Ji)\)f VY=V o394

? a ah aA aA
b 7
T4 % HOWPC
i % B25WPC
; % &5 WPC
Blank  03BSG 04856  0.5B5G
Sample

Fig 2 pH 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 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) ofice 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). *F 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

420 0.10 0.54%¢ 0.01 0.54° 0.02 Blank
4118 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 0.55%ABC 0.01 0.78°%FB 0.01 0.4BSSG-0.0WPC
478 021 0.50°4BC 0.04 0.719A8 0.01 0.4BSSG-2.5WPC
-453% 031 0.35%¢P 0.04 0.61%8 0.02 0.4BSSG-5WPC
573 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%A8 0.01 0.5BSSG-2.5WPC
-5.17°% 0.63 0.33%0 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

Acoeptance Meltingrate Creaminess Coarseness Hardness Coldness Fhvor Saple
57%05 42405 45%05 27402 42406 42406 68405 Blank

43%40 1 77401 26401 637401 357401 80701 297101 0.3BSSG-0.0WPC
4557401 7388101 26405 602405 36°401 76784101 31402 0.3BSSG-2.5WPC
465 ] 675405 318501 57401 385040 1 704405 328101 0.3BSSG-5WPC
49740 615104 297401 5005 345405 6410 1 337501 0.4BSSG-0.0WPC
519501 53PE02 339405 38401 455401 5640 1 352105 0.4BSSG-2.5WPC
500401 51850 1 369405 37402 467401 54540 1 385405 0.4BSSG-5WPC
528105 43552 365401 355040 1 495101 46754 | 395301 0.5BSSG-0.0WPC
56™05 4701 40105 28501 529401 434401 4384102 0.5BSSG-2.5WPC
58™40.1 40702 467401 265402 534401 434401 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). *F 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, 04, 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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