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Table 1. Formulation of ice cream treatments

Sugar Milk  Orange Stabilizers (0.4 %) 7V« & Treatment
powder extract =R
powder Guar Aloe Kefiran 2.0
vera gel
18 2.3 0.8 11.3333  2.83333  2.83333 0.196 78.5 1
18 2.3 0.8 0 17 0 0.196 78.5 2
18 2.3 0.8 5.66667 5.66667 5.66667 0.196 78.5 3
18 2.3 0.8 8.5 8.5 0 0.196 78.5 4
18 2.3 0.8 0 8.5 8.5 0.196 78.5 5
18 2.3 0.8 2.83333 2.83333 11.3333 0.196 78.5 6
18 2.3 0.8 17 0 0 0.196 78.5 7
18 2.3 0.8 2.83333  11.3333  2.83333 0.196 78.5 8
18 2.3 0.8 8.5 0 8.5 0.196 78.5 9
18 2.3 0.8 0 17 0 0.196 78.5 10
18 2.3 0.8 0 0 17 0.196 78.5 11
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Fig 1. The effect of different gums on the viscosity of ice cream treatments (X1:A; Aloe vera, X2:B: Kefiran,
X3:C: Guar)
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Fig 9. The effect of different gums on the particle size of ice cream treatments (A: 17% Kefiran, B: 17% Guar)
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Table2. Fit Statistics

pH Overru Meltin Viscosi Textu  Tissue Densit Overa Flavor Color
n g rate ty re adhesio y 1l
n
R? 0.7577 0.9253 09986 0.8152 06184  0.9992 0.9943 0.6710 0.9203 0.8818
1

Adjuste  0.6971 0.8505 09932 0.7690 0.5230 0.9962 0.9714 0.5887 0.9003 0.8523
d R?
Predicte 0.6010 0.1222  0.2159 0.6217 0.2463  0.5614 - 0.3971 0.8561 0.7493
d R? 1.3164

Adeq 10.770  9.2361 49.854 13.1365 7.3066 61.4841 21.536 7.5121 18.820 14.843
Precisio 5 8 3 5 3

n
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In this study, kefiran, after being cultured from kefir grains and extracted,
was added to ice cream in combination with aloe vera gel and guar gum at
various levels (2.83%, 5.66%, 8.5%, 11.33%, and 17%) by weight, along
with gum arabic (constituting 50% of the total gums). The effects on the
rheological, physicochemical, and organoleptic properties of the ice cream
were investigated. Data analysis was performed using analysis of variance
(ANOVA) with an appropriate follow-up model at a 5% probability level,
employing Design Expert 12 software. The results of the physicochemical
tests on the ice cream samples revealed that the addition of hydrocolloids
led to an increase in viscosity, melting rate, and adhesiveness. Specifically,
treatments containing 17% kefiran exhibited the lowest values (0.25 Pa-s,
42% decrease, 17.31 MJ), while those with 17% guar gum showed the
highest values (0.282 Pa‘s, 80% decrease, 18.11 MJ). Increasing the gum
content resulted in higher hardness of the ice cream treatments. The
treatment with 17% kefiran had the lowest hardness (1834.11 g/cm?),
whereas the treatment with 17% guar gum exhibited the highest hardness
(1989.6 g/cm?). Additionally, the incorporation of gums led to an increase
in the overrun of the ice cream treatments. FE-SEM images of treatments
containing 17% kefiran and 17% guar gum indicated that the 17% guar gum
treatment featured spherical particles with minimal wrinkling and no tearing,
presenting a uniform surface. DLS results demonstrated that the particles in
the 17% kefiran treatment had an average diameter ranging from 1 to 3.5
microns. Organoleptic evaluation of the ice cream treatments revealed that
samples with a higher proportion of kefiran received higher scores for color
and overall acceptability compared to those containing guar gum.
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