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Fig 1 Overrun value of ice milk samples in the
absence (control) and containing different Chubak
root extract concentrations (0.015, 0.030, and 0.045
g/kg). The different letters indicate the statistically
significant difference (P <0.05).
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Fig 2 The time of the first drip and melting rate of
ice milk samples in the absence (control) and the
presence of different Chubak root extract
concentrations (0.015, 0.030, and 0.045 g/kg). The
different letters indicate the statistically significant
difference (P <0.05).
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Fig 3 Hardness and adhesiveness of ice milk
samples in the absence (control) and the presence of
different concentrations of Chubak root extract
(0.015, 0.030, and 0.045 g/kg). The different letters
indicate the statistically significant difference
(P <0.05).
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Table 1 Parameters of Herschel-Bulkey model for ice milk samples containing different
concentrations of Chubak root extract

Chubak root extract Concentration (g/kg) n(-) ":DH (Pa) k(Pas") R* RMSE
0 0.58+0.005° 1.28+0.10° 1.21£0.2° 0.99  0.19
0.015 0.57£0.007* 1.4440.14° 1.26+0.2° 0.99 0.16
0.030 0.56+0.007* 1.57+0.13° 1.28+0.3° 0.99 0.16
0.045 0.49+£0.000° 2.06+0.12° 2.07+0.2* 0.99  0.14

The different letters indicate the statistically significant difference (P <0.05).
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Ice milk is a low-fat frozen dairy product, which is much cheaper than ice cream.
The texture of low-fat products is one of the most important issues in the marketing
of these products. There has been a lot of research on the use of surfactants in ice
cream formulations, which shows the ability of these compounds to increase
consistency and agitation and aeration, improve melting resistance, create a softer
and creamier texture, and increase the overrun. The present study investigated the
effect of adding Chubak root extract powder to ice milk on the quality of this
product. Ice milk mixture was produced with different concentrations of Chubak
extract powder (0, 0.015, 0.030 and 0.045 g/kg) and the changes in physicochemical
and sensory properties of ice milk were investigated. The results showed that
increasing the concentration of the extract in ice milk increased the consistency
coefficient, overrun, melting resistance, creaminess and overall acceptance, while
the values of flow behavior index, hardness, adhesiveness, roughness and coldness
decreased. These results can be related to increased water absorption, improved
agitation, increased fat instability and smaller ice crystals. Sensory evaluation
showed that ice milk containing 0.045 g/kg Chubak root extract powder had the
highest overall acceptance and gained more scores. It can be concluded that the use
of Chubak root extract powder in the preparation of ice milk can improve the
functional characteristics of the product so that it can achieve a higher position in
the group of frozen dairy products.
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