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1. Shortening
2. Butylated hydroxy anisole (BHA)
3. Butylated hydroxy toluene (BHT)
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Table 1. The chemical composition of dry ice cream
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Figure 1. Changes in moisture content of dry ice cream during storage at -18°C
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Figure 2. Changes in moisture content of dry ice cream during storage at +8°C
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Figure 3. Changes in moisture content of dry ice cream during storage at +28°C
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Figure 9. Changes in acidity of dry ice cream during storage at +28°C
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Figure 11. Changes in peroxide value of dry ice cream during storage at -18, +8 and +28°C
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Table 2. Changes in firmness of dry ice cream during storage at -18, +8 and +28°C (N)
SIS sles
Storage temperature
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0.07 +£0.000° 5
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- 13.86+0.5198 50
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S glos SO s cilis gla0ley e (P<t40) Jlaz! c]dwd 23 s e O e Ot p s alds e iy > 1., D,CBA

A,B,C,D,..: Indicate significant differences at 0.05 level (P< 0.05) between the different days in one storage
temperature
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Table 3. Changes in total count of dry ice cream during storage at -18, +8 and +28°C (Log 10 cfu/g)
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Storage period (days)
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A,B,C,D,..: Indicate significant differences at 0.05 level (P< 0.05) between the different days in one storage
temperature
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Table 4. Changes in mold and yeast count of dry ice cream during storage at -18, +8 and -18°C (Log 10 cfu/g)
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Mean scores of sensory evaluation of dry ice cream stored at +28 © C on 10th
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Mean scores of sensory evaluation of dry ice cream stored at +8 °© C on 60th days
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Mean scores of sensory evaluation of dry ice cream stored at -18 © C on 60th days
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Figure 12. Sensory evaluation of dry ice cream on first day and last day of storage at -18, +8 and +28°C
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Abstract

Background and objectives: Dry ice cream is a traditional Iranian product manufactured by
boiling and concentration of milk with the addition of sugar and shortenings. However, it can be
reproduced as a new dairy product by using new processing methods. This research is the first
scientific study on dry ice cream. The aim of the current research was to study the effects of
storage temperature on quality and shelf life of dry ice cream.

Materials and methods: Dry ice cream was prepared by adding milk, sugar, glucose syrup and
shortening and packed in conventional cardboard boxes. Then, all the samples were kept in
three different temperatures (-18, +8 and +28 °C) for 60 days. The qualitative characteristics
were investigated by performing physico-chemical tests including determination of moisture
content, fat, protein, ash, pH, acidity, acid number and peroxide value, texture firmness, total
count of aerobic microorganisms and yeast and mold, and sensory evaluation. Completely
random design was used for statistical analysis.

Results: The amount of carbohydrate, moisture, protein, fat and ash of dry ice cream was 77.60,
14.16, 4.76, 2.48 and 1.00%, respectively. By passing time and increasing storage temperature,
moisture content, pH and scores of sensory features decreased, but acidity number, peroxide
value, firmness, total count and mold and yeast count increased. The highest and lowest rate of
increase in peroxide values were observed in samples stored at +28 °C and -18 °C, respectively.
The total count of microorganisms in the samples stored at +8 and +28 °C increased during
storage, but, on the contrary, decreased significantly at -18 °C on day 60 compared to the first
day. In the samples kept at -18°C, except for the first day, no mold and yeast growth was
observed during storage. In contrast, the mold and yeast count increased in the samples stored at
+ 8 °C and + 28 °C. On the other hand, the scores for sensory evaluation of all samples showed
a decrease during storage, as the highest and lowest reduction in points was found in the
samples stored at -18° C and 28 °C, respectively.

Conclusion: According to the results and regard to quality and shelf life evaluated here, -18 °C
and +28 °C were the most suitable and unsuitable temperatures for storing dry ice cream,
respectively. In addition, storing at -18 °C up to 60 days, +8 °C up to 20 days and +28 °C up to
5 days, showed the best sensory features.

Keywords: Dry ice cream, Qualitative characteristics, Shelf life, Storage temperature
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