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Summary

The study was conducted in the Food Research and Microbiology
Laboratory of the Department of Food Sciences and the Central
Laboratory/College of Agriculture and Forestry/University of Mosul, as well
as the postgraduate laboratories of the College of Food Sciences/Al-Qasim
Green University/Babylon and the laboratories of the Ministry of Science and
Technology/Baghdad, which was conducted in the period from 9/19/2023 to
5/19/2024, included three samples of commercial gelatin powder and that
extracted from bovine bones and hides.

This study aimed to produce gelatin from secondary waste (bovine
bones and hides) and study some of its physical, chemical, rheological and
microbial properties and compare it with commercial gelatin, in addition to
studying some rheological and sensory properties of marshmallow candy
made from the three types of gelatin (bovine bones, hides and commercial)
during storage at 20-25°C for 30 days. The results showed that the yield of
gelatin extracted from the hide was higher than that extracted from the bones,
as they reached 10.5 and 7.0%, respectively. The results of the physical
properties showed that the viscosity of skin gelatin was higher than that of
bone, as it reached 3.5 and 2.3 cP, respectively, both were lower than
commercial gelatin which reached 4.1 cP. The pH value was the highest for
bone gelatin, which reached 6.73 compared to its value for hide and
commercial gelatin which both reached 5.60 and 4.50, respectively.

The results related to the chemical properties of gelatin powder from
the studied sources showed significant differences in its chemical
composition, as the highest residual moisture content was in hide gelatin
powder which reached 9.43%, and the lowest in bone gelatin powder which
reached 6.20%, while the moisture content of commercial gelatin powder was
8.25%. There was no significant difference in the ash content of the three
types of gelatin. As for the protein content, the highest was in commercial
gelatin, reaching 91.12%, followed by hide 90.71% and the lowest in bone
gelatin 55.49%. The highest fat content was in commercial gelatin, reaching
0.75% followed by bone 0.62% and the lowest in skin gelatin 0.44%.

The results showed that 18 amino acids were detected in different
proportions in commercial gelatin, bone and hide. The proportions were high
for Glycine, Proline, Cysteine and Hydroxyproline in hide gelatin, reaching
13.47, 12.68, 9.35 and 8.75%, respectively. The lowest proportions were for
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bone gelatin, reaching 5.64, 5.86, 4.88 and 4.69%, compared to commercial
gelatin, which increased from both in the proportions, reaching 16.19, 3.451,
9.82 and 8.77%. The proportions of other amino acids that were detected were
also very low in the three types of gelatin compared to the previously
mentioned acids.

The results of the rheological properties of gelatin gel indicated that the
highest value of gel strength, flexibility and cohesion was for commercial
gelatin, reaching 446.6 g, 5.07 mm and 0.99 respectively, and the lowest for
bone gelatin gel, reaching 141.1 g, 4.90 mm and 0.80 respectively, while for
hide gelatin it was 271.2 g, 5.00 mm and 0.90 respectively. The highest
melting point for commercial gelatin gel was 32.67°C, while the lowest for
bone gelatin gel was 26.67°C. The gelation point was the highest for
commercial gelatin, reaching 17.67°C, and the lowest gelation point for bone
gelatin was 12.00°C.

The results showed that the highest foam expansion rate was for hide
gelatin gel, reaching 75.25%, the lowest was for bone, reaching 43.56%. The
highest stability rate was for hide gelatin gel and commercial gelatin gel at 30
minutes, reaching 90.96 and 90.91%, respectively, and the lowest was for
bone, while the highest stability at 60 minutes was for commercial gel,
reaching 87.88%, and the lowest stability was for bone gel, 75.86%.

When examining the gelatin samples microbial after drying, the results
showed that the gelatin powder was free of any bacteria when calculating
their total number and was free of £. Coli bacteria. No mold or yeast colonies
were observed except in the bone gelatin sample, where 10’ colony forming
units of yeast were found, these are within the limits mentioned in the
specification.

The results of the rheological properties of marshmallow candy showed
that the highest gel strength, flexibility and cohesion were for marshmallow
made from commercial gelatin, reaching 589.5 g, 4.7 mm and 0.94
respectively, the lowest for marshmallow made from bone 121.7 g, 4.1 mm
and 0.77 respectively.

The results of the sensory evaluation of marshmallow candy indicate
that the highest evaluation scores for the qualities of taste, smell, texture,
appearance and general acceptance were for the three marshmallow samples
made from commercial gelatin, bone and hide immediately after
manufacturing (zero day), but during the storage periods of 15 and 30 days,
the scores decreased slightly for the types of marshmallow skin and
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commercial, the highest decrease in the scores of these qualities was for
marshmallow bone.
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