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Phycocyanin

Figure (1). Phycocyanin structure[6]
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Figure (2). Graph of phycocyanin absorption rate
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Figure (2).Interaction of concentration and time on antioxidant properties of phycocyanin-containing sugar candy.
The averages in each column that have the same letters are not statistically significant at the 0.05 level
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Figure (3). Interaction diagram of concentration and time of phenolic compounds of sugar candy containing
phycocyanin.
The averages in each column that have the same letters are not statistically significant at the 0.05 level
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Figure (4). Interaction diagram of concentration and time on the moisture content of phycocyanin-containing sugar
candy.
The averages in each column that have the same letters are not statistically significant at the 0.05 level
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Figure (5). Interaction diagram of concentration and time on the ash content of sugar candy containing phycocyanin.

The averages in each column that have the same letters are not statistically significant at the 0.05 level
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Figure (6). Interaction plot of time on water activity properties of sugar candy containing phycocyanin
The averages in each column that have the same letters are not statistically significant at the 0.05 level
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Table (1). Investigation of microbial properties of sugar candy containing phycocyanin
Acceptable  Execution method

Time (days) ~Concentration (ppm) Mold(Cfu/g) Yeast (Cfu/g) Enterobacteriaceae(Cfu/g) limits

0 0 <10 <10 <10 <100 Cultivation and counting
10 0 <10 <10 <10 <100 Cultivation and counting
20 0 <10 <10 <10 <100 Cultivation and counting
30 0 <10 <10 <10 <100 Cultivation and counting
0 0.5 <10 <10 <10 <100 Cultivation and counting
10 0.5 <10 <10 <10 <100 Cultivation and counting
20 0.5 <10 <10 <10 <100 Cultivation and counting
30 0.5 <10 <10 <10 <100 Cultivation and counting
0 1 <10 <10 <10 <100 Cultivation and counting
10 1 <10 <10 <10 <100 Cultivation and counting
20 1 <10 <10 <10 <100 Cultivation and counting
30 | <10 <10 <10 <100 Cultivation and counting
0 1.5 <10 <10 <10 <100 Cultivation and counting
10 1.5 <10 <10 <10 <100 Cultivation and counting
20 1.5 <10 <10 <10 <100 Cultivation and counting
30 1.5 <10 <10 <10 <100 Cultivation and counting
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Table(2). Sensory evaluation of properties of sugar candy containing phycocyanin

(a-d): averages in each column that have the same letters are not statistically p< 0.05
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Growing consumer preference for natural over synthetic colorants has
promoted the use of Spirulina, a rich source of protein and the
pigment phycocyanin, in the food and health industries. In this study,
Spirulina was cultivated in Roulik culture medium at 28 +£2 °C and
pH ~8 under white light with an intensity of 6000 lux. After 14 days,
phycocyanin was extracted using the freeze-thaw method.
Phycocyanin was incorporated into sugar candy at concentrations of
0, 0.5, 1, and 1.5%, and the physicochemical and microbial properties
of the samples were evaluated during storage periods of 0, 10, 20, and
30 days. Results showed that increasing phycocyanin concentration
enhanced antioxidant activity, ash content, and phenolic compounds,
while reducing moisture content and water activity. The sample
containing 0.5% phycocyanin achieved the highest sensory
acceptance, and no microbial growth was observed in any of the
samples. These findings suggest that phycocyanin can serve as a
natural colorant with functional properties in the production of sugar
candy.
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