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4. Food and drug administration (FDA)
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6. Actinidia deliciosa

7. Actinidiacea
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1. Actinidia deliciosa cv. Hayward
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Table 1 Different variables of kiwi fruit coatings

Samples Spirulina Platencis(%) Gelatin (%) Chitosan (%) Glycerol (%)
TO 0 0 0 0
T1 0 2 1 1
T2 0.5 2 1 1
T3 1 2 1 1
T4 15 2 1 1
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Fig 1 Effect of different coatings on kiwifruit
moisture content
Values by different letters are significantly
different (p<0.05); TO (uncoated), T1 (coated
without Spirulina platencis), T2 (coated with
Spirulina platencis 0.5%), T3 (coated with
Spirulina platencis 1%) T4 (coated with Spirulina
platencis 1.5%)
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Fig 3 Effect of different coatings on kiwifruit
acidity
Values by different letters are significantly
different (p<0.05); TO (uncoated), T1 (coated
without Spirulina platencis), T2 (coated with
Spirulina platencis 0.5%), T3 (coated with
Spirulina platencis 1%) T4 (coated with Spirulina
platencis 1.5%)
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Fig 2 Effect of different coatings on kiwifruit pH
Values by different letters are significantly
different (p<0.05); TO (uncoated), T1 (coated
without Spirulina platencis), T2 (coated with
Spirulina platencis 0.5%), T3 (coated with
Spirulina platencis 1%) T4 (coated with Spirulina
platencis 1.5%)
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Fig 4 Effect of different coatings on kiwifruit
phenol content
Values by different letters are significantly
different (p<0.05); TO (uncoated), T1 (coated
without Spirulina platencis), T2 (coated with
Spirulina platencis 0.5%), T3 (coated with
Spirulina platencis 1%) T4 (coated with Spirulina
platencis 1.5%)
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Fig 6 Effect of different coatings on kiwifruit
ascorbic acid content
Values by different letters are significantly
different (p<0.05); TO (uncoated), T1 (coated
without Spirulina platencis), T2 (coated with
Spirulina platencis 0.5%), T3 (coated with
Spirulina platencis 1%) T4 (coated with Spirulina
platencis 1.5%)
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Fig 5 Effect of different coatings on kiwifruit color

changes; a) L*, b) A* c) B*

Values by different letters are significantly
different (p<0.05); TO (uncoated), T1 (coated
without Spirulina platencis), T2 (coated with

Spirulina platencis 0.5%), T3 (coated with

Spirulina platencis 1%) T4 (coated with Spirulina

platencis 1.5%)
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Table 2 Determination of protein content on different coatings of kiwi fruit

Samples Time(7" Day) Time(14"™ Day)
Time (0 Day)
T0 0.80+0.1° 0.80+0.1° 0.80+0.12
T1 1.30+0.1° 1.30+0.1° 1.30+0.1°
T2 1.75+0.1¢ 1.75+0.1°¢ 1.75+0.1°¢
T3 1.95+0.1°¢ 1.95+0.1°¢ 1.95+0.1°¢
T4 2.2040.1° 2.2040.1° 2.20+0.1°

Values by different letters are significantly different (p<0.05); TO (uncoated), T1 (coated without Spirulina
platencis), T2 (coated with Spirulina platencis 0.5%), T3 (coated with Spirulina platencis 1%) T4 (coated with
Spirulina platencis 1.5%)
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Table 3.Determination of iron content on different coatings of kiwi fruit

Samples Time (0 Day) Time(7" Day) Time(14" Day)
T0 2.10+0.082 2.10+0.08° 2.10+0.08°
T1 2.35+0.09° 2.35+0.09° 2.35+0.09°
T2 2.50+0.09° 2.51+0.09°¢ 2.50+0.09°¢
T3 2.65+0.09 ¢ 2.65+0.09 ¢ 2.65+0.09 ¢
T4 2.80+0.09° 2.80+0.09° 2.80+0.09°

Values by different letters are significantly different (p<0.05); TO (uncoated), T1 (coated without Spirulina
platencis), T2 (coated with Spirulina platencis 0.5%), T3 (coated with Spirulina platencis 1%) T4 (coated with
Spirulina platencis 1.5%)
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Table 4 Comparison sensory evaluation of different coatings of kiwi fruit

Samples General acceptance Texture colour Flavor Odour
ToO 2 60+0.08° 2/40£0.07°  2/80+0.08°  2/53+0.08"  2/80+0.08
T1 3.00+0.08° 2/67+0.08*  3/47+0.08°  3/00+0.08®  3/23+0.08"
T2 3/60+0.09° 3/07+0.10°  3/53+0.08°  3/40+0.08™  2/73+0.08°
T3 3/80+0.09° 3/33+0.10°  3/72+#0.08°  3/73+0.08°  3/93+0.08"
Ta 2/67+0.08% 2/53+0.08°  2/73+0.08°  2/80+0.08"  2/93+0.08

Values by different letters are significantly different (p<0.05); TO (uncoated), T1 (coated without Spirulina
platencis), T2 (coated with Spirulina platencis 0.5%), T3 (coated with Spirulina platencis 1%) T4 (coated with
Spirulina platencis 1.5%)
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Table 5 Comparison Microbial evaluation of different coatings of kiwi fruit

Storage time (day)

Samples 0 7" 14"
To 0.00 **= 8.50*** 38.50**
T, 0.00 **= 6.50** 37.50**
T, 0.00 **= 4.50** 25.00**
T3 0.00 **= 0.00 **= 0.00 ***
Ty 0.00 *** 0.00 **= 0.00 ***

*Significant at 5% (p< 0.05), **Significant at 1% (p< 0.01), ***Significant at 0.1% (p < 0.001), n: not
significant.
Values by different letters are significantly different (p<0.05); TO (uncoated), T1 (coated without Spirulina
platencis), T2 (coated with Spirulina platencis 0.5%), T3 (coated with Spirulina platencis 1%) T4 (coated with
Spirulina platencis 1.5%)
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In recent years there has been extensive research into the use of edible coatings in food packaging.
Today, the use of edible coatings has increased due to consumers' desire to purchase products that
maintain their freshness. In this research, edible coating based on different percentages of Spirulina
platensis (0.5-1.5%) with constant percentages of gelatin powder (2%), chitosan powder (1%), and
glycerol as lubricants was used. Physicochemical properties such as moisture content, pH, Acidity,
color, total phenol, nutritional properties such as protein content, iron content and ascorbic acid
content, sensory evaluation and microbial characteristics of control and other treatments were
evaluated at days 0, 7 and 14 after production. The results of chemical tests showed the moisture
content, acidity, phenol level were increased with increasing of Spriulina platencis in different
treatments. The results of colorimetric analysis also showed that by increasing the percentage of
spirulina the transparency of treatments decreased. The results of nutritional evaluation showed that
there was a significant difference in protein, iron and ascorbic acid levels with increasing of Spirulina
platensis (p <0.05). Increasing the amount of spirulina platensis was effective on the microbial
growth as well as the taste and color of the treatments, which was diagnosed by sensory evaluation.

Keywords: Edible coating, Spirulina platensis, Gelatin, Chitosan, Kiwifruit, Sensory evaluation,
Ascorbic acid
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