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1. Microalga

2. Chlorella vulgaris

3. Spirulina platensis

4. Food and drug administration (FDA)
5. Generally Recognized as Safe

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

*

Ao B (obe) io o gl auls 5 vy iy, L oedias
3 (e ) 03 6 (e shas) e @550 (1)
2556 s (e ala) 55U (L slis) DT 86
oslizul (K s oK) ppin) K s ¢l 2D 58
[25] o5

SoS sy sleds b Sns omes -3-2-2
okl esly g g dald

o Lkl b il 5 JIUST 25 b S Ol et
oo Lol Ol s S ew 2863 olez 4 Ol
Sy b ealimad U 1266 o s 4 O e sl
s g pSesl s D10 e I s (g et S
0333 5 g o O S 4 isad JolS bt 5l ey o
50 w4 5 Slo Jolb> sl Jlo i 1 Ky JSil
o 2L sk ) (e 10 Sl ) e
ol JeSostn o e 1 Ble S dsu
bl G 4 B A el 13 el 6y iS50
s 32 aw ol o 10 wpas Dad S )
0 2l Jslme 5 BLoI s Bl Gpme e g 2 Lol s
Olss s (glod &3 Odonry 51 g iy (g (o D0 o
Isb 3 s il s Lans gl 53 e o)
Sy 55 el S e Beg gL 910 s
Al Ul e Cer [26] WS e gl
3 eSS 2 el Sy sSal a5 100 oo 4 Sy S
(e (glales 53 odd L2 5 035) (555 05mn 4nd
it Jos A3 S5 SUIST ad Jpe L 10 L
s o 100 e w0 1) ojlae gl e 3 3 S 1SS
olas 3l e oo B s o3y jse Lo Sl akils,
22 51 Jgee L5 wle e @ F Ll
LT s 8 s dgdsal Juss ls

5 Ml eSS by e ol 4-2-2

ol 63l Q:.ivﬁ

56

SBn bt s L Shy e -2-2-2
okl esly Sl g dald (g0

b Casbs doss Jold 655 000 b S S S5
KB anal [22] 672 oyl & 01l e splld iy
5hestizad U pH {23]2009 < s s ol 25
e Sl s S e 28] OLSea 5 pusslS i,
Tt Sl DS eme Glasslas fU B Ol
2> SIE deol 5 or e S 5 el IS e
Gyme sl Gy cnl 5o IS elad LS Ol o)las S
S sl 5 Gl Lo > J 8 DS S b )8
AU 760 250 sk 3 1) ol Sl & ol S
S A S s ol e e sk s e Ol
g ladsed 5008 b G e KL W
Sde b 31 e il enls Sl 3 Al LU s aiBs 2 Se
O (e G35 Ao 20) e Slos 2 e 3
O35 433 30 Sote a3l OIS 1 Ly 6 geS 03 938
S kS 13 58 Sl s 40 gles L T ples
SUl glos 55 K3 4ids 10 s 4 S 5 K, 0 alb
b e g il Lol sloml ) Sl G 5 MK
o g (U] s 3 S eslul st T65 50 Jsb
Tl skt s i salazal SUE el 5 skl o
10) ileses glaclale 5 osbel SIS el 51 gl w0l J sk
23l e s g (2 s 02 0555 100 1
Sl 5 S U ki3 8 ey Sl s e b
Lo SIE ded Dolbas o eslae 3 e L3
5 dsles 310kl ete 31 edel s Wslas 1 ealizd
O esbas o 8 8 55 SIE sl o S s om0
A

LD s a L byt o, clasie s Coem
-LURTON RGB 1002) S, olSaws 1 eslin

Ol i 0 Ky palie Slasite i (o Sl (0126


http://dx.doi.org/10.52547/fsct.17.102.53
https://fsct.modares.ac.ir/article-7-41309-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-05-22 ]

[ DOI: 10.52547/fsct.17.102.53]

1399 :1:;& 417 092 4102 e)w

DOI 10.29252/fsct.17.05.06 S o s ke

Jsl a0 00 S 3l sb; Ol o iy &S (g b
G55 ) ol @ g (U5 Sio 0b3) (ol 2 45
A2 0o w (Ll Ao 3 UB L ST 2ty (55l
Al 4 god am b o 3L b Ol (S 5o
el 0392 10,3 2063 o by b (Uit BB S )
Sgad 53 S Sl b Ol IS R 585 3
o el e 5 as e (LR35 BB 558 2 ) dals
22l a5 03 et 5 Lo 3/99 , 2/38 1,
L gl )3 dald i sas 3 3L Cush Ol (IS
sk il (e, 196) rals (65106 sls 0les e
53 iy esls Olsme an W el Ao s (RIBIL S
SIS Ol b (55 45 om0 gV pe b
Sl SRl ol e s sday L pad Csb )y Ol
S S e 0L L o Ll (p<0/05)
5N Olel L @ ety cpl ol Lot
S sl ol e i s sale gl esle Sl sas
Sl ey 6 s w55 M esle S L
OSan 5 ol i bl o) [30] ol el 51>
0 2 s el S5 liss 5l (555 45 (2016)
S35 Jl o 5 ot S gla (S 5 sl
Ol L oS s gl kel LaoT s ls dillas il el plonl

[31] sl (2l s gl by Ol ee U s ol Lo

> e
4.5 cd € e

4 b bC c
S 35 Z b
$ 3 4 i " .
c
& 25 a
s 2
o 15
2 1
S 0.5
= 0 [

0 7 14

Time (Day)

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
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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° 2.20+0.1° 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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Chitosan and Gelatin on Physicochemical, Sensory and
Nutritional Properties of Dried Kiwifruit
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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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