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1 - D- mannuronic acid                               2 - L- guluronic acid  
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1 - Total Soluble Solids (TSS)                            2 - Refeactometer                           3 - 1,1-diphenyl-2-picrylhidrazel 
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Fig.1. The effect of combined treatment of sodium alginate and ascorbic acid on chroma index of strawberry 

fruit and sepal during storage. Means followed by the same latters are not significantly different at p<0.05 

according to the LSD test. 
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Table 1. The effect of sodium alginate and ascorbic acid on some physical and chemical properties of strawberry 
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Fig. 2. The effect of combined treatment of sodium alginate and ascorbic acid on strawberry fruit firmness 

during storage. Means followed by the same letters are not significantly different at p<0.05 according to 

the LSD test. 
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Fig. 3. The effect of combined treatment of sodium alginate and ascorbic acid on strawberries weight loss during 

storage. Means followed by the same letters are not significantly different at p<0.05 according to the LSD 

test.  
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 Fig. 4. The effect of combined treatment of sodium alginate and ascorbic acid on strawberries soluble solids 

during storage. Means followed by the same letters are not significantly different at p<0.05 according to 

the LSD test. 
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Table 2. The effect of storage time on some physical and chemical properties of strawberry fruits.  
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 Fig. 5. The effect of combined treatment of sodium alginate and ascorbic acid on the amount of polyphenol 

oxidase enzyme in strawberry fruit during storage. Means followed by the same letters are not 

significantly different at p<0.05 according to the LSD test. 
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Fig. 6. The effect of combined treatment of sodium alginate and ascorbic acid on phenolic compounds of 

strawberry fruit during storage. Means followed by the same letters are not significantly different at 

p<0.05 according to the LSD test. 
 F;�6-  �3�	*2 �% ���2% 6���,)7 5��1  �21� :2���;1� � ��T28�% ��P2� ��	)��� "�# ��2� 6�% 	=
�� �>	
�����
� L�M .(J��) 

\�S"�# ��O+� ��2��< >��
 \xO9� 	�Q���> .2=
�2��# ���- �� ���J7  LSDH1� (P<0.05) . 

  

�;	 J� z>�F �!�	 /#�8 T28�%"�# )���	 �> L�M 	
�����
�C B8�21��2�� L����# ����21� 5�P
7"�# �-	 L��� B8�2J�� 

� B8��-2J��  �z�� Z �%L�]�� " H1� ��� �>�> H�B
 )29(.  ��P2� /#�8 >��� ��T28�%"�# )��� ���J H�U< �� 	

 ���2% C	
�����
�6���,)7 	*2 �%  .�� �%z�� Y�D1 R S T�1T28�%�# >�< �#�� �� H�B
� .� 6���,)7 	8���9 /��- 	1���

 "��  ��2� ����< )19(  �)7 �)29(  � ��21� ���7�� �> �294% T�15#.2�_  �%z�� Y�D1 R ST28�%"�# )�����>�< 	  �8

�7 F2)>  �� S :� >���� /#�8 � � �,2B8�/��P�� >"B8�2� .��8 �����2-  /#�8 ��2O
 �> � L�]�� 	�- 5�P
7 	1�O1>

L���  � �,2B8� �� J��2B8� /#�8 ��21��2B8�L��� �#�	���� )17.(  

 ����/� C  

  ���*� .2��O��C L�M H��> 	+#�8 �
�� 	
�����
� ��P2� ���) J� . .2��O��C 	�Q� \xO9� �#���2% .2� H��> >��� ��>

� �%z���. �2��P  .2��O��C ����� �� %2���  	*2 �%,)7�6�� %2  �8%22 >�� �O+2� �#�� �� H�B
 .�� H�U< ���J 
�����
�	 

�2��P  .2��O��C J� /2�% 33 H��� /#�8 ) L���1  �2(.   

>���  .2��O��C  �>  ��2� 6�%	� �7 	��U
 `J�� /��P�� d��� 	=
�� .>�� .��L�;�>�� �>�� .2� J� 	��
��% .2��O�� "�#

/�% J� HQ
��� � >�J7�#" >��> �� �2%��2B8�. /#�8  .2��O��C L�M 	
�����
�  �>��2O
"�#  J� ���7 H1> ��/#�,-"�# 

 ��� ���
� "��  ��2�  ����<)19( 6�% �	=
�� )11(  ��P2� /#�8 .H1� ��� H�3 P2
 .2��O��C ���> L�M �>  �� 	
�����
�

 5�P
7 H2)�Q� F2)>�21� :2���;1�  �8 H1� J��2B8��21� :2���;1�  ���2#> �� ���21� :2���;1�  �L���  F���% J��2B8�

	� /#�8 �=�> F�z> J� .��8 .2��O��CC B8� �%�21��2�� �� �8 H1� ">�9 �� >�9 ��M��=�#	�8 �21� :2���;1�  ��

	� T28�% ��# �,2B8�	� c� %� C>���O�� )25(. ��P��  /��P�� C��21��2B8� ��pH 	� 	��P
7 H2)�Q� �3� �> T�1 �
��%

 /#�8 .2��O��C .>��  	9�����=+#�,-  	�!� F��� �� �2%��2B8� "�#���7��/#�8  .2��O��C ��2� H��� �> � �
>�8 ��2� �#

 � 6���S C�,2B8� C��
 ���S �> �#���7�� .�� �8 ��O����>P
7�5�#	� p��B% ����8�2B8� ".>��  6� �% /#�8 .2��O��C  ��

 >����8/��-> �� 	8���9 "�#/��- .�� "��U-|� 
 /#�8 F2)/�8�� �> �294% T�1 �8 H1� �,2B8� �� �# "�#

 ��21��2B8� .2��O��C 	� L�]�� �>>�� )25(.   

c

e

b

d

a

cc

d

0

20

40

60

80

100

120

140

160

180

200

At harvest 7 14

3
�;

�

P
h

en
o
l

)
m

g
 G

A
E

/1
0
0

 m
l

(

#�����6�" 
��� 

Storage Time (Days)

Control Alginate1%+Asc1% Alginate2%+Asc1% Alginate3%+Asc1%

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

3.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

6-
11

 ]
 

                            10 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.7.5
https://journal-irshs.ir/article-1-388-en.html


...�21� :2���;1� �� 5��1 6���,)7 	*2 �% ���2% 	1��� 

329 

,�%-�����  

�� ���% �� ��2O
"�#  C/#�,- .���22f%"�# ���� �> "�	<,�� 	 28 � 	�8 "�#  ��2� 6�% 	=
�� ���
�	�>�2< C ���

 /��- 	*2 �% /#�8 T�1 5��1 6���,)7�22f%�#  "�#�O����- �>	 28 � 	�8  C[
� C	O 1 ��
�� ��2�pH  H2)�Q� C

 C	<��B8�>�-T28�%"�# )���	  H2 28 R S T�1 ��2O
 �> � ��� �O��21� � ��2�6�%	� 	=
�� .>�� >����8 t���� �>

6���,)7 ���2% 	*2 �% 5��1  ����# �� �!�> �>�21� :2���;1� ���> /��P�� H?� �!�> :�6�% ��2� 	
�����
� " 5a� 	=
��

�� �%����< 6��14 �OB� �> J�� "���E�> "��> �> � ��>1±4 	� >�?�+2- A�2B�1 ���>>>�<. 

 .����                                                                                                           References 

1. Asghari, M. R. and  ajdi, V.2010. Effect of Ascorbic Acid and CaCl2 Treatments on Quality Attributes and 

Shef-life of Fresh- cut ‘Golden Delicious’ Apples. J. Food Rec. 3 (20): 83-100. 

2. Ayala-Zavala, J. F., S.Y., Wang, C.Y. Wang and G.A. González-Aguilar. 2004. Effect of storage 

temperatures on antioxidant capacity and aroma compounds in strawberry fruit. LWT-Food Sci. Technol. 

37(7): 687-695. 

3. Azarakhsh, N., A. Osman, H.M. Ghazali, C. P. Tan and N.M. Adzahan. 2014. Lemongrass essential oil 

incorporated into alginate-based edible coating for shelf-life extension and quality retention of fresh-cut 

pineapple. Postharvest Biol. Technol. 88: 1-7. 

4. Bourtoom, T. 2008. Edible films and coatings: characteristics and properties. Intl. J. Food Sci. Technol. 

15(3): 237-248. 

5. Chiabrando, V. and G. Giacalone. 2016. Effects of edible coatings on quality maintenance of fresh-cut 

nectarines. J. Food Agri. 28(3): 201.  

6. Eshghi, S., M., Hashemi, A., Mohammadi, F., Badie, Z., Mohammad Hosseini, S.K. and K. Ahmadi Ghanati. 

2014. Effect of nano-emulsion coating containing chitosan on storability and qualitative characteristics of 

strawberries after picking. Iran. J. Nut. Sci. Food Tech. 8(2): 9-19. 

7. Falguera, V., J.P. Quintero, A. Jiménez, J.A. Munoz and A. Ibarz. 2011. Edible films and coatings: structures, 

active functions and trends in their use. J. Food Sci. Technol. 22(6): 292-303. 

8. Fan, Y., Y. Xu, D. Wang, L Zhang, J. Sun, L. Sun and B. Zhang. 2009. Effect of alginate coating combined 

with yeast antagonist on strawberry (Fragaria× ananassa) preservation quality. Postharvest Biol. Technol. 

53(1): 84-9. 

9. Garcia, L.C., L.M. Pereira, L. Sarantópoulos, I.G. Claire and M.D. Hubinger. 2012. Effect of Antimicrobial 

Starch Edible Coating on Shelf‐Life of Fresh Strawberries. Pack. Tech. Sci. 25(7): 413-425. 

10. Gonzalez‐Aguilar, G.A., S. Ruiz‐Cruz, H. Soto‐Valdez, F. Vázquez‐Ortiz, R. Pacheco‐Aguilar and C.Y. 

Wang. 2005. Biochemical changes of fresh‐cut pineapple slices treated with antibrowning agents. In. J. 

Food Sci. Technol. 40(4): 377-383. 

11. Gol, N. B., P.R. Patel and T.R. Rao. 2013. Improvement of quality and shelf-life of strawberries with edible 

coatings enriched with chitosan. Postharvest Biol. Technol. 85, 185-195. 

12. Guerreiro, A.C., C.M. Gago, M.L. Faleiro, M.G. Miguel and M.D. Antunes. 2015. The use of 

polysaccharide-based edible coatings enriched with essential oils to improve shelf-life of strawberries. 

Postharvest Biol. Technol. 110: 51-60. 

13. Li-Qen, Z., Z. Jie, Z. Shu-Hua, and G. Lai-Hui. 2009. Inhibition of browning on the surface of peach slices 

by short-term exposure to nitric oxide and ascorbic acid. Food Chem. 114(1): 174-179. 

14. Han, C., Zhao, Y., Leonard, S.W. and M.G. Traber. 2004. Edible coatings to improve storability and 

enhance nutritional value of fresh and frozen strawberries (Fragaria× ananassa) and raspberries (Rubus 

ideaus). Postharvest Biol. Technol. 33(1):67-78. 

15. Hernandez-Munoz, P., E. Almenar, V. Del Valle, D. Velez and R. Gavara. 2008. Effect of chitosan coating 

combined with postharvest calcium treatment on strawberry (Fragaria× ananassa) quality during 

refrigerated storage. Food Chem. 110(2): 428-435. 

16. Hernandez-Munoz, P., E. Almenar, M.J. Ocio and R. Gavara. 2006. Effect of calcium dips and chitosan 

coatings on postharvest life of strawberries (Fragaria x ananassa). Postharvest Biol. Technol. 39(3): 247-

253. 

17. Jiang, T. 2013. Effect of alginate coating on physicochemical and sensory qualities of button mushrooms 

(Agaricus bisporus) under a high oxygen modified atmosphere. Postharvest Biol. Technol. 76: 91-97. 

18. Morillon, V., F. Debeaufort, G. Blond, M. Capelle and A. Voilley. 2002. Factors affecting the moisture 

permeability of lipid-based edible films: A review. J. Food Sci. Nut. 42(1): 67-89. 

19. Nair, M.S., A. Saxena and C. Kaur. 2018. Effect of chitosan and alginate based coatings enriched with 

pomegranate peel extract to extend the postharvest quality of guava (Psidium guajava L). Food Chem. 240: 

245-252. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

3.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

6-
11

 ]
 

                            11 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.7.5
https://journal-irshs.ir/article-1-388-en.html


����;�# � "��o�
 

330 

20. Nicoli, M.C., B. E. Elizable, A. Piotti and C.R. Lerici.1991. Effect of sugar and maillard reaction products 

on polyphenol oxidase and peroxidase activity in food. J. Food Bio. 15, 169-184. 

21. Ozdemir, K.S. and V. Gokmen. 2017. Extending the shelf-life of pomegranate arils with chitosan-ascorbic 

acid coating. Food Sci. Technol. 76(A): 172-180. 

22. Perez-Gago, M.B., M. Serra and M.A Del Rio. 2006. Color change of fresh-cut apples coated with whey 

protein concentrate-based edible coatings. Postharvest Biol. Technol. 39(1): 84-92. 

23. Robles-Sánchez, R.M., M.A. Rojas-Grau, I. Odriozola-Serrano, G. Gonzalez-Aguilar and O. Martin-

Belloso. 2013 Influence of alginate-based edible coating as carrier of antibrowning agents on bioactive 

compounds and antioxidant activity in fresh-cut Kent mangoes. Food Sci. Technol. 50(1): 240-246. 

24. Safari, M. Tehrani, N., Maghsoudloo, Y and Sabaghie, M. 2014. Application of films and food coatings in 

the packaging of fruits and vegetables. J. Food Proce and Produc. 5 (3): 135-127 

25. Sogvar, O.B., M.K. Saba and A. Emamifar. 2016. Aloe vera and ascorbic acid coatings maintain 

postharvest quality and reduce microbial load of strawberry fruit. Postharvest Biol. Technol. 114: 29-35. 

26. Tapia, M.S., M. Rojas-Grau, A. Carmona, F.J. Rodríguez, R. Soliva-Fortuny and O. Martin- Belloso. 2008. 

Use of alginate- and gellan-based coatings for improving barrier, texture and nutritional properties of fresh-

cut papaya. Food Hydr. 22, 1493–1503. 

27. Tanada-Palmu, P.S. and C.R. Grosso. 2005. Effect of edible wheat gluten –based films and coatings on 

refrigerated strawberry (Fragaria ananasa) quality. Postharvest Biol. Technol. 36(2): 199-208. 

28. Turmanidze, T., M. Jgenti, L. Gulua and V. Shaiashvili. 2017. Effect of ascorbic acid treatment on some 

quality parameters of frozen strawberry and raspberry fruits. Ann. Agra. Sci. 15(3): 370-374. 

29. Valero, D., H.M. Diaz-Mula, P.J. Zapata, F. Guillen, D. Martínez-Romero, S. Castillo and M. Serrano. 

2013. Effects of alginate edible coating on preserving fruit quality in four plum cultivars during postharvest 

storage. Postharvest Biol. Technol. 77: 1-6. 

30. Wang, S.Y., and H. Gao. 2013. Effect of chitosan-based edible coating on antioxidants, antioxidant enzyme 

system, and postharvest fruit quality of strawberries (Fragaria x aranassa Duch.). Food Sci. Technol. 

52(2): 71-79. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

3.
7.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

6-
11

 ]
 

                            12 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.7.5
https://journal-irshs.ir/article-1-388-en.html


...�21� :2���;1� �� 5��1 6���,)7 	*2 �% ���2% 	1��� 

331 

 

Iranian Journal of Horticultural Science and Technology 21(3): 319 - 330 (2020) 

Research article 
 

Study on Combined Treatment of Sodium Alginate with Ascorbic Acid 

on Shelf Life of Strawberry Fruit  
 

F. Nazoori*, S. Poraziz, S. H. Mirdehghan, M. Esmailizadeh11 

 

This study was conducted to investigate the effects of combined treatment of sodium 

alginate and ascorbic acid on the shelf life of strawberry fruits stored at 4±1 ° C. The 

treatments included control (distilled water), ascorbic acid (1%) with sodium alginate (1, 2 

and 3%) and storage period for 7 and 14 days with 4 replicates. During storage, brightness 

index, chroma index, firmness, total acidity, vitamin C, phenol content, antioxidant activity 

and anthocyanin content were decreased, but the application of coatings preserved these 

indices as alginate 2% + ascorbic acid 1% was more effective to preserve these traits during 

storage. During storage period, polyphenol oxidase enzyme activity (50%), weight loss 

(2.8%) and pH (33%) increased. While the application of sodium alginate+ ascorbic acid 

preserved the lower levels of pH and the activity of polyphenol oxidize enzyme, it also 

controlled weight loss for 14 days. 

Key words: Anthocyanin, Color index, Edible coatings, Postharvest quality, Total phenolics. 
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