
 / / /

*

) ://://(

 .) (  
-

%
. .

 .
.

 ..

 . .

.

:

 .

 .

* : :hajarghafari24@yahoo.com

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                             1 / 11

mailto:hajarghafari24:@yahoo.com
https://dorl.net/dor/20.1001.1.22518517.1393.4.13.5.3
https://jcpp.iut.ac.ir/article-1-2230-fa.html


 / / /

     

          

 .          

 .

               

       .   

           

         ) .(  

         

    .       

            

          

) .(

   ) .(       

     

        

  

) .(

    

) .(

  

) .(   

)Signalling(  

             

    ) .(      

      

) (

      

    

          

        ) .(

             

             

            ) .(  

)Hypersensitive response(    

          

         

  ) .(      

 .    

       

       ) .(   

) .(

             

) (           

         

  

           

  

  ) .(    

      

   .            

    

          

    

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                             2 / 11

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.5.3
https://jcpp.iut.ac.ir/article-1-2230-fa.html


...

   )Chitosan(

) .(

.

) (

              

     .-

          

 .          

           

     .     

  .  

   

              

           

      .

 .

  ±    - %  

 .    

         

.

                 

)penetrometer(    )FT327(   

        

).(

   .  

              

         .

       

      

               

                  

      

             .

     

)Pharmacia LKB. Novaspec II (    

       

 (y = 0.0478x +0.0284, r2=0.9967)

).(

  CANDGL300

 .

).(

- =

/ ×

).(

              

 .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                             3 / 11

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.5.3
https://jcpp.iut.ac.ir/article-1-2230-fa.html


 / / /

.

**/**/**// ****/
**/**// **/ ****/
**/**// **/ ****/

×**/**// **/ ****/

 ×ns/**// ns/ ns*/

×ns/**// ns/ **ns/

× ×**/ns/**// **ns/

/////

(%)/////

ns*** : % %.

 :=   

====).(

         

            .    

       

     

%.

        

          

            

     )( .   

       .         

   .    

   

              

)(.

              

            

    

   

  ) .(        

      .  

     

         

 .      

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                             4 / 11

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.5.3
https://jcpp.iut.ac.ir/article-1-2230-fa.html


...

. .

 % .SAN

 .M.

 . .

% .SAN

 .M.

 .

   

          )(.    

             

                

  )(.

               

)(.

         

               

            

 %

      .       

)
)

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                             5 / 11

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.5.3
https://jcpp.iut.ac.ir/article-1-2230-fa.html


 / / /

..

 % .SA .M

.

 . %

.N .M.

   

    

 .          

         

         

)(.

         

              

            

    %      .  

          

     .   

         

     .

)(.

          

)
)

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                             6 / 11

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.5.3
https://jcpp.iut.ac.ir/article-1-2230-fa.html


...

 ..

 % .SAN

 .M.

 ..

 % .SAN

 .M.

             

       

              

        ) .(  

          

 .      

  

   ).(       

        

)(.

      

           

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                             7 / 11

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.5.3
https://jcpp.iut.ac.ir/article-1-2230-fa.html


 / / /

 . .

 % .SAN

 .M.

..

 % .SA .M

.

         

         

     ) .(        

     .         

           

 .             

            ).(

        ACC  

ACC   ACC      

       

  ) .(      

             .  

      

       ) .(

      

        

         

 .

          

      

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                             8 / 11

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.5.3
https://jcpp.iut.ac.ir/article-1-2230-fa.html


...

     ).(         

 .

ACC

ACC      ) .(

  

    

 .   

  

 .         

           

   .     

     ) .(    

    

    .        

   ) .(

)PPO(

       

 .

             

        

         .

          

   pH       

   pH         

).(

           

          ).(

      

  

 .

            

) .(

    

     

  

).(

  

    

            .  

            

             

                

) .(

        H2O2      

           

           

   )( .             

   .          

               .

      -

          

          .    

      

            

      

        ) .(

        

       

    ) .(

   .     

         .  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                             9 / 11

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.5.3
https://jcpp.iut.ac.ir/article-1-2230-fa.html


 / / /

        

          

             

    ) .(      

       

) .(     

            .

    

           

           

).(

            

 .

 .

.

1. Abbasi, N. A., Z. Singh and A. Sattar Khan. 2010. Dynamics of anti-oxidant levels and activities of reactive oxygen-
scavenging enzymes in ‘Pinklady’ apple fruit during maturation and ripening. Plant Biology 42: 2605-2620.

2. Abdollahi, R., H. Doulati Baneh and E. Masoumi. 2012. Effect of nitric oxide on qualitative traits of grapevine (Vitis
vinifera) Askari cultivar in cold storage. Journal of  Small Fruits 2: 1-14. (In Farsi).

3. Asghari, M. R. and R. Abdollahi. 2012. Changes in quality of strawberries during cold storage in response to
postharvest nitric oxid and putrescine treatments. Acta Alimentaria 12:1-13.

4. Asghari, M. R. and M. Babalar. 2010. Use of salicylic acid to increase strawberry fruit total antioxidant activity. Acta
Horticulture 877: 1117-1122.

5. Asghari, M. 2006. Determining the effect of salicylic acid on total anti-oxidant, ethylene production and some
qualitative and quantitative attributes of strawberry (Selva variety). MSc. Thesis, Tehran Univ., Tehran, Iran.
(In Farsi).

6. Ashraf, M. A. 2012. Waterlogging stress in plants. African Journal of Agricultural Research 7: 1976-1981.
7. Asnaashari, M. and M. R. Zokaee Khosroshahi. 2008. Postharvest Physiology and Technology. Hamedan Univ.

Pub., (In Farsi).
8. Atkinson, R. G., K. M. Bolithho, M. A. Wright, T. Iturriagagaoitia, S. Reid and F. Ross. 1998. Apple ACC-oxidase

and polygalacturonase: : ripening specific gene expression and promoter analysis in transgenic tomato. Plant
Molecular Biology 38: 449-460.

9. Ayala-Zavala, J. F., S. H. Y. Wang, C. Y. Wang and G. A. González-Aguilar. 2007. High oxygen treatment increases
antioxidant capacity and postharvest life of strawberry fruit. Food Technology and Biotechnology 452: 166–173.

10. Chen, J. Y., P. F. Wen, W. F. Kon, Q. H. Pan, J. H. Zhan, J. M. Li, S. B. Wan and W. D. Huang. 2006. Effect of
salicylic acid on phenylpropanoids and phenylalanine ammonia-lyase in harvested grape berries. Postharvest
Biology and Technology 40: 64–72.

11. Durner, J., D. Wendehenne and D. F. Klessig. 1998. Defense gene induction in tobacco by nitric oxide, cyclic GMP,
and cyclic ADP-ribose. Plant Biology 95: 10328–10333.

12. Dutilleul, C., M. Garmier, G. Noctor, C. Mathieu, P. Che trit, C. Foyer and R. Paepe. 2003. Leaf mitochondria
modulate whole cell redox homeostasis, set antioxidant capacity and determine stress resistance through altered
signaling and diurnal regulation. Plant Cell 15: 1212–1226.

13. FAO. 2008. URL: Http://www.fao.org/es/ess/top/commodity.
14. Fisher, R. L. and A. B. Bennett. 1991. Role of cell wall hydrolases in fruit ripening. Plant Physiology 42: 675-703.
15. Hodges, D. M., G. E. Lester, K. D. Munro and P. T. A. Toivonen. 2004. Oxidative stress: importance for postharvest

quality. Horticulture Science 39: 924–929.
16. Jalili Marandi, R. 2004. Postharvest Physiology (transportation and maintenance of fruit, vegetable and plants).

Jahade Daneshgahi Pub., Urmia. (In Farsi).

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

                            10 / 11

http://www.fao.org/es/ess/top/commodity.
https://dorl.net/dor/20.1001.1.22518517.1393.4.13.5.3
https://jcpp.iut.ac.ir/article-1-2230-fa.html


...

17. Kader, A. A. 2003. Quality parmeters of fresh-cut fruit and vegetable products. PP. 11-20. In: lamikanra, O. (Ed.),
Fresh-Cut Fruit and Vegetable: Science, Technology, and Market. CRC Press, Boca Raton.

18. Kazemi, M., M. Aran and S. Zamani. 2012. Effect of salicylic acid treatments on quality characteristics of apple
fruits during storage. American Journal Plant Physiology 6: 113-119.

19. Martinez-Romero,  D.,  D.  Valero,  M.  Serrano,  F.  M.  Sanches  and  F.  Riquelme.  2000.  Effects  of  post-  harvest
putrescine and calcium treatments on reducing mechanical damage and polyamines and abscisic acid levels during
lemon storage. Agricultural and Food Science 79: 1589-1595.

20. Milosevic, N. and A. J. Slusarenko. 1996. Active oxygen metabolism and lignification in the hypersensitive
response in bean. Physiological and Molecular Plant Pathology 49: 143–157.

21. Qadir, A. and F. Hashinaga. 2001. Inhibition of postharvest decay of fruits by nitrous oxide. Postharvest Biology
and Technology 22: 279–283.

22. Rahemi, M. 2005. Postharvest Physiology (Introduction to the Physiology and Handling of  Fruits and Vegetables
and Ornamental Plants). Shiraz Univ. Pub., Shiraz (In Farsi).

23. Raskin, I. 1992. Salicylic, a new plant hormone. Plant Physiology 99: 799-803.
24. Raskin, C. A., N. J. Miller, P. G. Bolwell, P. M. Bramley and J. B. Pridham. 1995. The relative antioxidant activities

of plant-derived polyphenolic flavonoids. Free Radical Research 22: 375-383.
25. Romani, R. J., B. M. Hess and C. A. Leslie. 1989. Salicylic acid inhibition of ethylene production by apple discs and

other plant tissues. Journal of Plant Growth Regulation 8: 63-69.
26. Scandalios, J. G. 1993. Effect of nitric oxide on ethylene production in strawberry fruit during storage. Plant

Physiology 101: 7–12.
27. Schneider, S. and W. Ullrich. 1994. Differential induction of resistance and enhanced enzyme activities in cucumber

and tobacco caused by treatment with various abiotic and biotic inducers. Physiological and Molecular Plant
Pathology 45: 291–304.

28. Shuhua, Z., S. Lina, L. Mengchen and Z. Jie. 2008. Effect of nitric oxide on reactive oxygen species and antioxidant
enzymes in kiwifruit during storage. Journal of the Science of Food and Agriculture 13: 2324-2331.

29. Stow, J. 2000.The involvement of calcium in maintenance of apple fruit tissue structure. Journal of Experimental
Botany 40: 1053-1057.

30. Tareen, M., N. Abbasi and A. Hafiz. 2012. Effect of salicylic acid treatments on storage life of peach fruits cv.
‘Flordaking Pakistan Journal of Biological Sciences 44: 119-124.

31. Tun, N. N., C. Santa-Catarina, T. Begum, V. Silveira, W. Handro, E. Floh and G. F. E. Scherer. 2006. Polyamines
induce rapid biosynthesis of nitric oxide (NO) in Arabidopsis thaliana seedlings. Plant Cell Physiology
47: 346–354.

32. Waterhouse, A. L. 2002. Determination of total phenolics. In: Wrolstad, R. E. (Ed.), Current Protocols in Food
Analytical Chemistry.  John Wiley and Sons Pub., New York.

33. Wendehenne, D., A. Pugin, D. Klessig and J. Durner. 2001. Nitric oxide: comparative synthesis and signaling in
animal and plant cells. Trends in Plant Science 6: 177–183.

34. Wu, F., H. Yang, Y. Chang, J. Cheng, S. Bai and J. Yin. 2012. Effects of nitric oxide on reactive oxygen species and
antioxidant capacity in Chinese Bayberry during storage. Scientia Horticulturae 135: 106–111.

35. Yu, Z., C. K. Song, C. Q. Jun, Z. S. Long and R. Y. Ping. 2003. Effects of acetylsalicylic Acid (ASA) and ethylene
treatments on ripening and softening of postharvest kiwifruit. Acta Botanica Sinica 45: 1447-1452.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
93

.4
.1

3.
5.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-0

7-
02

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dorl.net/dor/20.1001.1.22518517.1393.4.13.5.3
https://jcpp.iut.ac.ir/article-1-2230-fa.html
http://www.tcpdf.org

