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Effect of Oleic Acid Edible Coating Containing Cinnamon Essential Oil on 

Qualitative Characteristics of Guava Fruit   
(Psidium guajava L.)  
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١ - Chromameter         2- 2,6- Dichlorophenol indophenol         3- Metaphosphoric acid           4- Folin-Ciocalteu  

5- Quercetin  
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Fig. 1. The effect of oleic acid (OA) enriched with cinnamon essential oil (CEO) on weight loss percentage (A) and 

firmness (N) of guava fruit stored at 10 °C plus 1 day at ambient temperature (B). Data shown are means ± SE. 

Similar letters indicate non-significant difference at 5% level of probability using Duncan's test. 
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 X���1- @,�� �R�1? :�1� �	 C��8 D
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 ��Y�2" ��8 �8 ���" 10 

3�: ���81I� �� ��[��? ���BK
 5��" ��8 �8" ��1d.  
Table 1. The effect of oleic acid (OA) enriched with cinnamon essential oil (CEO) on L*, a* and b* indices of 

guava fruit stored at 10 °C plus 1 day at ambient temperature. 
���1%�#  0 7+1 14+1 21+1 28+1 

Treatments L* 

Control 51.73±3.00 ae 47.42±3.77 ag 43.24±2.50 eg 52.06±2.69 ae 55.45±1.51 a 

Oleic acid 1% 53.87±2.71 ab 49.89±0.85 af 48.88±3.14 ag 45.39±3.46 bg 49.75±2.12 af 

Oleic acid 1%+ Cinnamon 1% 52.85±0.28 ac 49.97±2.39 af 47.87±3.36 ag 45.36±4.48 bg 54.33±1.74 ab 

Oleic acid 1%+ Cinnamon 2% 53.96±0.66 ab 52.64±2.53 ad 48.87±3.59 ag 47.33±1.80 ag 49.00±1.66 ag 

Oleic acid 2% 50.38±1.27 ae 49.43±3.38 ag 49.07±0.82 ag 48.72±3.30 ag 49.64±3.28 ag 

Oleic acid 2%+ Cinnamon 1% 51.00±2.53 ae 49.23±1.95 ag 48.51±1.06 ag 43.55±0.21 dg 49.60±2.89 ag 

Oleic acid 2%+ Cinnamon 1% 54.65±2.39 a 44.37±5.01 cg 40.88±2.83 fg 40.61±0.97 g 53.02±1.45 ac 

 a* 

Control -13.46±0.22 ej -13.93±0.54 gj -13.05±0.65 dj -10.93±0.20 cd -6.70±1.68 a 

Oleic acid 1% -13.78±0.38 fj -13.87±0.22 gj -12.04±0.35 ch -11.35±0.68 cf -11.49±0.26 cg 

Oleic acid 1%+ Cinnamon 1% -13.45±0.78 ej -13.17±0.63 dj -13.04±0.58 dj -12.75±1.09 ci -11.62±0.47 ch 

Oleic acid 1%+ Cinnamon 2% -14.00±1.23 hj -13.88±0.43 gj -13.54±0.21 ej -13.46±0.48 ej -11.29±1.69 ce 

Oleic acid 2% -14.01±0.85 fj -13.34±1.08 dj -12.62±0.48 ci -12.34±0.14 ci -10.87±0.39 cd 

Oleic acid 2%+ Cinnamon 1% -14.68±0.17 ij -12.53±0.94 ci -12.11±0.22 ch -12.32±0.74 ci -10.42±0.57 bc 

Oleic acid 2%+ Cinnamon 1% -15.34±0.57 j -11.97±0.21 ch -11.66±1.02 ch -11.11±0.20 ce -8.65±0.52 ab 

 b* 

Control 22.56±1.42 dh 23.11±0.26 dh 24.92±1.58 af 25.70±1.48 af 28.76±1.40 ab 

Oleic acid 1% 23.48±1.82 bh 23.38±2.88 ch 24.14±0.38 bf 26.20±0.96 ae 27.09±1.48 ad 

Oleic acid 1%+ Cinnamon 1% 20.86±2.35 fh 23.46±1.48 bh 24.60±1.22 bf 26.07±1.19 af 29.86±1.35 a 

Oleic acid 1%+ Cinnamon 2% 21.66±1.64 eh 23.90±1.35 bg 25.25±0.56 af 26.97±1.88 ae 28.54±1.06 ac 

Oleic acid 2% 18.71±2.30 h 23.91±1.87 bg 24.57±1.90 bf 25.40±1.48 af 26.97±0.67 ae 

Oleic acid 2%+ Cinnamon 1% 21.69±1.65 eh 23.32±1.24 ch 23.34±0.39 ch 25.78±0.53 af 29.91±1.57 a 

Oleic acid 2%+ Cinnamon 1% 18.89±1.21 af 24.30±1.52 gh 25.68±0.67 ab 26.91±0.53 bf 28.74±2.99 ae 

Data are represented as mean ± standard error of three replications. Similar letters in each column and row indicate 

non-significant difference at 5% level of probability using Duncan's test. 
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Table 2. The effect of oleic acid (OA) enriched with cinnamon essential oil (CEO) on chlorophyll content (mg/ g 

FW) of guava fruit stored at 10 °C plus 1 day at ambient temperature. 

�#���1% 

Treatments 

	
�����
� ���5 

Storage time (day) 

0 7+1 14+1 21+1 28+1 

Control 16.56 ± 0.56 a 2.07 ± 0.07 dj 1.54 ± 0.10 gj 0.78 ± 0.06 ij 0.62 ± 0.03 ij 

Oleic acid 1% 16.56 ± 0.56 a 9.66 ± 0.20 b 3.78 ± 0.08 ce 3.09 ± 0.07  ch 2.01 ± 0.03 dj 

Oleic acid 1%+ Cinnamon 

1% 
16.56 ± 0.56 a 8.03 ± 0.20 b 3.80 ± 0.13 cd 2.39 ± 0.08 dj 2.13 ± 0.16 dj 

Oleic acid 1%+ Cinnamon 

2% 
16.56 ± 0.56 a 4.66 ± 0.64 c 1.81 ± 0.19 dj 1.81 ± 0.37 dj 1.77 ± 0.12 ej 

Oleic acid 2% 16.56 ± 0.56 a 3.73 ± 0.28 ce 3.26 ± 0.22 cg 1.40 ± 0.17 gj 1.63 ± 0.18 fj 

Oleic acid 2%+ Cinnamon 

1% 
16.56 ± 0.56 a 3.64 ± 0.21 cf 2.45 ± 0.02 dj 0.96 ± 0.02 ij 0.83 ± 0.06 ij 

Oleic acid 2%+ Cinnamon 

1% 
16.56 ± 0.56 a 3.14 ± 0.19 ch 2.70 ± 0.26 di 1.22 ± 0.02 hj 1.16 ± 0.06 hj 

Data are represented as mean ± standard error of three replications. Similar letters in each column and row indicate 

non-significant difference at 5% level of probability using Duncan's test. 

�8�8�#" �-� �r�O��3 �1K
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X��LO� 5% � >V
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 �F 8�8 ��0
 d1���8�\�� ��L�� ���-� P��\�� t��� DF�� �� X��L1:	� X�-%�/ �8 � >1 88�2)17(.  

  
FW)  cid (mg/100gascorbic aFig. 2. The effect of oleic acid (OA) enriched with cinnamon essential oil (CEO) on 

content of guava fruit stored at 10 °C plus 1 day at ambient temperature. Data shown are means ± SE.  
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Fig. 3. Simple effects of time (A) and treatment (B) on total phenol content (mg GA/100g FW) and interaction of 

them on flavonoid content (mg Q/ 100g FW) content in guava fruit stored at 10 °C plus 1 day at ambient 

temperature. Similar small letters indicate non-significant difference at 5% level of probability using 

Duncan's test. Data shown are means ± SE. Treatments included untreated fruit (control), cinnamon 

essential oil (CEO), oleic acid (OA) and their combinations. 
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Fig. 4. The effect of oleic acid (OA) enriched with cinnamon essential oil (CEO) on antioxidant activity (%) of 

guava fruit stored at 10 °C plus 1 day at ambient temperature. Data shown are means ± SE. 
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Table 3. The effect of oleic acid (OA) enriched with cinnamon essential oil (CEO) on PPO (U/g FW) activity of 

guava fruit stored at 10 °C plus 1 day at ambient temperature.   
%1�#���  

Treatments 
0 7+1 14+1 21+1 28+1 

Control 15.81 ± 0.04 i 19.67 ± 0.89 ei 19.05 ± 2.65 fi 24.19 ± .09 ab 27.33 ± 1.15 a 

Oleic acid 1% 15.81 ± 0.04 i 16.36 ± 1.73 hi 23.19 ± 0.02 af 23.05 ± 0.58 bf 24.03 ± 2.31 ad 

Oleic acid 1%+ Cinnamon 1% 15.81 ± 0.04 i 17.39 ± 0.25 hi 17.36 ± 0.58 hi 18.33 ± 0.45 gi 20.05 ± 2.89 dh 

Oleic acid 1%+ Cinnamon 2% 15.81 ± 0.04 i 16.39 ± 1.15 hi 18.05 ± 0.25 gi 23.67 ± 1.73 ae 23.39 ± 1.73 ae 

Oleic acid 2% 15.81 ± 0.04 i 17.36 ± 1.15 hi 17.05 ± 0.58 hi 20.00 ± 0.26 di 26.50 ± 1.73 ab 

Oleic acid 2%+ Cinnamon 1% 15.81 ± 0.04 i 20.19 ± 1.15 dh 20.39 ± 0.12 dh 22.03 ± 0.50 cg 22.00 ± 1.15 cg 

Oleic acid 2%+ Cinnamon 1% 15.81 ± 0.04 i 19.03 ± 1.15 fi 22.00 ± 0.08 cg 23.67 ± 0.48 ae 25.19 ± 2.89 ac 

Data are represented as mean ± standard error of three replications. Similar letters in each column and row indicate 

non-significant difference at 5% level of probability using Duncan's test. 
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5��" ��8 �8" ��1d.  
Table 4. The effect of oleic acid (OA) enriched with cinnamon essential oil (CEO) on TSS (%), TA (%) and TSSA/TA 

of guava fruits stored at 10 °C plus 1 day at ambient temperature. 
%1�#���  0 7+1 14+1 21+1 28+1 

Treatments TSS (%) 

Control 
 

9.67± 0.33bd 

 

10.67± 0.06ab 

 

7.94± 0.49ef 

 

6.31± 0.92gj 

 

5.51± 0.10ij 

Oleic acid 1% 9.67± 0.33bd 10.24± 0.18 ac 9.00 ±0.21 ce 7.43 ±0.27 fh 5.53 ±0.03 ij 

Oleic acid 1%+ Cinnamon 1% 9.67± 0.33bd 11.41 ±0.10a 8.11±0.72 ef 7.04 ±0.62 fj 5.61±0.29 ij 

Oleic acid 1%+ Cinnamon 2% 9.67± 0.33bd 11.41 ±0.10a 7.31 ±0.49 fi 6.01 ±1.49ij 5.87 ±0.28 ij 

Oleic acid 2% 9.67± 0.33bd 10.97 ±0.42ab 7.71 ±0.38 eg 7.97 ±0.85 ef 5.81 ±0.24 ij 

Oleic acid 2%+ Cinnamon 1% 9.67± 0.33bd 10.81 ±0.58ab 8.04 ±0.39 ef 6.31 ±0.11 gj 6.14 ±0.20 ij 

Oleic acid 2%+ Cinnamon 1% 9.67± 0.33bd 10.37 ±0.37ac 8.27 ±0.44 df 6.37 ±0.30 gj 6.17 ±0.22 ij 

 TA (%) 

Control 
 

0.15 ± 0.005 gk 

 

0.16 ± 0.008fj 

 

0.18 ± 0.012 dg 

 

0.17 ± 0.007 ej 

 

0.14 ± 0.009 hk 

Oleic acid 1% 0.15 ± 0.005 gk 0.21±0.004be 0.26±0.033a 0.17±0.019 ej 0.11±0.023 k 

Oleic acid 1%+ Cinnamon 1% 0.15 ± 0.005 gk 0.19±0.010cg 0.23±0.012ac 0.19±0.008cg 0.13±0.016ik 

Oleic acid 1%+ Cinnamon 2% 0.15 ± 0.005 gk 0.20±0.021cf 0.20±0.013cf 0.17±0.013ej 0.14±0.011hk 

Oleic acid 2% 0.15 ± 0.005 gk 0.18±0.014dh 0.25±0.002ab 0.16±0.016gk 0.15±0.008gk 

Oleic acid 2%+ Cinnamon 1% 0.15 ± 0.005 gk 0.19±0.013cg 0.22±0.003ad 0.17±0.023ej 0.16±0.012gk 

Oleic acid 2%+ Cinnamon 1% 0.15 ± 0.005 gk 0.16 ±0.008 fj 0.18 ±0.012dg 0.17±0.007ej 0.14±0.009hk 

 TSS/TA 

Control 
 

64.50±4.13a 

 

45.31±1.06bg 

 

56.27±3.48ab 

 

50.04±3.23ab 

 

40.88±2.86bg 

Oleic acid 1% 64.50±4.13a 41.12±1.43bg 50.87±1.81af 42.46±6.23bg 50.53±12.15af 

Oleic acid 1%+ Cinnamon 1% 64.50±4.13a 34.96±1.86fg 46.03±5.37bg 35.55±5.98fg 56.05±10.74ac 

Oleic acid 1%+ Cinnamon 2% 64.50±4.13a 42.59±2.46bg 49.94±2.81af 37.25±3.84eg 43.09±3.72bg 

Oleic acid 2% 64.50±4.13a 40.55±6.01bg 53.39±3.55ae 37.82±4.28dg 40.80±4.33bg 

Oleic acid 2%+ Cinnamon 1% 64.50±4.13a 45.97±1.62bg 41.78±1.70bg 41.64±2.73bg 42.46±0.90bg 

Oleic acid 2%+ Cinnamon 1% 64.50±4.13a 33.43±1.90g 50.21±3.44af 48.97±8.07ag 39.79±2.55cg 

Data are represented as mean ± standard error of three replications. Similar letters in each column and row indicate 

non-significant difference at 5% level of probability using Duncan's test. 

�8�8�#" �-� �r�O��3 �1K
�1> ± "�=] <�1��  "���3  ���V%�	����� .b�O"�#  ��L: �# �8 ��3�# x�8� �
�0
�K [L]� ����<� b	X��LO� f=: �8 ��8 

5% � >V
�8 ���5Y 5� �8� L:� ��	����. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

4.
6.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-0

7-
09

 ]
 

                            14 / 19

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.6.9
http://journal-irshs.ir/article-1-389-en.html


 Ry%1� F���] P��/	 @,��1? :�1� ��O" C��8 D
�:�1> ...  

491 

+2�/����    
��1L
"�# � 5� S!�O>�  �<,�=�8�8 ��0
  �F��  9�72 ���8	
�����
�� W	2.�"�# �V�\1�	��1�1� ��1�  ����28�F�11Q% �8� L:� .

F���] P��/ 5�	 ?1@,�� �1:� "��O �8 >1C��8 D
�:�  �3��-���� D
�:� � 	F���] P��/ �	��B�% �% S��M �O B��%	  5�Q%G��11 

��1���� F N O E�: � 8�F 9<
���91 1 ���1 .�� �� 	�F��H?1@,�� �1:�  �8 >1C��8 D
�:� �	2.�� N O � 	 1F "�#

 	H �8 	��1�1��1� "�#�L����/28  8����F �� �1R�% >�� � �
8�� �R�� "���BK
 5���%� ����% S��M D
�:� � P��/ 5� �8� L:� .8�� �%

U�\
Y 91,�<� P#�F �8 D
�:� "��O 	F���] P��/ "�#�13F� ����FE1F�%"�# 	,��� �8 � ��1L
 ������ ��BM 	��\
Y ��� "�

 .�
8�� �1 � ��Y�2 ��1�U#>1�CW 	2.��"�#  WT
�?1���V:� �1:� WE1F�%"�# ,���	 	L
Y 91,�<� � SF 	
��13F���5  >�� �1R�%

M �#���1%"�#�R� � ��L��2 ���  .�
8�8 ��0
 	L���I�:� �� ��1L
"�# �����Y 9:8  WP#�./ >�� 5� >1C��8 D
�:� 5� �8� L:�1%  �8

 P��/ �� E1F�%?1@,�� �1:� 1% "�#�R�  N O �8 "�1 �	2.��"�#  	
�����
� � 91 1F X�L�F � 	 1F ��1� .8�8 ��0
 ��Y�2 �8� L:�

P��/ >�� 5�4�� ?� �#  P#�F "��� ����F����1��	
���3��
"�# D/ 5�  N O �� ����# "��2�
�� P��\�� � ��Y�2 ��1� 9��8��

 X�c�� 91 1F	�����.  

3��4$                                                                                                                                         References 

1. ����� .I W. W W�	��r�W W�.Ir� W"� � W�.I	�13O. 1391. >1C��8 9:�/ D
�:� 	����LF�� �r �R� �<,�=�Cinnamomum ( 

) zeylanicum 	��7 8�3� S��� "�LF�� |�/ ����� �8 	#�K0���5Y d���� �8. .	��7 }���! � ���� ���� 9)35 (67-76.  

2 .	�1Z�/ �8 	����W �W.� .�.W  W9M��!	
���F .�.� W8�.
  � 	���� .
 .	%[�� "�1c1394 �1R�% .P��/ �� "�1o1, 	F���] "�#

	2.���0F 	���V1� � 	��1�1��V�\1� "�#.P ����� 	��7 }���! � ���� "�B0#�./ W507-496) :5(11.  

3 .���!	� 48�2 4�] W.n W.b���<	W�.n .I�:�1�	 
�F8��	 .1393Ry% .1� 3,����
�
 P��/1�� ��O" F1��5�L �\�� ���P ��2�
��" 

:1E ��8���
� G�� �8 \�BF {[2 UM� {[2":��B� .	 �1:�1UL3 ����� W120-113) :2 (4.  

4 .� W"8��Y I��� 	���# W. W�
�F8�� �F��Wn W.	 �1���5�1�� 8��L:8 � W" ��-#8�1� .� .I.1398F���] P��/ �R� .	 ��� a�!	 

��O" �Y D
�:��>0 �15��"  N O ��	2.��"�# F1 	 �MY��O� UM� �5�% �L3/	���! � ���� .�} �7	� ����� W126-113) :87 (

16.  

5. Amiot, M. J., M. Tacchini., S. Aubert, and J. Nicolas .1992. Phenolic composition and browning susceptibility 

of various apple cultivars at maturity. J. Food Sci. 57(4): 958–962. 

6. Atrash, S., A. Ramezanian., M. Rahemi., R. M., Ghalamfarsa, and E. Yahia. 2018. Antifungal Effects of Savory 

Essential Oil, Gum Arabic, and Hot Water in Mexican Lime Fruits. HortScience, 53(4): 524–530. 

7. Bai, J., V . Alleyne., R. D, Hagenmaier., J. P. Mattheis, and E. A. Baldwin. 2003. Formulation of zein coatings 

for apples (Malus domestica Borkh). Postharvest Biol. Technol. 28(2): 259–268. 

8. Brand-Williams, W., M. E. Cuvellier, and C. Berset. 1995. Use of a free radical to evaluate antioxidant 

activity.Lebensm. Wiss. u. Technol. 28: 25–30. 

9. Chang, C. C., M, H. Yang, H. M. Wen, and J.C. Chern. 2002. Estimation of total flavonoid content in propolis 

by two complementary colorimetric methods. J. Food Drug Anal. 10(3): 178–182. 

10. Conforti, F. D, and J. A. Totty. 2007. Effect of three lipid/hydrocolloid coatings on shelf life stability of Golden 

Delicious apples. Int. J. Food Sci. Technol. 42(9): 1101–1106. 

11. De Azevedo, A. B. A., T. G. Kieckbush, A. K. Tashima, R. S. Mohamed, P. Mazzafera, and S. A. B. V. de Melo. 

2008. Extraction of green coffee oil using supercritical carbon dioxide. J. Supercrit. Fluid. 44(2): 186–192. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

4.
6.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-0

7-
09

 ]
 

                            15 / 19

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.6.9
http://journal-irshs.ir/article-1-389-en.html


����V�# � ��/ "8��L�� 

492 

12. Debeaufort, F., C. Peroval, D. Despré, J. L. Courthaudon, and A. Voilley. 2002. Arabinoxylan-lipid-based edible 

films and coatings. 3. Influence of drying temperature on film structure and functional properties. J. Agric. Food 

Chem. 50(8): 2423–2428. 

13. Elabd, M. A. 2018. Effect of antimicrobial edible coatings on quality and shelf life of minimal processed guava 

(Psidium guajava). Alex. J. Food Sci. Technol, 15(1): 65–76. 

14. Eshetu, A., A. M. Ibrahim., S. F. Forsido, and C. G. Kuyu. 2019. Effect of beeswax and chitosan treatments on 

quality and shelf life of selected mango (Mangifera indica L.) cultivars. Heliyon, 5(1): e01116. 

15. Eshghi, S., M. Hashemi., A. Mohammadi., F. Badii., Z. Mohammadhoseini, and K. Ahmadi. 2014. Effect of 

nanochitosan-based coating with and without copper loaded on physicochemical and bioactive components of 

fresh strawberry fruit (Fragaria x ananassa Duchesne) during storage. Food Bioproc. Technol. 7(8): 2397–2409. 

16. Etemadipoor, R., A., Ramezanian, A. M. Dastjerdi, and M. Shamili. 2019. The potential of gum arabic enriched 

with cinnamon essential oil for improving the qualitative characteristics and storability of guava (Psidium guajava 

L.) fruit. Sci. Hort. 251: 101–107. 

17. Fan, F., N. Tao., L. Jia, and X. He. 2014. Use of citral incorporated in postharvest wax of citrus fruit as a botanical 

fungicide against Penicillium digitatum. Postharvest Biol. Technol. 90: 52–55. 

18. Germano, T. A., R. P. AguiarBastos., R. A. Moreira., J. F. Ayala-Zavala, and M. R. A. de Miranda. 2019. 

Galactomannan-carnauba wax coating improves the antioxidant status and reduces chilling injury of 

‘Paluma’guava. Postharvest Biol. Technol. 149: 9–17. 

19. Gurjar, P. S., B. Killadi., J. Lenka, and D. K. Shukla. 2018. Effect of gum Arabic coatings on physico-chemical 

and sensory qualities of guava (Psidium guajava L) cv. Shweta. Int. J. Curr. Microbiol. App. Sci. 7(5): 3769–

3775. 

20. Hoa, T. T., M. N. Ducamp., M. Lebrun, and E. A. Baldwin. 2002. Effect of different coating treatments on the 

quality of mango fruit. J. Food Qual. 25(6): 471–486. 

21. Hu, H., H. Zhou, and P. Li . 2019. Lacquer wax coating improves the sensory and quality attributes of kiwifruit 

during ambient storage. Sci. Hort. 244: 31–41. 

22. Jo, W. S., H. Y. Song., N. B. Song., J. H. Lee., S. C. Min, and K. Bin Song. 2014. Quality and microbial safety 

of ‘Fuji’apples coated with carnauba-shellac wax containing lemongrass oil. LWT-Food Sci. Technol. 55(2): 

490–497. 

23. Khattak, J. Z. K., S. Khan., S. Raza., I. Ullah, and H. Z. K. Khattak. 2001. Comparative study of physical and 

chemical characteristics of five guava cultivars. Sarhad J. Agric. 15: 287–290. 

24. Khin, M. M., W. Zhou, and S. Y. Yeo. 2007. Mass transfer in the osmotic dehydration of coated apple cubes by 

using maltodextrin as the coating material and their textural properties. J. Food Engin. 81(3): 514–522. 

25. Kim, I. H., H. Lee., J. E. Kim., K. Bin Song., Y. S. Lee., D. S. Chung, and S. C. Min. 2013. Plum coatings of 

lemongrass oil-incorporating carnauba wax-based nanoemulsion. J. Food Sci. 78(10): E1551--E1559. 

26. Krishna, K. R. and D. V. S. Rao. 2014. Effect of chitosan coating on the physiochemical characteristics of guava 

(Psidium guajava L.) fruits during storage at room temperature. Indian J. Sci. Technol. 7(5): 554. 

27. Li, P., H, Hu., Luo, L, Zhang, and J. Gao. 2017. Shelf life extension of fresh lotus pods and seeds (Nelumbo 

nucifera Gaertn.) in response to treatments with 1-MCP and lacquer wax. Postharvest Biol. Technol. 125: 140–

149. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

4.
6.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-0

7-
09

 ]
 

                            16 / 19

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.6.9
http://journal-irshs.ir/article-1-389-en.html


 Ry%1� F���] P��/	 @,��1? :�1� ��O" C��8 D
�:�1> ...  

493 

28. Lichtenthaler, H. K. 1987. Chlorophylls and carotenoids: pigments of photosynthetic biomembranes. In Methods 

Enzym. 148: 350–382. 

29. Lozano, J. E., R. Drudis-Biscarri, and A. Ibarz-Ribas. 1994. Enzymatic browning in apple pulps. J. Food Sci. 

59(3): 564–567. 

30. Mebratie, M. A., K. Woldetsadik., A. Ayalew, and J. Haji. 2015. Comparative study of different banana ripening 

methods. Sci. Technol. Arts Res. J. 4(2): 32–38. 

31. Meng, S., B.Sun., Z. Guo., W. Zhong., Q. Du, and P. Wu. 2008. Two-dimensional correlation ATR-FTIR studies 

on PEO-PPO-PEO tri-block copolymer and its phosphorylcholine derivate as thermal sensitive hydrogel systems. 

Polymer, 49(11): 2738–2744. 

32. Murmu, S. B. and H. N. Mishra. 2018. Selection of the best active modified atmosphere packaging with ethylene 

and moisture scavengers to maintain quality of guava during low-temperature storage. Food Chem. 253: 55–62. 

33. 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. 

34. O’Grady, L., G. Sigge., O. J. J. Caleb, and U. L. Opara. 2014. Effects of storage temperature and duration on 

chemical properties, proximate composition and selected bioactive components of pomegranate (Punica 

granatum L.) arils. LWT - Food Sci. Technol. 57(2): 508–515.  

35. Paull, R. E, and C. C. Chen. 2002. Guava. In: The commercial storage of fruits, vegetables and florist and nursery 

crops (ed K. C. Gross, C. Y. Wnang and M. Saltveit). Agriculture Handbook 66, US Department of Agriculture, 

Washington, DC, US. 

36. Reddy, M. M., S. Vivekanandhan., M. Misra., S. K. Bhatia, and A. K. Mohanty. 2013. Biobased plastics and 

bionanocomposites: Current status and future opportunities. Prog. in Polymer Sci. 38(10–11): 1653–1689. 

37. Roussos, P. A., V. Sefferou., N.K. Denaxa., E. Tsantili, and V. Stathis. 2011. Apricot (Prunus armeniaca L.) fruit 

quality attributes and phytochemicals under different crop load. Sci. Hort. 129(3): 472–478. 

38. Sánchez-González, L., M. Vargas., C. González-Martinez., A. Chiralt, and M. Cháfer. 2011. Use of essential oils 

in bioactive edible coatings: a review. Food Engin. Rev. 3(1): 1–16. 

39. Santos, T. M., M. S. de Sá Filho., E. O. Silva., M. R. S. da Silveira., M. R. A. de Miranda., M. M. A. Lopes, and 

H. M. C. Azeredo. 2018. Enhancing storage stability of guava with tannic acid-crosslinked zein coatings. Food 

Chem. 257: 252–258. 

40. Shahid, M. N, and N. A. Abbasi. 2011. Effect of beewax coatings on physiological changes in Fruits of sweet 

orange cv.“blood red.” Sarhad J. Agric. 27(3): 385–394. 

41. Singh, S., P. Khemariya., A. Rai., A. C.Rai., T. K. Koley, and B. Singh. 2016. Carnauba wax-based edible coating 

enhances shelf-life and retain quality of eggplant (Solanum melongena) fruits. LWT. 74: 420–426. 

42. Singleton, V. L, and J. A. Rossi. 1965. Colorimetry of total phenolics with phosphomolybdic-phosphotungstic 

acid reagents. Amer. J. Enol. Vitic. 16(3): 144–158. 

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

refrigerated strawberry (Fragaria ananassa) quality. Postharvest Biol. Technol. 36(2): 199–208. 

44. Tao, N., F. Fan., L. Jia, and M. Zhang. 2014. Octanal incorporated in postharvest wax of Satsuma mandarin fruit 

as a botanical fungicide against Penicillium digitatum. Food Cont. 45: 56–61. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

4.
6.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-0

7-
09

 ]
 

                            17 / 19

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.6.9
http://journal-irshs.ir/article-1-389-en.html


����V�# � ��/ "8��L�� 

494 

45. Toğrul, H, and N. Arslan. 2004. Extending shelf-life of peach and pear by using CMC from sugar beet pulp 

cellulose as a hydrophilic polymer in emulsions. Food Hydrocol. 18(2): 215–226. 

46. Vámos-Vigyázó, L, and N. F. Haard. 1981. Polyphenol oxidases and peroxidases in fruits and vegetables. Crit. 

Rev. Food Sci. Nutri. 15(1): 49–127. 

47. Vargas, M., A. Albors., A. Chiralt, and C. González-Martinez. 2006. Quality of cold-stored strawberries as 

affected by chitosan--oleic acid edible coatings. Postharvest Biol. Technol. 41(2): 164–171. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 

 

 

 

 

 

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

4.
6.

9 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-0

7-
09

 ]
 

                            18 / 19

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.6.9
http://journal-irshs.ir/article-1-389-en.html


 Ry%1� F���] P��/	 @,��1? :�1� ��O" C��8 D
�:�1> ...  

495 

Iranian Journal of Horticultural Science and Technology 20 (4): 477 - 494 (2019) 

Research article 

 

Effect of Oleic Acid Edible Coating Containing Cinnamon Essential 

Oil on Qualitative Characteristics of Guava Fruit   
(Psidium guajava L.)  

 

R. Etemadipoor, A. Ramezanian*, A. Mirzaalian Dastjerdi, M. Shamili11 

 

Guava is a tropical fruit with high nutritional value, but it is highly perishable. In this study, 

fruits treated with 1% and 2% oleic acid solely or in combination with cinnamon essential oil, then 

stored at 10±1 °C and 90-95% RH for four weeks, and the quantitative and qualitative 

characteristics of fruits were evaluated. The results showed that the treatments were more effective 

in maintaining the qualitative characteristics of the fruits as compared to the control. Treatments 

of 1% oleic acid and 1% cinnamon essential oil showed more significant effects by preventing 

weight loss, maintaining flesh firmness, and reducing chlorophyll and color change. Fruits treated 

with 1% oleic acid and 1% cinnamon essential oil showed the highest content of ascorbic acid, 

total phenol content, total flavonoid content and antioxidant activity and the lowest polyphenol 

oxidase activity during 28 days of storage. The highest total soluble solids (TSS), fruit flavor index 

(TSS/TA), and the lowest titratable acidity (TA) were obtained in control treatment. These results 

indicated that oleic acid treatment with cinnamon essential oil can be a useful method for delaying 

ripening and senescence, increasing storage life and preserving guava fruit quality. 

Keywords: Ascorbic acid, Antioxidant activity, Polyphenol oxidase, Fruit flavor index (FI), Fruit 

quality. 
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