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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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��
 {7� � �� �8�8 ��V% G�� �# 5� �8� L:� ��
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���!�5(� ���6 +�"�7.  

	L
Y 91,�<� 	
��13F�I�:��� 4�� Brand-Williams  ����V�# �)8( ����Y 9:8 4�� >�� �8 .30  ���c� 5� �L1,��V1�

 �� 	,�
�L�270 ��V1� �L1,2  �2-�� "81S 1-/1�V�S #15����S )1/0 	�1� (�6���L`1�Y ��V% d:�% ��� 	L0K
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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
�:� �� ���1> ^]�� ���#" L* Wa*  �b* �1�� ���BK
 ��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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 �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. 

 SV�3-  �� ({) ���1% � (x,�) 	
�����
� ���5 �8�: �R� ���-�SF X��� 	�1�)/?1,�2 �1:� ��2 100  �5� ��2�Y P�V�#�� � (�% (�) �#

 �� ���-�	�1�) SF �1Z�
�[�/>1L1:�Z�F ��2 100  �5� ��2(�%  "��8 �8 ��� "���BK
 ��Y�2 ��1�10 �� I�13�: ���8 ��[�

 .d1�� "��8 �8 "���BK
 5�� ?�b�O"�# 	�<� b[L]� ��� �K
�0
 ��3�# �8 ��8 X��LO� f=:5% ��  >V
�8 ���5Y 5� �8� L:�

	�.���� �8�8�-� ���#8 ��0
 �#��3 �1K
�1> ± "�=] � 8���
�L:�	���� . W>1C��8 D
�:� W(�#��) ��0
 ���1% ��1� S��� �#���1%

?1@,�� �Y P�V�#�� � �1:�	� �#.����  

e

cd

a

b

cd
d

cd

180

190

200

210

220

230

240

S
F 

X
��

�

T
o
ta

l 
p

h
en

o
l 

(m
g
 G

A
/1

0
0

g
 F

W
)

���1%

Treatment

{

B

d

a
a

b

c

180

190

200

210

220

230

240

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

S
F 

X
��

�

T
o

ta
l 

p
h
en

o
l 

(m
g
 G

A
/1

0
0

g
 F

W
)

 	
�����
� ���5)5��(

Storage time (day)

x,�

A

km
m lm

gh

jlkm

hj

fg

bd

df

km

fg
ef

ab
bc

km

ef
ce

a
ab

km
jk

hk

fg

hk

km
hk ik

df

gh

km

hk
gi

df
fg

0

5

10

15

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

�1
Z�


�[
�

F
la

v
o
n
o
id

 (
m

g
 Q

/1
0

0
g
 F

W
)

 	
�����
� ���5)5��(

Storage time (day)

�

C

Control Oleic acid 1%
Oleic acid 1%+ Cinnamon 1% Oleic acid 1%+ Cinnamon 2%
Oleic acid 2% Oleic acid 2%+ Cinnamon 1%
Oleic acid 2%+ Cinnamon 1%

 [
 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

26
-0

1-
30

 ]
 

                            10 / 19

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


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

487 

 ���6 +�"�7.���!�5(� 

 � ���1% W���5 �8�: �R�P�V�#�� �Y	L
Y 91,�<� �!�8 �� �# f=: �8 	
��13F�1% 	�<� "���Y �m
 5� ��8 .8�� 91,�<� �!�8

	L
Y 5� D/ 	
��13F�7 �
��
 ��# �8 "���BK
 5���
��
 ��# .8�F ��1/ P��\�� �# �#\� ��  91,�<� �!�8 >��%6�� �#��

	L
Y	L
Y 91,�<� �!�8 >��L01� .�
8�8 ��0
 ���5 >�� �8 �� 	
��13F��
��
 �8 ���5 >�� �8 	
��13F� �� ��� ���1% "�#?1@,�� 

�1:� 	�
 �!�8 ?� �8 � ?� >1C��8 D
�:� �� ��� �� �!�850/30  �99/28% �� 	
�����
� n��� ���5 �� 9�3
 b[L]� 9:8

	L
Y 91,�<� .��Y	L
Y 91,�<� �!�8 >��L01� .8�8 ��0
 �� 	0#�F �
�� ?� ���8� �8 	
��13F� 5�� �8 	
��13F�14  �8 	
�����
�

 "�#���1%?1@,�� �1:� 	�
	�<� b[L]� ���� �!�8 �8 � ?� >1C��8 D
�:� �� ��� 5�� �8 .�� ��#�0� ��821  	
�����
�

 "�#���1%?1@,�� :��1 	�
 �!�8 ?� � �!�8 �8 � ?� >1C��8 D
�:� �� ���?1@,�� �1:� �� �!�8 �8 b[L]� ���� 	��B�%

	�<��� "��8 �� E1%�%63/11 W19/10  �28/9% 	L
Y 91,�<� >��L01� �#�� �� 9�3
 b[L]� ���
��: .�
8�8 ��0
 �� 	
��13F�

	L
Y 91,�<� >��%6�� 	
�����
� "�BL
� �83F� "�#���1% �8 	
��1?1@,�� �1:� 	�
 �!�8 ?� �!�8 ?� >1C��8 D
�:� �� ���

 �?1@,�� �1:� �� �!�8 �8�� 	��B�% SV�) ��Y 9:84.( 	L
Y 91,�<� �!�8��1� �8 	
��13F� "��8 �8 ��� "���BK
 ��Y�2 "�#

10  �� �L:�� U# �F 8�8 ��0
 P#�F Do: � P��\�� ��L�� I�13�: ���8�11Q%"�# X���  �?1���V:� �1:� 	� 91,�<� .����

	L
Y 	H �8 "�1F ��1� 	
��13F�	
�����
� 	� P#�F��� ���� ��1� ���1% �#q6 DF�� ��-  SV,� 91,�<� �8 �L�F P#�F E�:

	L
Y	� 	
��13F�.8��  �L:�� U# �� >���11Q%�#  "�K����� 91,�<�X�V�8�� 8�5Y "�# S�5���1# S��V1/ S1�� "8(DPPH)  � �/�:

S13F���1# � �13F� �� ��0
 P#�F �5��
� ���#	�#8��W  91,�<� ���	L
Y	
��13F� ��1� �8 �8 DF�� �� ��� �8�8 P��/ "�#

�� �3��-� ��1�	� �%6�� P��/ ���� "�#) ����21.( 

 

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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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:� ��	����. 
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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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