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Fig. 1. Maturity index (A) and oil percent (B) of fruit in different olive cultivars in four harvest stages. Means 
with similar letters are not significantly different at 5% level of probability using LSD test. 

 >Y�1- ��6� U��� VP��  �? (H) ��6� 4�� �"�? � (G0�)@:���� 5��?�� ���3 ��KI �? ��2�3 G�2=�. 46o
�6� ����? �7 	���

d�R ��� ���3L ]�J� �� ��2\� h�2-�LSD  N��2R� v9J �?5 	�_� S��!% �"�?.�
���
 ���?  

  

 ?/	7
� F�4� )�	
� 
G	 ��H1��!  F�4� 
���0%���! �2�1 ���   

���	5
6 ��! 7	&'  

�6J� H�I ���  ?�3L���3��
� ��2�3 4�� �? �7 	�����27�� 460�� 3� 	Y� �����	� ��6C ?�� �? �?��3 56��� 466_%

? ��2�3 4�� 56!67�2�� � ���2J? �? ?���
�2J� Q� ����� 4�� ����?���  �?�!2J�	� ���:) ?�6C11( . >Y� �� ���% ��2 

��62
�� �6J� A	C�6J� >R��� 5��-6/ �� �7 ?�? ��-
H�I ��� 5��� D��W�� @:� ��KI �� �? ?�3L  �7 �2��� 4�� ����62
��� 

Alowaiesh  ����Y�� �)3A 2 (?��? 	o�����.  46�<�� ����Y�� � 	!J��)43( �_0�9� �? W6
 ��� �7 ��@:����  � 46Y��L

�6J� 	����% D��W�� A�
?�? ���
� N��Y6/H�I ��� .�
?�7 ����-� 5��?�� G�2=� >R��� 	c ��2�3 4�� �? �� ?�3L @:���� 

	�_� S��!% D���3L ?��� G�2=��6J� ��W6� �? �� ���?H�I ���  � �
?�? ��-
 	C�6J� G�2=� >R��� 	c ?�3L 4��2-6�

�6J� ��W6� H�I  �� z���� ?�3L �? 5��?�� ���KI ��R�� M6J 	!�L � 	��� @:� �??�� ) X6%�% ��49/0  �47/0(  4��%T�� �7

f

d

b
a

h

g
f

de

i
h

e
cd

f

de

c

b

0

1

2

3

4

5

6

7

,
+�

� -
.

�/

M
a
tu

ri
ty

 i
n

d
ex

 M6J 	!�LAmphissis  ?�3Zard  ��6��Beladi  	���Roghani  

i
g

de
c

m

l

j
h

l

k

ef

a

f
d

c
b

0

5

10

15

20

25

30

35

40

45

First Second Third Fourth

 �
2�

1 
�

D
17

O
il

 p
er

ce
n

t

?/	7
� F�4� ��! 9��&

Different harvesting times

A  F=	   

  5B   

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

14
00

.2
2.

3.
2.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

24
-0

4-
20

 ]
 

                             5 / 15

https://dorl.net/dor/20.1001.1.16807154.1400.22.3.2.7
http://journal-irshs.ir/article-1-464-en.html


����Y�� � ��2\� 

270 

 U��� VP�� ��W6�) X6%�% ��49/5  �81/5 (�� ���? �o�? @:� �? �� 5�\
 W6
 ��?.�
  4����62
��  ��a��WC ���Al-Maaita  � 

����Y�� )1� ( Mailer  � ) ����Y��25��W6� �
?��
 a��WC �7 ( �6J� H�I ?�3L ���3 	c �? 4����� G�2=� 5��?�� 

D��W�� �2��� � ��W6� �6J� H�I ?�3L 46� @:���� G�2=� S��!% 	�_����? ��2��? .5J� �\�� A ����� ?���
�2J� ]�J� ��

) ��2�3 	���0� 46�International Olive Council (�6J� ��W6�H�I ��� L ?�3���: ��E�� �� N��: >��: �? ��2�3 4�� ��6C

 �� �2�7 �Y���� ���C ���\�8/0 D��./ �? .5J� A�^�R  @:� ��KI �� �?�6J� ��W6� 5��?�� ���3 4��PL �? 	2R �H�I ��� 

 ?�3L�Y���� ��2�3 4�� ���� N��: >��: �?�� � �?  ��2��? ���: >Y�)2(. �6J� D��W��H�I ���  � U��� D��W�� �� 4�� ?�3L

	� ��6� �2-6� 	C�6J� 560�_� D��W�� >60? �� �
��%���� ��6� 5��C 5��� ���? Q6260�{60 @�W
L )28.( 46�<��A  5��-6/ ��

��6� 56J�\R A��6� 5��� 	2!J D��7 � ��6� 	C�6J�X6JL �� �� � 	Y6
�Y� �������6� ���3	� 4�� � �2��� D��W�� �
��%

 � �?�7 Q�� % ��6� 5��� �? �� 	��W
L 560�_� .��? D��W�� �� ?�3L H�I �6J� �"�?  

)�8�
�   

@:� ��KI �� �? ��2�3 A D��7 A��6� U��� � 	C�6J� >R��� 5��-6/ �� 4�� >6����7 ��W6�	�_� ���?5��� >Y�)2.( 

46�<��A  	J��� ����66f% �? ?�? ��-
 >6����7 ��W6� @:� �?	���  ?�3 � ��
�� �� >6����7 ��W6� D��7 X��1% �� ���-�

5��� ���?� 5��?�� ���3 4��PL �% 4�� .�?3 �% ��6�� @:� �? �7 ?�� 	0�R) ��J 5��?�� ���38/0 	�6�4�� ��C��67 �? ��C (

3� M/ � h�
� >6����7 D��7 ) 5��?�� ���3 4��PL �? �L20/0 	�6�4�� ��C��67 �? ��C D��7 (62/47  �? ��"�?

>Y�) ?�? �� 4�� >6����72 .(�� 3� M/ � D��7 5��J �� 5��?�� ��? ���3 �% >6����7 ��W6� AM6J 	!�L @:� �? MY_0

 >Y�) ?�� @7 4�� >6����7 D��7 �"�? 5��?�� ���3 4��PL �% �L2 ��W6� 4��2-6� 5��?�� ���3 4��PL �? [���� �? .(

 4�� >6����7��?�1� ��  X��1% �� 	��� � ��6�� @:� �? �� z���� ���-��) � X6%�%198/0  �201/0 	�6� ��C��67 �? ��C

 (4���? �� 5�\
 �7 ?��  	!�L � ?�3 @:� D��W�� M6J�) � X6%�%17/17  �41/18��"�?(  >Y�) �
?�? ��-
2 W�J r
� .(

 ?��? >6����7 ��W6� �� 	o2\� ��2�3 4��)12( .�I�C� ��2�3 	���0� 46� ����� � �? �� 4�� r
�64 ��?���
�2J�� 76!65 

 x� 0 4���?���
 ��� A5J�   ��2�3 4�� r
� ����� ���Q 7 �2����/6!	 �K� D1
	 � �?�C.	��� \R	 e/ ��a�  4��

3���2 �J 3�� d�`����7?��? ��C. d�`� �E
 ]�J� ����C���7A ��6% W�J r
� ?���4�� �? �% ����? ��-
 ��2�3 ���

	� 4�� �%�� 56!67) ����15.( >6����7 5E� A	C�6J� ���L�� 46R �?	� D��7 ����% �� ��6� �? ���6~��%���7 � ��� ���

560�_� �	� ��6/ D��7 W6
 ��6� �W2�J�2� ���� � ��7 � ��6� �? 46
�6J�2
L �
��o
� �L N��
? 5���
�	����� )11.(  ��W6�

o
����
 ��2�3 4�� �? �� >��7 ��c ���68�% ��3 ?��? ���: ��6� 5��?�� ���3 � @:� . ��o0� 46R �? ��2�3 ��6� �? r
� �66f%

�� ��6J� ���L��  >6����7 ��� ���/�
>6Y-% � X67�%��� 	�6
�6J�2
L 5J� z��%�� �? ��6� �? . 4�� ��� �? �66f% ��o0�

@:��� 	� ����-�?��A  S��!% ���@:���� G�2=� ����z r��L ��  >6����7 ��� ���/�
5J� � �7 �	� �E
 @:� �� ���� �J�

5J� 	%�� � 	� S��!% 4�� s��� �<
L?��N��2R� �� A  3� � ?��? 50�P? >6����7 @\60���%�7 �? �7 5J� 	��W
L 560�_� v9J

.���� S��!2� ��6\� ���� �o�? @:� �� @:� ��  �?@:����  A��2�3 G�2=� D��7��
 �? >6����7	� �� 	%��!2� ��6\� ��� ��?

 �@2\6J 	2R	�
 �6C�? v9J Q� �? 	��W
L G�2=� ����
�� )33(. 	�_� D��7 5��?�� G�2=� >R��� 	c >6����7 ��?

 �?@:����  ;J�% G�2=� ���o-��./5J� ��� a��WC 	!�2=� )36A 23 �10(.  

 )  9	:���� 
;��! �<�=+>8  

� �����27�� 3� 	Y�j �? �8	C.�� A�6%��6\7� ������/��ef% �����2�3 4�� @_c � �9� � ��A X67�%��� 	� 	Y60��� ����

)11(. �7 46/���Z0�� A��6� 	C�6J� 5��-6/ �� 	=�% @_c ?���� 	�"� >��� D��7 ����% �� A5J� ��2�3 4�� �?  �2��� �

 ���JX67�%���  � 46/���Z0�� >62� �? ��
�� 	Y60���3A4- 	� p��% N�
�%� >6�� 	\7���6� �?���� )8.( X67�%���  	Y60���

 ��6� 5��� �? ����% �� 4�� ��
�� W6
�2���
� 	��
��  	
��3 �	� r
� �66f% �� [��� ��6� 5J�/ �7 ��7 �� ��6�7 ���1�

	� ?�P ��J� � �� �0�� ��6� �7 	
��3 M{J � >��7 ��W6� A5��� r
� �66f%X67�%��� 	� D��7 5��J �� 	Y60��� .�����

 ��W6� D��W�� 4��X67�%���  �6%��6\7� ������/ D��W�� X�J � 5J� z��%�� �? ��6� 5��� �? HL D��7 �� 	Y60��� 4��

�� ����P )37.( D��./ �? �^�R  	J��� ��W6�X67�%��� ���3 �? ��2�3 4�� 	Y60������  �7 ?�? ��-
 5��?�� G�2=�

 ��W6� 4��X67�%�� �� 	�_� ��c �� ��6� 	C�6J� 5��-6/2��� D��7 ���?��  >Y�)2(.  >R��� 	c D���3L ?��� @:� ��KI ��

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

14
00

.2
2.

3.
2.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

24
-0

4-
20

 ]
 

                             6 / 15

https://dorl.net/dor/20.1001.1.16807154.1400.22.3.2.7
http://journal-irshs.ir/article-1-464-en.html


���3 �8� ������/ � 56!67 A56�7 �� 5��?�� G�2=��... >�  

271 

 ��W6� D��7 4��2-6� � ��2��? 	-��7 	�7 �
�� 5��?�� G�2=�X67�%���  	Y60��� 5��?�� ��R�� 4��PL �? �� z����

) M6J 	!�L @:�02/36 ) ��6�� @:� �� z���� D��7 ��W6� 4��2�7 � (�"�?45/13 .?�� (�"�?  4����62
��  ��a��WC ���

Alowaiesh  ����Y�� �)2( 46�<�� � Menz  �Vriesekoop )27 (.?��? 	
��=��  W6
A	-��./ �? Baccouri ) ���Y�� �5 (

 ��W6� ��2�� �? 5��?�� G�2=� >R��� 	c �? 5J� 4Y�� �7 �
?�7 a��WCX67�%��� ��� D��W�� 	Y60���� 4��PL �% M{J � �

�� ��R���? ��-
 ?�P 3� 	-��7 �
�� 5��?��.  �? ��6�� � ?�3 @:� �? ?��� �? �<
L �� X�9� 4����62
���  �^�R D��./

�� ���?A .?��? 	o�����  4�� �? �� �? �7 ��I@:���  ��W6� ��2�� �?X67�%��� ��6� r
� �66f% ���3 �% 	Y60��� �
�� ��

5��? 	-��7 �
�� �L 3� M/ � 	-��W��  >Y�)2( . ��W6� 4��2-6� �_0�9� ?��� @:� ��KI 46� �? [���� �?X67�%��� 

���3 	���% �? 	Y60���?�� ��6�� @:� �� z���� 5��?�� ���y ���
�C 4�� ��W6� 5��?�� ���3 4��PL �? �7 	��X67�%��  �?

 �� 5�\
 ��6�� @:� 4��@:���� � ?�3 � 	��� AM6J 	!�L � D��W�� X6%�%25/74 A39/49  �40/19  ?�? ��-
 ��"�?

)39/166 	�6�4�� ��C��67 �? �6J� Q60�C ��C(  >Y�)2( .	� 	!�2=� >���� ��W6� �
��%X67�%���  ��6� �? �� 	Y60���

 ��2�3�68�% ��3 	� ����27�� 4�� ��6� 3� .��? ���:6� 	C�6J� ���? �� ���%�	��6���f� �19�� A�A  ��6�4�� i��=2J�  �

 ����� @:� Q� 5_6�c ?��
)42 A26(. ���� �8� @:� 5E� �� ��X67�%��� .?��? ��2�3 4�� �? ?���� 	Y60���  @�W
L 560�_�

5J� S��!2� ��6� ��� G�2=� >R��� �? ��6� �? 3�60 �6
��L 46
TL >6��y �� ��� 5=J A��6� >6Y-% ���L�� 46R �? �Y���c

 5\=
 �2!� � �2\�3�  >6Y-% ���3 �� z���� �L 560�_� ��W6� 4��2-6� � �?�� T�� @�W
L 4�� 560�_� ��W6� 4�� p��% ��R��

	� ��6�.���� 	� �66f% 4��� W�J �� W�J 3� ��6� r
� �7 	
��3 A��6J� ���? ���2�� �? @�W
L 4�� 560�_� D��7 �� � ��7

�Y0	� ���� ��6� 5J�/ ��� W��: ���?��A �� ����-� )28(.  �� ���% ����62
��� D��./��� Morello )28 A����Y�� � (

	C.�� ��2�3 @:� �� 	C�6J� ��� �� 3�60 �6
��L 46
TL >6�� 	��W
L 560�_� �2��? �8� � @�W
L 4�� 560�_� ��W6� �7 	���
L 3�

 ��W6� ��X67�%��� 	�_� � 5��� 	o2\��� 	Y60��� A?��? ���? >7 ��W6� ��62
 �?X67�%���  ��6� 5��� ���? 	Y60���

 �� ��2�3�68�% ��3 	� ���: ?�P��? .46�<��A  ��W6� �? S��!%X67�%���  	Y60�����6� @:����  G�2=� 5J� 4Y��� � >60?

S��!% J9 	��W
L w� G�2=����
� b2-� �� 46/���Z0�� >���% s��� �7 ���� 3�
} 	\7�{60���  N�3��6% � N�3��6% 	\7���6�

	� ��2�3 ��6� �??�� )17( .3� �L	��� 	���% ���� 	96 � ;���� �7@:��� D���3L �? �^�R A?�� ��\Y�  S��!%X67�%��� 

 �� ;�%�� 	Y60��� S��!2� 	��W
L w�9J	� .����% �?F 4�� �6���62
	
���� A- ) �3��P31 W6
 (3� M/  4�� 56!67 	J���

 ��2�3@:���� ?�3A  �t6C ��2J� ���?�� �19�� �? �o�� � 	���?�7 ��6��
 �7  ��W6�X67�%���  46� 	Y60���@:���� 

�? G�2=� .5J� S��!2� �19�� 4��   

�H1 � ?/	7
� F�4� )�	
� 
G	�2�1 5
6 ��!���	 
� F�4� ��!  

�� �6J� Q626�0�/ ��W6� �^�R D��./ �?@:� 	���% �? ���3 5�eC �� A��2�3 4�� �? X0� [���� H�I �6J� ����� ��

���3 	���% �? � 5��� D��7	�_� S��!% 5��?�� ���@:� 46� �? �6J� Q626�0�/ ��W6� �? ���? ?��� �_0�9� ?��� ���

��62
 .5��?���3 	���% �? ?�? ��-
 �� ��W6� 4��2�7 � 	��� @:� �� z���� �6J� Q626�0�/ ��W6� 4��2-6� 5��?�� ���

>Y�) ?�� ?�3 @:� �� z����3�2��� �� A��6� 	C�6J� G�2=� >R��� 	c �6J� Q626�0�/ ��W6� �? 	-��7 �
�� ?��� .( ���

Menz  �Vriesekoop )27 � (Uceda  �Hermoso )40 A	-��./ �? .?��? 	o����� (Gutierrez ) ����Y�� �19 ���1� D��7 A(

��I A��2\
�? z��%�� �? ��� b6:� �8� �� ��6� U��� 	c �� �6J� Q626�0�/ H�I ����6J� >7 ��W6� A��6� 	C�6J� �
�� 	c �7

	� 5��8 �6J� Q626�0�/ ���1� ��� 5J� D��W�� N�R �? ��6� �?�"�? D��7 � ��� b6:� s��� 5��K
 �? 4�� �7 �
��  �L

@:� �2-6� �? �6J� Q6Z0�� �"�? A5��?�� G�2=� >R��� 	c � ���3 5�eC �� .�� ����P H�I ����6J� >7 �� 5�\
 ��

	�_� D��W��>Y�) 5��� ���?3��62
 �7 (�2��� �� �^�R D��./ ��� ���Menz  �Vriesekoop )27 � (Uceda  ����Y�� �

)41��?�� >R��� 	���% �? .?��? 	
��=�� ( ��?�1� � �?�� Q�?W
 @� �� �6J� Q6Z0�� ��W6� �E
 3� ?�3 � M6J 	!�L @:� �? A5

 X6%�% ��) �6J� Q6Z0�� �"�? 4��2-6� �I�C� 5��?�� 5\=
 ���3 �J �? .��2��? 	K��-�23/59 A08/61  �71/60  (�"�?

 Q6Z0�� �"�? 4��2-6� A5��?�� ��R�� 4��PL �? ��� A�� ����-� M6J 	!�L @:� �?) ?�� ?�3 @:� �� z���� �6J�21/61 

 >Y�) (�"�?3��62
 .( ��c �� ��6�� @:� �? �6J� Q6Z0�� �"�? 5��?�� 5\=
 ���3 �J �? �I�C� ?�? ��-
 46�<�� ��

	�_�@:� ���J 3� �2�7 ���? �? � �� Q�?W
 	��� @:� �� @:� 4�� �? �6J� Q6Z0�� ��W6� 5��?�� ���3 4��PL �? ��� A?�� ��

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

14
00

.2
2.

3.
2.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

24
-0

4-
20

 ]
 

                             7 / 15

https://dorl.net/dor/20.1001.1.16807154.1400.22.3.2.7
http://journal-irshs.ir/article-1-464-en.html


����Y�� � ��2\� 

272 

@:� 46� �� �6J� Q6Z0�� ��W6� 4��2�7 (	��� � ��6��) @:� �? �� 5��K
 X6%�% ��) ��2��? �_0�9� ?��� ���08/57  �16/57 

>Y�) (�"�?3 .(  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
 

 

 

 

 

 

 

 

 

Fig. 2. Changes in the quality characteristics of olive oil: free fatty acid (A), chlorophyll (B) and phenolic content 
(C) in different olive cultivars at four harvest stages. Means with similar letters are not significantly 
different in 5% level of probability using LSD test. 
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Fig. 3. Olive oil fatty acids: palmitic acid (A), oleic acid (B), stearic acid (C) and linoleic acid (D) in different 

olive cultivars at four harvest stages. Means in each column with similar letters are not significantly 
different in 5% level of probability using LSD test. 
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Fig. 4. Saturated fatty acids (A), mono unsaturated fatty acids/poly unsaturated fatty acids (MUFA/PUFA) (B) 
and cox value (C) in different olive cultivars at four harvest stages. Means in each column with similar 
letters are not significantly different in 5% level of probability using LSD test. 
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Fig. 5. Principal components analysis in different olive cultivars at four harvest stages. T1= First harvest time, 

T2= Second harvest time, T3= Third harvest time and T4= fourth harvest time. 

 >Y�5- �!0j� >6� % � ��W�%	�"� ���  �?@:����  A5��?�� ���3 ��KI �? ��2�3 G�2=�T1 AN�� 5��?�� ���3 =T2 5��?�� ���3 =

 A��?T3 � ��J 5��?�� ���3 =T4 ���3 =.���KI 5��?�� MI  AU��� VP�� =OC A4�� ��W6� =FFA�6J� =H�I ���  A?�3L

OCC A>6����7 ��W6� =OPC =X67�%���  A	Y60���PA A�6J� Q626�0�/ =PAI A�6J� Q6Z0�26�0�/=ST A�6J� Q���Z2J� =OL =

 A�6J� Q6Z0��LII A�6J� Q6Z0��60 =LIN A�6J� Q6�0��60 =SFA A[���� H�I ����6J� =MUFA A[���� �6 Q% H�I ����6J� =

PUFA A[���� �6 ��I H�I ����6J� =MP � [���� �6 ��I �� [���� �6 Q% H�I ����6J� 5�\
 =Cox Value VP�� =

.M7�7  

  

'3�0��4  
 [���� �?��62
��� ?�? ��-
 �^�R D��./  A��6� U��� >R��� 5��-6/ �� 5���
� ��R�� �� ��6J� �% ��6� 5��� �? 4��

 ���?� >��7 U���5���  �46��/ A[���� �6 ��I �� [���� �6 Q% H�I �6J� 5�\
 ��W6� 4��%T�� H�I ����6J� ��W6� 4��%

��R�� �? AM7�7 VP�� 4��2�7 � [���� 5��?�� 3� ����L 5J? �� 7 ?��R U��� VP�� N?�_� �5/4  .?�� �� ���% ��

��62
���  AD��./ 4�� �?@:���� 	��� � M6J 	!�L XJ���4��%  5��?�� ���3�� ��E��N�` 2J� 4�� ��W6� 4��2-6� 

���KI ��R��  ���� ���5J? 4�� 56!67 4��2K� �?��L ) ��? ��R��26 ��� �K� � � � ���� X6%�%@:����  � M6J 	!�L

 U��� VP�� N?�_� 	���68/4  �54/4 .?�� ( D���3L 4�� �? �I �C� �?@:���� ��6�� � ?�3  4��2-6� 56!67 4��2K� � ���1�

 4���? 4��PL m���% ) 5��?��24 ��� ���L � � � ���� X6%�%@:����  � ?�3��6��  U��� VP�� N?�_�59/4  �75/4( ��5J? 

��LA ���% �� ��� �� N��2R� 4��  �� ��6� 5��?�� �7 	C�6J� ���? �2-6� 5J� 4Y�� 4�� �? 4�� 56!67 � 56�7 ?��K� X�J

@:���  ?��m���% 	J��� �e05��?�� ��� ��o�� ��?D���3L �? �% �� 	��62J? ���� ����L �����62
��� 4Z�9�� ����^ �% �

	� �E
�J�.   

5��*�  References   

1. Al-Maaita, B., G. Agati, P. Pinelli, S. Cortes Ebner, A. Romani, A. Cartela and C. Cerovic. 2009. Oil quality 

and quantity of three olive cultivars as influenced by harvesting date in the middle and southern parts of Jordan. 

Int. J. Agr. Biol. 11: 266-271. 

2. Alowaiesh, B., Z. Singh, Z. Fang and S.G. Kailis. 2018. Harvest time impacts the fatty acid compositions, 

phenolic compounds and sensory attributes of Frantoio and Manzanilla olive oil. Sci. Hort. 234: 74-80. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

14
00

.2
2.

3.
2.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

24
-0

4-
20

 ]
 

                            12 / 15

https://dorl.net/dor/20.1001.1.16807154.1400.22.3.2.7
http://journal-irshs.ir/article-1-464-en.html


���3 �8� ������/ � 56!67 A56�7 �� 5��?�� G�2=��... >�  

277 

3. Alowaiesh, B.F., Z. Singh and S.G. Kalis. 2016. Harvesting time influences fruit removal force, moisture, oil 

content, free fatty acids and peroxide in the oil of Frantoio and Manzanilla olive cultivars. Aust. J. Crop Sci. 

10: 1662-1668. 

4. Ayton, J., J. Mailer, A. Haigh, D. Tronson and D. Conlan. 2007. Quality and oxidative stability of Australian 

olive oil according to harvest time and irrigation. J. Food Lipids.14: 138-156. 

5. Baccouri, O., M. Guerfel and B. Baccouri. 2008. Chemical composition and oxidative stability of Tunisian 

monovarietal virgin olive oils with regard to fruit ripening. Food Chem. 109: 743-754. 

6. Beltran, G. 2000. Influence of Ripening Process in Olea europaea L. Fruits on the Physicochemical 

Characteristics of the Oils. Ph.D. Thesis, Universidad de Jaen, Spain. 

7. Bouaziz, M., M. Chamkha and S. Sayadi. 2004. Comparative study on phenolic content and antioxidant activity 

during maturation of the olive cultivar Chemlali from Tunisia. J. Agr. Food Chem. 52: 5476-5481. 

8. Brenes, M., L. Rejano, P. Garcia, A.H. Sanchez and A. Garrido. 1995. Biochemical changes in phenolic 

compounds during Spanish-style green olive processing. J. Agr. Food Chem. 43: 2702-2706. 

9. Capannesi, C., I. Palchetti, M. Mascini and A. Parenti. 2000. Electrochemical sensor and biosensor for 

polyphenols detection in olive oils. Food Chem. 71: 553-562. 

10. Criado, M.N., M.J. Motilva, M. Goni and M.P. Romero. 2007. Comparative study of the effect of the 

maturation process of the olive fruit on the chlorophyll and carotenoid fractions of drupes and virgin oils from 

Arbequina and Farga cultivars. Food Chem. 100: 748-755. 

11. Dag, A., Z. Kerem, N. Yogev, I. Zipori, Sh. Lavee and E. Ben-David. 2011. Influence of time of harvest and 

maturity index on olive oil yield and quality. Sci. Hort. 127: 358-366. 

12. Delgado, A.M., M.D. Vaz Almeida and S. Parisi. 2017. Facts on the composition of ‘Mediterranean foods’. 

In: Delgado, A.M., Vaz Almeida, M.D., Parisi, S. (eds). Chemistry of the Mediterranean Diet. Springer 

International Publishing, Cham, pp: 31-137. 

13. Diraman, H. and H. Dibeklioglu. 2009. Characterization of Turkish virgin olive oils produced from early 

harvest olives. J. Amer. Oil Chem. Soc. 86: 663-674. 

14. Fatemi, S.H. and E.G. Hammond. 1980. Analysis of oleate, linoleate and linolenate hydroperoxides in 

oxidized ester mixtures. Lipids. 15: 379-385. 

15. Gandul-Rojas, B., L. Gallardo-Guerrero, M. Roca and R. Aparicio-Ruiz. 2013. Chromatographic 

methodologies: Compounds for olive oil color issues. In: Aparicio R., Harwood J. (eds) Handbook of Olive 

Oil. Springer, Boston, MA. 

16. Goli, S.A.H., S.M. Sahafi, B. Rashidi and M. Rahimmalek. 2013. Novel oil seed of Dracocephalum kotschyi 

with high n-3 to n-6 polyunsaturated fatty acid ratio. Ind. Crops Prod. 43: 188-193. 

17. Gomez-Rico, A., F. Giuseppe and D.P. Maria. 2008. Effect of cultivar and ripening on minor composition 

Spanish olive fruits and their corresponding virgin olive oils. Food Res. Int. 41: 433-440. 

18. Grigoriadou, D. and M.Z. Tsimidou. 2006. Quality control and storage studies of virgin olive oil: Exploiting 

UV spectrophotometry potential. Eur. J. Lipid Sci. Technol. 108: 61-69. 

19. Gutierrez, F., B. Jimenez, A. Ruiz and M.A. Albi. 1999. Effect of olive ripeness on the oxidative stability of 

virgin olive oil extracted from the varieties Picual and Hojiblanca and on the different components involved. 

J. Agr. Food Chem. 47: 121-127. 

20. Gutierrez, F., I. Varona and M.A. Albi. 2000. Relation of acidity and sensory quality with sterol content of 

olive oil from stored fruit. J. Agr. Food Chem. 48:1106-1110. 

21. Hermoso, M., M. Uceda, A. Garcia-Ortiz, J. Morales, L. Frias and A. Fernandez. 1991. Elaboracion de aceite 

de oliva de calidad. Publicacion de la Consejeriade Agricultura y Pesca de la Junta de Andalucia, Ed. Direccion 

General deInvestigacion, Tecnologia y formacion Agroalimentaria y Pesquera, Sevilla, pp: 36-39. 

22. Jami, M., V. Rabiei and M. Taheri. 2016. Effect of harvesting time on fruit weight, oil accumulation and 

productivity of some olive cultivars (Olea europaea L.) in Tarrom region (Zanjan province). Iranian J. Hort. 

Sci. 47: 265-273. (In Persian). 

23. Jolayemi, O.S., F. Tokatli and B. Ozen. 2016. Effects of malaxation temperature and harvest time on the 

chemical characteristics of olive oils. Food Chem. 211: 776-783. 

24. Lavee, Sh. and M. Wodner. 2004. The effect of yield, harvest time and fruit size on the oil content in fruits 

of irrigated olive trees (Olea europaea), cvs. Barnea and Manzanillo. Sci Hort. 99: 267-277. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

14
00

.2
2.

3.
2.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

24
-0

4-
20

 ]
 

                            13 / 15

https://dorl.net/dor/20.1001.1.16807154.1400.22.3.2.7
http://journal-irshs.ir/article-1-464-en.html


����Y�� � ��2\� 

278 

25. Mailer R., J. Ayton and D. Conlan. 2007. Influence of harvest timing on olive (Olea europaea) oil 

accumulation and fruit characteristics under Australian conditions. J. Food Agr. Environ.5: 57-63. 

26. Manai-Djebali, H., D. Krichene, Y. Ouni, L. Gallardo, J. Sanchez, E. Osorio, D. Daoud, F. Guido and M. 

Zarrouk. 2012. Chemical profiles of five minor olive oil varieties grown in central Tunisia. J. Food Comp. 

Anal. 27: 109–119. 

27. Menz, G. and F. Vriesekoop. 2010. Physical and chemical changes during the maturation of Gordal Sevillana 

olives (Olea europaea L., cv. Gordal Sevillana). J. Agr. Food Chem. 58: 4934-4938. 

28. Morello, J.R., M.P. Romero, T. Ramo and M.J. Motilva. 2005. Evaluation of L-phenylalanine ammonia-lyase 

activity and phenolic profile in olive drupe (Olea europaea L.) from fruit setting period to harvesting time. 

Plant Sci. 168: 65-72. 

29. Patumi, M., R. Andria, V. Marsilio, G. Fontanazza, G. Morelli and B. Lanza. 2002. Olive and olive oil quality 

after intensive monocone olive growing (Olea europaea L., cv. Kalamata) in different irrigation regimes. Food 

Chem. 77: 27-34. 

30. Polari, J.J. and S.C. Wang. 2019. Hammer mill sieve design impacts olive oil minor component composition. 

Eur. J. Lipid Sci. Technol. 121: 1900168. 

31. Ramezani-Kharazi, P. 2008. Does amount of phenolic compounds depend on olive varieties? J. Food Agr. 

Environ. 5: 125-129. 

32. Razeghi Jahroomi, F., S.M. Hosseini Mazinani, SH. Mohammadi, KH. Razavi, B. Shiran and K. Mostafavi. 

2016. Investigation of the optimal harvesting time in some Iranian and Mediterranean olive cultivars based on 

their oil content and fatty acid compositions. J. Crop Product. Process. 19: 85-96. (In Persian).  

33. Roca, M. and M.I. Minguez-Mosquera. 2001. Changes in chloroplast pigments of olive varieties during fruit 

ripening. J. Agr. Food Chem. 49: 832-839. 

34. Rostami Ozumchuluei, S., M. Ghasemnezhad and M. Ramzani Malekroudi. 2016. Effect of fruit harvest time 

on oil yield and quality of some olive (Olea europaea L.) cultivars in Roudbar region. J. Crop Product. Process. 

19: 115-124. (In Persian). 

35. Saadati, S., N. Moallemi, S.M.H. Mortazavi and S.M. Seyyednejad. 2013. Effects of zinc and boron foliar 

application on soluble carbohydrate and oil contents of three olive cultivars during fruit ripening. Sci. Hort. 

164: 30–34.  

36. Salvador, M.D., F. Aranda and G. Fregapane. 2001. Influence of fruit ripening on Cornicabra virgin olive oil 

quality. A study of four successive crop seasons. Food Chem. 73: 45-53. 

37. Salvador, M.D., F. Aranda, S. Gomez-Alonso and G. Fregapane. 2000. Quality characteristics of Cornicabra 

virgin olive oil. Res. Adv. Oil Chem. 1: 32-39. 

38. Sanchez, J. 1994. Lipid photosynthesis in olive fruit. Prog. Lipid Res. 33: 97-104. 

39. Tekaya, M., B. Mechri, A. Bchir, F. Attia, H. Cheheb, M. Daassad and M. Hammamia. 2013. Enhancement 

of antioxidants in olive oil by foliar fertilization of olive trees. J. Amer. Oil Chem. Soc. 90: 1377-1386. 

40. Uceda, M. and M.Hermoso. 2001. La calidad del aceite de oliva. In: Barranco, D., Fernandez-Escobar, R., 

Rallo, L. (Eds.), El Cultivo del Olivo. MundiPrensa, Madrid, Spain, pp: 589-614. 

41. Uceda, M., M. Hermoso, A. Garcia-Ortiz, A. Jmenez and G. Beltran. 1999. Intraspecific variation of oil 

contents and the characteristics of oils in olive cultivars. Acta Hort. 474: 652-659. 

42. Vinha, F., F. Ferreres, B. Silva, P. Valentao, A. Goncalves and J. Pereira. 2005. Phenolic profiles of 

Portuguese olive fruits (Olea europaea L.): influences of cultivar and geographical origin. Food Chem. 89: 

561-568. 

43. Yousfi, K., R.M. Cert and J.M. Garcia. 2006. Changes in quality and phenolic compounds of virgin olive oils 

during objectively described fruit maturation. Eur. Food Res. Technol. 223: 117-124. 

44. Zeleke, K., R. Mailer, P. Eberbach and J. Wünsche. 2012. Oil content and fruit quality of nine olives (Olea 

europaea L.) varieties affected by irrigation and harvest times. N. Z. J. Crop. Hort. Sci. 40: 241–252. 

  

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

14
00

.2
2.

3.
2.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

24
-0

4-
20

 ]
 

                            14 / 15

https://dorl.net/dor/20.1001.1.16807154.1400.22.3.2.7
http://journal-irshs.ir/article-1-464-en.html


���3 �8� ������/ � 56!67 A56�7 �� 5��?�� G�2=��... >�  

279 

 
Iranian Journal of Horticultural Science and Technology 22 (1): 265-278 (2021) 
Research article 

 
Influence of Harvesting Time on Olive Oil Quantity, Quality, and Profile of 

Fatty acids in the Isfahan Region  
 

N. Bastam, B. Baninasab*, M. Mobli and S. A. Hossein Goli11 

 
The quantity and quality of olive oil have been affected by various factors such as climatic 

and regional conditions, cultivar, and harvest time. This study was conducted to evaluate the 
effect of different harvesting times on the oil quantity, quality, and profile of fatty acids in four 
cultivars of olive, including Roghani, Zard, Amphissis, and Beladi in Isfahan region. For this 
purpose, the olive fruits were harvested at four stages (two weeks intervals) starting in early 
October. At each stage of harvesting, the quantitative and qualitative characteristics of the oil 
were evaluated and the profile of fatty acids was examined. The results showed that in all 
cultivars, with the progress of fruit ripening and increasing the maturity index, the percentage 
of fruit oil and the free fatty acid increased and chlorophyll content and phenolic compounds 
in the oil decreased. In this study, the lowest amount of saturated fatty acids (palmitic acid and 
stearic acid), the highest ratio of monounsaturated fatty acids (oleic acid) to polyunsaturated 
fatty acids (linoleic acid), and the lowest rate of cox index (oxidation index) that indicate higher 
quality of olive oil were obtained in the second stage of harvest time in Amphissis and Roghani 
and in the fourth stage of harvest time in Zard and Beladi cultivars. According to the results of 
this study, in all cultivars the highest oil content were obtained when fruits harvested at the 
latest time (November 14). 
Keywords: Harvest time, Maturity index, Fatty acid profile, Olive oil quality. 
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