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bî“Ûa@ÕîÓ†@ @aìäîØÛa@ÕîÓ†@ @|àÔÛa@ÕîÓ†@ @ñ�à©a@ @|Üß@ @‹Ø�@ @êbî¾a@ @ @pbãìØ¾a@ @

pbäîÈÛa@ @IáuH@ @IÝßH@ @

@�j‚@Þë�ãìØÛaIQPP@E|àÓ@ÕîÓ†H@ @- - 100 2.5 0.7 2 80 

@�j‚IQP@E@ÕîÓ†bî’@KYP@E|àÓ@ÕîÓ†H@ @10 - 90 2.5 0.7 2 79 

@�j‚IRP@Ebî’@ÕîÓ†@KXP@E|àÓ@ÕîÓ†H@ @20 - 80 2.5 0.7 2 81 

@�j‚ISP@Ebî’@ÕîÓ†@KWP@E|àÓ@ÕîÓ†H@ @30 - 70 2.5 0.7 2 83 

@�j‚IQP@Eaìäî×@ÕîÓ†@KYP@E|àÓ@ÕîÓ†H@ @- 10 90 2.5 0.7 2 77 

@�j‚IRP@Eaìäî×@ÕîÓ†@KXP@E|àÓ@ÕîÓ†H@ @- 20 80 2.5 0.7 2 73 

@�j‚ISP@Eaìäî×@ÕîÓ†@KWP@E|àÓ@ÕîÓ†H@ @- 30 70 2.5 0.7 2 70 

@ÁîÜ©a@�j‚QPI@EU@Ebî’@ÕîÓ†KU@Eaìäî×@ÕîÓ†@KYP@E|àÓ@ÕîÓ†H@ @5 5 90 2.5 0.7 2 78 

@ÁîÜ©a@�j‚RPI@EQP@Ebî’@ÕîÓ†KQP@Eaìäî×@ÕîÓ†@KXP@E|àÓ@ÕîÓ†H@ @10 10 80 2.5 0.7 2 74 

@ÁîÜ©a@�j‚SPI@EQU@Ebî’@ÕîÓ†KQU@Eaìäî×@ÕîÓ†@KWP@E|àÓ@ÕîÓ†H@ @15 15 70 2.5 0.7 2 75 
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DPPH· scavenging activity (%) = [(A0- A1)/A0] × 100 
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(Mecasys Optizen Pop UV-Vis Single Beams Spectrophotometer, 

10F, 640-3, Banseok-dong, Yuseong-gu, Daejeon, Korea). 
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µmë‹i@ @æìç†@ @ÒbîÛc@ @†bßŠ@ @paŠ‡îçìi‹×@ @òiì�Š@ @ ôìn«@òäîÈÛa @

pbäîÈÛa@ @I@áuOQPPŒìÛa@‘b�c@óÜÇ@áu@Òb§a@æH@ @

|àÔÛa@ÕîÓ†@ @9.45c ± 0.05 1.28c ± 0.03 0.73c ± 0.04 0.79c ± 0.02 87.75a ± 0.03 5.06ab ± 0.12 

bî“Ûa@ÕîÓ†@ @17.78a ± 0.02 32.55a ± 0.05 30.09a ± 0.09 4.32a ± 0.03 15.26c ± 0.09 4.81b ± 0.01 

aìäîØÛa@ÕîÓ†@ @15.10b ± 0.02 7.11b ± 0.02 4.97b ± 0.02 3.07b ± 0.03 69.74b ± 0.04 5.43a ± 0.50 

F 652.17* 858.069* 109.61* 163.358* 117.704* 3.307 

P <0.001* <0.001* <0.001* <0.001* <0.001* 0.108 

LSD 5%@ @0.058 0.062 0.052 0.049 0.121 0.597 
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Gא�و	3#ووא�%!�	��6א�%e��3(�J&���ET!
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µmë‹i@ @æìç†@ @ÒbîÛc@ @†bßŠ@ @paŠ‡îçìi‹×@ @òiì�Š@ @ ôìn«@òäîÈÛa @

pbäîÈÛa@ @I@áuOQPPÒb§a@æŒìÛa@‘b�c@óÜÇ@áu@H @

Þë�ãìØÛa@�j‚@9.93f ± 0.06 1.28g ± 0.03 0.54i ± 0.04 0.96e ± 0.03 87.29a ± 0.09 4.45b ± 0.04 

@áÇ‡ß@�j‚QP@Ebî’ @10.38e ± 0.02 3.30d ± 0.03 2.93d ± 0.03 1.06e ± 0.03 82.33e ± 0.09 2.63g ± 0.03 

@áÇ‡ß@�j‚RP@Ebî’ @10.86d ± 0.02 5.86b ± 0.02 3.68b ± 0.02 1.64b ± 0.03 77.96g ± 0.05 2.48h ± 0.03 

@áÇ‡ß@�j‚SP@Ebî’ @11.97b ± 0.02 7.89a ± 0.01 7.48a ± 0.03 1.77a ± 0.02 70.89h ± 0.01 2.47h ± 0.03 

@áÇ‡ß@�j‚QP@Eaìäî× @10.20e ± 0.02 1.56fg ± 0.66 1.25h ± 0.05 0.97f ± 0.08 86.02b ± 1.12 3.52f ± 0.02 

�j‚@áÇ‡ß@RP@Eaìäî× @11.58c ± 0.03 2.48e ± 0.03 1.77f ± 0.03 1.18d ± 0.03 82.99d ± 0.06 5.63a ± 0.03 

�j‚@áÇ‡ß@SP@Eaìäî× @11.63c ± 0.03 3.03d ± 0.03 2.10e ± 0.02 1.33c ± 0.03 81.91e ± 0.07 4.42b ± 0.02 

@ÁîÜ£@áÇ‡ß@�j‚

IUEbî’KU@Eaìäî×H @
11.47c ± 0.43 1.74f ± 0.03 1.31g ± 0.02 0.98f ± 0.02 84.50c ± 0.04 3.59e ± 0.01 

�j‚@áÇ‡ß@ÁîÜ£@

IQPEbî’KQPEaìäî×@H @
12.14b ± 0.04 3.16d ± 0.02 2.15e ± 0.03 1.36c ± 0.03 81.19f ± 0.03 3.86c ± 0.02 

�j‚@áÇ‡ß@ÁîÜ£@

IQUEbî’KQUEaìäî×@H @
12.52a ± 0.02 4.74c ± 0.03 3.10c ± 0.02 1.61b ± 0.03 78.03g ± 0.07 3.79d ± 0.02 

F 122.38* 29.56* 14.72 * 21.57* 645.778* 50.21* 

P <0.001* <0.001* <0.001* <0.001* <0.001* <0.001* 

LSD 5%@0.235 0.360 0.047 0.061 0.551 0.042 

���
��SDK±��א����F6�]�א�6!��3/�"���7(אم� �
F: F� (�6�G��ANOVA� (�6�Gא� �"���7(אم D��	�<� >$� >��� �� ،�Post Hoc 

(LSD)E� �
�א�	��,< �!�A��/^�ذא�2#$���!&�N5I�"� �����Rن�א�	��,<��Fא�	'	د.�3�a`_�א���	د

��E&��`
�Eذא/�א��N5Iא��7 �
���!�p: p/�א�()و����	א°��D"��3(�J�
����WG�)����!,��Il�����FP ≤ 0.05Eذא/�د �


`��&]�د�!�9אو�c	[�א�`!�	�/�א�%
!�و�c	[�א�`!�	�/�א�%
!�و�c	[�א�`!�	�/�א�%
!�و�c	[�א�`!�	�/�א�%
!�&�0دא/�א�$�(.�&�0دא/�א�$�(.�&�0دא/�א�$�(.�&�0دא/�א�$�(.������23ط�23ط�23ط�23ط���/�
	�����
`��&]�د�!�9א��
��67א�(����/�
	�����
`��&]�د�!�9א��
��67א�(����/�
	�����
`��&]�د�!�9א��
��67א�(����/�
	�����2!���2!���2!���2!����
��67א�(��

!��6e��3(�J&���ETא�%	3#ولGא�و	3#ولوא�%!�	��6א�%e��3(�J&���ET!
Gא�و	3#ولوא�%!�	��6א�%e��3(�J&���ET!
Gא�و	3#ولوא�%!�	��6א�%e��3(�J&���ET!
Gא�و	وא�%!������ �� �� �� �

�a�Y,5/�א����EZא�(ول�א�(ول�א�(ول�א�(ول��FFFF٤٤٤٤EEEE��67
���
�وא��	[�א�`!�	���א�% ��23ط�&�0دא/�א�$�(.
�א�%	3#ول �6e� �3(�J&� ��ET!
Gو� �وא�%!�	א �א�2!� 9!��د [&� �`
��� /�
	���� ��א�(� K�/5EZ�


���23�aط�&�0دא/�א�$�(.�"	��&�/�ij�Gא�Y,א�2!��א�����/j&��&3#ول�&]�'��43و	��6א�%G�D



 

� �

١٣٤١ 

����������٦٦٦٦٦٦٦٦�(د���(د���(د���(د�–>
��;	:�א�#"!��א��	�!��>
��;	:�א�#"!��א��	�!��>
��;	:�א�#"!��א��	�!��>
��;	:�א�#"!��א��	�!�� J� J� J� J>
 ���������٢٠٢٢٢٠٢٢٢٠٢٢٢٠٢٢א"5
<�א"5
<�א"5
<�א"5

5G´א���43א�[&���ET!
Gא�و	وא�%!��K3#ول�	��6א�%G�a�.)�$�23ط�&�0د����>���²I	٤٧}�٢٣٪�{�
� !
e���א�(� ��aא-�6 �6�3� R
���^
m�� ���!"F١٥٪� �!{�� Hא٪١٥	�!$�� E�^3�$�|!I٣٣}٤٩٪K�

�!�9א��"��!2�5EZ��4/�א����,��Yن��23ط�&�0دא/�א�$�(.��aא-��6)"���$�ن�٪�٣٠و��٢٠و�١٠א�(�
�٪٢٧}�٣٠و�٧٣}�٢٩و�٢٥$������� 
�Rא��	א��}��K��"!����$�ن��23ط�&�0دא/�א�$�(.��aא-��6א�(�

4��"� �!�9א�%!�	א)"�١٠� ��٢٠و �١٧}�٣٣$�������٪�٣٠و �٥٣}�٣٧و �٪٣٣}�٣٨و 
�Rא��	א��}��K�>m�23ط��
� �א�$�(. 
�/&�0دא/	���� ��א�(� �א�%	3#ول�aא-�6 �6Gو� �!2��"� �ً3(�J&� ��!�� R
��� ��Kא�%!�	א

�|!Iא�	א�2!��وא�%!��[&� !
e���jو.��
�Rذ��U،�زאد��23ط�&�0دא/�א�$�(.��
�a��0א-��6א�(�
>m٣٣}�٤٩و�٥٧}�٤٣و�٢٠}�٣٩٪��!O�4א��א���a�F٥٪��!{��Hא٪٥	�!$��Eو�F١٠٪� �!{��Hא٪١٠	�!$��Eو�

F١٥٪��!{��Hא٪١٥	�!$�E�{א��R
���K	א��� �
�a��!
�I!|�$�ن�-��6א�%	3#ول��FFFF٤٤٤٤EEEEא�(ول��א�(ول��א�(ول��א�(ول�و�	3�²I`_�א������c�a	[�א�`!�	�/�א�%

�]	��&�R3١٧}�١١٢د��m
&�� L١٠٠��'�� {���א�(� 
�c�R	�!i�]	����a>�	��/�א-�6���>m�� ���!"
�وא�%!�	א �א�2!� 9!��د [&�  !
e� Kوא� �א�2!� /�
	��&� 
�د.�"� /��א�`!�	 ]	�c� ���ql� �%!�	א�زאد

��ET!
Gو� K�4��"� �!�9א�2!�)"���א�(� 
­��c����ql	�Vא�`!�	�/��aא-�6"� ���!"١٠� ��٢٠و �٪�٣٠و
��١٧}�٢٨٥و�٥٧}٢٤٨و��٣٠}١٩٦$�������m
&��L١٠٠�
�Rא��	א��}��'��K/����c	[�א�`!�	!��^3�$����!"��a

�4��"����٢}�٢٩٠و�٣٧}�٢٨١و�٢}�٢١٨&]�د�!�9א�%!�	א�$�������٪�٣٠و��٢٠و�١٠א-��6א�(�m
&��L5אم١٠٠'�{

�Rא��	א����K��!��R
���Y,א�����^
m����$���!2א��[&� !
e����	[�א�`!�	�/�א�%
!���aא-��6א�(�

��٥٣}�٣٢١و�٤٣}�٣١١و�١٧}�٢٩٥وא�%!�	א�$������m
&��L١٠٠�'���4��"F٥٪��!{��Hא٪٥	�!$��Eو�F١٠٪��!{��H

�Rא��	א��}��E$!�	א٪��H١٥}!��٪F١٥و���E$!�	א٪١٠�K� �

d&�9iא	�O��!��8א�Y,א�����Repo-Carrasco et al. (2011)א�	ذ$5وא��ن�א�%!��[
א��
]5G(.�א��ل�و&5$�6/�&�0دא/�א�$	!`!��	6
�w�K%]�א��B()�&��A(�6א�'!(Bא�� �

،��B0
��)$��(2014)KKKKCostantini et al��]	��&�)����!2�9א�!���د[�٪�١٠ن�א��7(אم�د
����K	[�א�`!�	�/�א�%
!��و�23ط�&�0دא/�א�$�(.���!��/�א-�Sl�6ز
�د.��a�.F6$א �

�d&�Y,�9א����`�OLevent (2018)�U!%א��/��!����
�א���Vو'(��ن�א��	[�א�`!�	���א�%
��٧٤}٢١٨$�ن�<��L١٠٠� !
G�aא�و�٪�١٠'5אم�	�9א�2!��وא�%!�!���٣٣}�٣٠١&]�د<��L١٠٠�a5אم�'�

�  !
G٢٠٪� K(د� ���iد/ ��$� ،� �B0
��]	�c� R
�� V	��� �א�%!�	א �"�و) +
7��&� ��ن ]5G�� א��
7
+�"�و)�א�2!����&�[&�R
����
�FFFFScapin et al., 2016KEKEKEKEא�`!�	���א�% �

���Hernández-Ledesma (2019)�5�$و'(����$�� �`!Zو� pא��� �A� �א�%!�	א ��ن
�
)!
Jא����	א68�[&��!'	�	!"��T23!(א/�א��	ij`
���()�&�|!I�[&��!���i�K� �

� R
�� 
Tang et al., (2015)�����ql�Rذ��U،�و�bu�jو.��V	��� �א�%!�	א ��3	אع �ن
� �I	א�� /��א�`!�	 ]	�c٩٩}٤٦٦� �٦٦}�٦٣٤و �٠٥}�٦٨٢و �m
&�� L�5وא��� p�0!6א�� ��aא�%!�	א �m$

��Kوא��	د�،��
�Rא��	א�� �



 

 

١٣٤٢  

�!�9א�2!�"(�!�9א�2!�"(�!�9א�2!�"(�!�9א�2!��وא8�!���
��67א�(����وא8�!���
��67א�(����وא8�!���
��67א�(����وא8�!���
��67א�(�������א�5
	�	'!�א�5
	�	'!�א�5
	�	'!�א�5
	�	'!�����א�#$!�4א�%!�!�,��و�23ط�&�0دא/�א�$�(.�وא-��,+א�#$!�4א�%!�!�,��و�23ط�&�0دא/�א�$�(.�وא-��,+א�#$!�4א�%!�!�,��و�23ط�&�0دא/�א�$�(.�وא-��,+א�#$!�4א�%!�!�,��و�23ط�&�0دא/�א�$�(.�وא-��,+)"� �� �� �� �

5EZ�� ��$Mbikay (2012)و��� �א����� >!
J���+,��G� ��� �א�`!�	�!� �א��6$5/ �ن

<�"��EOj�%&[&�F6$�>%2א���JO��!,א�(م�א�Ri#ول��!�	و�א�%��!ojن�א��	A)א��]	��&K� �

Razzeto et al., (2019)��/�0دא&� [&� R
��� ]	��&� R
��V	��� �א�%!�	א ��ن ذ$5وא

���زא���א��و)�א58.	��/�6$5&�U
�Kא�$�(.�&�J)��3"�68	��א�5G[�وא�#I	א��ن�א�%!�	א��� �

�F٤'(ول� WE)�$�23ط�&�0دא/�א��/�
	������א�(� �67
���!
�و�c	[�א�`!�	�/�א�% .

!��6e��3(�J&���ETא�%	3#ولGא�و	�9א�2!��وא�%!�!�
`��&]�د��� �

 ôìn«@òäîÈÛa @

pbäîÈÛa@ @

ñ‡�×üa@pa†b›ß@Âb“ã 

(% ) 

òîÜØÛa@püìäîÐÛa@

ávÜßOQPPáuH ) 

Þë�ãìØÛa@�j‚@ @23.47h ± 0.25 112.17j ± 0.76 

@áÇ‡ß@�j‚QP@Ebî’@ @25.0g ± 0.10 196.30i ± 0.20 

@áÇ‡ß@�j‚RP@Ebî’@ @29.73f ± 1.62 248.57g ± 0.31 

@áÇ‡ß@�j‚SP@Ebî’@ @30.27f ± 0.12 285.17e ± 0.21 

@áÇ‡ß@�j‚QP@Eaìäî×@ @33.17e ± 0.21 218.20h ± 0.20 

@áÇ‡ß@�j‚RP@Eaìäî×@ @37.53d ± 0.31 281.37f ± 0.32 

@áÇ‡ß@�j‚SP@Eaìäî×@ @38.33cd ± 0.15 290.20d ± 0.20 

@ÁîÜ£@áÇ‡ß@�j‚IUEbî’KUEaìäî×H@ @39.20c ± 0.20 295.17c ± 0.15 

@ÁîÜ£@áÇ‡ß@�j‚IQPEbî’KQPEaìäî×H@ @43.57b ± 0.31 311.43b ± 0.40 

@ÁîÜ£@áÇ‡ß@�j‚IQUEbî’KQUEaìäî×H@ @49.33a ± 0.49 321.53a ± 0.45 

F 618.441* 932.54* 

P <0.001* <0.001* 

LSD 5%@ @0.969 0.622 
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!��א-�6���p��o���576O�dא�58و���pא���d&�)K�Oوא����.)
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H&�R}5א/�FFFF٥٥٥٥�WE�WE�WE�WE'(ول�'(ول�'(ول�'(ول�����ET!
Gא�و	�9א�2!��وא�%!�!�
H&�R}5א/��Fo�Oد����ET!
Gא�و	�9א�2!��وא�%!�!�
H&�R}5א/��Fo�Oد����ET!
Gא�و	�9א�2!��وא�%!�!�
H&�R}5א/��Fo�Oد����ET!
Gא�و	�9א�2!��وא�%!�!�
��Fo�OFarinographDmد��Dm�
��Dm�
��Dm�
������&�J)��3"��%	3#ول�&�J)��3"��%	3#ول�&�J)��3"��%	3#ول�&�J)��3"��%	3#ول�� �� �� �� �

pbãìØ¾a@ @

pbäîÈÛa@ @

@òî–b—nßüaE@ @

 

òäîvÈÛa@ŠìĐm@O

†òÔîÓ 
òîmbjrÛa@OòÔîÓ† 

@‹àƒnÜÛ@Þì–ìÛa@oÓë

@OòÔîÓ† 

òßìÈäÛa 

(B.U)** 

Þë�ãìØÛa@|àÓ@ÕîÓ†@QPPE@ @58.2e ± 1.51 1.5e ± 0.14 7.5cd ±0.48 1.5i ±0.08 50.0a ±1.34 

QP@Ebî’@ÕîÓ†@ @80.1b ±1.74 3.0b ± 0.11 7.8bc ±0.14 5.5b ±0.10 35.0de ±1.22 

RP@Ebî’@ÕîÓ†@ @83.5a ± 1.28 3.0 b ±0.13 8.2ab ±0.61 6.0a ±0.11 31.0gh ±1.18 

SP@Ebî’@ÕîÓ†@ @85.3a ±1.68 3.0 b ±0.10 8.5a ±0.25 6.6 a ±0.14 29.0h ±1.16 

QP@Eaìäî×@ÕîÓ†@ @68.0d ±1.56 2.5c ±0.09 6.2f ±0.21 2.3h ±0.12 37.0d ±1.23 

RP@Eaìäî×@ÕîÓ†@ @69.8 d ±1.73 3.5a ±0.14 6.9de ±0.52 2.7g ±0.11 34.0ef ±1.21 

SP@Eaìäî×@ÕîÓ†@ @70.0 d ±1.0 3.5 a ±0.11 7.3cd ±0.20 3.1f ±0.10 32.0fg ±1.19 

QP@EÁîÜ‚@IU@Ebî’@ÕîÓ†KU@E

aìäî×@ÕîÓ†@ @
76.0 c ±1.50 2.0d ±0.14 6.0f ±0.41 3.8e ±0.12 45.0b ±1.31 

RP@EÁîÜ‚@IQP@E@ÕîÓ†

bî’KQP@Eaìäî×@ÕîÓ†@ @
77.6bc ±1.72 2.0 d ±0.12 6.1f ±0.12 4.1d ±0.14 43.0b ±1.29 

SP@EÁîÜ‚@IQU@E@ÕîÓ†

bî’KQU@Eaìäî×@ÕîÓ†@ @
78.3 bc ±1.64 2.0 d ±0.13 6.5ef ±0.37 4.3c ±0.11 40.0c ±1.26 

**B.U (Brabender unite) 
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Gא�و	�9א�2!��وא�%!�!�
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pbãìØ¾a@ @

pbäîÈÛa@ @

†‡ànÛa@òîÜibÓ 

(mm) 

òãë‹¾a 

(B.U) 

@Þë�ãìØÛaQPPE|àÓ@ÕîÓ†@@ @230a ± 3.36 265j ± 3.16 

QP@E@bî’@ÕîÓ†@ @195de ± 3.04 430g ± 2.96 

RP@E@bî’@ÕîÓ†@ @173g ± 3.59 585c ± 4.23 

SP@E@bî’@ÕîÓ†@ @160h ± 2.90 750a ± 4.04 

QP@Eaìäî×@ÕîÓ†@ @220b ± 3.09 343i ± 2.37 

RP@Eaìäî×@ÕîÓ†@ @210c ± 2.10 472f ± 3.30 

SP@Eaìäî×@ÕîÓ†@ @190e ± 2.10 533d ± 3.53 

QP@E@ÁîÜ‚IU@Ebî’@ÕîÓ†KU@Eaìäî×@ÕîÓ†H@ @215bc ± 3.27 370h ± 2.30 

RP@E@ÁîÜ‚IQP@Ebî’@ÕîÓ†KQP@Eaìäî×@ÕîÓ†H@ @200d ± 3.22 515e ± 3.22 

SP@E@ÁîÜ‚IQU@Ebî’@ÕîÓ†KQU@Eaìäî×@ÕîÓ†H@ @183f ± 2.55 620b ± 3.77 

 **B.U (Brabender unite) 
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@òÐ—Ûa@ @

pbäîÈÛa@ @
æìÜÛa@ @áÈĐÛa òzöa‹Ûa@ @÷àÜ¾a@ @âbÈÛa@ÝjÔnÛa@ @

Þë�ãìØÛa@�j‚@ @9.48 a ±0.61 9.52a±0.74 9.46a±0.91 9.46a±0.86 9.36a±0.53 

@áÇ‡ß@�j‚QP@Ebî’@ @7.22b±0.89 9.26a±0.92 7.58b±0.50 7.20b±1.07 9.14a±1.16 

@áÇ‡ß@�j‚RP@Ebî’@ @5.34c±0.89 7.32b±0.74 7.48bc±0.61 5.64c±0.90 7.24b±1.10 

@áÇ‡ß@�j‚SP@Ebî’@ @3.58d±0.73 5.18d±0.80 7.30c±0.46 5.46c±1.07 5.38c±0.92 

@áÇ‡ß@�j‚QP@Eaìäî×@ @9.40 a ±0.57 9.40a±0.53 9.40a±0.49 9.12a±1.53 9.16a±1.17 

@áÇ‡ß@�j‚RP@Eaìäî×@ @9.28a±0.90 7.22b±0.62 7.48bc±0.50 7.18b±1.44 7.46b±0.89 

@áÇ‡ß@�j‚SP@Eaìäî×@ @7.42b±0.61 3.20e±0.73 5.42d±0.50 5.48c±0.86 3.42d±0.86 

@ÁîÜ£@áÇ‡ß@�j‚

IUEbî’KUEaìäî×H@ @
7.34b±1.06 7.14b±0.73 7.26c±0.83 7.44b±1.25 7.46b±0.81 

ÁîÜ£@áÇ‡ß@�j‚@

IQPEbî’KQPEaìäî×H@ @
5.42c±0.73 5.50c±0.91 7.34bc±0.89 5.46c±1.01 5.52c±0.74 

@ÁîÜ£@áÇ‡ß@�j‚

IQUEbî’KQUEaìäî×H@ @
5.34c±0.85 3.26e±0.90 7.48bc±0.93 5.46c±1.15 3.60d±0.86 

F 322.750* 472.081* 137.123* 93.138* 287.315* 

P <0.001* <0.001* <0.001* <0.001* <0.001* 

LSD 5%@ @0.314 0.303 0.271 0.447 0.362 

���
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Abstract  

 Chia and quinoa flours recently received a scientific attention 
amongst consumers due to their potential health promoting effects. 
Chemical composition, antioxidant activity, rheological properties and 
sensory evaluation of bread supplemented with different levels of chia, 
quinoa flour and their mixtures were studied. The results of gross chemical 
composition of quinoa and chia flours showed that chia flour contained high 
levels of protein, fat and fiber, while quinoa contained higher carbohydrates 
compared with chia, and also lower than wheat flour. The protein contents 
of quinoa and chia bread increased with increasing the levels of chia, 
quinoa and their mixtures compared with control bread. The results showed 
significant differences in antioxidant activity between control bread from 
one side and the other treatments of chia, quinoa and their mixtures in 
another side. Rheological properties of dough referred that there was an 
increase in water absorption, dough stability and elasticity of dough in all 
blends compared to the control sample, on the other hand there was a 
decrease in the degree of softening of dough and extensibility. It could be 
concluded that addition of quinoa and chia flour improved the nutritional 
value of wheat flour. Moreover, the overall acceptability revealed that bread 
supplemented with chia and quinoa flour was acceptable for the panelists 
mostly bread supplemented with 10% chia and 10% quinoa. So we 
recommend to use chia and quinoa flour as a partial replacement of wheat 
flour in bread formulations, to increase the nutritional and functional value 
of the products. 

 Key words: Chia, Quinoa, Chemical composition, Antioxidant 
activity, Rheological and sensory properties. 
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