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��2	 1'+ ^��� k?; 1= �� �2�2%.�� ^�+h3 l���� *��

1�4��8 �� 9;& 1= '& ���� ��&2�� ��4� *�� ^�&0
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�44�vii �c ��LLLLL�C&� *�LLLL �

�% *��4�2��% ����> .!�A.+�3 !�& *&�� '��� ��2% *<��& ��
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i - Furofuran 
ii - Sesamin 
iii - Sesamolin 
iv - Episesamin 
v - Sesaminol 
vi- Functional Foods 
vii- Uncoupling Proteins 
viii - Waist-to-Height Ratio 
ix - Lipid Accumulation Product 
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x- Atherogenic Index of Plasma 
xi- Body Mass Index 
xii-Waist Circumference 
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& �� 
+�> �� ao2% { 
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�445� ����& �2C �5�0�
 9�8�e
 �� .�
 N��". �2_4% �� m
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9
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�44�
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'+�)�N�Me. '+� 7� + *��� '+� (�	 ��
�> .

7V 9"�8 *�� (����C ����C& �� '+� + ��`� k"� �� *&

1= �� + 9
�> �&�K �&�
& 6�#. �� �� �	 
�&� Q'2%= ��

��P2. 9���� + �e8�M% 
�+� '& '+� �� 9	,> ��*��&,c

��"� i�j% �� +1= ~2jb% ���C �'+� �� �� ��4� *��

+��2	 �3 @+�� �� '.�� ��
���� *,-% �&2% + *�8��
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��`�;& 6�� {;2. ��&,c 9?R '& NP�� *�� �&0
&

Nutritionist IV ���	 N��$. .1&0�% 9	�� + *�8�� *,-% ��

)[�?	& n�V *����;& ����V �!�A.+�3 �/&����2���)SFA(i�

)SFA(i[�?	&��c 7. n�V *����;& �)MUFA(ii *����;& +

V n�V *����;& [�?	&��c�4)PUFA(iii @+��"�� +(�?�
 +

�	 ��+=�� ��&,c .+ @+& ��`� �� �� �	 ��;&2C �&�
& '&

�e8�M% m�	��� &� �2C 
�%'+� ���� 9�8�e
 6�#. '+� ��

��� u�K� �2q&���&'+� 9�8�e
 !�����% 1���3 �� + �44� 9	

�	 �?;�$% �&�
& .���� 9�8�e
 '& NP�� �
�j% *<��&

�� ��&'+� + &���& �� ��&'+� ���� 9�8�e
 9?R '& 
��`�;&1���3 

7�82���% /U��e% '& 
��`�;& �� �e8�M%)METs(iv �?;�$%

�	.�� 

m�<� ��&,c *�� :9��	 6�#. '& �	 9;&2C�� 1�>�44�

�� ��P2. ��*��,-. ]2q �� &� m8�; @D��`� �e8�M% *

�44� 9���� .��P2. ��&'+� i�j% '& /��?� �� % *+ 
2�

*0?; i�j% ��?�
�3 ��&,c �&2% + N%�� /:c n�b��& �/��

NK&�� ���% �0%�K 9	2> i�j% 9��+�$% ���`� �� ���

 ���`; 9	2> �� 1= 1��� !�0���� + 1= /U2j$% +

m� /��4?8 n�b��& !c+� i�j% �n�V 9��+�$% �m8�; *��

 i�j% s4% + [�?	& n�V *����;& '& �4c *��&,c

���V ��].����	2� i,� �W�&� + �5	 *+�� *��

���&2C ��]]+�� *��&,c ���. + n�b��& + 
�+0
& �5	

7#� m� �� 7#� 1+�� ���2� .
+�> �� �&�
&i�j% 
�44�

9�2� �� �e8�M% 62; ��`� + &���& �� ��4� ����23 ��"�

��&� *9
���� ��&'+� i�j% *&�� ��4��%����� .m�!�4V

^�&0
& �2_4% �� ��"� ���C&�% �%���� 9�82? % ���>&�� *��

�	 ��
�> �_� �� 
�&2��C *���& i�j% *&�� .�&��*��4� 


�&�2� ����. �� + *�&���C '&2�& ��	 �&'�� '& ��&��&

1&�#V ���	 
����&� *'�+��� v�4	��� ��;� '&2�& .W3

!�& '& ��&� �� *�� ��4� ���;+ �� n��;= ��23 ����C �K��

����	 }�� }�' �� 1&0�% �� �5��;:3 *��Ed6�>

��"� �	 *�4���.��"� �� *+� ���m� + i�j% 
2$� !�4V

�2� 
�	 ��� �
�j% '+� + ��`� 
��#	.��C&�% 
+�> �&�
&

 �� ����4. �� '+� 7� @2q �� &� ��4� ��&� ��23 ��"� �� ����

�% i�j% + 
��	�3 9;�% �� ��	 �&,c *+� �����.
& '& �&�

}�� }�' �� �	 ��;&2C 1���3 + �#�� �� &� �8�C *��

 
i- Saturated Fatty Acids 
ii- Monounsaturated Fatty Acids 
iii- Polyunsaturated Fatty Acids 
iv - Metabolic Equivalents 
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�TE ���� �� �	
� ��
��� ���
����� �������� ���� � ������ ��� ��� !"	 #$�� %���  �&�' ���(
)�*��

�4�� N�2$. u $% �� �e8�M%.
+�> �&�
& '&���	 �	 ��� .

!�& @2q �� Di�j% &� 1= /U2j$% ���; + ��4� ���`�

�445� .

rC�	 ����'�& !. *�� ��4; :���;+ �� �&�
& �K ]��%

9K� �� ^`� 1+�� + 
���"�& 98�� �� *�&2� �/d����; ��%

�4�#� �� 1'+ +]K� �� �5; *+'&�. '& 
��`�;& �� v�?8 9

�/d
'&��& 6�>2��� �	 *��> .
'&��& '& 
��`�;& �� �#� �+� *

K� �� *�&2� ��% 9�/d����; �M � '& ��% *��. !�� {;+

 
��� !��C= + y����& 1�� 9;23 *+� '&
'&��& �	 *��> .

1'+
 �� 1�� ���V �P�� +
���;� '& 
��`�;& �� ��

 7���58&2�� W�&�X%&)@�% 1�%�&BF-302 (rb�% ����> .

���#� ]
�2. ]1'+ m�" . '& ����)6�>2���(�K �+,�% �� 

)��%(�	 �?;�$%.
'&��& 9?"� �#��+� *�K �� �#� �� *

�	 !��e. �&�
& .
'&��& k"� �� 0�� *��X�8 s#�. @2j$% *

*�. 9_�c + �#� �+� >��' @2%�
 '& 
��`�;& �� ���"��

�	 �?;�$%:
*��X�8 s#�. @2j$%) =�#� �+�]����; ��% [ gET) * (9_�c

*�. ���"��>]���% @2%/���8[(

����'�& ����#�	2�� *�� :��2#� ]�&�
& *���+ 12CW3

'& �(g����`� 1���3 + &���& �� ����	�� 9��;m�	 �e8�M%

'�;&�� '& �e� + �	 ��
�> �� ^��%'= 1�%' �. 6�; *

*�4� �5	03 62�� 
����&� 9���� /� � $. 0��% 
�����%'=

 *�%� �� �23�	TSg���� I���; ]� �&�>���	 *�&� .9_�c

*�. ���"��> 6�;��� Q+� �� #�0�= ��4;7�.� k"���


'&��& '&��"�& /�`"
 @+�"��> �	 *��> )9��	 9��

k��� �� 12%'= v��3 1+�� /&���-. 1+�� + ��4; ��4;

D(/�+d(/��P��(.� 9_�c�Q+� �� 6�; 6�. @+��"

��� + '&��;& @+��"�� �2�� �� + 7�.�#�0�= ��4;


'&��& '&��"�& @+��"�� �	 *��>)12%'= v��3 9��	 9��

1+�� /&���-. k��� �� ��4; 1+�� + ��4;D�/d+��/�

�P�� .( |M;HDL-C �= Q+� �� 6�; n2;� '& W3 �#�0

!�A.+�32X�8 �� � 23= *+�� *��B@2�$% '& 
��`�;& ��

 �	 !��e. m�0�4% ����� + 7��"�4.2`"
��;&)9��	 9��

1+�� /&���-. k��� �� 12%'= v��3 1+�� + ��4; ��4;

 '& ��#�E/(�P�� (+LDL-C �8&+ ���
 @2%�
 7#� ��i

�	 �?;�$% .�K+�� L �?�K �MC N%&2� ���; N%�	AIP 

Friedewaldgi

)log TG/HDL(9?"� +*��TC/HDL-C �LDL-C/HDL-C 

�	 �?;�$% �e8�M% 1���3 + &���& ��.

*��%= N��$. :N��$. 
�&� *��%= 6�� '& 
��`�;& �� �� �&0
&

SPSS �b"� *�D����> 6���& .
�&� s�'2. @�%�� �_� '& ��

i+�>2#82� *��%= 12%'= '& 
��`�;& �� 1�2�gi2���#;&

�e.�	 !� .z0� �� ����-�% 6�#. s�'2.TG �2� @�%��.��


�&� s�'2. 1�2� @�%����c �� @�%�� k"� �2_4% �� ��

�"�� % ]!�����% *�� ��-�%��&,c *�� *�. +���"��> !��


+�> +��12%'= '&t!�% 12%'= �� N �"%–*&�� + �4��+

�"�� % !�����% **���#� *��-�%��� + N?KW3% '&�e8�M�

12%'= '&t�	 
��`�;& 12"��5��+ 12%'= �� ��+' .12%'=

&+25�=ii �8+& 
'&��& �R& N��e. ��LLLL N%�� 1&24� �� ��-�% �

Q+�b% �"�� % *&�� ��> ]!. ]����-�% !�����% ���4;

��`� 1���3 �� �#;:3 7��<+�.= rC�	 + *��X�8 N��
+�3 ]

D�	 
��`�;& 
+�> +� !�� .��2. �� @�%����c s�'2. ��

*�. 9	&�� �2�+ &+25�= 12%'= '& 
��`�;& 1�5%& ����"��> .

*��%&��3�� 12%'= '&2"��5��+ /&�R& �;��� *&�� 1

*�. �	 
��`�;& 
+�> �� �� �e8�M% @2q �� 6�; ���"��> .

�"�� % *&�� ]�>h�+ 9��	 �%2#� *�� 12%'= '& 1�>�44�

tN �"%�	 
��`�;& +� *�� �� .��e8�M% !�& ��dE/dP< 

�4e% �	 � �. �&�.

��
�� ��

9��	 �&�
& �&�e. �`� 7� + 
��43 ��e8�M% !�& �� 
�44�

 �� ���2�(D1= '& �`� �����;� 1���3 �� &� �e8�M% �� .��


+�>i�j% 
�44� �	�&2> /:5�% N�8� �� �`� 7� ���4�

 +����	 
+�> �� + N5.+�3 9���� 6�� 9�� �� �`� �`� 7�

�e�&�% 6�� 9�� �� ]9���� 6�� N�8� �� �`� 7� + 
���+�

 �e8�M% '& N5.+�3 ���	 i,�)N5	�.(N5.+�3 9���� 6��

7V 7#� �� 9"�8 ��"� i�j% *�� �;��� + ��4� ]��

�%���� ]�; ��&,c 9?R + ���`� �4`�. v�#. �� �&�
& ��&,c

�	 ����'�& 
'+� .�>h�+ ��8+& �%2#� *�� ]9��	 1�>�44�

 @+�� ���9;& 
�	 
�&� ^��#� .�4e% i:�C& �� *�&�

rC�	 + ��"��� 9e��+ �!; !�� 7�82���% 6��4; *��

��� 
����% 
+�> +� .
�&� 9
���� �� �2��% *�� ��&,c *��

��`� !�8+& �� ]��`� + �e8�M% [+�	 ]1���3 '& N?K m�	

 @+�� �� �e8�M%�9;& 
�	 
�&� 1��� .��54�& �� ��2. �

ii - ANCOVA 
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%)�'�+��,�,%)����.!(��� / �01234. ���� ���	 
��� 
�� ���������� 
���� �TD

!�
�> �_� �� �� ��&,c 9?R ��&� i�j% ]
+�> �� ��4�

9
���� �9
�> /�2P ��C&�% �� 
+�> +� !�� ��&,c *��

�2� /+�`�% �e8�M% 1���3 + &���& .��
���� *�8�� !�� �V�>&

�4e% i:�C& p�� 
+�> +� �� �%& �9	&�� �2�+ *�&�

�� ���	 
+�> �� /&����2��� 9
���� 1= '& + �2� ���

 
+�> �� i�qi�j% 
�44� �2q �� ���V 9
���� ��4�

�4e% �2� �.U�� ]�&� .m����&,c�?�
 9
���� !�4VMUFA +

PUFA 
+�> ��i�j% 
�44��2� ����� ��4� .i:�C& p��

�4e% 
����% �e8�M% 
+�> +� !�� �
�j% *<��& �� *�&�

���.

N5	�g
2$� m���2�8& ]^�+h3 @2q �� 1&��#�� 9e��+ + n�b��& 

'& /2��TT1'+ �
��& *&�&� 1'

�K�V +*&�� 7�82���% 6��4; �� :�?%

�e8�M% �� 9��	 
�F����	 ���C �e8�M% '& �`:

�d *�����e% !�	&�� N�U� �� �`�

��e8�M% �� �+�+ 

�F *&�� N��#. 6�� N�8� �� �`�

�e8�M% �� 9��	 

E�
+�> �
��j. Q+� �� �`�*�4�

���	.

i�j% 
+�>
�44���23 ]

��&� ��4� ])�E�`�(

���	 
+�>

)�D�`�(

D��`�

��C&�% 

D��`�

��C&�% 

Q0����`�:

��`� :N5.+�3 9���� 6�� N�8� �� 

��`� :
���+� �e�&�% 6�� N�8� �� 

Q0����`�:

��`� :3 9���� 6�� N�8� ��N5.+� 

��`� :�e�&�% 6�� N�8� ���
���+ 

�(&� ^�+h3 �`�

�����;� 1���3 ��.

��&� ^�+h3 �`�

�����;� 1���3 ��.
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�TF ���� �� �	
� ��
��� ���
����� �������� ���� � ������ ��� ��� !"	 #$�� %���  �&�' ���(
)�*��

�"�� % 
'&��& ]!. *�� rC�	 + *��X�8 N��
+�3 ���4;

 
+�> �� �e8�M% 1���3 + &���& �� �#;:3 7��<+�.=

i�j% 
�44� 
+�> + ��4� *@+�� �� ���	�
�&� 1���

9;& 
�	 .4� i�j% ��`� ^	 '& W3 ��#� �+� �1'+ ���

�4e% �2q �� 1�� ���V �P�� �� + ��� &��3 ^��� ]�&�

 rC�	 + 1�� ���V �P�� 0�� ���	 
+�> LAP �2q ��

�4e% 12%'= �� /&���-. !�& �%& ���� &��3 ^��� ]�&� &+25�=

�4e% i:�C& �&�� 1��� &� ]�&� .�� ��4� i�j% !�&���4�

�2?� ^b��R& 1'+ @��4� .m��!�4V 12%'= �� �V�>&t

9?"� ��+'TC/HDL-C �4e% �2q �� +� �� �� ]�&�

 '& 
��`�;& �� 1�%�� �R& N��e. �� �%& ���� &��3 ^��� 
+�>

p�� &+25�= 12%'= �4e% /&���-. '& 6&�� �2?� �&� ./&���-.

TG 
+�> +� �� �� 6�;i�j% 
�44� @��4� + ��4�

�4e% �2?� �&� .�8�� ���%'=��� !�& �� �� 9"�&2�� ��4� ��4

�	�� ^b��R& *��X�8 N��
+�3 �2?�� .��P2. '& *+��3 *��

 rC�	 �2?�� �� ��4� ��&� i�j% 1+�� �� �� m8�; ��,-.

LAP +AIP ���2� �R&.

@+���g�>h�+ i�j% 
+�> +� �� �e8�M% ��2% �&�
& �%2#� *��
�44� ���	 
+�> + ��4� *�

��-�% 
+�>i�j% 
�44� �4��

)�&�e.=��(

���	 
+�> 

)�&�e.=�((

†P

!;)@�;(TF/E±TD/(GG�/F±G�/E��(T/S

�"���]�&�e.)�P��([��)E((�D)DF((SS/S

�#5	 �K�V]�&�e.)�P��([��)�dd(�()�dd(-

U�� 12C���
]�&�e.)�P��([�D)F�(�D)DF(DEE/S

@+��"��gHDL !���3]�&�e.)�P��([�D)F�(�()ET(�SD/S

*�. U�� ���"��>]�&�e.)�P��([��)Ed(�d)(�(EF�/S

��	�� 12C�4K]�&�e.)�P��([��)GE(��)G�(DS�/S

�!�����% /�2P �� �&��&±
�	 1��� �&�e. �� ���e% i&�$�& ��& .†12%'=t+� *�� �� N �"% 

@+���g�"�� % 9
���� *�e8�M% 1���3 + &���& �� ��&,c *��i�j% 
+�> +� �� 
�44� ���	 
+�> + ��4� *�

��-�% 
+�>i�j% 
�44� ��4�)�&�e.=��(���	 
+�>)�&�e.=�((�P‡
DP‡

��`����`�DP†��`����`�DP†

*<��&)*�8��2���(�((±�TDF ��F±�TD� F(G/S���±�TD� �S�±�TEF T�F/SG�F/SG��/S

/&����2���)6�>(�E/�D±D�/�ET �G/�(±��/�EF EFF/S�S/E(±TE/�TD �G/(�±S(/�T� �SS/SS(�/SS�D/S

!�A.+�3)6�>(ED/�E±(F/TSS(/�D±GG/T�SGS/SGD/�(±S�/F��F/��±E�/F(�F(/S�SE/SSG�/S

���V)6�>(��/��±G(/DSF(/��±(S/DSD((/S��/��±EE/(G�T/��±GG/ESST�/SSS�/SS�(/S

@+��"��)���%6�>(��E±E�/�F( ��F±DE/�FD �DF/SG/TT±FG/�FT �/TD±ET/�FG G(S/STTG/SG��/S

SFA  )6�>(�E/(±(F/����/(±�F/���(G/S((/(±E�/��E�/(±F�/��(GD/S(EF/SDT(/S

MUFA )6�>(EG/(±�E/�G�G/(±�(/�GFDE/S(�/(±DD/��E�/(±��/�(�F�/SSSS�/S<SSS�/S<

PUFA )6�>(FD/�±E�/�GET/�±(D/�GSS/�S(/E±F(/�(�D/�E±DF/�ES(E/SSS�/SS��/S

��&,c �?�
)6�>(�F/E±S�/��S�/E±�S/��S�E/SFF/D±EF/�ETD/E±ET/�ESE�/SSSS�/S<SSS�/S<

�!�����% /�2P �� �&��&±
�	 1��� ���e% i&�$�& ��& .†12%'=t12"��5��+ 12%'= �� ��+' �‡12%'=t!�% 12%'= �� N �"%–��+�4.P���+�> 1+�� i:�C&�P!�� i:�C&


+�> ��`� �� �� ]��e8�M% @+&DP
+�> !�� i:�C& ��`� �� �� ]��e8�M% m�	SFA :Saturated Fatty Acids �MUFA :Monounsaturated Fatty Acids �PUFA :
Polyunsaturated Fatty Acids 
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%)�'�+��,�,%)����.!(��� / �01234. ���� ���	 
��� 
�� ���������� 
���� �TT

@+���g�"�� % 
'&��& ]!. *�� 
+�> �� �e8�M% 1���3 + &���& �� �#;:3 7��<+�.= rC�	 + *��X�8 N��
+�3 ���4;
i�j% 
�44� ���	 
+�> + ��4� *�


+�>i�j% 
�44� ��4�)�&�e.=��(���	 
+�>)�&�e.=�((P

-�%���� *&���& 

�e8�M% 

1���3 

�e8�M% 

p†*&���& 

�e8�M% 

1���3 

�e8�M% 

p†�R& *&��

1�%��‡

1'+)6�>2���(�/T±�(/TS�/T±DS/FGS�F/S(/T±G/F(S/T±TT/F(T��/S�GT/S

���#� 
�2. *���� *)6�>2���/s��%��%(G/�±T/��T/�±EG/��S(S/S�/�±G/�SS/�±G/�SG�F/SST�/S

�#� �+�)����; ��%(D/G±D/�SF D/G±T/�SD SS(/S(/G±D/�S� D/G±(/�S� �T(/SSDS/S

�#� �+�/�KS/S±DF/SS/S±DD/SST/SS/S±DD/SS/S±DE/S�E�/SFFF/S

1�� ���V)�P��(G/�±F/�GF/�±T/�TSS�/S�/�±�/�GG/�±F/�TS��/S��T/S

*��X�8 s#�. @2j$% �E±�/G��/�G±ST/T�ST�/S�G±�/F(�F±F/DFS�(/S(G�/S

6�. @+��"��)���% �% �P �� 6�>�����8(�T±�TF �G±�T� (G�/S�E±�FT �E±�FD EGF/SG��/S

@+��"��-HDL )���% 6�> ���P���% ���8(F/G±�/(T�/G±S/ES���/SF/G±E/(FF/G±F/(GS�T/STTS/S

@+��"��-LDL )���% 6�> ���P���% ���8(�G±�SE �S±�S� EGF/S�T±�S� ��±G/GGEET/SGDD/S

. @+��"�� 9?"�@+��"�� �� 6�gHDL (/S±G/�E/S±D/�SSF/SD/S±T/�D/S±E/�S�T/SFEG/S

@+��"�� 9?"�LDL @+��"�� ��HDL (/S±�D/�E/S±S/��SS/SE/S±�/�E/S±S/��S�/SEFG/S

�#;:3 7��<+�.= rC�	 �/S±E�/S�/S±(D/SS��/S�/S±(F/S�/S±(�/SSFE/SG(E/S

*�. ���"��>)���% � 6�>���% �P ����8((�±�DT (T±�EE �D�/S§��±�(( ��±��� ST�/S§-

�!�����% /�2P �� �&��&±���& 
�	 1��� ���e% i&�$�&†��2%'= t ���+'‡
'&��& �R& N��e. �� W����&+2� 0�8��= ]��8+& ]�@�% �� ��-�%§12"��5��+ 12%'= 

�$� 

�4�8�� ���%'=��� !�& l���� i�j% �� �&� 1���

��&'+� ]ES��&� 6�> ]�%���� '& *+��3 �� 
&�#� ��4�

�4e% �R& ��`� ^	 /�% �� m8�; ��&,c 
'&��& �� *�&� *��

!. �� �#;:3 7��<+�.= rC�	 + *��X�8 N��
+�3 ���4;
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Abstract 
Introduction: Metabolic syndrome (MetS) is a cluster of interrelated risk factors for 

cardiovascular disease (CVD) and diabetes. The aim of this study was to investigate the effect of 
the healthy diet with sesame seed consumption on anthropometric indices, lipid profile and 
atherogenic index of plasma (AIP) in overweight and obese women with MetS. Materials and 
Methods: In this clinical trial, 51 overweight and obese women with MetS were given recom-
mendations for a healthy diet with (n=22) and without (n=24) supplementation 50 g/day of sesame 
seed powder for 6 weeks. Weight, Body Mass Index (BMI), waist circumference, waist 
circumference to height ratio, percentage of body fat mass, LAP (Lipid Accumulation Product) and 
serum levels of triglycerides (TG), total cholesterol (TC), LDL-C, HDL-C, LDL-C/HDL-C ratio, 
TC/HDL-C ratio and AIP were determined at baseline and at the end of the study. Results:
Reductions in weight, waist circumference, and BMI were not significant at end of study. Also, no 
significant differences were observed in other anthropometric indices. The reductions in lipid 
profile and AIP were not significant. Findings, HDL-C showed no significant increase. Conclusion:
Daily consumption of 50 g sesame seed for 6 weeks had no effect on the anthropometric 
parameters, lipid profile or AIP in women with metabolic syndrome. However, more investigations 
are necessary to confirm these findings. 
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