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٣٣ 
 

=

j=4naÔÎfà≈ÿ^=ÓÈÂ—ÿ^=Ë=ÓÈÂ–à›kÿ^=ÒÈ‡=Ÿƒ =≤kåãÈ‹È7^

ÏŸ’ÿ^==„È‰ÉË_‹â˙gÿ^=„^Öà§^=Ω=

=
&_…ÿ^=Ñ›®=‚å-^Ñgƒ=IíÈfàù=Èf`=Ñ›®=Óäπ=I4›·ÿ^=„_›ÎŸã=Ñÿ_~=I

œ_å≈ÿ^=≤åv=!^=ÑgƒË=
Ôƒ^áäÿ^Ë=ÔÍÜ»˚^=flÈŸƒ=ÔÎŸ‘=IÔÍÜ…kÿ^Ë=ÔÍÜ»˚^=flÈŸƒ=fiå–=I=ÉÈ≈ã=÷Ÿª^=Ô≈‹_r=

ÔÍÉÈ≈åÿ^=ÔÎfà≈ÿ^=Ô’Ÿ›ª^=Iú_Íàÿ^=

=

ïÄŸª^=
=Ôã^áÉ=≥d=Ôã^áÑÿ^=ÁÜ‰=lÃÑ‰============Ï|Ÿ’ÿ^=≤k|åãÈ‹È7^=|Ÿƒ=à|›kÿ^=ÒÈ|‡=ÓÈ|Â–Ë=Ô|Îfà≈ÿ^=ÓÈ|Â—ÿ^=‚|‹=Ô|ÕŸk©=m^ä|Î‘àj=q˙n=4naj

„^Öà§^=Ω=flÑÿ^=_‹â˙f=„È‰ÉËK=flÑÄkã^====Ô|ã^áÑÿ^=ÁÜ|‰=ΩQO===�̂Öà|rF=à|‘Ö�̂=E====ÔŸÎ|îÃ=‚|‹Wister albino===„âËNMM==±=NM==fl^à|»=

=m^äÎ‘3f=fiÕÿ^=“Íàù=‚ƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=„^Öà§^=Ú_�ƒd=4naj=Ôã^áÑÿRM==ËNMM==ËNRM=fi…Ÿ‹L=fi|…‘===„âË=‚|‹

fiå§^L_‹â˙gÿ^=„È‰ÉË=ÏŸ’ÿ^=≤kåãÈ‹È7^=Ÿƒ=flÈÍ=K=Ñ–Ë=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚ƒ=�̆ Ñf=Ú_ª^=Ô�f_òÿ^=ÔƒÈ›.^=lÎ�ƒ`

à›kÿ^K=

Â–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=mÉ`=====Ô|ÍÈ·≈‹=ÓÉ_|Íâ=≥d=à|›kÿ^=ÒÈ|‡=ÓÈ (P < 0.05)======m^ä|Î‘3ÿ^=∆|Î›§=_|‹â˙gÿ^=Ω=≤k|åãÈ‹È7^=ä|Î‘àj=Ω

========Ô|Îfà≈ÿ^=ÓÈ|Â—ÿ^=Ô|ÿ_v=Ω=|Ÿƒ`=à|è¯ª^=^Ü|‰=Ω=ÓÉ_|Íäÿ^=l|‡_‘Ë=Ô�f_òÿ^=Ô·Î≈ÿ_f=Ô‡á_—‹=fiÕÿ^=“Íàù=‚ƒ=„^ÖàsŸÿ=Ó_�≈ª^=I=É^Éâ^Ë

Ôƒà§^=ÓÉ_Íâ=∆‹=�_ÍÈ·≈‹=4nakÿ^==Ó_�≈ª^K==

kå‹=É^â=�_ÍÈ·≈‹=_‹â˙gÿ^=Ω=ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=ÒÈ(P < 0.05)======ÓÈ|Â–Ë=Ô|Îfà≈ÿ^=ÓÈ|Â—ÿ^=‚‹=„^ÖàsŸÿ=Ó_�≈ª^=m^äÎ‘3ÿ^=∆Î›§

=äÎ‘3ÿ^=Ú_·okã_f=à›kÿ^=ÒÈ‡FRM=Ÿ‹…fiLfi…‘=fiå§^=„âË=‚‹LflÈÍ=E==Ô�f_|òÿ^=Ô|·Î≈ÿ_f=�Ô‡á_—‹=I=====Ôg|ã_·k‹=ÓÉ_|Íäÿ^=ÁÜ|‰=‚|’j=%Ë

f=ÔÍÈ·≈‹=m_–ËàÃ=ÑrÈÍ=%=_›‘=Ôƒà§^=∆‹========Ω=à|›kÿ^=ÒÈ|‡=ÓÈ|Â–=l|Î�ƒ`=;|ÿ^=÷|ŸjË=Ô|Îfà≈ÿ^=ÓÈÂ—ÿ^=lÎ�ƒ`=;ÿ^=m_ƒÈ›.^=≤

====à|è¯ª^=^Ü|‰=|Ÿƒ=4na|kÿ^=K=É^â=≤|v=Ω==========�_|ÍÈ·≈‹=_|‹â˙gÿ^=Ω=Ô|Ã_o’ÿ^=Ô|òÕÄ·‹=ÔÎ›w|êÿ^=m_|·ÎjË2ÿ^=€Ë3|åÿÈ‘=ÒÈk|å‹(P < 

0.05)==ÓÉ_Íäÿ^=ÁÜ‰=l‡_‘Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=„^ÖàsŸÿ=Ó_�≈ª^=m^äÎ‘3ÿ^=∆Î›§Ôƒà§^=ÓÉ_Íâ=∆‹=Ôgã_·k‹=K===Ñ|rÈÍ=%=_|›·Îf

========ÒÈ|‡=ÓÈ|Â–=l|Î�ƒ`=;|ÿ^=„^Öà|§^=m_|ƒÈ›.=_|‹â˙gÿ^=Ω=ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=Ÿƒ=ÌÈ·≈‹=4naj

Ô�f_òÿ^=Ô·Î≈ÿ_f=Ô‡á_—‹=à›kÿ^=K=_›‘=|ÍÈ·≈‹=_‹â˙gÿ^=Ω=�̂Ñr=ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=ÒÈkå‹=É^â=�_

(P<0.05)==========Ôg|ã_·k‹=ÓÉ_|Íäÿ^=ÁÜ|‰=‚|’j=%Ë=Ô�f_|òÿ^=Ô|·Î≈ÿ_f=�Ô|‡á_—‹=à›kÿ^=ÒÈ‡=ÓÈÂ–=‚‹=„^ÖàsŸÿ=Ó_�≈ª^=m^äÎ‘3ÿ^=∆Î›§

=Ô||ƒà§^=ÓÉ_||Íâ=∆||‹=K======Ω=�̂Ñ||r=Ô||Ã_o’ÿ^=Ô||òÕÄ·‹=ÔÎ›w||êÿ^=m_||·ÎjË2ÿ^=€Ë3||åÿÈ‘=ÒÈk||å‹=||Ÿƒ=ÌÈ||·≈‹=4na||j=Ñ||rÈÍ=%=_||›·Îf

==l|||Î�ƒ`=;|||ÿ^=„^Öà|||§^=m_|||ƒÈ›.=_|||‹â˙gÿ^=Ô�f_|||òÿ^=Ô|||·Î≈ÿ_f=�Ô|||‡á_—‹=Ô|||Îfà≈ÿ^=ÓÈ|||Â—ÿ^=K=É^â==m_|||·ÎjË2ÿ^=€Ë3|||åÿÈ‘=ÒÈk|||å‹

=�_ÍÈ·≈‹=ÔÃ_o’ÿ^=Ô≈Õjà‹=ÔÎ›wêÿ^(P < 0.05)==============�Ô|‡á_—‹=à|›kÿ^=ÒÈ|‡=ÓÈ|Â–=‚|‹=m_|ƒà§^=∆|Î∏=l|Î�ƒ`=;|ÿ^=„^Öà|§^=_|‹â˙f=Ω

===Ô||ƒà§^=ÓÉ_||Íâ=∆||‹=Ôg||ã_·k‹=ÓÉ_||Íäÿ^=ÁÜ||‰=l||‡_‘Ë=Ô�f_||òÿ^=Ô||·Î≈ÿ_f=K=a||j=Ñ||rÈÍ=%=_||›·Îf==€Ë3||åÿÈ‘=ÒÈk||å‹=||Ÿƒ=ÌÈ||·≈‹=4n

=============Ô�f_|òÿ^=Ô|·Î≈ÿ_f=Ô|‡á_—‹=Ô|Îfà≈ÿ^=ÓÈ|Â—ÿ^=l|Î�ƒ`=;|ÿ^=„^Öà|§^=m_|ƒÈ›.=Ô|Ã_o’ÿ^=Ô|≈Õjà‹=ÔÎ›w|êÿ^=m_|·ÎjË2ÿ^=K==É^Éâ^=_|›‘

==�_|ÍÈ·≈‹(P < 0.05)===ä|Î‘àjÿ^…=============;|ÿ^=„^Öà§_|f=Ô|‡á_—‹=à|›kÿ^=ÒÈ|‡=ÓÈ|Â–=l|Î�ƒ`=;|ÿ^=„^Öà|§^=_|‹â˙f=Ω=Ô|În˙oÿ^=m^ÑÍà|åÎŸ
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===Ô|||Îfà≈ÿ^=ÓÈ||Â—ÿ^=l||Î�ƒ`=====Ô||ƒà§^=ÓÉ_||Íâ=∆|||‹=Ôg||ã_·k‹=ÓÉ_|||Íäÿ^=ÁÜ||‰=‚||’j=%Ë=I====ä|||Î‘àj=Ω=Ô||ÍÈ·≈‹=”Ëà|||Ã=÷||ÿ_·‰=‚||’j=%=_|||›·Îf

ÿ^…Ô�f_òÿ^=Ô·Î≈ÿ^Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=lÎ�ƒ`=;ÿ^=„^Öà§^=ÒÑÿ=_‹â˙gÿ^=Ω=ÔÎn˙oÿ^=m^ÑÍàåÎŸK==

=========ÿË=Ô|Îfà≈ÿ^=ÓÈ|Â—Ÿÿ=„È|’Í=Ñ|–=Ê|‡`=Ô|ã^áÑÿ^=tÛ_|k·ÿ=�_|—gù=€È|—ÿ^=‚’∑=======€Ë3|åÿÈ’ÿ^Ë=≤k|åãÈ‹È7^=ÓÉ_|Íâ=Ω=�̂áËÉ=à|›kÿ^=ÒÈ|‡=ÓÈ|Â—

==„^Öà|||§^=⁄|||î‹=Ω=Ï|||Ÿ’ÿ^I==„`====à|||›kÿ^=ÒÈ|||‡=ÓÈ|||Â–=mÉ`======Ô|||Ã_o’ÿ^=Ô|||≈Õjà‹=ÔÎ›w|||êÿ^=m_|||·ÎjË2ÿ^=€Ë3|||åÿÈ‘=ÒÈk|||å‹=ÓÉ_|||Íâ=≥d

ÿ^Ë…=====f=�Ô|||‡á_—‹=„^Öà||§^=_|||‹â˙f=Ω=�̂Ñ|||r=Ô||Ã_o’ÿ^=Ô|||òÕÄ·‹=ÔÎ›w|||êÿ^=m_||·ÎjË2ÿ^=€Ë3|||åÿÈ‘Ë=Ô|||În˙oÿ^=m^ÑÍà||åÎŸ=Ô|||ƒÈ›._

Ô�f_òÿ^=K==========„^Öà|§^=_|‹â˙f=Ω=Ô|Ã_o’ÿ^=Ô|òÕÄ·‹=ÔÎ›w|êÿ^=m_|·ÎjË2ÿ^=€Ë3|åÿÈ‘=ÒÈk|å‹=ÓÉ_|Íâ=≥d=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=mÉ`=_›ÎÃ

Ô�f_òÿ^=ÔƒÈ›._f=�Ô‡á_—‹=K=
=

ÔÎv_kÕª^=m_›Ÿ’ÿ^=W7^=Ià›kÿ^=ÒÈ‡=ÓÈÂ–=IÔÎfà≈ÿ^=ÓÈÂ—ÿ^ÈflÑÿ^=„È‰É=I≤kåãÈ‹=
=

=

=Ô|‹Ñ—|ª^=

==Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=2|k≈jË=ÔÍÉÈ≈||åÿ^=Ô||Îfà≈ÿ^=Ô||’Ÿ›ª^=Ω=fl^ÑÄk||ã˘^=Ô≈Û_||è=;||ÿ^==_‰É^Ñ||ƒd=fik||Í

Ú_||ª^=Ω=ï||›-^=∞||ÿ^=Ï||Ÿ…fK===à||›kÿ^=ÒÈ||‡=fl^ÑÄk||ã^=�_||òÍ`=Ô||’Ÿ›ª^=“ù_||·‹=ö||≈f=Ω=«_||è=Ñ||–Ë

ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=É^Ñƒd=Ô—Íàù=çÕ·f=ÒÈ·ÿ^=ÓÈÂ–=É^Ñƒˇ=ï›-^=K=ào‘`=Ÿƒ=ÓÈÂ—ÿ^=ÌÈk¢Ë

=‚||‹NMMM===Ú_||·n`=„È||’kÍ=_||Â›¡≈‹=h||‘à‹=ïÎ||›wkÿ^=Ô||ÎŸ›ƒ(Parliament and Stahl, 

2005)=K=ÓÈÂ—ÿ^=€Ë_·j=fikÍ=pÎv=ÔÎfà…ÿ^=€ËÑÿ^=‚ƒ=Ô’Ÿ›ª^=Ω=fl_ƒ=⁄’êf=ÓÈÂ—ÿ^=€Ë_·j=ŒŸkØË

Ôwèàª^=4»=I====„`=m_|ã^áÑÿ^=ö|≈f=l|kgn`=Ñ|–Ë=========É_|ÍÉâ^=≥d=ÌÉ¯|Í=Ñ|–=ÓÈ|Â—ÿ^=‚|‹=€Ë_|·kª^=É_|ÍÉâ^

=====_|‹â˙gÿ^=Ω=Ï|Ÿ’ÿ^=≤k|åãÈ‹È7^=m_ÍÈk|å‹Olthof et al., 2001; Wald et al., 2002)=

(Grubben et al.,2000; I==≤kåãÈ‹È7^=m_ÍÈkå‹=É_ÍÉâ^=≤f=ÌÈ·≈‹=ø_gjá^=ÉÈrË=lgn=Ñ–Ë

==≤Í^à|êÿ^=hŸ|îjË=ÔÎÛ_ƒÈÿ^=hŸ—ÿ^=ú^à‹`Ë=_‹â˙gÿ^=Ω=I==á_|è`=ÖdVoutilainen et al. (1998)=

=========Ôf_||ì�ÿ=ÓáÈ||�¶^=⁄||‹^Èƒ=ÓÉ_||Íäf=ægjà||‹=_||‹â˙gÿ^=Ω=≤k||åãÈ‹È7^=ä||Î‘àj=É_||ÍÉâ^=„`=≥d

===Ô|ÎÛ_ƒÈÿ^=h|Ÿ—ÿ^=ú^à‹a|f=K==á_|è`=_|›‘ Olthof et al. (2001)  ======ÓÈ|Â—ÿ^=‚|‹=€Ë_|·kª^=É_|ÍÉâ^=„`

=========ú_||π`=||Ÿƒ=ÓÈ||Â—ÿ^==Ú^È||kv˘=�̂à||¡‡=_||‹â˙gÿ^=Ω=Ï||Ÿ’ÿ^=≤k||åãÈ‹È7^=É_||ÍÉâ^=∆||‹=ægjà||‹

=÷||·ÎrËáÈŸ’ÿ^chlorgenic acids=Öd====Ôg||å·f=Ï||Ÿ’ÿ^=≤k||åãÈ‹È7^==É^Éâ^NO٪====Ú_||�ƒd=Ñ||≈f

==÷||·ÎrËáÈŸ’ÿ^=ú_||π`=m_›ƒÑ||‹=K===Ô||ã^áÉ=Ω=¬vÈ||ÿ=_||›‘=„_||å‡˘^=||Ÿƒ==€Ë_||·j=„`RM٪===‚||‹

====ÓÑ|ª==ÓÈ|Â–=ÓáÈ|ì=Ω=ÔÎ‹ÈÎÿ^=⁄Û^Èåÿ^NN==àÂ|è�̂======ÓÉ_|Íâ=≥d=mÉ`=Ô|ÍÈ·≈‹=m^4|…j=qËÑ|v=≥d=ÒÉ`

==m^ÑÎgÿÈÕ||åÕÿ^=m_ÍÈk||å‹phospholipids=ÿ^Ë…=Ô||În˙oÿ^=m^ÑÍà||åÎŸTriglyceride (TG)=

====Óà|•^=Ô|Î·‰Ñÿ^=ú_|π˚^Ë( FFA)=Free Fatty Acids=(Callahan et al., 1979) ===_|›ÎÃ

=á_||è` Jaakko et al. (2004)=======„È‰Ñ||ÿ^=ÓÑ||å‘`=||Ÿƒ=ÓÈ||Â—ÿ^=‚||‹=€Ë_||·kª^=4na||j=≥d 

ÏŸ’ÿ^=≤kåãÈ‹È7^Ë=I=ÓáÈì=Ω=ÔÎÿÈ·ÎÕÿ^=ú_π˚^=}àù=É_ÍÉâ^=^È¡v˘Ë=ö|π===÷|Îÿ4Õÿ^

Ëöπ==÷ÎÃ_’ÿ^=€Ñ≈¥=€Ègÿ^=ΩO{R٪==Ôwèàª^=ÓÈÂ—ÿ^=‚‹=≤fÈ‘=Ôã^áÑÿ^=Ô·Îƒ=Ú_�ƒd=Ñ≈f

á^Ñ—¥PMM=∆Îf_ã`=Ôn˙n==ÓÑª==⁄‹K=
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٣٥ 
 

ÔÎ‘3ÿ^Ë=ÔÎ’Íà‹˚^=ÓÈÂ—ÿ^=Ÿƒ=Ô—f_åÿ^=m_ã^áÑÿ^=lÍàr`=I===Ω=m_|ã^áÑÿ^=ÒÑ|vd=má_è`=_›ÎÃ

=ÔÍÉÈ≈åÿ^=ÔÎfà≈ÿ^=Ô’Ÿ›ª^Inam et al. (1991)==Ÿƒ`=„_‘=ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=ÒÈkå‹=„`=≥d

=ÒÑÿ=Ï≈Îg�ÿ^=€Ñ≈ª^=‚‹PT{V٪====Ô|Îfà≈ÿ^=ÓÈ|Â—ÿ^=^ÈÿË_|·j=‚ÍÜÿ^=Ô·Î≈ÿ^=É^àÃ`=‚‹=K===l|Íàr`=Ñ|–Ë

==||Ÿƒ=Ô||ã^áÑÿ^UOVN===fiÂ·||‹=�_||òÍà‹QNTV==à||‘Ö�̂=ËQNNO=`=||o‡=====h||Ÿ—ÿ^=m^É_||Î≈ÿ=≤≈r^à||ª^=‚||‹

ú_Íàÿ_f=ÔwŸåª^=m^È—ÿ^=Õêkå¥K=‚’›ª^=‚‹=Ê‡eÃ=Ïÿ_kÿ_fË==}^3|–^=Ôã^áÑÿ^=ÁÜ‰=tÛ_k‡=‚‹

=====:Ÿ|åÿ^=_|‰4naj=‚|‹=⁄|Ÿ—Í=⁄’êf=_7Ë_·j=m^à‹=ÉÑƒ=Ë`=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^==fiÍÑ—j=Ô—Íà�ÿ=⁄ÍÑ≈j

==========⁄||o‹=ÔÎw||îÿ^=⁄‘_||êª^Ë=ú^à||‹˚^=ö||≈f=qËÑ||v=Ω=Ô›‰_||åª^=Ë`=úà||≈kÿ^=Ω=_Âk›‰_||å‹Ë

ÿ^=„È‰É=ÒÈkå‹=∆Ãá=Ω=_Âk›‰_å‹=“Íàù=‚ƒ=≤Í^àêÿ^=hŸîjË=ÔÎÛ_ƒÈÿ^=hŸ—ÿ^=ú^à‹`=Ë`=flÑ

_‹â˙gÿ^=Ω=ÏŸ’ÿ^=≤kåãÈ‹È7^=K=

=======ö||≈f=||Ÿƒ=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–Ë=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=m^4na||j=‚||ƒ=ÓáÈ||ê·ª^=m_||ã^áÑÿ^=Ô||Ÿ—ÿ=�̂à||¡‡Ë

=≥d=lÃÑ‰Ë=Ôã^áÑÿ^=ÁÜ‰=ÔÎ›‰`=maê‡=Ñ—Ã=hŸ—ÿ^=ú^à‹`=Ÿƒ=Ôÿ^Ñÿ^=ÔÍÈÎvÈ›Î’ÿ^=m^àè¯ª^

======||||Ÿƒ=à||||›kÿ^=ÒÈ||||‡=ÓÈ||||Â–Ë=Ô||||Îfà≈ÿ^=ÓÈ||||Â—ÿ^=‚||||‹=Ô||||ÕŸk©=m^ä||||Î‘àj=Ô||||n˙n=4na||||j=Ô||||ã^áÉ

====flÑ|||ÿ^=_|||‹â˙f=„È|||‰ÉË=Ï|||Ÿ’ÿ^=≤k|||åãÈ‹È7^F====m_|||·ÎjË2ÿ^=€Ë3|||åÿÈ‘Ë=Ï|||Ÿ’ÿ^=€Ë3|||åÿÈ’ÿ^

=========Ô||Ã_o’ÿ^=Ô||òÕÄ·‹=ÔÎ›w||êÿ^=m_||·ÎjË2ÿ^=€Ë3||åÿÈ‘Ë=�̂Ñ||r=Ô||Ã_o’ÿ^=Ô||òÕÄ·‹=ÔÎ›w||êÿ^

ÿ^=Ô≈Õjà‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘Ëÿ^Ë=ÔÃ_o’…ÔÎn˙oÿ^=m^ÑÍàåÎŸEK=
=

àùË=É^Èª^Û^⁄›≈ÿ^=“=

=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=

=Ô‡Èw�ª^=Ôî›-^=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚f=Ú^àè=#=FÔÍ2ÿ^=ÓÈÂ—ÿ^=E=É^Ñƒd=#=Ë=ÏŸ-^=”Èåÿ^=‚‹

======∆||–^Èf=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=‚||‹=�_||Î‹ÈÍ=Ô||fÈŸ�ª^=ä||Î‘^3ÿ^RM==ËNMM=ËNRM=Ÿ‹||…fiL‘||…=„âË=‚||‹=fi

fiå§^LfiÕÿ^=“Íàù=‚ƒ=„^ÖàsŸÿ=lÎ�ƒ`Ë=⁄Û_ã=⁄’êf=flÈÍ=I===|Ÿƒ=Ô|Ÿ‹_≈ª^=çÕ‡=lÍàr`=_›‘

=�̆ Ñf=Ú_ª^=lÎ�ƒ`=pÎv=Ô�f_òÿ^=ÔƒÈ›.^‹ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚K===
=

==à›kÿ^=ÒÈ‡=ÓÈÂ–=

=====„ËÑ||»=Ô||åã¯‹=u_||k‡d=‚||‹=Ï||Ÿ-^=”È||åÿ^=‚||‹=Ô||‡Èw�ª^=Ô||î›-^=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–=Ú^à||è=#

==Ô||ÎÛ^Ü…ÿ^=m_ƒ_·||îŸÿ====fl^ÑÄk||ã˘^=Óä‰_||rF==Ê||î›®Ë=Ô||‡Èw�‹=E====ä|||Î‘^3ÿ^=É^Ñ||ƒd=fi||n=‚||‹Ë

====∆|–^Èf=à|›kÿ^=ÒÈ|‡=ÓÈÂ–=‚‹=�_Î‹ÈÍ=ÔfÈŸ�ª^RM==ËNMM=ËNRM=Ÿ‹=|…fiL‘=|…==fi|å§^=„âË=‚|‹=fiL==flÈ|Í

fiÕÿ^=“Íàù=‚ƒ=„^ÖàsŸÿ=lÎ�ƒ`Ë=⁄Û_ã=⁄’êf=I=l|Íàr`=_›‘==Ô|Ÿ‹_≈ª^==_Â|åÕ‡====Ô|ƒÈ›.^=|Ÿƒ

=�̆ Ñf=Ú_ª^=lÎ�ƒ`=pÎv=Ô�f_òÿ^‚‹=à≈ÿ^=ÓÈÂ—ÿ^ÔÎfK===
==

=ˇ
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=Ôfàskÿ^=Ω=Ô‹ÑÄkåª^=Ô—ÎŸ≈ÿ^=

=É^Ñƒd=#m_grÈÿ^==ÔÍÜ…kŸÿ=Ï’Íà‹˚^=ÑÂ≈ª^=ÔÎìÈkÿ=_—ÃË=Ôfàskÿ^=Ω=Ô‹ÑÄkåª^

(American Institute of Nutrition )=Reeves, 1997)K=E=
=

_‡^ÈÎvm==iá_skÿ^=

==á_|Îk~^=#QO==Öà|r�̂====ÔŸÎ|îÃ=‚|‹Wister albino ==„âËNMM=±=NM==fl^à|»====m_||‡^ÈÎv=ä|‘à‹=‚|‹

=====h||�ÿ^=Ô|||ÎŸ’f=Ô||ÎgÍàskÿ^=Ô||v^à§^Ë=iá_||skÿ^–===ÉÈ≈||ã=÷|||Ÿª^=Ô||≈‹_r=K==„^Öà|||§^=fiÎ||å—j=#Ë

==„^Öà||r=Ôk||ã=||Ÿƒ=Ô||ƒÈ›ß=⁄||‘=lŸ›k||è^=∆Î‹_||ß=∆g||ã=≥d=�_ÎÛ^È||êƒ=K=m_||‡^ÈÎv=Ú_||�ƒd=#

========Ôk|ã=ÓÑ|ª=fi|Õÿ^=“|Íàù=‚|ƒ=à|›kÿ^=ÒÈ|‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=ÔÕŸkÄª^=äÎ‘^3ÿ^=iá_skÿ^

==∆Îf_ã`==Ô|ÎÙÎf=œËà¿=l¢FONJOP=°===ÔÎg|å‡=Ô|fÈùáË=flRR٪=E====_‰áÑ|–=fl˙|¿Ë=ÓÚ_|ód=ÓáËÉËNO=

==v_|k‹=Ú_|ª^Ë=Ú^Ü…ÿ^=„_‘Ë=Ôƒ_ã≤=========Öà|r=⁄|’ÿ=Ôg|ã_·ª^=Ô|ƒà§^=Ñ|ÍÑ¢=#Ë=m_|–Ë˚^=∆|Î∏=Ω

====„^ä|||Î‹=fl^ÑÄk|||ã_f=�_|||Î‹ÈÍ=„âÈ|||ÿ^=|||Ÿƒ=�Ú_|||·fd==é_|||åv=Ï|||‡Ë3’ÿ(Mettler PM 2000, 
Switzerland)K=

=

=Ôfàskÿ^=fiÎ›îj=

=========‚|‹=ÔƒÈ·|î‹=ñ_|Õ–`=Ω=l≈|óË=m_|ƒÈ›ß=∆g|ã=|Ÿƒ=�_ÎÛ^È|êƒ=iá_skÿ^=m_‡^ÈÎv=∆ÍâÈj=#

==========Ô|ÎŸ’ÿ=∆f_|kÿ^=Ô|ÎgÍàskÿ^=Ô|v^à§^Ë=iá_|skÿ^=m_|‡^ÈÎv=ä|‘à‹=Ω=`Ñ|îŸÿ=⁄|f_—ÿ^=4»=hŸîÿ^

ú_Íàÿ_f=Ï≈‹_§^=Ñÿ_~=÷Ÿª^=Õêkå‹=Ω=h�ÿ^=I=m_ƒÈ›ß=∆g|ã=≥d=„^Öà§^=l›å–=pÎv

=≥Ë˚^=ÔƒÈ›.^=lÿË_·jFÿ^Ô�f_ò=EÔÎÛ^Ü…ÿ^=ÔgrÈÿ^==fiÕÿ^=“Íàù=‚ƒ=Ú_ª^=lÎ�ƒ`=_›‘=Ú_ª^Ë

=⁄Û_ã=⁄’êf=fiÕÿ^=“Íàù=‚ƒ=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=Ô≈f^àÿ^Ë=Ôoÿ_oÿ^Ë=ÔÎ‡_oÿ^=ÔƒÈ›.^=lÎ�ƒ`=_›·Îf

=ä|||Î‘^3fRM=ËNMMËNRM=Ÿ‹|||…=fi=L‘|||…„âË=‚|||‹=fi=L===≥d=ÔÃ_|||óˇ_f=Ïÿ^È|||kÿ^=|||Ÿƒ=flÈ|||Í=Ô|||grÈÿ^

ÔÎÛ^Ü…ÿ^=Ú_ª^Ë=KƒÈ›.^=lÎ�ƒ`=≤v=Ω=====‚|ƒ=à|›kÿ^=ÒÈ|‡=ÓÈ|Â–=Ô≈f_åÿ^Ë=ÔãÉ_åÿ^Ë=Ôå‹_¶^=Ô

===ä||Î‘^3f=⁄Û_||ã=⁄’||êf=fi||Õÿ^=“||ÍàùRM==ËNMM=ËNRM=Ÿ‹||…fiL‘||…=fi||å§^=„âË=‚||‹=fiL==||Ÿƒ=flÈ||Í

=≥d=ÔÃ_óˇ_f=Ïÿ^Èkÿ^ÔÎÛ^Ü…ÿ^=ÔgrÈÿ^==Ú_ª^ËF=fi–á=⁄’èNKE=
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⁄’èF=NWE=Ôfàskÿ^=fiÎ›îj=

=

flÑÿ^=m_·Îƒ=É^Ñƒd=

======ÓÑ|||ª=Ô||fàskÿ^=‚||‹=éÉ_|||åÿ^=«Èg||ã˚^=Ô|||Í_Â‡=Ω=„^Öà||§^=fiÍÈ||îj=#NO===_‰àÍÑ|||£=#Ë=Ôƒ_||ã

===⁄|||Í_oÍ˘^=ÏÛ_|||·n=à|||oÍ˘^=ÓÉ_|||‹=Ô�|||ã^ÈfDiethyl ether===h|||Ÿ—ÿ^=‚|||‹=flÑ|||ÿ^=m_|||·Îƒ=lgw|||ãË

====⁄||î›Ÿÿ=Ô||ì_~=h||Îf_‡`=Ω=ÔfÈw||åª^=flÑ||ÿ^=m_||·Îƒ=l||≈∏=fi||n=‚||‹Ë=Ô||ì_¶^=à||fˇ^=fl^ÑÄk||ã_f

=‚Íá_gÎ7^=Ÿƒ=ÔÍÈk®=hÎf_‡`Ë_‹â˙gŸÿK=

Ï2j~π]<l^¬Á€.]<‹Èäœi

Ü€j÷]<ÔÁfi<ÏÁ„Œ

Ìä⁄^§]<Ì¬Á€.]V
ˇ<·]ÉÜq

ˇ̌<‹«◊⁄<K‹«“K›ÁË

ÌâÅ^ä÷]<Ì¬Á€.]<<V
ˇ<·]ÉÜq

ˇ̌ ˇ<‹«◊⁄<K‹«“K›ÁË

Ì√e^ä÷]<Ì¬Á€.]<<V
ˇ<·]ÉÜq

ˇ̌ ˇ<‹«◊⁄<K‹«“K›ÁË

<Ì�e^ñ÷]<Ì¬Á€.]E±Ê˘]D
ˇ<·]ÉÜq ÌÈeÜ√÷]<ÏÁ„œ÷]

ÌÈfi^n÷]<Ì¬Á€.]V
ˇ<·]ÉÜq

ˇ̌<‹«◊⁄<K‹«“K›ÁË

Ìn÷^n÷]<Ì¬Á€.]<<V
ˇ<·]ÉÜq

ˇ̌ ˇ<‹«◊⁄<K‹«“K<›ÁË

Ì√e]Ü÷]<Ì¬Á€.]V

<<̌<·]ÉÜq

ˇ̌ ˇ<‹«◊⁄<K‹«“K›ÁË
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=_|||‹â˙gÿ^=⁄|||îÃ=#F=“|||Û^àÿ^=ÌÈ|||Ÿ≈ÿ^=Úä|||§^=E==Éà|||�ÿ^=â_|||Âr=fl^ÑÄk|||ã_f=flÑ|||ÿ^=m_|||·Î≈ÿ=⁄|||îª^Ë

=Ìä||‘àª^(Heraeus Labofug 400)==Ôƒà||ã=||ŸƒPMMM=ÓáËÉ==L=ç||∫=ÓÑ||ª=⁄||î›Ÿÿ=Ô||—Î–É

=Ë=“Û_||–ÉRMMM=ÓáËÉ=L=======_||‹â˙gÿ^Ë=⁄||îª^=hw||ã=#=fi||n=‚||‹Ë=“Û_||–É=ç||∫=ÓÑ||ª=_||‹â˙gŸÿ=Ô||—Î–É

=Ôì_ª^=fl^ÑÄkã_f==Óá^à|v=ÔráÉ=Ÿƒ=Ôì_~=m^Ègƒ=Ω=l¡Õv=fin=‚‹Ë=ÔÎ’Îj_‹ÈjË˚^JOM=°=fl

ÔÍÈÎvÈ›Î’ÿ^=⁄Îÿ_wkÿ^=Ú^àrˇ=2kÄª^=≥d=lŸ—‡=fin=‚‹ËK=
=

ÔÍÈÎvÈ›Î’ÿ^=m^àÍÑ—kÿ^=

≤kåãÈ‹È7^=àÍÑ—j Determination  of  Plasma Homocysteine    

==â_Âr==fl^ÑÄkã_f=_‹â˙gÿ^=Ω==≤kåãÈ‹È7^=àÍÑ—j=#AXSYM==fÔÎ·—j=Ô�ã^È(FIPA)=

Fluorescence Polarization Immunoassay ==Ë=àÍÑ—kÿ^=yÛ^àè=‚‹=Ô‡È’ª^=NMM=~=ÔÎŸ

=Ô‘àè=u_k‡d=‚‹(Abbott homocysteine kit 100)=K=
=

==_‹â˙gÿ^=„È‰É=àÍÑ—jDetermination of Lipids Profile =

======ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=àÍÑ—jof Plasma Total  Cholesterol=Determination=FT.C=E=

===fl^ÑÄk|||ã_f=Ô|||Î‡ÈŸÿ^=Ô|||Î∑ä‡ˇ^=Ô|||—Íà�ÿ_f=�_|||Î›‘=_|||‹â˙gÿ^=Ω=Ï|||Ÿ’ÿ^=€Ë3|||åÿÈ’ÿ^=àÍÑ|||—j=#

====ç‘Ñ|‡^á=Œ|è_‘OMM=(Randox ; Cholestrol Enzymatic Kit. Cat ; NO.CH200)==

=Ô—Íà�fËFRichomond and Hall, 1973=F=E===ÏrÈ|‹=€È|ù=Ñ·ƒ=ÔÎì_îk‹˘^=m^Ú^à–=mÜ~`

RMM=3‹È‡_‡E=ÔÎÿ_kÿ^=ÔÿÉ_≈ª^=håv=W=

=

===äÎ‘àjT.C=========Z====Ô·Î≈Ÿÿ=ÔÎì_îk‹˘^=ÓÚ^à–================C=====Ïã_Î—ÿ^=€Ë3åÿÈ’ÿ^=äÎ‘àj==

==============================================Ïã_Î—ÿ^=€Ë3åÿÈ’Ÿÿ=ÔÎì_îk‹˘^=ÓÚ^à–=

===

=�̂Ñr=ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=àÍÑ—j=
In the plasma== of Very Low Density Lipoprotein-Cholesterol=Determination 

(VLDL-C)==
=ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=àÍÑ—j=#=ÔÎÿ_kÿ^=ÔÿÉ_≈ª^=fl^ÑÄkã_f=�_≈gj

=Ô—Íà�ÿ(Van Horn et al ; 1988)===W=

==================ÿ^…ÔÎn˙oÿ^=m^ÑÍàåÎŸ=

=äÎ‘àjVLDL-C =F=€È›ÎŸŸ‹=L3ÿ=Z==E|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||=====|||||||                                   

           R=

===
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ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=àÍÑ—j ====
In the plasma = of Low Density Lipoprotein-Cholesterol=Determination 

(LDL-C)= 
=========Ô||—Íà�ÿ=�_||≈gj=_||‹â˙gÿ^=Ω=Ô||Ã_o’ÿ^=Ô||òÕÄ·‹=ÔÎ›w||êÿ^=m_||·ÎjË2ÿ^=€Ë3||åÿÈ‘=àÍÑ||—j=#

(Van Horn et al ; 1988)==ÔÎÿ_kÿ^=ÔÿÉ_≈ª^=fl^ÑÄkã_f=W=
=

=€Ë3åÿÈ‘LDL =F=€È›ÎŸŸ‹=L3ÿ==Z==E==ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^J==F=€Ë3åÿÈ‘HDL  ===H

==€Ë3åÿÈ‘VLDL=KE=
==
=

=≈Õjà‹==ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=àÍÑ—jÔ==_‹â˙gÿ^=Ω==ÔÃ_o’ÿ^ 
In the plasma = of High Density Lipoprotein-Cholesterol=Determination 
(HDL-C)= 
=hÎãàj=“Íàù=‚ƒ==_‹â˙gÿ^=Ω=ÔÃ_o’ÿ^=Ô≈Õjà‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=àÍÑ—j=#

=m_·ÎjË2ÿ^= €Ë3åÿÈ‘= hãà‹= fl^ÑÄkã_f= Òà~˚^= ÔÎ›wêÿ^= m_·ÎjË2ÿ^= «^È‡`= ∆Î∏

=ç‘Ñ‡^á=Ô‘á_‹==ÔÃ_o’ÿ^=Ô≈Õjà‹=ÔÎ›wêÿ^OMQ=(Randox ; cholesterol precipitant 
Kit . Cat . No. CH 204K=

==ÿ^=àÍÑ—j…ÔÎn˙oÿ^=m^ÑÍàåÎŸ====FT.GE Determination of Plasma Triglyceride =

ÿ^= máÑ–…= ÔÎ∑ä‡ˇ^= Ô—Íà�ÿ_f= _‹â˙gÿ^= Ω= ÔÎn˙oÿ^= m^ÑÍàåÎŸ (Trinder. 1969)=÷ÿÖË

ÿ^=Œè_‘=fl^ÑÄkã_f…=ç‘Ñ‡^á=Ô‘á_‹=ÔÎn˙oÿ^=m^ÑÍàåÎŸONM(Randox: Triglyceride 
Enzymatic Kit . Cat ; No . TR210)K=

ÿ^=äÎ‘àj…=€È›ÎŸŸª_f=ÔÎn˙oÿ^=m^ÑÍàåÎŸ=L=ÔÎÿ_kÿ^=ÔÿÉ_≈ª^=håv==3ÿW 

=

ÿ^=äÎ‘àj…==ÔÎn˙oÿ^=m^ÑÍàåÎŸ==Z====Ô·Î≈Ÿÿ=ÔÎì_îk‹˘^=ÓÚ^à–==Cÿ^=äÎ‘àj…=Ïn˙oÿ^=ÑÍàåÎŸ 

=======================Ÿÿ=ÔÎì_îk‹˘^=ÓÚ^à–…Ïã_Î—ÿ^=Ïn˙oÿ^=ÑÍàåŸ=

=

=ÏÛ_îvˇ^=⁄ÎŸwkÿ^Statistical Analysis=

=t‹_‡àf=“Íàù=‚ƒ=Ïÿ˝^=hã_•^=fl^ÑÄkã_f=tÛ_k·ÿ^=⁄ÎŸ¢=# (SAS, 1997) =⁄ÎŸ¢=Ô—Íà�f

==Ñ||v^Ë=Á_||°^=Ω=‚Í_||gkÿ^one way analysis of variance====≤||f=Ô||ÍÈ·≈ª^=”Ëà||Õÿ^=Ô||Ãà≈ª

=‚’‡É=á_gk~^=fl^ÑÄkã_f=m_�ãÈkª^Duncan´s Multiple Range Test=I=
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=tÛ_k·ÿ^–_·ª^ËÔê=

„^Öà§^=Ω=_‹â˙gÿ^=≤kåãÈ‹È‰=Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=€Ë_·j=4naj=

==fi||||–á=€ËÑ||||§^=y||||óÈÍN=4na||||j===Ô||||ÕŸkÄª^=m_||||ƒà§^FRM=ËNMM=ËNRM=Ÿ‹||||…fiL‘||||…=„âË=‚||||‹=fi

fiå§^LflÈÍ=E===fiÕÿ^=“Íàù=‚ƒ=„^ÖàsŸÿ=�_Î‹ÈÍ=Ó_�≈ª^=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ

=========_|‹â˙f=Ω=≤k|åãÈ‹È7^=ÒÈk|å‹=É^Éâ^=p|Îv=„^Öà|§^=_|‹â˙f=Ω=≤k|åãÈ‹È7^=ÒÈk|å‹=Ÿƒ

=�_ÍÈ·≈‹=„^Öà§^FP<0.05=Eá_—‹=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=⁄‘=„^Öà§^=Ú_�ƒef=Ô‡

Ô�f_òÿ^=ÔƒÈ›._f=I======ÓÉ_|Íäf=Ô|ÍÈ·≈‹=„^Öà|§^=_|‹â˙f=Ω=≤k|åãÈ‹È7^=äÎ‘àj=ÓÉ_Íâ=l‡_‘Ë

ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=Ó_�≈ª^=Ôƒà§^=I======‚|’Í=%=à|›kÿ^=ÒÈ|‡=ÓÈ|Â–=‚|‹=m_ƒà§^=∆Î∏=„`=≤v=Ω

ÔÍÈ·≈‹=”ËàÃ=_Â·Îf=K====_|‹â˙f=Ω=≤k|åãÈ‹È7^=ÒÈk|å‹=Ω=ÓÉ_Íäÿ^=l‡_‘=Òà~˚^=ÔÎv_·ÿ^=‚‹

`=„^Öà§^=�_ÍÈ·≈‹=ŸƒFP<0.05=E=====∆|Î›§Ë=à|›kÿ^=ÒÈ|‡=ÓÈÂ—f=�Ô‡á_—‹=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=Ôÿ_v=Ω

=ÔÕŸkÄª^=m_ƒà§^=lÎ�ƒ`=;ÿ^=„^Öà§^=_‹â˙f=Ω=≤kåãÈ‹È7^=äÎ‘àj=É^Éâ^=pÎv=m_ƒà§^

=ÉËÑv=Ω=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹FSR{QR==≥dNUO{S=٪E=
=

=€ËÑrFNWE==Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj=≤kåãÈ‹È7^=äÎ‘àj=

„^Öà§^=_‹â˙f=ΩK=

=

G=ÔÍÈ·≈‹=”ËàÃ=_Â·Îf=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ=ÔÕŸkÄª^=ÔÍäÎŸ™˘^=œàv˚^=m^Ö=fl_–á˚^

.(P<0.05)=

=

===Ô�f_|òÿ^=Ô|ƒÈ›._f=�Ô|‡á_—‹=I======;||ÿ^=„^Öà|sŸÿ=≤k|åãÈ‹È7^=ä|Î‘àj=Ω=ÓÉ_|Íäÿ^=l||‡_‘=_|›·Îf

=ÉËÑv=Ω=à›kÿ^=ÒÈ‡=ÓÈÂ–=‚‹=ÔÕŸkÄª^=m_ƒà§^=lÎ�ƒ`FOU{SO==≥dPO{VT=٪F=E=fi–á=€ËÑrO=KE=
=

=

=

ÔŸ‹_≈ª^=

=äÎ‘3ÿ^

fi…Ÿ‹Lfi…‘==„âË

fiå§^LflÈÍ=

≤kåãÈ‹È7^=

F=€È‹Ëà’Î‹=L3ÿE=
ÔŸ‹_≈ª^ 

=äÎ‘3ÿ^

fi…Ÿ‹Lfi…‘==„âË

fiå§^LflÈÍ=

≤kåãÈ‹È7^=

F=€È‹Ëà’Î‹=L3ÿE=

=ÔƒÈ›.^

Ô�f_òÿ^=
0 d8.28±0.61 

=ÔƒÈ›.^

Ô�f_òÿ^=
0 b8.28±0.61=

ÔÎfàƒ=ÓÈÂ–=
50=c13.70±1.19==ÒÈ‡=ÓÈÂ–

à›kÿ^=

50=a10.65±1.0=
100=b17.36±1.03=100=a11.01±0.48=
150=a23.40±2.34=150=a10.90±0.58=
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€ËÑrFOEW==≤kåãÈ‹È7^=äÎ‘àj=Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj=

_‹â˙f=Ω=„^Öà§^K=
=

äÎ‘3ÿ^=ÔŸ‹_≈ª^=
≤kåãÈ‹È7^=

=F=€È‹Ëà’Î‹=L3ÿE=

RM=Ÿ‹…fi=L‘…=„âË=‚‹=fi

fiå§^LflÈÍ=

Ô�f_òÿ^=ÔƒÈ›.^=c8.28±0.61=

ÔÎfàƒ=ÓÈÂ–=a13.70±1.19 

à›kÿ^=ÒÈ‡=ÓÈÂ–=b10.65±1=

NMMŸ‹…fiL‘…=„âË=‚‹=fi

fiå§^LflÈÍ=

Ô�f_òÿ^=ÔƒÈ›.^=c8.28±0.61=

ÔÎfàƒ=ÓÈÂ–=a17.36±1.03=

à›kÿ^=ÒÈ‡=ÓÈÂ–=b11±0.48=

NRMŸ‹…fiL‘…=„âË=‚‹=fi

fiå§^LflÈÍ=

Ô�f_òÿ^=ÔƒÈ›.^=c8.28±0.61=

ÔÎfàƒ=ÓÈÂ–=a23.40±2.34=

à›kÿ^=ÒÈ‡=ÓÈÂ–=b10.90±0.58=

G=”ËàÃ=_Â·Îf=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=äÎ‘àj=⁄’ÿ=ÔÕŸkÄª^=ÔÍäÎŸ™˘^=œàv˚^=m^Ö=fl_–á˚^

=ÔÍÈ·≈‹.(P<0.05)=
=

===∆|‹=_|‹â˙gÿ^=Ω=≤kåãÈ‹È7^=äÎ‘àj=«_Õjá^=Ÿƒ=ÓÈÂ—ÿ^=4naj=Ω=Ôã^áÑÿ^=ÁÜ‰=tÛ_k‡=l—Õj^

=Ôã^áÉ=tÛ_k‡Grubben et al. (2000)==lãáÉ=;ÿ^=Ÿƒ=Ôwèàª^=4»=ÓÈÂ—ÿ^=‚‹=€Ë_·kª^=4naj

=========‚|‹=ào‘a|f=Áä|Î‘àj=∆|Õjá^=p|Îv=_|‹â˙gÿ^=Ω=fl_Î|îÿ^=Ú_|·n`=≤kåãÈ‹È7^=äÎ‘àjNM٪===ÒÑ|ÿ

Ôwèàª^=4»=ÓÈÂ—ÿ^=‚‹=3ÿ=^ÈÿË_·j=‚ÍÜÿ^=ñ_Äè˚^L=≤ƒÈgã`=ÓÑª=flÈÍ=Ôã^áÑÿ^=má_è`=_›‘

=======ÓÉ_|Íäÿ=Ôgg|åª^=Ô|Î·ÎrËáÈŸ’ÿ^=ú_|π˚^=|Ÿƒ=„_|ÍÈk¢=Ôwèàª^=4»Ë=Ôwèàª^=ÓÈÂ—ÿ^=„`=≥d

==_|‹â˙gÿ^=Ω=≤k|åãÈ‹È7^=K===Ô|ã^áÉ=mà||‘ÖDemosthenes et al. (2005) ====ÓÈ|Â—ÿ^=€Ë_|·j=„`

≈Íø_›|‡˚^=Ñv`=Ñ====Ô|·Îƒ=ÒÑ|ÿ=_‹â˙gÿ^=Ω=≤kåãÈ‹È7^=ÒÈkå‹=∆Ãá=Ω=Ô›‰_åª^=ÔÎ‘ÈŸåÿ^

=_‰ÉÑƒ= ÿ_gÿ^=Ôã^áÑÿ^NNOU=Ë=�̇ ráNNRQ===„`=ÑrË=pÎv=_·În`=Ω=Ó`à‹^OR٪===Ë=€_|ràÿ^=‚|‹NR٪=
===‚||‹=||Ÿƒ`=fiÂÍÑ||ÿ=≤k||åãÈ‹È7^=ÒÈk||å‹=„_||‘=Ú_||å·ÿ^=‚||‹NQ=€È||‹Ëà’Î‹=L3||ÿ=K=éáÉ=_||›‘

Urgert et al. (2000)==========Ω=≤k|åãÈ‹È7^=ÒÈk|å‹=|Ÿƒ=Ôw|èàª^=ÓÈ|Â—ÿ^=‚|‹=€Ë_|·kª^=4na|j

=ÓÈÂ—ÿ^=€Ë_·j=Ñ·ƒ=≥Ë˚^=ÔƒÈ›.^=É^àÃ`=∆·k‹^=pÎv=≤kƒÈ›ß=≤f=Ô‡á_—ª_f=÷ÿÖË=_‹â˙gÿ^

==fiÂÍÑ|ÿ=_‹â˙gÿ^=≤kåãÈ‹È‰=äÎ‘àj=æãÈk‹=„_‘Ë=∆Îf_ã`=Ô≈fá`=ÓÑªU{N===€È|‹Ëà’Î‹=L=3|ÿ=I

===_||·n`=≤k||åãÈ‹È7^=ä||Î‘àj= |||Ÿf=_||›ÎÃ=====‚||‹=3||ÿ=lÿË_|||·j=;||ÿ^=Ô||Î‡_oÿ^=Ô||ƒÈ›.^=Ω=fl_Î||îÿ^=Ú

=Ôwèàª^=ÓÈÂ—ÿ^=L=flÈÍV{S==€È‹Ëà’Î‹=L3ÿK=
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Ë=ÑrËBukowska et al. (2006)===€Ë_·j=„`Ôn˙n==�_Î‹ÈÍ=ÓÈÂ—ÿ^=‚‹=i^È‘`=FNP==|»==Ω=‚|f=fl^à

NUM=ÏŸ…‹=Ú_‹=⁄‹=E=‚‹=_‹â˙gÿ^=Ω=≤kåãÈ‹È7^=äÎ‘àj=ÓÉ_Íâ=≥d=ÒÉ`=∆Îf_ã`=Ô≈fá`=ÓÑªV{S=

=≥dNN{Q==€È‹Ëà’Î‹L3ÿ=K==ÓÈ|Â—ÿ^=€Ë_·j=Ñ·ƒ=_‹â˙gÿ^=Ω=≤kåãÈ‹È7^=äÎ‘àj=«_Õjá^=∆ràÍË

=====Ô|ã^áÉ=Ê|Îÿd=lŸ|ìÈj=_|‹=≥dOlthof et al. (2001)====÷|·ÎrËáÈŸ’ÿ^=ú_|π`=„`chlorogenic 

acids=====äÎ|||‘àj=‚||‹=Ñ||Íäj=ÓÈ||Â—ÿ^=‚||f=Ω=ÓÉÈ|||rÈª^=ÔÎÿÈ·|||ÎÕÿ^=m_g|||‘àª^=fi|||‰`=‚||‹=Ñ|||≈j=;||ÿ^Ë

=á^Ñ|||—¥==_|||‹â˙gÿ^=Ω=≤k|||åãÈ‹È7^Q٪==I===ÓÑ|||r^Èkª^=ú_|||π˚^=u^à|||~d=É_|||ÍÉâ^=¬vÈ|||ÿ=_|||›‘

á^Ñ—¥=€Ègÿ^=Ω=ÓÈÂ—ÿ_fRR٪==K====÷|·ÎráÈŸ’ÿ^=ú_|π˚=4na|kÿ^=^Ü‰=Ôã^áÑÿ^=çÕ‡=màåÃ=Ñ–Ë

==k||åãÈ‹È7^=ä||Î‘àj=||Ÿƒ======‚||‹=⁄||ÎoÎª^=Ô||ƒÈ›ß=€_||—k‡^=“||Íàù=‚||ƒ=÷||ÿÖË=_||‹â˙gÿ^=Ω=≤s-

adenosylmethionine ===€È|·ÎÕÿ^=m_|g‘à‹=Ñ||v`=≥d=I===≤k||åãÈ‹È7^=‚ÍÈ|’j=≥d=ÌÉ¯|Í=_||º

_‹â˙gÿ^=Ω=ÁäÎ‘àj=«_Õjá^=Ïÿ_kÿ_fË=K=======Ô|ã^áÑÿ^=∆|‹=�_|òÍ`=Ô|Îÿ_•^=Ô|ã^áÑÿ^=tÛ_|k‡=l—Õj^=_›‘

======̀=_||ÂÎÃ=y|||òj^Ë==„^Öà||§^=áÈ||‘Ö=||Ÿƒ=l||Íàr`=;||ÿ^=====ä|||Î‘àj=ÓÉ_||Íäf=ægjà||‹=ÓÈ||Â—ÿ^=€Ë_||·j=„

==á^Ñ|—¥=_‹â˙gÿ^=Ω=≤kåãÈ‹È7^O===€È|‹Ëà’Î‹=L==3|ÿ(Nygard et al., 1997)=K===mà|åÃ=_|›ÎÃ

==Ô|ã^áÉUivik et al. (2008)=====|Ÿƒ=l|Íàr`=;|ÿ^NMSMN======4na||j=€È|v=tÍËà|·ÿ^=Ω=Ó`à|‹^Ë=⁄|rá

g‘àª^=i=m_·Î‹_kÎÃ=ÔƒÈ›ß=äÎ‘àj=Ÿƒ=Ôwèàª^=ÓÈÂ—ÿ^=‚‹=€Ë_·kª^====Ô|·Îƒ=l›|å–=p|Îv=Ô

=≥Ë˚^=lÿË_·j=≤kƒÈ›ß=≥d=Ôã^áÑÿ^Q====∆Îf_|ã`=Ôk|ã=ÓÑª=�_Î‹ÈÍ=Ôwèàª^=ÓÈÂ—ÿ^=‚‹=i^È‘`

====ÓÈ|Â—ÿ^=€Ë_|·j=‚|ƒ=Ô|Î‡_oÿ^=ÔƒÈ›.^=l≈·k‹^=_›ÎÃK=====|ó_Õ¨^=Ô|ã^áÑÿ^=mÑ|rË=Ñ|–Ë�_==|ÍÈ·≈‹�_==Ω

_·kª^=ÔƒÈ›.^=ÒÑÿ=_‹â˙gÿ^=Ω=lÎÿÈÕÿ^Ë=Ôg‘àª^=i=m_·Î‹_kÎÃ=ÔƒÈ›ß=äÎ‘àj=ÓÈÂ—Ÿÿ=ÔÿË

======≤‹_|kÎÃ=ú_|Õ¨^= |Ÿf=Ñ|–Ë=ÓÈ|Â—ÿ^=€Ë_·j=‚ƒ=Ô≈·k›ª^=ÔƒÈ›.^=∆‹=�Ô‡á_—‹iS===á^Ñ|—¥R{R٪==

===á^Ñ|||||—¥=_|||||‹â˙gÿ^=Ω=l|||||ÎÿÈÕÿ^=ä|||||Î‘àj=ö|||||Õ¨^=_|||||›‘NN{T٪==Ω|||||v==ÒÈk|||||å‹=∆|||||Õjá^=≤

=á^Ñ—¥=�_ÍÈ·≈‹=_‹â˙gÿ^=Ω=ÏŸ’ÿ^=≤kåãÈ‹È7^S{U٪==I=ÓÈÂ—ÿ^=€Ë_·j=„`=Ôã^áÑÿ^=ló3Ã^=Ñ–Ë

‹=⁄Ÿ—Í=========€È|gÿ^=Ω=_Â‡^Ñ|—Ã=€Ñ|≈‹=ÓÉ_|Íâ=“|Íàù=‚|ƒ=Ô|g‘àª^=i=m_|Î·‹_kÎÃ=ÔƒÈ›ß=äÎ‘àj=‚

====Ô||||g‘àª^=i=m_||||·Î‹_kÎÃ=||||Ÿƒ=Ñ||||›k≈Í=ÌÜ||||ÿ^=≤k||||åãÈ‹È7^=⁄||||Îoµ=€Ñ||||≈‹=⁄||||—Í=Ïÿ_||||kÿ_fË

_‹â˙gÿ^=Ω=≤kåãÈ‹È7^=ÒÈkå‹=ÑÍäÍ=Ïÿ_kÿ_fË=ÔÎ∑ä‡d=m_—Ã^à›‘K=

=========ú_|||π˚^=4na|||kf=“|||Ÿ≈kÍ=_|||›ÎÃ=à|||¡·ÿ^=m_|||ÂrË=Ω=œ˙k|||~^=◊_|||·‰=Òà|||~˚^=Ô|||Îv_·ÿ^=‚|||‹

=========Ô|ã^áÉ=má_|è`=Ñ|—Ã=_|‹â˙gÿ^=Ω=≤k|åãÈ‹È7^=ä|Î‘àj=|Ÿƒ=Ô|Î·ÎrËáÈŸ’ÿ^Verhoef et al. 

(2002)==4»=_‹â˙|gÿ^=Ω=≤kåãÈ‹È7^=äÎ‘àj=Ÿƒ=ÔÎ·ÎráÈŸ’ÿ^=ú_π˚^=4naj=ÔÎÿb=„`=≥d

=Ô|ÃËà≈‹=K===|ã^áÉ=mÑ|‘`=_|›ÎÃk|_= Gonthier et al. (2003) ,Choudhury et al. (1999)=„`

====Ï›||||ò7^=â_||||Â§^=Ω=ÓÉÈ||||rÈª^=m_||||fËà’Îª^=Ô�||||ã^Èf=⁄||||Ÿwkj=Ñ||||–=Ô||||Î·ÎrËáÈŸ’ÿ^=ú_||||π˚^

„_å‡�ÿ=F„ÈÿÈ—ÿ^=E=÷Î‡ÈÎ’ÿ^=öπË=÷ÎÃ_’ÿ^=öπ=Ë=÷ÍËä·gÿ^=öπ=≥dquinic acid , 

caffeic acid, benzoic acid=K===Ñÿ^=tÛ_|k‡=l|ÕŸk~^=_|›ÎÃ=======Ê|Îÿd=⁄|ìÈj=_|‹=∆|‹=Ô|Îÿ_•^=Ô|ã^á 
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(Esposito et al. 2003) ==Ô||n˙n=ÓÑ||ª=Ô||Îÿ_�Íˇ^=ÓÈ||Â—ÿ^=‚||‹=i^È||‘`=Ô|||å∫=€Ë_||·j=„`=≥d

=======ú_|Õ¨ˇ=�̂à|¡‡=_|‹â˙gÿ^=Ω=≤k|åãÈ‹È7^=ä|Î‘àj=Ω=ÔÍÈ·||≈‹=m^4…j=Ì`=qÑÆ=%=∆Îf_|ã`

====Ô|Î·ÎrËáÈŸ’ÿ^=ú_|π˚^=‚|‹=_|‰^Èk®=K====Ô|ã^áÉ=má_|è`=_|›‘Mursu et al. (2005)==„`=≥d

=€Ë_·j=Ôkã=≥d=Ôn˙n=========m_ÍÈk|å‹=|Ÿƒ=àn¯|j=%=∆Îf_|ã`=Ô|n˙n=ÓÑ|ª=Ôw|èàª^=ÓÈ|Â—ÿ^=‚‹=i^È‘`

=_||‹â˙gÿ^=Ω=≤k||åãÈ‹È7^=K=======≤k||ã^áÑÿ^Ë=Ô||Îÿ_•^=Ô||ã^áÑÿ^=≤||f=œ˙k||~˘^=hg||ã=∆||ràÍ=Ñ||–Ë

=yÎèàj=„ËÉ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=÷ŸÂkåj=pÎv=ÓÈÂ—ÿ^=ÔÎƒÈ‡=≥d=≤k—f_åÿ^Ñ–Ë=

=Ô||ã^áÉ=má_||è`Javier et al. (1997)===||Ÿƒ=4na||kÿ^=ç||Õ‡=ÓÈ||Â—ÿ^=«^È||‡`=∆||Î›§=çÎ||ÿ=„`=≥d

_‹â˙gÿ^=Ω=≤kåãÈ‹È7^K=

==========à||›kÿ^=ÒÈ|‡=ÓÈ||Â–Ë=Ô|Îfà≈ÿ^=ÓÈ|Â—Ÿÿ=„`=€È||—ÿ^=‚|’∑=Ô|ã^áÑÿ^=‚||‹=Úä|§^=^Ü|‰=tÛ_||k‡=|Ÿƒ=�Ú_|·f

4naj�̂=≈Ã^á�_=Ô�f_òÿ^=Ô·Î≈ÿ_f=�Ô‡á_—‹=_‹â˙gÿ^=Ω=≤kåãÈ‹È7^=ÒÈkåª=4î—ÿ^=ÒÑª^=ŸƒK=
=

=

„^Öà§^=Ω=_‹â˙gÿ^=„È‰É==Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^==ÓÈÂ—ÿ^=€Ë_·j=4naj=

NK ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=

==fi||||–á=€ËÑ||||§^=y||||óÈÍP===Ô||||ÕŸkÄª^=m_||||ƒà§^=4na||||jFRM=ËNMM=ËNRM=Ÿ‹||||…fiL‘||||…=„âË=‚||||‹=fi

fiå§^LflÈÍ=E=fiÕÿ^=“Íàù=‚ƒ=„^ÖàsŸÿ=�_Î‹ÈÍ=Ó_�≈ª^=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ

====Ω=Ï|Ÿ’ÿ^=€Ë3|åÿÈ’ÿ^=ÒÈk|å‹=É^Éâ^=pÎv=„^Öà§^=_‹â˙f=Ω=ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=ÒÈkå‹=Ÿƒ

==�_|ÍÈ·≈‹=_‹â˙gÿ^FP<0.05E======‚Íä|Î‘3ÿ^=l|Î�ƒ`=;|ÿ^=m_|ƒÈ›s›ŸÿFNMM==ËNRM==fi|…Ÿ‹L=fi|…‘=

=‚||‹fi||å§^=„âËLflÈ||Í=E===Ô�f_||òÿ^=Ô||ƒÈ›._f=�Ô||‡á_—‹=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–Ë=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=‚||‹K=

====Ω=à|›kÿ^=ÒÈ|‡=ÓÈ|Â–=lÎ�ƒ`=;ÿ^=m_ƒÈ›s›Ÿÿ=_‹â˙gÿ^=Ω=€Ë3åÿÈ’ÿ^=ÒÈkå‹=ÓÉ_Íâ=l‡_‘Ë

==ÉËÑ||||vFT{OR==≥dU{UN٪=E=====ÉËÑ||||v=Ω=Ô||||Îfà≈ÿ^=ÓÈ||||Â—ÿ^ËFU{TU==≥dNP{OP٪=E==Ô|||||·Î≈ÿ_f=�Ô||||‡á_—‹

Ô�f_òÿ^=KÍ=%=_›·Îf=äÎ‘3ÿ^=É¯FRM=fi…Ÿ‹Lfi…‘=fiå§^=„âË=‚‹L=flÈ|Í=E====Ô|Îfà≈ÿ^=ÓÈ|Â—ÿ^=‚|‹

Ô�f_òÿ^=Ô·Î≈ÿ_f�=Ô‡á_—‹=ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=äÎ‘àj=Ω=ÔÍÈ·≈‹=ÓÉ_Íâ=Ì`=≥d=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=I

========Ó_|�≈ª^=Ô|ƒà§^=ÓÉ_|Íäf=Ô|ÍÈ·≈‹=„^Öà|§^=_|‹â˙f=Ω=Ï|Ÿ’ÿ^=€Ë3åÿÈ’ÿ^=ÒÈkå‹=ÓÉ_Íâ=‚’j=%Ë

‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹à›kÿ^=ÒÈK=

=äÎ‘3ÿ^=É¯Í=%=_›‘^=„NMM=ËNRM=Ÿ‹…fiL‘…fiå§^=„âË=‚‹=fiL===≥d=Ô|Îfà≈ÿ^=ÓÈ|Â—ÿ^=‚‹=flÈÍ

=Ô|||ÍÈ·≈‹=ÓÉ_|||Íâ=Ì`FP<0.05=E===�Ô|||‡á_—‹=„^Öà|||§^=_|||‹â˙f=Ω=Ï|||Ÿ’ÿ^=€Ë3|||åÿÈ’ÿ^=ÒÈk|||å‹=|||Ÿƒ

=m_ƒà§^=çÕ·f=à›kÿ^=ÒÈ‡=ÓÈÂ–=lÎ�ƒ`=;ÿ^=m_ƒÈ›._fF=fi–á=€ËÑrQ=KE=
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٤٤ 
 

€ËÑrFP=WE=ÓÈÂ—ÿ^=4najÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=ÒÈkå‹=Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=

=„^Öà§^=_‹â˙f=ΩK=

G=ÔÍÈ·≈‹=”ËàÃ=_Â·Îf=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ=ÔÕŸkÄª^=ÔÍäÎŸ™˘^=œàv˚^=m^Ö=fl_–á˚^

.(P<0.05)=
=

=€ËÑrFQEW=ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=ÒÈkå‹=Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj=

=„^Öà§^=_‹â˙f=ΩK=

äÎ‘3ÿ^=ÔŸ‹_≈ª^=
ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=

Ffi…Ÿ‹=LNMM⁄‹E=

RM=Ÿ‹…fi=L‘…fiå§^=„âË=‚‹=fiLflÈÍ=

Ô�f_òÿ^=ÔƒÈ›.^=a150.42±1.85=

ÔÎfàƒ=ÓÈÂ–=a155.45±2.12=

à›kÿ^=ÒÈ‡=ÓÈÂ–=a156.69±2.69=

NMMŸ‹…fiL‘…fiå§^=„âË=‚‹=fiLflÈÍ=

Ô�f_òÿ^=ÔƒÈ›.^=b150.42±1.85=

ÔÎfàƒ=ÓÈÂ–=a163.64±1.96=

à›kÿ^=ÒÈ‡=ÓÈÂ–=a161.34±1.67=

NRMŸ‹…fiL‘…fiå§^=„âË=‚‹=fiLflÈÍ=

Ô�f_òÿ^=ÔƒÈ›.^=b150.42±1.85=

ÔÎfàƒ=ÓÈÂ–=a170.33±2.77=

à›kÿ^=ÒÈ‡=ÓÈÂ–=a163.68±2.24=

G=”ËàÃ=_Â·Îf=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=äÎ‘àj=⁄’ÿ=ÔÕŸkÄª^=ÔÍäÎŸ™˘^=œàv˚^=m^Ö=fl_–á˚^

=ÔÍÈ·≈‹.(P<0.05)=

=======Ô|ã^áÉ=∆|‹=Ô|Îÿ_•^=Ô|ã^áÑÿ^=tÛ_|k‡=l|—Õj^Terpstra et al. (2000)=====„`=mà|‘Ö=;|ÿ^==ÔÃ_||ód

======≥d=ÒÉ`=„^Öà||||§^=“|||||Û˙ƒ=≥d=€Èk||||åÎÃ_’ÿ^=||||Ÿƒ=ÌÈ||||k-^=ÓÈ||||Â—ÿ^=l||||Íâ==m_ÍÈk|||||å‹=ÓÉ_||||Íâ

€Ë3||åÿÈ’ÿ^==á^Ñ||—¥=_||‹â˙gÿ^=Ω=Ï||Ÿ’ÿ^NR==≥dOT٪=I=Ô||ã^áÑÿ^=Ω=Ñ||rË=_||›‘=||åÕ‡_Â==Ôg||å‡=„`

==_‰áÑ||–=ÓÉ_||Íâ=≥d=mÉ`=„^Öà||§^=“||Û˙≈ÿ=ÓÈ||Â—ÿ^=l||Íâ=ÔÃ_||ódM{R٪=K==Ô||ã^áÑÿ^=tÛ_||k‡=“||Õkj=_||›‘

==Ô||ã^áÉ=_||Â·‹Ë=m_||ã^áÑÿ^=‚||‹=Ñ||ÍÑ≈ÿ^=∆||‹=Ô||Îÿ_•^Thelle et al. (1983)===_||ÂÎÃ=fik||‰^=;||ÿ^Ë

=====ÔÎÃ_‡Ñ·’|ã˘^=€ËÑ|ÿ^=Ω=_|‹â˙gÿ^=Ω=€Ë3|åÿÈ’ÿ^=ä|Î‘àj=Ÿƒ=ÓÈÂ—ÿ^=4naj=Ôã^áÑf=I==mà|Â¿`Ë

ÔŸ‹_≈ª^=

=äÎ‘3ÿ^

Ÿ‹…fiL‘…=fi

fiå§^=„âËLflÈÍ=

ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=

FŸ‹…fi=LNMM⁄‹E 
ÔŸ‹_≈ª^ 

=äÎ‘3ÿ^

Ÿ‹…fiL‘…=„âË=fi

fiå§^LflÈÍ=

ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=

FŸ‹…fi=LNMM⁄‹E 

=ÔƒÈ›.^

Ô�f_òÿ^=
0=b150.42±1.85=

=ÔƒÈ›.^

Ô�f_òÿ^=
0 b150.42±1.85=

ÔÎfàƒ=ÓÈÂ–=

50=b157.02±2.12=

à›kÿ^=ÒÈ‡=ÓÈÂ–=

50=b156.69±2.69=

100=a163.64±1.96=100=a161.34±1.67=

150=a170.33±2.77=150=a163.68±2.24=
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٤٥ 
 

==||ù_gjá^=◊_|||·‰=„`=Ô—f_|||åÿ^=Ô||ã^áÑÿ^�_=|||ÍÈ·≈‹�_====m_ÍÈk|||å‹=É_|||ÍÉâ^=∆||‹=ÓÈ|||Â—ÿ^=€Ë_|||·j=ÓÉ_||Íâ=≤|||f

=á^Ñ—¥=⁄îª^=Ω=ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=ÒÈkå‹=«_Õjá^=¬vÈÿ=pÎv=_‹â˙gÿ^=Ω=€Ë3åÿÈ’ÿ^M{OR=

==€È|›ÎŸŸ‹=L=====ÓÈ|Â—ÿ^=€Ë_|·j=Ó3|Ã=€˙|~=3|ÿ=K===Ô|ã^áÉ=„`=_|›‘Elshabrawy and Felimban 

(1993)=====ÒÈk||||å‹=Ω=Ô||||ÍÈ·≈‹=ÓÉ_||||Íâ=qËÑ||||v=≥d=ÒÉ`=Ô||||Îfà≈ÿ^=ÓÈ||||Â—ÿ^=ià||||è=„`=≥d=lŸ||||ìÈj

==_|7=≤ÿË_|·kª^=4…f=�Ô‡á_—‹=ÓÈÂ—ÿ^=„ÈÿË_·kÍ=‚ÍÜÿ^=ñ_Äè˚^=ÒÑÿ=flÑÿ^=€Ë3åÿÈ‘K===má_|è`Ë

==Ô|ã^áÉThelle et al. (1983)==≥d====Ω=ÏŸ|||’ÿ^=€Ë3||åÿÈ’ÿ^=ÒÈk||å‹=Ω=ÌÈ|·≈‹=«_||Õjá^=ÉÈ|rË=

∆‹=�Ô‡á_—‹=�_Î‹ÈÍ=ÓÈÂ–==i^È‘`=Ô≈åj=lÿË_·j=;ÿ^=ÔƒÈ›s›Ÿÿ=_‹â˙|gÿ^==lÿË_·j=;ÿ^=ÔƒÈ›.^

⁄–`=Ë`=�_Î‹ÈÍ=Ñv^Ë=iÈ‘K==Ôã^áÉ=lŸìÈj=_›‘Zock et al. (1990)=======4na|j=≤|f=l|‡á_–=;|ÿ^Ë

=‹=||Ÿƒ=Ôw||èàª^=ÓÈ||Â—ÿ^Ë=Ô||ÎŸ…ª^=ÓÈ|Â—ÿ^==Ô||ÎŸ…ª^=ÓÈ||Â—ÿ^=mÉ^â=p||Îv=Ï||Ÿ’ÿ^=€Ë3||åÿÈ’ÿ^=ÒÈk|å

=á^Ñ—¥=≤ƒÈ�kª^=ÒÑÿ=ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=ÒÈkå‹M{VU==€È›ÎŸŸ‹=L3ÿK=====Ô|ã^áÑÿ^=mà|åÃ=Ñ|–Ë

======„`=Ω=Ôw|èàª^=ÓÈÂ—ÿ_|f=�Ô|‡á_—‹=Ï|Ÿ’ÿ^=€Ë3|åÿÈ’ÿ^=ÒÈkåª=ÔÎŸ…ª^=ÓÈÂ—ÿ^=ÓÉ_Íâ=hgã=Ô—f_åÿ^

=Ω=ä||sk¢=˘=Ô||ÎŸ…ª^=ÓÈ||Â—Ÿÿ=Ô||Î·‰Ñÿ^=m_||‡È’ª^==ÓÉ_||Íäf=_||‰4naj=à||åÕÍ=_||‹=^Ü||‰Ë=y||èàª^=”áÈ||ÿ^=

Ôwèàª^=ÓÈÂ—ÿ_f=�Ô‡á_—‹=ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=K====|Ÿƒ=l|Íàr`=Ô|ã^áÉ=ΩËQS=====Ôk|ã=^ÈÿË_|·j=«È|�k‹

=ÓÑª=�_Î‹ÈÍ=Ôwèàª^=4»=ÓÈÂ—ÿ^=‚‹=i^È‘`US=‹ÈÍ�_===Ï|Ÿ’ÿ^=€Ë3åÿÈ’ÿ^=ÒÈkå‹=«_Õjá^=¬vÈÿ

=á^Ñ—¥M{QO===€È|›ÎŸŸ‹=L==3|ÿ( Van et al. 1991 )=K====Ô|ã^áÉ=mà|åÃ=Ñ|–ËBoekschoten et al 

(2005)===|Ÿƒ=_ÂÛ^Èkv_f=_‹â˙gÿ^=Ω=ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=ÒÈkåª=Ôwèàª^=4»=ÓÈÂ—ÿ^=ÓÉ_Íâ=ÔÎÿb

======fiÍä|‡d=ø_|ê‡=‚|‹=⁄|Ÿ—Í=ÌÜ|ÿ^=€ÈkåÎÃ_’ÿ^=h‘à‹cholesterol 7 alpha hydroxylase ==Ω

Í=Ïÿ_kÿ_fË=Ñg’ÿ^=Ω=€Ë3åÿÈ’ÿ^=‚‹=Ú^àÕîÿ^=ú_π`=‚ÍÈ’j=á_å‹====€Ë3|åÿÈ’ÿ^=ÒÈk|å‹=Ñ|Íä

==_|‹â˙gÿ^=Ω=Ï|Ÿ’ÿ^=K==≤|v=Ω=mÑ|‘`===Ô|ã^áÉGoldstein and Brown (1977)====«_|Õjá^=hg|ã=„`

=Ñ≈f=_‹â˙gÿ^=Ω=ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^€Ë_·j==m˙g—kå‹=∆‹=⁄~^ÑkÍ=≤ÎÃ_’ÿ^=„`=≥d=ÉÈ≈Í=ÓÈÂ—ÿ^

=======_v=∆|‹=æ||ê·j=;|ÿ^Ë=_|Í˙¶^=||Ÿƒ=Ô|Ã_o’ÿ^=Ô|òÕÄ·‹=ÔÎ›w||êÿ^=m_|·ÎjË2ÿ^=€Ë3|åÿÈ‘=Ô||r

======Ô|Ã_o’ÿ^=Ô|òÕÄ·‹=ÔÎ›w|êÿ^=m_|·ÎjË2ÿ^=€Ë3|åÿÈ‘=`ÑgÍ=Ïÿ_kÿ_fË=€Ë3åÿÈ’ÿ^=≥d=_Í˙¶^

ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=äÎ‘àj=ÑÍäÍ=Ïÿ_kÿ_fË=flÑÿ^=Ω=fi‘^3ÿ^=ΩK=

==Ê|Îÿd=⁄ìÈj=_‹=∆‹=ÔÎÿ_•^=Ôã^áÑÿ^=tÛ_k‡=lÕŸk~^Lancaster et al. (1994)=====ÉÈ|rË=flÑ|ƒ=Ω

==||Ÿƒ=Ô||ÿË_·kª^=Ôw||èàª^=ÓÈ||Â—Ÿÿ=4na||j==_||‹â˙gÿ^=Ω=Ï||Ÿ’ÿ^=€Ë3||åÿÈ’ÿ^=ÒÈk||å‹=K==má_||è`=_||›‘

=Ôã^áÉDu et al. (2005)==Ÿƒ=lÍàr`=;ÿ^NQPT=�̇ rá=flÑƒ===€Ë_|·kª^=≤f=ÔÍÈ·≈‹=Ô–˙ƒ=ÉÈrË

_‹â˙gÿ^=Ω=ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=ÒÈkå‹Ë=≤Ã_’ÿ^=Ÿƒ=ÔÍÈk-^=4»Ë=ÔÍÈk-^=ÓÈÂ—ÿ^=‚‹K=

=======áÑÿ^=‚||ƒ=Ô||Îÿ_•^=Ô||ã^áÑÿ^=œ˙k||~^=hg||ã=∆||ràÍ=Ñ||–Ë====ÓÈ|||Â—ÿ^=Ô||ÎƒÈ‡=≥d=≤k—f_||åÿ^=≤k||ã^

=ÔÎÿ_•^=Ôã^áÑÿ^=Ω=Ô‹ÑÄkåª^=ÓÈÂ—ÿ^=ÏƒÈ‡=„`=pÎv=Ôã^áÑÿ^=Ω=Ô‹ÑÄkåª^=F=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^

à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=E=====m_|‡È’‹=ö|≈f=ä|Î‘àj=Ω=hg|åkj=Ñ–=;ÿ^=„_ÎŸ…ÿ^=Ô—Íà�f=_‰4ò¢=fikÍ
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٤٦ 
 

==‚|’›ª^=‚‹=Ê‡^=pÎv=yÎè3ÿ^=Ô—Íà�f=ÓÑ≈ª^=ÓÈÂ—ÿ^=ç’≈f=ÓÈÂ—ÿ^====m_|‡È’‹=ö|≈f=ä|sk¢=„`

yÎ||è3ÿ^=”áË=Ω=ÓÈ||Â—ÿ^=K===‚||‹=||Ÿƒ`=Ô||ÎŸ…ª^=ÓÈ||Â—ÿ^=Ω=ÓÑ||r^Èkª^=ÓÈ||Â—ÿ^=mÈ||Íâ=Ôg||å‡=„`=_||›‘

=ÌÜÿ^=l–Èÿ^=≥d=�ÔÃ_ód=4òwkÿ^=Ω=Ô‹ÑÄkåª^=ÔÎÿ_≈ÿ^=Óá^à•^=hgåf=÷ÿÖË=Ôwèàª^=ÓÈÂ—ÿ^

====‰É^Ñ|ƒd=fik|Í=;|ÿ^=Ôw|èàª^=ÓÈÂ—ÿ^=ç’≈f=„_ÎŸ…|ÿ^=ÔráÉ=Ÿƒ=_‰É^Ñƒd=Ê–à…kåÍ===m_||ráÉ=|Ÿƒ=_

=⁄|–`=‚‹âË=Óá^àv (Aro et al.,1987 ;  Bonaa et al.,1988)K=
=

OK �̂Ñr=ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=
=

€ËÑrFR=WE=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj

„^Öà§^=_‹â˙f=Ω=�̂Ñr=ÔÃ_o’ÿ^=ÔòÕÄ·‹K=

=

G=ÔÍÈ·≈‹=”ËàÃ=_Â·Îf=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ=ÔÕŸkÄª^=ÔÍäÎŸ™˘^=œàv˚^=m^Ö=fl_–á˚^

.(P<0.05)=
=

==fi||||–á=€ËÑ||||§^=y||||óÈÍR==4na||||j==Ô||||ÕŸkÄª^=m_||||ƒà§^FRM=ËNMM=ËNRM=Ÿ‹||||…fiL‘||||…=„âË=‚||||‹=fi

=fi|å§^L=flÈ|Í==E========ÒÈ||‡=ÓÈ|Â–Ë=Ô||Îfà≈ÿ^=ÓÈ|Â—ÿ^=‚||‹=�⁄|’ÿ=„^Öà|sŸÿ=fi||Õÿ^=“|Íàù=‚||ƒ=�_|Î‹ÈÍ=Ó_||�≈ª^

_‹â˙gÿ^=Ω=�̂Ñr=ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=ÒÈkå‹=Ÿƒ=à›kÿ^=K=ÒÉ`

====≥d=m^ä||Î‘3ÿ^=∆||Î›û=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–=„^Öà||§^=Ú_||�ƒd===ä||Î‘àj=Ω=Ô||ÍÈ·≈‹=ÓÉ_||Íâ=qËÑ||v=

=ÑrÈj=%Ë=Ô�f_òÿ^=Ô·Î≈ÿ_f=�Ô‡á_—‹=�̂Ñr=ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘

============Ô|ÕŸkÄª^=m_|ƒà§^=É¯|j=%=_|›·Îf=ÓÈ|Â—ÿ^=ÁÜ|‰=‚|‹=Ô|ÕŸkÄª^=m_|ƒà§^=≤|f=Ô|ÍÈ·≈‹=”ËàÃFRM=

ËNMM=ËNRM=Ÿ‹||…fiL‘||…fi||å§^=„âË=‚||‹=fiLflÈ||Í=E=_||Íâ=Ì`=≥d=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=‚||‹=Ω=Ô||ÍÈ·≈‹=ÓÉ

========�Ô|||‡á_—‹=_|||‹â˙gÿ^=Ω=�̂Ñ|||r=Ô|||Ã_o’ÿ^=Ô|||òÕÄ·‹=ÔÎ›w|||êÿ^=m_|||·ÎjË2ÿ^=€Ë3|||åÿÈ‘=ÒÈk|||å‹

Ô�f_òÿ^=ÔƒÈ›._fK=

ÔŸ‹_≈ª^=

=äÎ‘3ÿ^

Ÿ‹…fiL‘…=fi

=„âË

fiå§^LflÈÍ=

=€Ë3åÿÈ‘

=m_·ÎjË2ÿ^

=ÔòÕÄ·‹=ÔÎ›wêÿ^

�̂Ñr=ÔÃ_o’ÿ^=

FŸ‹…fi=LNMM⁄‹E 

ÔŸ‹_≈ª^ 

=äÎ‘3ÿ^

Ÿ‹…fiL‘…=fi

=„âË

fiå§^LflÈÍ=

=€Ë3åÿÈ‘

=ÔÎ›wêÿ^=m_·ÎjË2ÿ^

=ÔÃ_o’ÿ^=ÔòÕÄ·‹

�̂Ñr=

FŸ‹…fi=LNMM⁄‹E=

=ÔƒÈ›.^

Ô�f_òÿ^=
0 a40.88±1.60=

=ÔƒÈ›.^

Ô�f_òÿ^=
0 b40.88±1.60=

=

ÓÈÂ–=ÔÎfàƒ=

50=a41.02±2.55=
=ÒÈ‡=ÓÈÂ–

à›kÿ^=

50=a43.53±2.15=

100=a40.85±2.05=100 a44.63±2.06=

150=a40.99±2.20=150=a45.94±1.85=



المجلة العربية للغذاء والتغذية

47ال�سنة العا�شرة - العدد الثالث والع�شرين - 2010م

 

٤٧ 
 

====fi|||–á=€ËÑ||§^=‚|||‹=y||òkÍ=_||›‘S=====m_|||·ÎjË2ÿ^=€Ë3||åÿÈ‘=ä|||Î‘àj=Ω=Ô||ÍÈ·≈‹=ÓÉ_|||Íâ=ÉÈ||rË

ÒÈ‡=ÓÈÂ–=‚‹=ÔÕŸkÄª^=m^äÎ‘3ÿ^=lÎ�ƒ`=;ÿ^=m_ƒÈs›Ÿÿ=�̂Ñr=ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=

ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=m^äÎ‘3ÿ^=çÕ‡=lÎ�ƒ`=;ÿ^=m_ƒÈ›._f=�Ô‡á_—‹=à›kÿ^K=
=

€ËÑrFS=WE=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj

„^Öà§^=_‹â˙f=Ω=�̂Ñr=ÔÃ_o’ÿ^=ÔòÕÄ·‹K=

G=”ËàÃ=_Â·Îf=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=äÎ‘àj=⁄’ÿ=ÔÕŸkÄª^=ÔÍäÎŸ™˘^=œàv˚^=m^Ö=fl_–á˚^

=ÔÍÈ·≈‹.(P<0.05)=

l—Õj^=====Ô|ã^áÉ=∆|‹=Ô|Îfà≈ÿ^=ÓÈÂ—ÿ_f=“Ÿ≈kÍ=_›ÎÃ=Ôã^áÑÿ^=ÁÜ‰=tÛ_k‡Aro et al. (1985) ====;|ÿ^

=Ÿƒ=lÍàr`ON=�̇ rá==ËON=======„`=Ω=_|‹â˙gÿ^=Ω=€Ë3|åÿÈ’ÿ^=ÒÈk|å‹=«_|Õjá_f=≤f_|îª^=‚‹=Ó`à‹^

=∆Îf_|ã`=Ô≈fá`=ÓÑª=ÔÎŸ…ª^=ÓÈÂ—ÿ^=‚‹=i^È‘`=ÔÎ‡_$=€Ë_·j======€Ë3|åÿÈ‘=ÒÈk|å‹=|Ÿƒ=àn¯|Í=%

_|||·ÎjË2ÿ^=�̂Ñ|||r=Ô|||Ã_o’ÿ^=Ô|||òÕÄ·‹=ÔÎ›w|||êÿ^=mK==Ô|||oÍÑv=Ô|||ã^áÉ=ΩË==m_|||‡^ÈÎv=|||Ÿƒ=l|||Íàr`

===========Ô||Î·…ÿ^=Ô||—ÎŸ≈ÿ^=Ë`=à›kÿ_||f=Ô||Î·…ÿ^=Ô||—ÎŸ≈ÿ^=∆||‹=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=€Ë_||·j=„`=¬vÈ||ÿ=3||å‹_7^

===flÑ||ÿ^=„È||‰É=Ω=m^4Î|…j=Ì`=qÑ||¢=%=€Ë3|åÿÈ’ÿ_f (Alsaif et al., 2007)=K=l||—Õj^=_||›‘

==Ô||ã^áÉ=∆||‹=Ô||Îÿ_•^=Ô|ã^áÑÿ^Miyake et al. (1999)==‚||‹=€Ë_||·kª^=ÓÉ_||Íâ=„`=≥d=má_||è`=;||ÿ^

======Ω=�̂Ñ|r=Ô|Ã_o’ÿ^=Ô|òÕÄ·‹=ÔÎ›w|êÿ^=m_|·ÎjË2ÿ^=€Ë3åÿÈ‘=m_ÍÈkå‹=Ÿƒ=àn¯Í=%=ÓÈÂ—ÿ^

„^Öà§^=K=Ôã^áÉ=�_ìÈî~=Ô—f_åÿ^=m_ã^áÑÿ^=∆‹=ÔÎÿ_•^=Ôã^áÑÿ^=”_Õj^=¬v˙ª^Ë(Alsaif et 
al., 2007)==;ÿ^flÑÄkã^=fà≈ÿ^=ÓÈÂ—ÿ^=çÕ‡=_ÂÎÃÔã^áÑÿ^=ÁÜ‰=Ω=Ô‹ÑÄkåª^=ÔÎK=

äÎ‘3ÿ^=ÔŸ‹_≈ª^=

=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘

�̂Ñr=ÔÃ_o’ÿ^=ÔòÕÄ·‹=

Ffi…Ÿ‹=LNMM⁄‹E=

RM=fi…Ÿ‹=L‘…=„âË=‚‹=fi

fiå§^LflÈÍ=

Ô�f_òÿ^=ÔƒÈ›.^=b40.88±1.60=

ÔÎfàƒ=ÓÈÂ–=b41.02±2.55=

à›kÿ^=ÒÈ‡=ÓÈÂ–=a43.53±2.15=

NMMfi…Ÿ‹L‘…=„âË=‚‹=fi

fiå§^LflÈÍ=

Ô�f_òÿ^=ÔƒÈ›.^=b40.88±1.60=

ÔÎfàƒ=ÓÈÂ–=b40.85±2.05=

à›kÿ^=ÒÈ‡=ÓÈÂ–=a44.63±2.06=

NRMfi…Ÿ‹L‘…=‚‹=fi=„âË

fiå§^LflÈÍ=

Ô�f_òÿ^=ÔƒÈ›.^=b40.88±1.60=

ÔÎfàƒ=ÓÈÂ–=b40.99±2.20=

à›kÿ^=ÒÈ‡=ÓÈÂ–=a45.94±1.85=
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======Ô|ã^áÉ=∆|‹=Ô|Îfà≈ÿ^=ÓÈÂ—ÿ_|f=“|Ÿ≈kÍ=_›ÎÃ=ÔÎÿ_•^=Ôã^áÑÿ^=tÛ_k‡=lÕŸk~^=_›·ÎfRoos et al. 

(2001)==========u_||||k‡d=‚||||‹=Ñ||||ÍäÍ=ÓÈ||||Â—ÿ^=Ω=Ñ||||r^Èkª^=€Èk||||åÎÃ_’ÿ^=h|||||‘à‹=„`=≥d=má_||||è`=;||||ÿ^

=„^Öà||§^=Ω=�̂Ñ||r=Ô||Ã_o’ÿ^=Ô||òÕÄ·‹=ÔÎ›w||êÿ^=m_||·ÎjË2ÿ^=€Ë3å|||ÿÈ‘=I==tÛ_||k‡=∆||ràÍ=_||›·Îf

===l|Íàr`Ë=ÒÑ|ª^=Ó4î–=ÔÎÿ_•^=Ôã^áÑÿ^=„`=≥d=Ô—f_åÿ^=Ôã^áÑÿ^=‚ƒ=ÔÎÿ_•^=Ôã^áÑÿ^=œ˙k~^

_›·Îf=æ—Ã=∆Îf_ã`=Ôkã=ÓÑª======ÓÑ|ª=Ô—f_|åÿ^=Ô|ã^áÑÿ^=l|Íàr`NQ==ƒÈg|ã`�_=K====tÛ_|k·f=“|Ÿ≈kÍ=_|›ÎÃË

====à|›kÿ^=ÒÈ|‡=ÓÈ|Â–=4naj=‚ƒ=ÓáÈê·‹=m_ã^áÉ=ÑrÈÍ=%=à›kÿ^=ÒÈ‡=ÓÈ|Â—f=Ô—Ÿ≈kª^=Ô|ã^áÑÿ^=ÁÜ‰

===Ï||‰=Ô||ã^áÑÿ^=ÁÜ||‰=2||k≈j=Öd=�̂Ñ||r=Ô||Ã_o’ÿ^=Ô||òÕÄ·‹=ÔÎ›w||êÿ^=m_||·ÎjË2ÿ^=€Ë3||åÿÈ‘=||Ÿƒ

h‡_§^=^Ü‰=Ω=_ÂƒÈ‡=‚‹=≥Ë˚^K=
=

PK åÿÈ‘=ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3=

==fi||||–á=€ËÑ||||§^=y||||óÈÍT===ÔÕŸk|||||Äª^=m_||||ƒà§^=4na||||jFRM=ËNMM=ËNRM=Ÿ‹||||…fiL‘||||…=„âË=‚||||‹=fi

fiå§^LflÈÍ=E=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ=fiÕÿ^=“Íàù=‚ƒ=„^ÖàsŸÿ=�_Î‹ÈÍ=Ó_�≈ª^

===Ô||||Ã_o’ÿ^=Ô||||òÕÄ·‹==ÔÎ|||||›wêÿ^=m_·|||||ÎjË2ÿ^=€Ë3åÿÈ|||||‘=ÒÈk|||||å‹=||||Ÿƒ_||||‹â˙gÿ^=Ω=K=mÉ`

=ÔÕŸkÄª^=m_ƒà§^FRM=ËNMM=ËNRM=Ÿ‹…fiL‘…fiå§^=„âË=‚‹=fiLflÈÍ=E====≥d=Ô|Îfà≈ÿ^=ÓÈ|Â—ÿ^=‚|‹

=ÉËÑv=Ω=ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=äÎ‘àj=Ω=ÔÍÈ·≈‹=ÓÉ_Íâ=FS==≥d

OM{U=٪=E==Ó_||�≈ª^=Ô||ƒà§^=ÓÉ_||Íâ=∆||‹=ä||Î‘3ÿ^=É^Éâ^Ë=Ô�f_||òÿ^=Ô||·Î≈ÿ_f=�Ô||‡á_—‹=K=_||›·Îf=É¯||j=%

=ÔÕŸkÄª^=m_ƒà§^FRM=ËNMM=ËNRM=Ÿ‹…fiL‘…fiå§^=„âË=‚‹=fiLflÈÍ=E=≥d=à›kÿ^=ÒÈ‡=ÓÈÂ–=‚‹

=====�Ô|‡á_—‹=_|‹â˙gÿ^=Ω=Ô|Ã_o’ÿ^=Ô|òÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=ÒÈkå‹=Ω=ÓÉ_Íâ=Ì`

Ô�f_òÿ^=ÔƒÈ›._fK=
=

=€ËÑrFTEW==ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj

„^Öà§^=_‹â˙f=Ω=ÔÃ_o’ÿ^=ÔòÕÄ·‹K=

=

=

ÔŸ‹_≈ª^=

=äÎ‘3ÿ^

Ÿ‹…fiL‘…=fi

fiå§^=„âËLflÈÍ=

=€Ë3åÿÈ‘

=ÔÎ›wêÿ^=m_·ÎjË2ÿ^

ÔÃ_o’ÿ^=ÔòÕÄ·‹=

FŸ‹…fi=LNMM⁄‹E 

ÔŸ‹_≈ª^ 
=äÎ‘3ÿ^

Ÿ‹…fiL‘…fi=

=fiå§^=„âËLflÈÍ=

=m_·ÎjË2ÿ^=€Ë3åÿÈ‘

=ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=

FŸ‹…fi=LNMM⁄‹E 

=ÔƒÈ›.^

Ô�f_òÿ^=
0 d84.48±1.47=

=ÔƒÈ›.^

Ô�f_òÿ^=
0 a84.48±1.47=

ÔÎfàƒ=ÓÈÂ–=
50=c89.50±4.08==ÒÈ‡=ÓÈÂ–

à›kÿ^=

50=a84.66±3.05=
100=b95.56±3.94=100 a85.70±1.40=
150=a102.13±4.48=150=a84.08±1.58=
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==fi||–á=€ËÑ||§^=y||óÈÍU====ÔÎ|||›wêÿ^=m_·|||ÎjË2ÿ^=€Ë3åÿÈ|||‘=ä||Î‘àj=Ω=Ô||ÍÈ·≈‹=ÓÉ_||Íâ=qËÑ||v

=ÔÕŸkÄª^=m^äÎ‘3ÿ^=lÎ�ƒ`=;ÿ^=m_ƒÈ›s›Ÿÿ=_‹â˙gÿ^=Ω=ÔÃ_o’ÿ^=ÔòÕÄ·‹FRM=ËNMM=ËNRM=

Ÿ‹…fiL‘…fiå§^=„âË=‚‹=fiLflÈÍ=E==ç|Õ‡=lÎ�ƒ`=;ÿ^=m_ƒÈ›._f=Ô‡á_—‹=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹

=ÓÈÂ–=‚‹=m^äÎ‘3ÿ^à›kÿ^=ÒÈ‡K=
=

€ËÑrFUEW==ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj

„^Öà§^=_‹â˙f=Ω=ÔÃ_o’ÿ^K=

äÎ‘3ÿ^=ÔŸ‹_≈ª^=

=ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘

=ÔÃ_o’ÿ^=

FŸ‹…fi=LNMM⁄‹E=

RM=Ÿ‹…fi=L‘…fiå§^=„âË=‚‹=fiLflÈÍ=

Ô�f_òÿ^=ÔƒÈ›.^=b84.48±1.47=

ÔÎfàƒ=ÓÈÂ–=a89.50±4.08=

à›kÿ^=ÒÈ‡=ÓÈÂ–=b84.66±3.05=

NMMŸ‹…fiL‘…fiå§^=„âË=‚‹=fiLflÈÍ=

Ô�f_òÿ^=ÔƒÈ›.^=b84.48±1.47=

ÔÎfàƒ=ÓÈÂ–=a95.56±3.94=

à›kÿ^=ÒÈ‡=ÓÈÂ–=b85.70±1.40=

NRMŸ‹…fiL‘…fiå§^=„âË=‚‹=fiLflÈÍ=

Ô�f_òÿ^=ÔƒÈ›.^=b84.48±1.47=

ÔÎfàƒ=ÓÈÂ–=a102.13±4.48=

à›kÿ^=ÒÈ‡=ÓÈÂ–=b84±1.58 

=”ËàÃ=_Â·Îf=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=äÎ‘àj=⁄’ÿ=ÔÕŸkÄª^=ÔÍäÎŸ™˘^=œàv˚^=m^Ö=fl_–á˚^

=ÔÍÈ·≈‹.(P<0.05)=
=

=ÊÎÿd=⁄ìÈj=_‹=∆‹=ÔÎfà≈ÿ^=ÓÈÂ—ÿ_f=“Ÿ≈kÍ=_›ÎÃ=Ôã^áÑÿ^=tÛ_k‡=lÕŸk~^Du et al. (2005)===Ω

ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=m_ÍÈkå‹=Ÿƒ=àn¯j=˘=ÓÈÂ—ÿ^=„`=K==_|›‘

=á_è`Paoletti et al. (1989)=======_|‹â˙gÿ^=„È|‰É=|Ÿƒ=àn¯|Í=˘=ÓÈ|Â—ÿ^=€Ë_·j=„`=≥d=K„^=˘^===tÛ_|k‡

ÔÎÿ_•^=Ôã^áÑÿ^=l—Õj^==Ôã^áÉ=∆‹=ÔÎfà≈ÿ^=ÓÈÂ—ÿ_f=“Ÿ≈kÍ=_›ÎÃMiyake et al. (1999) ==;ÿ^=

===ÒÈk||å‹=ÓÉ_||Íâ=≥d=ÒÉ`=Ñ||–=�_||Î‹ÈÍ=Ôw||èàª^=4||»=ÓÈ||Â—ÿ^=‚||‹=Ñ||v^Ë=iÈ||‘=€Ë_||·j=„`=≥d=má_||è`

==á^Ñ||—¥=Ô||Ã_o’ÿ^=Ô||òÕÄ·‹=ÔÎ›w||êÿ^=m_||·ÎjË2ÿ^M{UO=Ÿ‹||…fi=LNMM=⁄||‹=K=Ñ||rËAro et al. 

(1985)====|||Ÿƒ=l||||Íàr`=;|||ÿ^=Êk|||ã^áÉ=ΩON=˙|||rá==ËON===ÒÈk|||å‹=«_|||Õjá_f=≤f_|||îª^=‚|||‹=Ó`à|||‹^

=||ª^=„`=Ω=€Ë3||åÿÈ’ÿ^========Ô||≈fá`=ÓÑ|||ª=ÔÎŸ…|||ª^=ÓÈÂ—|||ÿ^=‚||‹=i^È|||‘`=ÔÎ‡_|||$=lÿË_|||·|j=;||ÿ^=ÔƒÈ›s|

========Ë=Ô|||||Ã_o’ÿ^=Ô|||||òÕÄ·‹=ÔÎ›w|||||êÿ^=m_|||||·ÎjË2ÿ^=€Ë3|||||åÿÈ‘=ÒÈk|||||å‹=_ÂÍÑ|||||ÿ=É^â=∆Îf_||||||ã`

apoprotein B==wèàª^=ÓÈÂ—Ÿÿ=ÔÿË_·kª^=ÔƒÈ›._f=Ô‡á_—‹ÔK===ÑrË=≤v=ΩHeyden et al. 
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(1979)==€Ë_·j=≥d=�_Î‘ÈŸã=∆ràÍ=ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=m_ÍÈkå‹=É_ÍÉâ^=„`

==�_|≈‹=≤~Ñ||kÿ^Ë=ÓÈ|Â—ÿ^K==Ô||ã^áÉ=ΩËBak and Grobbee (1989)===≥Ë˚^=Ô||ƒÈ›.^=l||ÿË_·j

=====i^È|‘`=Ôk|ã=≥d=Ô|≈fá`=‚|‹=Ô|Î‡_oÿ^ËL========Ïÿ^È|kÿ^=|Ÿƒ=Ôw|èàª^=ÓÈ|Â—ÿ^Ë=Ô|ÎŸ…ª^=ÓÈ|Â—ÿ^=‚|‹=flÈ|Í=I

.^=l|≈·k‹^=_›·ÎfÓÈÂ—ÿ^=‚‹=«È‡=Ì`=€Ë_·j=‚ƒ=Ôoÿ_oÿ^=ÔƒÈ›=I=====Ô|ÎŸ…ª^=ÓÈ|Â—ÿ^=4na|j=à|Â¿=Ñ–Ë

========á^Ñ|—¥=Ô|Ã_o’ÿ^=Ô|òÕÄ·‹=ÔÎ›w|êÿ^=m_|·ÎjË2ÿ^=€Ë3|åÿÈ‘=m_ÍÈk|åª=_ÂjÉ_ÍäfNM٪=K==_|›‘

======Ô|ã^áÉ=∆|‹=Ô|ã^áÑÿ^=tÛ_|k‡=l|—Õj^Thelle et al. (1987)=======ÓÈ|Â—ÿ^=€Ë_·||j=„`=≥d=má_||è`=;|ÿ^

=Èk|||å‹=ÓÉ_|||Íäf=�_ÍÈ·||||≈‹=ægjà|||Í===Ω=Ô|||Ã_o’ÿ^=Ô|||òÕÄ·‹=ÔÎ›w|||êÿ^=m_|||·ÎjË2ÿ^=€Ë3|||åÿÈ‘=Ò

_‹â˙gÿ^=K=Ôã^áÉ=má_è`Urgert  and  Katan (1997)=====‚|‹=€Ë_|·kª^=ÓÉ_|Íâ=≤f=ø_gjá˘^=„`=≥d

=======⁄’||êf=y|òkÍ=Ô||Ã_o’ÿ^=Ô|òÕÄ·‹=ÔÎ›w|êÿ^=m_||·ÎjË2ÿ^=€Ë3|åÿÈ‘=ÒÈk||å‹=«_|Õjá^Ë=ÓÈ|Â—ÿ^

==ç|||’≈f=ÓÈ|||Â—ÿ^=|||Ÿ…j=p|||Îv=ÔÎÃ_‡Ñ·’|||ã˘^=€ËÑ|||ÿ^=Ω=2|||‘`Ô|||ÎfáË˚^=€ËÑ|||ÿ^=Òà|||~˚^==p|||Îv

Ôwèàª^=ÓÈÂ—ÿ^=÷ŸÂkåjK====Ô|ã^áÉ=mà|åÃ=Ñ|–Ë=Deroos et al. (2000)=====ÓÈ|Â—ÿ^=ÓÉ_|Íâ=Ô|Îÿb===4|»

===m_||||g‘à‹=„`=Ω=Ô||||Ã_o’ÿ^=Ô||||òÕÄ·‹=ÔÎ›w||||êÿ^=m_||||·ÎjË2ÿ^=€Ë3||||åÿÈ‘=ÒÈk||||åª=Ôw|||èàª^

=======fiÍä|||‡d=ø_|||ê‡=‚|||‹=Ñ|||Íäj=€ÈÎ‰_|||’ÿ^Ë=€Èk|||åÎÃ_’ÿ^cholesteryl ester transferase 

protein(CETP)  =€Ë3åÿÈ’ÿ^=€É_gj=‚ƒ=€ÈÙåª^=K=Ôã^áÉ=màåÃ=Ñ–ËBoekschoten et al 

(2005)===|Ÿƒ=_ÂÛ^Èkv_f=_‹â˙gÿ^=Ω=ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=ÒÈkåª=Ôwèàª^=4»=ÓÈÂ—ÿ^=ÓÉ_Íâ=ÔÎÿb

======fiÍä|‡d=ø_|ê‡=‚|‹=⁄|Ÿ—Í=ÌÜ|ÿ^=€ÈkåÎÃ_’ÿ^=h‘à‹cholesterol 7 alpha hydroxylase ==Ω

àÕîÿ^=ú_π`=‚ÍÈ’j=á_å‹====€Ë3|åÿÈ’ÿ^=ÒÈk|å‹=Ñ|ÍäÍ=Ïÿ_kÿ_fË=Ñg’ÿ^=Ω=€Ë3åÿÈ’ÿ^=‚‹=Ú^

=_|‹â˙gÿ^=Ω=ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åŸ‘Ë=ÏŸ’ÿ^=K====tÛ_|k·f=“|Ÿ≈kÍ=_|›ÎÃË

===à|›kÿ^=ÒÈ|‡=ÓÈÂ–=4naj=‚ƒ=ÓáÈê·‹=m_ã^áÉ=ÑrÈÍ=fiŸÃ=à›kÿ^=ÒÈ‡=ÓÈÂ—f=Ô—Ÿ≈kª^=Ôã^áÑÿ^=ÁÜ‰

=·‹=ÔÎ›w|êÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=Ÿƒ=======≥Ë˚^=Ï|‰=Ô|ã^áÑÿ^=ÁÜ|‰=2|k≈j=Öd=Ô|Ã_o’ÿ^=Ô|òÕÄ

h‡_§^=^Ü‰=Ω=_ÂƒÈ‡=‚‹K=
=

QK =ÔÃ_o’ÿ^=Ô≈Õjà‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=

==fi||||–á=€ËÑ||||§^=y||||óÈÍV===Ô||||ÕŸkÄª^=m_||||ƒà§^=4na||||jFRM=ËNMM=ËNRM=Ÿ‹||||…fiL‘||||…=„âË=‚||||‹=fi

fiå§^LflÈÍ=E=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ=fiÕÿ^=“Íàù=‚ƒ=„^ÖàsŸÿ=�_Î‹ÈÍ=Ó_�≈ª^=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë

====É¯|j=%=Öd=„^Öà|§^=_|‹â˙f=Ω=ÔÃ_o’ÿ^=Ô≈Õjà‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=ÒÈkå‹=Ÿƒ

=ÔÕŸkÄª^=m_ƒà§^FRM=ËNMM=ËNRM=Ÿ‹…fiL‘…fiå§^=„âË=‚‹=fiLflÈÍ=E====≥d=Ô|Îfà≈ÿ^=ÓÈ|Â—ÿ^=‚|‹

=====_||‹â˙gÿ^=Ω=Ô|Ã_o’ÿ^=Ô||≈Õjà‹=ÔÎ›w|êÿ^=m_||·ÎjË2ÿ^=€Ë3|åÿÈ‘=ÒÈk||å‹=Ω=Ô|ÍÈ·≈‹=ÓÉ_|Íâ=Ì`=

Ô�f_òÿ^=ÔƒÈ›._f=�Ô‡á_—‹==I=ÔÕŸkÄª^=m_ƒà§^=mÉ`=≤|v=ΩFRM=ËNMM=ËNRM=Ÿ‹…fiL‘…=‚‹=fi

fiå§^=„âËLflÈÍ=E=======Ô|ÍÈ·≈‹=ÓÉ_|Íâ=≥d=à|›kÿ^=ÒÈ|‡=ÓÈ|Â–=‚|‹F(P<0.05====€Ë3|åÿÈ‘=ÒÈk|å‹=Ω
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======ÉËÑ|||v=Ω=_|||‹â˙gÿ^=Ω=Ô|||Ã_o’ÿ^=Ô|||≈Õjà‹=ÔÎ›w|||êÿ^=m_|||·ÎjË2ÿ^FNP{TO==≥dPQ{PN٪=E==�Ô|||‡á_—‹

�f_òÿ^=Ô·Î≈ÿ_f=ÔÓÉ_Íâ=∆‹=I=Ó_�≈ª^=Ôƒà§^=ÓÉ_Íäf=äÎ‘3ÿ^=K====ÒÈ|‡=ÓÈ|Â–=„^Öà|§^=Ú_�ƒd=ÒÉ`

=m^äÎ‘3ÿ^=∆Î›§=à›kÿ^RM==ËNMM=ËNRM=fi…Ÿ‹Lfi…‘=fiå§^=„âË=‚‹L====Ô|ÍÈ·≈‹=ÓÉ_|Íâ=≥d=flÈ|Í

F(P<0.05======Ô|‡á_—‹=_|‹â˙gÿ^=Ω=Ô|Ã_o’ÿ^=Ô|≈Õjà‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=ÒÈkå‹=Ω

çÕ‡=lÎ�ƒ`=;ÿ^=„^Öà§_f=ÿ^=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=m^äÎ‘3F=fi–á=€ËÑrNMK=E=
=

=€ËÑrFVWE==ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj

„^Öà§^=_‹â˙f=Ω=ÔÃ_o’ÿ^=Ô≈Õjà‹K=

=

G=ÔÍÈ·≈‹=”ËàÃ=_Â·Îf=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ=ÔÕŸkÄª^=ÔÍäÎŸ™˘^=œàv˚^=m^Ö=fl_–á˚^

.(P<0.05)=
=

=€ËÑrFNMEW==ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj

„^Öà§^=_‹â˙f=Ω=ÔÃ_o’ÿ^=Ô≈Õjà‹K=

G=”ËàÃ=_Â·Îf=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=äÎ‘àj=⁄’ÿ=ÔÕŸkÄª^=ÔÍäÎŸ™˘^=œàv˚^=m^Ö=fl_–á˚^

=ÔÍÈ·≈‹.(P<0.05)=

ÔŸ‹_≈ª^=

=äÎ‘3ÿ^

Ÿ‹…fiL‘…=„âË=fi

fiå§^LflÈÍ=

=m_·ÎjË2ÿ^=€Ë3åÿÈ‘

=Ô≈Õjà‹=ÔÎ›wêÿ^

ÔÃ_o’ÿ^=

FŸ‹…fi=LNMM⁄‹E 

ÔŸ‹_≈ª^ 
=äÎ‘3ÿ^

Ÿ‹…fiL‘…=„âË=fi

fiå§^LflÈÍ=

=m_·ÎjË2ÿ^=€Ë3åÿÈ‘

=Ô≈Õjà‹=ÔÎ›wêÿ^

ÔÃ_o’ÿ^=

FŸ‹…fi=LNMM⁄‹E 

=ÔƒÈ›.^

Ô�f_òÿ^=
0=a25.06±0.74=

=ÔƒÈ›.^

Ô�f_òÿ^=
0 d25.06±0.74=

ÔÎfàƒ=ÓÈÂ–=

50=a26.5±1.53=
=ÒÈ‡=ÓÈÂ–

à›kÿ^=

50=c28.5±2.99=

100=a27.23±2.54=100 b31.01±1.69=

150=a27.21±2.00=150=a33.66±0.90=

äÎ‘3ÿ^=ÔŸ‹_≈ª^=
ÔÃ_o’ÿ^=Ô≈Õjà‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘Ffi…Ÿ‹=L

NMM⁄‹E=

RM=fi…Ÿ‹=Lfi…‘==„âË=‚‹

fiå§^LflÈÍ=

Ô�f_òÿ^=ÔƒÈ›.^=b25±0.74=

ÔÎfàƒ=ÓÈÂ–=b26.5±1.53 
à›kÿ^=ÒÈ‡=ÓÈÂ–=a28.5±2.99=

NMMfi…Ÿ‹Lfi…‘==„âË=‚‹

fiå§^LflÈÍ=

Ô�f_òÿ^=ÔƒÈ›.^=b25±0.74=

ÔÎfàƒ=ÓÈÂ–=b27.23±2.54=

à›kÿ^=ÒÈ‡=ÓÈÂ–=a31±1.69=

NRMfi…Ÿ‹Lfi…‘==„âË=‚‹

fiå§^LflÈÍ=

Ô�f_òÿ^=ÔƒÈ›.^=b25±0.74=

ÔÎfàƒ=ÓÈÂ–=b27.21±2=

à›kÿ^=ÒÈ‡=ÓÈÂ–=a33.66±0.90 
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=€Ë3åÿÈ‘=ÒÈkå‹=Ÿƒ=àn¯j=%=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=„af=“Ÿ≈kÍ=_›ÎÃ=Ôã^áÑÿ^=ÁÜ|‰=tÛ_k‡=l—Õj^

====Ô||ã^áÉ=Ê|Îÿd=lŸ|ìÈj=_|‹=∆‹=ÔÃ_o’ÿ^=Ô≈Õjà‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^(1987)= Tuomilehto et 

al.==qÑÆ=%=ÔÃ_o’ÿ^=Ô≈Õjà‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=m_ÍÈkå‹=„`=≥d=má_è`=;ÿ^

`=_7==�_|Î‹ÈÍ=ÓÈ|Â—ÿ^=‚‹=i^È‘`=Ôkã=≥d=Ô≈fá`=€Ë_·j=Ñ≈f=ÔÍÈ·≈‹=ÓÉ_Íâ=Ì=K====tÛ_|k‡=l|—Õj^=_|›‘

===Ô|ã^áÉ=∆|‹=Ôã^áÑÿ^=ÁÜ‰Miyake et al. (1999) ==========‚|‹=Ñ|v^Ë=iÈ|‘=€Ë_|·j=„`=_|ÂÎÃ=à|‘Ö=;|ÿ^

======Ô|≈Õjà‹=ÔÎ›w|êÿ^=m_|·ÎjË2ÿ^=€Ë3|åÿÈ‘=ÒÈk|å‹=Ÿƒ=àn¯Í=%=�_Î‹ÈÍ=Ôwèàª^=4»=ÓÈÂ—ÿ^

ÔÃ_o’ÿ^I===_|›‘==à|‘ÖCheung and Pharm (2005)========Ôƒ_|ã=⁄|g–=ÓÈ|Â—ÿ^=‚|‹=iÈ|‘=€Ë_|·j=„`

=========Ô||≈Õjà‹=ÔÎ›w||êÿ^=m_||·ÎjË2ÿ^=€Ë3||åÿÈ‘=ÒÈk||å‹=||Ÿƒ=àn¯||Í=%=flÑ||ÿ^=m_||·Îƒ=hw||ã=‚||‹

ÔÃ_o’ÿ^I==Ñ–Ëà‘Ö=Burr et al. (1989)==€Ë_·j=„`Ôå∫==∆Îf_ã`=Ô≈fá`=ÓÑª=�_Î‹ÈÍ=ÓÈÂ–=i^È‘`

=====||·ÎjË2ÿ^=€Ë3||åÿÈ‘=||Ÿƒ=ÌÈ||·≈‹=4na||j=Ê||ÿ=‚||’Í=%==Ô||≈Õjà‹=ÔÎ›w||êÿ^=m_Ô||Ã_o’ÿ^K=Ë=á_||è`

Lancaster et al. (1994)===========€Ë3|åÿÈ‘=ÒÈk|å‹=|Ÿƒ=Ô|ÿË_·kª^=ÓÈ|Â—Ÿÿ=4na|j=ÉÈ|rË=flÑ|ƒ=≥d

=_‹â˙gÿ^=Ω=ÔÃ_o’ÿ^=Ô≈Õjà‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^≤Î‡_�Í2Ÿÿ=K===4|êj=m_|ã^áÉ=ÑrÈÍ=%=_›ÎÃ

===̂=Ô||ÎŸ…ª^=ÓÈ||Â—ÿ^=«^È||‡`=Ë`=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=‚||‹=€Ë_||·kª^=„`=≥d===m_ÍÈk||å‹=‚||‹=Ñ||Íäj=Ñ||–=Òà||~˚

==Ô|||Ã_o’ÿ^=Ô|||≈Õjà‹=ÔÎ›w|||êÿ^=m_|||·ÎjË2ÿ^=€Ë3|||åÿÈ‘=K==Ô|||ã^áÑÿ^=ÁÜ|||‰=tÛ_|||k·f=“|||Ÿ≈kÍ=_|||›ÎÃË

===============||Ÿƒ=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–=4na||j=‚||ƒ=ÓáÈ||ê·‹=m_||ã^áÉ=Ñ||rÈÍ=fi||ŸÃ=à||›kÿ^=ÒÈ||‡=ÓÈ||Â—f=Ô||—Ÿ≈kª^

È‡=‚‹=≥Ë˚^=Ï‰=Ôã^áÑÿ^=ÁÜ‰=2k≈j=Öd=ÔÃ_o’ÿ^=Ô≈Õjà‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=_Âƒ

====ÒÈ||‡=ÓÈ||Â–=||Ÿƒ=m_||ã^áÑÿ^=‚||‹=Ñ||ÍÑ≈ÿ^=Ú^à||rˇ=Ô||ã_‹=Ô||r_v=◊_||·‰=Ïÿ_||kÿ_fË=h||‡_§^=^Ü||‰=Ω

_›Î’ÿ^=_ÂgÎ‘3f=“Ÿ≈kÍ=_›ÎÃ=�Ú^Èã=à›kÿ^Ë=ÔÍÈÎ•^=m^àè¯ª^=Ÿƒ=_Âj^4nakf=“Ÿ≈kÍ=_›ÎÃ=Ë`=Ì

ÔÕŸkÄª^K 
=

RK ÿ^…ÔÎn˙oÿ^=m^ÑÍàåÎŸ=

===€ËÑ|||§^=⁄’|||è=y|||óÈÍNN====Ô|||ÕŸkÄª^=m_|||ƒà§^=4na|||jFRM=ËNMM=ËNRM=Ÿ‹|||…fiL‘|||…=„âË=‚|||‹=fi

fiå§^LflÈÍ=E=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ=fiÕÿ^=“Íàù=‚ƒ=„^ÖàsŸÿ=�_Î‹ÈÍ=Ó_�≈ª^

=ÿ^=ÒÈk||å‹=||Ÿƒ…=======‚||‹=Ô||ÕŸkÄª^=m_||ƒà§^=É¯||j=%=Öd=„^Öà||§^=_‹â˙|||f=Ω=Ô||În˙oÿ^=m^ÑÍà||åÎŸ

==ÿ^=ÒÈk||å‹=Ω=Ô||ÍÈ·≈‹=ÓÉ_||Íâ=Ì`=≥d=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^…=_||‹â˙f=Ω=Ô||În˙oÿ^=m^ÑÍà||åÎŸ==„^Öà||§^

=à›kÿ^=ÒÈ‡=ÓÈÂ–=‚‹=ÔÕŸkÄª^=m_ƒà§^=mÉ`=_›ÎÃ=Ô�f_òÿ^=ÔƒÈ›._f=�Ô‡á_—‹FRM=ËNMM=ËNRM=

Ÿ‹||…fiL‘||…=fi||å§^=„âË=‚||‹=fiLflÈ||Í=E==Ô||ÍÈ·≈‹=ÓÉ_||Íâ=≥dF(P<0.05=ÿ^=ÒÈk||å‹=Ω…=m^ÑÍà||åÎŸ

=====Ô�f_|òÿ^=Ô|·Î≈ÿ_f=�Ô|‡á_—‹=„^Öà|§^=_|‹â˙f=Ω=ÔÎn˙oÿ^=K=====ÉËÑ|v=Ω=ÓÉ_|Íäÿ^=ÁÜ|‰=l|‡_‘Ë=FS{QS=

=≥dNO{PS٪E=I======à|›kÿ^=ÒÈ||‡=ÓÈ|Â–=‚||‹=Ó_|�≈ª^=Ô||ƒà§^=ÓÉ_|Íäf=Ô||ÍÈ·≈‹=‚|’j=%=_|Â‡`=˘d=K=y||óÈÍË

=fi|||||–á=€ËÑ|||||§^NO===m^ä|||||Î‘3ÿ^=∆|||||Î›û=à|||||›kÿ^=ÒÈ|||||‡=ÓÈ|||||Â–=„^Öà|||||§^=Ú_|||||�ƒd=„`FRM=ËNMM=
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ËNRM=fi||…Ÿ‹Lfi|||…‘=fi|||å§^=„âË=‚|||‹L=flÈ||Í==E=Ô|||ÍÈ·≈‹=ÓÉ_|||Íâ=≥d=ÒÉ`=Ñ|||–F(P<0.05==ä|||Î‘àj=Ω

m^ÑÍàåÎŸ…ÿ^=^=_‹â˙f=Ω=ÔÎn˙oÿ^=‚‹=m^äÎ‘3ÿ^=çÕ‡=lÎ�ƒ`=;ÿ^=„^Öà§_f=Ô‡á_—‹=„^Öà§

ÔÎfà≈ÿ^=ÓÈÂ—ÿ^====K=
=

=€ËÑrFNNWE=ÿ^=äÎ‘àj=Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj…=m^ÑÍàåÎŸ==ÔÎn˙oÿ^=

_‹â˙f=Ω=„^Öà§^K=

=

G=ÔÍÈ·≈‹=”ËàÃ=_Â·Îf=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=�⁄’ÿ=ÔÕŸkÄª^=ÔÍäÎŸ™˘^=œàv˚^=m^Ö=fl_–á˚^.(P<0.05)=

=

€ËÑr=FNOEW=ÿ^=äÎ‘àj=Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj…ÔÎn˙oÿ^=m^ÑÍàåÎŸ=

=„^Öà§^=_‹â˙f=ΩK=

äÎ‘3ÿ^=ÔŸ‹_≈ª^=
ÿ^…ÔÎn˙oÿ^=m^ÑÍàåÎŸ=

Ffi…Ÿ‹=LNMM⁄‹E=

RM=Ÿ‹…fi=L‘…=„âË=‚‹=fi

fiå§^LflÈÍ=

Ô�f_òÿ^=ÔƒÈ›.^=b204.41±1.99=

ÔÎfàƒ=ÓÈÂ–=b205.08±2.40 

à›kÿ^=ÒÈ‡=ÓÈÂ–=a217.63±6.08 

NMMŸ‹…fiL‘…=„âË=‚‹=fi

fiå§^LflÈÍ=

Ô�f_òÿ^=ÔƒÈ›.^=b204.41±1.99=

ÔÎfàƒ=ÓÈÂ–=b204.23±2.79=

à›kÿ^=ÒÈ‡=ÓÈÂ–=a223.16±4.14=

NRMŸ‹…fiL‘…=„âË=‚‹=fi

fiå§^LflÈÍ=

Ô�f_òÿ^=ÔƒÈ›.^=b204.41±1.99=

ÔÎfàƒ=ÓÈÂ–=b204.93±4.44=

à›kÿ^=ÒÈ‡=ÓÈÂ–=a229.68±3.14 

G=ÔÍÈ·≈‹=”ËàÃ=_Â·Îf=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=‚‹=äÎ‘àj=⁄’ÿ=ÔÕŸkÄª^=ÔÍäÎŸ™˘^=œàv˚^=m^Ö=fl_–á˚^.(P<0.05)=

ÔŸ‹_≈ª^=

=äÎ‘3ÿ^

Ÿ‹…fiL‘…=fi

§^=„âËfiåLflÈÍ=

ÿ^…=m^ÑÍàåÎŸ

ÔÎn˙oÿ^=

Ffi…Ÿ‹=LNMM⁄‹E=

ÔŸ‹_≈ª^ 
=äÎ‘3ÿ^

Ÿ‹…fiL‘…=„âË=fi

fiå§^LflÈÍ=

ÿ^…=m^ÑÍàåÎŸ

ÔÎn˙oÿ^=

FŸ‹…fi=LNMM⁄‹E=

=ÔƒÈ›.^

Ô�f_òÿ^=
0 a204.41±1.99=

=ÔƒÈ›.^

Ô�f_òÿ^=
0 b204.41±1.99=

ÔÎfàƒ=ÓÈÂ–=
50=a205.08±2.40==ÒÈ‡=ÓÈÂ–

à›kÿ^=

50=a217.63±6.08=

100=a204.23±2.79=100 a223.16±4.14=
150=a204.93±4.44=150=a229.68±3.14=
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====m_ã^áÑ||ÿ^=‚|‹=ÉÑ|ƒ=∆‹=ÔÎfà≈ÿ^=ÓÈÂ—ÿ_f=“Ÿ≈kÍ=_›ÎÃ=ÔÎÿ_•^=Ôã^áÑÿ^=tÛ_k‡=l—Õj^(Urgert 

et al., 1996; Deroos et al.,2001; Roos et al.,2001) ======àn¯|j=%=Ô|Îfà≈ÿ^=ÓÈ|Â—ÿ^=„`=Ï||Ã

áÈîfÓ==m_ÍÈk|å‹=Ÿƒ=ÔÍÈ·≈‹m^ÑÍàåÎŸ…ÿ^=======;|ÿ^=m_|ƒÈ›.^=Ω=„^Öà||§^=_|‹â˙f=Ω=Ô|În˙oÿ^

==l|Î�ƒ`=Ô||ÕŸkÄª^=ä||Î‘^3ÿ^FRM=ËNMM=ËNRM=fi||…Ÿ‹Lfi||…‘=fi||å§^=„âË=‚||‹LflÈ||Í==E=ÓÈ||Â—ÿ^=‚||‹

=Ô|Îfà≈ÿ^=K========Ô|ã^áÉ=∆|‹=Ô|Îÿ_•^=Ôã^áÑ||ÿ^=tÛ_|k‡=l|—Õj^=_|›‘Cheung and Pharm (2005)=

==ä|Î‘àj=Ω=ÔÎÛ_îvd=ÔÍÈ·≈‹=Ôÿ˘É=m^Ö=m_Ã˙k~^=ÉÈrË=flÑƒ=≥d=lŸìÈj=;ÿ^Ë=m^ÑÍà|åÎŸ…ÿ^=

flÑÿ^=m_·Îƒ=hwã=‚‹=Ôƒ_ã=⁄g–=ÓÈÂ—ÿ^=‚‹=iÈ‘=€Ë_·|j=Ñ≈|f=_‹â˙|gÿ^=Ω=Ô|În˙oÿ^=K=

=éáÉOnuegbu and Agbedana (2001)=======ÓÈ||Â—ÿ^=‚||‹=Ô�||ãÈk‹=m_||Î›‘=€Ë_||·j=4na||j

=Ô|||Íá_skÿ^(Nescsfe)===|||ŸƒOM=�̇ |||rá=à|||êƒ=ËÓ==m_ÍÈk|||å‹=àna|||kj=%=p|||Îv=_|||Í4sÎ‡=Ω=Ú_|||å‡

m^ÑÍàåÎŸ…ÿ^=^ÜÂf=�_ÍÈ·≈‹=ÔÎn˙oÿ^=€Ë_·kª^K==lÍàr`=_Â‡È’ÿ=ÔsÎk·ÿ^=ÁÜ‰=Ôã^áÑÿ^=màåÃ=Ñ–Ë

===ÓÈ||Â—ÿ^=‚||‹=«È||·ÿ^=^Ü||‰=‚||‹=€Ë_||·kª^=„È||’Í=„`=⁄||›k-^=‚||‹=Ê||‡eÃ=Ïÿ_||kÿ_fË=4||î—ÿ^=ÒÑ||ª^=||Ÿƒ

=ÒÈkå‹=ÓÉ_Íâ=ÔÎ›‰`=⁄ÍÈ�ÿ^=ÒÑª^=Ÿƒ=ÔÍá_skÿ^m^ÑÍàåÎŸ…ÿ^=_‹â˙gÿ^=Ω=ÔÎn˙oÿ^=K=

====à≈ÿ^=ÓÈ||||Â—ÿ^=„`=Ω=Ô||||ã^áÑÿ^=ÁÜ||||‰=tÛ_||||k‡=l||||ÕŸk~^=====m_ÍÈk||||å‹=||||Ÿƒ=�_||||ÍÈ·≈‹=àn¯||||j=%=Ô||||Îf

m^ÑÍà||åÎŸ…ÿ^=====4||î—ÿ^=ÒÑ||ª^=||Ÿƒ=_||‹â˙gÿ^=Ω=Ô||În˙oÿ^F=∆Îf_||ã`=Ôk||ã=E====Ê||Îÿd=⁄||ìÈj=_||‹==∆||‹

Urgert et al. (1996)===◊˙Âkã^=„`=‚‹OO==á^Ñ—¥=ÔÎŸ…ª^=ÓÈÂ—Ÿÿ=�_ƒÈ�k‹VMM==⁄‹=L=ÓÑª==flÈÍ

=Ô||≈fá`=≥d=≤ƒÈg||ã`====ÒÈk||å‹=ÓÉ_|||Íâ=≥d=ÒÉ`=∆Îf_||ã`m^ÑÍà||åÎŸ…ÿ^===Ïÿ^È||ü=_||‹â˙gÿ^=ΩPM٪I==

=äÎ‘àj=öÕ¨^=Öd=à›kåÍ=%=4nakÿ^=^Ü‰=‚’ÿËm^ÑÍàåÎŸ…ÿ^==Ï≈Îg�ÿ^=_‰^Èkå‹=≥d=ÔÎn˙oÿ^

=Ñ||≈fOQ=�_ƒÈg||ã`=K=á_||è`Du et al. (2005)=====m_ÍÈk||å‹=ÓÉ_||Íâ=≤||f=ÌÈ||·≈‹=ø_||gjá^=ÉÈ||rË=≥d

=ÒÈkå‹=ÓÉ_Íâ=∆‹=ÓÈÂ—ÿ^=‚‹=€Ë_·kª^=≤ÎÃ_’ÿ^m^ÑÍàåÎŸ…ÿ^=_‹â˙gÿ^=Ω=ÔÎn˙oÿ^=I=tÛ_k‡=„`=˘d

=======⁄||–˚^=||Ÿƒ=4||î—ÿ^=ÒÑ||ª^=||Ÿƒ=4na||kÿ^=^Ü||‰=⁄||o‹=ÉÈ||rË=flÑ||ƒ=≥d=má_||è`=Ô||Îÿ_•^=Ô||ã^áÑÿ^K=

======Áà|‘Ö=_|‹=∆|‹=Ô|ã^áÑÿ^=ÁÜ|‰=l|ÕŸk~^Miyake et al. (1999) =„`=Ω======‚|‹=Ñ|v^Ë=iÈ|‘=€Ë_|·j

========m_ÍÈk||å‹=ú_ÕÄ||‡^=≥d=ÒÉ`=Ñ|–=�_|Î‹ÈÍ=Ôw|èàª^=4|»=ÓÈ|Â—ÿ^=m^ÑÍà|åÎŸ…ÿ^===á^Ñ|||—¥=Ô|În˙oÿ^

M{MNQ=fi…Ÿ‹==⁄’|ÿNMM=⁄‹=K=====Ô|ÎƒÈ‡=œ˙k|~^=≥d=≤k|ã^áÑÿ^=tÛ_|k‡=Ω=œ˙k~˘^=^Ü‰=∆ràÍ=Ñ–Ë

===yÎ||èàj=„ËÉ=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=÷ŸÂk||åj=p||Îv=ÓÈ||Â—ÿ^=K====t|||Û_k‡=‚||‹=Ñ||rË=Ñ||—Ã=÷||ÿÖ=≥d=ÔÃ_||ód

=ÓÉ_|Íâ=≥d=mÉ`=à›kÿ^=ÒÈ‡=ÓÈÂ|–=„`=ÔÎÿ_|•^=Ôã^áÑÿ^m^ÑÍàåÎŸ…ÿ^===_|‹â˙f=Ω=Ô|În˙oÿ^===„^Öà|§^

=≤ÎÃ_|’ÿ^=Ÿƒ=_‰Ú^Èkv^=flÑƒ=ÔÎÿ_›kv^=fi»á=K==ÓÉ_|Íâ=„`=m^ÑÍà|åÎŸ…ÿ^=====Ô|ÍÈ·≈‹=ÓáÈ|îf=Ô|În˙oÿ^

===========Öd=æ|—Ã=4|î—ÿ^=ÒÑ|ª^=|Ÿƒ=l|‡_‘=Ô|ã^áÑÿ^=ÁÜ|‰=Ω=à|›kÿ^=ÒÈ|‡=ÓÈ|Â–=lÎ�ƒ`=;ÿ^=„^ÖàsŸÿ

∆Îf_ã`=Ôkã=Ôã^áÑÿ^=ÓÑ‹=l‡_‘=I==Ô|ŸÍÈù=m_ã^áÑÿ^=∆‹=ÔsÎk·ÿ^=ÁÜ‰=ŒŸk£=„`=⁄›k-^=‚‹Ë

ÒÑª^K=Ôã^áÉ=má_è`=_›‘Deroos et al. (2001) ==_ÂÎÃ=Ï�ƒ`=;ÿ^UM==‚‹=„È‡_≈Í=˘=�_ƒÈ�k‹

=flÑÿ^=„È‰É=«_Õjá^TR=‹^à»=≤ƒÈgã`=ÓÑª=Ôwèàª^=4»=ÓÈÂ—ÿ^=‚‹=ïŸÄkåª^=€ÈkåÎÃ_’ÿ^=‚‹=�_
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===m_ÍÈk|å‹=ÓÉ_|Íâ=≥d=m^ÑÍà|åÎŸ…ÿ^===Ôg|å·f=Ô||În˙oÿ^PN٪=K====ÓÉ_||Íâ=4|åÕj=„È|’Í=„`=⁄||›k-^=‚|‹Ë

m^ÑÍàåÎŸ…ÿ^=====‚|‹=Ô|ÕŸÄª^=ä|Î‘^3ÿ^=lÎ�ƒ`=;ÿ^=„^Öà§^=_‹â˙f=Ω=ÔÍÈ·≈‹=ÓáÈîf=ÔÎn˙oÿ^

==_|‹=≥d=∆r^á=à›kÿ^=ÒÈ‡=ÓÈÂ–==Áà|åÃRoos et al. (2001)=====h|‘à‹=„`=Êk|ã^áÉ=Ω==€Èk|åÎÃ_’ÿ^

Cafestol====ä||Î‘àj=‚||‹=Ñ||ÍäÍ=ÓÈ||Â—ÿ^=ÁÜ||‰=Ω=ÁÉÈ||rË=⁄||›kÆ=ÌÜ||ÿ^m^ÑÍà||åÎŸ…ÿ^==Ω=Ô||În˙oÿ^

�̂Ñr=ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=u_k‡d=Ôƒàã=ÓÉ_Íâ=“Íàù=‚ƒ=_‹â˙gÿ^K===

=_‹â˙gÿ^=„È‰É=Ÿƒ=ÓÈÂ—ÿ^=ÏƒÈ‡=4nakf=“Ÿ≈kª^=Ôã^áÑÿ^=‚‹=Úä§^=^Ü‰=tÛ_k‡=Ÿƒ=Ú_·f=‚’∑

==m_||ƒà§^=„`=€È||—ÿ^NMMËNRM=fi||…Ÿ‹Lfi||…‘=L=====ÓÈ||Â—ÿ^Ë=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–=‚||‹=fi||å§^=„âË=‚||‹

ÔÎfà≈ÿ^==„^Öà|§^=_‹â˙f=Ω=ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=m_ÍÈkå‹=ÓÉ_Íâ=≥d=4î—ÿ^=ÒÑª^=Ÿƒ=_jÉ`=Ñ–=I

===Ô||òÕÄ·‹=ÔÎ›w||êÿ^=m_||·ÎjË2ÿ^=€Ë3||åÿÈ‘=m_ÍÈk||å‹=ÓÉ_||Íâ=≥d=Ô||Îfà≈ÿ^=ÓÈ||Â—ÿ^=mÉ`=_|›‘

=======m_|||·ÎjË2ÿ^=€Ë3|||åÿÈ‘=|||Ÿƒ=ÌÈ|||·≈‹=4na|||j=à|||›kÿ^=ÒÈ|||‡=ÓÈ|||Â—ÿ=‚|||’Í=%=≤|||v=Ω=Ô|||Ã_o’ÿ^

=Ô||Ã_o’ÿ^=Ô||òÕÄ·‹=ÔÎ›w||êÿ^=K||›‘====€Ë3||åÿÈ‘=m_ÍÈk||å‹=ÓÉ_||Íâ=≥d=à||›kÿ^=ÒÈ||‡=ÓÈ||Â–=mÉ`=_

=========ÌÈ|·≈‹=4na|j=Ô|Îfà≈ÿ^=ÓÈ|Â—Ÿÿ=‚|’Í=%=≤|v=Ω=�̂Ñ|r=Ô|Ã_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^

�̂Ñr=ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=Ÿƒ=K=

�w·‹=÷Ÿã=Ñ—Ã=ÔÃ_o’ÿ^=Ô≈Õjà‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘=_‹`=àÍ_…‹�̂=Â–=∆‹=ÒÈ‡=ÓÈ

===ÓÈ||Â—Ÿÿ=‚||’Í=%=≤||v=Ω=Im_||ƒà§^=∆||Î∏=∆||‹=„^Öà||§^=_||‹â˙f=Ω=Áä||Î‘àj=É^Éâ^=p||Îv=à||›kÿ^

=à|||è¯ª^=^Ü|||‰=|||Ÿƒ=4na|||j=Ô|||Îfà≈ÿ^=K===ÓÉ_|||Íâ=≥d=à|||›kÿ^=ÒÈ|||‡=ÓÈ|||Â–=mÉ`=÷|||ÿÖ=‚|||‹=ç|||’≈ÿ^=|||ŸƒË

m^ÑÍà||åÎŸ…ÿ^=„^Öà||§^=_||‹â˙f=Ω=Ô||În˙oÿ^=I==^Ü||‰=||Ÿƒ=4na||j=Ô||Îfà≈ÿ^=ÓÈ||Â—Ÿÿ=‚||’Í=%=≤||v=Ω

àè¯ª^=K›‘========l|µ=;|ÿ^=m_|ã^áÑÿ^=ö|≈f=∆|‹=Ô|Îÿ_•^=Ô|ã^áÑÿ^=tÛ_k‡=œ˙k~^=„`=€È—ÿ^=‚’∑=_

=ÉÑƒ=≥d=∆ràÍ=Ñ–=_‹â˙gÿ^=„È‰É=Ÿƒ=à›kÿ^=ÒÈ‡=ÓÈÂ–Ë=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4naj=Ω=_ÂÎÿd=Óá_èˇ^

=≤v=Ω=„_ÎŸ…ÿ^=Ô—Íà�f=ÔÎfà≈ÿ^=ÓÈÂ—ÿ^=4ò¢=fikÍ=pÎv=É^Ñƒˇ^=Ô—Íàù=_Â›‰`=⁄‹^È≈ÿ^=‚‹

ÈÂ—ÿ^=«^È‡`=àò¢===yÎ|è3ÿ^=Ô|—Íà�f=Òà|~˚^=Ó=K=======Ω=fi|Â‹=áËÉ=ÓÈ|Â—ÿ^=yÎèà||kÿ=„È|’Í=Ñ|—Ã=^Ü||ÿ

tÛ_k·ÿ^=œ˙|k~^K=

“gã=_‹=Ñ‘`=Ñ–Ë =Dusseldorp et al. (1991)==Ÿƒ=lÍàr`=;ÿ^=Êkã^áÉ=ΩSQ=�̇ rá==Ω= ÿ_f

=‚‹=fi‰á_›ƒ`=^Ñ·ÿÈ‰NT==≥dRT==ÓÑª=mà›kã^=Ê·ãNQ======i^È|‘`=Ôk|ã=∆|Î›§^=_|ÂÎÃ=€Ë_·j=«Ègã`

Î|Ÿ…‹=ÓÈÂ–=Ôwèà‹Ë=Ô=FÔÎ–áË=m_wèà‹=€˙~=‚‹=_ÂwÎèàj=fin=‚‹Ë=ÔÎŸ…ª^=ÓÈÂ—ÿ^=É^Ñƒd=#=E

=€Ë_·j=pÎü=Ôã^áÑÿ^=fl_Í`=ÔÎ—gÿ=m_ƒÈ›ß=q˙n=≥d=fiÂ›Îå—j=#=÷ÿÖ=Ñ≈fË=≤ƒÈgã`=€Ë`=Ω

======Ôk|ã=Ô|Î‡_oÿ^=Ô|ƒÈ›.^=É^à|Ã`=€Ë_|·jË=flÈÎÿ^=Ω=ÔÎŸ…‹=ÓÈÂ–=i^È‘`=Ôkã=≥Ë˚^=ÔƒÈ›.^=É^àÃ`

=ÓÈÂ—ÿ^=‚‹=i^È‘`=ÔÎ—f=ÓÈÂ—ÿ^=€Ë_·j=‚ƒ=Ôoÿ_oÿ^=ÔƒÈ.^=É^àÃ`=∆·k‹^=_›·Îf=Ôwèàª^Ë=ÔÎŸ…ª^

Ôã^áÑÿ^=∆Îf_ã`=K=á^Ñ—¥=ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=äÎ‘àj=Ω=ÔÍÈ·≈‹=ÓÉ_Íâ=Ôã^áÑÿ^=mÑrË=Ñ–ËM{QO=

€È›ÎŸ‹=L=á^Ñ—¥=ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=m_·ÎjË2ÿ^=€Ë3åÿÈ‘Ë=3ÿM{QM=€È›ÎŸ‹L=3ÿ
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=Ëapolipoprotein B=¥=á^Ñ—U{S==fi|…Ÿ‹LNMM========^ÈÿË_|·j=‚ÍÜ|ÿ^=≥Ë˚^=Ô|ƒÈ›.^=É^à|Ã`=ÒÑ|ÿ=⁄|‹

====Ôw|èàª^Ë=Ô|ÎŸ…ª^=ÓÈ|Â—ÿ^=_‰É^àÃ`=€Ë_·j=;ÿ^=ÔÎ‡_oÿ^=ÔƒÈ›.^=É^àÃ`=∆‹=�Ô‡á_—‹=ÔÎŸ…ª^=ÓÈÂ—ÿ^

======l||ÿË_·j=;||ÿ^=m_||ƒÈ›.^=≤||f=_||‹â˙gÿ^=„È||‰É=ä||Î‘àj=Ω=Ô||ÍÈ·≈‹=”Ëà||Ã=Ì`=¬||v˙Í=%=_||›‘

^Ë=Ôwèàª^Ë=ÔÎŸ…ª^=ÓÈÂ—ÿ^==„`=≥d=Ô|ã^áÑÿ^=má_è`=Ñ–Ë=ÓÈÂ—ÿ^=€Ë_·j=‚ƒ=l≈·k‹^=;ÿ^=ÔƒÈ›.

=m_·ÎjË2ÿ^=€Ë3åÿÈ‘Ë=ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^=äÎ‘àj=«_Õjá^=hgã=Ï‰=ÔÎ·ÎrËáÈŸ’ÿ^=ú_π˚^

ÔÃ_o’ÿ^=ÔòÕÄ·‹=ÔÎ›wêÿ^=K=

Ñ‘`=_›‘=Higdon and Frei (2006)====”áË=Ω=ä|sk¢=€ÈÎ‰_|’ÿ^Ë=€ÈkåÎÃ_’ÿ^=m_g‘à‹=„`

==¢=Ú_|·n`=yÎ|è3ÿ^=====Ô|ã^áÉ=≥d=ÔÃ_|óˇ_f=ÓÈ|Â—ÿ^=4|òDeroos et al. (1998)====„`=mÑ|‘`=;|ÿ^

TM٪=⁄‹_‘=⁄’êf=ïk∑=ÔÎŸ…ª^=ÓÈÂ—ÿ^=∆‹=€Ë_·kª^=€ÈÎ‰_’ÿ^Ë=€ÈkåÎÃ_’ÿ^=‚‹K=

=á_è`Monteiro et al. (2007)=======‚|‹=fi‰á_|›ƒ`=Ú_|å‡=∆|fá`Ë=≤|Ÿrá=Ÿƒ=lÍàr`=;ÿ^=Êkã^áÉ=Ω

OO==≥dRR==^ÈÿË_·j=Ô·ãNVM==Ôgå·f=ïkµ=ÔÎ·ÎrËáÈŸ’ÿ^=ú_π˚^=„`=�_Î‹ÈÍ=ÓÈÂ—ÿ^=‚‹=⁄‹٪ 
ÓÈÂ—ÿ^=€Ë_·j=Ñ≈f=Óàè_g‹=_‹â˙gÿ^=Ω=Ñr^ÈkjËK=_π¸ÿ=ÔÍÈÎ•^=Ôv_jˇ^=„`=≥d=Óá_èˇ^=∆‹ú=

==Í^=Ñ|›k≈Í=„^Öà||§^=Ω=Ô|Î·ÎrËáÈŸ’ÿ^===Ω=ÓÑ||r^Èkª^=m_||fËà’Îª^=Ô�|ã^Èÿ=_Â||òÍ`=€Ñ|≈‹=||Ÿƒ=�_||ò

=Ú_≈‹˚^Vandam et al. (2004)=

=ÒÈkå‹=∆Ãá=Ω=ÓÈÂ—ÿ^=4naj=⁄ÎŸ—j=Ω=€_≈Ã=áËÉ=_7=„_‘=yÎè3ÿ^=ÔÎŸ›ƒ=„`=≥d=4êÍ=“gã=_‹

========â_|skv^=“|Íàù=‚|ƒ=Ô|Ã_o’ÿ^=Ô|òÕÄ·‹=ÔÎ›w|êÿ^=m_|·ÎjË2ÿ^=€Ë3åŸ‘Ë=ÏŸ’ÿ^=€Ë3åÿÈ’ÿ^

ÓÈÂ—ÿ^=m_g‘à‹=ö≈f======Òà|~`=Ô|Âr=‚|‹=Ô|Î·ÎrËáÈŸ’ÿ^=ú_|π˚^Ë=ÔÂr=‚‹=ÔÎ·‰Ñÿ^=K==�ÔÃ_|ó^

=Ω=Ô‹ÑÄkåª^=ÔÎ›’ÿ^=Ë`=_ÂîÎ›¢=ÔráÉ=Ë`=Ô‹ÑÄkåª^=ÓÈÂ—ÿ^=«È·‘=Òà~`=⁄‹^Èƒ=ÉÈrË=≥d

==Ô||ÿË_·kª^=Ô||Î›’ÿ^=Ë`=4||òwkÿ^=K=======m_||‡^ÈÎv=||Ÿƒ=Ô||ã^áÑÿ^=ÁÜ||‰=l||Íàr`=Ñ||—Ã=Òà||~`=Ô||Îv_‡=‚||‹
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Forty two male Wister albino rats (100±10 g) were used in this study to evaluate 
the effects of Arabian and date pit coffees administered orally at different 
concentrations (50, 100 and 150 mg/kg body weight/day) on total homocysteine 
and plasma lipids. The control group was administered water orally instead of 
coffee. All concentrations of Arabian and date pit coffees significantly (P<0.05) 
increased the concentration of homocysteine in the plasma of rats compared to 
the control group. The increase in this index was higher for the Arabian coffee 
compared to the date pit coffee, and increased with the increase of the 
concentration of the coffee. Total cholesterol (TC) significantly (P<0.05) 
increased in plasma of rats administered orally the Arabian and date pit coffees  
all concentrations except (50 mg/kg body weight/day) compared to the control 
group. However, the increase  dose concentration of Arabian and date pit coffees 
had no further effect on the concentration of TC. There was no significant 
difference in this index between  rats administered Arabian coffee and those 
administered date pit coffee. Low density lipoprotein-cholesterol (LDL-c) 
significantly (P<0.05) increased in plasma of rats administered orally Arabian 
coffee at all concentrations compared to the control group and it increased with 
the increase of the concentration of the coffee; however, there was no significant 
difference in this index between  rats administered date pit coffee and the control 
group. Very low density lipoprotein- cholesterol (VLDL-c) significantly (P< 0.05) 
increased in plasma of rats administered orally date pit coffee all concentrations 
compared to the control group but the increase in dose concentration of date pit 
coffee had no further effect in the concentration of VLDL-c; however, there was 
no significant difference in this index between rats administered Arabian coffee 
and the control group. High density lipoprotein-cholesterol (HDL-c) significantly 
(P<0.05) increased in plasma of rats administered date pit coffee at the all 
concentrations compared to the control group and it increased with the increase 
of the concentration of the date pit coffee; however, there was no significant 
difference in this index between  rats administered Arabian coffee and the control 
group. Triglyceride (TG) concentration in plasma of rats also increased 
significantly (P<0.05)  in rats administered date pit coffee compared to those 
administered Arabian coffee but the increase in dose concentration of date pit 
coffee had no further effect in the concentration of TG; however, there was no 
significant difference in this index between  rats administered Arabian coffee and 
the control group.In conclusion, the results suggest that Arabian and date pit 
coffees may increase homocysteine and TC and in serum of rats. Date pit coffee 
increased HDL-c and TG and VLDL-c in plasma of rats. Arabian coffee increased  
LDL-c in plasma of rats. 
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