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49)

:g:JUR:JN'JRUqq
Yt{- ,.i. ril u ri rfiu fi Eir ua n d rn rin 16' o u 1 dfu n r : n u ru u r:J'i r rfl u ri rfiu ryfi el

tdu'rluJan fifiunao?pir

1.2 oiurnquooTsonblo
y A \9)v i  4 

-  
d4 l r  

-  
A

10ry4m[:1 [9]:iln:on44ntU0t$o?U nnO tlilUolJsl? (saturated oils)
4t r l  

-  
i  I  et  i  o .  |  ,  ih,g,

t l jU tf luuyttn?:1u nou0oilyt0smlaluqlRlTtlo. l t : t  t tqnutratu [:J:?1

'lt:iu 6rud'e fi r4aruil: v rR il rrn yfi ilmurvrsio ixnlurrn neir{ rYu lcJfiu 6ild'r
v9

qoqrtUl l  6 louasvJdt l
luultJutJyilt: ' l? ttgrRgtlil tl j0]n luil ' luu0tJ9l?0]Rdgt? - tilun?]ilttglRgl'l{

u o i  a ar Agl  au u dt  a <t  g r t4 |  r
ttuu1]?Ril9n cr{ntililvta0]nruo{]u?0tJtJ'lulJrljudlj "l lJtJltla? ttgt liln0u

Af df  e i  j -  |  s  e !  
-  

; ,  4
ontu9rtruu tl\l:lytljut:oilyt1Jqruail:s tusulJo{qndliln::ilu1lJu0?tila0{
4t4!  r  j  I  c t  I  d i  a l  f ,  

-  
I  

^0 { t :Jrr i lanmnu d?u n4iu f l  CInlau{n]:u: tRnuli lui luy't : ]?rlae nym ry{5tv
r o dl4 

- 

j 

- 
A A 

- 
r dl s u 6l

?IIJUIJ [1tJU0u9t? eriltsonu?'l ti lud]tl.tgrflo{ t:nfl? t0

1.3 ocruo3oidgnrtlordu
gt Lq . t  

-  
J,  vr  ra-  A ,  !  

-  
9 dt  u I

t lil n : g yt.1 [u ]J 0 E u u fl u yt ? []J fl u { tso ?'l u 1 u u tJ y }t :'l ? tlj u 0 u 9l :'l tjgl 0
-  s,  d i  t ,  s u 6t  yAVy I  yv a 4qln ]il tn urq il]y ril ugr u r14 E I o.l t : n il ? t0 4yt t9t o o n ru ]n o 4n u n ?'l tJ u 9t ruo u

cf a do A I  s do
lil?.:n1:?vtu1f,'ldgt:outuo{tJ'l01nt{ail:y tusu0utJl,t]f,la10{q9dliln: :il
E
o q A au 4

U1tJililryOtil:nil nO Dr. Mary G. Enig, Director, Nutritional Sciences

Division, Enig Associates, Inc. ff.:16'tEuur?u{fifldot6iruruiqfio "Know

Your Fats: The Complete Primer for Understanding the Nutrition of Fats, Oils
vl

and cholesterot". lu r ri.r do rri ru fi Dr. Enis 16'nri r li rfi {0 ru a fi ru^pr u o tq ua u
a46l/A"3-"- tar<
ufltu0u [u?{nt:ttllYtu ttav6{03f1:ru?nsil10.1lt]:JuotJ9l?I::us19t fl a1?n0

9t,

ri rriurtfl #oil (Tropical oils) d'u'ldrrririr#u ilyil gr?rras ri r:iu:J rdru ldfu
t rd lvrdv

fl I : ]J : V €lt 1 tJ',l 1 tlj U O U 9l : 1 Ugt 0 dfl R 1 yt fl tilt : 1 V I t: { ilA n n U il ].t tfl : U f, n 0 I O {



-  o q A aq i  o , )  4 
^ 

r

09tcT]iln::uu'ltJuT,tsottj:nu m0:{tta? 01nR1:flnulvt1.::vu'19?yttJlv{u?1

,ilriu,n * Yu u n d'u rfj u d": fl o.r ri'u I: n fi'rlo sT.r rsiu lufl t qs t ldfi n r : dn u rfi
6t t/ d t & 4 q o r^ar i " 'rrdn{lfrfiu'ir sr?frurfro{lurnrvlunr.ndrJm:rril6frln fi.rrL€Jnnrirriu

I  dt  I  o 6t ra ut rdo dr s u o r  I  o t  ArJsvri'r?rilurJ:v,ilrlurJ?ilriuq{ hjfiln:rfluJ:nrirhusiotir{ln rreirfrosr'l
&a,inrrraddztfrutilortrrirfr 0iluil1ildil:vryrqfirdrrau!i rrasaeflr:rlilnnrirfiu

9)t 'Ai
i leil:]l r'rolj: 'rna?1 n0tadt9l0:0n:?:J ttae LDL tilttJlju tlav HDL nail

dfla{ (Prior et al. 1981)

uon0rR Dr. Enig 6.rfinranr:i6'ufi6v't^tJfttdrilrnilru (Enig, tgg6,

lggg, 200ft Enig and Fallon, tqqs) fr{fifnimararanf unvttv'tmdsr')
^qdi-Aq/taal , lgt t iottJ:fl u 0R?1n'lunu mu{Grodgtugto?slsv{lJ0il9tu tfto0RlJlgtoqtYIon?1ru
y A t  ,  lvy I

Qnflo{Tf 1.l?1ltJ1ff1d9l: qnndtilAlil t9ttfl Dr. Bruce Fife (2000, 2004,2005,

2006), Dr. Ray Peat (2004,2005), Dr. Jon .J. Kabara (1978, 1985,2004),

Dr. O. Ravnskov (2000) ttGlu Dr. Joseph Mercola (2003) d.rfreirufraulo ov
-  4;  .  I  i r , rYs I  a c)  A

d] il 1 : 0 fl nU I tO n d] : tff n I U t9l t 9l tJ I 0'l ntO n d'l : 0'l.l O't Yl 1 Ut: O.l

2. rnolrnorws.rlEloos.ru
t t ,

ri o u ar n : rru ln n n fr fi z rhriu ru v vr 3rr rfl u fr fi uru ldlu n r : rJ : { o'r ?r r:
6t a @ d J* s

rrnu ruruanR[ucytolfi1:lJo.tfium{ taR tnurnillvluarftor:r?nr giorur',ld
a /Ao qe! 

-  
e dt  j -  o n"o; i  J !  a

rR9rrHaRl:fitYtYt'l [141]'uJutJyllt:1?tljuyr:{rnu0loil4 tTm? tan m{u tnfi
4

tl l: l&FlOlOild{n:ltj 2 d.lfl T]il fl 0 :

2. I EIOOS'lUUlt.llOttiAUSW'r

rrrrorior;:ill (ilr.n. 2484 -ss) no{fr'ilflrlur{rs-el

n:o{il:vtyrflfl6rJiJut{ uae?rqjrnrcair.: 1 lutJrururt'ldrym:uil6frln d.rd'nvrr.r
I

drrd ur d rfuruvuirrhJ ciam foorru?n r d r1##r.rfi no rr r:uaviru dro ru r:
gdq



{rrfludo'rrrunr',ur',ri'uiuodurrmnrrvru 6r'16'finr:rfi'plurrirr7ufiryhi616':
^r) , r tyts{crou (polyunsaturated oil) niurirfud'rn'rdol drriuvrrusrviu rirriu

99v
o |  6 q 1, ,  s ;  

-  
S o u o a t  q 

' ,+-fitrJou iltuutl? tll9t u]ilunl tual u]ruuo?ad{ '14"1 ttavno tfltflfi
rsdr!-4rqa

fl ail:v Iuryuruurflrnfl 0?{n]:qqdlfi n::ruu'llJul'lslj0.l1J:etmfld?l:gotil:n1

2.2 Aoos'rurilu-uruonSou (Tropicat Oils War)
gYry

nfua.:n:rrulannfrfi 2 d{il4{ 1dfinr:rirrirfiuruvu#rrnd'ulrj
d r il ri r el f, s a n ig o t ru ? n r 6 n n 9r r.r uar 6 { t fi q n r : r t d l du fi'u rir riu u^ shi o^ :r d: fi

A 
- 

& r  4t  4 aq I

tn.rr{ sNu'r.uurur :vv'ix m fl?T: uij v{.d. 2503 - tz fi nr::ru{'lu t{a{tilTo'tl'ir
et 'J!-sJAa

rjr:iu6ru6'rrt:J:vmm (niurirriuorndsri ttavd't:Jiltrvvlfirfiqntn-ru
u q rn rA ra q .4 i  4 -- ,  - ' -d l - ."[alq:rou) "trjrfrrrj?:rrarnoladteto:oalufl:vttdtn*oet frltdonu:rtlu

drtl4Eto{I:nri'rlo diltniliiltt4do':otru?ri'u (American Soybean
I t r r .

Association - ASA) d.:fi o Io n raaarj'jr ilrriu6rud"lri'lr run rfl u 6'uel : luei o

dr fl rr,r uae : il:{ri'l#:J:vsrrurfi nuilo uril:iu6rud'r 6o r ru niuri''riu

:Jvilgr? ,,urrilriurjldru (:ruGun'jrrir:iut'uetgou r?o Tropical oils) tt6'r
9tYr

@UltaSoslJ l t

fi u [:J lJ : t R nil ]il u rri 6ru 6'r (unsaturated oils) Jq fl tq il rv d r:iu fr'rtv do.t
- !  

, .

lumg:::uTJ ovj  idt  d t
2523 - 32 ASA [S[:O{UtilUnCIUVlr:iU:{nOUl{luyf f l?::ulj u.fl. z5z3 - 32 ASA l5l:o.lululJfl-6lqntr:i l :-nfl ' t ju l i l

u qY aq r i  as !  
-  

d,  a s o 1 d i .
il u nlf nu or:J tnurild uu tJ lu t IRn il ]iluo ?til ao{ I 9l tju 1lJ: v [9 un ?'ltJ tdu.l

siol:nri':10:ldx rirlr?nufind":rfluI:nfi'rlo nrflut6nl?lnnrir:iu
,dtnt4a96tYvrJvlr:'l? n]::il:{n [9t{anrnunlq ilr lil nt:u?Jnnrir#uruvuir':aetalodr.t

a?uarutu6/uvrf,?5:u u.f,.2533 - 42 iu Ase il:vnrg#uryuv ttavdrfrruv
d4 

^ 
s, , r  " i  a A e '  J 4----- .aq . , . . . .?!

flnondn:ryilQno?tfiao{ ttavqndlfin::rutflu?fluo?t14o0.lotlJ:flu rT?u4
9d4 

^ 
e, ,  I  y J s !  -y-  - .  - . . ! - .  . '4.d

rlilfl fl 0 ncin: ryilQn:Jvv't51?vt? [an ttaeqfl dliln: :ilu'ltJulJvlI:1'] tteld.lll
Aq hto A on '  ' -  & 4 d4-- ! - - - -  

-n u o r:J : n u ra : u rr'r il du r d'l o r nfi l?In n ri rru u o rtil c 0.1 fl n o u 11'l u fl a ? t [n e
j  r  dt  *  @cr s d s

n?rilrdu.1srofl'l:t1ju t:nil? t0 t:fluu[:{ [:nlu]l.f ?]u ]:ndru qa"l d{fi
oo i  t  aq o s t4 |  q as !  

-  
o l  a v

fl : Gu rR 9t,l, u o ul.t rJ u fl dlfiil'hi u r u r d'l n'1 fl n 1 : u : tR n u lru u il ?lil a o { t ta s d{



^e^q^?^^.- ! f - t -  -+--+t^ ^-{-  y-  i -  4 v tvt  tv !  
-  

; 'Yn rilnum? [anilu: tRnulilufi']rila0{ilaou:uu]il til6?u rilt:'1sil1:lunr

nr do qil u ri r fu hi 6:1 6'r fi n r n ri r h.l 4.: 6'ru fi q or u q ru^4r o v q n ur^ il'l alq : ro u
rudlrjd uu rfl u n : n 1r fu yr : r u d fr ril u d'u n : r uri o qr n r n'hJ rfi il n o rn Gyra o -
:oalu n:vuala fi sr uavrfi n ar: rio rusrf r 8,r1:J n'iirfu rilriu d'rrra^o.r 6r
il : s n o u 6'r u n : sr h fu fi fi r u r n I ru rn q a u r r'l il ril 6 a u rfl u fl d'{.r r u rruao u?l n n
r{i'hJ lu i r.r n r a usi n n'unjd uu rfl u'h :iu hJ av a:r lu i r { n r u d r l#rij u I: n
dr u'hj rr ru" u u ri'' riu u, vr ilr d.r r fl u ri'r riu a u Ar'hh fi n o r4 ry a 6 a : v u a v'h :r-u
vr r u drfl o q n rir q ar r.r q ru^qo,,u nuou., o r n fi I u r e lru ra q a il r u n a x dr rn aao u
dr u'l d: r n rf 'r 0 r R R : v rn r v hJ f,.r d r l dr{r ain : v uara*o s u a s 0 n l#rfJ u n d',r.r r u
1u d'u o u r ru n du d.r hj rr do ril u'h fu o, ou lu i', u n', u 1q r'r u u r,6 u, lu u n fi :l

B. q ru auuh id d r oiuu oo d1 u-uu: w5.rc

r;'.,riu w v'. i'.t r,il u ri',,iu fi '16'o r n r : : ru rrsl^ il : rso r n er : rn fi dr rn : r y r{
cl-  d I  S -  - . - -  o .er '  q/  a A 

-  
d4 |  ro !  

-  
a ata 1 r0 0 lJ u tqu[fl Tny dt: nto ptflst grtry rylrun ov:.rr,DorJ u o g1u il r:]ullrygu Fl

uou 1,r',ar ru r : n ldri rflu ru v n Yr rlu an r n fi ario ldsr ril i : : ru srer^ri'u fi Isr u
U f 9/ o q t a od 

I e

hj do.r d r b{u?qvr n v'l o n fi r rn y ri r fie n fi u d',r niu ri r riu norydu 1 6.r rJ a o o r]u
o r n d'u n : r u r o r ar : rn fi r;', riu u r n 9r r fi q ar aru risr^ d a ui u td 1 I n 1 u rir fiu n^ry
j  q or o iq I  tn '  

"

o-ulq lu Ia nfr o'.rsio'lilfr ,

3. 1 rfl unso'luu-u6u or-c (Saturated Fatty Acids)
v.

rjrfu:rsvrfir il:ynoudrfln:n'hfudrur1r il:yrursu 92% rlE
dst '

n rf rou (c)'fi'u riud':er?t'utv (bond) rd ur lilrijn Io nrahi"l ale:rou (H,)
t t

rtavoonfinu (or) rrvr:n d'.rriu rjrriuruvn#rrdl .oarud'r' ri.:udrr6o (8%)
dftnqhrA- 'rflun:n"[r:iuhjdrud'r fi c ur.:ri'r r'ufi'udrurfi'urvq' rflnlonrat# n, trav

-4UrAq*i l '02 rlm:n 6{ "[il0^nsr-r' nqor:In:.rairrrorrirriu 'ldlunrnfi t



HHHI{HHH}IHHHHHHHHHO
l l l l t t l t t l l r t l t t l l l

H-C-C-C-C -C -C-C-C-C-C-C-C-C-C*C-C-C*C -O*H
t t t r t l l l t t t t t t l t l
HHT{HHHHHHHHHHHHHH

n:qdr6u;n

HI{HI i IHHHI{ r{HHHHHHO
r t t t t t r l t t t t t t l t l

H*C-C-C-C-C-C-C-C-C=C-C -C-C-C-C-C-C* C-O*H
rt t l t t r r t r t t t l l l f

HHITHHHHHHHHHHHHHH

n:oloradn

HHH}IH H HHHHHHHO
ltrr l l l t l l t l t l l

H-C-C-C-C-C*C*C-C -C=C-C-C-C -C-C-C-C-C-O-H
l t ' l l l l l l t t l l l l l l
HHHHHHHHHHHHHHHHH

n:nfiuluradn

isr , lJ-Aa.r<rdsJqurAv
RlTtYt l. CIfl: tn:{d:]il i lo.1u1:JuotJ9t? (1Ju) [1J:ulJtmuunuu'ltJu ttJotJgt?

q'

r9
A d o q Vl  ra o a I  I

ts{ t9r u ? ( n a'1.1 ) t ta e u ]il u tu o tJ 9l ? ts.t cxo u (a 1 { )
^ 

a dr i^  3 I
nn MNOO ncV 1,il14 (oxidatio n) : tlJlAfil YU ? U n 1 : yl tR 9l llil fl n 0 n t?A I fl 0

qt 
^ 

i  s |  4 o o i
l i l  l f lan?' l tJtdoulo.l  t i l taqa nal?910 tnqouryaod:&1Juu101Rria1o.lf l  1:
A a dr js;-  s ol  u r  I  I  a dr q a

tgttJooflcrtnu tilum:nu tgrtJYt? tljtta??1 0uilaod:v tljugr?fl 't:1J0{nl:tfl9
g qq

srA
t: ntli l { n ?1}Jrdo tJ tJ 1fl :J 1u

nn 6 uI al n 7 ffi H (hy dro g enatio n) : rfi sr o t n n t : d r ri r fu'hj 6ru d"l 1 rJ q n

ri'u q nr u 4 fi q{ rdu'lu n r : n uor ulrlrt*ilrTu ni, u 6.r rfi q rfl u ar : 6'1 lm ri #o
r l , fuJidrq ''it "'[r.rfiun:rud (trans fats)" ffrrflulruraqafinJ6ougrJ:'r'rbJ [[avtfiqt{aldu
t  ? |  o6t tA t  oqs)& s 4 -  a 9)si o rrya ii rsu vr r hiru-.o U rsa d U u da r u d rlfi r$o I : n rio ar : rrl=u ru r'lil lu rrya ii

'ld iliorfiqnr:njduuuilar rNa ro{rerad uonorndu flrrfinornnr:dr



o s v l  ra u l4 ta ! l  s  4 trirrju"trjorLsr'r"t:Jrsrru'tale:rourfrrJruxdrulumxqfld'riln:::r lpru6'o{ld
nrrrud'uuavar:unnrfiapir{rsiru rnjo}?nrfisrfr'an{tdrfluril,iuhio^rud'r njduu
dr 3 

-  
A 

-  
A hgut r< 4 a a

ril u u r f u o= rL sr'r rfr o o v "[ d "[ ri r n q n r : fr u lrvr : r v q n 16 ru o o n qr 0 u ) r rn s l #rj r #u
rq t i  a u o qgq t t  ^  

u d ! t r ,  U I  a
0u tu:uYtttlJ{9r?Yt1 nt0LJ910{t{anRilcvt01l.n: [96rvn?fl t:Jrl.tuu?r1.ru0uilue

4., ,flarnso'lafuuu'rona'ro (Medium Chain Fatty Acids)
I
o q I  4 l t  I  o | ,  dt  t4 q

u 1 u u tJ v Tt : 1 ? :J 0 { n il : v fl 0 u d? u LUEI.J rc2.5%) ril u R : 9t t1 rJ u I u lfl

fldlrl (medium-chain fatfv acids - MCFAs) :'r{nrunoilauol'hfiuturgr
I  r  

-  
o qsr ' !  

-  
I  a qaa s I  d

en{dl rrn nfl t{ nu mtl#rjrfuru y n irrfr q ar arurifi fi rquludru nr:t[y'n4 uttnu
s dt  14 q dtJ l ty td 4
tRUUln' l :  R]: t i lUn:q t1 i lU{U19RA1{i l lJO t9r[1J]Ul l  9rO:

^O^ ti dt u trtg t a ! v s) 4
'c' tU dflll lU U WA J llU lFt O tl 1'17 2fi lJ 2 : U ltJUtJ&1I:1? Q nq nqril ttnU

A S) t  d i  oS gtJt t  I  14 tv oVt9l  9)
lf la0uu1uoul.t:?glt:1 ttJolj: [f]nt11 tu 0vp.tlu0]flfl:gt]tle [ufl{41 tcT tlj]
fn fcf a, 9) rj dt 

- 
A- t d . ot 

^{t l j tuf l :vttdta0a tta?ti lauutl jui la{{ ' luYt9ruoul{:?9rt:? (R1ulu14uil
d, s .  o qg,, ln ra dt  n o o I

$? trJ.:) Ytl n4 ltJlfl9rtlju [lJ:JUdVdtJ [U:1{n]U
^a^:u^4!- t t t tua4
's' lW XJ O fl 7 UU n ru O A ilUtl; 1-l 1u 1-l tJ V T'l : 1 ? S? Ut:.1 0 9l : 1 tlJ 91 1 lJ O A dqX:J

(metabolism) o r n n r : tuAru il : v fi vr r^n ril to'r si o il f'u: o u p{ t{ a I o { n'l'ru Yo u fi
^ioidr-r4ltfiot'u (thermogenic effect) rfinflurflur:arilru (nit z+ ryru.) 6.116'lld'llru

ru r n du r r a v fi d'fl : r r.n nr n r cg fi rf r du u o n 0'r n 6'r fu ro { 0 s Q n u'n fl a r iU lu 6'fl : l

fi rf r ud'r f,r sir u u{ r ru a r iU o r fi r : fi iu rJ : v vr r u ulr'hJ vr #o ru ri'u d r l#hj hJ as aru
df 14 o d J v V t  In q i  ny I  a o o t / r

tlJU llJtJU O fl yt{ U{ tlj tt't'l t{a "Ifl tltJ um de 6{il t?ttgt t9tu yt'l tl.t : t{ fl 1 ut'torua {

s.g fiarsri'rrd"oTsa
: -yaa. l

tittiuruvuirrfrn:qno?fl (lauric acid,, C:12) odq{ (4s - 53%) lfio
as tut  rct  I  r i  dt  s s d 14 a i  s I  ^  

i '
u: lflntt1 []J [u:1{nru 0&rilauurlju t:J tuflnrqro t:9t s0 [tJ tuao:u1l5?u

9 a9 v qd odt C* l t9 t  !  
-d:1{f l :Jni lnu t tavU{:JqmI!N1tSOt:n Enig (1999) t9l : ' lU. l1U?1U1tJu

;  
"  

,  & dd d d s I  s a s)  ;  i  rn v
i leilt: ' l?dltJ'l:fl ltJltsortltnmr:u :1 udgr til: tfl9x? travtttJR:uvt{tso t?:d



0rne{a{rue6'u.uo'r Dayrit (2000) lru'jrn:qao?nrrasIruIuno?u crrur:n
r  ra i  tn .  q l4ts dl^y I  r r  d

u?ua9il:rJ10J1o{[souhfa (gtv) lunu'lt t:nlogtd ta oul.: t:nnril ]illu
^ 

dtn I  r  a 4d a r  vt9,rd a aaidl  d *
a0:un tildltJt:09J10auil:uYtfl su9t 0ew'l tqntqv{'lv00uYt:uyl[lJulso [:n
jaA gt  .aAar ro 

-  
, "cr9 uq rs a "  

"  
4

YrrJruou:Jrcraamtilu llJult t5utso [1jfi?9r ll.tiu t:nr:ru n'r.rT:J t:ncrl: ttav
* 

" ,  
!s s a ut  |  |  a dd 

^ 
d dt  d 4a

t:fl road nr:vr [rJ tuno: u tulNrqailm:u4nsil9r fl lilut0{9r ril:lsrrunmr:u

fi rilurJ:vlusflu n:vrn rv o v'hin ndraru
o'

u o fl o'r fl R : et n o?n r rdr ri rfu ru v n irr f,i fi n : fl 'h fiu I u r q n o r.16 n : fr'r

n^on:qnrilifl (capric acid, C - 10,7yo) nrsrnrrj?fin (caprylic acid; C - 8, 8%)

ttaen:nnrlil:dn (caproic acid, C - 6,o.syo)fifiqnu^"niltduJ:n'16'rsiuriu rrav
r  dr  -A ^ 

6t  i  o9 v q9 tr  A y q Urqy
n1{nT?utd:tJfl:qao:n tun'l:tll:J8tJqilnu t?rttn:'l.tfl1u t1'{0lJ0{Ru t:J []f
C s ,  J,  q9, ,^ s rr  4 |  A '  i i  t  -  

&
luo t:nrila1u R0 tilrnn t:nrrR:1{fl 'lu 14:0ctJltsotilalilrtJolJ:lnan?fl u

a.+ fi ars[oudoon8uouof (Antioxidants) (!ou1n
! -Yadad

u'ltJ u tJ s vl :'l ? ru d] : t [o u fl o o ncrl t9r u li' (antioxidano x a t urj : v m m fi fi

il : v fi vr f; n rn q,: uo s lu il?:r rar fi ru r n ar : dri r r rirfi si o 6'r u n r : rfr :r o o nfi ro u
jar  i "6 lya a t r  dr(oxidation) fi tfl u n: v u'lu nr: fi ri r]ritnn orgry a 6at v (free radicals) 6.r rfl u

furaqafiuJduuao'r* n\:rvqiurAu6rdnn:ouluxrrvru:ouuoR flaru
d1 .s i  uts ds A s ut .4dd Irl jU't i lraQarflr: '  r lru? tl j  t0:Ja truraflaou1 t9tu tl j9r{ornnn:ouo'rn t:Jraqa

i  ,o l  9d t4 to t r  
Y'

ilou rnarnu{ ruer ?14 u { rrav Jilra nafi fi bJ dr6rd nn : ou 01nlrurn na {Nrdu.r
A 

t  

I  h I  a dr raaa 
" :  

o 6t9 d^ |  a ,  i  
"  

,o

ou dl 910 til rnqriluljan:urQn tcr ml tilreranr{9ru:nfl tsutuoqlgraaqR1]9

fi 'ril ri.r rfi fl : du r:J 6 fl u ar: r,l'u q n : : r 1 u u^ l rn 6 u e d r 1 #r fi n n r : n a r u fiu f' d'u
rfl u arrr n r o { n r: rfi n J: n fi rd ur ri'u n r r il rdo il'u o'r i x n r a'hidr n'i r oo I: n
lrr u,o *'', I: n rir 1o ru v rF.r k {o d'n rau ril 1 14 ?'r u n ru^ r rfr r ra e s:'r r'r'r 1r

oUryaAd:vrfi no rnruofi u lu fr .rurq doru u;tuorfi r:rraern+o{6:J
jdsqi-ur i - ia

nr:quqff3 n?rilrflE ue "r a{ uavln ulqilrvludrfu "trjorusr": fr ro vqnrfr :t

oon6tou(oxidized)'16'.ira 1 tn:'rufitttuq (doutte bond) luTruraqa



6'rrrsir?:Jarier fl aoq0u:vr.r'jr.rvrxriouqndrTrJu?1nn 6rrfi ntfluoqry a
a. r49/r  a -  i^  3 iu '  d a /  i " -" , i
od:u tgt{ 'ru 0u{aod:vi lrnnluuti laqdl:t tou910oflGtrtraun l l i l0glu

I  oGtg/a taaa a joqg,ra 4- |  J i  A

:  r{ n1u yn t14 rn9il f l  n: ulvt1{ rni l  mml t i l  [Ra t{atdurtnlryaottavluotuo
ad^aAorq!-9)av, ,u, i

su 9r,1, o.1 t t0 u fl 0 0 ncrt t9t u 9r yl u o g tu u ]tJ u ile il 5 1? u 9.l 91 0 tlj l.l :

s.r.r ?srrfi u6, rilriu:r,n#t': fi isr rn^u6 ri"rlu;rl tocopherol (1. I iln./

100 n.) uou tocotrienol (3.1 iln./100 n.) (Anon., ZOOs) inrfiud tfluttsud
a/ iaraasAtaal

oonfrtteru$ifrfrrJ:sdvr?nrn lerutnilrv tocotrienol fi:J:cfrmfrnrv't4{n'j'l
{  4 ro A o o1 u r< |

tocopherol cr{ruog tutn:o{d10r{vr? tlj fr{ 40 - 60 tYl'l
4l

3.3.2 d'Hy,ll{oo: Dia (2005) :rulru'jrlitfiutvn#tr o rT':odr{ fi

dl:fl uo a (phenolic compounds) lu g rJ to': n: n ttna An Gallic acid) o{l 6.29

- 8.38 'llln:nfruln. rrsilu6nd':odrrruj.t fin:srttnafinodlrndr B.2r -

tg.+r 'lilIn:ni:J/n. Senevirafire and Dissanayake (2008) 16'rlu,ludlrilriu
gl A q s ad 4 dr |  ^-rJ&vr:'t? ilflne retu?ro9td1?rn::il fidl:$luoaoti 91 + 11 iln./nn.1u1iuvfi

qg

!  .  gt  A s s ooC I  a aNr |  .  j

ilrrJil:Jvil5'r?vrdnfl [qu?riluillu tJdt:?lluoaog 618 + 46 :Jn/nR. ry{4.1

n'i r fi 'l do r n n r : a fi'n J n fl i6 vr r.r q n ar il n n : : il d{ 7 tvi l

33.r ar:1v{lsrflterot0d: wang ttouelilw Qooz) nu'jr rjr:iuilvilglx
4lnrs
frar:'tvllsraraoron (phytosterolsl oqj +oo - 1,200 uR./nn. rJ:snourha

campesterol, stigmasterol, beta-sitosterol ttae delta-5-avenasterof firfiruririd
r9/4a

9to9l1uR1:r9luoon$r0u

4.tilu-uu"w5rcitooriunals--ntnTsarhidordo

l:n rfluornr:fifiniln6ro{A{iififien fiarrrErrornrfiol:n (dros
'ldof; uruturrmfi 5) usifi fi J:n6 nilln:J ru ii 1116'fi alilE ilrolnrdol:n usi

,
ri o l#rfi q du n : r uo dr{ lil qju a x o u dufi ufiisr I: n n r ri r fi : r il ti u n'i r l: n hj

2)

fisrrdo rsiul:nfrlo J:nruvrf 'r l:nruru:ru l:ndru l:ntorsiotJfru:otrd' qaq

t0



e.r Tsori'clo

l. t. t narruiirfrryrod:nfalo : I: n ri"llo rfl u l: n rfi s'r ri'u ri'r 1o ua s il n o a
rnoosf rfl uwrn n:ru',u,u n"u*unuuouri'u Ju nfi n irfiisr ruuu riTJ nv l .z d'ru
nu nuulmuqrelvr:rsl:nfi"r1o t nuqn 1 n€.rfrltt, ulnlrfi*uulnd4,
t o.r I: n ri': 1 n fi o n r r v u a o n rf, o n uet s u{l (atherosclerosis) n r : r d',r n ei r, f,.:

ohtrdr
ti t "til{nr: rfl u I: n n rrrudu {.: (hypertension) ri':lorru (heart attack) udv
y-.- . -  y d 4 a o 3 doolJill't91 0uiltqnu (stroke) 01n'l:?taogtrionttgl,tttfll tflnlutvl:rviliaq
- t -  t t  @ jy-  

-  
q A ,  !m ,  ro

u:&rr'f yt tlrJu n:onnu tuuo?] Ndlft (plaque) i hJeivdiloglup.tu{ilaofi

rfi oprrirulu rua inhjl6'rfi q0rnRr:Tro.,n'r*, loe 
-inr+"".rrf " 

Jrru^.
zuorrufirraoqrdon lurilsfiflatnJrdu :iufin^qmrrrdu'rfiovln noodu
o e n'l rJ 1 u ei': u'[u r o r ru fi,r m a o fl laoo pr vi r h?r a o n rdo q r r n u n r

nnoe'rdond fi,zya'rn'hJrd.rnr:rfinfl r:6{vdilrorfiourdon (ctot) d.:rfio
^ 

I  d a tvrRrruCI? noyererogRil watnluuasnrdopr rrdrnioa 1lnfiu ounrrriunuurl
4qAtnrnoeQnqanu raoa rrariruhjld' floura^oordor0ovilQaoon rravqnnr'Iil
qrriln:suardon hJ{naonrdonfirdnn'ir unsrio1#rfrornr:qod'u * liriu
r4 a o pr 16o e fi fi w a t n o qj ri o u udr fi a^r q n fio u rdo or ru r ri r l#q n riu ld,i r ofi u,uou
Alnutra 'rfi o q "[ il a'1 il { r a o or r fr o n rir l o fi 6 u d'u l e ual a rnu a y ilo u raoo er o v nhi e r :r r : n
niruhJ ld fi"rlo6.rr rprtdoprhJ rri ord rr{ d rl#lfi no inr:fi:10 :rrr ueidrn ain
t4^f . :_-_i---__.4__.2) 

- ,_._- 4- e qgdt e v d 
-  

ot  j
tutnnmilaoaraonrfl 'tdrJ0{ n0yyt'l ttf rlju0:JTngt orJ}tqnu nr:qngru luvr
4-. , - -ncrts a A a J
OU 6l Yll tl49luY{fl' l: tt0yfll:tU1 (gangrene) ,1,O.:[U0[UOUU 6l

+. r.z rir fiu ru s r r ir a rfl u ar rm q r o d: n #alo o? sn6o r, rir fiu ru v n ir r tfl u
i  

-  
;  ?6t ,y ,urtJuyr:Jquu tmn:?rJ 4,000 iJ lqfllilfi:rulru'jr fifr1nrflul:nri':10 udr

- - l -  . . ,  . i  :  
-  

y d tv ro r  d l  s q,o qjru riur u-r rj rriu ru v n ir':fi q nilfnrJi ljrrfJu arrr q r o I I:nri'rto riu hj
Ar!-y4qfr t : : ru ri o ri r fiu ru v n ir: ra u 0 r n n I : fr n u t{ o { fnefiuil a r uyiru il o q riu r: r f
9t!- i l tJr ra ? ? r rlr rJ u il e y{ 5 r r lil ldriJ u ar rfi fl fl o { l: n ri'r o d rr r niu o u :J : v findil uru

n



j  c t /d 
'  

!  
-  

gr  U ' l49dlfr r r a or r hiu? u'i r d r f u :r v v'r 5 r ? "t ri "t er rIl u ar n r q r o.: 1 : n fir 1 o 6 o :

4. t. 2. I rJ? utuno rcilInol oavosin1uuvwii'n, ri'triu u, * 3'lrq o

rlfnrJ i lirfi noradrero:on 6r{ 6qfi ofi'u'irrfju clr n rurrt or J: nfir1o usi
a dt  13 

-  
e)  a 

"  '
n 1 fl r'{ a n'r : T rn : r v ?i il : r n 6'j r ri r riu ru v u f r r fr n o ta arot o : : o a ri r fi qor lu u : : n t

!  t  o 
,  4 da A! 

-  
L

ri r riu fi l#u?In n r{.r r a r u nd r :n^o fi tfi u{ t + riru lu dr u lu I 6u v m u r il u o :
a j  s I  ln rd a r  4 r  tdq o |  9/

tilao{ cu{ [!NU0lt?] ltJrunoladtgto:oa ilil]nfl?]fi{ 2 tyll ttflnu{uu?]uou
i  a 

-  
!  

-  
ia |  ,  !  61 9)

ilrn rilorfruurlurirfur.rry ttaututr 6.:fin'jr :,ooo dru"ludru il?tror t+

ri: u 1 u dr u do'i r #o u il r n o u n ri lr'l d'i r ri r :iu ru v n 9r :'hi fi n o ra atfl o : o a ta u

4. I. 2. 2 tE utwnorailtnor oetlunivt ffitdonvo$u?I nni tffuusw{n,
@ Aq a < a A v94tlnT{uryrrilrBrrnuer ro Prior ( I 98 I ) torfl nur:J :vrtn: liltnte'[u:r r raryvr:

rrrjfifln 2 Ln'w n^orflrs puka puka ltav Tokelau d.rrflutnrtfirix'lnanln
I

ro?iu rravil?lnnruvu#r':rfluorrr:ra'n Jnuiu:-J:vvrru'lu;ilsix t fi'{lu
I

; il r;ororr r::raou d'n rravfl o{'ir.: lq uryrlnrv puka puka ldiultriu rilu

n 6'r.r r u lu 6'sr : r 3 0 - 40% I o { n ?rru 6o r n i : t tn a o:^ rJ : s d r iu fi : s d'l n o ta a

rflo:oalurdoq 170 mvdr, lufrmu Lnv 176lufrrf.r druryrrtnrvTokelau

d.r ui ln n k #u rfJ u n d'w ru lu dsr : r s6% 1r o { n ?rr do s n r: un a of il : s d r iu

fi:vriunoradrsro:oalurdoq zos druiufrrro LLav 216 drufufrrf.: ov
d U9r v .  6t  4 ,  

n

rrl u "t n'j r : s er'u n o ra dter o : o n l u tdo a fl o { il : e sr n : lu tn t v ri'q ao l hi l d4 l l rJ
r t i

n ? I lfl 0r cn rq a u I o { : s d'u n o ro drer o : o a 1 u n u :J : n 6 ttsi o d r.: 1 9l

4.1.2.3 nlrfrnymtslvulnAnar; fi nr:finutvlu'irlususr6fit?lnn
!  

-  
Y dt  I  o d dt  s o6t i  ,  o{

u'njuileil:'r?rlju]j:vn'r :Jnurilu t:nil? t09r'rfl?]Tu5]aou 1 nciTlfio lu

er^u un u fi il?ln n rh fiu u, n ir rriu rfl u fiu t il hJ rJ : r n q fi n u tfl u I: n rir 1o
, l r jer i l tra u 0 u fl : v yr { ru a uu ru r ui In n ri r fiu hi o^ru d'r triu ri r riu 6'ttu 6o.r rfi o hifi fr rL

fl rurd orn iln nl: fi nurro.: Misch ( 1 988) nt'jr lur-J :srm nilril:u^rfi fi d.ro qj
lu ru r.r raryvr: urJfifl nfi frnuu?lnnri rfu ru v n Ytrrurriutfl urt'u t TJ rtsitfi {fi

t2



r , l  s  q6l  Aar :  
-  

i  r i  a l  J-u '
nufl'ru9t?u t:nfi? t0rlJolj 2507 uro{ ila{0]flvtl]Jauuil]]J: tRnu'ruu trJ
A 

- -  
J ua i  a

o=rusr'r ua'rotnlIu drfirua{ruto{ Lindeberg and Lundh (1993) fiarilaqu
YrY

ruo { r u du fi Iq uil u'i r n u lu vu r vr zu o r rJ : v rvr erj r fl r u^r fi fi fi f,.r u? Tn n ri r riu
ruv vr flno d hifi ln : rilu l:n#'rlora u url'lun u r: ro ru:' ?:J I 00 iJ

a t. z. I N a o 1 n n 1 r7o-g.. o r n n r : ? d'u il u'i r ri'r,il u, * 9r'r si'r u :J fu : v d'u
4 J-,  A ra 4\  i

1o{noradrgto:oa 0nvt{u{grurilrJilirurorro.t HDL (n0ta6f[9ro:oo9r) Ei.r
9, lqso6lr ta io6l9, ,
ilo{nu t:fil.t? t0 uav.i?flanil?iltnr1o.r LDL (norodrgto:oala?) cv.rvn t14

rflul:nfi':lo Hostmark rrouer€uv (1980)'ldvrqao.:ril3uurfiuilflaro.t

orrr:fiil:vno:Ldrudr:juilvfl#r? roy" uurriniunrusrsiu tox luur4
I  r  Ao! 

-  
y I  r^

maa0{ il:rna?r o'r1.r1:vrtJultJuuvlI:1? 5?uaqil:il1or1o{ pre-beta

lipoproteins (LDL) ttastilt^u alpha-lipoproteins (HDL) odrlfiriutirri'ig rfio
fd d 

-  
Aa! 

-  -  
A ,  J '  ra

[lJ:UlJtYtUURlJOtl.t't:vttJU'ltJUvnuglV?U U{R?1UU lJ:tJ]ilnt: dvdtJ

"  
i  o q q d i i  c ,  !  

-  
u d

f l0radrglo:on turu0ruo tudgr?ilano{mrau{a?uil ltJun0nmlune?u nilrR
dr ,  I  Ai  s)  !  

-  ,
t:.Ju 6 tvt110.1mtau{9t?uuluu:Jyilt:1?

I

Awad (1981) mnao{fi'u?tufi'ud wistar lorerl#drfluuvul:n M%
l -@t ' jodai

rraeuliluvtlu9tv?u 14% lIU?lnora6fr9lo:0amdudrJ turuoluoljo{1.lldYl
:  c,  !  

-  
u ,  j j  y  !  

-  
e 4 -  ,  A

rau{9r?u1t'r:JuYt:'rune?u illRn?lfildYtrafl{9r?uu'uJu:Jv}r:'r?fi{ 6 tYll fildvl
:  c)  !  

-  
y 4 A- r  A e)rd ur 6r ud r:Ju rJ v il 5'r? 0 s fi n r : av aru n o ra 6{tel o r o a fr d'r rta v rf r u du 1 rio u

I

4. t. 2. s rtnTuu vw{teluli sn oniluna o n6ofl ; 0'r n n li fi nu lfl u'il
id,  a ,  

o 
o 4 dl

dli athermoas fr tiluer: t?rudut ordr: q n6'u (plague)'lufi aofl tn-.oq tiJu

il ? n n : e uh fiu ki o^:r fr'lrfi .r do u 0 r n n r :ern : r s #r rniu'lt fu fi rn r v fi rdu t6o er
16lud-,-dlU-A-J, . . - .d l

Tf u?l tuouilruf noladretoloa 26% rilun:9 llrJuorJgr? uoflul.l (74%) LlJu
vt s l l rA 

-  
A |  9)  14 s UrA v 

^ 
9) |

n:n tfl ilu t:Jo:J9l? cr{il:en0u9?un:q t1:Ju trJo:J9r?rs{ei,oulj:v:Jlflj 38%
dt 14 s ln r.' 'uav lilu fl :q rrrJ u uJo'il6'?rfi.rrd ur 36a/o rra v n: a "h fiu o^rupirfi fi hilEin: pr

Auraa!-y
AO:fl ttAsnTA til:d9lR0lnill i lUtJvV'|51? (Enig, 1999; Felton, et al. 1994)

l3



4.1.3 nrmlds,rsiol:nfalo, rj?ilrarrornoradrero:oa:ril (total
cholesterol)'hildu o nnriilrfi a{ fi rrfioi.r sio l:n fi'.r10 rn:rvfi rfi'.r HDL rrn y
tpt nirnoradrero:on:?ru 200 mgtdL fio.jrrflurirrjnfi rrsinufiflrud:u
s u6t 4 t r  4I : n ri'r I o rfr o u n5,: fr rirn o [a drel o : o a : r ru d r n.irrj : n fr

o r n ft o n r: i6'ur o { Kinosian r ra v n iu y (Igg 4) vl u.jr d'trj,r n rril rfi ul ei o
s 

-q 
io i  h):nrir1ofi6fiqn hjl.lirirnoradrelo:oa:?il (total cholesterol) rrsirflu

d'n:rcirunoradrelo:oa (cholesterol ratio) filrvirri'lnoraarno:oo:?rJ t4t:
ph e Hnr il?o 6 n riuil uir fi n ora arn o : o a : ? il q.r rfl u fi rvi rr o.r HDL

* rirniriild rvirri'u s.o do.irrj:n6
-a-t ll. nirq.rn'j'r 5.0 rr6{q{nlrurfiu.rq,:
* nirpirn'ir 5.0 rrdq{n?rrurfiureii
Mendis Irnvnius (19s9)'ldfinurnrnru{th,iuurnil.,,urri.rriu

{rrlilesioil?rurunoraarflo:oa HDL rrayr-ot 1uyrflrr.:n?d'snr fi.rrflu
^.-3---d io as !  

-  
gt  Aryr sr- r u.r fr ri u ru u? I n n d r fu ru v u ir r :r r n fr qor 1 dfi n r : ier ri r n o ra arn o I: a 1 u

ordrd:in:6su?Jnndrfiuruvn flr:rfJurj:vd r o.lo,iu hi'orarafn:ujd au. ,
hh? In n ri r riu flr r In pr udr in ri rn o ra drer o : o n rJ : r n q'j r ni r n o ra drsr o : o a
aqa{o]fl ng.e tflu ru6J mgtdL rras LDL ana{n]n t:t.o rflutoo.:

9i l ,

ms/dl rirfi'lao.:rraq{'jrdrfiu{rrlvlq 6 n.jrrj rfiuruvu#rr'[u nr:aqn tril
rfiu'rsiol:nfrlo odnl:fi ni:J ilrndrrir Hnr rrfior:arr fi os16'nrilfi sir.r

.9

oonlrjodr.rfrurfi.r ncirrfio rir uor luorara:in:aqaa{0'rR +r.+ tflu zs.+
mg/dl dr1#o'sr:ref?ufloradreto:oarfirufiuo n 4.r4 rflu s.zs mgldI, 6.r
uaruo.lu,dnseiol:nfi'rloqr lrvr:rvldrirqrn.jr s.0) 6'.rriu d,raqrjld'.jr

9t as :  
-t rfi i r n r : ui I n n d r fu ru v u ir r r v d r t#o r ar a:in : fi ni rn o ra drer o : o a q.r n.j r

n r: r?In n ri rfiu {r r Iil q usi,il,iu u, * #r.: ff o q 6'n : r d: u n o ra a,, u, u u rdu
dlvt i l

nJ uer ?rJ { n?rilrauw o J: nfi'rlo)'16'ru rn n.ir

t4



ilo n trndu f,.:fi nr: dnur6 n"uludu fi uapr.: 1#u1 u'ir rirriu 6ru 6'r
dr-Atrdlnjun?nr:Io.t fl t:nrrJ HOt- fr .rrilunoradreto: oofi 6 1utnrvfi n:o trfiu1u

I  J 
- i  

rny i  
-  

u 'A 
q 

^ 
I

ailn:lud (trans fats) cr{ l9rJ]o]nilrruu t:lonst?ru{qrou an HDL (Judd, et

al.1994: Mersink and Katan. 1990)

+.2 Tsou:t3o

4.2.1 n?1uxir6'ryro.rl:nrruvr5l: tuu : : q rl:n fi n i rfiisr rLq u d ru v rf .: rflu
d'ud'ufi ao.r:o.rorni:nri":'[o o.rr{nr:ourficrIan:ru{]ud'r lufl ,rro rl',
t^^a^q_' f_- . -+.dr- . t -_ < 4 ^ y I  A j  j  s  q
tan:J4rJ?uyttuu t: nruvr: {tnou 8 6lunu lravfl 19t?'loyr1r:J,l,utiou 1 tq ulu

u zsss ovfiflrfiufiiaornJ:n:Jsrf{ q #runu iJ zst+ rfirurflu rr.+ drunu
sdi teqsddrcrt:nilvr:.ryrTruuou O d'udurr:nflo{Iafl 6oruvrf .rrJoq ilyrf {n5vr1,{'tv

d I  d o U9/6t  I  d e 4ol4r: tJvr;{16'ru:J lrvri.rdr"[dluqj rus15{eiu rravilsrS{il'lnilnQn

Errndrsiu luiJ zs+g rJ:vrms'lmu finrfiofiiorornl:nrusr5.: 66,000 :lu nt:d
d_z.d. . .d^ S 4-.dl- . ,o o ct  9, ,  a I  d ltJ4tcIUU?gt01fl t :nruyr:{r l juf l1u?uil1f l :J1u 1l ' t t l4i latununn?1 i l tRrlu
-  d y drt  d-  da r6t  dr  

^ 
I  d dr s jos

uvr:{ lra?nfl o{rduu?gl rrn tun?]i lr l ju0:.:rra? i lvr:{r i lu l : f l  vt i l  [0 nld: nH I
q,t ! -  x ly I , t  q o Eglv u I  a4
t f i l , t ' le, t9r f l ]gt : ' t tytu lu:yustt : f l t :u r lny t9t :unt:ql tn:nHtotJt{qn?I t tay
t  d toaiai  4 9t  u

91otuo{ rtgt?f Ytfl mqn n0nt:l jo{nu

4.2.2 dlfi ell,o{I:fl ilvt5l : :r y 15 I fi rurnul uila Ifl su^a rrri4 nrfi or rrffo u
-  

i -  o a o g Jo I  a /6r  i  Arlusr:rfr f urn=q0tRnr:rn?cyur^uTnfi fr eilnsl^,uolrryaaluuxrfr orEoIqufr r'1il
,daauaasraJrd

tta? tcuaail5ilt0n:1o{nl:[0:tutglu tfl alil i lnfl :?tJyt{fl ]:tlu{teran ltosRl:
q6rA<a/aajd

er r un r il o'r gdu "lu : y rlv rTrJ r r: n so { BTn rrya 6i il n=0 n : : il fr : ? q 15 ? r rsi lu frlil qj
d |  @ 4 A tA u |  {  

-  
; l  : ' "tetraa0vttu.l9t?tilu{tiloyt9ttmutqrnamfltu tlJ ttnytilto:flu1il19tttt{amtR9tlju

rtsitrynd'rJvr5{ d'l:J'l:oro?qrfiulorrrasurjlrryadsraoer?at rrasn:v0tulil&{
t4 lci: u 6u 1 fl o { i r{ n'r u udr'Iil a#r,r il q; n rlr?uri ciru si r { 1 I o { i r { n r u

' ,dr tr E til qifl o { n r : ro;iu fi nr^n rJ nGr o,r rrya d o qifi n r : ril d uu uil a w o.l
s4ldlnr 'dr:fiurn::il r?o DNA rqraiiilvr5l"lriarrur:oinut oNa finjduulilt#
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q 4 |  |  atng j  , j  ,  'nd'un^u{anrurJnsr'1d oNe fiuifiuuuila{lilfi rfluruaornfiuqn::ilfiQn
cirunoeornil::i lrqqu ufoqnriud{rr?n6/0ru rduar:fiu rfiol:n,,urd
dr ri'ig o r n n r : q n ri'u o r4 ry a 6 a: v d r l#rfi sr n r : n a r a ri'u {r o.r DNA

4.2 s rnuln rl o s dr ffu il y yr ir e'lu n r : fl o s fful: n il v r5.r, rir riu ru v u 9rr fi
rJ vt u'r 1r yr r { di : i yr u r 1 u n r : fl o.r fi'u J : n ru v rf .r d',: si o hJ ir,

4.2.3.1 ilaonffaonnnyinruvosoryryadmv, filruifiuilarufiufi
ttcar{'jr rrou6oonfirrnusi ar:rr:0fl orriunr: rfi ql:nrusrf rfi rfi er0rnoUruo
n-. . . - .  f4zt  - !  -  

Y 4 
-oia 

r  i ,  qgJt  I  a
ocr:u r9 urrJurJylI:1'lilnildil]J9tyt9tr9tu vts?u t14:t{ntuilao9RU01fl Rt:

ri r a r ur o.1 o q ry a 6 a: v q ar aru rin^d'l n ri r r fi '16'r rri' ( I ) il : r so r n o q ry a o^a: v
(2) rJaonri'u01nnr:d'rorrrror'hfuil:rud frifi rfi nornnr:rfr:r'l ale:roulu
^^-^- , -=i- .s. .q- .  e/  i  e, ,  s qy a
o 1 14 1 : yr r{a fl lil : y I u 0 9t d] il n : : ru [ ra u 0 114 1: yt l.t { 9t :J t9t u tf 0 iu rn ru d{

4. 2. s. 2 rJ u u r)fru u o iu ffi t s st o t,t uf , o n ; A#,fr 
^i 

n i,;*,il u li #
rys

ri'u r{r trj udli r rfr o I : n rJ : v rn vr'l'r fa ua v uu n fi rT fl rfl u ar ril q r o.: l: n ru y rf .r
u xsfi sr uo n0 rndgr.r nfr dru ii'urrdr rilriuur*i'rrfi.rarru r: a.rildol, u
rrcirfild' (Enig, 1999, ,ooo, 2004; Dayit, 2000) ,rudo,duJrnfia#r.r

.  A ia1 d v r  a A.cr s C s jar  I
6f I : ilt u vt rlj u dt: R 0 rJ u t: { pl ? o u'l { fl 0 { d't : }lu ?i d5 1 { [ q ur$o [ : n t4 ril u ar : n o

d4t 'gtsd
ruvtTl froar:ttov'larmonfiu (afla toxin) filafr{Inurfro:r Aspergiltus flava
- i -4r-  a -  & la ,  s !  -  e)Gr{ lil u d] lil q I 0.1 lJ y t:.1 9t LJ tso :'l u nfl R !N 1 [9t uil'l tJ u tJ y y{ 5 I ?

4.2. 3. 3 vy {nnn n? *,frrlrr,r'u,,r,uiuu1 o, orhnr:fi nurvn{ nr:rrilril rt
,  

_ -  
,  d d,  g d IPeat (2001) nu'jr rjrriuilviltit?fiqmrsiod'ruruvrT.: riru Reddy and Maeura

( I e84) drnr: iler oor In un: v {urqvror ao rl#rfi q ilvrf ld r'ldd':uar: ri oilyrf I
.v j r r ! - r ,ne(azoxymethane) ttdlrduln?uulrJlltJsvr:rr rjrriuflrrlilq rjr:iupronrirnlou

'  
e 

i  !o , jd rfiu ru v n o n r ra y d r fiu vl^r6u 1 :J : r n q'j r rfi o.r o n fi 1r.r qj fi qor ru r r r n n r : 1#
! -  t  s !u'r rJ u I r ? r Tt n ua s u tfu e o n ri r rlo fl #:^6'ud{ a: t-,|'i r'

'  I  
?)  , )  ot  

-  

"  

^  
a s d o h9 j

* difiurusvl:r':a':u 1 ililau{nnr:ro5qrnulnro.t:Jv[;{dr"td fr
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g 2) .  I  d rny< r  J 
-  

U rA
n:eqilA?Ud]:fl OtJUt:.1 tqq n?lU'ltJU tilOil9l?

* rj?ilrarrora1i adenocarcinomas (fiovrrjduurflurvadruvrf.:) lu
"  4gl  y 4 A gt  4 4 |  v
a1 lfTlo.tCYgt?m9AO{ilQflR:UElJyn{rnru ilfl ?1:Jlr9lRgtl{Rll 10 rytl :&?t?'l{

nr: lddr:iu{rrlnn Q2%)ri'urirfiuwlrirr (:"z)
-999

{t ri"r ri r fiu il y R o n r ra e d r#u ru v n Yr r si r.r fi afi.: adenocarcino*u, lu

: v +i'u ri r rvi r ri'u de zy" usi lu ii'n {m e a o.r fi fi d r T dr6 n fi rdu r 6'r ulir fiu il v il #r r
. .YtL,

'l ri tfi n ru^o.r o n 1 u r ar v fi ri'sr {vr q a o { fi rd u { 6'r u d r fiu ru e n o n r fi n rfi o n n 7 yo
4 qud 4 !  

-0]Rfl't:flflu]flo{ cohen travniuv (1986) rr6{q{lflilun{rua1o{ilrrJu
_.- . .y.qo^sdt) j i lautJ v il 5 r ? lu n I : ry{n n I : rst-u I fl u o.t rJ y [5.r rdr u ru fi q n n : v {u m 1 { rn fi lu n : tfi fi

]Adg)dadd.?t9

n'r : rv{ :J rll u.t [a fl u o rJ I o { n o ra dtgt o : o n tu n : s r rara^o n 1u d'n {vr q a o { fi 16 u I
y^^.^ i^^. t^.^.^.^. .y^^ S-.- , I  a a A t4 a u I  99r?uultJutJyv{:,t? tJp{aflo9t'tuRl:[nqilyt:.1 [:J0lil:tJUtmuilnilnt:tau{9t?u

9t

ri rfiu'hi o^ru d'r rfi .r do u 6.r fi nr a 1u n r :'hJ a n n o ra drer o : o a : ? il 1u n : y r tar6o el
. - -  . : ' -  -d-  ,  J v u L, ty I  r  a u u dttavtnqtu0{onulfln' l ' l  u0n0'lnuu unmono{u.l tgtc{qil?1,....ru e{udruv'tut

lu m x au :v rir.:rJ?rurcu I o { ltfu : ?il lu n:errdrnooer (total serum lipids)
u a i  q v d ,  juy- u u 6 unufl 'r:rnaru0{oR tudgt?mnao.:4nnqum tq:i l [1:Ju luo gt:14{"

+.9 Tsnru'lltc.tu

tu114?'rl.t rfl u I:nfr rfi q 0tnn'ltru fi q:Jnsr^rol6'ueiou fi nrfi sr aoflilu
6u gfi u16'hirfi ury'r o rio hildra o 6u gfi ufi r rirfi riru rn rar{r'hJlurryad

eq'A

Untryaiiludr{n'lu rfrou.trnrariytr?rfiaild'{,nu t#riluo,:r{rJ:snouflo{rcrnd'
'Jfirfiprlmri rrauciorurrryruciruf;nr:0 nr:r'roro^ugfiurirr.rarirrirsrra'hi

d r ru r : o r{r hJ l u rrya d'\ d 6.r av aru o qj 1 u n : u u6{rdo n ri r n r a ci': u u d.r o v q n'l n
riu o o n hJ { ila a'nv d r t#fl aarrv il ?ru n u il enr r fi u d'u rfl u fi :r rI o { do I: n
lunrur'lvru'ir "l:nrurrrru"

dtar4

tuu 0u 9l: 1 ugloil a0nlao 9l
4 o s !q 4 dt  a |  4 OR]:rJu]f l1An{OU tUn:Urrdraonil ln 1 r i lu0u9t:1uglo?taonlr ioq lu

<rqJdq- i r !A!aAlJiuut9tu?fl u lctraafl 11901l-t1:ttaufl 1u tuild9t tdut6i0gtvttqraanlu0vtciou
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rr{ :siluil:edrmdrryaeinrulil
d o t4 r  o y i  

" r  
o 

to 

-  
'A j  d

nQnmlnluttou ttJYt' l14u1vl tuYtlu0.l[9u?nu :yuu0u "l  mlcraanlu[?1t: ' ty
!  a A h,o gt  A ,  u I  qu) v I

1'lfruln'la ntdorudalu ttav lruil]flu]vttuuflu d{fla t?to?u?g9t't.1 dl flo{
gtr l  o r  U rd 

|  
'

6 rJ r u fi ir ru o ei r.r "trj il :J : v fr yr fi n rn n r : fi fi : v d'r d rn r alu ra^o q q{ il r n'lil 16'
: 

- 
| . o ut | ! s) A vtr) dl

:un1::nu'rorJ'r.rrfi 1r'r&dtJ 010u1 lil4n1?yltyt:ncroumqutt:{ [9t ttovtlju

d] tl.r E fl o { nr: eIr u il r n n'j rfi rfi q 0 r n I: n ru 14 ?ru lq un : { rfi u6 n

4.3.t rj:smnuo{I:nru'rfi ?"n{: I: nru ru rrurnil oo nrfl u 2 su^el
^ 

i  r  l4 |  I  a a |  4 a at

T1{oll 1: T 1{fl lU til dltJ'l:tld:'l.lo u gauoUl{illotTlU{ tn90lnQ:Ja luYl'lu
r  o aA 9) a 4 q u I  o q t r  9)

10.1:1{fl ', lU mlAlUtctrAAGtr{CT:1.l0ilgAU [U9t]J00U ytl [14:1{R'1U14 qAfT:',t{
A A 

- 
J 9)\  o i  z{ o dt 9) 4 

^ 
o A

ouguau 9iluu t'llj?tjt1j't14?]uuu9ril I 0{0'ltilugro{qq0ucrau tTton?unil
,n{q
o Gl 4 a e d I  I  q rdl  v

u1fl 1n turaoq:v ue u]? rR9rfl lJlftn01qu0fl d?u [14iu[1Jut{ail101n1tuqn: : il

* ryfisrfi 2: irrnrua#x6ury6uld usirrya#hiqouduo{eioduryfiu
-J4y^aA:^i^3uea,9r'luu 0{9t0{fl 't:0uerailti l:JulnlJu tlj ' l?t?'tusu9ru lflq1uRilfl [14flJ01tJ
vv
utdrdlnl

a{[[gr 40 ]J1U tlj

4.3.2 drfiquod:flrur?r?r1J: I:nrururrufiarrrqlrqj 1 ilrorn (1)
u ? ta on::ilv{uq (2) nr:ilAil66'r'hirrrurvaru (3) dnr?eoau 1 rrav (+) rflul:ndu 1
4. 3. 2. 1 n n u flu { : rfl u n a r ru n^ st rl n sr^ fi ri r u m o e il r o r R u : : yr U q u n 6i r'l

6o rin fi ui o uri rio q r6d rio.r ril u I: n dd? u rfl u ar rr q r o.r uL r r.r r r u rJ : y rR yl
io i td4ur
m I tnql ju tutqn 0u0{?u:u

4. 3. 2. 2 nn il fi flfr ileIil mutssu, rfl u n riru fi eil n6fi rfi nfi rvr : tv frrJ r u
t^sau 14 |  ln9,  I

lJfl U919l? [rJr14rJr&CTIJ t9rrfl :
\ -  Af  I I  I  u l t t l  r  aS i  y

F Ui InnOlvIlJ lUAfldildflH{tl&: tqttnfll:U: tRnU'Ifl ' lAtt0vttlj{
Atnftyil1nrflu lil rravu'rerfl'r:oonrira'{flru rrsifidrri'il n^onr:u?Innrirfu'hi6rud'r

fi r{rlilriluci?uil:vnoilror6o#rurryad,,ur1,JurrJ:vfivrGnrvrro{rryadlu
q

a u a o id1 u |  
^y!  

yU tq d
fl 1:tntu n9 nu oucrau mtuu9t ?s? u t14 u 1914t11 tlj tutcuaa
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Y "l#u6u n nu d t tfl u, urux o dx fi rfl u arrv qr or J: nru rr rru'ld
rd,uqd

riu u'ril?ndrst o: o uri uIIutJddl?e uIr:Jnq il riItfi q
\ -  4 9) 

^ 
! t  I  d.  ddr sF iln1?sou6l.. rsuo?urnu-li l  i lanqn qnq frrf luarruqto{I:n

l^9 r
lu'1l.f?tu tqtryunu

\ . "d^.1^_^ai- . , -  t  4 j4 s)> t{lu hndu 1: l:no-u 1 frrfluarnrqro{T:nrulrrrurEiul:nfru
ci o u d'n reu rio f.: I : n ru y 15,r t o.r d'u ei o u J: n ri'u r rfi { : y us dq vlr er I : n n o il o u

dtasayroflrljuiltu [:nfluu.:
q

4.3.3 unuryruo{#rfiurusnflralunr:fl or ffu-inurI:nrrur?r?-n{ : ri'r,iu
Y 4 d 

^ 
n c l  

-  
^ .  

e

il e fl it ? fr il m u I yt yt't { d; : ? yr ur 1 u n r : fl o.: ri'u - fn u r I : n ru r r r i u d.r fr :
Yr

4.3.3.1 ilaonfrsotnn:rltilalailoirrUyailffis: fr.rrui6'uralufrufr
r r6{e {'i rr rou6o onfi r rnu d dr il r : o fl o { ri'u n r : rfi rr J : n ru r 1.r ? r u drfi q o r n o u ru a

,  
qq

o^ a : y'l d rj r :ju ru y u ir r Eir u 1 d'i' r.: n r u il a o q rj'u o r n n r : d r n r s r o r o q ru n 6 a : v
d qas t  U t jlyt: 1v lJq iu dtJU 919.1st o lil u :

* il t no t n o t4 ry a o^ t ty, rir:iu ru y n #r r fi lt riu 6ru d'r o gjq.r d 1 szyo
4_4_ ru 4 9t  q0 { il n ? ]il o ger ?yt I { rn ru q.: r uJ 0 v o n fl u q ar r 4 fi q.: fi 'hirfi q n r : r6ru o o n fi ro u 6,r
lnraooj
nJrJ0qryood:yrnqlu

* shu&utnuiloonfuunudfinnvhata"luixnu, Iquilnfi jxnru
4 4 a ddtn d r  

- j  
,roqr: ril rroufioonfrrrnusi'fi 16'o rou'rr'r, oir.r 1 d*, ut4.,uluuf ry-uaow eo

- i - - - - -  a cf  4 -2) A qd arfln0'rnilailu tud{rr?et6orJ 0'tl.f 1: nr:dilqilE fld n.:rrurnTao qnq rrei
! .v{

tfi o r? In n ri r fiu'hi o^ ru rir fi q n rfr ru o o n 6ro u 1 6'.i r u 1 6r rn^o rfl u o U ry a o^ d : u fi
14_1.9 d a aj< ro ,  '"[il fi r n r ur ro u fr o o n fr r rer u ai fr fi o qjlu d rr n r o r rsi rj rriu rus vr irrfi r ro u G o o n 6

._-  44 |  
^  

d r . - .d__-r___-. t4 lq 4 U t ,  9.{  o t4 r6t  9^rretuet0{s?rjretrJrs|lJd?umQnli]atu'lrjlu:r{nru o=.r"trJsirufloln'u'trjlr{rfrel
oioqryaod:e1u

4. 3. i. 2 il a o n fls o t n n 1 r rh a t s il o tY v fiu n nu# d'.r 1 6'n ei r r ru r r rdr 1 u
lY

:Lnfr z rj r fiu hi o^ru 6'r o r o q n 16:l'l a J q : ro u r fi sr rfl u'h fu il : I u d fi nr a.r r u i 6'u
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il r n :J r u d d: rJ'i r'h fiu vr : r u drij u d'u qr : r u ei o dr n r il 0 u d ru t n il r rvl vr do rt ? ri'u

(American Medical Association) ooRtJ'l:iu:{r{1fi'r6nldltfluvr:rudri"l
,  A a I  , !  

-  
I  c '  e t

lJ:vrytfluJor:? 6l u rrsidrfu:Jvv'rirr tflurirfiufirJ:rqorn'ltfiuvr:rud
dr h v i  

-  
is  4 i  ia '  lv '  - . , -  4^14^!a a

[1\:lvrilu -[rtttuoruqra Yl tutaQa:Jltuutglu?fl run?lruo gn?q{ 0{ trutnanl:toltJ

'l aIe: rou 6.rrfl ufrrnr: drl#rfr q'h:iu vr :ru d
4.3.3.3 l#w#csruttrimad: ti'ttiuut*3rrfilruraqotulqtfrn ti

crun ; 6r r.i r u ul^ o rl rwa dr{r'l il tfl u o r m r : r o { tcra dl dI pr u l il do l ff .r du gfr u 6.r

arrur:otdtfluor-r'r: trav'[#vld'.rstu{tuttritryadto'r{rJruI:ntu1fi?'lu 6n
J- r  ,  4.4 o6re. ,^ -- f , f f :1#f f jU

vtIulrrut:IR:vu?ufl']:ttJ9lli londcril i l ' l tfitnqfll:ttl lt{aliu01
u6- i4

i la{.:tu tuoa:tvt4{1Ju

4.3.4 rirfluruvrqir adauufrrlcym rI:nttrmarunlsiodr.r'l: r : trya dr rsi a v

rryadluix nruro{t: rdor nr:tirnrafl cont?artv'tao1#rilurfi orvlfi l'[un:vl:u

nr: rila ruo A6{6il rnAo a3r I vld'{ {'lulu n1; d r:lfiin ttavcf oilttcrl cf ru dn

t4 : o 14 I n'hj ldrhsr r a o d'l { rt o rfi u{ tryn do y n r a t ta y tfi e t{a d rl#rfi er I: n si r { t
,ilriu u, * 3't. rfJ u ri rriu ru^q td u'l lu Ia n d at u't, o,,flil cy u r t o I 1 : n

t4e,  !  
-  

e)
tu114?lutel t ' l :1eu1:Juu^t)t lr ,  

,  !  s i  d, J i
4. 3. 4. I ffl uo tn nltiuri M a d : d r or r o n q 1 n d ( glucose) fr .: rtl u ri rsr ra fr

I  q9r |  :

:'l.lfllu tSflaolau{trynd travn:et'[1:iuturnurr (long-chain fatty acids -

LCFAs : c | 8 - z+1 fi il ry r rrrfi o u ri'u o Ejd'u r u*.t riu n^o'hj arru r: or{r bJlu

rryad'ldd'rud':ro{ tvr : rsfi lru ta qa turn lrqj drdo.rfi 6u gfi urfl ud'rn rr{r

trsin:gr'hfutulqnal.l (medium-chain fatty acids - MCFAs : C 8 - tZ) lu

rirriutrr*3'tr ficJurqtffn:ln6.rr{rhJlurryad"ldlqu'lxido{nr:6ugfiurflu6'r
il r r{r u o n 0 rn riu rir:]u ru v vr 3r r fl.: l#tfj u o r r r : r ei o rd t l rrya d'ld cil r'ra 1#

rsadfi oril r: lpru'lildosni.r6u gfi u 6'lriu trya ddlfi ormr:o dr{ ilotfi u{ ei? u

1#il a o qra^oor fi qt nrnd ff 'r rirfl lill#tfi sr l: nu n ofl tdoqr rfl {tt{16't aqil ld



v
I o v I  I  qr)  Ul  <

?r urrJurJyy{:r?s?u [14:yuu [?rar?uu rlay dTRrilrro':rirlororfirJrelrfju

I:nrurrrru6du
i aU tr,t Y- o 6t I I o

Rl: mlcrnd til tq: UO 114 1: Yl 1 tfi :yLJlJlJ: Y dlm Q nYl lAlU (neuropathy)
f4 rd 9J4. t  J qy!  

-  
9 dt  tJtg,

ti lrun?1il:dn 0uttlju-lJ151 [tfltcraadlil1:6t tsultJutJvl,{:t?tlju0t14't: t9l
g)t l  

"  

t  

id u d 9)4 nY4 u

4U?U t:ntu114?1UynJ0',lR1:rrUU-U'.r$1 fl snAilru1ilft?]tJ:dn tqonila{01fl
Al,  !  

-  
I  a 14 ,Jo 

-  
J !  

-  
I  4 dr a a

il: tRnulilutJy?'t:'l?tTtu.: trun?il a {uu ultJ1t}JvTt:t?n{tiluu'l?lfluuu9l

rdurfiufiI:n diabetic neuropathy ld lnulilfidun:rulq "l
-  

i  dt  s 4 
-  

J:  t
P{A O U ?t U { I 0 { R 1: t1J U t : 9ltu 1 t4 ?'l U n 0 n 1: t 1 9t ?I n { { lU Vt.1 U tilt :',tV tetrA A

t4 r t49ru !  
'  

o A t  !  j  c ty s r4
nJ tfl:lJu19t1aou].tTtoliluil tu0lJ:1flo1nil'tfl tail0y t14ila{{]uttfl R0n: :il

/  a 4 dy i '  & t  4 A '  A 4 |
1J0{[9YAA t:Jgl]UOAdefilf lS]O.l ttOym?mil:1.1fl]u 0{t14U0U0Oillcf0{9fi l t[91

!  
-  

I  I  qY dl |Ya u |  4 4 o qg)g)t l
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Jru lu a o?u lu i r': n r u qi': ufl o { riu I: n sr^n rfr o (Dayrit, zooo) ri r:iu l v n ir rdr
o 9 Adt rAd '  'y  

q

drrrirfi riluar:rJfr fr'ruvsiodrufi'rrfioI:n uov'hirirl#tfi nnr:6ourtortffo
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I

* qi rrfi olrfafi rfJu arrmsr ror'l{riqlilni nr{yrrJ l: nr?rL l:nrinun
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s:.t .rirrqy{ryrfi ofi fi'h#urfl uoaoqmad, rilrirur*Ylrfi q nrarurififi rsu 1 u
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41J?U HIV rtAV til [UAO:Uuflvtr'glo h:drrvtu4ngt?l1rJ tlrJuytru? Macallan.

et al. (t99! :ru{ru'jr rjr:iuruvn#r.rfr.r.rir'l'lfadu t niurfiol:nnrsrXu
t tu

(measles virus) rdol:nr?ru (herpes simplex virus-1) rfioI:nrJrnrflrrflou
(vesicular stomatitis virus - VSV) rdol:n sAR rraerdol:nuiorun
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^t^^^^ 4-r-- t4y /  q ,  -  J &
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3 A oi
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(Kabara, 1978)
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