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Abstract

Fatty acids are an important component of lipids in plants animals and microorganism.
The fatty acids are not found in a free state in the nature. Fatty acids are commonly exist
as a glycerol esters in the form of triglycerides. If the carbon-to-carbon bonds are all single
bond within the molecules, the fatty acid is saturated fatty acid; if any of the bonds is also
double bond within the molecules, the fatty acid is unsaturated fatty acids. The chemical
structure of fatty acids is carbon chains with a methyl group at one end of the molecule
and a carboxyl group at the other end. Monounsaturated fatty acids have one
carbon-to-carbon double bond, which can occur in different positions. The most common
monoenes
have a chain length of 12-22 and a double bond with the cis configuration. Trans fatty
acids occur naturally in small amounts and found in a variety of products such as margarine,
butter, potato chips, chocolate bars, cereals, doughnuts, cookies, and breads. The fast
food industry uses hydrogenated oil to fry many foods, including French fries. Hydrogenation
changes naturally occurring unsaturated fats into trans fatty acids so that they are solid at
room temperature and have a longer shelf life. However, trans fatty acids have resulted in
the possibility of adding LDL, VLDL and triglycerides, and also reducing HDL that is the
cause of disease on atherosclerosis.
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1. uni

nymlvsiu mmmlﬂmamu fim R-COOH
Imﬁm R Wuanglalasadueu (hydrocarbon)
m@ﬂamammmauan%aﬂ (carboxyl  group,
COOH) FadmussAUsznouvasiusiufildan
msaagluiumnlasnadwelsa (triglycerides)
Lﬂuaaummwamlﬂaaﬂsﬂm (oxidized) 1Ju
WA U109 wu”l,ummimuusumumwm Hin
waztilodnisng 4 lusfuainenmsnisulsenu dnag
aglusUradlnsndwelsn uasdmupaiaaimasen
(chotestero ) viselaifinloalndiia ( (phospholipid)
fy Lualsuuuaﬂaawlmwamm% Ao n3alusiu
(fatty acids) mmﬂim"lsumwuuwamm (saturated
fatty acids, SFAs)uay ﬂsﬂiwmjumlmamm
(unsaturated fatty acids, UFAs) Wensalusiu
suumm"l,uamm Suvadunsalustuialyibudh
GNER) (monounsaturated fatty acids, MUFAs)
wawnsalusurialidusdeiou (polyunsaturated
fatty acids,PUFAs) saufiansalusiunsiud (trans
fatty acid %39 trans fatty acidtrans-unsaturated
fatty acid)

2. ylinvasnsalusiu
nsalusiuiiansalusuriinduiuasnsalusiy
winlaldus Tnelaseadramaadl Usznaude
ﬁmmi‘uau (@) LLawmmlaImmu (H) umiam
Boatuduanslelnsensuey (hydrocarbon) %11
ANugvesaelalasatsueurensaluiu
Juegivyinvensaladudiuiuasveuniny
mummﬂmamﬂaaiuwm 12-22 p¥AouUAISUDY
mmﬂmﬂmwmmwmwa (methyl group, CH))
LLavaaaﬂmwmmwmmiuaﬂ%aﬂ (carbox-
ylic group, COOH)
2.1 nsnluduyiindusa
ﬂimlmuuaummﬂuimLaﬂamwuﬁum&n
(single bond) iy lyiflsiusee (double bond)
uaﬂwmvmumaameammwaa wulaunly
lugdudnd ‘mmumau ITUNENSY Laznandua
Ul T (cheese) Wadniintauazfniiu Wudu
2.2 nsalvifuvdinlaidus )
nsaluiurialiduiinelululuanaia
WusiReuagiusee Ingiusrasilnaus 1 Wuse
IeNINNIuALIUSEATIINNNY 1 sy Tnag
agviaiuUszanm 3 ATusupznBIaNe Hdnvny
Lﬂumaﬂmamammwaq wiadu 2 naugey
gl
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2.2.1 ﬂsmlsumszmmimmmml,mm

nsalusfurinlisusidafoaneluluana
ffusweliies 1 wiv Tanvazduveanas wu
Asalelaan (oleic acid, OA) Junumnlunis
MOUALDITEUUNANRY (immune respond)
Hglunsidawelsa (pathogen) Wy wuafiisy
(bacteria) Wos1 (fungi) Feazluvingusiuniu
wilasva (macrophage) Wwadkiindenvvdn
aulwllod (lymphocytes) waziialasila (neutrophil)
Hwann)sonLau (inflammation) wagyieinw)
sAfne (infectious disease) [1] YpNINNY
nsalusurialidufmidanes Slddawasanisan
syavvaslasnawelsauag HDL (high density
lipoprotein cholesterol) yilviluafsoan1niila
uwarvaeaLden wuxnhuttusenen (olive oils)
Y1iua dfus1dnn Yrsfuanluan thikusdam
umumaﬂﬂmaa mummmma Uamea lawn
Jaswanay 1Ja'rv|u'1 iammmamﬁmwmm& 9 Judu

222 ﬂmlsumu“numlmaummsaau

nsalusurdaldsudidetou dadunseluiu
lmaumwma‘l,uiuLaﬂamwuﬁwwmmmmmu
Toun Tewwnn-3 (omega 3 fatty acid, M3 fatty
acid, n-3 fatty acid) Fnuluthsiutan Towdn-6
(omega-6) mﬁmmuﬂimlsuuuml,ﬂu (essential
fatty acid, EFA) nsnlauiaeseiind s19neves
ausirnusidudosldsunnesisudsenu
v iesanlilansnsadanesils Tnslanns
Tolwn-3 NYrananuLdEssmenIstAnlsAle
(cardiovascular diseases, CVD) [2] ansehu
Insnawelsn anmudssransnlsAvaandan
aupsiiu (stroke) wardsdmduansiunisandu
Y841apnALaen (anti-thrombotic) waga15Au
MIBAEY (ant-inflammation) [3, 4, 5] F8aAAUAY
wagn1senduvetluiuuinavasniien annsie
Nnlsanaentianauadfiy vselsamila 1Wudu

2.2.2.1 Tawi-3 .

Towin-3 Wunsalusuadialududs Tawn
nsaluduneani-laluaiin (Q-linolenic acid,
ALA) nadlanzlnunzdludn viansalududiie
(eicosapentaenoic acid, EPA) waznInlalagy-
LN BLUBNUSDALEYLE (docosahexaenom acid,
DHA) [6] nsalusuneari-laluain wWasulddu
EPA uaz DHA laludsmaies Jsdnlusioddsu
NMITUUTENIURIMS VTR N TLETUNE] EPA
way DHA Wiadheiiiunsalusiunsaeswiing Jail
AU ndutusnanevesnus
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wmimlsuuwuumﬁiummi lduA Yanwaueu
Uanyun y vieunssy qumu 1 Yfudnaln
hifunenmumetu thifududes wéssaiiess
fisiuselaitisanusuna LDL I was EPA fadae
annsenau [7] WWudu

2.2.2.2 Taln-6

Town-6 laun nsalaluwadn (linoleic acid)
Fesmeanunsaasunselaluadnlhiiiunse
unuan-laluiadn (Y-linolenic acid, GLA) uay
nsnezAlalin (arachidonic acid, AA) l¢i
nsalasfumani s19n1odanseid uiele
m@umﬂmumﬂmmi nsmezs1Alain THduy
AIRUAMSUELATIZANTIERUATUAY  (prosta-
glandins) [8] wagansiolawuBes (eicosa-
noids) [9] 8ns1dulewin-3 elowdn-6 fisnid
1:5 flenaliananuaunsaveslowni- Tunis
\Anlsaviaanidanitila (coronary heart diseases,
CHD) Tuwaisdionsnaau 1:1 alz"l,ﬁ,idﬂmaammm
ansavadlowin-3 [6] wuluunduieng o way
asvhasilad (fast foods) Wusiu

3. LukNUaATNVRINTA lUsiU
s wangynIaludu nsnlusiudase (free fatty
acids, FFA) gnidiwadlngadelusiusiinnly

Worin  uazgnuudadiwadlaeduiv  fatty
acid-binding  proteins  (FABP)  %&491n1u
nsnlvdudase

sesgnnszdulvieglusuiedialae (acyl-CoA)
neuduiulusauim ey acyl-CoA binding
protein (ACBP) ilulululnasuiaie (mitochondria)
Wiialneaseandlgu (peroxisomes) 1fin Jn1-aandiadu
( f-oxidation) Lﬁamﬁmamwé’qmﬂugﬂmaa ATP
wazamdou virenluludiuvesoulananadin
(endoplasmic) WieLAnteavas (esterification)
wdusiviavedfinuaziiowndfialae wionsaludy
dasy laduniv transcription factors aglutglu
AIUANNITHANIDBN VBT (gene expression)
MﬁamwuLﬂaauiﬂmuwiﬂsmuam Fadu signaling
molecules 1usummna1ﬂa (glucose ) Tudsuna
wmmﬂulﬂawmmmszjaa wduvAsudunsaloshy
Base iiewdsudundsnuvesienenau [10]
Fannd 1

nsnluiuiunaseaunIn

ATP formation and

heat dissipation
Transporter

Proinflammatory
molecules

—>
- Gene interacti</ ‘
- Eicosanoids *  Esterification

TG
- Modulation of

enzymes/protein cholesterol ester,

- Elongation/desaturation phospholipids

dl ace L4 L
2 1 unvedduvesnsalusiy (AALUARIY
[10])

a. nsalusfuvdalidudruguain

nanlaturialiBusitdssleitusane
Yannolaanesea agelsinuunssiiniua lif
fuguaw Ae Wuanimguedsaiierfunasaiden
Hudu

4.1 Towiin-3

Townn-3 wu nsauweani-luluwadin HOL,
EPA (eicosapentanoic acid) tay DHA
(docosahexaenoicacid) wuunluNwsnIn
frudausis Teawn Uauwaueu (salmon)
UauuAlaslsa (mackerel) 708t (walnuts)
waaunand (flax seeds) WandY (chia seeds)
Toglawiy EPA uag DHA Wmnﬂiuﬂmmw
Uagn anma Uannews Sdfesluthtusiing
ﬂimlsumu%umuwwmwmﬂmmaaﬁum‘w 11 EPA
drsanmsdnauiianniglusiane Vil
auyadasy (free radicals) anas Uasiunisiniengal
yaunaniden (platelet) mmﬁmaﬁwmﬁwﬂu
Maamaammamlm m“lmaamlwa‘naum
anAUdssmansiinlsawila Tuaae? DHA
Lﬂumuﬂimawamaa TNasaN1SYINIIUTDY
iledle (tissues) 0¥tz sTULUsEEm AupILas
900 (ratina) dnmdnduronssyivlate
WaILELDe Y8emsninenalnnistesiulsamila
(cardioprotection) iinlalaglewin-3 aggnnsedu
(activate) W1 G-protein-coupled receptors (GCPR)
(6, 11] 31 DHA Fuffu GPR120 dwasie nuclear
factor-kappa B (NF-&B) pathway [12] fan il 2
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Cardi .

A 2 Towiin-3 wag metabolites
funabnnstestunsiinlsaiila (Rawdaanu [12])

4.2 Towiin-6
- Tewf-6 1 nanlaluladn Fadunsalusiu
Adwdu ndAldudiudseneuvesiawas
wnle¥u 5-10% Tndaanuunsname [7] 160w
a1snerulun1sdunsiest nsneysiAladin [8]
nsuanlelawiuess [14] Yrelunisudesnves
Fon anmnudsvesnisiinlsanasnideniile
‘LJsmmﬁumﬂmlaIuLaaﬂmm Ufinaansyau LDL
smaammwmasmmamsmmiiﬂmmmuiawmm
(hypertension) Kedunslasunsalusiuntiolisus
Bedou ununsaludusindud aunsadesdu
nsiinlsavaanidensilald agelsAmunslasu
mmlwu%ummuawu Adudunseseguam
vl Mmedinuauli Lﬂuaﬁwmmmammu
Maag]l,aaﬂwﬂ% (ythrombogemc properties)
dnreduduansiesdudaunsigilelasuses
Fudu proinflammatory finaufiniadeidease
asiialsanasntdenialale egralsiniu
mssuUsemulutinados winislasunsaludiu
ﬂzjufﬂuLmlﬂiumamamimmmiamau [13] wysnn
1uumumumau muumﬂwm dstusin thiu
azhanla Ysfudmdes tfunendnes waz

Yhifunznon Wudu

4.3 nsalvdunsud

nsalvtunsudfifunsalusuedalidus
fiflassasramand! danmit 3 wuldeslusssud
ffinnnufisenisifslelasiau (hydrogenation)
Tursuite ililassadramnaaiivesnsalusiy
suumimaumLiJaguu:dadLﬂuﬂimiﬁuuumumpwmu
Mltdnvarnaduresval vietawdsiavan
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Y2871 91111585 DULAYAANITLNT WA U
arusaiuilaunuly Lﬂ‘julwammﬁﬁm
feunhlWlugsamnssunsudnenmaietas
anFuYU NUNINTUeM3 LAl LWend Wines
(bakery) vuuils A3 ANA LueLigs (margarine)
Falddmsuimeims mauuds nealss Asuviaw
Asufenduvu It wg YuungunseUsng |
Lavensvien Wy fudimen ogslsfnn
nstasunsalvdunsiudluyTunauin
nuIdNaLiiy LDL-cholesterol wag HDL-cho-
lesterol [9, 14, 15] \udunsiaiu guam
desninafintadodsdunmsiialsaieaiy
vaaalden [9, 16] Wu lsaviaaniionila uag
lsAviaanidandiad iamﬂiﬂau o wu lsAeu
(obesity) I5Avurmanu wilail 2 (type 2 diabetes)
azNLUuIsﬂmmmmammmﬂﬂm‘uamLmuaaszm
vjiamﬁaﬂ’m metabolic disorders [17, 18, 19]
Fauawehlugnisme Dudu

(n)

nsnluduiunasiogunn



ﬂiﬂiaaﬁﬂ (cis-oleic acid)

COOH

|/\/\/\/\/
NN

Al 3(n )mmwmsm%mmma PRGENGERN
‘vmmmwwimmammalamﬂ wimmﬂmsmm
lelaswanlsrusiuite (vegetable oils) () laseasne
muﬂmmwamaqnswiaaanwwuiumuuuman
55-80% [2]

5. unagy

ﬂimlsuuwmaaiummi feglusulasndwelsd
maaﬂsJaEJLLmimJuﬂimlsumuaas“mﬂimlsumuamm
waznsnluiurialiBui wu nanluiulowdn-3
(omega-3 poly unsaturated fatty acids) Fadu
nsalvsiunTvuselevinusiane Freannsentay
AN uazn1sensuvedluiuuinamaonden
nsnlusiulewin-6 Jedadunsalutusiduiivienie
nlile nszvun1siinlelasiau (hydrogenation)
Tt duveaman (unsaturated oil) ¥l
nsalvsiunsud mwmﬂmﬂuumyulmmu LaTan
ity wynsaludunsudluingi wu lineg
Wduugnen Ysfundy Wiiunensn we Ann
murzhwam (French fries) JUNUULALT ASULTE
wazlLAAST Y INNSANYISIENUNNTINY WU
mslasunsaludiu nsmdludSinasnniiuly dua
fensLiinsyu LDL cholesterol Uagansysiu HDL
cholesterol luiden [7, 9, 18] fetlu n33uusenu
pwnsninsalviusdeluiniuly duauiu
AALEEA (risk) siansiinlsAveIaeniien
(cardiovascular disease, CVD) Tsaau 9 leun
lsALum 3llaf 2 (type 2 diabetes) [17, 18,
19] s Femsndnideanisiulseniuems
wuﬂsmmﬂimiwummam ammmsﬂwamﬁma
mmwmamhumumu YUY ATUULLTENVTE
LUINOT FLYINUAUNINTIN waranAILLFe
sansiinlsaliunistiansnsinsanemielsa
lanazaendente
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