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Summary

Fats and oils are one of the major essential dietary nutrients to
maintain human health. They are important sources to supply the
body with energy, fat soluble vitamins, essential fatty acids
(EFAs)-that are important to maintain central nervous system-
and polyunsaturated fatty acids (PUFAs) that are considered to be
very important in preventing cardiovascular heart diseases.



Fats and oils mainly consist of triglycerides which in turn are
made of glycerol and fatty acids. Fatty acids may differ in two
ways: carbon chain length and degree of saturation.

Unsaturated fatty acids naturaly occur in the cis form, where the
Hydrogen atoms in the double bond are located on the same side
of the carbon atoms, but when fats and oils undergo
hydrogenation or refining process, the Hydrogen atoms in the
double bond are transferred into trans, unnatural form, where
Hydrogen atoms in the double bond are located on either side of
the carbon chain.

Many researches proved that trans fatty acids (TFA) have
deleterious health effects, they are implicated in cardiovascular
heart diseases, diabetes, excess weight, allergy and Liver
Dysfunction, in addition of the risks in the early life, because they
inhibit the formation of long-chain polyunsaturated fatty acids
which are important for both growth and the development of
vision and the central nervous system early in life.

The deleterious health effects of trans fatty acids lead many
countries to determine their levels in diets (the European union,
USA, Canada and Australia) on the one hand, and to put
regulation to limit their ammounts in diets on the other hand. In
July 2003, FDA published a final rule in the Federal Register that
amended its regulations on food labelling to require that trans
fatty acids be declared in the nutrition label of conventional foods
and dietary supplements. In the same year WHO recommended
that the intake of TFA be less than 1% of the total daily intake of
energy.

In Syria there is no research to determine the levels of TFAs in
diets. Moreover, there are no regulations to limit their amounts in
different diets (except for Syrian Standard 182/2000 for olive oil).
The food labels in Syria do not declare the levels of TFAs, besides
the consumers’ knowledge about deleterious health effects of
TFAs are missing.

Present research aimed to determine trans fatty acid levels in
Syrian vegetable oils and their products as an inducing in
declaring them in food labels and regluate their levels in Syrian
regulations as a future objectives.

To determine TFAs levels in Syrian foods, 93 samples were
collected from local market: 25 oil samples (olive oil, soybean,
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sunflower, corn and cottonseed), 10 hydrogenated vegetable oil,
30 fried product (fried potato, Flafel, chips; 10 each), 11 biscuit,
10 chocolate, 3 baby food, 4 betfour.

Fat was extracted by using Soxhlet method, and the extracted
fat was used to prepare fatty acid methyl ester derivatives
(FAMEs) which are analysed by gas chromatography (GC).

Oilve oil contained low levels of TFAs, 0.17 g/100 g in average.
Among TFAs trans palmitoleic (C16:1t) was the dominant (62 %
of the total TFAs) although it is not mentioned in the Syrian
standard for oilve oil (182/2000). Most of olive oil samples (6 of
9) were correspondent to the Syrian Standard mentioned above,
while 3 were not.

Vegeable oils contained higher ammount of TFA than oilve oil.
Soybean oil contained 1.55-2.29 and 1.79 in average g TFA/100
g, while sunflower oil contained 0.57-6.56 and in average 2.33 g
/100 g. corn oil contained 0.23-2.26 and in average 1.47 g /100
g. cottonseed oil contained very high levels of TFA between 0.14-
11.22 and in average 3.06 g TFA/100 g.

High levels of TFAs were recorded in hydrogenated vegetable
oils between 0.64-9.78 and in average 3.69 g TFA/100 g. Only
one-third the samples were practicaly TFAs free (less than 1 %).
This means that hydrogenated vegetable oils are a main source of
TFAs in diets.

All fried potato, Flafel, chips, betfour and baby foods samples
were practicaly TFAs free (less than 1 %). The highest recorded
levels were 0.47, 0.99, 0.25, 0.¥Y and 0.20 g TFA/100 ¢
respectively.

TFAs were 0.11-0.99 g/100 g in fried potato. Soybean oil was
the dominant oil used in frying (alone or mixed with cottonseed
oil), which explains the relative increase in TFAs level compared
with Flafel and chips. This is because soybean oil contains high
levels of USFAs especially linolenic acid.

Low levels of TFAs were recorded in Flafel (0.03-0.47 g/100 g)
because cottonseed oil (which contains high levels of SFAs
especially palmitic acid) was the dominant frying oil.

Chips samples contained very low levels of TFAs, between 0.07-
0.25 g/100 g, because unhydrogenated palm oil (which contains
high levels of SFAs) used to prepare these samples.
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Biscuit samples contain very high levels of TFAs, between 0.12-
6.85 and in average 2.64 g/100 g, as well as chocolate samples
which contained 0.05-10.43 and in average 1.95 g/100 g,
because hydrogenated vegetable oils were used in prepration of
biscuit and chocolate. These products also contained high levels
of SFAs, which give these products high potentially for deleterious
health effects.
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AMP 2—-amino—-2-methyl-1-propanol

AOAC Association of official analytical chemists

C Cis

CLA Conjugated linoleic acid

DMOX 4, 4. Dimethyloxazolin

DV Daily value

EFA Essential fatty acid
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FAME

Fatty acid methyl ester

FAO Food and agriculture organization

FDA Food and drugs administration

FID Flame ionization detector

GC Gas chromatography

GC-MS Gas chromatography-mass spectrometer

HDL High density lipoprotein

IBFAN International Baby Food Action Network

IR Infrared

ISAAC The International Study of Asthma and Allergies in Childhood
IUPAC International union of pure and applied chemistry
LDL Low density lipoprotein

SFA Saturated fatty acid

T Trans

TFA Trans fatty acid

UHT Ultra high temperature

USDA United State department of agriculture

USFA Unsaturated fatty acid

WHO World health organization
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0.3473+0.0000°Y | 0.0000+0.0000 | 0.0000+0.0000 | 0.3425+0.0001 | 0.0049+0.0001 | CHO1
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1.3203+0.0003% | 0.0446+0.0002 | 0.0287+0.0004 | 1.2160+0.0008 | 0.0310+0.0001 | CHOS8
0.2135+0.0168° | 0.0584+0.0354 | 0.0095+0.0035 | 0.1114+0.0004 | 0.0342+0.0144 | CHOS9
0.7596+0.0120° | 0.0305+0.0004 | 0.0000+0.0000 | 0.6949+0.0110 | 0.0344+0.0013 | CHO10
1.9504+3.0471 | 0.0299+0.0345 | 0.0751+0.1665 | 1.8087+2.8765 | 0.0368+0.0302 | Mean

(p < 0.05) & (s5ime o (g5inn 38 2pns ) dpenl) Gaum Adlinall ConY) i (V)

Aagill odag NsSsd g Ver [ ¢0),90 haugially o)A Aad Joly Vo, 6F Alaise dad el culS
VY oA e YKl elgialy (YooY) Dyerberg 5 Stender 4] Jeasi e dnd cwls
SV A e YSall elgaly (Yeoh) gssals Mozaffarian saas lee el as ¢ Ve fE
S ) VS dl) a8 axdisall cpall g3 cpli s CDBAY) Gl &l TFAE Ve [ §
(S 335 o zrnee Sl an cigl)

K A TFA % ) (e el daw Jo cagial 08 Al climl) e % £ daws o Jasdy
) (8 A8 hall Aadl) Gaseal] L)) alaall (g YsSsll liic)

«CHO9 (CHO5 (CHO2 (CHO1 il st 4 (S8 3005 Jaay) gl s ) andidl
& % €0,0Y 5 YVY,)) 0),YA (¥4,0. ‘2'1,0\) Sy aes (e gl lalgisa Jdn CHO10
oalins) s Lo 1aag caigll Gsm badina cilS aid IV Ll o aled) ae o(aisl) e dalull cilial)
«CHO3 i) aosali 8 zaeal) Jidil) cuy andiid iy (g Vor [ & +,70) TFA (e Wlgiasg
Laliys (sl e YSed g Yer [ E Y08 FY) Ule TRA (e Wlsise olS Sl CHO4

EA



e Ggial AN CHOB dumll 3 & yaeall Jiill Cuyy 2igll Jsa Sy (e e padid Elaidic paes
CHO7 duall 3 SN 5035 igh) Jon Gy (e grade padiind YSes ¢ Voo [ TRA ¢ )0 8 4
(YsSsiig Yoo [TRA E +,29) TRA e 4llE S e Gigial Gl

Ge g Ve [ YT VW) CL8Lt (e Adle s e «CHO4 (CHO3 itual) &igial
Bas ity V] e oV ile S5 LS lgmiea 3 znead) Jil) ) aladiad Gy (sl
.(Lock et al., 2005 <Precht and Molkentin, 1995) s aell fulee (o dpud)

o el gginall 48 1aadls (CHOB VS sill diml ahe sileg K1) Labidll c YV, & JS2N,
Aal) oda 8 2 aeal) Jadill Cuhs digh) s ) (e e pladind Gy C18:1t aall (sl

mtf
-
2
&
2 o
0.4 =
=) &)
il
= &)
=
&)
o 9
bt g 5 g
2 q o =
=) ®x X O
© @] &)
< A% PVan
=] S0 VA N . oV S |
=
|®]
e = J
5] e
0.24 - = & o
= & s
@ <
= ()
= A
9
9
o
) o
gz po
o &)
0 Lot N 4__‘];47 A
v
3'0 min

0 10 20

C18:1t ¢ adisall gginall 4gdty CHOB YgSgdd) bl A1 gilag Sl Jakadiall YV, ¢ JS&)

¢9



)il -1 — ¥ —¢

Oandl Lagaia 8 Jay Cuay il pials dAdaall 3l e sl e lie £ aes

Y aY) Gl 3las mla LeasS) ) Gand) leagioal (xSl Slial) Lea) cuad s Sl
Al il Culu€ g Ay Aalull Gliel) (e aall paliiul o(lelaiies Aalall Cigll Gaa Chias
oabeadl Jiall i) i .FAMES uaad 8 padana) ge o) cpall sl &5 caall 44l
Ao s Y0, Jsaally JTRA Aoy 4aS 2aady aadiadl aall g5 20808 GC Jlea (S 4l
sl e 8 TRA 44,

ookl clie b A8y el Aiaal) (aleal) ciligica Yo, ¢ i

L TFA C18:3t Cc18:2t Cci18:1t C16:1t .
. gVt gVt gVt gVt i
0.2359+0.0003°@ | 0.0481+0.0001 | 0.1514+0.0001 | 0.0240+0.0001 | 0.0124+0.0001 | BE1
0.2540+0.0002¢ 0.0552+0.0001 | 0.1584+0.0001 | 0.0270+0.0001 | 0.0134+0.0001 | BE2
0.3335+0.0004¢ 0.0000+0.0000 | 0.0508+0.0001 | 0.2827+0.0005 | 0.0000+0.0000 | BE3
0.0410+0.0000? 0.0000+0.0000 | 0.0176+0.0001 | 0.0235+0.0001 | 0.0000+0.0000 | BE4
0.2161+0.1150 0.0258+0.0277 | 0.0946+0.0658 | 0.0893+0.1194 | 0.0064+0.0069 | Mean

(p < 0.05) 48 (s5ive o (s5ina (3 35as (A sanll o Adlidall oY) i (V)

B o Lagllgialy (TFA (e las A8 Lo o palladl cpitall lsial Yo, 8 Joaall e il
Sar lees clegain & mhagall e Jaill Cuy Hladil Ca C18:3 1 5 C18:1 1 (e lan 4L
o ) e i A Ll Legd (Yoo ) Leth 5 Hansen cawss TRA (e il Laajlic)
<y C18:2t asn o) L aadlys (BEL saind) Al 8 siley KU Laladall VA, € JSEI
Adal) ol 8 LI TRA ¢ an0 (o (alaall dpnal)




my

. =]
042D
1:020 .ﬂ|\.¢
29 €810
2 €810
120419 €810
0:020
10101 €810
0:720
R T8I0 27810 —
0 T8I0 ~
M 5810 ,
|
ETR)
G —
0:810 A
LD
191D 0:L1D
/ =
4
0910
05510 —=
041D
071D |\|M
S 0
~— o

min

20

10

TEEEN

L)

Lag ) Jakadall VA, ¢

ALEs

Ca

BE1 ,

o)



Skl 4 f-v-r—¢

2p8iall L) cudall ¢ Y1 ) el 32 LlsSe cclanall (e JURY) 4361 e Slie EDE pen o
i g Ay g vl Galdind clagie mie ol 5 <y S daatll ey ) ALyl WS Lasa
iaall (alaal) Ao gis 1aS Adpeal GC Slea b it ) FAMES uasd b bl gaall aadiig
Al ligal) 3 sagasall TRA 4S5 daegi con Y1, 8 Jaaally ccolinall o3 Lggind il 485 il

JUk) L] 8 A8 il Adaal) (alaal) cligies YR, ¢ Jganl)

S TFA C 18:3t C18:2t C18:1t CcC16:1t .
gVt gV /e JARRY(d gV /e gV /e i
0.0691+0.0001°D | 0.0087+0.0000 | 0.0083+0.0000 | 0.0187+0.0000 | 0.0334+0.0000 BF1
0.1954+0.0004° | 0.0000+0.0000 | 0.0366+0.0003 | 0.1276+0.0000 | 0.0312+0.0001 BF2
0.1833+0.0000° | 0.0095+0.0001 | 0.0362+0.0000 | 0.1114+0.0000 | 0.0263+0.0001 BF3
0.1493+0.0263 0.0061+0.0047 | 0.0270+0.0145 | 0.0859+0.0526 | 0.0303+0.0033 | Mean

(P < 0.05) A& (s5ima e (ssine (38 255 () 3paal) Garm Ailisdl CaY) i (V)

O ngli TRA (e 455l s o cagial 88 Allaal) SO cliall o ¥7,8 Jeaall e Jaadly
OsATs AsCherio 4yl duasi Lo dagiil) oda cadlla 25 ¢ Voo /& 4,00 Laugiallyy +,Y0 5 0,0V
it Aaall o3 o (g a2l e TFA % YV (gony JUbY) ddel (g leg o lsatiiad cpdl) (1944)
anll 0o Bl Jaball (3 TRA 35ha ) Laspal) cluball 5l Cua 0 Gaaal L ) YY) 4L
Jeadl 55 oWl WY1 8 e 58 b€ el 1Y gaall o e L 5 Ll
(EFA) iwmlul) Luaall (mlal) adaas e 306 Ll WS ((Dalainas and loannou, 2008)
Sl Lpuanl) dleall jskailly saill 8 Lol 150 EFA Cali Gus ((Ascherio and Willett, 1997)
Jubyl 42eY Al Jel 485 sl cudl 13, .(Stender and Dyerberg, 2003)
TFA e Lall dayneall gsaall e 31 43690 el < o (IBFAN, 2003)

Allad)l Gliel) & Sl aall (meall 8 C18:1 11 bkl Guil sl (aeal) of Jaadl
O Nsang ) (Yeo0) gaoals Lock lassh dagll sday cculall paal duadll dajagll e w6 s
il (S (8 Apgall dajagl oo il sas cadall paa (8 Ll el (aesdl s LB Gaea
TFA ) dsidl e dgaall (ageal) Jypas Aliliiall daling Lyl gl o waal) adains Cua
-(Heipieper et al., 2003)

8yshall dalse (e 2l o dadh anall 4 Jo Cpal Laily TRA 4o (e ol 48Uy a5 ol
Ge Oy (BF2 Liall e siles Q1) Bbaall ooy VA E ISl ol L) Jladl TRA L
e ((C10:0 sins C4:0) ZuiseySH Abulidl 5yead dnviial) diiaall (aleal) agay habadll 13 Pla
Lol Ay 8 S LS Tagia ads IS Cula s qieaill b aasisdl ) of ) el

oY



ol Sl aeal) dgay led Jaadlyy BF2 JkY) 430 dued Jihe gileg SN bl 19,¢ J<al oy
sl A e Al (C10 as C4) Aldud) yuad dxniiall dyiaall paleally (C18:1t 11) el

my
<
2
9
)
co
0.4+ )
= = ©
o =] © » =
S o ©
22 S8 .
S|1S 2 a =
© [ O & ¢
— oo
2 0 g
o L

I
0.2 1
3} 2 =
%3
W O { g
\ o
= %
= 3
S S =
&) o oot
. NIRFIE A A afth A _LA A A o 0 N
v
0 10 20 30 min

BF2 July) 4,3 Lisml 88 5ilag K1) Jabadal) 14, ¢ JSAl)

Aag el LAY aiaal B asdiaal) caall Al | pdal) anli—¢—¢

oy



Ly L) Laié 485 j0al) dgaal) (alaa¥) e cpall dpn of oSy 3 aiall gl iy Y
Ge i) call LAY Aaaall sl s desid) Laall (mleal) e cpall (sgine L
el ce Stal Al 48 jsall Liaall (mlaa¥) e AiSen A€ JH gomy oF cony dgshal) dpalil)
S (oS dAaaell) il Gldee il CSLAN gyt Ay ¢ LAY) ade Badate sl Buag daad)
Adle Ao (gt A ALl sl 068 Aagillyy gkl oW dlle Bla cilajal dlgall s3a (i e ol
il gl e Geoiall JSAI ) Jenilly cSWall dape ST Anniial) e dgadl) aleall e
osall Lalil) e 3lia LSy ARl Jelsall daiiny SLall mpe JB dastiall (pgaall a3 Jilaally

A8 cysaally sl A1l Aadl) (e yueill USFA/(SFA+TFA) Gl aladind #1585 el
donl) Gaw YV, € Jsaalls cdanall oda gLl caall 481a) el aii i Cusy (Kandhro et al., 2008)
daog el ilaiall 8 45,0

duugyaal) 48132 agall A USFA/(SFA+TFA) 4wl Jawgia o YV, ¢ Joaa

[edal o | T ) S

(Gasidl + gt Genall + il | (55 53all Gl il canl) il e oaall Balall auil
2.6620.36" 26.54+2.27 0.73+0.69 25.81+2.85 69.79+2.87 Jala
3.61+1.15° 22.13+4.74 1.85+0.89 20.28+4.46 75.35+4.48 Uallay
1.08+0.042 46.19+0.83 0.46+0.12 45.72+0.78 49.80%0.79 KYt)
0.49+0.35? 74.61+20.10 | 9.76+10.40 | 64.85+£13.57 30.46x£13.77 S
1.11+0.262 51.96+3.30 0.44+0.32 51.52+3.58 43.98+3.61 sid
0.96+0.242 50.34+5.45 2.53+0.53 47.80+5.98 47.61+6.06 Jlabf 43
0.55+0.672 69.75+19.31 3.64+5.33 67.80+£19.73 27.28+20.11 VoS ol
0.93+0.212 51.9246.73 3.58+3.23 48.34+4.88 47.20+4.89 ToNe Oam
4.32+0.37% 18.09+1.27 0.17+0.07 17.92+1.25 77.72+£1.26 TCSRET))
4.13+0.11% 19.01+0.43 1.7940.31 17.21+0.29 78.43+£0.29 Lpa Cu)
5.15+1.07¢ 16.12+2.77 1.47+£1.09 14.64+1.69 81.00£1.69 30 )
6.17+2.00 14.86+5.82 2.33+£2.85 12.53+2.98 83.13+£2.98 ol g Cuy
1.08+0.972 32.07£11.44 3.07+5.44 29.00+6.09 66.59+6.09 Ol )

(p < 0.05) 4& (s5isa o (gsina (1 3335 () dgaal) Gana Aibidall ConlI i (V)
Cunn @y 1Y 5 4,69 o Gagli 8 USFA/SFA+TFA duall of YV, Jeaall o Jaadly
G ) cpn el (S by Aalall cilatiall a8 padied) cpall Lo & Kl CBRY)
ol ilatie aii ey Alladl) Gl G A9 Aad AoV Guadl) le s A1 ded SV
el (S sl (DU Alial Ualladl s opaall dsdlinal) 480l Ladl umy V) O3 e
Sl Dals VoS gl ez pagl) panad) ¢ JUlaY)

o¢



A claiiall aes G 400 Aad oY) o Aslal @l o Gl Jeaadl e ity WS
oSy Cumy oxal Aga g0 SFA 5 TRA (e lalsine (mliady dga (30 USFA (e Wlgine g lin)Y
)y Daal 5 geal) gl @)U el sy cayy Aailiiall 8138l dadl) iy SV JL e Lo
e dualiyg) Aepiad) Agaall (bl (e iyl olgine can dl) 038 (il Sbiel A ladl)
AT R e TRA G ddle Lus e agiaYy dga oo (<lial

593l Jalge aniy TFA ¢a assl) Jgatal ilua—o—¢

00



SLSYY e s Ay 8 2l A Jiae Jasgie of (FAO) dgallall e l)3lly 4026 Y) dalaie cuiy
3l of sf ((FAOSTAT, 2005) leie % ¥+ ainsi Lo Leia (ysall Jici ((FAO, 1998) a5/ )il
e [ O g V) lhy Lo dllgig (g5l

oy Lo ol ccpa g Von & Y8V sa g pad) 31 & TRA Jagie of 223 )Y, € Jsaall
YY) Aesll A8 (e % 4, VE Ay o asll (B )l LS YE,EA Jiay sagas /[ TFA £ Y, VY
(esls Sl

DAl (sl LS YA o LeOlgiuly (pagal) duasall A8l e o dpallal) daall dakiie ciy
Bl e % o, AE ol TFA e daslil) 48Ul of & (James et al., 2001) Lle Y£-19 jen,
Laasy LeSlgiuly oaasall

G Yoo ¥ ale 3 TFA (e 436 Y) (sgine alali Clag i g allal) 3 Ao Jof elyailall il
o) Sass «(Leth et al., 2006) % Y 2 42V & TFA (e 43 zsaad) oY) aall clegyill o2
(usSadl 15 % Y e el TRA (e s o coginl Ginll a3 33 (e panl) o i
(VY8 dsan) ol gy el ey Cu zpagall Candl VS0l

oe an Y e Al TRA Glisics 13 Yoo ¥ ale (WHO) dadlall daal) dadaie con )
ipsall Y1 3 Bl ~ il (38a3 a8, (Hunter, 2005) alsliall 40 28l Jlea) oo %)
A A8 e % o,V E Al TRA Ge daald) &l s oIS Caay

Y lalaie salyy Wghaas ) bl DA (e TRA @Dlgind ge 3a0ll) 3yshall Jalse 8l (Says
V) sl ) a5 Cum Ayl Al paleal) e Al dall & %

Pietinen et ¢Ascherio et al., 1996) .l byl byl Jlaal & %Y, Y0 lajlaie 3alyy)
% Yo iy (il (el Llay) Juas) salyy 5 «(Zegarska and Borejszo, 2001 ¢ al., 1997
(Stender and Dyerberg, 2003) vl sl e

QG Gabaly oY) Jlia) 3 % 0 sy Y g ) e 0D s plis) oY
-(Clevidence et al., 1995)

igaall paleal) e daalll A8l Jsdae gl ki o (Ye0)) 5Ty Salmeron bl sy
Sl oIl oY) el e L (e Wil D e g i) e b juctiy Y 38,
(% Y N %Y () %V ldie A8 saall Agaall palead) (e ABUAN Jodae Julis o o fialll 6 V5a a4
o £ laiey SB gl e g)Sudl (g dlial) 3yska Iy

Glaliiiuy)-o

o1



Gt (ks L Bae Jalgad Glld L Candl dgmys g yaall 43091 & TRA 48 b maaly (il ellia
Aayrani Jag pdg 46030 alally 8y Sl aneally da jagall anal

Clilead Ay pie s A5 jal Al msanll e fan AL s e (gypdl Gl G gy
hally ) cyill 4t bkl cujll zhatul o adiad 435l §ylay iy 43585 Adidal) il
den (e gLl ade Baawie Aadll Gaseall (e dlle Cad o dilgial ataly e e a5 ) (53S0
(A

b A8 iall Agiaal) paleal) g sann (o abiedl dul) (C16:1 1) clidsially uilys Jadl)l Gaesd) Jigy
8 Gl ) pameal) (e 4y sl oY) aadl S5 axe e atyll e sl cuy Gl aen
Y alad YAY G ) pul) ) ddealsall

A8 hall iadll Gageall e dlle s o (gsil Cy lae) gAY g ad) Akl Cispll (geia
A Alee Aaliyy Sl el lecapes s f V0 [TRA ) G ol B (gomy Lempand
Jlall o eV ) S g TRA G iy Ll cSayy WAlle B)la Slasy o5 1 Aad)))
508 Jabee 8 deriind) Ll Togyil) oy 135 ol hualy Guadll lpa sl 1 )
Ayse b phdll Cy)

e Ji) 485 el Al Gmsanl (e dimidie dpd e (Wallad-Jill) cully Ll cilainal (ggins
il ol 3 TFA dus b Cadla g i) 3 6 s dap0 aalid G iledll sl i (%)
Aayaglls Al Al ddee oW Aidal 5yl dasas iyl Lo 13) L Anitia s Aoy o5 ey
) i) g 485 jaall Aaall (aseal) (e Aaitie dud e Heanilly Ualladl (356, e JS (o580
A Aapdall Aiall (mgesll (0 Alle A e BBl (gin0 ST cjumat 8 7yl e JAdl
Aedslt e JESY) aany maaly

o) A28 Capnsy g i) Agiaal) (msenll (he Tan Axdiye dp o CysSad) Glie any olgial
G CAE Ver [EIV,80) TFA (o las Gaiipe da o gsing Cumy Akl4 Aigylay #ynead) 3l
wlll aall il ah Lee chasiial) dmall amsesl) (e gdiyall olgine ) A8l (<l gaa)
Al e

Lo gl s canmy A8 paall Agiaall aseadl e &sliie s o gl Sl Gand) Gl (g5a3
lilsiaY) TFA e 40s Llee iad b cilil) (30 % ¥7,¥ 0 2ay Cum cdayigll Alee o U diydadl)
VYA 50 G gl TRA (e Alle s e il 48 cigial Lty (TFA % ) (e B8 e
g5 Aaal) (ia geall Tty Tnan el andl Sliiel 8a M5 cpan V00 ff

e (S5 o il e % £0 ofy VSl b 385 gall Byl (msenll (e daiipe A dgmg el
Voo [E DV LETELTY G cangli A e ciliall o3a Cagial 885 A gjiall dyiaal) (mgeall (e AllA
Anpdall Aaall paseal) o dadipe i o piaill 8 aodiiall aall elsial ) A8LaYL YSE ¢

oy

-



ool s Lee o(SISN B0y Jla) Legie e 5 il cay ol wiedl Gen cuy e L) sS4y
NS sl g5l e gl aal)
leakine % Y 5 0,0V m gl JULY) kel 8 A8yl dnadl) (mseal) e ALE G 3sag )
OAd Ay e b sy abiall Aol (C18:1 t11) elinSB (il (aes S Eun L) el
axiivsall Culall o Leily Ay 8 S Lagen Alla) ciligal) (o a2 chgina) clilgaall (38 3 calal

b s sl apdie s 8 lgaia b

Sluagil—1

oA



Los ) qinail) Jagpds Bl Loy o lpm 485 phall diadl) alea¥) (6 e 35l Jalgall 2
OERY (el Jagydy olial) dapday Cuill Aagday gl Adbdll Sl Glblee gl
Glatiall juaat Loyl ) caieaill ol 385l duadl) (mgenll G5S5 (ga aally Jagpdl) ol
Bl iy IS 30al)

Cilag i aag (gysnall (e g phall Asindl) Galeal) g Al 5,580 daall jhad dais
Al 4,26 Y) 8 L 7 senall (ggaaill caaill aaail sl

A1) latiall s Ol lilay A Aaalil) 3yem A jhall Aadl) (aleal) ca ) 8y
el paally JSI paall A cails )

[ lalls ysie 48 jaal) Ayiaall (i genl) Ape€ lal Cand) 13 3 Aaiall diplall aladiid) A\
ca ) led) daph e B Ay sl sl EDLalaay Alaall salll e g ) 4

o9



gl
G al aalal

faala Ciysiia . ((lead) anill) Lgilatiay Cigl Linglgi€S 1990 L e s oo e i )
N Y —9A o Gl

@JA;Y\ @\)AM
2- Alstrup KK, Gregersen S, Jensen HM, Thomsen JL, Hermansen K. 1999. Differential
effects of cis and trans fatty acids on insulin release from isolated mouse islets.
Metabolism; 48: 22-9

3- AOAC. 2000. Official method of analysis of the association of official analytical
chemists, 945.16 , 17%¢, Maryland. USA.

4- Aro A, Kardinaal AF, Salminen I. 1995. Adipose tissue isomeric trans fatty acids and risk
of myocardial infarction in nine countries: the EURAMIC study. Lancet; 345: 273-8

5- Aro A, Kosmeijer-Schuil T, Van de Bovenkamp P, Hulshof P, Zock P, Katan B. 1998a.
Analysis of C18:1 cis and trans fatty acid isomers by the combination of gas-liquid
chromatography of 4,4-dimethyloxazoline derivatives and methyl esters 978.

6- Aro A, Van Amelsvoort J, Becker W, van Erp-Baart MA, Kafatos A, Leth T, van Poppel
G. 1998b. Transfatty acids in dietary fats and oils from 14 European countries: the
TRANSFAIR Study. Journal of Food Composition and Analysis 11, 137-149.

7- Ascherio A, Katan MB, Zock PL, Stampfer MJ, Willett WC, 1999. Trans Fatty Acids and
Coronary Heart Disease. Sounding Board. New England Journal of Medicine; 340(25):
7

8- Ascherio A and Willett WC. 1997. Health effects of trans fatty acids. American Journal
of Clinical Nutrition 66, 1006-1010.

9- Ascherio A, Rimm EB, Giovannucci EL, Spiegelman D, Stampfer M, Willett WC. 1996.
Dietary fat and risk of coronary heart disease in men: cohort follow up study in the
United States. British Medical Journal 313: 84-90.

10- Bakker N, van’t Veer P, Zock PL. 1997. Adipose Fatty Acids and Cancers of the Breast,
Prostate and Colon: An Ecological Study. International Journal of Cancer; 72: 587-97

11

Becher W. 2003. Trans fatty acids in foods (Transfettsyror i livsmedel) Swedish
National Food Administration, Uppsala.

12- Berghaus TM, Demmelmair H, Koletzko B. 1998. Fatty acid composition of lipid

classes in maternal and cord plasma at birth. Eurpean Journal Pediatr; 157: 763-8

13- Bertoli C, Bellini A, Delvechio A, Gumy D, Stancanelli M. 1997. Changes occurring

during the deodorization of low erucic rapeseed oil.

14- Brat J and Pokorny J. 2000. Fatty acid composition of margarines and cooking fats

1)



available on the Czech market. Journal of Food Composition and Analysis 13, 337—
343.

15- Bray GA, Lovejoy JC, Smith SR, DeLany JP, Lefevre M, Hwang D, Ryan DH, York
DA. 2002. The Influence of Different Fats and Fatty Acids on Obesity, Insulin
Resistance and Inflammation. Journal of Nutrition; 132:2488-91

16- Brito MS, Villavicencio ALCH, Mancini-Filho J. 2007. Effects of irradiation on trans
fatty acids formation on ground beef. Journal of Radiation Physics and Chemistry.
Vol. 63. P. 337.

17- Burr ML, Fehily AM, Gilbert JF. 1989. Effects of changes in fat, fish, and fibre intakes
on death and myocardial infarction: Diet And Reinfarction Trial (DART). Lancet; 2:
757-61

18- Chavarro E, Rich-Edwards W, Rosner A, Willett C. 2007. Dietary fatty acid intakes and
the risk of ovulatory infertility American Journal of Clinical Nutrition, Vol. 85, No. 1,
231-237

19- Christensen JH, Skou HA, Fog L, Hansen VE, Vesterlund T, Dyerberg J, Toft E,
Schmidt EB. 2001. Marine n-3 Fatty Acids, Wine Intake, and Heart Rate Variability in
Patients Referred for Coronary Angiography. Circulation; 103: 651-7

20- Christiansen E, Schnider S, Palmvig B, Tauber-Lassen E, Pedersen O. 1997. Intake of a
diet high in trans monounsaturated fatty acids or saturated fatty acids. Effects on
postprandial insulinemia and glycemia in obese patients with NIDDM. Diabetes Care;
20: 881-7

21- Clevidence BA, Judd JT, Schaefer EJ, Jenner JL, Lichtenstein AH, Muesing RA, Wittes
J, Sunkin ME. 1997. Plasma Lipoprotein (a) Levels in Men and Women Consuming
Diets Enriched in Saturated, Cis-, or Trans-Monounsaturated Fatty Acids.
Arteriosclerosis Thrombus Vascular Biology 17: 1657-61

22- Clifton PM, Keogh JB, Noakes M. 2004. Trans fatty acids in adipose tissue and the food
supply are associated with myocardial infarction. Journal of Nutrition 134, 874-879.

23- Dalainas | and loannou HP. 2008. The role of trans fatty acids in atherosclerosis,
cardiovascular disease and infant development. International Angiology, 27, 146-156.

24- Dashti N, Feng Q, Freeman MR, Gandhi M, Franklin FA. 2002. Trans Polyunsaturated
Fatty Acids Have More Adverse Effects than Saturated Fatty Acids on the
Concentration and Composition of Lipoproteins Secreted by Human Hepatoma HepG2
Cells. Journal of Nutrition :132;2651-9

25- Decsi T, Tjoonk HM, Molnar SZ, Wildeman JAL, Bakker RR, Hadders-Algra M,
Muskiet FAJ, Boersma ER. 2001. Trans fatty acids are inversely related to arachidonic
and docosahexaenoic acids and positively related to mead acid in cord blood vessel
lipids of term infant. Journal of Pediatric Gastroent Nutrition; 32: 395

26- EFSA. 2004. Opinion of the Scientific Panel on dietetic products, nutrition and allergies
on a request from the Commission related to the presence of trans fatty acids in foods
and the effect on human health of the consumption of trans fatty acids. The EFSA
Journal 81, 1-49.

27- Elias SL and Innis SM. 2001. Infant plasma trans, n-6, and n-3 fatty acids and

1y


http://www.ajcn.org/cgi/content/abstract/85/1/231
http://www.ajcn.org/cgi/content/abstract/85/1/231

conjugated linoleic acids are related to maternal plasma fatty acids, length of gestation,
and birth weight and length. American Journal of Clinical Nutrition; 73: 807-14

28- Eller FJ. 2005. Preparation of spread oils meeting U.S. Food and Drug Administration
Labeling requirements for trans fatty acids via pressure-controlled hydrogenation.
Journal of Agricultural and Food Chemistry 53 (15): 5982-5984.

29- FAO. 2004. Major food and agricultural commodities and producers. Retrieved April,
2005: http://www.fao.org/es/ess/top/country.jsp

30- FAO. 1998. Large gap in food availability between rich and poor countries.
WWW.FAO.org/WAICENT/0is/PRESS_NE/PRESSENG/1998/Pren 9870.

31- FAOSTAT. 2004. Food balance sheets. FAOSTAT data. FAO Retrieved April, 2005.

32- FAOSTAT. 2005. Diet Composition: Share in total Dietary Energy Consumption.
WW.FAO.org/faostat/foodscurity/Files/DietNutrients_en

33- Fay L and Richli U. 1991. Location of Double Bonds in Polyunsaturated Fatty Acids by
Gas Chromatography—Mass Spectrometry After 4,4-Dimethyloxazoline Derivatization,
Journal of Chromatography. 541:89-98.

34- FDA. 2003. Food labeling: trans fatty acids in nutrition labeling, nutrient content claims,
and health claims, Final rule. Federal Register 68, 41433-41506.

35- Fritsche J and Steinhart H. 1998. Analysis, occurrence, and physiological properties of
trans fatty acids (TFA) with particular emphasis on conjugated linoleic acid isomers
(CLA) - areview. Fett/Lipid, 100, 190-210.

36- Hansen K and Leth T. 2000. Overvggning af margarine. The Ministry of Food,
Agriculture and Fisheries, The Danish Veterinary and Food Administration,
Copenhagen.

37- Heipieper HJ, Meinhardt F, Segua A. 2003. The cis-trans isomerase of unsaturated fatty
acids in Pseudomonas and Vibrio: Biochemistry molecular biology and physiological
function of a unique adaptive mechanism. FEMS Microbiology Letters: 229, 1-7.

38-Henninger M and Ulberth F. 1997. Content of trans-fatty acids in convenience food, Z.
Erndhrungswiss., 1997, 36, 161-168.

39- Hornstra G. 2000. Essential fatty acids in mothers and their neonates. American Journal
of Clinical Nutrition; 71(5): 1262S-9S

Hu FB, Stampfer MJ, Manson JE. 1997. Dietary fat intake and the risk of coronary heart
disease in women. New England Journal of Medicine; 337:1491-9

40- Hulshof K, van Erp-Baart MA, Anttolainen M, Becker W, Church SM, Couet C,
Hermann-Kunz E, Kesteloot H. 1999. Intake of fatty acids in Western Europe with
emphasis on trans fatty acids: The TRANSFAIR study. European Journal of Clinical
Nutrition; 53: 142-57.

41- Hunter JE. 2005. Dietary levels of trans fatty acids basis for health concerns and
industry efforts to limit use. Nutrition Research 25: 499-513.

42- IBFAN. 2003. Comment on the Proposed Draft Revised Standard for Processed
Cereal-Based Foods for Infants and Young Children, 3.

43- ISAAC Steering Committee. 1998. Worldwide variation in prevalence of symptoms of

1y


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=16028984
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=16028984
http://www.fao.org/es/ess/top/country.jsp

asthma, allergic rhinoconjunctivitis, and atopic eczema: ISAAC. Lancet; 351: 1225-32

44- James M, Lyznicki MS, Donald C, Young MD, Joseph A, Riggs MD, Ronald M, Davis
MD. 2001. Obesity: Assessment and Management in Primary Care. American Family
Physician. 63-11, P: 2186.

45- Jeppesen J, Hein HO, Suadicani P, Gyntelberg F. 2001. Low Triglycerides-High High-
Density Lipoprotein Cholesterol and Risk of Ischemic Heart Disease. Archive of
International Medicine; 161: 361-6

46- Jiang J, Wolk A, Vessby B. 1999. Relation between the intake of milk fat and the
occurrence of conjugated linoleic acid in human adipose tissue. American Journal of
Clinical Nutrition; 70: 21-7

47- Kandhro A, Sherazi STH, Mahesar SA, Bhanger MI, Younis Talpur M, Rauf A. 2008.
GC-MS quantification of fatty acid profile including trans FA in the locally
manufactured margarines of Pakistan. Journal of Food Chemistry 109 :207-211

48- Katan MB, Zock PL, Mensink RP. 1995 Trans fatty acids and their effects on
lipoproteins in humans. Annual Review Nutrition; 15: 473-93

49- Katan MB. 1995. Exit trans fatty acids. Lancet 346, 1245-1246.
50- Katz AM. 2002. Trans fatty acids and sudden cardiac death. Circulation; 105: 669-71

51- Kempf M. 2003. trans-Fettsduren Eine Risikobetrachtung (Trans fatty acids
A risk assessment). Institute of Food Chemistry.

52- Khan M, Pehrsson P, Lemar L, Teter B, Sampugna J. 2003. Changes in Trans Fatty Acid
Profiles for Selected Snack Foods in the USDA National Nutrient Database for
Standard Reference.

53- Kleiner AH and Hansen GL. 2001. Pizzaen er en bombe. Teenk +Test no. 11,2001: 8-11
54- Knize GM and Morgan NJ. 1999. Impact of processing on food safety. p. 67-68

55- Kohlmeier L, Simonsen N, van t, Veer P, Strain JJ, Martin- Moreno JM, Margolin B,
Huttunen JK, Fernndez-Crehuet Navajas J, Martin BC, Thamm M, Kardinaal AFM, and
Kok FJ. 1997. Adipose Tissue Trans Fatty Acids and Breast Cancer in the European
Community Multicenter Study on Antioxidants, Myocardial Infarction, and Breast
Cancer. Cancer Epidemiol Biomarkers Prev; 6: 705-10

56- Koletzko B. 1992. Trans fatty acids may impair biosynthesis of long-chain
polyunsaturates and growth in man. Acta Paediatr; 81: 302-6

57- Kovari K, Denise J, Zwoboda F, Kemeny Z S, Recseg K, Henon G. 1997. Kinetics of
trans-isomers fatty acids formation during heating.

58- Lake R, Saunders D, Jones S. 2006. Level of Trans Fatty acids in the New Zealand food
supply: Christchurch, NZ: Institute of Environmental Science and Research Ltd,
Christchurch Science Centre.

59- Lemaitre RN, King IB, Raghunathan TE, Pearce RM, Weinmann S, Knopp RH. 2002.
Cell membrane Trans-Fatty Acids and the Risk of Primary Cardiac Arrest. Circulation;
105: 697-701

¢



60- Leth T, Jensen HG, Mikkelsen AA, Bysted A. 2006. The effect of the regulation on trans
fatty acid content in Danish food. Atheroscler Supple. 7(2):53-6.

61- Lichtenstein AH, Ausman LM, Jalbert SM, Schaefer EJ. 1999 Effects of different forms
of dietary hydrogenated fats on serum lipoprotein cholesterol levels. New England
Journal of Medicine; 340(25): 933

62- Litin L and Sacks F, 1993. Trans-fatty-acid content of common foods. New England
Journal of Medicine; 329: 1969-70

63- Lock AL, Parodi PW, Bauman DE. 2005. The biology of trans fatty acids: implications
for human health and the dairy industry. Austerian Journal of Dairy Technology
60:134-42.

64- Mahfouz M. 1981. Effect of dietary trans fatty acids on the delta 5, delta 6 and delta 9
desaturases of rat liver microsomes in vivo. Acta biologica et medica germanica 40
(12): 1699-1705

65- Matthew J, Albers MPH, Lisa J, Harnack PH, Lyn M. Steffen RD, David R, Jacobs JR.
2008. 2006 Marketplace Survey of Trans-Fatty Acid Content of Margarines and
Butters, Cookies and Snack Cakes, and Savory Snacks. Journal of American Diet
Association 108:367-370.

66- Mauger JF, Lichtenstein AH, Ausman LM, Jalbert SM, Jauhiainen M, Ehnholm C,
Lamarche B. 2003. Effect of different forms of dietary hydrogenated fats on LDL
particle size 1-3. American Journal of Clinical Nutrition; 78: 370-5

67- McLennan OL. 1993. Relative effects of dietary saturated, monounsaturated, and
polyunsaturated fatty acids on cardiac arrhythmias in rats. American Journal of Clinical
Nutrition; 57: 207-12

68- Morris C, Evans A, Bienias L, Tangney C, Bennett A, Aggarwal N, Schneider J, Wilson
S. 2003. Dietary fats and the risk of incident Alzheimer disease. Archives of Neurology,
Volume 60, 194-200

69- Morrison WR, Smith LM. 1964. Fatty acid analysis: Samples that are primarily (>99 %)
triglyceride. Journal of Lipid Research 5, 600.

70- Mozaffarian D, Katan MB, Ascherio A, Stampfer MJ, Willett WC. 2006. Trans fatty
acids and cardiovascular disease. New England Journal of Medicine;15, 1601-1613.

71- Nardmann B. 2000. Trans-Fettsauren: Risiko furs Herz? UGB Forum, 1, 39-42.

72- NSW Food Authority. 2008. Trans fatty acid survey, A survey to determine the level of
trans fatty acids in a range of Australian processed and takeaway foods; 13.

73- Olsen SF, Srensen JD, Secher NJ, Hedegaard M, Henriksen TB, Hansen HS, Grant A.
1992. Randomised controlled trial of effect of fish-oil supplementation on pregnancy
duration. Lancet; 339:1003-7

74- Oomen CM, Ocké MC, Feskens EJM, van Erp-Baart MJ, Kok FJ, Kromhout D. 2001.
Association between trans fatty acid intake and 10-year risk of coronary heart disease in
the Zutphen Elderly Study: a prospective population-based study. Lancet; 357: 746-51

75- Parrott D and Greenwood E. 2007. Dietary influences on cognitive function with aging:

10


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7345825&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7345825&dopt=Abstract

from high-fat diets to healthful eating. Annuals of the New York Academy of Science,
Volume 1114, pp. 389-397

76- Pax J, Douglass L, Sampugna J. 1992. Effects of linolenic and trans-fattyadics on
neonatal survival of C57BL/6 Mice. Journal of Nutritional Biochemistry; 3(7): 342-8

77- Pedersen JI, Ringstad J, Almendingen K, Haugen TS, Stensvold I, Thelle DS. 2000.
Adipose tissue fatty acids and risk of myocardial infarction — a case-control study.
European Journal of Clinical Nutrition; 54: 618-25

78- Petrek JA, Hudgins LC, Ho M, Bajorumas DR, Hirsch J. 1997. Fatty Acid Composition
of Adipose Tissue, and Indication of Dietary Fatty Acids, and Breast Cancer Prognosis.
Journal of Clinical Oncology; 15(49): 1377-84

79- Pfalzgraf A, Timm M, Steinhart H. 1994. Gehalte von trans —Fettsauren in
Lebensmitteln, Z. Erndhrungswiss, 33, 24-43.

80- Pietinen P, Ascherio A, Korhonen P, Hartman AM, Willett WC, Albanes D, Virtamo J.
1997. Intake of fatty acids and risk of coronary heart disease in a cohort of Finnish men.
The Alpha-Tocopherol, Beta-Carotene Cancer Prevention Study. American Journal
Epidemiology 15; 145(10): 876-87

81- Precht D and Molkentin J. 1995. Trans fatty acids: implications for health, analytical
methods, incidence in edible fats and intake. Nahrung 39: 343-74

82- Precht D and Molkentin J. 2000. Recent trends in the fatty acid composition of German
sunflower margarines, shortenings and cooking fats with emphasis on individual C16:1,
C18:1, C18:2, C18:3 and C20:1 trans isomers. Nahrung 44, 222-228.

83- Ratnayake WM, Hollywood R, O’Grady E, Pelletier G. 1993. Fatty acids in some
common food items in Canada. Journal of the American College of Nutrition 12, 651—
660.

84- Reitzenthaler KL. 2001. Estimation of conjugated linoleic acid intake by written dietary
assessment methodologies underestimates actual intake evaluated by food duplicate
methodology. Journal of Nutrition; 131: 1548-54

85- Ricerus U, Arner P, Brismar K, Vessby B. 2002. Treatment With Dietary trans10-cis12
Conjugated Linoleic Acid Causes Isomer-Specific Insulin Resistance in Obese Men
With the Metabolic Syndrome. Diabetes Care ; 25: 1516-21

86- Roberts TL, Wood DA, Riemersma RA, Gallagher PJ, Lampe FC. 1995 Trans isomers
of oleic and linoleic acids in adipose tissue and sudden cardiac death. Lancet; 345: 278-
82

87- Rosenson RS. 2005. Low HDL-C: a secondary target of dyslipidemia therapy. American
Journal of Medicine: 118(10):1067-77

88- Salmeron J, Hu FB, Manson JE, Stampfer MJ, Colditz GA, Rimm EB, Willett WC.
2001. Dietary fat intake and risk of type 2 diabetes in women. American Journal of
Clinical Nutrition; 73: 1019-26

89- Saunders D, Jones S, Devane GJ, Scholes P, Lake RJ, Paulin SM. 2008. Trans fatty

N



acids in the New Zealand food supply. Journal of Food Composition and Analysis 21.
p. 320-325.

90- Schmidt EB, Skou HA, Christensen JH, and Dyerberg J. 1999. n-3 fatty acids from fish
and coronary artery disease: implications for public health. Public Health Nutrition;
3(1): 91-8

91- Sebedio JL, Bonpunt A, Grandgirard A, Pervost J. 1990. Deep fat frying of frozen

prefried french fries: influence of the amount of linolenic acid in the frying medium.
Journal of Agriculture and Food Chemistry. 38, 1862-1867.

92- Seppédnen-Laakso T, Laakso I, Hiltunen R. 2002. Analysis of fatty acids by gas
chromatography, and its relevance to research on health and nutrition, Analytical
Chimical Actable. 465, 39-62.

93- Slattery ML. 2001. Trans -fatty acids and colon cancer. Nutritional Cancer ; 39: 170-5

94- Steinhart H, Fritsche J, Sehat N. 1998. Determination of trans-fatty acids and conjugated
linoleic acid isomers (CLA) and their amounts in foods, GIT, 42, 359-361

95- Steinhart H and Fritsche J. 1997. Contents of trans fatty acids (TFA) in German
foods and estimation of daily intake 99, 314-318.

96- Stender S, Dyerberg J, Holmer G, Ovesen L, Sandstrom B. 1995. The influence of trans
fatty acids on health: a report from the Danish Nutrition Council. Clinical Science; 88,
375-392.

97- Stender S, Dyerberg J, Homer G, Ovesen L, Sandstrom B. 1994 Transfedtsyrers
betydning for sundheden. A report from the Danish Nutrition Council. Publ. no. 2.
Copenhagen.

98- Stender S and Dyerberg J. 2003. The influence of trans fatty acids on health. 4™ edition.
A report from the Danish Nutrition Council.

99- Stender S and Dyerberg J. 2004. Influence of trans-fatty acids on health. Annals of
Nutrition and Metabolism, 48, 61-66.

100-Stensvold I, Tverdal A, Urdal P, Graff-lIversen S. 1993. Non-fasting serum triglyceride
concentration and mortality from coronary heart disease and any cause in middle aged
Norwegian women. British Medicine Journal; 307:1318

101-Tang TS. 2002. Fatty acid composition of edible oils in the Malaysian market, with
special peference to trans-fatty acids. Journal of Oil Palm Research Vol. 14 No.
1.p. 18

102-Triantafillou D. 2003. Fatty acid content of margarines in the Greek market (including

trans-fatty acids): a contribution to improving consumers’ information. International
Journal of Food Science and Nutrition; 54: 135-141.

103-USDA and US Department of Health and Human Services. 2000. Nutrition and Your
Health: Dietary Guidelines for Americans 5th ed. Washington DC. Home and Garden
Bulletin 232, p. 28.

104-USDA. 2004. USDA National Nutrient Database for Standard Reference, Release 17.

105-Van Erp-baart MA, Couet C, Cuadrado C, Kafatos A, Stanley J, van Poppel G. 1998.

1y



Transfatty acids in bakery products from 14 European countries: the TRANSFAIR
Study. Journal of Food Composition and Analysis 11, 161-1609.

106-Van Poppel G, van Erp-Baart MA, Leth T, Gevers E, Van Amelsvoort J, Lanzmann-
Petithory D, Kafatos A, Aro A. 1998. Transfatty acids in foods in Europe: the
TRANSFAIR Study. Journal of Food Composition and Analysis 11, 112-136.

107-Van Poppel G. 1998. Intake of trans fatty acids in western Europe: the TRANSFAIR
Study. Lancet; 351: 1099

108-Wagner KH, Plasser E, Proell C, Kanzler S. 2008. Comprehensive studies on the trans
fatty acid content of Austrian foods: Convenience products, fast food and fats. Journal
of Food Chemistry 108, 1054-1060. Department of Nutritional Sciences, University of
Vienna, Althanstrasse 14, 1090 Vienna, Austria.

109- Wardlaw GM. 2003. Contemporary nutrition: Issues and Insights.

110-Weiland SK, von Mutius E, Hising A, Asher MI. 1999 on behalf of the ISAAC
Steering Committee. Intake of trans fatty acids and prevalence of childhood asthma and
allergies in Europe. Lancet 353: 2040-1

111-WHO. 2003. Report of a Joint FAO/WHO Expert Consultaton: Diet, Nutrition and the
Prevention of Chronic Diseases. WHO, Geneva.

112- Williams MA, King IB, Sorensen TK, Zingheim RW, Troyer BL, Zebelman AM,
Luthy DA. 1998. Risk of Preeclampsia in Relation to Elaidic Acid (Trans Fatty Acid) in
Maternal Erythrocytes. Gynecol Obstet Invest; 46: 84-7

113-Wu HQ, Huang XL, Lin XS, Huang F, Zhu ZX, Ma YF. 2007. Gas Chromatographic
Retention Time Rule and Mass Spectrometric Fragmentation Rule of Fatty Acids and
Its Application in Food. Chinese Journal of Analytical Chemistry . vol. 37-7. p. 1002.

114-Yan H. 2000. Chinese Journal of Front Health and Quarantine 2000, 23(3): 175-178

115-Zegarska Z and Borejszo Z. 2001. Trans fatty acid content of some food products in
Poland. Journal of Food Lipids 8: 271-9

TA



	1.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf
	6.pdf
	7.pdf

