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Abstract

Trans-fatty acids (TFAs) are defined as the sum of all unsaturated fatty acids that contain one or more
non-conjugated double bonds in a trans configuration. Dietary trans- fatty acids originate from commercially
hydrogenated oils and from dairy and meat fats. From the perspective of the food industry, partially hydrogenated
vegetable oils are attractive because of their long shelf life, stability during deep-frying, and semisolidity, which can
be customized to enhance the palatability of baked goods and fried foods. Although no definite differences have
been documented so far between the metabolic and health effects of industrial and ruminant TFAs, the intake of
industrially produced TFA has declined, and in Europe, the majority of TFAs are of ruminant origin. Due to the
scientific evidence associating TFA intake with increased risk of coronary heart disease (CDH), the Korea Food
and Drug Administration (KFDA) issued a final rule that requires the amount of trans fat present in foods to be
declared on the nutrition label, by December 1, 2007. In addition, many food manufacturers who use partially
hydrogenated oils in their products have developed, or are considering ways, to reduce or eliminate trans-fatty acids

from certain food products.
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232 QA HX = mRzARe st FARE

5 =H AAA A= BFEFEY A
oF 1-8% @HHe gt Wl FamBAE A
FEEsHE 10~-60%(RES BT 25~45%) B=9
=2 + OO Ackman RG9}F Mag TK 1998).
19909t 7= TFASH Az gke] BAlol el A
38 ool Mz Autd AstSo] X193 (Malmros
He} Wigand G 1957) ©o]& A4, A&t A F YA
AMe 2 5 o HAE A7stA st &k
Mensink RP$} Katan MB(1990)¢]] ©]o] Lichtenstein AH
S5(1999)0] TFAS] HFHZFT FA = LDL-cholesterol
ST Alojo) gl ARBASL ATk WL 2H o]
A AAA 2 TFA gt dZ4lo] 4o LuRER
AzAel Guht 45
A PIX= A&7 FA
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Fig. 1. Structure of cis and trans fatty acids.



AYg ERALAGolgta FEuh 3 EdAA g
AF 2 M gEiME AT PAEn

U5 FDAE ‘ERAAPAHE s o] 4o trans &
o o]FAFE T e BE BxF AAS
ot FHOFEAT S A BXIAYE A9
ekl 7g9)shal gloj(Tarrago-Trani 5 2006) v] ol
Fo] o|ZARE AT Qe APNoE $Paa 9
th ool AXoM B = j

linoleic acid(CLA)= TFA %
7k WEE TFA 22

2. EMAX|HIALS| MM

TFAw= Aoz GHY deAFdas &% 2
AE = ole WFEEY olM cis Fo BE3A
Wato] mAEo] s fastH Ao thWolff RL 5
1998). a& 244wl &b dF Ade V8 =
Aol Ao M xate] ShaH cis Y BE¥sAw
g TFAZ H3A7)=0 ole 25 Adsoiut §7]&
o, A& SEE S AL = JEE o 4%
de Aol Hense Aoty a1y TFAY
FH 239e APFes Aad HRRANEN S
Egete AFEOIT AEHoz Ay REASG
9 u}
il

dt=E5o SZolg9l: TFAYXE F 2 vaccenic acid
(C18:1, tilolvh. =gk A&fx9 FA 3 F sk
QA EHFHMA Lo =EFoEN AHY 2T
TFA o] ddA 5ol FA A&Flr LAH7 = s}
(Ackman RG9} Mag TK 1998). TFS Table 1 TFA
F Tudel He AFEEY HF TFA FFS e
o $EAHAY) TFA FLL 10-60 gl00 gO= o)
FEY AE2 2545 /100 g S ol = v
of 715l HE 22 MEEE AYddE 1~8
g/100 g, FAA&RlA H 3 g/100 g9 TFAZ} &
A E Y THWolff RL % 1998, Ackman RG$} Mag TK
1998).
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Astpgol A olFZAee slstetE] FeErt cis @
A trans PO 2 HpHo] TFAZL BdE™ ©|54F
o} 371%) linolenic acidoll +45 FA7}sH o)FAF o
270@1 linoleic acid® AR A o]=ZAgo] & 719 cis
Fel oleic acid®} trans FQl elaidic acid7} 3L 7]
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TrEojdth 22 AEHFAE AMESH
Ex wel] ml TFA @l o)53
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Moreno MCMM 5(1999)9] Ao 9osld &4
e In G, 25518 5 2
S 02~06%2 TFAE
2 JlRsm AL LR AT /)
TFA $2E 271390 BES AF 22LEQ 150
~200Te A= TFAY #9221 3748 2olx| @sko
W 250C ool 3o mE:A] 4~6%2 TRAYVE A4
Haark AEFA F7 BdetHE HAAE T A4
Y= TFAY &7 o] bt SdEfy L&yt
it & oleic acid ol & FAE AEF BF
Table 1. Average trans fat content of foods that are main
sources of TFA

: Ttems
Ground‘ beefk e ]

Mzat, and Beef tallow 5~6

rof(iilry‘ts Butter 2~7
produc Whole milk 0.07~0.1
ShoYtenjngs 10~33

. Margarine/spreads 3~26

foods with

. Breads/cake products 0.1~10

hyI Y od Cookies and crackers 1~8

01qu Salty snacks 0~4
Cake frostings and sweets 0.1~7

Refined edible oils 0.1~-3

Z 2 . Wolff RL 5 1998
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234 QAo nA= EUdA
A H TFA & elaidic acid #Fo] 9401} B X 31A
WAk @ol & T /E AMESH FSol= TFA A
AgE EA E3 ZAHE claidic acid BT trans
linoleic isomerse] ko] =givh B3 HAHF = Al
A% 718 F71H2R BEslFe F5ol TFA A4
2 A & YATHRomero A F 2000). WA ZA}
of 9%t 43%F9 TFA Qe &gt A-HGeifler C &
2003)0] M= ZAFE 10 kGyZ7hA = TFA A4 2Fo] w]w]

AT 50 kGyel e HEe] FHE FEA o 13%
o] TFA7} AAH I 100 kGy ZAMA] <F 4% HE9
TFA7} A=A A4 AAdes AFe] ZAsE

BARIEO] 10 KGy olstolEE wAbAZAb] 9%
TFA 842 2A 4334 Yot 2 Roltk
3. EMAX|HO] MFEE

0B 2vHE ER2AY RRES whlolt
22U, AolaR Wik ohzh AR Aol Fepol=
A7 5 FEAN ABYRE T2 AROR BRI
U o2 g3kl 21 4FoIA #¢HrHDanicl DR
B 2005). $4&F A7 £EYL WFRG 2e o
AgAe) va A4 WARA @3, TRl AR

Table 2. Trans fat content of domestic products in Korea
(2004 ~2005)

Edible oils

Fats and oils £05
Shortening - Margarine 144 + 102
Biscuits 28 + 21
Chocolate products 32 +24
Snacks Snacks 12 +22
Microwave popcorn 11.0 + 0.1
Popcorn 0.1 + Q.1
Breads 06 + 0.8
Breads Cakes 25+ 1.7
Donuts 47 = 1.7
Hamburger 04 + 04
Pizza 04 + 02
Fried chicken 09 + 1.3
Fast foods French fry 29 + 19
Frozen potato for frying 35 +24
Fried foods 03+ 02
Mayonnaise ND"
Others Coffee creamer ND
Instant soup (powder) 02 + 02

"ND : Not Detected
&3] : Korean Food and Drug Administration

FRAEZEFEA 4238 A65(2007)
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o A9 ¥ W(Craig-Schmidt MC 2006) ©]=o]
6% energy)® 7H& AFAFo] oy odvx HH
%u 2~14%% AAste T3AL Gl Hlé}wﬂ &
& ol thFig. 2). HUES 35 AF st EA
kel oF 40% FE=E F7IU Aol=, W, iﬁﬂﬂ %
N HAsE 2 the EEA xﬂ-.wﬂﬁ 21%, w7+
AN 17%, ZARALDANA 8%, #AAFIY HE 59
2 FANA 5%, *EHoﬂ/ﬂ 4% FAEE dAste Ao
2 veiygth EFgdAs A8E 21 g0.9% energy),
£9] 22 g(0.8% energy), T&2 2.3 g(1.2% energy),
ulz 2.6 g(l 0% energy), @@= 2.8 g(1.3% energy), ==

Aml

TFA intake (g/day)

P L F S ST @“ & S K &
S5 T & & <z NS
\.e,b% :'2: b Q70 < ()Q'Q gé <& é\ < >

Fig. 2. Intake of trans fats in United States and European

countries illustrating dietary sources.

Z 2] : Craig-Schmidt MC. 2006 World-wide consumption of
trans fatty acids. Atherosclerosis Supplements 7: 1-4
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ol 40 g(1.5% energy), 7]l 4.1 g(1.4% energy), Y|
Y= 43 g(16% energy), of¥dA= 54 g(2.0%
energy)® UENNTE SYBH(E F2 AMSStE A E3)
A FVHEE o] Hoh b HAFL Ho ama
1.4 g(0.6% energy), X2FZ 1.6 g(0.6% energy), o]&
2ok 1.6 g(0.5% energy) & FNURAY 1% olatES A
FHsle Aoz FAHUTE Z2GHAY 0.5~2.1%9
Aot 8 s EdaAy JAEE £ JdY
A9 10~19%E A st FapA gl Ao wstwd
FFs] $e oIk tiREEe Yo A

ol

o
2
D

o

3]
ERLAY HAFo] Eolx WFE5E Fd Cavd
B2 2 gday2 QA fAHY=E EdAAY o
Fe T7MA BAH oz A detae] A9 43
Ste Ed2AY iR uiFgEdqA FH3 Ao
2 etk 53], EREaIstee AERAFR of
et Aigu 29, AEFE 58 FiqE o
9 ERaAES MHAsta glernz ol o #i
=¥ol g HETh I gt gholnt G AE4o|
AMe aF9 Ed2Age] @iHol ed dFe
0.6 g/person/day, UE- 0.1~0.3 g/person/day ©. 2 A}

9 tH(Craig-Schmidt MC 2006).

4. EAX|HO| QA0 O|X|= A&t

AFAAN FE2E3H77F HE g gz gAEL
2 FFE olF TFAS 7ol mA+= FFo| that =
ol Ageolsith. 27 197089 ¢k 803t human
feeding studyoll M H-EAsi5 xE3tete A 202
AR AAWEAEY 8F FZU2H E0 serum
lipoprotein profileol] TFAZF U HJ8kS Fx] gd=thu
B E QI ci(Mattson FH 5 1975, Formo MW 1979). 1
Yy o]F AFEE 27|19 I dutd s w
Gk 1990\ Mensink R¥} Katan M(1990)-2 2 3}x) v}
ko) cis-monounsaturated fatty acid9} W) uldle] E&
22 AJHksto]l serum LDLE HDL cholesterol levelod] )
A FFe AREIET AAAASAA 45 d#F9
0%E ol Al 7Y AW F o= g Esle
AAEFA0|Z HASEE 3 A7 TFAS SFAS 1]
%2&}7 serum lipoprotein levelel] VB Q3 n)x =g
LDL cholestrol<- Z7}A]7] 31 HDL cholesterol & 7+24:A)
At A8 ¥g A4S LDL cholestrol S ZFAA] 7] 30

HDL cholestrololl & HgFS F2] @d=tis Aol BRI

E 235
(Lichtenstein AH 5 1999)5] WA TFA7} E3A9ArR
o B AR Aoz FFHUTH TFAZE IA6) )

e S Fig 300 e Atk

D) AR Al wA e 93

TFAS] o]AA] % 3l conjugated linoleic acid
(CLAY= AAlo mt&dst 4 848 Jehlls Ao
2 d8A vk 2y JFEY TFAE E5A34
At 293 £ 8 G491 Ab-desaturase?] A
& AsAA FFAQA ALAALE Selstd A
Aol ARFAS oAl oo A dAME W
XA FHA trans-trans linoleic acidE FI5HE cis
linoleic acid®] hAMS YA A}A arachidonic acid®] %=
7} =o] ZAadcks ®East gltkHu FB 5 2001).
Hgo] JatReol TFA AFHS7Hes "Hotd 257
A S vA ot HAgs A 5+
e EAghs Z2iEadd FEe gaa
ol AE Fx Rt FdFE PF F Qv B
A th(Valenzuela A9} Morgado N 1999). Z35F TFA
2% YAz gFe FH AGe oAHol =
o] A DA gate] 3Rl arachidonic acid®] A3 ¢
ettt B 1E 2 It Mann G 1994).
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AsE dERE 0% FHE Aol B9 A
FHRe W Axed AR whd 4ol AsHY
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AA e vA = EM2A e o ARG

TFEANAME AA)HGTE o] & US Health Professional’s Zo % CDH &L Ags Zo] 7+AAZ
Kol

Follow-Up Study, Finnish Alpha-Tocopherol, Beta-Carotene o uj il

Cancer Prevention Study, US Nurse’s Health Study TFA 43+ 838 A2 9 XdY 559 4
(14-year and 20-year follow-up) @ Dutch Zutphen AW GFAAAF g 55 29 Weles 59
Elderly Study o] tiE#olt} ol& AT d&LHA %] ”‘54 A% AFES TV AR
TFA 4# ¢ CHD 919§ 7ol Zd 4o JadA e Atk TFAE A©¥3} DL S &HES
BHoch ¥ Em 9y AMIS SFA 43¢ CHD  HDL 2 2HEE Y3ri HiHglow, TFAY
AFE o= o oFs FEFAV RRHUT A2 e SoE X9zt

£9], US Nurse’s Health Studyol|A] <d 29 5% &f =
Fah= SFAE cis-unsaturated fato 2 UiAF LS we= & EAAF)7]
CDH f1dE°] 2% FaFed AR 9 2% T
Sl= TFAE cis-unsaturated fate. 2 thAFE o CDH A gl
AR EC] 3%} FAAAT. 5 TFA AHBL 22T @

@

ZH2HE oA e
FQ Aoz HIHI 9l th(Mensink
1999). ml=o = AEH
APER}S] ok T~ 8%7} EW@ARY Au)ZEd 7ig]

= 2003, Ascherio A

ojft

A B % tHMensink R} Katan M 1990).

Hepatocyte
ncresse in LOL, WLDE cholesteral, triglycerides, Lp(al lipoprotein

Decrease in MDL cholesterol
Drecrease in LDL sire

MADPH

tembrane

rece;zfm

TROS, LNO, TNFxE

Trans fatty acids o
{within fipid 1af) Endothelial cell

Endothelinl dysfieciion
increase i sICARE,
sWCAM-1, E-sotoctin

Cyrsoby
al wransducers

Atheroscleros

Plague rupture

Adipocyte
Diabetes

brcrease i free fatly 3cid levels
Breceease in trighyeeride uptale
Drecrease in cholesterol esterification
tncrease in inflarmmatory resporses

EH stress

{e.g., Bver X receptor}

idden death fromcardiac

v Merribrane revep!
K artivatin - g g, wolllibe reg

Monocyte or macrophage m

tmereased inflamenaton riponies
{e.g., TNFor, interbeuhin.g)

Fig. 3. Potential physiological effects of trans fatty acids.

%A : Mozaffarian D, Katan MB, Ascherio A, Stampfer MI, Willett WC. 2006. Trans fatty acids and

cardiovascular disease. N Engl J Med. 354: 1601-1613
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TFAZ} 0t 9 d<dell 1o Al AgatEg &
ek £31 i@lr% Hyom 53], U HEES
A28} TFAS Fake

=N S%Q’ltﬂ sl TFA: 20%2 @A A =

gtk Hy¥dohBakker N E 1997). 28|y 9%
SAHES TFASH Wdate] 9ts], A3 dF & o
g 5 Aot stgey
(Hunter JE 5 1985), & A7-oA%E TFAS] 2 o
2 AAEA] gtrhPetrek JA T 1997). oj A 9}
Zo] TFAS toly WA ¢e] FA o sl 2

At AFE v v S AFolngE gog ALF
AA el TFAZF S LA X T B3 o
B2 A7 A& s o otk
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~—

WEEE fo) EdaA o] 9
FEE {5 TFA 439 CHD 938 E79 B4
13224 4709) prospective 17 B A =) 01
TANE FY5 & FFAAE BolX
3:] 3708 Aol A %94;}7‘]—‘& 2A T 29 ’8}3’&7_
E H A tHTurpeinen AM £ 2002). A& oz A
TFA9Jr g9 wEsE Triﬂ TFA7} CHDS} 919 &
FolA e olge dAFol YA KINFH =R
AAA HAFY 05% olsh, BESFH FEo] A
S92 AHYE R & o884 /) oivd §HY
SAE T TFA &&& JAsts 02 ol &
Hol A&EAE BEh ol sHge g FF AT
} BastAR AF74A g Aige] 9t uks
= i TFAE 0720 = 9FS 54 ¢ &
5]3:] Fig. 49} ZFo|conjugated linoleic ac1d(CLA)§ A A
Y Aggol BusrHTurpeinen AM S 2002). 18
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91 o2 Z(Hunter JE 2005) 3% & o445 Zol
kealghil & w) <F 20~60 keal, & Aoz ZHAME
27 g9 EAAANG HANE Al AN
Z % qlch wetd o)W RAgg e sl
AdE Hxst 0}34“4 oA A= 05%
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2

1.4
1.2 4

0.8
X
0.4
0.2 4

Vaceenic acid
{% of total fatty acids)

Time (d}

0.5 4
3.4
0.3
0.2

0.1

CLA
{% of total fatty acids)

O v

Fig. 4. Changes in plasma vaccenic acid and conjugated
linoleic acid(CLA) in subjects who consumed diets
providing 1.5 g(e; n=10), 3.0 g(4; n=10), or 4.5 g(m;
n=10) vaccenic acid daily.

Z 2| : Turpeinen AM, Mutanen M, Aro A, Salminen I, Basu
S, Palmquist DL, Griinari JM. 2002. Bioconversion of
vaccenic acid to conjugated linoleic acid in humans.
Am J Clin Nutr 76: 504 - 510
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