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Abstract

The consumption of foods containing trans fatty acids (TFAs) is a matter of concern at present. According to many studies,
trans fatty acids (TFAs) may cause illnesses such as the coronary heart disease, diabetes mellitus, large intestine cancer, and
breast cancer. They can also raise low density lipoprotein (LDL) cholesterol and reduce high density lipoprotein (HDL) cho-
lesterol. TFAs can also inhibit the synthesis of phospholipids containing polyunsaturated fatty acids in arterial cells. As a

- consequence the Food and Drug Administration has deemed that saturated fatty acid, cholesterol and trans fatty acid levels
be listed on food labels as of 2006. The Korea Food and Drug Administration also has required the listing of trans fatty acid
content on food labels since 2007. The aim of this study was to determine the total lipid and trans fatty acid (TFA) contents
in retort food, powdered milk, biscuit and pizza products. The number of samples examined were 2 retort food, 6 powdered
milk, 7 biscuit and 3 pizza products. The extraction of total lipids in retort food and powdered milk followed the chloroform-
methanol method. The extraction of total lipids in biscuit and pizza was by the acid digestion method. All samples were
analyzed by gas chromatography (GC) using a SP-2560 capillary column and a flame ionization detector. The TFA contents
per 100 g of sample were 1-2.8% (1.9%) in retort foods, 0.4-2.4% (1.37%) in powdered milk products, 0-2.9% (1.23%) 1n
biscuits, and 2.8-3.45% (3.03%) in pizzas.
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C18:2n6t, C18:2n6¢c, C20:0, C18:3n6, C20:1, CI18:3n3,
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funneh)oll ¥ 60 mLY FHTE 7tstd EHFT £
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o} & 5 F7|& w1 583} shakingdl ¥,
1027 AN F 5L G2 2 5700 $74 @
AT THA] diethyl ether®} petroleum ether 25 mLA-S 2@
I Y} e 2o @ 23 wEIIgon, AFIA=
&% 7](Evaporator, Tokyo Rikakikai Co., Tokyo, Japan)S
Al B2 o] 7t AR ZAME 2ESA0

X{eke] 7f&sll A Methylation

A} SRRy e 2AY FE2E 30 mg(0.2
mL)Q- cap-tube®l] F3F & 05 N methanohc NaOH 1.5
mL ¥i FAY AAE Y3 F4L 93 EFIET-
Aluminum block 3-2&Z A 587} 100°C§ 7183 &
water bathollX 3238150k W20 cap-tubedl] 14% BF,;-
methanol 2 mLE 71} & F74& 231, aluminum block
gr2xo A 587 718 & ALdA WZAIHY. Iso-
octane 1 mLe} ¥3} NaOH 5 mLE 7}std g3t & 9
A& 2 (Daeil Co., Seoul, Korea)d}] AbZEHE # 3}
sodium sulfate2 ©<3}Q9t}. @543 A2 micro tube?]
g2 o3 GC 48 A3t

Gas chromatography £

EEEANRR 2%, ¥0F 65, VIR 7%, 3&&F
3% Z7te] ERAARPLE B2 Agilent TechnologiesA}
©] 6890 gas chromatography(Agilent Technologies, Co.,
CA, USA) auto samplerS AFE3Hom ohea) 2re =
Aoz FA3FRT. Injector= split ratios 50:1%2 3} split
modeZ2H 2T F 260°CE 3}9 1, detectors flame
ionization detector(FIDYE AREStH o BAL T = 280°C
2 SFFT}. Carrier gasZ+ nitrogenS AFE3IH0 W, flow
rate 1.0 mL/min®. 2 3}, £48 93 columne SP-
2560 capillary column(100 m x 0.2 um x 0.25 mm)& A}&
31Tt Column =% 2&7]9 180°CoA 4083t -F-A| 3k
T B3 3°CH F2A|A 230°CAlA 208 o] ARIAA
FAt. o]Hg 7]7] 7L Table 10 YeRARITTH

S g Aol A ARGS BR8 FALEAY

Table 1. Analysis conditions for gas chromatography (GC)

Conditions

Column SP-2560 (100 m x 0.25 mm x 0.2 pum)
Injection temperature 260°C
Detector temperature 280°C
Detector

Consists

Flame Ionization Detector

180°C for 40 min — 3 °C/min to 230°C —
Column temperature

230°C for 20 min
Carrier gas N,
Split ratio 50:1
Gas flow rate 1.0 mL/min
Injection volume 1 ul

methyl ester®} retention timeS- H| 3} &)
6}9&31, EWAX AL SRS 2A)H ko)) 14 ;quu}
= EAAH 23S T3 AL ERAX| AL dgko
= 3
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2o Table 290 FAISHATH 2 ) GANA 229 &
EEAFFE WIoE AR 23 A8 100 g3 ERL
Apake] R 1-2.8%2] WHE Ueldor I 1.9%
o] FAE P AX} HEZEXFS] 100 g7 ERLA]
it g 28%9] FXE B, BA Y EZENES
1%2] 215 BH{Y. oj9} Zo] A%} BAR] HA EWA
Avkak ke HWa A= 1.9%= Vet en 7+ 3APE
2 E;XARY e zlol7) Wlshs As & o AT
GC ¥4 3l &€& 24} H]E____"“%—-‘?J chromatogram
Z 71 2o EdAXEAE 22 JERD C18:0, C18:1
EWA o)A, 183 C18:1 A]_f; o)A, C18:2 E:;MA
o}, C18:2 A)2 ©|AA| peaks?HE- Fig. 19 YERAATE.
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o BAHE O 2D Lk AR 100 g3 EALR
AR 3RS 0.4-24%2] HAE Hi 1.37%=2 Vet
C/\}-J 2.2 100 gt’]” Eg}\z]lﬂ]-)q-_/] 6]:}2,]:4 g_ﬂ.‘:. 0.9-
1.8%%Z Hit 0.88%2] TA|= E‘ﬁ_}q DAL= 1.3%28] E
Aot S eI &, EAbel E5 100 g7
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Table 2. Content of trans fatty acids in retort food

unit: %
TFAsY/food
Type of product  Company Sample (100 g)
Retort food |

DTFAs' Trans fatty acids
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Fig. 1. Gas chromatograms of trans fatty acid compositions from samples. "CM method, Yacidic digestion method. (a) C18:0,
(b) C18:1 trans-form, (c) C18:1 cis-form, (d) C18:2 trans-form, (e) C18:2 cis-form.

H|AZIRO| EHAX|HIA El2E

B 27159 & ERAAY k2 23} ZTHTable 4).
F S0 AN 7F HIAZE dPdoZ FARE ATt A
B 100 g EMEZPIAS] RS 0-2.95%2] W=
T 1.23%E VENSTE GAF AjF9] ERAXWRAL §ke ¢

Table 3. Content of trans fatty acids in Powdered milk

unit: %
Iy
Type of product Company Samples TFg(S)Ofg;Od
1.8
C 3 0.9
1.4
Powdered milk D 1 13
E 1 0.4
F 1 2.4
U TFAs’ Trans fatty acids.
Table 4. Content of trans fatty acids in Biscuit
~unit: %
TFAsY/food
Type of product  Compan Samples
ypeorp pany P (100 g)
G ) 1.83
ND?
H ) 2.95
Biscuit 1.45
I 1 0.50
J 1 0.75
K 1 1.10

U TFAs' Trans fatty acids.
YND : Not detected.

131 1.85%2M B 0.93%=2 VERG O HARS
H|A7 100 g EWNAA 8RS 295 183l 1.45%=
A T RS 22%E BT o] A F o ekEetdA
o] I 7% 7IAF T4 EWXAEE T FUEH
A3} 2004-20063 BlAFI 7] EMAZPEA SHEQ) 1.6+1.8
g/100 gt} F2 X2 JERTHAIES| 2RELE4, 2007b).
23 R AFY ERRAE RS 0.5%2 UERGS
o JAL AlEe] ERAANRLE SR 0.75%, 18]a KA}
A8 ERAAN S 1L1%=E YERT

GC A4S =3 98 6279 chromatogram 5 713
o E;ARAY] ek C18:0, C18:1, 18] C18:2

3

OjXIRe| EMAX|EH et

279 & EWAR L SHRE T3 ZTH(Table 5).
Z ¥ FAA 3% IAAE IR ZARE A A
FE 100 g ERAAS] E 2.8-345%9] HAR
Hit 3.03%Z YeEPGTh LAY A|Fo| A= 100 g T
2.8%2] EPRAHAE dHFo] HAEEHUSH, MALY] AlF
AXE 100 ¢ F 2.85%2] ERAR A ko] AZH
o} 53 NAY AlFolME 100 g 5 3.45%2] ERAXR
A dHo] AZES 3K F 7FY 2 XE YERY
At ole AlFoekEtAAL] FW 5 7HEAFE F9
ERA 7 EYEY Ao 200492006 TR
o] ERAAHHAL 1 04402 /100 gRTh 108 o)A

Table 5. Content of trans fatty acids in Pizza

unit; %
TFAsYfood
Type of product  Company Samplf; (100 g)
L 1 2.80
Pizza M 1 2.85
N 1 3.45

DTFASs' Trans fatty acids



ol

244 SIESMAE

aI5|X| X283 X|2=(2008)

&5 ]_ L] 2
Pizza V Pizza ¥
.
=
=~ —
=
=
3 =
& |
3 |
2 !
!
i i
i
o - =
-8 & = |
I ' V- S S Y L AN
a bc de a b ¢ de

Fig. 2. Gas chromatograms of trans fatty acid compositions
from Pizza. "CM method, ?Acidic digestion method. (a)
C18:0, (b) C18:1 trans-form, (c) C18:1 cis-form, (d)
C18:2 trans-form, (e) C18:2 cis-form.

o] TR ZA EWMAPI S A7s A2 /ol
UATHL ALE ATh(AF2]ekm<ha™, 2007).
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EWX o)A, C18:2 Al o]AA| peaksthE Fig. 29 1t
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