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Abstract

This study was designed to determine total ¢rans fatty acids (tFAs) content of processed foods commonly
consumed in the Korean diet and to prepare the database for the estimation of tFAs intake in Koreans. Total
fat and tFAs content was determined by Soxhlet extraction method and attenuated total reflection infrared
spectroscopy (ATR-IR), respectively. The tFAs positional isomers were analyzed using GC/MS spectrometer.
In margarines, the content of tFAs ranged from 8.27% to 28.53%. Shortenings contained higher levels of tFAs
(1.98~11.33%) than lards (1.83~1.96%). The content of tFAs in grilled confectioneries was wide (7.37~26.54%).
Instant popcorns contained the highest amount of tFAs. Fried chickens had 0.44 to 14.85% of tFAs and french
fries had 5.18 to 27.01% of tFAs. In fried snacks (crispy) and chocolates, tFAs were not detected. The amount
of tFAs per serving size was the highest in instant popcorn, followed by french fries, fried snack (tortilla),
doughnuts, and grilled confectioneries. TFAs isomer of margarines was mostly C18:149¢ In shortenings and
lards, the most abundant positional isomer of tFAs was C18:149¢ and C18:249t 412¢. Correlation coefficient
of tFAs content between IR and GC/MS method was r’=0.91.
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Fig. 1. ATR-IR absorbance spectrum of a food sample (a).

Baseline for calculation of area of trans absorbance band

start at 991 cm™! and at 941 cm™ (b).
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Table 1. Content of total fat and trans fatty acids in foods by IR method

Food item NY  Total fat (%) TFAs®/total fat (%) TFAs/sample (%) Serving size (g) TFAs (g)/serving size
Maraari 5 8150-8690 5.07~3273 423~2667 6 0.25~1.60
argarne (84.46)° (18.84) (15.84) (0.95)

. : 198~11.33 198~11.33 057~0.10
Shortening 2 100 (6.66) (6.66) 5 0.34)
1.70~1.96 170~1.96 0.09~0.10
Lard 2 100 (1.83) (1.83) 5 (0.10)
9.20~12.50 0~5.43 0050 0~0.77
Hamburger 4 (11.03) (3.25) (0.36) 150 (0.54)
13.80~28.90 0.74~11.10 004~321 0.08~2.57
Doughnuts 4 (20.79) 6:51) (1.56) 8 (1.95)
460~9.50 0~14.79 0~141 0~041
Loaf bread 2 (7.06) (7.40) ©71) 100 0.71)
Grilled ,  770-3210 7.37~2654 1.18~852 2 0.35~2.56
confectioneries (19.64) (1657) (337) (1.01)
Fried snack g 2350-3880 o ] o8 )
(crispy) (26.72)
Fried snack ,  2160~2670 26.10~31.62 564~8.44 o8 158~2.36
(tortilla) (24.15) (28.86) (7.04) (1.97)
32.00~34.90 ] ]
Chocolate 6 (33.30) 25
. 92.72~37.08 )
Spicy peanuts 4 (2972) - 13
[nstant ,  3132-4673 37.05~41.85 13.11~17.31 % 2.62~3.46
popcorn (39.03) (39.45) (15.21) (3.04)
o 16.30~20.10 044~1485 0.09~2.98 0.05~1.79
Fried chicken 4 (18.95) (7.06) (1.37) 60 0.82)
. 14.91~19.10 5.18~27.01 0.99~4.03 ) 137~556
French fries 4 (16.91) (11.70) (1.86) 138 257)
833~933 11.34~12.88 1.01~1.06 020~0.21
Cheese 2 (8:83) (11.76) (1.04) 20 ©0.21)

"Number of independent samples. 2 Tyrans fatty acids.
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A& trans A AL gHeke] 0.2~15.7%2 2 B.(24) ¢}
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o} A4 100 g & trans A HRAE TEE-2 827 ~2853% 2 W 9
7} theFslol o, B 16.95%°1%i et webd nprile) 13
22k o} trans 2| WA 84F w8 041~1.40 g o2 ohefgl |
S Bk C18249t 41168 CLAY] &3-& 0.29~0.91%
o W2 AHZE A vk & P/M/SE Al Foll e} o<k
g EFE Hgon 1.13/1.30/1¢]t} Lake 5372 &5
Ab w7kl 9] trans A MHAE o)A Al gEE-S C18:147F 109~
17.2%, C18:2 trans-trans, trans—cis, cis-trans(¢}3} C18:20
7} 0.2~2.4%, C18:3t7} 0~0.8% W 2 H wslgl on], HF
o= 1 CI1817} 14.6%, C18:2t7} 1.4%, C18:3t7} 0.5%
ololer, Cl6:1ts HE= A dskeha shgich £ A -FellA
= C16:117F 4%2] w7k ol A 0.23~1.16% W ¢ = thefsiAl
HdEE Ao, vt 2% = gl A gkt C18:209)
ek Lake 5(37)9 ARl 23 F& 525 FaH
Aok £ 7oA AN w7139 trans A aHAE ek 827
~2853% 2 HH 17.20%°]lt}h. LEg]|oloa] WALE =
wk7b el & trans ®|HbAL §hek2 0.6%<l 4] 23.4% 2 2 AT 9
AaBcote G2 FEIUTH2). o]8 3 A= nhrlEle)
Az A AHEsE QB AR, AzEaret A7) S 59 Ao
it 7115 = Zolet ALl oA = AR o
A df trans | ¥H4Ee] A 2HA A 717
| % of iyl o 2 1y} Al oy g},
73 AAFE-N A trans A WA EEFE A
8= A -8 ot Ay B
23} 3= 7lol9 Hecker®} Melcher

l

o, F
ol

>,
it
\m

R
ok "
o
Rk
O

A

oL
o

Iri‘;‘

>

R

g
]
2 9
(33) 2 L
4

(<]
-

o

A]
7%
EA
L

l
fr _il?i
ke

ol

£

o) v

As}A of 2l
List §(39)2 o] vl-& o] g-3lo] wirial S0 A3
A S o) AAE-oll = trans A WARe) 45 2] o9k
A A
EJ(shortening)2] A ¥kAkF 342 Ei} lﬂ&*&ﬂ C14:0
2] gheFo) 350~5.43%) W2, C16:02 22.26~22.90
%2 W92 H 2258% HEH AT} CI18:02 BF 9.95%
2 864~11.27% W R tiokslsict %ii}xl ke g
Ci819] a2 26.24—~2886%2 FFolgd ot (182
12.06~12.41% 5501907 C18:39] ke 0.87~092% =
kvl 22499 trans AL oA Al C16:169) C18:1¢9)

>

)
z

1

N

s



1534 *73 A

Table 2. Composition of fatty acids in margarine, shortening and lard by GC/MS method

Shortening n=2

Lard n=2

Fatty acid Margarine n=6
80 0.17~0.68 (0.38)"
10:0 0.00~0.66 (0.36)
12:0 0.34~1.29 (0.85)
14:0 0.34~1.49 (1.02)
15:0 0.00~057(0.15)
16:0 11.38~22.71 (18.02)
16:1 9c¢ 0.00~0.73 (0.47)
16:1 9¢ 0.00~0.27 (0.23)
17:0 0.00~0.32 (0.18)
18:0 2.45~9.87 (6.47)
181 S¢ 15.68~28.71 (24.55)
181 9¢ 4.10~20.73 (11.87)
18:2 9cl2¢ 19.53~35.12 (24.86)
18:2¢ isomer 0.28~0.88 (0.55)
18:2 9¢12¢ 0.00~1.27 (0.51)
18:2 9cl2t 0.00~2.10 (0.93)
18:2 9¢12¢ 0.51 ~4.55 (1.39)

1822 9¢11¢ (CLAY?
18:2¢ isomer

18:3 9cl2cl5e
183 9¢12¢15¢

0.29~0.91 (0.58)
0.29~1.42 (0.85)
0.77~4.80 (2.72)
0.25~ O.gl (0.59)

19:1 10c

20:0 0.69~1.53 (1.07)

2011 1le 0.32~0.91 (0.65)

20:2 11¢ 13¢ 0.00~0.90 (0.03)

2T2.0 o, 0.25~0.95 (0.54)
otal tFAs”% 8.27~2853 (16.95)

PP/me/s? 1.13/1.30/1

Total fat (%) 84.46 (81.50~87.00)

0.66~1.76 (1.21)
0.74~1.19(1.33)
2.46~8.09 (5.71)
3.50~5.43 (4.47)
0.23~0.79 (0.51)

22.26~22.90 (22.58)

0.71~3.34 (2.02)
0.31~0.80 (0.55)
0.36~-1.57 (0.96)

8.64~11.27(9.95)
26.24~28.86 (27.55)

3.87~5.20(4.53)

12.06~12.41 (12.24)

0.00~0.30 (0.15)
0.00~0.53 (0.26)
0.78~1.04 (0.91)
0.94~1.04 (0.99)
0.32~0.74 (0.53)
0.37~1.00 (0.69)
0.87~0.92 (0.90)
0.36~0.68 (0.52)

0.87~1.02 (0.94)
0.52~0.88 (0.70)
0.00~0.24 (0.12)
0.00~0.35(0.17)
8.81 ~9.17 (8.99)
0.36/0.74/1

0.67~0.72 (0.69)
0.63~0.66 (0.65)
0.67~1.24 (0.96)
2.37~2.48 (2.43)
0.51~0.71 (0.61)

18.25~24.11 (21.18)

2.80~3.29 (3.04)
0.76~0.87 (0.82)
0.54~0.84 (0.69)

12.13~14.46 (13.30)
33.66~36.67 (35.16)

2.18~237(2.28)

8.89~11.59 (10.24)

0.00~0.86 (0.43)
0.60~0.76 (0.69)
0.61~0.80(0.71)
0.78~0.98 (0.83)
0.58~0.72 (0.65)
0.00~0.80 (0.40)
0.81~1.04 (0.92)
0.52~0.69 (0.60)
0.00~0.68 (0.34)
0.72~0.78 (0.75)
0.96~1.07 (1.02)
0.58~1.48 (1.03)
6.03~8.00 (7.02)
0.40/1.03/1

100 100

TFAs g/serving size 0.41 ~1.40 (0.86)

0.41 ~0.46 (0.44) 0.30~0.40 (0.35)

URange (mean). PConjugated linoleic acid. ¥Not detected. “Trans fatty acids.
5)Polyunsaturated fatty acid. ®Monounsaturated fatty acid. "Saturated fatty acid.
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Tahle 3. Comparison of total trans fatty acids content in mar-
garine, shortening, and lard determined by IR and GC/ MS
methods

TFAs”/total fat (%)

IR method GC/MS method
5.07~32.73 (18.84)Y  827~2853 (16.95)
Shortening 2 1.98~11.33 (6.66) 8.81~9.17 (8.99)
Lard 2 1.70~1.96 (1.83) 6.03~8.00 (7.02)

YNumber of independent samples.
Trans fatty acids.
*Range (mean).

Food item NV

Margarine 6

A B nle} o) vhriEle] A9 IR wgelAl Ak 100 g
3 5.07~32.73% M9 2, GC/MS 84 (8.27~28.53%)l ]
s AA 2 trans A HHE FEFo] - FEolIh £ E
J-& IR b ol 4] A8k 100 g % 1.98~11.33%, GC/MS 1
ol 4 8.81~9.17% W 9l sl.2d, 2=+ IR wbH oA A 100
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Table 4. Trans fatty acids isomer content in margarine,
shortening, and lard determined by GC/MS method
TFAs” isomer (%) Total
Cl6:1t Cl181r C182r Ci183r tFAs (%)
Margarine 6 136 7003 2513 348 100

Shortening 2 612 5045 3764 579 100
Lard 2 1166 3243 4737 853 100

/”Number of independent samples.
"Trans fatty acids.

Food item NV

30

25

GC/MS method

0 1 1 1 L 1 1
0 5 10 15 20 25 30 35
IR method

Fig. 2. Correlation coefficient of trans fatty acids content
by determination techniques.
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