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Abstract

This study was designed to determine the trans fatty acid (tFA) contents of 41 take-out food items in
Daejeon and Chungcheong Province. Total fatty acid composition and tFA contents of samples were determined
by gas chromatography (GC) after fat extraction (Folch method). Maximum fat content among the observed
samples was obtained from theater popcorn (13.74~38.09%) while minimum content was observed from the
glutinous rice doughnut (2.31~5.44%). The contents of tFA (g/100 g food) in toasts, glutinous rice doughnut
and ggwabaegi (twisted doughnut sold in streets) ranged from 0.02 to 0.56 g while those in fried sweet potato
stick (from highway resting place), fried squid and theater popcorn ranged from 0.05 to 3.08 g/100 g. As a
result, most samples showed the tFA content as less than 1 g (g/100 g food) except one sample from theater
popcorn which contained 3.08 g (g/100 g food) as tFA content.
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Table 1. Fatty acid composition of instant foods

Food item
FA Glutinous rice doughnut (n=6) Ggwabaegi (n=6) Fried sweet potato chip (n=2)
Range Mean=SD Range Mean+SD Range Mean+=SD
12:0 0.00~0.14 0.03£0.06 0.02~2.08 0.06+0.79 0.25~0.37 0.31=0.08
14:0 0.12~0.19 0.14+0.03 0.21~1.47 0.56+0.47 1.05~1.08 1.07+0.02
16:0 11.07~12.51 11541057 13.68~15.73 14.65=0.81 34.40~34.73 3457£0.23
16:1 0.08~0.11 0.10=x0.01 0.09~0.30 0.18£0.08 0.18~0.19 0.19+0.00
18:0 443~4.86 4.63+0.20 4.29~6.38 4.98+0.73 3.87~4.05 3.96+0.13
181 25.36~28.83 2705x1.44 27.14~30.01 28.3411.28 46.97~47.18 47.09£0.15
18:2 47.69~51.41 50.07%=1.40 40.81 ~46.80 4485+2.11 11.47~11.97 11.72+0.35
18:3 3.94~5.48 4.839+0.67 3.15~4.66 4,10+0.65 0.40~0.45 0.42x0.03
20:0 0.41~0.48 0.45+0.03 0.40~0.45 0.42+0.02 0.39~0.41 0.40+t0.01
18:1t 0.06~0.14 0.09+0.03 0.056~1.39 0.34=0.51 0.06~0.08 0.07x£0.01
18:2t 0.24~0.78 0.50£0.22 0.30~0.81 0.52+0.20 0.18~0.20 0.19+0.01
18:3t 0.21~0.92 0.51+0.30 0.16~0.88 0.46=+0.30 0.00~0.03 0.01£0.02
Total tFAY% 0.54~1.79 1.10x£0.53 0.58~2.44 1.33x£0.77 0.24~0.30 0.27+0.04
Products
FA Fried squid (n=6) Vegetable toast (n=6) Multiplex theater popcorn (n=11)
Range Mean=*SD Range Mean*SD Range Mean£=SD
12:0 nd” nd 0.09~0.74 0.33£0.25 27.15~46.75 42.63+591
14:0 0.10~0.26 0.15£0.05 0.28~0.94 0.60x0.19 12.32~20.99 19.03+2.50
16:0 10.80~13.52 11.83+0.86 15.68~29.47 23.28+4.45 10.64~18.70 12.15+2.25
16:1 0.09~0.44 0.16x0.12 0.13~1.04 0.77+0.27 0.03~0.14 0.05x0.03
18:0 4.12~5.00 458+0.36 5.26~6.11 5.741£0.26 3.08~6.67 3.74+0.98
181 25.29~29.72 2739150 29.09~38.71 3453+3.39 10.64~18.74 1252+2.40
18:2 46.08~51.20 49.28+1.89 21.51~43.67 30551728 6.31~16.13 841+272
18:3 3.36~5.66 4.37+0.70 1.60~4.32 2.82+0.91 0.12~0.43 0.21£0.09
20:0 0.40~0.44 0.42+0.01 0.26~0.44 0.32£0.05 0.14~0.23 0.16£0.03
18:1t 0.05~0.93 0.23+0.31 0.11~0.93 0.46+0.26 0.05~8.59 0.99x£2.52
18:2t 0.27~1.17 0.77x0.29 0.22~0.42 0.33+0.06 0.00~0.62 0.11£0.17
18:3t 0.25~1.09 0.82x0.30 0.10~0.49 0.27+0.13 nd nd
Total tFA% 0.59~2.32 1.8210.61 0.52~1.68 1.06x£0.32 0.05~9.21 1.10+2.69

UNumber of sample. Trans fatty acids=18:1t+18:2t+18:3t. Not detect.

9] ke 1817} 005~093%3 2 AF 100 goll & &
AR EALe] kL 0.17~050 golsith. Noh S(10)8] B3
A oA F7le) Eall x| abe] FF 063 glg/serving
size 80 g)oll w]aste] F7t I FE Bl
EXEE Q2 Zbaguly Qe 7 kAl o o2 ddgelEe] 714
A AlAbekr] 9 ulvh FobE A glvh BAR Alse
zAol= YA o2 Pl E2ES F2 735
ExE ZAu IJF S oF 8%Z Noh 5(10)¢]
27.12%9}F vl wsle] Gt AolE BAEH, oA AR
GAA7 el W& Apo] 2 malth Noh 5-(10)o] FAF Al
BelE = EAEE vzl v WEE Bel et 7 BEA
=2 ogslolA), ol ARelA T AR FE o
§ g Eassid. A2 AEe A0 4T e
ZFuEA obE Wl Wi 715717 AL ’51%% A 3.3}
o] )\}}/\]- Exfler Wid 7401 Holr) EAE X|HFAL
%€ linoleic acid”’} 21.51 ~43.67%, oleic ac1d7]— 29.09~
38.71%, palmitic acid?} 1568~2947%9] =% 24c) =
ENAA AR ek 052~ 1.68%E #i-$- okt oA
EAEE WE o) ALSEE - tjEF A AR o)A

rio r[o o

Noh £(10)e] ti=ko2 Aakgl 2wpe] 79 x|l
grego] vrehbx] edgkehs Rael fAbstglth Bl
o] 2% A&d AL F% u A48 margarine> 245 1
L Jlo.g Jo&Fr}

g, el S A gy SR Belsa gle FE 1A
B st B3tk #E9 27‘]‘%‘ ek 1374~
3B00%E ot A F3 vlasle & ¢S viehllrh Noh
Z(10)8] RejA = ol Er} o] £ 3950~51.46%9] £
wF gtek A5 Raslsivh o] A= Noh 5(10)0] 4%
ARE AR AL A2 E FFo|glon, o[ A e
A A A Bshs 54 $ES AH-s ) =3 Noh
So 2wl AxH ARG FHEe EAA AL ek
20.51~29.24 g(g/100 g food) 2.2 ¥4 & 713213 Foll A
EAAA o] 7H Eokrha B wsbgich 2 o]
W AP E & ARE Addetz 8o EdaARAY
Fako] 0.01~021 glg/100 g food) 22 w5~ rokrh A4k
ZA-e AHE A7} lauric acid 27.15~46.75%7}F 7V B3

I, myristic acid 12.32~20.99%, oleic acid 10.64~18.74%,
palmitic acid 10.64~18.70% <25 3eko] vhepytch A&



WA, 34 A B 3448

Ed2A o 2R

&

% 2UE

Table 2. Contents of total crude fat (%) and trans fatty (%) acid in take-out foods

1013

181t Total Total Total Crude Total tFA”fat
' trans' (%) SFA? USFA® fat (2/100 food)
0.10x0.00 154%0.02 17.60£0.17 80.86+0.15 2.31+£0.02 0.04£0.00
0.08+0.01 1.79+0.04 16.41£0.02 81.80£0.06 3.63+0.19 0.06£0.00
Glutinous rice 0.14£0.02 1.38=0.08 16.260.50 82.36+0.41 244+0.21 0.03x0.00
doughnut (n”=6) 0.07x0.02 0.77£0.13 17.22+0.04 82.01+0.09 25410.74 0.02x0.00
0.06x0.01 0.63x£0.03 16.20=0.06 83.17x0.08 3.33x0.26 0.02x0.00
0.08%0.01 0.54+0.04 17.05%=0.00 82.41+0.05 5.44+0.02 0.03x0.00
0135000 159002  1970£027  7871£024 14174051 0.23£0.01
0.22£0.00 1.91%£0.04 20.11+0.11 7798+0.07 12.26+0.19 0.23+0.01
Ggwabaegi (n=6) 1.39£0.04 2.441+0.05 25.38+0.26 72.18£0.21 22.92£0.05 0.56x0.01
0.05%0.00 0.70+0.02 21.37+0.07 7793%0.10 27.26x0.65 0.19+0.00
0.16x£0.01 0.73£0.01 20.18+0.12 79.09x0.13 25.07x047 0.18+0.00
0.11£0.01 0.58£0.06 20.50£0.82 . 7892+0.76 19.29+0.31 0.11+0.01
Fried sweet 006001 0241001  4049+006  59.27+007  20.83+0.04 0.05+0.00
potato chip (n=2) 0.08+0.00 0.30%=0.01 40.12%=0.18 59.58+0.17 20.821+0.04 0.06£0.00
008000  1.91%0.05 1648002  8L61+007  1470%0.22 0.28:+0.00
0.93x0.02 2.27+0.03 17.56+0.02 80.17x0.05 14.95%+0.01 0.34+0.00
0.17£0.03 1.49%0.04 18.98+0.14 79.53+0.19 11.36=0.17 0.17£0.00
Fried squid (n=7) 005+000 196011  1542+041 82624051 25532084 0.50+0.04
007£001 059010 17152005  8226+007  1299%0.05 0.08£0.01
0.15:001  232%005 16.75%0.34 8093+0.14  1379%0.19 0.32+0.00
0.12x0.02 2.17%+0.12 16.46+0.02 81.37+0.07 9.38£0.16 0.20x0.01
0.43x0.01 1.08+0.03 26671042 71.25x0.39 10.13+0.21 0.11x0.00
0.93x0.05 1.68+0.06 31.16x0.04 67.16%0.10 561+0.09 0.09x0.00
0.37£0.02 0.98+0.04 26.52+0.09 7250£0.05 9.67+0.03 0.09x0.00
0.67x0.01 1.36+0.02 30.56£0.05 63.080.07 7.84+0.03 0.11+0.00
Vegetable toast (n=9) 0.19+0.03 0.52+0.04 36.08£0.17 63.40£0.13 8.37+0.19 0.04=0.00
0.11+0.00 1.02£0.03 21.77£0.24 77211021 8.69%0.28 0.09x0.01
0.31£0.00 0.97x0.04 28.50+0.42 70.53£0.39 12.31+0.17 0.12+0.00
0.43=0.01 0.84+0.07 36.31£0.61 62.85+0.68 545+0.24 0.05+0.01
0.661£0.01 1.11x0.05 33.87£0.71 65.02£0.67 3.62x0.30 0.04%£0.01
0.53+0.01 0.61£0.01 77.75+£0.89 2164091 34.63+0.53 0.21t0.01
0.15£001  027+002 8075007  1898+005  3809%001 0.10+0.01
0.25+0.01 0.30x£0.03 68.14£0.98 31.56+0.95 13.74%0.16 0.04+0.00
031001  0.38+0.01 8001022  1961+121 31512080 0.120.00
Multiplex theater 0122000  0.20%0.01 8238+120  1742%121 3791066 0.0820.00
0454002 0452002  7974+120  1981+122  2753+029 0.13+0.01
popeor 0.13%001  0.17%0.01 80474005 1936006  32.32%0.02 0.06+0.00
013+001  018+001  80.88+044  1894+045 28334026 0.050.00
0.18£003  023+002  7859+001  2118+001  2889%004 0.0740.01
0054000  005%000  8LO7+016  1883%016  27.06+0.20 0.01:£0.00
8594003 9214001 6508016 25714015  3350+050 3.08£0.01
UTotal trans fatty acid (%6)=18:1t (96)+18:2t (9)+18:3t (%).
Total saturated fatty acid (96)=C12:0 (96)+C14:0 (%) +C16:0 (9%)+C18:0 (%)+C20:0 (%).
9Total unsaturated fatty acid (96)=C16:1 (9%6)+C18:1 (%)+C18:2 (%) +C18:3 (%).
“Total amounts of trans fatty acids (g) when 100 g of each bakery is consumed.
Number of sample.
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