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Abstract

We studied the amounts of trans fatty acids and saturated fatty acids in child-favored foods. Confectioneries,
breads, donuts and hamburgers were included in this study. The total fatty acid content and the amount of each
type of fatty acid were determined by gas chromatography with a flame-ionized detector. Confectioneries were
shown to have the highest content of crude fat. The mean content was 24.2%+6.9 (range: 4.6~41.1) g/100 g
food. The mean content of crude fat in donuts, bread and hamburgers was 23.9+5.8 (range: 14.1~39.5) g/100
g food, 15.7%+7.9 (range: 1.4~30.0) g/100 g food, and 9.5+3.4 (range: 4.5~18.5) g/100 g food, respectively.
Bread had the most trans fatty acids at 1.3 g/100 g food. This result inferred that manufacturers have tried
to reduce the trans fat content. The mean content of saturated fatty acids in confectioneries, donuts, bread,
and hamburgers was 11.6+4.8 (range: 2.0~ 22.7) g/100 g food, 11.2+4.0 (range: 4.8~23.2) g/100 g food, 6.9+4.1
(range: 0.6~15.4) g/100 g food, 3.0+1.0 (range: 1.0~5.8) g/100 g food, respectively. This content depended
on crude fat. The composition of fatty acids varied according to the oil and fat used in the manufacturing process
of each food, and the natural content. Foods that were fried in vegetable oil tended to be especially low in
saturated fat.
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Table 1. Condition of gas chromatography for fatty acid
methyl ester

Item Operating condition
Column SP-2560 (100 mx0.25 mm x0.2 pm)
Injector temp. 225°C

Detector temp. 285°C

Oven temp. 100°C for 4 min—3°C/min to 240°C—
240°C for 15 min

Flow rate 0.75 mL/min, He

Split ratio 200:1

Injection volume 2 ulL
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Fig. 2. GC chromatogram of fatty acid in the trans region
for biscuit.
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Table 2. Contents of total crude fat and trans fatty acid in according to confectionery group

Content in 100 g food (g)

Crude fat Total SFA Total MUFA Total PUFA Total TFA
Range Mean*=SD Range Mean®=SD Range Mean*=SD Range Mean®=SD Range Mean+SD

Biscuit 95~315 227+£51 32~227 135+41 28~121 65+20 05~57 22+11 00~09 03+0.2
(N=51)

Choco-product 85~39.0 246+6.3 6.0~21.3 141+38 15~145 74+29 03~54 24+13 0.0~10 03%£03
(N=31)

Snack 46~41.1 255486 20~169 82+39 11~151 94+31 07~233 76+58 0.0~05 02+0.1
(N=52)

TFA: trans fatty acid, SFA: saturated fatty acid, MUFA: mono-unsaturated fatty acid, PUFA: poly-unsaturated fatty acid.

Table 3. Composition of trans fatty acid and saturated fatty acid in confectionery between 2008 and 2009

Year 2008 Year 2009
TFA content SFA contents TFA content SFA contents
N (g/100 g oil) (g/100 g oil) N (g/100 g oil) (g/100 g oil)
Range Mean +SD Range Mean=*+SD Range Mean +SD Range Mean +=SD
Biscuit 101 0.3~54 16+1.0 9.7~753 56.4+9.9 51 0.0~42 16+1.1 17.7~79.7 59.0+10.0
Choco-product 35 0.1~5.7 1.6+1.3 31.1~81.8 60.3+10.8 31 0.0~44 1.2+1.1 35.8~75.7 579+85
Snack 60 04~2.0 0.8+0.4 95~72.0 389+122 52 0.0~3.1 0.7+0.5 11.2~61.2 325+10.8
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Table 4. Total crude fat and trans fatty acid in according to bread classification
Content in 100 g food (g)
Crude fat Total SFA Total MUFA Total PUFA Total TFA
Range Mean®=SD Range Mean£SD Range Mean+=SD Range Mean=SD Range Mean£SD
Plain bread (n=4) 3.3~59 49+12 15~35 28+09 15~35 28+09 04~07 0502 00~0.2 0.1%+0.1
Cream puff (n=3) 7.4~16.0 11.3+43 4.0~103 69+32 22~30 25+04 04~23 11+10 01~06 0.3+0.3
Sweet red-bean 1.4~3.0 24+07 06~18 13+05 05~08 06+01 01~03 02+01 00~01 0.1=£0.1
puff (n=5)
Ggwabaegi (n=3) 120~185 14.7+34 32~38 35%+03 33~124 73+47 08~66 29+32 01~02 0.1+01
Croquette (n=5) 83~241 17569 25~102 50%x31 45~80 15+62 0.7~127 55+54 01~02 0.1+0.1
Muffin (n=5) 198~218 21.1+08 32~65 48+15 59~11.2 82+28 58~10.7 82+20 00~03 02+0.1
Pastry (n=5) 215~30.0 255+34 11.8~154 137+14 49~77 63+11 04~62 33*£26 01~13 05+06
Roll cake (n=5) 35~145 97+£53 12~54 36+21 14~53 35+18 06~39 21+15 0.0~03 0.1+0.1
Pound cake (n=5) 21.3~275 247+26 91~127 11.0+15 56~79 65+0.8 32~89 63+24 01~07 02+0.3
Fresh cream cake 11.5~21.8 163+41 7.7~115 98+14 17~62 38+19 07~25 15%£09 01~0.7 05+02
(n=5)
Choco cake (n=b) 9.7~26.8 192+64 7.0~129 103+24 14~65 46+20 07~71 29+26 01~05 0.3+02
Cheese cake (n=5) 14.7~20.2 16.3+22 55~92 80+15 37~65 45+12 09~30 1710 02~06 05+02
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Fig. 3. Fatty acid composition (mean % of total identified)
in bread.

Table 5. Contents of crude fat and trans fatty acid in child-favored foods

Content in 100 g food (g)

Crude fat Total SFA Total MUFA Total PUFA Total TFA
Range Mean+SD Range Mean+SD Range Mean+SD Range Mean+=SD Range Mean+SD

Confectionary 4.6~41.1 242+69 20~227 11.6*+48 11~151 78+30 03~233 43+46 00~1.0 03£0.2
(N=134)

Bread 14~30.0 157+79 06~154 69+41 05~124 47+28 01~127 31£32 0.0~13 0.3+03
(N=55)

Donut 141~395 239+58 48~232 11.2+40 43~154 79+22 13~88 34*+15 0.0~08 0.2+02
(N=74)

Hamburger 45~185 95+34 1.0~58 3010 12~69 32+12 03~77 2714 00~04 02+0.1

(N=60)
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Table 6. Fatty acid composition on crude fats of child-favored foods (g/100 g oil)
FA Confectionary (n=134) Bread (n=55) Donut (n=74) Hamburger (n=60)
Range Mean+=SD Range Mean+SD Range Mean+SD Range Mean+SD
12:0 0.0~27.8 58+6.4 0.0~274 47+59 02~17.1 42+46 00~1.3 05+0.3
14:0 0.0~115 34+28 0.1~11.0 49+35 05~74 23+1.7 0.3~4.7 1.7+1.1
16:0 6.4~445 28.8+8.3 6.6~446 23.1+8.1 106~466  29.2+9.8 136~239 188+23
16:1 0.0~22 04+04 02~39 1.2+09 0.0~09 02+0.1 02~37 1.6+0.8
18:0 2.5~29.9 77+52 36~154 77+28 01~17.8 9.0+3.3 4.0~16.0 83+3.6
181 153~778 31.8%£9.0 10.2~66.1  280+116 221~475  331%+65 24.2~376  309+3.3
18:2 2.7~683 16.1+13.6 15~465 146+119 49~256  132+56 25~476 258+11.1
18:3 0.0~33 0.7+£0.7 01~94 27+24 0.1~56 14+1.0 06~6.9 3615
20:0 01~14 0.4+0.2 0.0~06 0.3+0.1 02~06 0.4+0.1 01~04 0.3+0.1
18:1t 0.0~44 0.7£09 0.0~4.2 1.3+1.3 0.0~35 0.4+0.7 0.0~3.3 1.1+1.0
18:2t 0.0~22 0.4+0.3 00~14 05+04 0.0~0.6 0.3+0.1 01~0.8 0.5%+0.2
Total TFA (%) 0.0~44 1.2+1.0 0.0~6.0 19+17 01~38 0.8+0.7 0.3~4.0 16+1.1
Total SFA (%) 11.2~79.7 485+16.2 152~741 457+152 259~64.4  46.2+92 205~46.8  30.9x6.9
Total MUFA (%) 155~795 325+9.0 145~673 30.0+11.3 225~480  335+6.6 25.0~42.3 33.7+4.1
Total PUFA (%) 34~689 16.8+13.7 19~528 17.4+133 52~31.2 146+6.4 31~538 29.4+124
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Table 7. Comparison of fatty acid composition of hamburger according to varieties of patties

(g/100 g oil)

FA Beef (n=45) Chicken (n=12) Shrimp (n=3)
Range Mean +=SD Range Mean+SD Range Mean+SD
12:0 00~1.3 06+0.3 02~0.7 04+0.2 0.3~0.8 06+0.3
14:0 05~4.7 21+1.1 03~15 0.7+0.4 0.3~0.6 05+0.1
16:0 16.3~23.6 19.4+2.0 13.6~19.2 17.3£2.0 14.6~154 149+0.4
16:1 0.8~3.7 1.9+06 02~26 0.8+0.7 02~0.2 0.2%0.0
18:0 4.4~16.0 96+3.3 4.0~5.0 46+0.3 45~4.7 46+0.1
18:1 255~37.6 31.4+3.1 24.2~35.3 30.1+4.3 27.4~28.7 28.0+0.6
18:2 25~31.7 21.9+9.2 26.3~47.6 36.0£8.1 415~43.4 422+1.1
18:3 06~4.6 3.0+1.1 3.7~6.3 48+0.9 6.5~6.9 6.7+0.2
20:0 0.1~0.3 0.2%0.0 0.3~04 0.3+0.0 04~0.4 0.4+0.0
18:1t 0.0~3.3 1.4+09 0.0~05 0.2+0.2 0.0~0.0 0.0+0.0
18:2t 0.1~0.8 05+0.2 0.4~0.6 0.4+0.0 0.3~0.3 0.3+0.0
Total TFA (%) 05~4.4 20+1.2 04~1.0 06+0.2 0.3~0.3 0.3+0.0
Total SFA (%) 23.9~53.3 35.3+7.6 20.5~28.4 25.0+2.6 20.8~22.6 21.8+0.9
Total MUFA (%) 29.2~419 36.5+3.7 25.3~40.4 326+5.8 28.6~29.2 28.8+0.3
Total PUFA (%) 3.5~42.9 26.2+10.4 31.6~53.7 41.8+8.4 47.9~50.3 49.1+1.2
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(g/100 g oil)

FA Ggwabaegi (n=3) Croquette (n=b)

Range Mean+SD Range Mean+SD

12:0 0.7~2.1 1.3+£0.7 0.3~1.2 0.8+0.3

14:0 1.1~40 24+15 05~29 1.7+£09

16:0 10.0~155 12.8+2.7 9.3~30.4 176+8.1

16:1 02~0.8 05+0.3 0.3~1.3 05+04

18:0 4.3~56 48+0.7 4.4~9.9 6.1+2.3
18:1 23.5~66.1 469+21.6 24.0~61.7 39.1+16.9

18:2 6.3~43.4 187+21.4 79~465 23.8+19.2

18:3 0.2~5.3 2029 06~6.3 27+2.7

20:0 02~0.3 0.3+0.0 0.3~0.4 0.3+0.0

18:1t 02~1.3 0.7+0.6 0.0~0.9 05+0.3

18:2t 0.0~0.3 02+0.2 0.0~04 0.3+0.2

Total TFA (%) 04~18 09+0.8 04~1.2 0.8+0.3
Total SFA (%) 20.7~29.7 247+46 20.6~44.9 28.6+10.6
Total MUFA (%) 24.0~67.3 48.0+22.0 245~62.7 40.1+17.3
Total PUFA (%) 6.8~48.7 20.8+24.1 85~52.8 26.6+21.8

z 2ol 7} 1tk Linoleic acid®] ®Hl&& B 1718 A
5 7] NEE AHE-S AW A A 21.9£9.2%, XZTHA
T A2 e o] AFEE WAL 36.0+£81%, A-H
A 5 BAEE o183 HAol AHEE AW A= 422+1.1%
A
1
A

b
[

© 1 linolenic acid= Z}Z} 3.0+1.1, 48+09, 6.7+0.2% =
HA HE o] dAE wat A 240 Zolvt e
o2 ZgRlEHh AW L =3l A5, v FARE A
2P 2AAE 7HA L o] Az A ARSEE FAY AA AL
H =8 Ao 2 ALRH XY FEel AzEHE 2
274 2 #u)7)9] 49 Table 8o Agste] Jepd nje}
Z-o] oleic acid®] e A Z AN A 24.0~61.7%, =) 7] o
A 235~66.1%°] 2t} Linoleic acid®) s Z=A 2 3
v 71 A 22 79~465% 2 6.3~434%%) Aoz &3}
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%
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