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Abstract

This study was designed to determine the distribution of trans fatty acids (tFAs) isomers of processed foods
commonly consumed in Korea. The tFAs positional isomers were analyzed using GC/MS spectrometer with HP-23
cis/trans FAME, capillary column (50 m X 0.20 mm, id., 0.2 tm film thickness) for 41 food samples. TFAs isomers
were identified by comparing retention time with standards and GC/MS spectrum. In margarines, the content
of tFAs ranged from 4.0% to 25.16% and the most abundant positional isomer of tFAs was C18:1 A9¢. In oils and
fats, lards contained higher levels of tFAs (5.70~16.54%) than shortenings (6.77 ~10.55%). Shortenings contained
higher levels of C18:1 A9¢ (3.1 ~5.1%) than lard (1.6~4.3%), but corn oils had no tFAs. In seasonings, mayonnaise
had no C16:1 A9¢, whereas C18:3¢ was detected. The content of tFAs in confectioneries was wide (16.20~52.16%).
Among them, instant popcorns contained the highest amount of tFAs. Milk and dairy products showed even dis-
tribution of tFAS such as C18:1¢, C18:2¢, and C18:3t. Predominant tFAS isomer of condensed milk and ice cream
was C16:1 A9¢. Frozen french fries and fried chicken contained higher levels of C18:1 A9t (9.4%), whereas grilled
pork (Jowl) had no C18:1 A9¢. The amount of tFAs per serving size was the highest in popcorn, followed by frozen

pizza, frozen french fries, fried chicken, and bakeries.
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Table 1. Conditions of GC/MS for trans fatty acid isomers anal-
ysis

Item Condition

Instrument High Resolution GC/MS Spectrometer
Autospec, Ultima
Micromass (UK)

Column HP-23 (cis/trans FAME, Hewlett-Packard)

50 m, film thickness 0.2 um, ID 0.20 mm
Column temperature 135°C, 4 min — 10°C/ 180°C, 8 min — 4°C/

220°C, 15 min
Carrier gas Helium
Detector temperature 250°C
Injection volume 2 pL
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Fig. 1. Fatty acids chromatogram of a food sample.

Peaks were identified as; 1. C10:0, 2. C12:0, 3. C14:0, 4. C16:0, 5. C16:1 9¢, 6. C16:1 9c, 7. C17:0, 8. C180, 9. C181 9¢, 10. C18:1 9,
11. C18:2 9112t 12. C18:2 9t12¢, 13. C18:2 9cl12t, 14. C18:2 9cl2c, 15. C18:3 9t12¢15¢, 16. C19:1 10¢, 17. C18:3 9clZclbe, 18. C18:2 911,
16, C20:0, 20. C20:1 1l¢, 21. C20:2 11cl3c, 22. C22:0.

Table 2. Fatty acid composition of margarines (%)
Fatty acid Margarine A Margarine B Margarine C Margarine D Margarine E Margarine F
80 — 0.30 1.74 1.00 1.23 -
10:0 0.32 - 1.44 0.90 3.19 0.26
12:0 0.30 0.45 1.98 0.90 3.93 0.99
14:0 1.03 332 157 0.90 0.99 ’ 1.32
150 - 0.41 - - 1.56 0.82
16:0 15.68 25.64 12.32 10.61 21.45 23.22
16:1 9¢ 2.46 353 1.39 - 2.43 0.40
16:1 9t 0.49 0.49 - - 1.16 0.23
17:0 0.44 1.02 - - 121 0.29
180 8.05 9.99 11.04 7.29 6.66 8.06
181 9¢ 32.18 34.86 21.48 26.31 28.66 28.57
18:1 9¢ 1.10 1.24 1453 7.71 7.03 2.04
18:1¢ isomer 051 - - - - -
18:2 9cl2c 31.56 12.85 159 35.93 2.79 24.69
182¢ isomer 0.44 0.26 1.38 0.91 - 0.60
182 9t12¢ - 0.54 1.47 1.01 1.21 0.51
18:2 9c12t 0.64 0.49 2.08 1.30 0.49 0.45
18:2 912t 297 0.88 297 0.62 141 0.27
182 9¢11¢ (CLA?) 0.63 0.45 1.39 0.91 2.10 0.52
18:2t isomer 0.35 0.31 1.38 0.87 0.35 0.28
18:3 9cl2ci5e 1.18 0.51 1.68 1.89 1.50 363
18:3 9¢t12¢15¢t 0.38 0.33 1.39 0.84 0.41 0.45
19:1 10c¢ 0.33 0.26 - - - 0.29
20:0 0.63 0.72 1.51 1.10 0.49 0.81
2011 1le 0.93 0.59 1.36 0.97 0.39 057
20:2 11cl3c 052 0.29 - - 0.29 0.21
22:0 0.33 0.25 - - 0.31 0.40
Total tFAs”% 7.07 475 2521 13.26 14.16 475
P/MP/s? 1.44/1.42/1 0.40/0.97/1 0.94/1.23/1 1.95/1.54/1 0.21/0.79/1 0.87/0.89/1
Total lipid (26) 83.94 83.04 83.83 81.84 5.77 83.49

TFAs (g)/ serving size 0.35 0.25 1.27 0.68 0.74 0.27

"ot detected. IConjugated linoleic acid. Vtrans fatty acids.
“Polyunsaturated fatty acid. *Monounsaturated fatty acid. ®Saturated fatty acid.
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Table 3. Fatty acid composition of oils and fats

(%)

Fatty acid Soybean oil Comn oil Shortening A Shortening B Lard A Lard B Tallow
&0 0.81 0.31 0.73 0.68 259 0.73 0.46
10:0 073 0.23 0.73 0.66 245 0.75 0.30
12:0 0.86 -b 3.40 3.72 2.40 156 0.28
14:0 0.85 0.23 373 405 353 286 364
15:0 - - 0.65 051 2.40 0.59 111
16:0 11.98 13.87 2268 23,22 1886 2459 22.00
1611 9¢ 0.77 0.32 237 302 3.74 357 8.09
1611 9¢ - 0.23 058 0.43 248 0.91 -
17:0 0.78 0.28 1.35 1.36 262 062 195
180 491 327 11.36 11.31 10.39 14.20 11.47
181 9¢ 2428 32.30 3367 32.20 25.27 34.95 40.98
181 9t 095 - 5.06 3.08 4.30 161 093
18:2 9cl2c 4166 4368 942 10.31 6.74 9.83 3.18
18:2¢ isomer 077 067 0.46 0.24 - 094 0.30
182 9112 - - 0.73 0.59 2.40 0.70 058
182 9c12¢ 094 - 0.78 063 - 0.74 0.84
182 9¢12¢ 0.81 0.28 0.98 0.95 252 0.93 273
182 9¢11¢ (CLA™) 0.79 - 057 0.40 243 067 0.83
18:2¢ 1somer 0.78 0.57 - - - - -
18:3 9c12c15¢ 7.89 2.15 0.63 061 252 0.74 0.34
18:3 9¢12¢15¢ 117 0.49 051 0.32 242 059 058
1911 10c - - 0.46 0.25 - - 0.50
20:0 0.87 1.07 0.72 059 - 0.90 0.41
2011 11c 0.80 - 0.60 0.46 253 137 112
20:2 11cl3c 0.72 0.24 - 0.22 2.40 0.68 -
22:0 0.76 0.37 0.43 0.22 - - -
Total tFAs”% 5.44 1.62 9.21 6.40 16.55 6.15 6.49
PY/ME/sY 2.25/1.19/1 2.42/1.67/1 0.32/0.89/1 0.31/0.8%/1 047/0.85/1  0.34/090/1 023/1.28/1
Total lipid (%) 99.05 99.05 99.45 98.67 98.39 99.40 62.63
TFAs (g)/serving size 0.27 0.08 0.46 0.32 0.81 0.31 0.20

YNot detected. Z)Conjugated linoleic acid. Ytrans fatty acids.

4}Polyunsaturated fatty acid. Monounsaturated fatty acid. Saturated fatty acid.
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S-2]2] MUFA®] 8] 1282 2l=d vlsf) & 258 1y
o}, FA 59 13 22k o pans A8 32 0.08~0.81g0)

Qom, §44 47} A Fe S BT S AV AR

[}

2894 FHZE Xjgtat =MD} trans K4t o M|

S} fA ] A kAl A3 rans A/HHAE o] A Al g
& Table 49} #c}, At} %) Z(chedda cheese)e} 2xp#iz} |
Z(mozarella cheese) ] 32 9FAEE C16:07}F 2H2F 16.77% 2k
267%% 7P Estew vhgo g C1807F ZH2 9.75%%)
10.21%%5 A8k oh. MUFAS <= C1819] &afo] 714 &
gkow] zh7t 143299} 25.00%% vebilgleh majale} X =
= A} Xz v)d) C18:29] gHaFe] 4t A viehgt o,
C18:39] ke 4%9] s52 2 vlS=slgich vE (butter) 2] =]
R A8 By E34A a1 C16:05% C18:00) 23%9) 14%
olglow, C18:13} C18:2% 72} 25%¢} 4.74%, C18:32 0.61%
2 {AE F 2 ake) ek okt $f-(milk) <k A
(condensed milk)= C16:08] geF2 7k} 14.5%2} 23.07%9°)
9lom C18:09) ek 7hzk 8.23%%) 2729% 2 & 2o & X
Aok 52} dfr) C18:1 Feke 2 7.73%9) 27.9%°] 9 2.
™, C18:2 greFe 7.45%9} 451% 5 vietuisict. C18:39 33
& g9} A 247 655%9) 0.78%F B = SR ab4t
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Table 4. Fatty acid composition milk and milk products

(%)

Fatty acid Cheddar cheese Mozarelia cheese Butter Milk Condensed milk Ice cream
80 487 053 156 792 111 1.30
10:0 472 206 3.11 7.10 2.15 274
12:0 5.00 270 416 702 407 1259
14:0 749 6.83 916 8.46 834 955
15:0 421 1.13 135 -b 1.38 124
16:0 16.77 22.67 23.06 1450 2307 17.49
16:1 9¢ 443 1.69 211 6.55 2.30 156
16:1 9t - 0.34 069 - 0.86 1.1
17:0 213 0.79 0.99 - 1.10 1.26
180 975 10.21 1397 9.95 13.80 12.91
181 9¢ 14.32 25.09 25.25 7.73 27.90 1661
181 9t 249 1.38 394 233 242 237
18:2 9¢l2¢ 5.28 21.10 427 745 451 6.68
18:2¢ isomer - 0.30 0.47 - - -
182 912¢ 216 - - 2.83 0.78 1.22
18:2 9c12¢ 217 041 0.59 285 1.03 127
18:2 9£12¢ 2.20 0.80 091 285 125 1.18
18:2 9¢11¢ (CLA®) 2.18 1.28 092 282 1.01 1.11
18:2¢ isomer 2.14 0.29 - - - -
18:3 9cl2¢c15¢ 446 417 061 6.55 0.78 153
183 9r12¢15¢ 215 0.41 054 2.84 0.73 111
1911 10¢ - - 045 - - -
20:0 053 051 0.60 0.31 0.79 1.14
20:1 e 057 0.43 055 0.30 0.74 113
22:0 - 0.37 - - - 214
Total tFAs”% 14.26 4.79 759 1367 8.08 9.37
PY/MeY/SP 0.48/0.50/1 0.65/0.65/1 0.13/059/1 051/0.31/1 0.18/0.60/1 0.23/0.40/1
Total lipid (%) 858 15.87 83.33 3.90 1154 11.85
TFAs (g)/serving size 0.25 0.14 043 0.88 0.19 1.19

YNot detected. Z)Conjugated linoleic acid. *trans fatty acids.

4’Po]yunsaturated fatty acid. Monounsaturated fatty acid. 9Saturated fatty acid.

o] gk f7l Afr ot FL 08-S 2} ofel a9
Aukal 242 C12:09) §Heko] 1259% 2 &al=glen, Cl18:
0, C20:0} C22:09] 3o Faf o} 2 {2l Ee vla) £&
FEo 2 el= g}

Trans AWk o] A #aloll A Cl6:1t+= Zapalz}l X =
Ale AEE 9hH(0.34%) Atk 2 ZelAe AEE A gt
o, C18149= At} 2 =eA 2.49%, wxtala} 2] =64
1.38%2] gHakg vl Cl8:2te Alth x|=¢} mapalz} x|
Z7} 747} 10.85%9} 2.78% 1 X 2.0, C18:3t+= 22} 2.15% 9}
0.41%°1ct. MEl Q] trans A|u}H4F olA A 2= Cl6:1e7)
0.69%, C18:1tx 3.94%, C18:2t= 2.42%, C183t 0.54% 2
ZAZE Aok Lake 5412 #Ele] 2Hkat £ C16:00) HF
31.5%, C18:00] 13.5%, C18:1¢2] ko] A 45%e 1 B3
= ol £ A9 A} fAlsldh 59 trans A
AL ol Al el A= Cl6:1e7F HEE A dghon}, dfelxe
C16:17F 0.86% 9 o2 A& Ak 72 459 Cl18
1t Zhz} 2.33%9} 2.42%01%12.1, C182t= Zh7} 11.37%%}
407%, C183t= Zt7}F 2.84%2} 0.73% % vretligich $#-<)
Ci82t &o-2 A1 fAlE T 7HF =9t #8 140=
A EE oz Akt 24 trans A AL ol AE AL

3 AH46) =] 2] 79 C18:00) 844~12.89% 345 9l

om xaAuAbe] geke 6251 ~6899%E RuE At =
g FolAd Fel=Elz 9le wElE C18:00] 9.79~12.04%,
C18:1t9] ko] 2.16~364%2) W2 o}F clakslglond,
Z 3R AL E §HekS 5084 ~66.02% 5 B 502 #q)
slgdct FHA BoiE T gl ) A$ T34k §
2ko] 5760~67.74%2 A*]3) F3tovd, C18:00] 9.23~1.94%
23535t 3 9lgdz Cl81te 1.77~3.96%2) M9 gt
ER1E 2 A7) fARE A9E wgdn) olo]l A= - (ice
cream)®} frans A Y o)A A 2 Cl6:1t0] 1.14%, C18:2¢7}
478% #F o2 AEHAT) FAE2) CI182r A%t ALl T8
< 092~233%% o} A FR vl3) & oo,
£3) $fref Ao x| =AM kot o]71-2 Chin 5(39)3%
Stanton £(47)2] B.we} dX| 3= Ae|H, $Frrl= ¢
5 7H-sle] ghE A EolA CLA ko] dlAlZ Jofoha
B s gle)

A4} 100 g% trans A ¥HAF §3-2- Ao} X 27} 1426 g =2
Eokon] wajalle} x| 27} 486 g0 & W fFolqir) -9}
SAES) PM/SE wateel X =7} 0.65/0.65/10) %3 HE,
Ao} olo] A= 3-2 PUFAY] B]7} &A1 314 gt 13] 2
2k 3} trans AL FEEe- ofo] =Y e] 119 g 2 I B2
FFolgled, mapda}l =71 014 go B & $Folglr)



o
o

el 4

DIQU|=, ATIHE|AAR} FRIAZO| X|HbAL
X[t ol A

FdF A= Ak AT trans APH4E o] A A
gheE2 Table 5914 2= vle}l 2o}, v} 8 W] = (mayonnaise)
9| Akt 24L& C18:15} C18:2 & C18:39) ko] Egtow,
E3] C18:29} C18:30] Z+7} 40519%2F 859% 2 o} & A E-Foll
vls) A3 Eokedl, ol rlRUE AR AleHE
A BRI 24 dEe s JAEe) 29 AlE] 2 (spa-
ghetti sauce)= E3}A)HHEA C16:00]) 20.75% 2 =2 58
Hodom =z A E(cream soup)e C16:00] 22.72%<} C18:0
o] 9.95%°]1%c}.

FA 59 trans A4k o] A A Flol A wt | == Cl6:1e
9} C18:2t 29t A 120 = AL -2 9, C18:249¢A12t, A
9rA12t9F CLASQl A9tA 1l 77} 0.93%, 0.68%<} 0.77% %
Falxlgleon, C18:3tE 1.39% 2 Fals g}

223 A 8} 28 trans AL o)A A E= Cl6:1e7} 2.22%
FeFE 0.77%~25%2] WSS HH 2, C183tE »tav=
A= 1.39% =2 Fd=gl ot ATA Y sxet AYAL F
cfol A =] odghch Ak 100 g2 trans A AL FEFe
493%~1.05%2] E22 velon 2AsAE 4A7) 11.05%

=82t trans

Table 5. Fatty acid composition of mayonnaise, spaghetti

sauce and cream soup (%)
Fatty acid Mayonnaise Spaghetti Cream
sauce soup
80 0.80 2.78 1.50
16:0 0.66 258 2.44
12:0 0.67 422 2.79
14:0 0.66 8.13 5.95
15:0 - 2.50 1.14
16:0 10.30 20.74 2272
16:1 9c 0.75 2.77 167
16:1 Ot - 2.22 0.75
17:0 1.30 2.32 0.93
18:0 532 13.45 9.95
181 9¢ 25.61 1859 28.27
18:1 9 1.16 3.94 2.77
18:2 9cl2c 39.76 3.67 13.47
18:2¢ isomer 0.76 2.16 -
18:2 9112¢ - - 0.87
18:2 9c12¢ 0.93 - 1.28
18:2 912t ‘ 0.68 2.40 131
18:2 911t (CLA?) 0.77 2.50 1.08
18:3 9¢l2c15¢ 859 258 111
18:3 9t12¢15¢ 1.39 ~ -
20:0 095 2.17 0.79
20:1 1lc 0.82 2.16 -
22:0 0.78 2.14 -
Total tFAs”% 493 11.06 8.06
PYM7/s® 234/132/1  015/0.49/1 0.38/0.69/1
Total lipid (%) 71.83 1.95 7.79
TFAs (g)/ 023 054 0.13

serving size

Not detected. 2)Conjugated linoleic acid.
¥ trans fatty acids. Y Polyunsaturated fatty acid.
YMonounsaturated fatty acid. ®Saturated fatty acid.

7FEAE9] trans R HHAE o1 A A 331

2 7Mook

AY A2 frans A ML o) A A 2 C16:1171 0.75%, C18:
17} 271% 2 selElgdon, CI82te A9enllt, A9tAlZc,
A9t A12t9 CLAQY A0ratlrd 242 0.87%, 1.28%, 1.31%2}
1.08% A &=t o213 A= F3 1470500 A ES A
22 AR trans XA kol gk AFellA] 2H AT
C18:0 &8 12.96%, C18:1t= 2856% 2 Hv¥ A#7| A
g Aol & el sleh46).

obd el IR AT P/M/SE mtavl27) 2.34/1.32/1%
PUFAZ®] B]7} &3] Fokou), AmAlE 4xE 0.15/0.49/1
2 Bxax|uhate] v)7} @A A okt 18] EoF 2 trans
28kAL gheke AdbAlE] A7) 054 go 2 o 3R F AR
o 7o g Folggley vleu =7} 023 g APAEY}
0.13 g9 woldrh.

DIXLF9| X|2HA =MD frans K|EHA O M|

HA5-2] Akt 243} trans ADAE o] A Al 32 Table
gollA] B dle} o ol~wlE fFE(instant popcorn)2]
A% g3}k Zoll A C16:09] Fako] HaF 10.13% 2 7
E9kT C18:0L 2.04~9.73% & A Fol| wha} & 2jo] & B3}
C18:1& HF 25.46%, CI82¥ BT 6.83%, Cl183L H
0.39% = 725 it 23 (corn chip)gl A uHiE 242 Cl181
o] 35.35%, C18:27} 18.31% 2 #A 3] =& 5§ Bnelov
CI83= A& A dgivh A FA L2 fred A2l sto] 2T
upkel 342} (fried snack)2] #|Hk4E 2438 C12:00] 16.72%,
C16:00] 17.33%, C18:0¢] 10.27%, C18:1°] 16.87%, C18:27}
14.38%, C18:3& 0.28% % viebydeh 1ela A5 A2 A
7} A4k g sts goli C16:09F C18:07F 247t 17.58% %}
8.88% % THslader Ci8il 3B12%E 714 & TS
woich Ci8:2¢9} C18:3& 7+7h 15.08%9F 1.48% = vhebytet.

Trans A ¥ o] A A 2 Cl6:1te FEA Fol A gel= =]
sroront Cl8:1¢+= B 36.36% 2 1% Eokeh Aro 5(46)=
Fe] 4% C18:0°] 2.62~9.46% #H = vhtd o, C181¢
= 0.02~32.80%°] Avka Bkt

239 trans AHHF o] A A 2= Cl16:1¢7} 0.64%, C18:2¢7}
97%Z A=A 8ke.om, C182¢ oA AZE A0tal2c, A9cs
12t, A9ra12t9F CLAR AOtAl1) RS gelE gl s A%ta
12c7} 713} =& $4(3.32%)- 2y C18:3= 0.90% = &
At fredA 2 g vpatgt Hx19) trans A4 o] A E
L CI81¢7F 1417% 2 =9ked, C182¢7} 1.77%, C183re
0.25% $=3=o)gict. 18] 3 shol(pie)d] trans A4t o] A2
= CI81¢7} 12.04%, C18:2t7} 6.42%, C18:3t= 0.66% %At}

olAte] Azt u|Fo] B o Ax}F2| trans A[HHAE o] A Al
21817 71 2ok oo, C18:2r A9t A 12t} C182A9¢cA
1207} e o 2wkt HEe) A 100 g trans A4
£ 4519~52.16 g2 B Aol A3 A F F oM 12 5F
o2 Az=dch 239 trans AWHAE Feke AHF 100 g9
22.44 gol g oo fredAej gt wpxle} ol 2] vk 100 g% trans
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Table 6. Fatty acid composition of confectioneries (%)
Fatty acid Instant popcorn A Instant popcorn B Corn chip (tortilla) Fried snack (crispy) Pie
8:0 0.36 0.32 0.73 357 0.82
10:0 -b - 0.65 358 0.80
12:0 - 0.28 0.62 16.72 1.23
14:0 - 0.35 0.74 9.42 1.98
15:0 - - - - 0.66
16:0 1052 9.74 6.78 17.33 1758
161 9¢ - 0.30 0.82 0.36 0.82
16:1 9t - - 0.64 - 0.63
17:0 - 0.34 0.63 - 0.68
180 9.73 2.04 0.70 10.27 8.88
181 9¢ 2825 24.66 35.35 885 3312
18:1¢ isomer - - - 8.02 -
181 9¢ 25.91 10.63 5.01 5.83 12.04
18:1¢ isomer 11.05 25.12 6.19 8.34 -
18:2 9cl2c 417 9.20 1762 438 15.08
182¢ isomer - 0.30 0.69 - -
182 9t12¢ 0.69 1.03 3.32 0.34 0.77
18:2 9cl2t 3.01 ) 6.54 3.06 043 1.25
182 912t ' 3.93 7.80 2.59 0.60 3.13
182 911t (CLAY) - 0.31 0.73 0.21 0.64
18:2t isomer 0.31 0.37 - 0.19 0.62
18:3 9¢l2cl5e 0.35 042 - 0.28 1.48
18:3 91215t 0.29 0.36 0.90 0.25 0.66
19:1 10c¢ - 0.30 0.73 - -
20:0 0.66 0.85 1.42 0.61 0.83
2001 1lc 0.32 4.24 1.78 0.20 0.68
20:2 11el3c - 0.29 0.62 0.17 -
22:0 ) 0.50 0.58 0.78 0.29 0.64
Total tFAs"% 45.19 52.16 22.44 16.19 19.74
PY/M/s? 0.56/3.01/1 1.66/4.31/1 156/2.65/1 0.10/0.51/1 0.55/1.44/1
Total lipid (96) 51.46 39.52 16.58 28.00 2743

TFAs (g)/serving size 23.02 20.61 1.07 2.12 1.62

Not detected. Con]ugated molelc acid. Ytrans fatty ac1ds

Polyunsaturated fatty acid. Monounsaturated fatty acid. OSaturated fatty acid.

6.19 g3} 19.74 golich. 13] ¥ 2
V4B E FE& 2061 ~23.02 g2 7HA
ko, frekAelgh vpagl Fx }— 272 g Fol=162g &
AL 1.07 g9 014t
P/M/S< A2RE #F2] 49 MUFAQ] n]7} A8
=7 vrebd o PUFAS] vl 329 £57 wle} 2}o)7}
Az gl on] o)zl gk At Aro S(46)2] Bae} §Absladc}.
39} 2% PUFARTH= MUFAS] vi7} =) stA Esich.
FEA Y FAbe 01005112 E3pA ke w7k 7 E
stom, gho]li= MUFAY ®7} & A 22 &1 gleh Erp-
Baart 5-(48) }ol2] A% C16:1¢7} 0.06~3.28%, C18:1¢7}
6.79~13.35%, C18:2t7} 0.60~0.68%]| o], & F 3} x| u}Al/x 31
Alhate] H) 4= 0.74~1.179] FEoldeky Bwely o S
ANF-2) stololjxl = EE3pA4AL v]7F o A 7 &= ook
o] Xt =MD trans X|Ehak o] M|
Table 7ol "57-2] 219 24} trans 2 WH4E 014 A7}
AA = o glek. Aoz F-o) Aupal 241 E3pxuHilba} B2
A ubate] vl go] vlLE £EC2 Velygon wyl Ael=
(moca cake)o A& E3}x)8HAF F C16:00] 15.9%, A= #)

o] Z(whipping cream cake)¥ C12:0¢] 15.32%2 74 @3
o} =7} Aozt A= Aoz s} C16:1, C181, C18:2,
C1839) ko] thi ¥& FFEoIdo & Aol BolR
st

WE 5] 2} (frozen pizza)d 8 F3A|9F4Ee- C16:034 C18:
022 vehton, MUFAQl Cl18:12 deko] 226% % 71%
gt} 28] 7 PUFA C18:2¢) C18:32- 11.1%9} 1.1%E. v}e}
Yo 20:08 dHE 1.24% o AE= Ak A% (loaf
bread)®) A/ u}4F 242 C16:09F C18:02] jhefo] 22}k 19.9%
2} 11.6%= b2, C16:1-2 3.24%, C18:1- 28.09%, C18:
2= 115%% vehlldch 2 E 2 (pastry) = W Foll4 C1&:
2 (25.81%)2} C18:3(5.40%)9] gago] =steh. Bz A (bul-
gogi burger)et I F M A (fish burger)®] A/ ¥kAL 242 C16:0
o] Zbzt 1521%9 17.20% 2 LA HAE Zof4] 7134 2 5
& B3, Cl802 HAHHAZE BarjmAR 2 5
Foz sal=glct

Trans |94} 0]/ & ek =7} Alo] z e} A=A Aoz
o] Z+7F 10.6%2t 11.6% 2 1| 528 3-8 Bodvk Bl #le]=
A= Cl6:1t0] 0.79%, C18:1¢t3% C18:2t7F z+2+ 3.95%9%
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Table 7. Fatty acid composition of bakeries (%)
Fatty acid Moca cake ‘Whipping cream cake Frozen pizza Loaf bread Pastry
80 161 1.24 0.66 0.45 0.56
10:0 2.42 2.29 0.88 0.80 057
12:0 8.51 1532 1.21 1.80 1.04
14:0 6.04 7.55 252 414 1.57
15:0 0.84 0.42 0.59 054 0.45
16:0 15.90 13.42 13.44 19.88 1892
161 9¢ 1.23 0.95 1.19 3.24 0.78
16:1 9t 0.79 0.51 0.63 0.39 0.49
17:0 0.82 0.48 058 0.81 053
180 868 11.16 2.95 11.64 8.06
181 9¢ 25.62 21.77 2257 28.09 20.64
181 9¢ 3.9 6.28 6.32 2.42 7.67
18:1¢ isomer -b - 24.04 - -
18:2 9c12¢ 13.18 9.91 11.07 1894 25.34
18:2¢ isomer ~ 0.41 0.46 - 0.47
18:2 9t12¢ 0.83 0.49 - 0.59 0.81
18:2 912t 1.03 0.81 1.14 0.75 158
18:2 912t 1.68 2.61 3.40 0.95 0.69
18:2 9r11¢ (CLAY) 0.79 0.44 0.58 055 055
182t isomer 0.72 - 0.99 032 0.51
18:3 9cl2c15¢ 1.48 1.17 1.07 1.73 5.40
18:3 9r12t15¢ 0.79 0.42 0.53 0.33 0.9
19:1 10c 0.73 0.41 - - -
20:0 0.83 0.60 1.24 0.48 1.08
20:1 1lc 0.75 0.46 0.89 0.87 0.70
2002 11cl3c ~ 0.41 047 0.31 -
22:0 0.72 0.46 0.60 - 0.66
Total tFAs”% 1058 1156 37.63 6.30 13.25
PY/M/SY 0.46/0.71/1 0.32/0.57/1 0.80/2.26/1 0.62/0.88/1 1.19/0.95/1
Total lipid (%) 20.87 10.35 8.75 6.91 22.47
TFAs (g)/serving size 1.90 2.39 6.58 0.41 2.38

“Not detected. 2)Conjugated linoleic acid. Ptrans fatty acids.

YPolyunsaturated fatty acid. Monounsaturated fatty acid. ¥Saturated fatty acid.

Table 7. Continued
Fatty acid Toast Cream puff Bulgogi burger Fish burger
80 1.86 3.60 052 0.40
10:0 1.97 327 0.73 0.37
12:0 6.11 6.63 0.88 0.43
14:0 4.29 7.40 3.12 292
50 0.72 3.08 0.69 0.77
16:0 16.79 19.33 15.21 17.20
16:1c 1.08 3.26 1.93 3.89
1611t - - 052 0.62
170 0.76 3.04 1.09 1.38
180 8.08 10.46 992 11.16
181 9¢ 29.24 15.82 26.16 28.23
181 9¢ 6.28 3.69 1.11 1.42
18:2 9cl2c¢ 15.10 - 25.95 23.58
18:2¢ isomer - - 0.47 0.45
18:2 9t12¢c 1.03 5.20 0.59 0.61
18:2 9¢12¢ 2.17 - 0.70 -
18:2 912t ) 2.25 - 0.72 1.10
182 9t11¢ (CLA®) 0.73 3.06 0.78 1.21
18:2¢ isomer - - 0.47 0.42
18:3 9c12¢15¢ 1.62 3.09 5.47 6.26
18:3 9¢12t15¢ 0.72 - 0.71 092
20:0 0.93 3.31 0.65 0.80
20:1 1lc¢ 0.74 0.03 0.72 0.74
20:2 - 3.03 0.41 -
22:0 ) - ~ 0.50 0.48
Total tFAs”% 13.18 11.95 5.60 6.30
PY/M/sY 0.51/0.90/1 0.24/0.43/1 1.05/0.95/1 0.52/0.69/1
Total lipid (%) 2712 6.72 13.81 791
TFAs (g)/serving size 3.22 0.14 1.16 1.01

YNot detected. 2)Conjugated linoleic acid. *'trans fatty acids.

4’F‘olyunsaturated fatty acid. *Monounsaturated fatty acid. YSaturated fatty acid.
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505% &0l 18:3t7F 0.79%1 el A=a™ Alol=
trans A ¥HAF o)A A 2+ C16:1¢7} 0.51%, C18:167}F 6.28%=
#al=girl. Lake 5412 Ao]l=9 Cl16:00] HT 231%=
11.7~27.4%92) #9135 293 C18:00) 12.9%, C18:1-& 26.2%
ojglow C181t H 3.7%°1% 3L C182t+= 0.5% T2
gaigjglcta ¥ ahgdch

W22} trans AU o] A Al 2+ C16:162) C18:1¢7) 2
7+ 0.63%2} 30.36% 2 o2 whF-oll v sl C18:1¢2] §rafo] AMHH
Ao g =okr) 18|31 C18:2¢t xEE 6.11% % B A L
2 nglon Ci82r ol A & A%tal2ce AlEA] gkt
o] AL W5 ol £E = 2B TRl 3 o8 CI8
2to) gteko] =& watallz}l 2| = wlFol Ao AlgE) A
ol frans A HFAF o] A A ZE CI8:16242%) 2t} C18:2t
(3.16%)2] §tako] T2 7oz A=) HAED S Hans
A kAl o)A A= CI&17F T67% 8 Wil 714 & 5
< By

Lake 5(41)2 #jA~E2] 9] C16:00] 31.6%, C18:1°] 30.4%,
C18:27} 55%eta ¥ 18i 2w Emp-Baart 5(48)< trans
2t o)A A Z C161t7F 491%, Ci8i1tE 7.00%, C18:2t7}F
0.44%, C18:3t7} 0.90%2t 2 B8}l 51 3} Hh4to] B3}
Adbabol] vl =& fFoldlcty Bastgdch

E~E(toast) = trans A HHAE F= C18:169} C18:2¢2] §afol
& $F02 AEHNH, 32 (cream puff)ellA=
C18:1¢9} geko] wsket Trans AWHAL o] Al A - B317]
W 7 2} 7 A 9] A ¢ 2+7F Cl6:1= 0.52%2) 0.62%, C18:1¢
7} 1.11%9}F 1.42%2) FFolg e, C18:2t o1 A & C18:2
A9cal2t7} EazIM AN E &S whd S5 A=
2l E A} edoteh C18:2t8) & frans AWM §Hebe Ea7)H
72} A AN 247 3.26%9F 3.34% 2 B]5F S-S B
dow C183t= 247 0.71%, 092% 2 71 &= ic) C18:22
£9rn1162) CLAS] &3-S s uko)] 3.06%2 413 4]
FollM 714 & $E 22 FlHEgd e, ol AS Ay A

Aol 9 Aoz Atnsdnt. A7 2787 CLA

bt oy 1o

FE& Bk

214} 100 g trans A AL §Hek2 560~37.63 g2
2 ohefaiedch PM/SE vl & 2 Er] 71 1.19/0.95/12 PUFA
grerol =9k a, WE A 0.80/2.26/12) ¥] & MUFAS] H| &
o Egkeh Ba7|W A= PUFAS H|7} -2 b Fj4W A=
PUFA9] w7} & A o2 viehygtel 13] ¥3F 2 trans A%
At ek WEaR7E 668 g o 2 A 2 FEIAL,
athdol EAE32 g Y Aol 239 g, HnEe] 2538
g9 Folgdt

F7I5Z2 Xttt =40t trans X4 O] H|

S7V2Eo] At 243 grans A4 044 A= Table
8=} zre}, =] 7] BAdFo)(grilled pork, jowl)®] X|uhak &
AL C8:00] 1.14%, C16:0°] 1656%, C18:0-2 12.1% % v}t
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ofy

oF &

Ris

o}l Bz 3k uAkel C16:1-8 2.05%, C18:2% 14.95%, C18:
3L 1.19%E et Rt B A2 (canned jangjorim)®l
74 C8:00] 2.07%, C16:0%= 11.94%, C17:0-& 1.22%, C18:0
= 6.22%% ZAHE 9tk MUFA<Q! Cl6:1°] 1.78%, C18:10]
2657% A&, PUFAQl C182% 24.88%, Cl18:3&
1.48%% Jrebiglch S8 2% Aukat C16:00]
16.60~25.79% 2 el =l om, C180-2 347%~7.34%52 W
21& mart Cl6:19] ek w3 535~979% ¥ = C18:19]
A% w7l Alfred chicken)ollA & 40.24%2] & 5
Rolx wky BEdE 7] Blfried chicken, frozen)ol| 4= 7.02
9%9] deke n ok WE A5 2 (french fries, frozen)2l X
uhah 2A2 3R HMbe] ko] uWE £E2R(CI607F
8.65%, C18:07} 9.11%) gl =9l om Cl16:134 C17:0-> &3l =
2} 2¥gkeh C18: 18 32.65%, C18:2 31.76%2 o] & x| wh4ke]
Hpgol A AWe] oF 64%F A stdch

Trans A¥HAE o)A A #loll A 2] 37] HAb-o] &= Cl6:
17} 0.99%, C18:1¢7} 4.74%, C18:2t7} 2.75%, C18:3t+= 0.82%
o] 3019t} Aro $(46)& 13 14705 A 527] 9] 24k
2/ A C18:00) 10.61 ~1453% FFoll2v, Ci8:14=0.17
~058% +F2 rodvty Rustgdrl eaEg o4l HA
719 A% Cl16:16= A& E A ¥k C18:1¢7F0.2~0.4%°]
o v PUFAd ¥ls| MUFA9] gteo] AxatA] Egkcta B
3.8l vh(42).

W Az trans AWAL ol AR Cl6:17} 2.32%,
C18:1t7} 1.96%, C18:2t= 559% = vrebigl o n | C18:2¢ 014
A F AOtA12c, A9cal2t, A9tA12t2} CLARI C18:28) A9t
a1} FalE ek C18:3t2 1.27%2] §Ha-& B9}, Plal-
zgraf 5(42)& #317]2) 2wkt 243 trans 2| HHAE o4 A
gl AT C16:17} 04~05%, C181t7F 1.4~24% &
olgicty B ustslen Aro $(46)2 C18:17}F 1.30~7.00%
Szole} stsich CLAR! C18:29] A9ralle Hekd ub-5-&
9l 2 u/)E 0] 83 Az 1.30%2 A Jebdh

987 Aol 9] trans A HHAF o] A 2 Cl6:17 AEE
W JEgE 7] BollA e #elsA] sk, Cl81t+ 1.26~
5.80%2] WelS wach wE7 A E C182) A% Al2e
7} &= A otel. Aro 546) @HH 9 75 C18:00]
5.46~7.81% $aolgty Hustgl o, B el 347
~7.34%9] W9t

WEADAE AL trans #HHE o] A ZE C18:127F 9.11%
2 dA8A =9k, C18:2t o] A ¥ A%A12e, 29ca12t,
291129} CLASL & 9t a1} &= 2w, ¥ trans ZHAt
Feke 19.36%0) et EEHAY ARG vl
trans A WAF B2 wolvk CLAY g8 #H 7B}
2 317] ko)t Az AMellA v A vehden, o]
A= Chin £(39)3} Stanton 5(46)8] B9} 4|3}
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Table 8. Fatty acid composition of meat, meat products and fried foods (%)
Fatty acid Grilled pork, jowl Canned jangjorim Fried chicken A Fried chicken B (frozen) French fries (frozen)
80 1.14 2.07 058 0.88 231
10:0 0.81 1.41 051 0.69 1.89
12:0 =P 117 0.70 071 -
14:0 0.27 1.38 1.52 151 1.84
15:0 - 1.10 054 - -
16:0 16.56 11.84 25.79 1657 8.65
16:1 9c 2.05 1.78 5.35 9.79 -
16:1 9t 0.99 2.32 1.12 - -
17:0 0.92 1.22 0.65 0.63 -
18:0 12.13 6.22 7.34 347 9.40
181 9¢ 37.84 26.57 40.24 7.02 3265
181 9 - 1.96 1.26 5.80 9.11
18:1¢ isomer 474 - - - -
18:2 9cl2c 14.95 2483 24.19 1899 29.95
18:2¢c isomer - - 0.51 - 1.81
18:2 9t12¢ 0.84 1.39 - 1.08 1.93
18:2 9cl2t - 1.26 0.61 3.49 211
18:2 9t12¢t 1.04 1.31 0.68 2.64 353
18:2 9t11t (CLA”) 0.87 1.30 056 0.76 1.80
18:2¢t isomer - 0.33 0.53 0.69 0.88
18:3 9cl2c15¢ 1.19 1.48 1.30 2.09 3.8
18:3 9¢12t15¢ 0.32 1.27 053 061 -
19:1 10c 0.85 1.30 0.50 - -
2010 0.87 1.37 0.70 0.86 2.06
2011 1le¢ 1.38 1.45 0.73 1.21 0.01
20:2 11c13¢ 1.07 1.32 0.52 - -
22:0 - 127 - - 1.86
Total tFAs”% 9.30 11.14 5.29 15.07 19.36
PY/Me/sY 0.52/0.69/1 1.83/1.66/1 0.33/1.28/1 1.70/1.25/1 1.01/156/1
Total lipid (96) 22.26 2.11 16.72 16.67 19.69

TFAs (g)/serving size 1.01 0.26 0.31 3.12 401

"Not detected. “Conjugated linoleic acid. “trans fatty acids.

4‘Polyunsatl.lrated fatty acid. Monounsaturated fatty acid. 9Saturated fatty acid.

Aoz el UE

L66/12 B-Z 3R urAke] dtako] o
7+ 1.70/1.25/13} 1.01/1.56/1

FHA®H YRR AL 2H7 1
2 B EZsx|ukAke] dhako] & Wk fast foodd ol 4] vl 8}

£ 957 A: PUFAQ| @eke & uled MUFAY] gheke
AR e eFo F4=Th Aro U6 E 5 A
ol BEspA o] T3pA AR} A whoh B
28Tk

13) 3 o trans A A 9F-e HA 7)ol 101 g0 8
FMEE S e ml, AxHL026g22 713 gk
b gE7e 49 031~312gL 2 NFA YL B E g
o, YEE2 2 dels= @83 AR trans A4
kol AAFA 2 FEIUckZ 312 g3t 401 g).

FO

ok
2

502 A& 7 FE 5 trans AWHAE ko] W A A
7 AR e 2 8 4185 AR, trans A WH4F o)A
Ao 5 2 FekE GO/MSE AHE-sle] B4sl9icl HP-23
cis/trans FAME capillary columns A3l od, A&
peak?] 542 GC/MS spectrum-2- 4 4 3le] ol Eajet of

27 galalelrt. vl7bFE trans AgHAF gako] AHF 100
g% 4.75~2521 g2 & v}t 52 HYe) mivlle o
trans A HHAE o] A A= C181 AR BE vlrigldA 75
o 1.10~1453%2] HAA )k C18:2t8] F e 2.02~
7.91%2] W& vlofaled o, C18:3rE 0.33~1.39%Y =&
o]l §2 59 trans A WA dak-& AW 100 g9 540~
1655 g2 Weisden, giffelAlE CI18:1 a9} 0.95% 2 7}
A E%ou), PRl es FAEA Wgked, sEYE
31~51%% 16~43%< gl=nc} £2 fEo(ddr). &/
A Ee A= C16:1 A0t C18:1A49¢, C182¢ 2 C183t7F T3
F Exge] 9lgdrth o dFal mlavl =l Cl6:1497}
el =] x| 929kont 4.93%9) trans A ¥b4ke] A& glc}. )
F 5 trans AWAE ko] A A =2 FE(48%) A
C16129t% AEFHA @k} Cl1A9t% 36%2] s
vebi it wFoll A C18:1 497} trans A4k o)A A &
1w g Ryl on, WE AL C181A9: ke
30%E 2Fste w2 TekS nav) AW 2 CI82t
ke 9 om(826%), v} AW A C18:2t
trans A HFAF §FeE2- 3.26% ) 3.34% 2 v]523F =Folgic). &
7beE 2 HARF S UE 9EAS UE AAEAe] trans



336

A4k gHeko] 15%~19%2
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