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A Study on Variation of Trans Fatty Acid with Heat Treatment of Corn Oils

Myung-Gil Kim*, Jong-Chan Kim, Hoan-Uck Ko, Jung-Bok Lee, Young-Sug Kim, Yong-Bae Park,
Myung-Jin Lee, Jae-Kwan Kim, Kyung-A Kim, and Eun-Mi Park
Gyeonggi-do Institute of Health and Environment
(Received July 9, 2007/Accepted December 15, 2007)

ABSTRACT - Trans fatty acid components separated and quantified using a SP-2560 capillary columnin a gas
chromatograph (GC) with flame ionization detector (FID). Trans fatty acid and total fatty acid contents were measured
in 21 com oils. Ranges of values for trans fatty acid (tFAs) contents of total fat (as g/100g fatty acids) were corn oils
0.65 + 0.31. Corn oils were heated at 175 + 5°C for 5Smins (0~15 times). The contents of tFAs (g/100) were increased
from 0.292 (0 time) to 2.585 (15 times) in corn oil. When frying oils (15 times) were incubated at 20 + 5°C for 150
days, the contents of tFAs (g/100g) were increased from 2.585 to 3.683 in corn oil. The amounts of tFAs (g) per serv-
ing size of frying oils (15 times) were increased from 0.01 to 0.18 in corn oil. The levels of the 18:1 trans isomers

increased significantly the time of reusing of corn oil.
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71 Agilent 7683 AF5F<)7)
(Automatlc Sampler)E 238t Agilent 6890 71=AZNE
22| 9] (Gas chromatograph) A|~¥l3} 22 o] 23} A&7)
(Flame ionization detector, FID)E A}8-3}5 tH(Table 1).

i
Mo

Table 1. Operating conditions for fatty acids and trans faity acids
by GC/FID

Type Operating conditions

Instrument Agilent 6890 GC, FID

SP-2560 (100 m (Length) X 0.25 mm (LD.)
Column % 0.25 pm (Film))
Inlet temp. (°C) 250

160°C (1 min), 5 °C/min to 180°C (40 min),
Oven temp. (°C) 7 °C/min to 210°C,

3 °C/min to 230°C (13 min)
Detector temp. (°C) 280
Split ratio 1/70
Injection volumn (uL) 1
Detector gases Hydrogen: 40, Air: 450,
(mL/min) Nitrogen make-up gas: 30

2
A%l S A2 dE@REdA fE5HL e

ST (Com oilyE AN Ha AT A4S A

£ Z 3 (Table 2), 2Z3}AWLHSFA)S 14.48 +0.48 g/100g,
@Y EF A WA MUFA)S 27.88 £ 1.11 g/100g, TH7HE
§WH&*&(PUFA)% 57.64 + 1.48 g/100gZ JeRho] £
A F BEZapxuato] oF 8552 g/100gE &
Je Ao Z Yegr)

52 PIM/SEIE 4.0/1.9/1.02 TFE =F190 A
S52] PIM/SH] 4.6/2.1/1.000 ] thrtEE
shAjHiato] A HAEH %HJ—;— Btk Seafe EW
A el B TS 0.65£0.31 g/100geZ |2 7+
oA EE AR, C18:1t7} 0.06 = 0.02 g/100g, C18:2t
0.46 + 0.28 g/100g, C18:3t= 0.14 + 0.04 g/100ge] AZ
HIAth &, SFEefe ERLAPAE o)A Foe
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Cl18:2t7F 7V =& =08 A&EHYT 2 th2o] C18:3t,
C18:1t =ollnt. AFL R HAste Sfe 13
F(Serving sizey& 5 g2 St BHHOoZ AN 13
FHile = EWAIALY] S (tFAs(g)/Serving size)
°F 0.03 g= WA FUth Fet n-6A<E AP 56.40
1.56 g/100g, H+F n-3A1E AH4H2 1.13 £0.39 /100g
HHFAQ n-6m-3vE F 5665 Ueted oE o
ERA AN SRR 138.9K ) A2 Fx]o|t} )
—% Fefrel Ttz o3 EAA ALY e sl
AW E7] Yt 7P CA dird ez Algete A
& A WERAE 7HEERR075°C, 5E) AT E
F2] e & EdA Y] S A E H 3H(Table 3)2
13] 0.528 g/100g, 33] 0.949 g/100g, 63] 1.709 g/100g=
2 Zo) =712 Ho|thr} 93] 2.074 g/100g, 123] 2.453
2/100g, 153] 2.585 g/100gE 7} Zo| A, &
e 7FEERY g wE E%mwu A e
3~63] 7texE P& W P B T FHE Bole A

[
& o & Aa.

71Ex2E(153]) F St EdaA e g
Hlws B 7S A 0.292 g/100goA 2.585 g/100gC.F
2293 g/100g F7Hst A& & + AN

7t A 7rE = AHS AA F 13, 33, 63, 93],
123}, 153]9) sldsl= AAE 20063 59 16U FEH &
A WAFIHA 304 GHE ERAA L S 7
28te] 11 7 ERAARLEe] WstFe] Ao & AR (150
ool HAh 7HE A THARFE gE g FAA S A
I EdRaA ] kS Waskith

Nazg & J4E G SFFRE Y] e AL
oA WA(150¢)3t & ER2A WAL SEstE A
¥ ZA3N(Table 4), 13] 7FE=2] 3 A% 0528 g/100g
oA 0.754 g/100g= 0.226 g/100g2] F7+5 EST 39
E 0.949 ¢/100go1A 1.585 g/100gE 0.636 g/100g, 63
1.709 g/100gol A 2505 ¢/100g2 0.796 g/100g, 93]=
2.074 g/100goll A 2.858 g/100g= 0.784 ¢/100g, 123+
2453 g/100go 4 3.298 g/100g= 0.845 g/100g, 153]%=
2.585 g/100gollA 3.683 ¢/100g= 1.098 g/100ge] F7He
YeRth &, 7193t SRS A TE E
A ukbe] Aol o] Bol S7lkehe AR ekt

155 7t9zxe] & SFERHE 1504 FF BAI50-
C-15) & 13] AF e F EASATAS] FF(FAs(ey
Serving size)y2 YHEFA(0-C-0)2F VI3t AVEH, &
T4 0.01 g0-C-0)°1A 0.18 g(150-C-152.2 0.17 g
o] Z7+e WErHTHTable 5).

7Haze & 3 150 B 1ast iﬁ# o] Ed
A ake] o] g AE FHEgRsts: AHEW 2
FEFX(0-C-0)% C18:1t7F 0.03 g/100g, C18:2t7} 0.20 g/
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Table 2. Content of fatty acids and trans fatty acid in corn oils (g/100g)
No -1 C-2 C-3 C-4 C-5 C-6 C-7 C-8 C-9 C-10 C-11
tFAsl)/sample 1.23 0.43 0.66 0.53 0.29 0.39 0.61 0.40 0.37 0.62 0.52
Serving size(g) 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
tFAs(g)/Serving size 0.06 0.02 0.03 0.03 0.01 0.02 0.03 0.02 0.02 0.03 0.03
p? 57.15 58.45 58.42 58.88 56.45 57.52 58.17 56.42 58.80  58.55 57.85
MY 28.00 2752 27.13 26.51 28.52 2790 2731 2859  27.01 27.06 27.61
g% 14.84 14.03 14.45 14.62 15.03 14.58 14.52 14.99 14.19 14.39 14.54
P/M/S 3.9/1.9/1 4.2/2.0/1 4.0/1.9/1 4.0/1.8/1 3.8/1.9/1 3.9/1.9/1 4.0/1.9/1 3.8/1.9/1 4.1/1.9/1 4.1/1.9/1  4.0/1.9/1
n-6 5545 56.61 57.39 56.68 55.76 56.41 56.94 55.75 57.43 57.32 56.80
n-3 1.59 1.75 0.94 2.09 0.63 1.03 1.12 0.57 1.28 1.11 0.95
n-6/n-3 34.80 32.33 60.98 27.16 87.98 55.01 50.77 98.49 4495 51.52 60.11
C18:1t 0.06 0.04 0.04 0.06 0.03 0.08 0.04 0.03 0.03 0.07 0.09
C18:2t 0.99 0.28 0.49 031 0.20 0.22 0.42 0.25 0.23 0.40 0.31
C18:3t 0.18 0.11 0.13 0.16 0.06 0.09 0.15 0.12 0.11 0.15 0.12
No C-12 C-13 C-14 C-15 C-16 C-17 C-18 C-19 C-20 C-21 AV+S.D
tFAs/sample 079 077 042 119 057 082 155 051 037 067 0.65+031
Serving size(g) 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
tFAs(g)/Serving size 0.04 0.04 0.02 0.06 0.03 0.04 0.08 0.03 0.02 003 0.03+0.02
P 52.98 54.66 58.98 58.28 58.61 57.01 58.50 58.94 57.16 58.61 57.64+1.48
M 31.13 30.41 26.91 2737 2724 2850 2725 27.63 28.72 27.17 2788+1.11
S 15.88 14.92 14.11 14.35 14.15 14.49 14.24 13.43 14.11 1422 14.48 £0.48
P/M/S 3.3/2.0/1 3.7/2.0/1 4.2/1.9/1 4.1/1.9/1 4.1/1.9/1 3.9/2.0/1 4.1/1.9/1 4.4/2.1/1 4.1/2.0/1 4.1/1.9/1 4.0/1.9/1
n-6 51.43 53.07 57.71 57.53 57.69 55.63 57.81 57.85 56.10 57.11 56.40+1.56
n-3 1.40 1.46 1.18 0.64 0.82 1.27 0.57 1.00 0.98 1.39 1.13 +0.39
n-6/n-3 36.68 36.25 48.93 90.37 70.54 4396 100.71 57.84 5747  41.02 56.56+21.22
C18:1t 0.05 0.06 0.06 0.08 0.04 0.06 0.07 0.06 0.06 0.05 0.06 + 0.02
C18:2t 0.50 0.51 0.25 0.95 0.40 0.56 1.29 035 0.22 0.44 0.46 +0.28
C18:3t 0.24 0.20 0.11 0.17 0.13 0.19 0.19 0.11 0.10 0.18 0.14 + 0.04

YtF As: trans Fatty acid, “P: Polyunsaturated fatty acid,” M: Monounsaturated fatty acid, ¥S: Saturated fatty acid, 3)C: Corn oil

Table 3. Changes of tFAs" of Corn oils with reusing times

Table 4. Changes of tFAs of corn oils after heat treatment
tFAs/sample (g/100g)

tFAs/sample (g/100g)
Reusing time (s) Corn oil Reusing time (s) 0 day 150 days
(1) 0.292 1 0.528 0.754
3 ggig 3 0.949 1.585
6 1709 6 1.709 2.505
9 2074 9 2.074 2.858
2 5453 12 2453 3.298
15 2.585 15 2.585 3.683
U{FAs : trans Fatty acids. DtFAs : trans Fatty acids.

2z 3 3$(150-C-15y& C18:107} 330 g/100g, C18:27F 7} A Z7kt2E0] o] Cl8:10] C18:2, C18:31t} o]
032 g/100g, C18:3t= 0.07 g/100gS Jellth = €4 A3 Axr}t 33 YATE, ASdo], o|=4%e] & =

FHE 718 Cl8:1ts 71835 28 5E 2 £ o] zjolol oJ3t gfolzty HWyatw gt
o2 F7FFE I C18:2t, Cl18:3te & W3/l yehix &
sieh. ZE 9 2%
2 A7oME 185 £ 2°ClN 2447 71E & EAA
AAke] 24 WHIlE AWE A3 SRl Cl18:dt A7z W 570 A9 P REAA fEEHIL e
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Table 5. Effect of tFAs” of corn oils after heat treatment

A 2585 g/100gE 2293 g/100g9] ZF715 H At} 153
g SEFRE TA50Y) & F ERSAPPY g
312 4B A3 2,585 g/100g°1413.683 g/100g=2 1.098
g/100g9] F7He UERL 13] AFHske F EXAHAL
°] F}EE(tFAs(g)/Serving size)< 0.01 gollAl 0.18 go =
0.17 g AHAHF F71E Vel EAXATALE] o] A
3 Srekdsls AW EE, C18:2t, C18:3tht} C18:1t7} 7}

(g/100g)
0-C?0 150-C-15

tFAs/sample 0.292 3.683
Serving size(g) 5.0 5.0
tFAs(g)/serving size 0.01 0.18

C18:1¢tY 0.03 3.30

C18:2t 0.20 0.32

C18:3t 0.07 0.07

UtFAs : trans Fatty acids, 2C : Corn oil, ¥ t : trans.

S44-(Com oil)e] HF EW2XHA TS 0.65 +0.31
g/100gol N om EM 2R HAke] o)A Fole Cl18:2t7}
7P ol AEHAT 2 o C18:3t, CI8:1t 22 7
SHAT dutgoR NEoT HHde S55Fe 3
@ 13| AFse & ER2A LY 3EK(tFAs(g)/Serving

sizeye ¥ 0.03 g2 eRgT)
SR 7tz 49 BT 93 ERAA
whakel ghakdsle AW B v} JFEEE 348 (1~158)3
o Fag

gelstel 71QelL o)8 WA F BM 0L 2
RS AT 7tEze 5o e sA2A L) 4

AES AHE A, 363 7FEREA 7 Bol A4
© A& ¢ F AR ey F ERLAWAL 0292
g/100g(7+8 Aol A 2.585 g/100g(153)) 2 2.293 ¢/100g
o $71 JEth

Mz & AL (1~153)E st Wo] e Fa
A WX|(1508)3 & Ed2xAte) dhapHsls 4y
£ 23, 13] 7FE 283 A9-= 0.528 g/100g9A4 0.754
g/100g2 0.226 g/100ge] S7H8 B 153 719 ze]
g 79 2.585 g/100go14 3.683 g/100g2 1.098 g/100g
9] F7Fe Uetlth &, 719857 271E5S WA A

Zhell e ERSAGAR A o] o @ol Frlste A
< ¢ AT o] F EALAEREY] FRE gy

38 AWEY, Cle:lte 7ME3s7 37 g% 2 %
o2 F7he wbEe) C18:2t, C18:3t & W3y}t 1o

2 QAR Seafe 7hEE et S ©
g Edx e g7 S/t Bilon ole 7Y
&3 Aot BRSNS A7 7 dade ve
We Rolw WA whe G2 713l v 2
OA 24 & AR Ueyt. &, Seefe 7tdx

g A EA2APRE HAS FolY SlshE wEAQ
AHgE A g Rl BN Qo Agdn,

2 9

SEFRE 175£5°Co A 71EA 2 (158))5e 71Q A3
SEsls A E A3 0292 g/100g0]

R4} BIHERE 2 Foz IR e ¢ 4 Ut
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