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3.3. A
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eHA X2 AHC18:1t, C18:2tt+ct+te, C18:3ttt+ttc

bl

+tct+ttetccttctettec)

34. Al

34.1. AL HESE

- 37 Component Fame mix (Supelco, U.S.A)

- Linoleic acid methyl ester, cis/trans isomer mix, 10mg/mé
(Supelco, U.S.A))

- Linolenic acid methyl ester, cis/trans isomer mix, 10mg/mé

(Supelco, U.S.A))

kH

3.4.2.

EERH =

- 37 Component fame mix, Linoleic acid methyl ester, cis/trans isomer mix

Linolenic acid methyl ester isomer mixS GC auto sampler& 2 m¢ HtO| & 0f

H AESHALH

343. 7IIS0H
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8o A
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- Borontrifluoride methanol solution, 14%(Sigma, U.S.A.)
- Methanol (J.T. Baker, U.S.A.)

- Water (J.T. Baker, U.S.A.)

- Iso-Octane(R{Z/L B ET, BA)

3.4.4. JIELAISF

- Sodium chloride (Merck, Germany)

- Sodium sulfate, anhydrous (Tedia, U.S.A)

345 RIS A

- Vortex mixer (Thermolyne Type 37600 Maxi Mix Vortex Mixer,

US.A)

- Dry oven (Heraeus Type UP-6200, U.S.A.)
- Dry bath (EYELA(TOKYO RIKAKIKAI) MG-2300 Aluminum Block

Dry Thermo Bath, Japanese)

- 84 MHE (OHAUS CT1200, OHAUS EXPLORER PRO EPG214C

US.A)

- ds1 (A& A, SFRAIS80LW)

- Rotary vacuum Evaporator (EYELA N-1001V-W, TOKYO RIKAKIKAI)

- Z8IM & D] (Branson 850, U.S.A)
- A ROIEDNE/ZZ20I23H EI1(GC/FID)

GC (Agilent 6890 GC, U.S.A.)

t

100me 0l



SP-2560 (100m(Length) x 0.25mm(L.D.) X 0.254m(Film thickness),

Supelco, U.S.A.)

FID (Flame Ionization Detector)

Automatic Sampler (Agilent 7683, U.S.A.)
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D EALAE EN €2 = BN F2As d=0
@ OlA=SEtEZ2 ol Auto sampler& BIOIZ0 2! F GCFID

2 A0 A8 24010I= Table 20l 2= Ht2t 20l Agilent 7683 Xt
S Jl(Automatic Sampler)E &8t Agilent 6890 JtATZ0FE"]CHII(Gas
chromatograph) A|AEM =2£2 0|23 ZZEJ[(Flame ionization detector, FID)Z
AHECH GC System2| Inlet2 Split/Splitless inletZ Liner= Split linerE AIEStA
1 2EE2  SP-2560(100m(Length) X 0.25mm(I.D.) X 0.254M(Film)E A& 5t RACH.
GC-FID2| =8 25 & 250CT=2, &= =J|0 160CHAM 1228 |X
AZI TS 180THHAl 5C/min2Z s2A121 = 4022t |RAARCL O =
210CHHAl 7C/min¥ S=2A19|10 CtAl 3C/min? &0t 230CHHA =&

5228 |RAIAIZCEH JI2&= 280CE RAAZULC =2 142 of

= a2
M Carrier gas= & A (Nitrogen)E, |2 1.0M/min &&= ot Split

ratio= 1/7022 & &HGIALE. Detector gasesi= Hydrogen: 40mMé/min, Air: 450mé
/min, Nitrogen make-up gas: 30mM¢/minES AtE ot Lt

Sa 25~40 mg
€ 05N HIEtSE SAMSILHEE 84 1.56m
BASA, 23, 100C, 5min JtE—> H2
€ 14% ECIZET2E2ES HEES 8294 2n
HASE, 23, 100C, 30min Jt2 — 30~40TCH2
€ iso-Octane 14
AAEX, 30sec 23t
€ LIASILIESEN b




, ME— A2 YR
isoOctaneS F ol JMEBE=Z £
DASAL

Il

-
b
o

i

GCFIDZE =24

Fig. 3. Flow chart of trans fatty acids analysis.
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Table 2. Operating conditions for fatty acids and trans fatty acids by GC/FID

Type Operating conditions
GC System Agilent 6890 GC
Inlet Split/Splitless inlet
Detector FID
Automatic Sampler Agilent 7683
Liner Split liner

SP-2560
Column

(100m(Length) x 0.25mm(1.D.) x 0.254m(Film))

Experimental Conditions

GC-FID

Inlet temperature(C) 250

Injection volume 11t

Split ratio 1/70

Carrier gas Nitrogen (1.0M¢/min)

160°C (1min), 5C/min to 180°C(40min), 7°C/min to

Oven temperature(C) 210 C, 3C/min to 230°C(13min)

Detector temperature(C) 280

Hydrogen: 40m¢/min, Air: 450m¢/min, Nitrogen

Detector gases make-up gas: 30M/min
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4.1. ABSTS0 S XILAD EBHAX|LAC| Hases

I 2t 500 AlZ22 HEOEWNAM =8 AERK 83AH(H al
=7 214, HS2ER 924, EE=SCIER 11, ZE=MR 1124, Ot

21720l CHSE Xlgatn ERHATIBIASl XM & S22 Table 30l LIEFKILC
Fig. 4= 378 ANYMEESZEO AZ0IENHS LIt 20|10 Fig. 5=
C18:28] AMA/EHA HEZE(Linoleic acid methyl ester, cis/trans isomer mix)
o JAZOHEI™, Fig. 62 Cl18:32 AIA/E-A HEFEZ=ZE(Linolenic acid
methyl ester, cis/trans isomer mix)2| AZ0IEJHE LIEFH 2 0ICH.

ECD2 B, (KM G-FAMEWIGT 10936110945 00
FID A, (KM G-FAMEWST 1093061 10845.0)

Hem. ]

12.339

13.740

50

11.011_‘1.503

70+

19.859

60 o

16.054

a0

12951

a0 2
g
il . T80 18:10-9
7 [ - ¢ 20:0 S
= 4 © + 2 o
¥ & 1a:t 182t gl8:30 &g 5
20 8 201 ge =
1813 z
Y 5

?
ey

[~ a4.25;
—— a7 324
5
50.820
54.008
55.627
56773
£0.185
55.571

10

i
5
A

[——21.637
f——32.903
——38.378

=] ﬂ o
@ @
T[ ]L
T T T T T

20 30 50 ol mirg

Fig. 4. GC/FID analysis of 37-component fatty acids standard.

= 218288
p=———-22575
e 25 137

a L

Fig. 5. GC/FID analysis of C18:2 isomers.
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ECDZ B, (HWG-FANEYE 11006110647 .0 )
FIDA A, (KM F ANEVIG 110061 1097 .0 18:2tt

Harm. ] b
20+
704
60 18:2tc

18:2ct
50

32810
33.208

18:2cc
30

33955

20

ECD2 B, (KhiG-FAMEWIET 1006110046 0)
FID1 A, (KAG-F AMEVDET 109106110346 D) 18:3ttt

Nom. =
e

18:3ttc, 18:3tct
18:3ctt, 18:3cct

o
o

a0 4

70

382
38.978

B o
a0 4
40
18:3ctc 18:3tce

a0

40.482

18:

)

CCC

40.199

201

41.283

104

il

0 4 £
Fig. 6. GC/FID analysis of C18:3 isomers.



Table 3. Content of fatty acids and trans fatty acids in oils and fats

(2/100g)

Fatty acid S C 0] PO GR MA
P 63.38+1.40 57.64+£1.48 10.18+£3.12 12.02+1.17 74.90+1.73 30.32+4.41
M 21.04+1.77 27.88+1.11 74244328 71.80£2.05 15.34+1.34 38.81+4.16
S 15.58£0.46 14.48+0.48 15.58+0.63 16.18+1.55  9.77£0.47 30.87+5.86
P/M/S 4.1/1.41 40/1.91 0.7/4.8/1 0.7/4.4/1 7.7/1.6/1 1.0/1.3/1
n-6 55.94+0.94 56.40+1.56  9.44+3.12 11.30+1.17 74.54+1.81 29.15+4.74
n-3 6.91£0.99  1.13£0.39  0.74+£0.04  0.68+0.10  0.32+0.16  1.10£0.36
n-6/n-3 8.28 56.57 12.78 16.97 267.26 30.11
C16:0 10.24+£0.27 11.54£0.39 11.38+0.84 12.22+1.52  5.90+0.26 20.28+6.96
C18:0 4.11£0.56  2.03+0.11  3.50+£0.42  3.22+0.20 3.49+0.09  8.12+1.67
C18:1 20.74£1.75 27.49£1.10 73.06£3.36 70.59+£2.06 15.09£1.32 38.53+4.17
C18:2 55.43+£0.81 56.31x1.58  9.42+3.11 11.25%1.17 74.50+1.82 29.06+4.76
C18:3 7.88+0.87  1.27+0.40  0.74+0.04  0.74+0.08  0.35+0.16  1.24+0.39
C18:1t 0.05+0.01  0.06+0.02 - 0.01£0.02  0.03+0.01  8.77+6.06
Cl18:1c 20.69+1.75 27.43+1.10 73.06£3.36 70.58+2.06 15.05£1.32 29.76+1.90
C18:2tt 0.03+0.12  0.02+0.07 - - 0.02+£0.01  0.03+0.04
C18:2ct 0.31£0.14  0.24+0.13 - 0.05+0.03  0.34+0.09  0.34+0.12
C18:2tc 0.27+0.16  0.19+0.12 - 0.04+0.03  0.29+0.08  0.20+0.03
C18:2cc 54.81£0.80 55.85:1.61  9.42+3.11 11.16£1.15 73.87+1.92 28.49+4.64
C18:3ttt - - - - - -
C18:3ttc, C18:3tct  0.04+0.05 - - - - _
C18:3ctt, C18:3cct  0.43+0.24  0.06+0.03 - 0.03£0.02  0.01+0.01  0.07+0.03
C18:3ctc 0.01+0.04 - - - - .
C18:3tcc 0.49+0.27  0.08+0.02 - 0.03x0.01  0.03+£0.01  0.07+0.02
C18:3cce 6.91+0.99  1.13+0.39  0.74+0.04  0.68+0.10  0.32+0.16  1.10+0.36
C18:1t 0.05+0.01  0.06+0.02 - 0.01£0.02  0.03+0.01  8.77+6.06
C18:2t 0.62+0.37  0.46+0.28 - 0.09+0.05 0.64+0.17  0.57+0.12
C18:3t 0.97+0.50  0.14+0.04 - 0.06x0.03  0.04+0.01  0.14+0.04
tFAs/sample 1.63£0.82  0.65+0.31 - 0.15£0.09  0.710.18  9.47+6.01
Serving size(g) 5.0 5.0 5.0 5.0 5.0 6.0
tFAS(e) 0.08 0.03 0.00 0.01 0.04 0.57

/Serving size

*S: Soy bean oil, C: Corn oil, O: Extra virgin olive oil, PO

. Pure olive oil, GR: Grape seed oil,

MA: Margarine, P: Polyunsaturated fatty acid, M: Monounsaturated fatty acid, S: Saturated fatty
acid, tFAs: Total trans fatty acid, C18:1: oleic acid, C18:2: linoleic acid, C18:3: linolenic acid, t:

trans.
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AZSXO EMATLAC EHAS MWLM SRE 1.63+0.82 g/100g,
SAA9E 0654031 g/l00g, LEHSERE AEHX YU, 2822
2= 01

5+0.09 g/lOOg, ZETHARE 0714018 g100g, ORI 9.47+6.01

St= 0Ol Ofotelol & &0l JtE = LtEHSCH Ot
S HQAs RE AR EWMAXLAL SHBS 0.79+0.53 g/100g O2 Al
& /100g) 2 Ct A LtEtS D OF
Jglo] BT AIEOIFEQOIMEO| OiJigl = EMHAXEHAN e &z
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Ne & EdAXIZN OldE2 M= HRE0] C18:1t2k C18:2t0I ULt 12

2 2

ol
=2 g EdiAXEMO HRE g2 0otel 074 g, 2EY 071 g, AlE24
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HEH =2 =0 4= A & = UULL

eltetiideE A2 I8 SHMeE 2J182 8F 3.7 g/day)0l IHE
=oU, &JIEN S=II182 EFHEQ2.1 g/day)= &8t st &YYol =20
ctHE Se NYEHHFT 24 gday2 A E2 BHOICH 3 AHIE0 2
HERA SR SELSAIEA S EAC) 18ME I8l XA &2
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= CI8:31(0.97 +0.50g /100g)Jt JHE 20| AEED I HSOZ C18:24(0.62+0.37
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Table 30 UEIXCH 0SS

(Soybean 0il)2] F=R A& C16:02 10.24+0.27 g/100g, C18:02 4.11£0.56
Yy g g

2 AHSFA: Saturated fatty acid)2 15.58+ 0.46 g/100gE Lt

2/100g0I A} D E 3K



FIDT A, [KIG-FANEWGOE25Y08082363.0)

Harm. ]

L oI |
dL 0T

39.001

f ‘ ———— |
3 ) 3 3 ] 10 2 #om

EtXHCH 23 X2 AHUFA: Unsaturated fatty acid)2 C18:1cIt 20.69+1.75
2/100g01U T Cl8:2cc= 54.8120.80 g/100g2 CHZ XA HIgHh =2 2=
£ UEY D Cl18:3ccc= 6911099 g/100gE  LIEFXICH S =
(MUFA: Monounsaturated fatty acid)& 21.04 +1.77 g/100g, CIItEX
(PUFA: Polyunsaturated fatty acid)2 63.38+1.40 g/100gE LIEIL &S =
TEXYAS O 8442 ¢/100gS LIEFSCH PAM/S HIE 4.1/1.4/1
(1995)2 AOIXLZSHE22ZAMNY HFER2 IAA HIUAM HMAIS S
P/M/S Bl 43/1.5/1 34t |SAtet 2&E EJL0L

WSRO EWMAX LA OAHMZE CIS:1IF 0.05£0.01 g100g, CI18:2ttIt
0.03£0.12 g/100g, C18:2¢t)t 0.31£0.14 g/100g, C18:2tc= 027 +0.16 g/100g7}
AELI/ULE Cl83tte AEE KX LU2LOH  Cl18:3tte, C18:3tctIt  0.04+0.05
g/100g, C18:3ctt, Cl18:3cctIt 0.43+0.24 g/100g, C18:3ctcIt 0.01+0.04 g/100g,
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Fig. 12. Chromatogram of trans fatty acids from margarine.
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Table 4. Changes of trans fatty acids of vegetable oils and fats with time variation
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30 days 1.389 0.507 0.395 0.911
60 days 1.548 0.539 0.415 0.930
90 days 1.711 0.556 0.433 1.004
120 days 1.744 0.568 0.460 1.029
150 days 1.794 0.572 0.464 1.073

S: Soy bean oil, C: Corn oil, PO: Pure olive oil, GR: Grape seed oil, L:
Light, 1: Opening.

Trans fatty acids of vegetable oils and fats with time variation
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Fig. 13. Changes of trans fatty acids of vegetable oils and fats with time variation.

Sc|ERe &eotEd A0l TS EZS X240 dlof & 21 &He=
ZotX a0l @20l ZEE0 AN OE AS=0 Hlot &tettd -0l =0
= 21001 ALH = GF0A AERXS WS = SIIAZ0 OGE K2an
EHAX LA S HIE 4H= 20, UWERIAM 2 Z2 SIHE EXA
=0 0le SZstA A o g0l UHE AESFANEL =

422. =2 N = XA OHE X2ata EiA



AT I WS WWDH AS M S W o 0o
ol TN 2T g ad &R K ol 0
. S B Rk _ #0 oW _
w.mc.m&by_:wﬁ&x%mgoé o oK
= T 8 =~ <0 3 I T S LY
S sg253% THxmm _ T k2
¢} o = By & A 80 o) W < o S = Kd
n = o @ . NN . T =5 - U < ol —
put = (@)} ~ __O._ == __O._ — LO: .Ao - o]
o= m = W ok a0 oK < o - uo wdl
ﬁ_:o_:mgzﬁz>mm$@ B0 30
e B T N S R 1 B S B - N S L L
Em___%m%%ﬁﬁuﬁDM_%El . <
st no D op P oh M S W
m_ﬁ.v BoWoa KM C T s A @ = |
T VIV S T M g
WA s T mE gy S W ol mw @ ooz
o KW H 2 5 o ot mm_ # ¢ Kooor 0E 30
o ™ M__ ﬂ.__ 11— o 3 ﬂ._ ~ | ol = o = .
== .“__..._uﬂ_ il == __O._ Ilm == w | |_._ o _ m IDI
n W_-L = I|._| A = o) = K ™ =
LUy aRIFamMgshEy MO
W g 3 o 23R D DN o = W
1 0 %0 iloJ KO 0 0 T3 = N3
of o H X L S A YR < o W —
_ WK s @ s s 3w L E oo o =
e = ™ ol o W M o
D K — = < w7 . = = [- (0] _I.I _ —_—
B MA_ ~ N o= K0 o = K T ok E_._AE ._Aﬂ J = <
« wl_@ol.ﬁﬁ_:m_xﬁ>w :Ts_rﬂ%__oﬂ_l
0 H0 0F DRz a3 Ms Twm o)
o0 < 4 = T4 D o Yo
. S D- 2} 3 s 2 o N
g =__=_ - oK S — R - = 2} =__=_ _._._o
<) bR ot S o Wow R o W LI T A =
N Vg Es2apcsdltsyPss
=3 R I35 8 % — A oK T oA oo B0

tFAs/sample(g/100g)
S-D-2
0.736
1.200
1.244
1.476
1.683
1.712

0.037 gOIA =0

S-D-1
0.736
1.259
1.318
1.519
1.697
1.717
S: Soy bean oil, L: Light, D: dark, 1: Opening, 2: Sealing.
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S-L-2
0.736
1.306
1.349
1.566
1.719
1.747

S-L-1
1.389
1.548
1.711
1.744
1.794

13| & & (tFAs(g)/Serving size)
0.736

19!

0 day
30 days
60 days
90 days
120 days
150 days
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Table 5. Changes of trans fatty acids of soy bean oils with time variation
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Trans fatty acid of soy bean oils with time variation
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Fig. 14. Changes of trans fatty acids of soy bean oils with time variation.
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086 g= AlIZt0l B0l et Ea

Table 6. Content of fatty acids of soy bean oils with time variation

(¢/100g)

0-S 150-S-L-1 150-S-L-2 150-S-D-1 150-S-D-2
tFAs/sample 0.736 1.794 1.747 1.717 1.712
Serving size(g) 5.0 5.0 5.0 5.0 5.0
tFAs(g)/Serving size 0.037 0.088 0.087 0.086 0.086
P 62.28 60.16 62.77 63.01 62.89
M 23.19 22.88 21.31 21.17 21.40
S 14.53 16.97 15.92 15.81 15.71

P/M/S 4.29/1.60/1 3.55/1.35/1 3.94/1.34/1 3.99/1.34/1 4.00/1.36/1
n-6 54.10 54.94 56.78 56.90 56.88
n-3 7.62 4.76 5.48 5.59 5.51
n-6/n-3 7.10 11.54 10.37 10.18 10.33

C18:1 22.25 22.54 21.02 20.83 21.06
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0.71
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5.63
0.12
0.80
0.88

54.41

: Soy bean oil, L : Light, D : Dark, t: trans.
4.29/1.60/10| A =0

54.06
7.67
0.03
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0.04
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C18:2
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U=sH AR BRE AL (150-S-D-2)= CI18:10] 21.06 g/100g, C18:20t
3

56.34 g/100g, C18:32 6.47 g/100g2 C18:2= ZIt6tD Cl18:32 2 Adls A
B2 LIEIWICH YBHHO2 X WA0l ASIE0l Mot B4 1SHE JIE 22
B ARl C18:3, C18:2, C18:12 ESHXIYAO C18:092 Hi3& 0 Jh=k
NEXE USERUA B4 18HE 1A SESIXLAC &2H0| 8398 g/100g
OIUSH Lol = FHAMA W25 A2 225 H2(150-S-L-1)J} 82.58
g/100g, L0l Y= FHANA Y23 AR P25 BS(150-S-L-2)J} 83.67
g/100g, L0l Q= HANA MBS M2 225 BS(150-S-D-1)J} 83.73
g/100g, L0l Y= ZANAN L2sH AEIE B2 HR(150-S-D-2)= 83.87
g/100g2 UEFYCH 20l U= FAMAM 2B M2 2s A
(150-S-L-)= CI2 ZLEC ST LA B20] 245D E3HX LA
ZO1510] SESIXILA0l ASH0l Q5 EBXLACS HEEHS 2 & AN
Ch =, 20| A= ZANA 225 AIZ0A L0l gls ZANA 225 Al

EHAXIE A S BHIE A4HEH, AZR K= CI18:1tJt 0.03 g/100g,
04 g/100g SR JAJg=0M Lol Y= &

= C18:1t9}F 0.12 g/100g, C18:2t
Ot 0.80 g/100g, C18:3t= 0.88 g/100g, L0l U= AWM LS AHE &
2EE AR(150-S-L-2)= CI8:1tIt 0.06 g/100g, C18:2tt 0.71 g/100g, Cl8:3t=
099 g100g, 20| Y= HANAM HES MEHE B2E FR(150-S-D-1)=
C18:1tJ} 0.05 g/100g, C18:2t7} 0.68 g/100g, C18:3t= 0.99 g/100g, L0l =
TANAN UZE AEE BoE BR(150-S-D-2)= CIS:1t)F 0.05 g/100g,
C18:2t7} 0.69 g/100g, C18:3t= 0.96 g/100g2 Cl18:1t, C18:2t, C18:3t)t =Itat

= Jdg=S LIERO O S 20l Y= EA0AM ISe &tz 22s 32
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tFAs/sample(g/100g)
C-D-2
0.401
0.439
0.476
0.506

C-D-1
0.401
0.503
0.509

0.459

C-L-2
0.401
0.502
0.518
0.546

C-L-1
0.401
0.507
0.539
0.556

0 day
30 days
60 days
90 days

Table 7. Changes of trans fatty acid of corn oil with time variation
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120 days 0.568 0.550 0.517 0.513
150 days 0.572 0.563 0.541 0.531

C: Corn oil, L: Light, D: Dark, 1: Opening, 2: Sealing.

Trans fatty acid of corn oils with time variation
0.60
~ 0.55 |
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= 045
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Fig. 15. Changes of trans fatty acid of corn oil with time variation.

Table 8. Content of fatty acids of corn oil with time variation

(g/100g)

0-C 150-C-L-1 150-C-L-2  150-C-D-1 150-C-D-2

tFAs/sample 0.401 0.572 0.564 0.541 0.531
Serving size(g) 5.0 5.0 5.0 5.0 5.0

tFAs(g)/Serving size 0.020 0.029 0.028 0.027 0.027
P 57.38 58.52 57.72 58.82 58.79
M 28.52 26.53 26.94 26.35 26.37
S 14.10 14.96 15.34 14.83 14.84

P/M/S 4.072.02/1  391/1.77/1  3.76/1.76/1  3.97/1.78/1  3.96/1.78/1
n-6 55.89 5743 56.68 57.76 57.71
n-3 1.33 0.94 0.95 0.95 0.94
n-6/n-3 41.98 60.95 59.61 60.67 61.17
C18:1 27.98 26.11 26.58 2591 25.97
C138:2 55.89 57.35 56.63 57.69 57.68
C18:3 1.33 1.04 1.05 1.07 1.03
Cl18:1t 0.09 0.10 0.10 0.08 0.09
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0.09

0.35
0.12

0.36
0.10

0.37
0.10

0.31
0.00

Cl18:2t

C18:3t
P: Polyunsaturated fatty acid, M:Monounsaturated fatty acid, S: Saturated fatty acid, tFAs

: Total trans fatty acid, C : Corn oil, L : Light, D : Dark, t: trans.
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HEEH AEHR BREH HR(150-C-L-1)=C18:10] 26.11 g/100g, C18:2Jt 57.35
g/100g, C18:32 1.04 g/100g, 20| Y= AN LSS AHZ 226t B
(150-C-L-2)= C18:10] 26.58 g/100g, C18:27t 56.63 g/100g, C18:32 1.05
g/100g, 20| gl= EANA HEs AEHE B28 H2(150-C-D-1)= CI8:1
0l 25.91 g/100g, C18:2Jt 57.69 g/100g, CI18:32 1.07 g/100g, LO| = EA
OlA LEsH A 2o Z2(150-C-D-2)= C18:10] 25.97 g/100g, C18:27}
57.68 g/100g, C18:32 1.03 g/100g2 CI8:2= ZJt5t1 ClI8:1, C18:32 At

10

= 482 LIEYCH

NSE=FE S22=20A B2 18HE JH& SR A &S0] 85.20
g/100g0|A =0 L0l U= HELAUHM JHSst &z 228 F2R(150-C-L-1)=
8450 g/100g, 20| A= HANAN LSs AHE 25 HR(150-C-L-2)=
8426 g/100g, 20| Q= ZANA HEE MEHE B2 FR(150-C-D-1)=
84.67 ¢/100g, L0 = FANA LSS M2 BB AL(150-C-D-2)=
84.68 g/100gE LIEIRHCt =, 1502 2XIot 22t 2= ZXHHA SES
Agarol ahek0] 2AGHD X0l SOt SE X 2AH0] &S0
ol ESXNEMOZ HoEES 2 = U/ULD S2HYUHAO Lol RI24 At
29 R0 Qg x0l= H AJUCH

EHAXIE A S BHSE AHEH, AZSR

X0l C18:1t2F 0.09 g/100g,

O 20l A= FA0A

\J

4

0

C18:2tJF 0.31 g/100g0IA 1] C18:3t= *

8:

H=st HEHZ 228 Z2(150-C-L-1)= C18:1tIt 0.10 g/100g, C18:2tIt 0.37
g/100g, C18:3t= 0.10 g/100g, L0l U= HA0MAN LSE AHZ 228 &
$£(150-C-L-2)= CI18:1t7} 0.10g/100g, C18:2tIF 0.36 g/100g, C18:3t= 0.10
g/100g, L0l A= HA0MM HSE &2 228 HLR(150-C-D-1)= Cl8:1t
Jb 0.08 g/100g, C18:2t7t 0.35 g/100g, C18:3t= 0.12 g/100g, L0l Sl= EHA0
N Y38 AMHHZ 228t ZAR(150-C-D-2)= Cl18:1tIt 0.09 g/100g, C18:2tJt
0.35 g/100g, C18:3t= 0.09 g/100g2 Cl8:1t= HE HsIF Q= BHH,
C18:2t, C18:3t= =2 ZIIE LIERHICL &2 H70iAd=E 2=

A

0
W
0
>
62
g

—_

Aol Ferl Ao |20 g 8F2 X0ls Z20IX &

O st gt Xz UERILH Ol SRt UEREU &L S5
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0 HHEICH Y= 5(1990)0 2otH 352 &2 HE A 252 EH
AXgA B2 05% SIHE 1.0%E LIEIY D EHAXIZEAMS SR8 &
B Cl8:1t= 0.3% SISt} LD Cl8:2tc= 0.1% SIotA2MH Ci18:2tt= =0l
= EELDA ZU2LE 0.1%2 SIHE UEIUHI AlFCIRCHD 2030 2
AN 1502 S o2 MEE S=R2 EdAXZL SE2 0401
g/100g0ll A 0.572 g/100g2 0.171 g/100g SItotA=0 &= 52 == Hl
wotH =2 X120 0l gx2Xd0 g 25 X012 BEHECC
4.2.4. EE=CIERS HE = LXAZ0 TE X2&tu
EdAX &AL &g Bl
Table 9. Changes of trans fatty acids of pure olive oils with time variation
tFAs/sample(g/100g)
PO-L-1 PO-L-2 PO-D-1 PO-D-2
0 day 0.273 0.273 0.273 0.273
30 day 0.395 0.396 0.377 0.367
60 day 0.415 0.398 0.394 0.371
90 day 0.433 0.419 0.417 0.404
120 day 0.460 0.438 0.424 0.421
150 day 0.464 0.440 0.436 0.422

PO: Pure olive oil, L: Light, 1: Opening, 2: Sealing.
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Fig. 16. Changes of trans fatty acids of pure olive oils with time variation.
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Table 10. Content of fatty acids of pure olive oils with time variation

(g/100g)

0-PO 150-PO-L-1 150-PO-L-2 150-PO-D-1 150-PO-D-2
tFAs/sample 0.273 0.464 0.440 0.436 0.422
Serving size(g) 5.0 5.0 5.0 5.0 5.0
tFAs(g)/Serving size 0.014 0.023 0.022 0.022 0.021
P 10.90 10.94 11.42 11.37 11.40
M 73.30 71.52 71.11 71.24 71.19
S 15.79 17.54 17.46 17.39 17.41

P/M/S 0.69/4.64/1 0.62/4.08/1 0.65/4.07/1 0.65/4.10/1 0.66/4.09/1
n-6 9.89 10.24 10.66 10.62 10.66
n-3 0.93 0.60 0.62 0.61 0.65
n-6/n-3 10.61 17.00 17.11 17.27 16.42
C18:1 71.70 69.89 69.51 69.64 69.61
C18:2 9.89 10.16 10.57 10.54 10.59
C18:3 0.90 0.75 0.78 0.77 0.78
C18:1t 0.10 0.13 0.10 0.11 0.12
C18:2t 0.17 0.19 0.18 0.17 0.17
C18:3t 0.00 0.15 0.16 0.15 0.13

P: Polyunsaturated fatty acid, M: Monounsaturated fatty acid, S: Saturated fatty acid,
tFAs: Total trans fatty acid, PO: Pure olive oil, L : Light, D: Dark, t: trans,
1: Opening, 2: Sealing.

AZHXQ 19 13 -i—%(tFAs(g)/Servmg size)2 0.014 g0l =d 20l U
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20| A= FL0AM S8 e 228 HR(150-PO-L-1)0HA HL=SES}
Agtatel 2400 I LHEFRECH

A2 n6/mn3 HE 10.6201A=H 1502 SO 20| U= HAMA M
S5 M2 228 F2(150-PO-L-1)S 17.00, L0l A= FHAMA U=Zs
AEHZ EBE F(150-PO-L2)s 17.11, 20| gl HAMA HES M2
2B H2(150-PO-D-1)= 1727, 20| Q= HANA USE A2 2os
A2(150-PO-D-2)= 16422 n-6H L XLitol 22 ZIi5tD n3HE XY
AtO] BlEte 2LABIRACE

NE & 1502 SO UXF 5 EBA I8HE X XAt = 015
Hers 1) OIAJIKID s SHEA LA CI8:1, C18:2, C18:39] XHoiAHE}
O OIEt B2 HBE AHEM, HEHS0ls C18:10] 71.70 g/100g, C18:20t

9.90 g/100g, C18:3 0 g/100g)t BFREN UAA=M Lol U= FHAUA
e AEHR BR8 ZR(150-PO-L-1)= CI8:10] 69.89 g/100g, CI18:2Jt
10.16 g/100g, C18:32 0.75 g/100g, L0l Y= HANA UZF AFE 225
A2(150-PO-L-2)= C18:10] 69.51 ¢/100g, C18:27t 10.57 g/100g, C18:32 0.78
g/100g, 20| S= ZANA HES M2 22T H2(150-PO-D-1)= C18:10
69.64 g/100g, C18:2Jt 10.54 g/100g, C18:32 0.77 g/100g, L0 S= HANA
LSS A2 BEH B R(150-PO-D-2)= C18:101 69.61 g/100g, C18:27+ 10.59
g/100g, C18:32 0.78 g/100g2, C18:2= ZII5tD C18:1, C18:32 2ABIAL.
Sg=22IBESUHAM EA 18IHE JH& 2ESHA
82.50 g/100g0IA =0 Ol Y= FHANA HEs AHZ 2
(150-PO-L-1)= 80.81 g/100g, L0l U= ZANA
(150-PO-L-2)= 80.86 g/100g, L0l = ZANA
(150-PO-D-1)= 80.94 g/100g, L0l U= ZANA L=E5 AR
2(150-PO-D-2)= 80.98 g/100g= LIEFRUCH. 20| Y= HA
2st é—.—(lSO—PO—L-l)E 2 2980 SESXA
PRI A0l SOtotd S SR 2AH0] AHSHOl 2loH ESHA
Ct.
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C18:1tJ} 0.13 g/100g, CI8:2t2 0.19 ¢/100g, CI8:3t= 0.15 g/100g, L0 QU= &
AN LEEH MEHE BRE ZR(150-PO- L-2)= CI8:1tIt 0.10 g/100g, C18:2t
O 0.18 g/100g, C18:3t= 0.16 g/100g, L0l = FAUMN HEs A2 22
8t H2(150-PO-D-1)= CI8:1tDb 0.11 g/100g, CI8:2tt 0.17 g/100g, CI8:3t=
0.15 @/100g, 20| Q= HAONA USF M2 225 HS (150-PO-D-2)=
CI18:1tJb 0.12 g100g, CI8:2t9t 0.17 g/100g, CI8:3t= 0.13 g/100gE, CI8:1t,

C18:2t2 &2 He |AGHD C183t= AE2 SJicte Fets LIEHRICH

2 d70AE Eg=sclERe H0l Us FA0A 228 A 20l 8t
= 40N 228 AIS20 &30 O %el ML D isSs AEiiA 2
2teh A2 S8 AEHZ 228 AISECH &SIt O el d™d¥E AHsS
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ZCHEOE A2 Yo 929 Y, U2 SS9 A2 =250 150Y
DA YXE B EHAX YA BHBS ZFE I Table 11, Fig 1700
LIEFYCH ZEMS0 e XS0 ERHAXISA B2 0.831 g/100g0l s
O 20l Us BANA S8 ABHZ 228 ZL(GRL-1)E 1.073 g/100g2
12060, 20| U= HAMAN L=s A2 EE AS(GRL2)S= 0980
¢/100g2 1.18HH, L0l 2= FAMA HEF MHZ P28 Z2(GRD-1)=
0939 g/100g2 1.13HH, 20l QU= HANA LS5 A2 225 A
(GR-D-2)= 0.925 g/100g2 1.11HH ZJIS LIEHH 20l U= FAMA H2s
ME2 2B HRGRLD) > 20| Y= DAMA L=s AR SBE A

P(GR-L-2) > L0l 8l HA0HAN HSE dEHE 228 HR(GR-D-1) > #0|
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Table 11. Changes of trans fatty acids of grape seed oils with time variation

tFAs/sample(g/100g)
GR-L-1 GR-L-2 GR-D-1 GR-D-2
0 day 0.831 0.831 0.831 0.831
30 day 0.911 0.899 0.888 0.873
60 day 0.930 0.910 0.894 0.890
90 day 1.004 0.934 0911 0.895
120 day 1.029 0.945 0913 0.904
150 day 1.073 0.980 0.939 0.925

GR: Grape seed oil, L: Light, 1: Opening, 2: Sealing.

Trans fatty acids of grape seed oils with time variation
1.10

1.05
1.00
0.95

0.90

0.85

tFAs/sample(g/100g)

0.80

0 30 60 90 120 150 day

—— GR-L-1 —#— GR-L-2 GR-D-1 GR-D-2

Fig. 17. Changes of trans fatty acids of grape seed oils with time variation.
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T 2 (tFAs(g)/Serving size)2 0.042 gOIU =0 Ol U= HAMM JH=Sst &Y
A

£ 228 BAR(150-GR-L-1)= 0.054 g, 20| U= HA0AN LSE AEHHZ 2
28 BR(150-GR-L-2)= 0.049 g, 20| Sl 0K HSe AEHE 226

Z2(150-GR-D-1)= 0.047 g, 20| o= ZANAN LSS AR B2
(150-GR-D-2)= 0.046 g2 AI2t0l ZDIE0l M2t EHAXYAS &30}
OLtD 20l U= ZANA HE510f 228 FR0A =2 O 20l &35

H EHe Hs € = UAULCH

2R PM/S HlE 7.10/1.67/101U=0 1502 st L0l A= A0
AN JisSet A2 2Ba&st Z(150-GR-L-1)It 6.38/1.51/1, 20| A= HA0
AN LSet AEHZ S8t ZR(150-GR-L-2)It 6.98/1.49/1, L0l A= HA0
A JisSel A2 B2t ZLR(150-GR-D-1)Jt 7.01/1.50/1, 20| Sl= EA0HAM
LSSt A2 B2H2(150-GR-D-2)=
Table 12. Content of fatty acids of grape seed oils with time variation
(g/100g)
0-GR 150-GR-L-1 150-GR-L-2 150-GR-D-1 150-GR-D-2
tFAs/sample 0.831 1.073 0.980 0.939 0.925
Serving size(g) 5.0 5.0 5.0 5.0 5.0
tFAs(g)/Serving size 0.042 0.054 0.049 0.047 0.046
P 72.68 71.73 73.66 73.68 73.70
M 17.09 17.03 15.78 15.81 15.77
S 10.24 11.24 10.56 10.51 10.53
P/M/S 7.10/1.67/1  6.38/1.51/1  6.98/1.49/1 7.01/1.50/1  7.00/1.50/1
n-6 72.17 71.39 73.27 73.28 73.34
n-3 0.45 0.26 0.31 0.33 0.32
n-6/n-3 162.14 271.69 232.88 224.00 232.03
C18:1 16.68 16.34 15.43 15.45 15.44
C18:2 72.17 71.35 73.20 73.23 73.28
C18:3 0.44 0.35 0.39 0.39 0.38
C18:1t 0.04 0.09 0.05 0.05 0.05
C18:2t 0.79 0.90 0.85 0.82 0.81
C18:3t 0.00 0.08 0.07 0.07 0.06

P: Polyunsaturated fatty acid, M: Monounsaturated fatty acid, S: Saturated fatty acid,
tFAs : Total trans fatty acid, GR: Grape seed oil, L: Light, D: Dark, t: trans, 1:
Opening, 2: Sealing.



0= 20l e HANA NS M2 22F H2(150-GR-L-E= L
EEIXIYAO A9 HEX YA FIIIF LIEFGCH

AR n6m3 HE 162.140/A=H 1502 SO L0l U= AN
MEsH AEIE B2 BR(150-GR-L-1)= 271.69, L0l U= ZANA L=
5 AE|2 28 Z2(150-GR-L-2)= 232.88, 20| 9= FHANA N2 4
BH2 223 AS(150-GR-D-1)= 224.00, L0l 9= FAMAH L=F M2
23 Z2(150-GR-D-2)= 2320322, n-6HY XAt sate =Itsin
n3H QY XA BEte 2ASIS FES LIEHAD n6/mn3 HlE 20l Us
HAMAM NS M2 225 AL(150-GR-L-H)0IA JHE A SII5HACH

HE 5 1502 SO 9XE 5 A 1842 JIND Ys XA = 015
HES 100 OIADIND Y= SESXLAQ CI8:1, C18:2, C18:32 Kol A
Stol 2lst & BHSE AHEH, HSE=F0= C18:101 16.68 g/100g, C18:2

Al
b7 0.44 g/100g &R AUJf=0 20l U= EL0AM
e AR B2E AR(150-GR-L-1)= C18:10] 1634 ¢/100g, CI18:2Jt

135 g/100g, C18:32 0.35 g/100g, L0l U= HANA LS MEHE 22
8t A2(150-GR-L-2)= C18:10] 1543 g/100g, C18:27} 7320 ¢/100g, C18:32
039 g/100g, 20| gi= EHANAM IHEsH AEE 228 AR(150-GR-D-1)=
C18:10] 1545 g/100g, C18:2Jt 73.23 g/100g, C18:32 0.39 g/100g, L0 =
AN LS AEHE B8 H2(150-GR-D-2)= C18:10] 1544 g/100g,
C18:27t 73.28 g/100g, C18:32 038 g/100g2 20| U= FHANAM HEs &
B2 228 HR(150-GR-L-1)= Cl8:1, CI8:2, CI8:3 2

s 9XIAIZI0l ZWEN et C18:113F Cl18:32 4ol B

S 8803 g/100g, Ol U= ZANA LS AEK
(150-GR-L-2)= 89.02 g/100g, 20| &

EHZE 228 ?é—.—(lSO—GR—L—l)J e &=

=
ot EStXIZAtol gtete ZIHE UEHN SIS XIZAI0] &S0l o Z 3t



8 A=K fEgA=M 20l A= F20A
250 AEE BoE AR(150-GR-L-1)= CI&1tIb 0.09 g/100g, C18:2t7t
0.90 g/100g, C18:3t= 0.08 g/100g, 0| A= HANAM LS AHZ Bost
A 2(150-GR-L-2)= C18:1t2t 0.05 g/100g, C18:2t7+ 0.85 g/100g, C18:3t= 0.07
g/100g, 20| Sl= HA0MA JHSst &z 228 FE2(150-GR-D-1)=
CI18:1tDb 0.05 g/100g, C18:2t7F 0.82 g/100g, C18:3t= 0.07 g/100g, L0l gl=
AWM UZE MEIE B2E FR(150-GR-D-2)= CI8:1tIt 0.05 g/100g,
C18:2t7t 0.81 g/100g, CI8:3t= 0.06 g/100g2 C18:1t, C18:2t L CIZINZF =

0
Jtote BEs UEWC. O & 20l Y= F20AM isSet dEz 228t
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FZ S AESRXN2 JtEX0 2et Koty EHATZAS 2l &

gHsE AHED| ot AERIA(USFR, S==7)0 dSZ X 40022
175COIA 5228 §FIAY = 10ME Fotd Ol 1A AIRZ 6t 108 =
CtAl HSZ A 400gE €10 FIAH = 10ME FotK 2it AIE 2 ot &E

OFZ 153Kl Bt= AlHGIH A2 E MMFCHRULE g & AERI(UHSFS,
S22 422 & M & 12, 32, 62, 93|, 128], 152/0 oiEot=s
(20l A= EFA, L0l gl EA, H=E, Z3)l

o
EdiAX|gAO &2 HEE AE ZU0I0 HESE 18 0.239 g/100g, 3
3l 0.520 g/100g, 63 0.616 g/100g, 93| 0.612 g/100g2 = SIHAIZ O M
2t JHIIE ZJtE 01T} 128] 0.267 g/100g, 153101 0.180 @/100g2 =0t
20| ZABHACH 2442 0236 ¢/100g,

Table 13. Changes of *tFAs of Soy bean oils and Corn oils with reusing times

tF As/sample(g/100g)
Reusing times Soy bean oil Corn oil
0 1.219 0.292
1 1.458 0.528
3 1.978 0.949
6 2.594 1.709
9 3.206 2.074
12 3.473 2.453
15 3.653 2.585

*tFAs : trans fatty acids.

35 0421 g/100g, 63 0760 g/100g2 = Zo| ZIIZ 20|t 93] 0.365
g/100g, 123] 0379 g/100g, 153 0.132 g/100gS =3tE ZItE BULCL WS
72 S22 g 20 E EHAXYAS M2 A4HE &
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432. OISR Ot & YA OHE EBAX L)
4 5} 2t
g X2l 2 2ol WERE 20l A= FA0AM 1502 0K LIS
EUAXIZAS SHHIIE M= 2= Table 14, Fig. 180 LIEFSICEH

| Ot X2l BRE 1458 g100g0lAl 2.013 g/100g2 0.555 g/100gS =tk
S 2D 33l 1.978 g100gll Al 2.470 g/100g2 0.492 g/100g, 63|= 2.594
g/100g0l Al 3.061  g/100g2 0.467 g/100g, 93l= 3.206 g/100g0l Al 3.822
g/100g2 0.616 g/100g, 12381 3.473 g/100g0i Al 4.446 g/100g2 0.973 g/100g,

153]= 3.653 g/100g0l Al 4.638 g/100g2 0.985 g/100g ZIt= LIEHUCE

S350 SHEFSF EANYN dHEE0] SItotes H22 LIEHRTH
g xclgt =2 2elet HERE 20l e FA20AM 150X X

ot = ESHAT|IYA SSHSIE MIHE Z = Table 15, Fig. 190 LIEFUCE
13| Jtg Zelst 2= 1458 g/100g0l Al 1.956 g/100g2 0.498 g/100g =t
22 2D 33l= 1.978 g/100g0l Al 2438 g/100gE 0460 g/100g, 63l=
2.594 g/100g0l Al 3.054 g/100g2 0.460 g/100g, 93/= 3.206 g/100gliAl 3.716
g/100g§ 0.510 g/100g, 123]= 3.473 g/100g0ll A 4.350 g/100g2 0.877 g/100g,

53] 3.653 g/100g0l A 4.582 g/100g2 0.929 g/100gS Z=ItE LIEFWICH I

=
It Shgs5 EdAXgie ddEs g0l Sitote X222 L

pon

]
=
L
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Table 14. Changes of *tFAs of soy bean oils at light after heat treatment

tF As/sample(g/100g)
Reusing times
3 6 9 12 15
day(s)
0 1.458 1.978 2.594 3.206 3473 3.653
30 1.854 2.421 2.948 3.628 4.283 4.367
60 1.909 2.439 3.026 3.690 4.297 4.385

90 1.951 2.444 3.030 3.698 4.320 4.522
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120 2.002 2.460 3.034 3.705 4.380 4.543
150 2.013 2.470 3.061 3.822 4.446 4.638

*tFAs : trans Fatty Acids.

Change of'trans fatty acids of soy bean oils at light
after heat treatment

2/100g

S-L-0 S-L-1 S-L-3 S-L-6 S-L-9 S-L12  S-L-15

—e—(Oday —m— 30days 60days
——90days —%— 120days —e— 150days

Fig. 18. Changes of trans fatty acids of soy bean oils at light after heat treatment.

Table 15. Changes of *tFAs of soy bean oils at dark after heat treatment

tFAs/sample(g/100g)
Reusing times
3 6 9 12 15
day(s)
0 1.458 1.978 2.594 3.206 3473 3.653
30 1.830 2.354 2915 3.624 4.150 4.334
60 1.884 2.379 2.959 3.637 4.263 4.347
90 1.900 2.458 2.994 3.658 4.316 4.354

120 1.936 2.407 3.031 3.701 4.321 4.356



150 1.956 2.438 3.054 3.716 4.350 4.582
*tFAs : trans Fatty Acids.

Changes of trans fatty acids of soy bean oils at dark
after heat treatment

2/100g

S-D-0 S-D-1 S-D-3 S-D-6 S-D-9 S-DI12  S-D-15

—e— Oday —m— 30days 60days
—<—90days —*— 120days —e— 150days

Fig. 19. Changes of trans fatty acids of soy bean oils at dark after heat treatment.

Table 16. Effect of fatty acids of soy bean oils after heat treatment

(g/100g)
0-S-L-0 150-S-L-1  150-S-D-1  150-S-L-15 150-S-D-15
tFAs/sample 1.219 2.013 1.956 4.638 4.582
Serving size(g) 5.00 5.00 5.00 5.00 5.00
tFAs(g)/Serving size 0.061 0.101 0.098 0.232 0.229
P 56.34 55.78 56.28 51.68 52.58
M 23.87 24.10 23.89 27.89 27.33

S 19.78 20.12 19.83 20.43 20.24
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P/M/S 2.85/1.21/1  2.77/1.20/1 2.84/1.20/1 2.53/1.36/1 2.60/1.35/1
n-6 51.11 50.37 50.71 46.66 47.30
n-3 5.16 5.01 5.16 4.61 4.79

n-6/n-3 9.91 10.05 9.84 10.13 9.87

C18:1 22.72 23.74 23.47 27.53 26.96

C18:2 50.59 49.78 50.11 46.20 46.67

C18:3 5.62 5.87 6.04 5.39 5.78

C18:1t 0.04 0.58 0.52 3.30 3.01

C18:2t 0.71 0.58 0.56 0.55 0.58

C18:3t 0.46 0.86 0.88 0.79 0.99

P: Polyunsaturated fatty acid, M:Monounsaturated fatty acid, S: Saturated fatty acid, tFAs
itrans Fatty Acids, S: Soy bean oil, L: Light, D: Dark, H: Heat, t: trans.

AS 2K EHAXYAS 1219 ¢100gI)t SREAAUJ=0O ItE x|t
HERE 1502 S0t B2t = EsHAT|SAY] SHHSE A4HEH, 13
g xelst SXNE 20l Us HFAUHM E&& FR2(150-S-L-)= 2013
g/100g, 20| Sl= ZANA 228 BLR(150-S-D-1)= 1.956 g/100g0I A2 15

x

= AN BB BR(150-S-L-15)= 4.638
g/100g, 20| = HANA E28 BR(150-S-D-15)= 4582 g/100gS LIE
WL & 29 |20 g EHAXZAY & XH0l= 18 JIE =Zcl&t
S=O0A 0.057 g/100g, 158 It Xelgt HEFU M= 0.056 g/100g=2 S
£ XI0IE 20X UL

Af=d g Zelst 2+ Zelst HFKE 1502 s 2a2st £ HEIE
AHEH, 13 JtE X2lgt UHERE 20l JUs FLUHA 22s 3=
(150-S-L-1)= 0.101 g, 20| gl= ZANM B&E BR(150-S-D-NH0IME
0.098 g2 SFHS LIEIY D 158 It Xclgt WERE 20l U= F20
AN B2&s ZR(150-S-L-15= 0232 g, 20| Sl ZFAUHAN 22 32
(150-S-D-15)= 0.229 g& S F 0| SIHoIU2H It X218t &2 SItol
et O S EHAXEME 8F6HH He AE & = AUAUT

A= S A2 PM/S Hi= 2.85121/101% =0 ItE XZelst &+ Zelst i
SRE 1502 S0 2&s =, 18 Jtg X2le HERE 20l Js L0
AN B2zst F2(150-S-L-1)= 2.771.20/1, L0 8= AN B8 32
(150-S-D-1)= 2.84/1.20/1014 D 158 JtY X2|st HERE Lol Ys =Ha



A 228t F2(150-S-L-15)= 2.53/1.36/1, L0l = HL0A 22 B
(150-S-D-15)= 2.60/1.35/12 LIEtSECEH RI&Atel SSBHSIE AHEH, 2O
U= A0 22e 22 I8 X2l -5 SIAIZ 0 Met CHot=E 23t
K &HAHPUFA)2 2A0l1] SHA S W SIX| SAMUFA) ESHAISHASFA)2 S
Jtotg=0l Ole JtEnt 2ol 2sh &tstdr MEHE 0 et S ZESHAIE A0
EoXgatoz Hettd /A28 EWHF= A0ICH

A= 2K n-6/n-3 Hl= 9910I1U=0l 18 HE =Zclgt HERE 20l U
= MANA BRBH HR(150-S-L-1)= 10.05, L0l Sl= HANA 226t &
2(150-S-D-1)= 9.842 LIEHHD 153 Y E2Ist SRS 20| s &A
A 228 ZR(150-S-L-15)= 10.1322 JIE Z2lst 342 =Itol et
ZIEIYD 20| Sle AWM BEE HR(150-S-D-15)= 9.852 IHE X2
St 22 A2tH0| ARUCH O0l= n-6HE X HAD n-3HE KA ZHH
stifl= Jtg X2le =2 SOtH e SE0H Lol &g 0l o 2
Ce AE 2 = AU

g X2lst 28 gelst HERE 1508 =0t Sast = B4 18E
XD U= NLa S 0ISZEZ2 10 Ol&4NKL U= S ESHAZA0!
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Table 17. Changes of *tFAs of corn oils at light after heat treatment
tFAs/sample(g/100g)
Reusing times
3 6 9 12 15

day(s)

0 0.528 0.949 1.709 2.074 2.453 2.585

30 0.667 1.158 2.077 2.640 3.081 3.204

60 0.710 1.206 2.140 2.728 3.195 3.207



90 0.722 1.231 2.178 2.760 3.219 3.284
120 0.736 1.275 2.188 2.849 3.264 3.318
150 0.754 1.585 2.505 2.858 3.298 3.683

“tFAs: trans Fatty Acids.

Changes of trans fatty acids of corn oils at light
after heat treatment

o 2.5

/100

C-L-0 C-L-1 C-L-3 C-L-6 CL9 CL12 CL-I5

—e— (Oday —m— 30days 60days
—¢—90days —*— 120days —e— [50days

Fig. 20. Changes of trans fatty acids of corn oils at light after heat treatment.
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528 ¢/100g0ll A 0.729 ¢/100g2
0201 g/100g2 ZIHZ BUD 33l 0.949 g/100gMI Al 1.196 g/100g2 0.247
g/100g, 63l 1.709 g/100gMIAl 2220 g/100g2 0.511 g/100g, 93l= 2.074
g/100g0l Al 2.803 g/100g2 0.729 g/100g, 1281= 2453 g/100g0i Al 3.256
g/100g2 0.803 g/100g, 1531= 2.585 g/100g0ll Al 3.459 g/100g2 0.874 g/100g
o BIIE UEIWCH JtEE )t SIS EHAXIYAMS] MG = 0|

Eotote A2 = LIEHGCH
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Table 18. Changes of *tFAs of corn oils at dark after heat treatment

tFAs/sample(g/100g)
Reusing times
3 6 9 12 15
day(s)

0 0.528 0.949 1.709 2.074 2.453 2.585
30 0.608 1.084 1.986 2.546 2914 3.190
60 0.642 1.145 2.080 2.673 3.174 3.198
90 0.674 1.173 2.097 2.675 3.215 3.217
120 0.726 1.178 2.143 2.799 3.237 3.258
150 0.729 1.196 2.220 2.803 3.256 3.459

*tFAs : trans Fatty Acids.

Change of trans fatty acids of corn oils at dark
after heat treatment

C-D-0 C-D-1 C-D-3 C-D-6 C-D9 CD-12 C-D-15

—e— Oday —m— 30days 60days
—<—90days —%— 120days —eo— 150days

Fig. 21. Changes of trans fatty acids of corn oils at dark after heat treatment.



Table 19. Effect of fatty acids of corn oils after heat treatment
(g/100g)

0-C-L-0 150-C-L-1  150-C-D-1 150-C-L-15 150-C-D-15

tFAs/sample 0.292 0.754 0.729 3.683 3.459
Serving size(g) 5.00 5.00 5.00 5.00 5.00
tFAs(g)/Serving size 0.01 0.04 0.04 0.18 0.17
P 51.15 49.95 50.72 46.86 47.28
M 31.60 32.33 32.02 35.30 34.78
S 17.25 17.72 17.26 17.85 17.95
P/M/S 2.97/1.83/1  2.82/1.82/1 2.94/1.85/1 2.63/1.98/1 2.63/1.94/1
n-6 50.20 49.06 49.82 4591 46.29
n-3 0.89 0.82 0.83 0.88 0.91
n-6/n-3 56.47 60.20 59.74 52.25 50.86
C18:1 31.08 31.91 31.60 34.92 34.38
Cl18:2 50.13 49.00 49.75 45.87 46.21
C18:3 0.96 0.88 0.90 0.95 1.01
C18:1t 0.03 0.48 0.46 3.30 3.12
C18:2t 0.20 0.21 0.20 0.32 0.24
C18:3t 0.07 0.07 0.06 0.07 0.10

P: Polyunsaturated fatty acid, M: Monounsaturated fatty acid, S: Saturated fatty acid, tFAs : trans
fatty acids, C : Corn oil, L : Light, D : Dark, H: Heat, t: trans.
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Of UARESH 13 It Xelst RXE Lol U= ZAUA Be I
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0.729 g/100g0IA D 158] It Xelst RXE Lol U= FAUM 2as A
2(150-C-L-15)= 3.683 g/100g, 20| Y= HANA E28 A2(150-C-D-15)
S 3459 g/100gE UEIRCH = 18] JtE X8t 24420Hs L0l U=
BACH Q= FAM B FR EMAX YA B X0l 0025
/10001 A= 158 Dt Telsh S4H4LR0AES 0224 g/100ge] 8218 Tt
ol ZOtetol Mek 2ol o8 Akt O B0l 2oi
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