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Abstract

In this study, the cis to trans isomerization of unsaturated fatty acids were investigated about
Soybean oil (SBO), Corn germ oil (CGO), Cottonseed oil (CSO), Margarine (MG), Shortening
(ST) incubated at 40+2C for 35 days and heated at 185+2C for 24 hours.

The contents and kinds of trans fatty acids in each sample were determined by GLC after
seperating by HPLC.

The results were obtained as follows;

1. When samples were incubated at 40+ 2°C for 35 days, the contents of total trans fatty acids
were increased from 0.5~12.3% to 0.8~20.5%. The kinds of trans fatty acids found were t-Ci4.1,
t,c-Ciazz, t,8-Cign, t,6,6-Cias in SBO, t-Cis, t,¢-Cis in CGO, t-Cigur, t-Ciau, 1,6-Cign, t,t-Cigr in CSO.
Processed oil such as MG and ST showed more complicated composition of trans fatty acids than
SBO, CGO and CSO. T-Cig, t,c-Cisz, t,t-Cisea, t,6,t-Cias 1-Coo:y were detected in ST.

2. In the case of heating at 185+2°C for 24 hours, the contents of total trans fatty acid were 1.6~37.
2% in all samples. Heating made more remarkable isomerization than incubation (40+27). Specially,
¢,ct-Cigs in SBO, t,t,t-Cie in MG, t,c,t-Cia, t,1,t-Cras in ST were detected.

3. The total contents of trans fatty acids of processed oil were higher than vegetable oils. During

incubation, trans fatty acids increased in the order of MG>ST>CGO>SBO>CSO, and during heat
treatment, MG>ST>SBO>CGO»>CSO.
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Table 1. Physicochemical characteristics of the oils and processed fats used as raw samples

Pnysicochemical characteristics SBO CGO CSO MG ST

Acid value 0.042 £ 0.01 0.072 % 0.01 0.041 + 0.01 0.473 £0.00 0.084 £0.02
Peroxide value {(meq/Kg) 3.2: 0.1 2.6 0.2 25+£0.0 54+03 26 0.6
lodine value 1336 +0.9 120904 91.1 £ 1.1 108.3 0.7 36.5 + 1.3
Refractive index (25°C, 40°C) 1.4722 1.4722 1.4722 1.4589 1.4599

* Abbreviations :
tening

SBO ; Soybean oil, CGO ; Corn germ oil, CSO ; Cottonseed oil, MG ; Margarine and ST ; Shor-
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Table 2. Fatty acid composition of oils and processed HERE 40427l 8 AAA A L=
fats used as raw samples (%) <
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Fatty acid  SBO CGO €SO MG ST Zol, AAA F trans A4l R (.6%0014 359
Cao - - - — 2.9 2] A3 1.0%2 Z7)3ke] t- ( trans >_‘:
&5 6% %7Fsle] t-ratio Cisttrans <100
Cio: 0 - - - — 1.6
Cizo - — - — 11.8 4.1% 3=, A5l trans =] ik ERE t- Cisu, t,
Ciao - — 0.9 0.1 6.3 C-Ciszy t,t-Cra, t,6,6-Cigu, C,Ct-Cias 22, t-Crgy
Cisio 107 126 283 119 217 AR 0.3%14 A% 3593 0.5%5 A Zrtarad
Gar T 201 31 em, t,t-cmf 259 55 8l A2 A5l
18: 0 . . 3.9 6.4 17.2 2 .
) 3HYE Zz|glom Ciesd 0.19 1
Cisn 246 283 245 364  29.] . _73?5] e, t00Cuund 0.1%2 214
Cia 528 559 403 440 5.7 Azt 4 i W= HERHSIE. Kochhar 0 s}
Cua:s 8.1 - ~ 0.6 06 Al HF-5% % trans 2 #H4F $EEL 0.5~0.9% %
Cwo = - = 03 - G 22 gl & 49t 2L AAE 2o,
Cao:: - - - 0.2 - %) 2442
S4F-9 % trans A W4k 32 Table 3014 .
Table 3. Ratio of cis & trans fatty acids in vegetable oil incubated at 40 + 2°C for 35 days
Sam. SBO CGO CSO
Storage time(day] 5 15 95 35 o 5 15 25 35 6 5 15 25 35
Fatty acid
c - - = = = - - - — — 1.8 1.9 2.0 1.9 2.0
Cissr - - - - - — — — — — 0.3 0.3 0.2 0.3 0.2
t ratio(%) - - - ~— = - — - - - 14.3 13.6 9.1 13.6 9.1
c 24,3245 24,5 24.6 24.4 28.0 28.3 28.3 28.4 28.5 241 242242 246 24.8
Cigir t 0.3 0.2 0.3 04 05 0.3 0.2 0.3 0.3 0.6 04 0.3 03 0.4 0.4
t ratio(%) 1.2 08 1.2 1.6 2.0 141 0.7 1.0 1.0 2.0 1.6 1.2 1.2 1.6 1.6
¢, C 54,6523 52.352.051.9 55.7 555 551 545 539 40.3 40.1 40.0 38.9 38.1
Cie 2 t,c 0.2 0.2 0.1 03 0.3 0.2 0.2 0.1 0.2 0.3 — Tr Tr 0.1 0.2
t,t. - - = Tr 0.4 — — — Tr 6.1 — - = Tr Tr
t ratio(%) 0.4 0.4 0.2 0.6 0.8 0.4 0.4 0.2 0.4 0.7 — _ = 0.3 0.5
c,c,¢ 8.0 8.0 8.0 7.8 7.7 - - - - - - - - - —
Craa bS5C 0.1 0.1 0.1 0.1 0.1 - - = - - - - - = -
t,c,t - - - - - - - - - - - - - = —
t ratio(%) 1.2 1.2 1.2 13 1.3 - ~ - - - - - = - -
c - - - - _ _ _ _ - _ _ o - _
Czo;x t - - - - - - - - - - - "‘ - - -
t ratio(%) - - - = - — — — - - - - = - —
t ratio (trans fatty acid ratio) : _ trans_ X 100 (%)

cis + trans
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Table 4. Ratio of cis & trans fatty acids.in processed fat incubated at 40 + 2°C for 35 days

Sam.
MG ST
Storage time (day)
Fatty acid 0 5 15 25 35 0 5 15 25 35
c 0.1 0.1 0.1 ~ - 2.7 2.8 2.7 2.8 2.8
Cie:1 t - - - ~ - 0.4 04 0.4 0.4 0.4
t ratio (%) — - - - — 12.9 12.5 129 125 12.5
[+ 27.1 29.1 25.9 245 23.6 22.1 227 225 21.8 21.2
Cis:1 t 8.7 7.6 10.6 12.9 14.5 7.0 6.3 6.6 7.5 274
t ratio (%) 23.9 21.7 29.0 345 38.1 31.7 21.7 227 256 274
c,c 40.4 40.4 39.3 37.1 35.7 3.6 29 3.2 2.9 2.1
t,c - 3.2 2.9 4.1 4.9 4.9 2.1 1.9 2.0 1.9 1.7
Cia:z £t 04 02 05 06 09 . Tr 01 01 02 0.2
t ratio (%) 8.8 6.8 10.5 12.9 14.0 36.8 40.8 39.6 420 475
c,¢c,C 0.6 0.5 0.5 0.5 0.6 0.3 0.3 0.3 0.2 0.2
t,c,c — - — — — 0.3 0.3 0.2 0.2 0.2
Cis:s t,c,t ™™ 01 01 01 0.1 - - - - -
t ratio (%) — 16.7 16.7 16.7 143 50 50 40 50 50
c 0.2 0.2 0.1 0.1 0.1 — - - - -
Czo:1 t — - Tr Tr 0.1 - — - - —
t ratio (%) — — - - 50 - — - — —
trans
t ratio (trans fatty acid ratio) : X 100 (%)

cis + trans
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Table 5. Ratio of cis & trans fatty acids in vegetable oil heated at 185 + 2°C for 24 hours
Sam,
SBO CGO CSO
Heating time{day)
. 6 12 18 24 0 6 12 18 24 0 6 12 18 24
Fatty acid
c - - - = - — - - - - 1.8 21 24 27 25
Cigar 8 - - - - - — - - - - 0.3 0.3 03 0.3 0.6
t ratio(%) - - = = = — - - — - 143 125111 100 19.4
c 24.3 249 25.224.7 24.7 280 28.1 282 29.1 28.7 241 24.825.2 253 25.6
Cigx ¢ 0.3 0.2 0.5 1.3 1.7 03 04 06 09 13 04 04 04 05 0S5
t ratio(%) 1.2 0.8 1.9 5.0 6.4 1.1 1.4 21 3.0 43 1.6 16 16 19 19
c,c 52.652.050.749.147.8 557 55.1 542 525 529 40.3 38.837.8 36.7 35.5
Cusia t,C 0.2 0.2 0.4 09 09 02 03 03 06 06 — 6.1 0.2 0.2 03
t,t — 03 01 0.1 04 — Tr 02 03 04 - - - — 0.2
t ratio(%) 04 0.6 1.0 2.0 2.2 04 05 09 1.7 1.9 — 03 05 05 1.4
c,c,C 8.0 75 7.2 68 6.6 - - - - - - - - - -
t,c,c 0.1 0.1 0.1 0.1 0. - - - - - - - - - -
Cisss c,cC,t ~ — Tr 0.1 0.1 - - - - - - - - - -
t,c,t - - - = = - - - - - - - - - -
t,t,t - - = = = -~ - - - - - - = - -
t ratio(%) 1.2 1.3.14 29 29 - - - - - - - = - -
C — — —_— -—_ —_— —_— —_— — —_— -— _ —_— —_ —_ _—
Cyo  t - - - - - - - b - - - - - - -
t ratio{%) -~ - = = = - - - — - — - - — —
tians
t ratio (trans fatty acid ratio) : X 100 (%)

cis + trans
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Table 6. Ratio of cis & trans fatty acids in processed fat heated at 185 + 2°C for 24 hours

Sam.

Heating time (hr) MG ST

Fatty acid 0 6 12 18 24 0 6 12 18 24
¢ 0.1 0.1 0.1 0.1 Tr 2.7 2.7 25 24 2.2

Cie: t - Tr 0.1 0.1 0.1 04 0.5 0.7 0.8 0.9
t ratio (%) - - 50 50 100 129 156 219 250 29.0
¢ 277 279 267 22.0 146 221 229 213 196 18.8

Cisit t 8.7 8.9 101 155 227 7.0 6.6 82 10.1 9.9
t ratio (%) 239 242 274 413 609 241 224 278 347 345
¢, c 404 389 366 319 27.1 3.6 2.7 1.8 1.9 1.5
tc 3.2 3.8 5.3 7.8 10.8 2.1 2.1 1.7 1.6 1.6

Cisiz t,t 04 06 10 18 30 T 02 03 04 0.5
t ratio (%) 82 102 147 231 337 36.8 460 526 513 58.3
c,c,c 0.6 0.6 0.5 04 0.1 0.3 04 0.3 03 -
t,¢,¢ Tr 0.2 0.2 0.3 0.3 0.3 0.4 0.3 0.2 0.2
c,c,t - - — — — — — - - —

UE tc,t - Tr 0.1 0.1 0.1 - Tr 0.1 0.1 0.2
tt,t - . - Tr 0.1 -~ - - Tr 0.1
t ratio (%) — 250 375 500 833 500 50.0 57.1 500 100
c 0.2 0.2 0.1 0.1 Tr — — - - -

Cao:t t — Tr 0.1 0.1 0.1 — — - — —
t ratio (%) - - 50 50 50 - - - - -

. trans
t ratio (trans fatty acid ratio) :- X 100 (%)

cis + trans
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