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Abstract

An attempt was made to study the relative composition of monohydroperoxide isomers of methyl linoleate ox-
idized to different peroxide values at 60, 90, 120 and 150°C, respectively. HPLC was used to analyze and iso-
late the monohydroperoxide isomers fractionated by silica gel column after reduction with NaBH,. GC-MS
was used to identify four monohydroperoxide isomers as trimethylsilyl (TMS) in mixtures of oxidized methyl
linoleate. In the geometrical isomers, the proportions of 9/13-O0H-trans, trans-diene were higher than those

of 9/13-O0H-cis, trans-diene at 60°C and 90°C. However, in the initial stage at 150"

C, the proportions of 9/

13-OOH-cis, trans-diene were slightly higher than those of 9/13-OOH-trans, trans-diene. In case of positional
isomers, equal proportions of 9-OOH-10, 12-diene and 13-OOH-9, 11-diene were found in all samples of
methyl linoleate oxidized at different temperatures and peroxide levels.
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Table 1. Operating conditions of the mass spec-
trometer used for the identification of the monohy-
droperoxide isomers

1. Instrument: Concept 11
(Kratos Analytical, Manchester, UK)
2. Setup source
1) Electron voltage: 70 ¢V
2) Resolution: 1000
3. Setup scan
1) Mass range: 10-600 m/e
2) Maximum mass: 1000
3) Heat temperature of detector is set to 8000 V
4) Scan speed: 1 second per decade
5) Scan using: digital analog calculator (DAC)
4. Data collection
1) Data collected : nominal
2) Filter: automatic set to 30 KHz
3) Mass defect: 1.5 amu
4) Accept peaks up to: 3.00 times resolution
5) Minimum valley depth: 10 mV
. Acquisition sequence
1) Delay to first scan: 1 : 51
2) Maximum running time: 100 : 00
3) Maximum scan: 10000
6. Data handling system
1) Computer system: Sun operating system Ver. 3.60
. Mass standardization reagent:
Perfluorokerosenc {BDH Limited Poole)
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Table 2. Peroxide values of methyl linoleate at dif-
ferent oxidation temperatures

Temperature (°C) Time (min) POV (meq/kg)

60°C 226.81" 295
504.02° 1476

840.03" 3104

1410.04% 2600

90°C 22.01" 232
68.027 1133

200.037 2199

380.04" 1865

120'C 5.01" 126
22.02°7 670

70.037 1380

140.04" 1080

"Initial stage, “Increasing stage
3) . 1) .
Maximum stage, Decreasing stage
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Fig. 1. Thin layer chromatography of the four frac-
tions separated by silica gel column from oxidized
methyl linoleate A: unoxidized methyl linoleate, B, C
and D : oxidized methy!l linoleates
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Fig. 2. HPLC chromatogram of reduced monohy-
droperoxide fractionated by silica gel column
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Fig. 3. HPLC chromatogram of four monohy-
droperoxide isomers isolated by l-porasil column after
reduction 1 : 13-OH-cis, trans-diene 2 : 13-OH-trans,
trans-diene, 3 : 9-OH-trans, cis-dienc, 4 : 9-OH-trans,
trans-diene
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Fig. 4. Mass spectrums of trimethylsilyl ester of
monohydroperoxide isomers A: 13-OH-9, 11-cis, trans-
diene, B: 9-OH-10, 12-trans, trans-diene
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Table 3. Changes of composition of monohy-
droperoxide isomers formed during the oxidation of
methyl linoleate at 60°C, 90°C, 120°C and 150°C

(Unit: relative %)

Temp. POV 13(-OOH— 13-O0H- 9-OO7H— 9.007}{»
(C) (meqike) 9,11- 9.11- 10,12- 10,12
¢, t-diene t, t-diene t, c-diene t, t-diene
60°C - 29517 22.0 25.2 23.4 29.5
147627 212 26.6 22.4 29.8
31043" 17.5 28.9 19.8 33.8
26004 17.5 29.1 20.0 33.4
90°C 23217 219 25.6 239 29.7
11332” 17.3 29.3 19.5 339
21993”  16.7 31.6 18.4 333
18654" 16.7 32.6 18.2 32.5
1200C 1261" 234 24.0 26.4 26.2
67027 138 333 16.0 36.9
13803” 16.4 31.4 16.5 35.7
10804 16.0 34.5 16.1 33.4
130°C 601" 24.1 20.6 29.3 26.0
3102” 203 32.1 16.2 312
58337 16.6 33.6 15.8 34.0
4584" 18.1 33.5 17.3 31.1

Initial stage, “Increasing stage, ~Maximum stage, “De-

creasing stage
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