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Abstract

Antioxdant effect was studied in model system with linoleic acid methylester and tocochromanols
(a-, B-. y-, d-tocopherol and -, y-, d-tocotrienol) under definite autoxidation condition-temperature
(40, 60, 80C ), O, (0, 10, 20% O, in N.). 13-Hydroperoxy-9-cis-11-trans-, 13-hydroperoxy-9-trans-11-trans-
, 9-hydroperoxy-10-trans-12-cis-, 9-hydroperoxy-10-trans-12-trans-octadecadienoic acid methylester as
the major oxidation product were produced from linoleic acid methylester by autoxidation, analyzed
with HPLC and antioxidant activities were compared by their quantitative changes. Experimental resu-
Its showed that all added tocochromanols except a-tocotrienol had antioxidant effect at 60T, and
also a-tocopherol, a-tocotrienol and 8-tocotrienol had prooxidant effect at 80C . And cis/trans-hydrope-
roxide was predominantly produced at 40C . but trans/trans-hydroperoxide at 80C . Except no reprodu-

ctive experimental data in produced hydroperoxides amount,

the production ratio of cis/trans-:

trans/trans-hydroperoxides in the autoxidation condition of range from 40C /10% O, to 60C /20% O,

were as follows: a-T>o-T:>y-T>B-T>y-T.>5-T>8-T.

tocochromanols had the lowest antioxidant effect.
Key words: antioxidant effect, linoleic acid methylester, tocopherol, tocotrienol, cis/trans-hydropero-

xide isomer
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Fig. 1. An HPLC separation of 4 major hydroperoxide
isomers derived from linoleic acid methylester: Linoleic
acid methylester (500 mg) with 250 ug a-T at 40°C/N,,
6 hr oxidized

colum: Hypersil, 5um. 500X mm 1i.D..

mobile phase: 0.4% ethanol/n-hexane

flow rate: 2 m//min

detection: UV 210 nm, 0.02 AUFS

1:  13-hvdroperoxy-9-cis-11-trans-octadecadicnoic  acid
methylester (13-c-t)

2: 13-hydroperoxy-9-trans-11-trans-octadecadienoic acid
methylester (13-t-t)

3: Y-hydroperoxy-10-trans-12-cis-octadecadienoic  acid
methylester (9-t-¢)

4:  9-hydroperoxy-10-trans-12-trans-octadecadienoic acid
methylester (9-t-t)
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Table 1. Experimental results
Condition a-T g—T y—T L
temp~/02 hy . ** h. . 1*** Thr** hy oy h_) i >h hy . h, ., Xh hy .y hy- 2h
40/0 840 440 1280 879 473 1352 806 483 889 770 463 1233
40/10 1790 850 2640 1125 790 1865 1025 590 1615 1130 705 1835
40/20 1920 1080 3020 1579 900 2479 1926 1056 2982 1249 759 2008
60/0 940 560 1500 1010 609 1619 876 583 1459 886 633 1519
60/10 4253 3090 7343 2991 2647 5638 3964 3263 7227 1664 1927 3591
60/20 4154 31‘3 3 7307 2774 2726 5500 2740 2620 5360 2373 2606 4979
80/0 810 610 1420 795 670 1465 830 596 1426 756 660 1416
80/10 44233 142632 185865 4766 10116 14882 3846 8419 12265 5116 12232 17348
80/20 55532 155200 21 0732 19900 61449 81349 21750 63450 85200 13983 40249 54232
Conditon o T, T 5T, Sy
temp./O: hy .« h .y Zh hy.y h:‘ \ Zh hy .4 hy .y Zh hy . hy .y Zh
40/0 765 475 1240 783 449 1232 843 463 1306 809 470 1279
40/10 1860 820 2680 1245 700 1945 1070 680 1750 2513 2023 4536
40/20 1870 875 2/4" 1213 703 1916 1399 856 2255 2616 2682 5298
60/0 710 455 1 16‘3 876 623 1499 759 583 1342 1016 756 1772
60/10 2385 1675 4060 2280 2193 4473 3783 4324 8107 17666 37799 55465
60/20 3200 2790 5990 2587 2814 5401 3205 4975 8180 18599 43733 62332
80/0 450 580 1030 522 597 1119 377 670 1047 1206 1216 2422
80/10 45250 162500 207750 17666 54332 71998 47332 148999 196331 53499 179499 232998
80/20 47750 153750 201500 33466 104666 138132 59833 177499 237332 48166 140166 188322
*S(0): blank, **h;.,: peak height of (13-¢-t)~(9-t-¢). ***h,.,: peak height of (13-t-t)+(9-t-t), ****Zh: total hydropero-
xide
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Fig. 2. Effect of 4 tocopherols and 3 tocotrienols on the production of 13-hydroperoxy-9-cis-11-trans-octadecadienoic
acid methylester (peak height=h,, Fig. 2-1), 13-hydroperoxy-9-trans-11-trans-octadecadienoic acid methylester (peak
height=h,, Fig. 2-2), 9-hydroperoxy-10-trans-12-cis-octadecadienoic acid methylester (peak height=h,, Fig. 2-3)
9-hydroperoxy-10-trans-12-trans-octadecadienoic acid methylester (peak height=h,, Fig. 2-4)

Table 2. The ratio of peak height of cis/trans-: trans/trans-compounds

Temp/Ox(C /%) a-T B-T v-T 3-T a-T, v-T4 5-T; S(0)y*
40/0 1.90 1.85 1.66 1.66 1.61 1.74 1.82 1.72
40/10 2.10 142 1.73 1.60 2.26 1.77 1.57 1.24
40/20 1.77 1.75 1.82 1.64 2.13 1.72 1.63 0.97
60/0 1.67 1.65 1.50 1.39 1.56 1.40 130 1.34
60/10 1.37 1.12 1.21 0.86 142 1.03 0.87 0.46
60/20 1.31 1.01 1.04 0.91 1.14 0.91 0.64 0.42
80/0 1.32 1.18 1.39 1.14 0.77 0.87 0.56 0.99
80/10 0.31 0.47 0.45 0.41 0.27 0.32 0.31 0.29

80/20 035 0.32 0.34 0.34 0.31 031 0.33 0.34
*$(0): blank '
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