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Changes in the Concentration of Tocopherol and Carotenoid in Pinenut Oil
during Autoxidation

Myung Kim

Dept. of Food and Nutrition, Yangsan Junior College, Yangsan 626-800, Korea

Abstract

The changes in the concentration of tocopherol and carotenoid in pinenut oil at various stage of refining
are studied during autoxidation. The oxidative stability of pinenut oil decreased with the refining degree
increased. The tocopheol content of total crude oil was 55.51mg/100g oil and a, y and B-tocopherol in the
crude oil were 25.48mg, 23.94mg and 6.99mg in order, respectively. The amount of &tocopherol was trace.
The concentrations of @, y and S-tocopherol in pinenut oil after degumming or alkaline refining were 23.
85mg, 19.79mg and 6.12mg or 24.08mg, 20.04mg and 5.33mg, respectively. The content of B-carotene was
0.63% of total unsaponifiable materials and that of lycopene was trace. The concentrations of carotenoids
and tocopherols in pinenut oil decreased while autoxidation progressed. Degrees of destruction of
carotenoids and tocopherols were significant at first stage of oxidation. Decrease in a-tocopherol was found
to be faster than that in a, y-tocopherol during oxidation.
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Table 1. Composition of tocopherols in crude pinenut oil

In total tocopherols In total lipid In pinenut

Tocopherols (%) (mg/100g oil) (mg/100g nuY

o — Tocopherol 44.28 24.58 17.21

B —Tocopherol 12.59 6.99 4.89

y— Tocopherol 43.13 23.94 16.76

8- Tocopherol Trace Trace Trace
Total 100 55.51 38.86
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Fig. 1. Changes of a- B- and y-tocopherol content in vari- Fig. 2. Changes of - and y-tocopherol content and perox-
ous pinenut oil samples during autoxidation at 35°C. ide value in crude pinenut oil (C-PNO) and degumm-
Symbols : crude pinenut oil (O-—-0), degummed ed/alkali refined pinenut oil (DA-PNO) during auto-
pinenut oil (A—-—A), degummed and alkali refined xidation at 35°C.
pineut oil (a—o) Symbols : peroxide value(® —#e), a - tocopherol

content (O -—-0), y- tocopherol content{A——n)
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Fig. 3. Changes of absorption spectra of carotenoids in various pinenut oil during autoxidation.
1, 2, 3 and 4 are the absorption spectra after 0, 4, 8 and 12 weeks storage at 35°C.
C-PNO : crude pinenut oil, D-PNO : degummed pinenut oil, DA-PNO : degummed and alkali refined pinenut oil.
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Fig. 4. Comparison of absorbance and peroxide value in cru-
de pinenut oil (C-PNO) and degummed /alkali refined
pinenut oil (DA-PNO) during autoxidation at 35° C.
Symbols : peroxide value (@——@), absorbance at
449nm (O-~--0)

FxE e ¥ A} Fig. 304} Zo] 33 410, 432,
454 9 482nmol A 4708 F4UE = SAAHA 7
2Ekol=2 F4 spectrume F& 4 AA C
PNO9] o] F3F 5= 454nmol| A 0.9901¢] 2 54
s}7} A g o] gtz D-PNO, DA-PNOAE 443
Aason, 125 9 DA-PNOS FFEE 040)
3l2 "ol ). Palm oile] F3 4] f-7}E" 0}
frying% @43 o1&, g 4 &% T §7-2
B-7t2R GA AsAAS 1§l A4 HASol
B3 | goh. =5t 7L 2 o] =2 wiste} ofnfo] 5}
AtslEzkabe] BAE v 2 B Fig. 49} Zc}. C-
PNO2) 7Z¢ 12504 HA4bstEZE 1501512 o]
o Fl2Elro]=e] FA e = 0.800 8 IR 744y
A ¢4gk et DA-PNOS] 7§ 3pakshE-3h-2- 2009 o]
2o ojln FlEE o] FF 5 0.212 1 47}
Azl w2 AFASRAAF JHRE kol EE
EZA &5 vbAARA 2 Akt Egke] A"l we
2 §eko] F43) XA F & & 4 Ak

2 o

kA& A A GAE 2l sl 2FAks A7
A ERAE 9 7l2e kel =] WEE A wodh
A DAE AASTE 45} A o] FaEg oA S
E3A29 g 2Ae A9 55.51mg/100g oil
0]g] o] o] F a-E FJ|E 25.48mg, »-ERHZ 23.

94mg, f-E X E 699mge o 2 PR glglon -

s~ 2H &2 &4z e €39 A g
At A AN T a-ERZF Fo] 23.85mg, 24.
08mg, y-E 2.3 &o] 19.79mg, 20.04mg, 28] 3 f-E
FHEL 6.12mg, 5.33mggA-Ho] gt slEE X

11.

12.

13.

14.

15.

16.

17.

Ho
il

- A, o143, HEA 3 A A2 BEAAY E

zk g Al 24, IS FEA, 13,
406 (1984)

. 73, 0153, A8, HEA 3 Al Ak

g ol B Q7. ¢34 E7E3] A, 20, 868(1988)
Kwam, T. W., Snyder, H. E. and Brown, H. G. :
Oxidative stability of soybean oil at different storage
of refining. . Am. Oil Chem. Soc., 61, 1843 (1984)
Park, D. K., Terao, ]. and Matsushita, S. : The isomeric
compound of hydroperoxide formed by autoxidation
of unsaturated triglycerides and vegetable oil. Agric.
Biol. Chem., 45, 2071 (1981)

Sinic, M. C. and Karel, M. : Autoxidation in food and
biological systems. Plenum Press, New York, p.261
(1980)

. Burton, G. W. and Ingold, K. U. : B-carotene : An

unusual type of lipid antioxidant. Science, 224, 569
(1984)

Brandt, P., Hollstein, E. and Franzke, C. : The pro-
and antioxidant effects of phosphatides. A literature
survey. Lebensmittel-ind., 20, 31 (1973)

Dugan, L. R. and Kraybill, H. R. : Tocopherols as
carry through antioxidants. J. Am. Oil Chem. Soc.,
33, 527(1956)

Dittmer, ). C. and Lester, K. L. : Notes on methodology.
J. Lipid Res., 5, 126 (1964)

Tsen, C. C. : An improved spectrophotometric me-
thod of the determination of tocopherols using 4, 7-
diphenyl-1, 10-phenanthroline. Anal. Chem., 33, 849
(1961)

AOCS : Official and tentative method of AOCS, 3rd
ed., JAOCS, Champaign(1973)

Hsieh, Y. C. and Karel, M. : Rapid extraction and
determination of a- and f-carotenes in foods. J.
Chromatogr., 259, 515(1983)

Sleeter, R. T. : Effects of processing on quality of soy-
bean oil. J. Am. Oil Chem. Soc., 58, 239(1981)
Syvaoja, E. L., Piironen, V., Varo, P., Kovistoinen, P.
and Salminen, K. : Tocopherols and tocotrienols in
Finnish foods : Oils and fats. /. Am. Qil Chem. Soc.,
63, 328(1986)

Carpenter, Jr. A. P. : Determination of tocopherols in
vesgetable oils. J. Am. Oil Chem. Soc., 56, 668 (1979)
McLanghlim, P. ). and Weihranch, J. L. : Vitamin E
content of foods. J. Am. Diet. Assoc., 75, 647 (1979)
Koskas, }. P., Cillard, J. and Cillard, P. : Autoxidation



100

18.

2

of linoleic acid and behavior of its hydroperoxides
with and without tocopherols. J. Am. Oil Chem. Soc.,
61, 466 (1984)

Rajagopal, M. V. and Mudambi, S. R.: B-carotene
loss in palm oil used for frying Nigerian snacks. /.
Food Technol., 13, 87(1978)

3

19. Premavalli, K. S. and Arya, S.

S. : Stability of water-

melon carotenoid extract in isolated model system. J.

Food Technol., 20, 359 (1985)

(1993 14 34 <)



