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Abstract

Total tocopherol and phenol contents were determined for virgin and pure oilve oil, and their autoxidation
and thermal oxidation were compared with those of commercial soybean oil, in the presence or absence of
fluorescent light. The total tocopherol contents of virgin, pure olive oil, and soybean oil were 15.7, 11.2, and 80.7
mg/100 g, respectively. Their total phenol contents were 10.4, 1.6 and 0.5 mg/100 g, respectively. In autoxidation
under dark place at 45°C, the oxidative stability of the substrate oils decreased in order of virgin oilve oil, pure
olive oil, and soybean oil. The average temperature coefficients of the virgin, pure olive oil and soybean oil in
the range of 45~65°C were 1.73, 1.83 and 1.64, and the activation energies were 26.86, 29.49, and 24.07 KJ/mol,
respectively. In temperature range of 45~65°C, pure olive oil was the most susceptible to temperature change,
whereas soybean oil the least. In autoxidation under fluorescent light at 45°C, the oxidative stability of substrate
oils decreased in the order of soybean oil, pure olive oil, and virgin olive oil. In thermal oxidation at 180°C,
the oxidative stability of substrate oils decreased in order of pure olive oil, virgin olive oil, and soybean oil.
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Table 1. Tocopherol contents of virgin olive oil, pure olive

oil and soybean oil (mg/100 g)
Virgin olive oil Pure olive il Soybean oil
@ - Tocopherol 14.7£0.01" 10.4+0.02 8.4%0.01
B-Tocopherol 1.0£0.02 0.8%0.01 0.8%£0.02
7 - Tocopherol -2 - 57.1+0.02
8~Tocopherol - - 14.4+0.02
Total tocopherol  15.7£0.03 11.2%0.03 80.7%x0.07

"Mean+SD (n=3).
PNot detected.
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Fig. 1. Total phenol contents of virgin olive oil (V), pure
olive oil (P), and soybean oil (S) (n=3).

ZA4% A3 &892 £8 #HEA 42 hydrotyrosol©]
9] 3L oleuropein, caffeic acid, vanillic acid, rutin, verbas—
coside, luteolin-7~glucoside, apigenin-7-glucoside, luteolin
% 2% EAtE AR nuston o5 AE4 S
E9 Ageld 249 F24$ Asdshsch

=AY AsholH ¢ 2Bl $9E Gkl 3
A vehd Aotz o), b gel naot £ 9 gu
Wl mla) Abstarg el 2

ASetstoll ohak Mspotaly

OO

HAL T 45°C, 55°C E 65°CollA] o4 ) Abar b3t &)
B &% 22l i g AR A4t Bl W E &4
g Azte Fig. 29 2okch

Fig. 20114 B ule} o] 45°CeliA] ¢t 28 B, &3

Lo Bf A dife] AksHErbe 74 A A1 1404,
90« = 184l FAS HArstErte] FrhE HAoh

Peroxide value (meq/kg oil)

140

65°C | —@— Soybean oil
—O— Virgin olive oil

¥ Pure olive oil

120 4

100

T
60

8¢ 100 120 140 160 0 20 40

Storage days

80

Storage days

0
T T T T T T T T T T i
100 120 140 160 O 20 40 80 BD 100 120 140 160

Storage days

Fig. 2. Changes of peroxide values of virgin olive oil, pure olive 0il, and soybean oil at 45, 55 and 65°C.
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Table 2. Activation energies (Ea) and Q) values of virgin
olive oil, pure olive oil and soybean oil

Samples Activation energy Quo value
P (KJ/mol) 45~55°C  55~65°C
0 10 20 30 Virgin olive oil 26.86+0.02" 1.76+0.02 1.70=0.03
Storage days Pure olive oil 29.49%=0.01 1.86£0.01 1.79+0.02
Soybean oil 24.07£0.05 166=0.02 1.61%=0.05

Fig. 3. Changes of peroxide values of virgin olive oil, pure
olive oil, and soybean oil fluorescent light at 45°C.

"Mean£SD (n=3).
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Fig. 4. Changes of the conjugated diene value virgin olive oil,
pure olive oil and soybean oil during the thermal oxidation.
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Fig. 5. Changes of the acid value of virgin olive oil, pure olive
oil and soybean oil during the thermal oxidation.
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