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The Effect of Vitamin E on Re-cooked Oil

Abstract

Cooking oil is often reused in homes in order to economize on its use. In the past few years, many reports
have pointed out that “reusing” oil this way always changes the properties of oil and makes it spoiled. Also in
the past few years, many oil products have appeared on the market that highlight the fact that vitamin E has been
added, in order to attract consumers. This attracted our interest, since we know that on the basis of several
studies, vitamin E indeed has an antioxidizing effect at room temperature or below. However, it is not know
what effect vitamin E has on re-cooked oil. Therefore, in this experiment we simulated the re-cooking process
by frying steamed dumplings in an iron wok with soybean oil, and repeatedly cooling and re-using the oil.
Variable factors were the added antioxidants (vitamin E and vitamin E acetate) and the number of re-cooking
times. The chemical variation in the resulting oil was tested with regard to acid value, viscosity, carbonyl value,
and the value of conjugated bonds. The results indicated that as the number of re-cooking times increased, the
quality of the oil had undergone a series of chemical reactions and became spoiled. Also, the addition of vitamin
E and vitamin E acetate indeed reduced the formation of certain unhealthful products such as free fatty acids,
carbonyl groups, and so on. In certain respects, such as the quantity of oxidized components in the oil, there is
no obvious difference between ordinary oil and oil with the vitamin E acetate additives. However, the addition
of vitamin E to cooking oil, based on the results of this experiment, can effectively reduce or suppress processes
causing rancidity and breakdown into carbonyl groups. Therefore, the addition of vitamin E or vitamin E acetate
does have a positive effect on re-cooked oil.
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B2 E %58/ F MERCK - 100g
( a-tocopherol acetate > f=CFs vit E(ace) ) FEEFHHA 2000.1.5

ST f1i73 100% KA » 258 760c.c.(700g) »
M NE VR .
ot PALH] BUE ] 2000.8.16

TGy ik ~ B~ oK~ BERE ~ B~ RE

T REH BEEHHAR 2001.2.27
B 4048 (96 x5.5%x3.5357)
0.05% 2,4- " HEEATH S AR LIk
(2,4-dinitrophenylhydrazine ) P
43% =R R EChE
(trichloroacetic acid » fifjECF% TCA) BEARE
4% KOH /75 IEET
0.01N KOH 7 FEsi DA
- KL DI AT EIREER
Rt ANl BT HEREE T
FFE fiEgE
T L eat
1 ~ WP ER
R

1. fEash
(1) FRfSEEEHEaETE TR oiE (RIRPEARATEE 1820mL) » FELASF -
(2) RKNIEEE 150°C /ey » BB s B PUEH DHIREEE I -
(3) B TRl 5 ACBKERRIE -
(4) /KR =REARS  FEEIUER 2. ~ 3. « (RO
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2. SN,
V (mL) [FISAEF 0 2R (ISR 2 2R (ISR 4 2R (ISR 5 2R
¥ 0.50 0.60 0.70 2.80
2 0.50 0.50 0.75 2.70
34 048 0.60 0.85 2.70
] 0.49 0.57 0.77 2.73
Fs(E 0.042 0.075 0.165 1.047
FEHESE S D, 0.011 0.021 0.028 0.021
3. yshnvit E Vi
V (mL) [EISAER 0 X [FIERER 2 K [FIERES 4 X [FIERER 5 K
1™ 0.60 0.60 0.80 1.00
2 0.50 0.70 0.80 0.95
31 0.60 0.70 0.80 1.00
P 0.57 0.67 0.80 0.98
Fs(E 0.075 0.120 0.180 0.262
e S D. 0.021 0.021 0.000 0.011
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34 0.65 0.60 0.75 0.90
] 0.57 0.63 0.75 0.90
ls(E 0.075 0.105 0.157 0.224
e S D. 0.042 0.021 0.018 0.018
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2. fHEANhIRS,
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2 '54"14 '59"92 100"22 10639
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14 '54"20 '59"30 100"46 106"71
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3. IShnvit B Ji
[EISHRER 0 2K [ERER 2 K [CIEEER 4 K [ERER 5 K
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KL 328 321 3.86 3.62
JEHESE S D. 0.51x10° 1.08x10* 236%10° 4.60x10°
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2. #ivitE (0.1g,7100mL) £ UV233nm BHHE : 4.1950

3. ffivitE(ace) (0.1g100mL ) 7F UV233nm I @ 0.4763

4. RIS,
UV233nm [FISHER 0 X [FISHER 2 K [FISHER 4 ) [FISHER 5 )
i 0.8328 1.0034 1.4098 2.9813
AN = IS <o}
ﬁiﬁ%ﬁaﬁ H 726.702 1017.647 1304.163 3073.505
Papy
5. Ushnvit E yHi
UV233nm [EIRRER 0 2R [EHRRER 2 ) [EIRRER 4 2R [FIREES S X
WS 0.9456 1.2458 1.6368 2.0896
AN = IS <o}
ﬁiﬁ%ﬁaﬁ H 815.172 1150.323 1552.941 1896.189
Papy
6. VN vit E (ace)iHi
UV233nm [FISEE 0 % [HIBEER 2 ) [FISHER 4 % [HISHER 5 )
R - 0.8860 1.1860 1.4704 3.4948
AN = IS <o}
ﬁiﬁ%ﬁaﬁ H 840.607 1150.339 1419305 3402.921
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T~
(A FhRiiEr TS EHIELE UV440nm HIBOEH)

1. Z2pgEdlEs - 0.7175

2. SN,
A [IERES 0 X [EIgRES 2 X [IgRES 4 X IS 5 K
1 0.7518 0.8188 1.4403 1.3852
2 0.7690 0.9023 1.5747 12416
3" 0.7647 0.8814 1.5411 12775
A 0.7618 0.8675 15187 13014
P 0.5191 1.7565 93817 6.8376
e S D. 8.65x107 4.15x10" 6.69x10™ 6.90x10™
3. N vit E
A [IERES 0 X [BIRES 2 K [BIERES 4 X [HIEHES 5 K
1® 0.8343 0.9496 0.9635 1.0893
2 0.8580 0.9498 0.9803 1.0832
31 0.8521 0.9547 0.9761 1.0847
P 0.8481 0.9514 0.9733 1.0857
P 1.5296 2.7385 2.9953 43120
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