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Role of Antioxidants on the Heat Stability of Vegetable Oils
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ABSTRACT

The natural antioxidant such as «-tocopherol and synthetic antioxidant BHT were used to compare
antioxidative effects of those antioxidants from the physico-chemical properties and fatty acid compo-
sition changes in the soybean oil due fo number of frying.

The composition of frying oil were consisted of a group(Fresh oil), B gorup(Fresh oil added with 0.05
% a-tocopherol), C group(Fresh oil added with 0.2% o-tocopherol), D group{(Fresh oil added with 0.1%
BHT), E group(Tocopherol removed oil from oil by active alumina column chromatography

The results obtained were as follws :

1. The color was determined by the Lovibond colorimeter color intensity increased number of frying
oil.

2. The acid value, TBA value and Carbonyl value were increased number of frying oil.

3. Natural antioxidants less effective than BHT but effect of a-tocopherol was very similar to that of
BHT.

4. The order of antioxidative effect was 0.1% BHT, 0.2% «-tocopherol, 0.05% «-tocopherol, fresh oil,
tocopherol remove oil.
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Table 1. Composition of frying oil
p frying (%)
Group -
Composition
Al) BZ) Cﬂ) D() . Es)
Soybean oil 100 99.95 99.8 99.9
Tocopherol® 0.05 0.2
BHT? 0.1
Toc-free oil 100

1) Freshsoybean oil

2) Fresh soybeanoil added with 0.05% «-tocopherol

3) Fresh soybeanoil added with 0.2% «-tocopherol

4) Fresh soybeanoil added with 0.1% BHT

5) Tocopherol removed oil from soybean oil by ac-
tive alumina column chromatography

6) «-tocopherol(Sigma Chemical Co.)

7) BHT(Sigma Chemical Co.)
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Table 2. Tocopherol contents of fresh oil
(mg/100g oil)

a-tocopherol
86.44

Freshsoybean oil
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o] 915t A&ty on Table 35% 2o},

Table 3. Tocopherol contents of the tocopherol re-

moved ol (mg/100g oil)
a-tocopherol
Tocopherol - free soybean oil 5.70
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Table 4—1. Change in color intensity of soybean oil
due to number of frying

Fresh potato
A B C D E

Oth  0.7/7.0® 0.8/8.0 0.7/7.0 0.9/9.0 0.9/9.0

3rd  3.3/33.0 4.8/48.0 2.3/23.0 6.1/61.0 4.0/40.0

5th  9.0/70.0 15.0/51.012.0/61.015.0/60.0 10.0/54.0
1) N. F(Number of frying)

2) Lovibond 5311" inch cell
Red/Yellow

N. Fv

Table 4—2. Change in color intensity of soybean oil
due 1o number of frying

Frozen potato
A B C D E

Oth 0.7/7.0? 0.8/8.0 0.7/7.0 0.9/9.0 0.9/9.0

3rd 0.8/9.0 0.9/9.0 1.0/10.0 1.1/11.0 1.1/11.0

5th  1.1/11.0 1.0/10.0 1.1/11 1.3/13.0 1.2/12.0
1) N. F(Number of frying)

2) Lovibond 57} inch cell
Red/Yellow

N. Fl)
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Table 5—1. Change in acid value of soybean oil due Rov, HA3E7 S-S AV Sk )

to number of frying HYE FAE HY TR F EIZANE AARES
N Fresh potato | A A 0.2008& RPgom ¥E A4S g gse
o A B C D E Z AAF 5% 0.05% EIHE 7 d5EH 0.2
Oth  0.046° 0046 0046 0046 0046 -0 EZFE A7 diFFelM= 538 A §F 77
Ist 0074 0102 0084 0074 0.103 0.249, 0.228, 0.220& ¥ 0.28 42" 01%
2th 0103 0.112 0112 0102 0.120 BHT EXZH E&& dFFA<= 55 A7 F 0.1924
3rd 0116 0.126 0121 0.112 0.128 0.2 o] 3} TE.
4th  0.160 0.158 0.158 0.120  0.186 a8y EZHE A AR+ 38 HU F 0.2330]
5th  0.198 0.189 0.181 0.136  0.200 oni 58 71x] B3 T 026124 73 9. g
1) N. F(Number of rrying) AEFS F5AT F HAste RAEY WFA TR &
2) Mean(n=3) 22 HAsE Zo] AHE AAANE 5 e AL
2 &,

Table 5—2. Change in acid value of soybean oil due
to number of frying

3. 2}LHEHE 7 H(peroxide value. POV)

F tat
N, F* e SRISHEZRs 74 BeAs1o) 449 Ag ) 3
A ¢ NEE2H olze 4A HaHo] Lusic(alde-
Oth  0.046° 0.046 0.046 0046  0.046 hyde), ﬂ]i(ketone) &3 & (alcohol) 7 F°] 3L

st 0.111 0.121 0.112 0.093 0.125
2nd - 0.121 0.158 0.130 0.112 0.196
3rd 0.145 0.165 0.158 0.140 0.233

4th 0198 0188 0182 0168 0.242 o o o o
- () =
5th 0249 0228 0220 0190 0.6 911} Crampton®- 23132717t 100 =

1) N. F(Number of frying) rato] di&l =4 Qe Aoz Bu HU 7
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Table 6—1. Change in peroxide value of soybean oil
A gog dstel MYFHERT WPt EE A ge In pe yb

due to number of frying

o2 Yz, ' (meq/kg)
RARLD o o3t AAE Y569 EFHE A N B Fresh potato
A WFE/HE 2002 719 27 E3AE AA AT A B C D E
fro] A7brt E7ketdvtn 13 sen £ AT Oth  2.88" 288 28 28 288
NE EaHEL AAT g569 a7l e 43 st 679 835 784 542 836
A 2o vl 7HE A deEhg ge AnE Ry 2nd 720 876 836 622 1019
vYEa WE ZatolrE= 314 2arEkx el BHT 3rd 7.99 7.99 11.25 7.07 16.9
7 A A A E3H gl ¥E 37t @A 4th  18.61  18.80 17.91 1244  26.89
JEhg 5th 2463 2329 2268 13.77 27.88
HES, KEYE A3t 0.5 2 1.8 o] dold 3 1) N. F(Number of frying)
2) Mean(n=3)
ozA HPsA Fun B sdAqen FudMe
A AEAQ A& A7EE g 7E 0.2 ol 312 st o] Ao A A, E7 357 275 E f2+E}
3 AT B7he 7t en 53 uys ARG ¥E 7

2 Ao AHEE A dF72] A7Ee 0.046 ©] Zpell 4] o] AEHE 7HY T
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Teble 6—2. Change in peroxide value of soybean oil

due to number of frying (meq/kg)

e ———
———

N. FV

Fresh potato
A B C D E

0th 2.88 2.83 2.88 2.83 2.88
1st 5.95 8.39 7.03 3.90 11.59

ond 834 1019 994 625 16.52
3rd 1219 14.00 13.63 1053 18.84
4th 1866 18.17 17.50 1216 24.45
5th 2491 23.77 2317 18.40

31.74

1) N. F(Number of frying)
2) Mean(n=3)

BREY = 3413187171 30 o] 39 A= A&/ E
W ALE8EA] & RS A ¢k3ta gt

B Ao AL-4 vy F ZAZ H g5, 0.05
% EIVE HA7l WFH, 0.2% EIHE H7 A F
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N 53] E71 & Z}z} 24.63, 23.29, 22.68, 13.77,
27.88(meq/kg) 2 30 °l3tR o YEFAE HA
ERWNE AA dFFE 53A 31.74(meg/kg) 2
» 30 o) ol

Ad gastAd EIHELS F=71 0.05%00 A
0.2%2 Z7}gtol wet st ErE A a3 S
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4. TBA{R(Thiobarbituric acid value)

TBAZ}= 2H3lE F X149 ofF 54 39, =
2+ &<t 3] = (malonaldehyde) 8} 2-E] @ vpu|# 4
(thiobarbituric acid) ¢} ®#tA B4 E FAH2 =
o] AN Ae & B3P FEAE S-S A8 FA
o] Atsi el AHF FAE VAL AT

B340 mE 4 Agf7e TBAYl wsie
Table 7-1, 7-291] YeR)ATH.

o Al Al 71 B3-S TBA# T 71 A1z
o] Alolol= AGH AP} UeH ©]AL linoleic
acid 59 1% EBEX3AA AAE malonyl alde-
hyde 8] AAEE 7} w2 7] o Eolaa o
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Table 7—1. Change in TBA value of soybean oil due
to number of frying

N Fresh potato
A B C D E

Oth 0.150 0.150 0.150* 0.150  0.150
1st 0328 0331 0247 0.198 0.389
2nd 0.387 0.387 0208 0.266 0.406
3rd 0438 0.418 0324 0312 0.485
4th 0.482 0460 0.401 0.365 0.529
5th 0.530 0470 0412 0.389 0.614

1) N. F(Number of frying)
2) Mean(n==3)

Table 7—2. Change in TBA value of soybean oil due
to number of frying

e

N Fo Fresh potato
A B C D E

Oth 0.150 0.150 0.150* 0.150 . 0.150
1st 0410 0387 0.363 0.341 0.422
2nd 0.453 0.436 0423 0.400 0.472
3rd 0.516 0.464  0.439 0.404  0.525
4th 0.578 0.516 0.506 0.429  0.582
5th 0.602 0.549 0.536 0.468  0.666

1) N. F(Number of frying)
2) Mean{n=3)

2] -5 2] TBAVI= 7138k Th.

A% ZAE H2 dgiFfelAe EZHE AAF
o] TBAgol 714 A S718td2v, 0.1% BHT #H
7} dF/7ollA 7Hg w2 #& BRI

A3 REH, 0.05%, 0.2% EZAHE A7 e o
=& &0 2 TBAgtol ¥3it)

=3 W5 2AE J0 dEFoAxz vjdE 3
A2 E7] 579 22 F3E B e, TBAZS
Z718 AAsl=ds EIAHES BHT 71 +X
7F 7Hg £33 ALE AlRE T

5. Carbonyi7t

gutrlo gz FA] @ FAAFL AFAA3} 279
HAEE-S FASY, 2 F FAsLEo] 33 43
2HAALE Ax L3 -&(alcohol), Ld3]=(alde-
hyde), #AE(keton), AHacid) 3} & Flolrnd 5%



6 dHT-2F&- 354

E(carbonyl compound) & #AJ 3, o
Az HF AR EY QL Frotrd 33tEL A
AFE S = Ao] 7 drto|t. |
E] 7131 40)] W& carbonyl7}9] W3l Table 8-1,
8-29 Yerith

Table 8—1. Change in carbonyl value of soybean oil
due to number of frying

) ) (meq/kg)
Fresh potato
N. F? =
A B C D E

Oth 3.58%  3.58 3.58 3.58 3.58
Ist 10.65 18.61 15.51 8.98 19.70
2nd 12.5 19.99 17.85 11.56  20.39
3rd 15.31 2224 20.14 12.96 29.95
4th 25.17 26.25 25.20 14.51 35.40
5th 31.78 31.49 31.06 18.89  36.69

1) N. F(Number of frying)

2) Mean(n=3)

Table 8 —2. Change in carbonyl vaiue of soybean oil
due to number of frying

(meq/kg)
N, FV Frozne potato
A B C D E

Oth 3.587  3.58 3.58 3.58 3.58
st 8.20 1644 16.04 4.89 18.79
2nd 17.65 18.09 18.55 5.52 " 20.63
3rd 19.96 20.86 19.50 7.84  20.96
4th 21.28 22.36  21.35 1478  23.46
5th 3435 3441 34.01 22.03  47.16

1) N. F(Number of frying)
2) Mean(n=3)

2352 71d AlZte] Aol wlel Flolrndrtrt
Z7}sclan B st

B AYAME, §2l 34 ol met BE HAHR
ol A Fleoln drle 7.

HY s A ¥F AAE HIUSF/F S Es 7
A2 H Y FFA QAR Flolr drlr) Edon
0.1% BHTE A7t dlFHollA vids 7Apel ¥ F
A 250 7P @& SU1E HYon, EFHE

g AAT dFfe =3 AL A5 229

EEm{tEas

EL 71 dFR9 Flolrdrlie & zolglo]
=g FFolden HZ Aad wet Frolr drte
Al ExmdExdE BHTZH Y 743 Aez
Alg @t |

T3 EIHES] FFL FlotEd ge] Wigld= 1
A &g v|XA e Ao Y.

6. Xt =N
A58 53 R F olE fA A 2AL

Table 99} 2o}

Table 9. Fatty acid composition of 5th fried soybean
oil

(%)
Group

Fatty acid
F.SY A B C D E
Cis:o 11.12 11.28 11.18 11.18 11.69 11.81
Cis:o 420 411 419 425 399 4.13
Cisa 22.10 24.81 23.68 23.67 22.32 24.44
Cis:2 53.70 52.89 54.05 53.91 54.40 53.49
Cis:s 8.88 691 690 699 7.60 6.12
Total 100 100 100 100 100 99.99
SF? 15.32 15.39 15.37 15.43 15.68 15.94
PF? 84.68 59.8 60.95 60.7 76.72 77.93
P/S ratio? 553 3.89 397 393 489 45.89

1) F. S(Fresh soybean oil)

2) Saturated fatty acids

3) Polyunsaturated fatty acids :

4) Polyunsaturated/Satruated fatty acids ratio

E A A 0354 Hrt R EFAEAAWT
fzhel Atk 2L & Wste BolA agkern A
A T F Cisdl ol vis) zpzbe] A4 A5
#9] Cusa] ol Bo] It oA FHHURAF
o] e} o]FAFe] BEFE MAE FAs= AL

2 Ata "

7. §ZA X L4A8

Y% 2xtel B E ZAAE 247 50g4 53] H F
zZ} A gl dd 54 4% Table 10-1, 10-2%
rig=

Z} 817 #fe F Ao 23 71§ AFBFE S
3 A3 Hizde A5 & KEATIE 4
o A& FAh

F4HE 7189 e Hyddolu HFS T
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Table 10—1. Change in oil weight of soybean oil due
to number of fryin
Yine (%)

Fresh potato
A B C D E

st 2.04 2.13 2.11 2.15 2.09
*2nd 3.21 3.61 3.08 3.03 3.74
3rd 4.16 4.09 4.03 4.19 4.23
4th 2.33 4.95 5.22 2.16  5.86
5th 7.13 7.08 7.05 6.94 7.45

1) N. F(Number of frying)
2) Mean(n="5)

N. Fl)

Table 10—2. Change in oil weight of soybean oil due
to number of fryin
ying (%)

Frozen potato
A B C D E

1st 2.88 2.52 2.42 2.47 2.65
2nd 3.25 3.67 3.19 3.17 3.84
3rd 4.46 4.88 4.50 4.89 4.44
4th 5.69 5.16 5.87 9.27 5.94
5th 7.22 7.22 7.16 7.11 7.83

1) N. F{Number of frying)
2) Mean{(n=>5)

N. Fl)

2 AEe| 27l g kAt 7189 2ast 97
NEo] FFHE A doIE 7Hhel s A4H
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gz,
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M.

B 49 A% vYE 2 ¥E BAE 92 47
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2ge FrhstRon NS Y5 2o wehA
= 2 Aol5o] 9RAR,

N.gd £

AEA 7182 U5 A (soybean oil) <l ?}15" &} A3}
A2l BHTo A g23AQd « ERZHES 7Lt

fEptE g el # ZEel vl A= kRIS & 7

o vYEa JE 222 ¥ S5 agE s
(color), 4}7} acid value), #4318 7Hperoxid val-
ue), TBA7}, carbonylZ} 2 Xuhial 4] 9] Wisle
AYste] oS3 22 AHE 4Ah

1. Mxe] ¥iste 2 g9 F7hd adet Stk
Bor WE AAE HU {X9 it vy E Al
g H7 A 8 A Jebyd

2. At7Hacid value), #}4F3}HE7)(peroxid value),
TBA7}, carbonyl7b e 87 347} E71g) wel &
et 3 dF AAE HY FAdAM =3ke
0.1% BHT 7} f-A A 713 w3ttt

3. T4 FAEA BHTE «-EIHAZ 1|5
A7Hacid value), #H2F31E 7} (peroxid value). TBA
7} 2 carbonyl7}7} w#etch,

4. 38 e 0.1% BHT F7H4>0.2% EZ

E F7H>0.06% EFZHE M2 A4S FRA>
EFHE AAR o2 Ve

5. §170 o mE At 2L 2 E HAF
A dslyt Ao Ut
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