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Abstract

Antioxidants, BHA, BHT and PG were added to a commercial soybean oii at a level of 200 ppm,
:and the antioxidant-treated oils and 2 control oil were subjected to 30 min. heating at 150£2°C
:and 23.5 hr. cooling at room temperature for 6 times. Variations of % antioxidant retention and
:some physical and chemical properties of the oils were investigated.

The results of the present study were as follows.

1. The % retention of BHA, BHT and PG after the second heating and cooling was respectively
60.5, 55.7 and 40.5 %. That of BHA, BHT and PG after the 6th heating and cooling was
respectively 5.7, 3.0 and 1.8 %.

2. The refractive indices and viscosity of the oils, including the control, increased slowly at
first, but after 4th heating and cooling, these values increased rapidly. The color indices of the
oils, including the control, increased very rapidly, but after the 2nd heating and cooling, the rates
of the increase diminished considerably.

3. The efficiency of each antioxidant in suppressing peroxide, thiobarbituric acid, and acid value
development decreased rapidly as the antioxidant contents of the oils decreased. After the 6th
heating and cooling, the peroxide, thiobarbituric acid and acid values of the oils treated initially

with the antioxidants did not differ appreciably from those of the control.
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Pet. ether 50 mlo] HMA N, 72% (v/v) ethanol
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quinonechlorimide®) 0.01% ethanol & 2ml 3t o
<€ 2.0% borax buffer(Na,B,O¢ - 10H:0, pH 9.4) 2m!
£ gt 1557 BiEAA Bz Blank (72%
ethanol 12 mI+ #5885 2 ml) 9} § 7] Beckmann spect-
rophotometer Model 25% {3 620 nmel] A 2
absorbance & HIE 3te] FUdRfER et BB ERZA <
&4 BHARS #HEsrsd =
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matography (GLC) & Al-g3te] EREA. &, 3#
5g, anhyd. Na:SO, 2 g, acetonitrile 5 mi-g centrifuge-
tubes] ¥z 3,000 RPMal A 555 HELTEALF
LB acetonitrile G -S 1 ml §idlod GLC E&HA
¥z 89t Gasliquid chromatography (GLC)+=
Varian Aerograph Series 2,100 gas-liquid chromato-
graphic equipment® A}&3 @k AR A9 specifi-
cations-& &3 7},

Detector: Flame Ionization detector

Column: 6’x1/4’ 10% SE 30, Varaport 30 (80~100
mesh) .

Carrier gas: N2 20 ml/min, H, 30 m!/min, air 300 mi/
min

Column temperature: 130°C, injection temperature:
200°C, detection temperature: 230°C

Chart speed: 0.25 in/min
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Fig. 1. Variation of BHA, BHT and PG con-
centration in soybean oil substrates
during continucus heating at 156+2°C
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Fig. 2. Variations of BHA, BHT, and PG con-
centration in soybean oil substrates
during simulated frying operations
(repetition of 30min. heating at 150+2°C
and 23.5 hr. cooling at room temperature)
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Fig. 3. Variations of refractive index at 20°C
of the control and other soybean oil sub-
strates during simulated frying operations
(30min. heating at 150%2°C and 23.5 hr.
cooling at room temperature)
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Fig. 4. Variations of viscosity, in cp, of the con-
trol and other soybear oil substrates
during simulated frying operations (30
min. heating at 15032°C and 23.5 hr. cooling
. at room temperature)
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Fig. 5. Variations of color index, at 430 nm, of
the control and other scybean oil subst-
rates during simulated frying operations
(30 min. heating at 150%2°C and 23.5hr.
cooling at room temperature)

Table 1. Variations of peroxide valuesl.? of the
control and other soybean oil substrates
during simulated frying operations®

A

Substrate
\_,,\ Control | BHA BHT PG
No. of heating -
0 0.42 0.42 0.42 0.42
1 12.1 9.3 8.6 8.5
2 18.8 12.9 12.0 14.0
3 21.5 13.7 15.5 16.2
4 22.8 15.7 17.9 19.5
5 24.4 17.8 22.4 23.3
6 27.8 26.4 27.5 26.8

1) Peroxide values were determined by the method
described by Wheeler®,
millimoles of peroxides/kg oil.

2) Each value is the mean.

3) Repetition of 30 min. heating at 150+2°C and
23.5 hr cooling  at room temperature.

control & ME3 FHAKESY Color Index: K1 ozt
el Zs Wy o, RKEmMEEL#AdE 2
BinEEs MY A, controld] Color Index: 27
He g4 #fivy RRE2Y dA3 Z HES =
9 FRAT. FHBECMEERBEdANE BHA 9

and expressed as

@3 FHes A

Table 2. Variations of thiobarbituric acid values
1,2 of the control and other soybean oil
substrates during simulated frying

operations®
Substrate
e Control | BHA BHT PG
No. of heating ™

0 0.13  0.13 0.13 0.13
1 0.56/  0.47, 0.56  0.53
2 0.8  0.66 0.64  0.85
3 0.88  0.70, 0.80] 0.88
4 0.98  0.74 0.91 0.97
5 122 0.8  1.20 1.18
6 .33 114 123 124

) Thiobarbituric acid values were determined by
the method described by Sidwell et al®?".

2) Each values is the mean.

heating at 150+2°C and

23.5 hr cooling at room temperature.

[

3) Repetition of 30 min.

Table 3. Variations of acid values’:? of the
control and other soybean oil substrates.
during simulate dfriyng operations®

W ﬂ”éubstrate
N T Control | BHA BHT PG

Ne. of heating ™« )
0 0.12 012 012 o012
1 0.28 0.23) 0.22] 0.27
2 0.3 028 0.26 0.3
3 o 0.40 0.36] 0.32 0.37
4 042 0.37 0.3 o0.38
5 0.45  0.38  0.40] 0.42°
6 0.49 0.0, 0.43  0.47

1> Acid values were determined by the method

established by Unilever laboratory ¢,

2) Each value is the mean.

3} Repetition of 30 min. heating at 150%2°C and
23.5 hr. cooling at room temperature.
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