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Abstract

Relative retarding effect of BHA, BHT, PG, «-tocopherol, ascorbic acid,
3C on the peroxide value and the free fatty acid value development of two groups of edible soybean

pyrogallol, and antage

oils was studied. The antioxidants were added respectively to the oils at a level of (.05%, and one
group of the oils was irradiated, 4 hours daily, with direct sunlight and the other group was stored
in a dark place at 45--0.5°C.

The retarding effect of the antioxidants on the P. V. development was, in general, more pronounced
in case of the oils stored in the dark place than in case of the irradiated oils. BHT, PG, and antage
3 C exhibited, in both cases, strong retarding effect on the P. V. development of the oils. In both
cases, a-tocopherol showed some retarding effect, but the effect decreased rapidly as storage time
increased.

The inhibitory effect of the antioxidants on the free fatty acid value development was much more
pronounced in case of the irradiated oils than in case of the oils stored in the dark place. The
inhibitory effect of pyrogallol on the free fatty acid value development of the oils was, in both cases,
especially strong and lasting.
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hydroxyanisole), BHT (butylated hydroxytoluene), PG
(n-propyl gallate), «-tocopherol, ascorbic acid (As.A)
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Table |. Variations of peroxide values of soybean oils, irradiated with direct sunlight for

4 hours daily, with time in days

- Tlme in hrs | ST

samples | 01
Control 45401 | 13.620.4
BHA 4.540. 1 11.70. 2
BHT 4.540.1 8.540.3
PG 4.540.1 8.140.2
a-Tocopherol 4.540.1 10.3+0.8
As.A Po4.540.1 9.840.2 |
Pyrogalio! ] 4.5+0.1 8.54:0.4
Antage 3 C%» 4.54+0.1 | 4.8%

3 | 5 7 | 8
32.9+2.4 54.8+1.3 73.241.5 | —
23.940.3 35.3+1.9 52.84:0.6 | —
18.8:£0.6 26.8+0.2 37.4+0.8 —
15.940.9 21.240.8 27.6+1.8 | 29.6%1.4
23.0+1.0 40.0+2.6 70.8+1.5 | —
19.3+1.2 31.1+1.2 40.9+1.3 | 70.8%1.8
12.340.7 18.1+0.9 20.64:0.5 | 22.0%0.4
6.040.7 9. 7% 12.0+0.9 j 16.740.9

1) Peroxide va[ues are expressed as a number of millimoles of perox1des per kg oil.

2) Figures without S.D.s are the mean values.

3) Antage 3C, a commercial antioxidant, is a trade name for N-phenyl-N’-isoproyl-p-phenylenediamine.
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Fig 1. Variations of peroxide values of soybean oils,
irradiated with direct sunlight for 4 hours
daily, with time in days
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Fig 2. Variations of peroxide values of soybean oils,
irradiated with direct sunlight for 4 hours
daily, with time in days
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Table 2. Variations of free fatty acid values!’ jo soybean oils, irradiated with direct sunlight for

4 hours daily, with time in days

.. Time in hrs T
: 0 | 2
Samples ~t o 7__‘h,7 -
Control f 0.16+0.01 |  0.44=0.11
BHA | 0.16::0.01 |  0.17-0.01
BHT | 0.16£0.01 | 0.17:£0.01
PG | 0.16+0.01 | 0.21+0.02
a-Tocopherol 0.160.01 ] 0.1740.01
As.A 0.16£0.01 |  0.21:0.01
Pyrogallol 0.16+0.01 " 0.18+0.02
Antage 3C¥ 0.16+0.01 |  0.192:0.01

4 6 8
0.70+0.13 |  1.3740.20 1.80+0.20
0.21+0.03 0.2540.01 0.23+0.01
0.2640.02 ; 0.28+0.01 0.2940.01
0.3240.00 |  0.35% 364-0. 00
0.2240.01 |  0.2540.01 0.28-0.01
0.230.03 l 0.27? 0.29:+0.03
0.2140.02 |  0.2240.02 0.2440.03
0.20+0.01 | 0.230.01 0. 24+0. 02

1) Free fatty acid values are expressed as a number of mxlhgrams of KOH requxred to neutrahze the free fatty

acid present in 1 g of fat.

2) Figures without S. D. s are the mean values.
3) Antage 3C, a commercial antioXidant, is a trade name for N-phenyl-N'-isopropyl-p-phenylenediamine.
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Fig 3. Variations of free fatty acid values of
soybean oils, irradiated with direct sunlight
for 4 hours daily, with time in days
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Fig 4. Variations of free fatty acid values of
soybean oils, irradiated with direct sunlight
for 4 hours daily, with time in days
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Table 3. Variations of peroxide values!’ of soybean oils, kept in a dark place at 45 =-0.5°C,

with time in days

~—__ Time in days ‘ i : !

B 0 1 r 3 5 i 7 ; 9
Samples T g ;
Control 4.5+0.1 © 5.7+0.2 | 7.1%0.1 8.54-0.2 11.540.7 26.841.5
BHA 4.5+0.1 |  5.0+0.4 | 5.740.3 6.7-0.5 7.65:0.4 9.6-41.0
BHT 4.540.1 = 4.8 . 5.940.8 6.5+0.3 7.5£0.3 = 9.441.1
PG 4.540.1 |  5.040.4 5.340.4 5.940.4 6.5+£0.2 |  8.0-£0.5
a—Tocopherol 4.540.1 |  5.140.7 5.74+0.9 7.1% 10.4:£0.2 22.32
As.A 4.540.1 ‘ 5.04-0.3 5.840.6 6.2+0.2 6.2-+0.2 7.84+0.4
Pyrogallol 4.5+0.1 |  5.240.1 5.4+0.8 7.740.5 9.0+0.3 9.74+0.5
Antage 3C® 4.540.1 5.24:0.3 5.840.7 5.740.2 7.3+0.4 8.34+0.6

1) Peroxide values are expressed as a number of millimoles of peroxides per kg oil.

2) Figures without S. D.s are mean values.

3) Antage 3C, a commercianl antioxidat, is a trade name for N-phenyl-N'-isopropyl-p-phenylenediamine.
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Table 4. Variations of free fatty acid values’ of soybean oils, kept in a dark place at 45+§.5°C,

with time in days

——~___Time in Days ! T T
Samples , . " 0 0 4" 8 12 16
Control 0.16+0.01 |  0.26:£0.02 0.314£0.01 |  0.40-0.02 0.500.02
BHA 0.1640.01 |  0.1740.01 0.1940.01 | 0.21-0.02 0.34+0.04
BHT 0.16=0.01 ‘ 0.180.01 0.23+0.02 |  0.2540.02 0.32-+0.04
PG 0.16£0.01 | 0.20:£0.01 0.22» ! 0.3540.01 0.4340.03
a-Tocopherol 0.16+0.01 ,  0.2120.01 0.260.01 0.2840.03 0.38-0.01
As.A 0.1640.01 |  0.18% 0.2340.03 0.25+0. 02 0.34+0.11
Pyrogallol 0.1640.01 |  0.1840.01 0.204-0.02 0.2310.03 0.25%
Antage 3C® 0.16+0.01 |  0.17+0.01 | 0.18? 0.234-0.02

! 0.3240.02

|

1) Free fatty acid values are expressed as a number of milligrams of KOH required to neutralize the free 7

fatty acid present in 1g of fat.
2) Figures without S.D.s are the mean values.

3) Antage 3C, a commercical antioxidant, is a trade name for N-phenyl-N-isopropyl-p-phenylenediamine.
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Fig 7. Variations of free fatty acid values of
soybean oils, kept in a dark place at 45+0.
5°C, with time in days
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