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=Abstract=

Synergistic Effect of Citric Acid on Antioxidant Property of BHT

Hi-Bong Lee

Department of Agricultural Chemistry, Chung Buk national university

Relative retarding or pro-oxidant effect of 0.02% BHT, 0.01% citric acid and 0. 1 ppm CuSO,
5H,0, on the peroxide value and the free fatty acid value development of two groups of edible
soybean osils was studied.

One group of the oils was stored in a dark place at 404-0.5°C,
irradiated 3 hours daily, with direct sunlight.

The results of the study were as follow;

and the other group was

1. Peroxide value and free fatty acid value were, in general, more rapidly promoted in the
case of the irradiated oils than in case of the oils stored in the dark place.

2. Peroxide value and free fatty acid value were rapidly increased in the case of the sample
in addition to CuSO, 5H,0 in both caies.

3. Synergistic effect of citric acid on BHT was strong pronounced in both cases.
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Sample 1: Soybean oil (control)

Sample 2: Soybean oil +0.02% BHT

Sample 3: Soybean oil +0.1 ppm C.SO;-5H,0

Sample 4: Soybean oil +0.02% BHT+0.1 ppm
C,S0;-5H0

Sample 5: Soybean oil +0.0% BHT-+0.1 ppm
C.S0-5H,0+0.01% citric
acid.
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Table 1. Varistions of peroxide values of soybean oils, kept in a dark place at 4020,5°C with time

Sample 3:
Sample 4:
Sumple 5:

€96)

contnol-+ 0, 1 ppm S,S0,-5H;0
central4-0, 02% BHT+0. 1 ppm C,80,-5H,0

coatrol+0,02% BHT+. 01 ppm €,80,-5Hz0-+0, 01% citric acid.

in day
Time in days| S
0 2 4 6 8 10
Bample
1 2.7%£0.1 4.9£0.1° 6.7+0.2 7.94+0.6 12.3+0.7 22.5+0.8
2 2.7£0.1 3.0:+0.3 3.440.4 4.0+0.2 6.1+0.2 9.44+0.6
3 2.710.1 5.240.2 9.140.3 12.0+0.8 18.5+£0.8 | 35.1:0.8.
4 2.710.1 3.340.3 4.4x0.5 6.4+0.2 8.54+0.4 14.7+0.7
5 2.740.1 2.9:40.2 3.240.3 3.530.4 4.640.6 6.2+0.5
peroxide values are expressed as number of millimoles of peroxides per kg oil. ‘
Sample 1: control
Sample 2: control+0.02% BHT



Table 2, Variations of free fatty acid values of soybean oils, kept in a dark place at 403-0.5°C with
time in days

Time in days T
0 4 8 12 16 20
Sample
1 0. 190.01 0.31£0.01 0.3520.02 | 0.4240.02 0.52-£0.04 0.642:0.03
2 0.19+£0.01 0.2740.01 0.25:£0.01 0.28-+0.01 0.32+0. 02 0. 38+£0. 02
3 0.19=£0.01 0.3040. 01 0. 40-0. 02 0. 05::0. 03 0.63£0.02 0.83+0. 04
4 0.19:£0.01 0.2540.01 0.280. 02 0.34+0.02 0.41£0.03 0.520.01
5 0.19+0.01 0.2140.01 0.22-£0.01 0.23:20.01 | 0.260.02 0. 30%0. 02

Free fatty acid valuse are expressed as a number of milligrams of KOH reguired to nutralize the free
fatty acid persent in lg of bat.

Sample 1: control

Sample 2: control+0,02% BHT

Sample 3: control+0, 1 ppm C,SO;-5H,0

Sample 4: control+002% BHT+0, 1 ppm C,SO,-5H,0

Sample 5. Control+0,02% BHT+0.1 ppm C,SO;-5H;0-+0.01% citric acid.
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Fig. 1. Variations of peroxide values of soybe:an Fig. 2. Variations of free fatty acid values of soy-
oils, kept in a dark place at 40::0.5°C with bean oils, kept in a dark plase at 40--0. 5°C
time in days. with time in days.
(1) control. (1) contol.
(2) control+0,02% BHT. (2) control-+0.02% BHT.
(3) control+0.1 ppm C,S0,5H;0. (3) control+0.1 ppm C.SO,-5H,0.
(4) control+0.02% BHT--0.1 ppm C.SO;: (4) control+0.02% BHT-0,1 ppm C,SO,-
5H,0. 5H,0.
(5)%control+0.02% BHT+0.1 ppm C.SO,- (5) control+0,02% BHT+0.1 ppm C,SO,-
5H,0+0.01% citric acid. 5H,0+40.0% citric acid.
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Table 8. Variations of péroxide values of soybean oils, irradiated with direct sunlight for 3 hours daily,

with time in days

Time in days
0 ’ 2 4 6 8 10
Sample -
1 2.7£0.1 11.6+0.3 27.94+0.6 41.3*1.2 55.6£1.3 79.7+1.6
2 2.740.1 10.0+0.2 18.6+0.4 28,3£0.8 44.240.7 45,3%+1.2
3 2,7+0.1 16.84-0.2 33.5+0.5 51.34+0.6 73.1+1.4 94.411.8
4 2.7%0.1 13.340.3 15.46.8 30.2+1.1 36.5+1.3 64.2+1.3
5 2.740.1 9,2+0.2 14.140.3 18.8+0.5 27.54+0.9 37.0+0.9

peroxide values are expressed as a number of millimoles of peroxides per kg oil.

Sample 1: control
Sample 2: control+0.02% BHT
Sample 3: contol+0.1 ppm C,S0,-5H,0

Sample 4: control40.02% BHT+0. 1 ppm C,SO, -5H;0
Sample 5: controt+0.02% BHT 0.1 ppm C,S0,-5H;0+40.01% citric acid

Table 4. Variations of free fatty acid values of soybean oils, irradiated with driect sunlight for 3 hours

daity, with time in days

Time in days
0 2 4 6 8 10
Sample
1 0.19£0.1 0.32+0.01 0.51£0.02 0.74:0. 03 1.2540.02 1.72+0.02
2 0.1940.1 0.2520.01 0.28+0.01 0. 3420. 02 0.4110.03 0.4520. 03
3 0.1940.1 0.42+0. 02 0.724:0.03 1.1240.04 1.750. 02 2.96£0.03
4 0.1940.1 0.242:0.01 0.27-+0.02 0.36+0. 02 0.43+0.01 0.50+0..01
5 0.19:+0.1 0, 2440, 01 0.26-0.01 0.32+0.01 0.36-0.02 0.410. 02

Free fatty acid values are expressed as a number of milligrams of KOH required to nutralize the free

fatty acid persent in 1g of bat.

Sample 1: control

Sample 2: control+0.02% BHT

Sample 3: control+0.1 ppm C,SO,-5H;0

Sample 4: control+0,02% BHT+0.1 ppm C,SO,-5H,0
Sample 5: control+0.02% BHT-+0.1 ppm C,S04-5H:0+0.01% citric acid
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Fig. 3. Variations of peroxide of soybean oils, irr-

adiate with direct sunlight for 3 hours daily,
with time in days.

(1D control

(2) control+0.02% BHT

(3 control+0.1 ppm C,SO45H,0

(4) control+0.02% BHT+0.1 ppm C,SO,-
5H20

(5) control+0.2% BHT-+0.1 ppm C,SO;-
5Hy0-+0.01% citric acid.
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Fig. 4. Variations of free batty acid values of soy-

bean oils, irradiated with direct sunlight for

3 hours daily, with time in days.

(1D control

(2) control+0,02% BHT

(3) control+0, 1 ppm C,SO.-5H:0

(4) control+0,029% BHT+0.1 ppm C,S0;-
5H20

(5) control+0.0% BHT+0.1 ppm C,S0;-
5H,0+0.01% citric acid,
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