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Abstract

This syudy was aimed to evaluate the effectiveness of hydrophilic, lipophilic antioxidants and emulsifiers by
HLB (hydrophilic lipophilic balance) in different oil systems. Lipophilic antioxidant (8-tocopherol), hydrophilic
antioxidant (gallic acid) and emulsifier(lecithin, tween 20. span 60) were evaluated in relation to oil stability
in bulk oil system (soybean oil) and emulsified with Tween 80 at 60°C. In the storage test (60°C), gallic acid
was more effective on the stability of oil oxidation than &-tocopherol in bulk and emulsion system. Lecithin
as a hydrophilic emulsifier was more effective than tween 20 on the stability of oil oxidation in bulk and emul-
sion system. Also span 60, a lipophilic emulsifier, was more effective than tween 20, a hydrophilic emulsifier,

in bulk and emulsion systems.
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Fig. 1. Comparision of induction period of soybean oil
(bulk) applied gallic acid(200 ppm), 8-tocopherol(200
ppm) and emulsifiers(1,000 ppm) at 60°C. Induction
period was determined by Rancimat method at 120°C,
20 L(airy/1 hr. w—a: control(oil), >—0: +gallic acid, a—a: +gal-
lic acid+lecithin, <-—: +gallic acid+tween 20, [J---[1: +gal-
lic acid+span 60, @ — @ : +3-tocopherol, 4 —a : +8-toco-
pherol+lecithin, ¢ —e: +0-tocopherol+tween 20, m--m: +0-
tocopherol+span 60
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Fig. 2. Comparision of peroxide value of soybean oil
(bulk) applied gallic acid(200 ppm), 3-tocopherol(200
ppm) and emulsifiers(1,000 ppm) at 60°C. m—m: con-
trol(oil), O0—o: +gallic acid, a—».: +gallic acid+lecithin, <—a:
+gallic acid+tween 20, [1---[: +gallic acid+span 60, @-@:
+0-tocopherol, A —a : +3-toco-pherol+lecithin, & —e : +8-
tocopherol+tween 20, W--M : +0-tocopherol+span 60
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Fig. 3. Comparision of conjugated dienoic acid value of
soybean oil(bulk) applied gallic acid(200 ppm), &-toco-
pherol(200 ppm) and emulsifiers(1,000 ppm) at 60°C. m
—a: control(oil), O~C: +gallic acid, ~—a: +gallic acid+lecithin,
<~1 +gallic acid+tween 20, 11---71: +gallic acid+span 60,
®—@: +0-tocopherol, a —a : +8-toco-pherol+lecithin, & —&
: +O-tocopherol+tween 20, m--M : +3-tocopherol+span 60
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Fig. 4. Comparision of peroxide value of emulsion(oil-in-
water)system applied gallic acid(200 ppm), 8-tocophero
(200 ppm) and emulsifiers(1,000 ppm) at 60°C. m-=
control(oil), 7 —: +gallic acid, » — : +gallic acid+lecithin
o~ +gallic acid+tween 20, (3---(3: +gallic acid+span 60
@ —@: +0-tocopherol, a —a ; +0-toco-pherol +lecithin, & —¢
+8-tocopherol+tween 20, m--W: +8-tocopherol+span 60
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Fig. 5. Comparison of conjugated dienoic acid value of
emulsion(oil-in-water)system in soybean oil applied gal-
lic acid(200 ppm), 8-tocopherol(200 ppm) and emulsifi-
ers(1,000 ppm) at 60°C. w-m: control(oil), 0~O: +gallic acid,
A-—o +gallic acid+lecithin, ©—o: +gallic acid+tween 20,
{1--+r; +gallic acid+span 60, @—@: +0-tocopherol, a4 —a :
+3-toco-pherol+lecithin, ¢ —e : +3-tocopherol+tween 20, W--M :
+8-tocopherol+span 60
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Table 1. Peroxide value and conjugated dienoic acid value in bulk oil system applied various antioxidants and

emulsifiers

Sample POV (meg/kg oil) CDA (%)
Soybean oil 135.8+3.44%) 1.550£0.042
Oil+gallic acid 10.68+0.02° 0.476£0.03%
Oil+gallic acid+lecithin 9.83+0.23 0.310+0.04°
Oil+gallic acid+tween 20 14.99+0.02° 0.495+0.01¢
Oil+gallic acid+span 60 10.67£0.46" 0.500+0.02¢
Oil+8-tocopherol 128.49£1.10° 1.415+0.08*
Oil+3-tocopherol+lecithin 66.89+0.91° 1.20540.12°
Oil+6-tocopherol+tween 20 121.24+1.58' (0.88520.09"
Qil+6-tocopherol+span 60 109.01:+0.28¢ 1.175£0.03"

YMean value with standard deviation of triplicates after 12 days storage at 60°C.

Different letter in same column are significantly different at p<0.01.
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Fig. 6. Photograph(150) of droplet in the O/W emulsion with antioxidant and emulsifier in soybean oil. (A) O/W system
(B) O/W system with gallic acid(200 ppm) and tween 20(1, 000 ppm) at beginning (C) O/W system with gallic acid(200
ppm) and tween 20(1, 000 ppm) after 15 days (D) O/W system with S-tocopherol(200 ppm) and tween 20(1, 000 ppm) at
beginning (E) O/W system with 8-tocopherol(200 ppm) and tween 20(1, 000 ppm) after 15 days.
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Table 2. Variation of surface tension in the emulsion(O/W)system applied various antioxidants and emulsifiers

Surface tension (dyne/cm)
Sample
0 day 5 day 10 day

O/W system 17.50+2.55" 40.1945.54 46.71+0.21
+gallic acid 17.794£2.03 44.49+3.07 48.19+1.06
+gallic acid-+lecithin 31.44x1.54 37.66+1.07 51.16+£1.06
+gallic acid+tween 20 45.52+2.32 45.38+3.04 53.38+2.82
+gallic acid+span 60 35.2942.05 44.49+1.29 49.97+1.20
+8-tocopherol 43.60+0.88 44.0420.55 54.57+0.71
+8-tocopherol+lecithin 41.22+0.98 44.49+1.53 45.82+0.21
+8-tocopherol+tween 20 46.12+1.24 44.19£1.65 52.79+2.97
+8-tocopherol+span 60 48.64x1.50 44.49+1.55 46.26+0.57

YMean value with standard deviation of triplicates.
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