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1. 2,2-diphenyl-1-picrylhydrazyl.
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2. Butylated hydroxyanisole
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Table 2 The effect different concentrations of
casein and whey protein on changes particle size

Treatment particle size (nm)
T, 12.334+0.02°
T, 11.83+0.01°
T; 11.08+0.01°

-Small English letters in each column indicate a
significant difference (P<0.05).
-T, (30% casein to 70% whey protein),
T, (50% casein to 50% whey protein),
T3 (30% casein to 70% whey protein).
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Table 1 The effect different concentrations of
casein and whey protein on changes
microencapsulation efficiency

Treatment Encapsulation efficiency (7.)
T, 64.87+0.75°
T, 66.39+0.65"
T, 70.43+0.50°

- Small English letters in each column indicate a
significant difference (P<0.05).
- T, (30% casein to 70% whey protein),
T, (50% casein to 50% whey protein),
T; (30% casein to 70% whey protein).
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Table 3 The effect different concentrations of casein and whey protein on changes antioxidant properties

Treatment Total phenol (ng/mg) DPPH (%) Beta-carotene color stability (%) FRAP (umol Fe/g)
T, 3.38+0.02° 30.31+0.32° 67.16+£0.30° 290.46+0.50°
T, 3.87+0.10° 33.75+0.37" 70.88+0.26" 295.66+0.15
T, 4.11+0.08° 36.85+0.31° 75.17+0.87° 304.15+0.46

-Small English letters in each column indicate a significant difference (P<0.05).
-T, (30% casein to 70% whey protein), T, (50% casein to 50% whey protein),
T; (30% casein to 70% whey protein)
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Fig 1 The rate of change the Polar composition canola oil samples in during 60 days of storage
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Microencapsulation is a suitable technology for incorporating active agents into a
carrier. In the present study, the weight ratios of two solutions of casein and whey
protein in the ratios of 70:30, 50:50 and 30:70, containing 5% by weight of beta-
carotene per 100g of wall material for microencapsulation were studied by spray
drying method. The results indicated that samples containing 70% whey protein
and 30% casein showed the best physical and chemical parameters. The results
showed the efficiency of microencapsulation (70.44%), phenolic compounds
(4.11 pg/mg), free radical scavenging (36.86%), dye stability of beta-carotene
(75.18%) and FRAP (304.15 umol of iron/gr). The samples revealed an upward
trend during the increase in whey protein concentration. However, the particle
size (11.08 nm) showed a decreasing trend with increasing whey protein
concentration. In the following, the ratio of 30% casein to 70% whey protein was
introduced as the best treatment and then added to the canola oil sample in three
concentrations (200, 700 and 1200 ppm). The results indicated that the amount of
polar compounds, acidic, peroxide in the oil samples during the upward trend
time and the stability index has decreased. With increasing the concentration of
microcapsules up to 1200 ppm, the polar content, peroxide and acid numbers
were significantly lower compared to their lower concentrations. As a results, the
acid number, peroxide and polar number of oil containing 1200 ppm in the lowest
amount were 1.13%, 7.46 mA/kg of oil and 42.41%, respectively. In general, the
results of this study showed that whey protein/casein is one of the important
sources that can be used to coat bioactive compounds.
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