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Fig 10 Analysis of variance table (A: pH, B: Creaming index, C: Electrical conductivity, D: Brix, E:
Refractive index, F: Span, G: Antioxidant activity)

A  Source Sum of Squares df Mean Square F Value P-value(Prob >F)
Model 2.27 2 1.14 13.5 0.0002 Significant
A-(S/L) Ratio 0.41 1 0.41 4.85 0.0389
C-Type of lipid 1.86 1 1.86 22.15 0.0001
Residual 1.77 21 0.084
Lack of Fit 1.53 15 0.1 2.6 0.1229 Not significant
Pure Error 0.24 6 0.039
Cor Total 4.04 23

R-Squared: 0.56

Adj R-squared: 0.52
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B Source Sum of Squares df Mean Square F Value P-value(Prob >F)
Model 1605.04 5 321.01 15.13 <0.0001 Significant
A-(S/L) Ratio 587.64 1 587.64 27.7 <0.0001
B-RPM 130.03 1 130.03 6.13 0.0241
C-Type of lipid 352.3 1 3523 16.61 0.0008
AC 108.39 1 108.39 5.11 0.0372
A2 345.96 1 345.96 16.31 0.0009
Residual 360.61 17 21.21
Lack of Fit 259.11 11 23.56 1.39 0.3564 Not significant
Pure Error 101.5 6 16.92
Cor Total 1965.65 22
R-Squared: 0.82 Adj R-squared: 0.76
C  Source Sum of Squares df Mean Square F Value P-value(Prob >F)
Model 59381.45 5 11876.29 265.73 <0.0001 Significant
A-(S/L) Ratio  51510.02 1 51510.02 1152.52 <0.0001
B-RPM 227.36 1 227.36 5.09 0.0376
C-Type of lipid ~ 4519.94 1 4519.94 101.13 <0.0001
AC 508.9 1 508.9 11.39 0.0036
A2 6267.65 1 6267.65 140.24 <0.0001
Residual 7.60E+02 17 4.47E+01
Lack of Fit 7.08E+02 11 6.44E+01 7.46 0.0112 Significant
Pure Error 5.18E+01 6 8.63E+00
Cor Total 6.01E+04 22
R-Squared: 0.99 Adj R-squared: 0.98
D  Source Sum of Squares df Mean Square F Value P-value(Prob >F)
Model 19.36 1 19.36 106.17 <0.0001 Significant
C-Type of lipid 19.36 1 19.36 106.17 <0.0001
Residual 3.83 21 0.18
Lack of Fit 3.24 15 0.22 2.22 0.1659 Not significat
Pure Error 0.58 6 0.097
Cor Total 23.19 22
R-Squared: 0.83 Adj R-squared: 0.83
E Source Sum of Squares df Mean Square F Value P-value(Prob >F)
Model 3.92E-05 1 3.92E-05 100.33 <0.0001 Significant
C-Type of lipid  3.92E-05 1 3.92E-05 100.33 <0.0001
Residual 8.21E-06 21 3.91E-07
Lack of Fit 6.98E-06 15 4.65E-07 2.27 0.1595 Not significant
Pure Error 1.23E-06 6 2.05E-07
Cor Total 4.74E-05 22
R-Squared: 0.83 Adj R-squared: 0.82
F  Source Sum of Squares df Mean Square F Value P-value(Prob >F)
Model 0.58 3 0.19 8.23 0.0012 Significant
C-Type of lipid 0.38 1 0.38 15.94 0.0009
AB 0.057 1 0.057 2.42 0.1375
BC 1.50E-01 1 1.50E-01 6.34
Residual 0.43 18 0.024
Lack of Fit 0.23 13 0.018 0.46 0.8824 Not significant
Pure Error 0.19 5 0.039
Cor Total 1.01 21

R-Squared: 0.58

Adj R-squared: 0.51
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G Source Sum of Squares df Mean Square F Value P-value(Prob >F)
Model 1235.16 3 411.72 10.37 0.0009 Significant
B-RPM 649.88 1 649.88 16.36 0.0014
AB 4952 1 495.2 12.47 0.0037
BC 448.89 1 448.89 11.3 0.0051
Residual 516.28 13 39.71
Lack of Fit 457.95 10 45.8 2.36 0.2603 Not significant
Pure Error 58.32 3 19.44
Cor Total 1751.43 16

R-Squared: 0.71
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A comparison between palm oil and milk fat used as oil phase in the
encapsulation of catechine by nano-emulsion method
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Due to the noticeable use of palm oil as an additive in dairy industry, and the increased interest of
consumer in the foods with antioxidant value, the palm oil was used in the entrapment of tea catechin, and
its efficiency was compared with that of the milk fat. In the current research, the effect of type of oil
phase (palm oil and milk fat), different ratios of span 80 surfactant to lecithin (0.5- 2) and varied RPMs
(600-900 rpm) were investigated on the encapsulation of catechin by spontaneous emulsification method,
upon which pH, creaming index, electrical conductivity, brix, refractive index, particles size and
antioxidant activity were measured. The obtained results showed that an increase in PRM caused to a rise
in creaming index in all samples, in particles' size in nano capsules with milk fat, and in refractive index
and antioxidants activity in nano capsules with palm oil, while the increased PRM resulted in a decrease
in particles' size in nano capsules with palm oil. In addition, increasing the ration of span 80 to lecithin led
to increased creaming index and reduced pH and electrical conductivity in all samples, whereas it did not
bring about a significant change in particles' size. Surprisingly, the Brix of nano capsules with palm oil
was more than that of nano-capsules with milk fat. Generally, the palm oil nano capsules containing
catechin produced from palm oil had proper features compared to the milk fat nano capsules containing
catechin.

Keywords: Catechin, Nanoemulsion, Palm oil, Milk fat, Spontaneous emulsification.
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