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Development of Anti-sticking Agent from Beeswax and Palm Olein Oil for Dried Fruits
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Abstract

The objective of this study was to optimize the ratio of beeswax to palm olein oil and the amount of usage
as an anti-sticking agent for dried fruits. Central Composite Design (CCD) was used in this study. The blends of
beeswax and palm olein oil (1:99, 1.6:98.4, 3:97, 4.4:95.6 and 5:95 w/w) and the amount of usage (0.5 — 2.0% of
dried fruits, w/w) were established according to preliminary tests. The data were fitted with the second-order
polynomial model to explain the variable relationship and optimized by response surface method (RSM) on the
criteria of stickiness, gloss, overall acceptability, and cost. The results showed that the amount of usage was the
main factor significantly (p<0.05) influencing stickiness and gloss. Increasing the amount of usage was
associated with increasing gloss and decreasing stickiness and overall acceptability of consumers. Based on the
contour plots, the optimum ratio of beeswax to palm olein oil was 3:97 (w/w) and the amount of usage was 1% of
dried fruits (w/w).
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Table 1 Experimental Design in Central Composite Design (CCD)

TRT Code Code okl duthdulawdu Ui 1
Xy (X,) (% wiw) ; X, (% wiw) (% of dried fruit, w/w) ; X
T1 -1 -1 1.6 98.4 0.72
T2 -1 +1 1.6 98.4 1.78
T3 +1 -1 4.4 95.6 0.72
T4 +1 +1 4.4 95.6 1.78
T5 -1.414 0 1.0 99.0 1.25
T6 +1.414 0 5.0 95.0 1.25
T7 0 -1.414 3.0 97.0 0.50
T8 0 +1.414 3.0 97.0 2.00
T9 0 0 3.0 97.0 1.25
T10 0 0 3.0 97.0 1.25
T11 0 0 3.0 97.0 1.25
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Figure 1 Anti-sticking agent from beeswax and palm olein oil.

Table 2 Quality properties of coated papaya

. Stickiness Gloss Overall liking Cost
%) (5-point (9-point (THB / Ton dried

Category scale) Hedonic scale) fruits)
T1 16.64c 2.00d 6.37b 4.43
T2 0.00f 3.30c 5.57c 10.94
T3 15.97d 3.60bc 6.50b 5.54
T4 0.00f 4.40a 3.93d 13.70
T5 17.21b 3.40bc 6.73ab 7.27
T6 13.98e 3.80c 5.67c 10.04
T7 17.86a 2.00d 5.63c 3.46
T8 0.00f 4.80a 4.03d 13.85
T9 0.01f 3.50bc 6.91a 8.65

*a-f Means at same column with different letters are significantly different (DMRT, p < 0.05)

Table 3 Predictive model for properties of coated papaya

Properties Predictive Model R

Stickiness 69.332-21.231.X,-45.219.X,+3.414.X,+0.226 X, X,+12.360.X,” 0.945
Gloss -1.177+0.835.X,+3.725.X,-0.056 X,*-0.168.X . X,-0.732.X,” 0.648
Overall liking -0.066+1.495.X,+9.546.X,-0.170.X,*-0.595.X . X,-3.635.X," 0.638

*

x, = ratio of beeswax to palm olein oil (w/w), x, = the amount of usage (% of dried fruit, w/w)
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Figure 2 Contour plot of (a) Stickiness (b) Gloss and (c) Overall liking.
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