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Abstract 
Propolis from the nest of the stingless bee was tested for control post-harvest diseases of Sai Nam 

Phueng  tangerine fruit. Three groups of treatment were set up. First groups; the fractions from propolis extract 
such as methanol soluble fraction (PM), water soluble fraction (PW), and dichloromethane soluble fraction (PD) 0.1 
percent of each fraction was mixed in the 4 percent bee wax coating materials. Second groups: the fresh propolis 
was mixed in 4 percent bee wax coating materials at various concentrations, namely 2 and 4 percent propolis, 
and use 4 percent propolis instead of bee wax. The third groups; 0.1 percent of fungicide Amista (A) was mixed in 
4 percent bee wax coating materials and the commercial coating materials Zidrow which contains with fungicides 
Imazalil. All coating material was tested for the coating performance and antifungals ability. Sai Nam Phueng 
tangerine fruits were wound and inoculated with 20 μl of Penicilium digitatum spores suspension 2.3 × 106 spores 
per ml. and coated with each coating materials. The results showed that all coating materials had an effect on 
inhibition of disease when compared to the control fruit without coating. The 4 percent propolis coating materials 
was the best for delaying the disease growth with the smallest wound size and the lowest infection percent. 
Therefore, propolis can be used as a coating materials to control the post-harvest disease of the Sai Nam 
Phueng  tangerine fruit. 
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Figure 1  Infection Symptoms after inoculated P. digitatum on tangerine cv. Sai Nam Pueng fruits at 25 ºC  
 
Table 1  Diameter of infection area (cm2) after inoculated P. digitatum and coated the fruits with several coating 

materials at 25 ºC for 6 days (B: Bee wax, A: fungicide Amista, P: fresh propolise, PM: propolis in 
methanol soluble fraction, PW: propolis in water soluble fraction, PD: propolis in dichloromethane 
soluble fraction) (mean±S.E.) 

Treatmens 
Diameter of infection area after storage (cm2) 

1 days 2 days 3 days 4 days 5 days 6 days 
B4 0.00±0.00 0.12±0.09ab 3.45±0.53cd 7.68±0.68b 10.97±0.86bc 14.05±1.23b 
B4A 0.00±0.00 0.00±0.00a 1.91±0.53ab 6.11±0.85b 9.47±1.15bc 12.91±1.42b 
B4P2 0.00±0.00 0.00±0.00a 3.67±0.49cd 6.90±0.71b 9.96±0.89bc 12.36±1.03b 
B4PM 0.00±0.00 0.00±0.00a 4.28±0.39d 8.03±0.67b 10.70±0.84bc 13.66±1.03b 
B4PW 0.00±0.00 0.00±0.00a 3.35±0.57bcd 7.54±0.90b 10.71±1.18bc 14.34±1.58b 
B4PD 0.00±0.00 0.00±0.00a 3.83±0.48cd 7.65±0.81b 10.91±1.03bc 13.94±1.23b 
B4P4 0.00±0.00 0.00±0.00a 2.51±0.51bc 5.64±0.87b 8.45±1.10b 11.09±1.40b 
P4 0.00±0.00 0.00±0.00a 0.93±0.35a 2.78±0.72a 4.63±1.09a 6.37±1.42a 
Zidrow 0.00±0.00 0.00±0.00a 2.31±0.41abc 7.35±0.49b 10.94±0.40bc 13.82±0.51b 
No Wax 0.00±0.00 0.24±0.14b 3.38±0.50bcd 8.07±0.85b 12.14±1.27c 19.34±2.23c 

The different later in same column show statistic different at P = 0.05 by One way ANOVA and different means test 
by Duncan s test 
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Table 2  Percentage of infected fruit after inoculated P. digitatum and coated tangerine cv. Sai Nam Pueng fruits 
with coating materials at 25 ºC for 8 days (B: Bee wax, A: fungicide Amista, P: fresh propolise, PM: 
propolis in methanol soluble fraction, PW: propolis in water soluble fraction, PD: propolis in 
dichloromethane soluble fraction) (mean±S.E.) 

 
Treatme

nts 
Percentage of infected fruit after storage period (%) 

2 days 3 days 4 days 5 days 6 days 7 days 8 days 
B4 10.00±6.12b 85.00±6.12cd 95.00±5.00b 95.00±5.00b 95.00±5.00b 95.00±5.00b 95.00±5.00b 
B4A 0.00±0.00a 45.00±9.35ab 80.00±9.35b 80.00±9.35b 85.00±10.00b 85.00±10.00b 85.00±10.00ab 
B4P2 0.00±0.00a 80.00±9.35cd 85.00±6.12b 90.00±6.12b 90.00±6.12b 90.00±6.12b 90.00±6.12b 
B4PM 0.00±0.00a 90.00±6.12d 90.00±6.12b 95.00±5.00b 95.00±5.00b 95.00±5.00b 100.00±0.00b 
B4PW 0.00±0.00a 70.00±5.00bcd 85.00±6.12b 85.00±6.12b 85.00±6.12b 90.00±6.12b 90.00±6.12b 
B4PD 0.00±0.00a 85.00±6.12cd 85.00±6.12b 90.00±6.12b 90.00±6.12b 90.00±6.12b 95.00±5.00b 
B4P4 0.00±0.00a 60.00±12.75bc 75.00±11.18b 80.00±9.35b 85.00±6.12b 85.00±5.00b 95.00±5.00b 
P4 0.00±0.00a 30.00±9.35a 50.00±7.91a 50.00±7.91a 55.00±12.25a 60.00±10.00a 70.00±12.25a 

Zidrow 0.00±0.00a 65.00±10.00bcd 95.00±5.00b 100.00±0.00b 100.00±0.00b 100.00±0.00b 100.00±0.00b 
No Wax 15.00±10.00b 85.00±10.00cd 90.00±10.00b 90.00±10.00b 95.00±5.00b 100.00±0.00b 100.00±0.00b 

The different later in same column show statistic different at P = 0.05 by One way ANOVA and different means test 
by Duncan s test 
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