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Effect of Shellac and Sodium bicarbonate Content on Penicillium digitatum of Tangerine

(Citrus reticulata cv. Sai Nam Peung)
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Abstract

The effect of shellac concentrations (0.5, 1.0, 1.5 and 2.0% w/v of ethanol 95%) on the shelf-life of Sai
Nam Peung tangerine was evaluated. Tangerine coated with shellac 1% (w/v of ethanol 95%) gave the best result.
The effect of sodium bicarbonate (SBC) concentrations (1.0, 2.0, 3.0, and 4.0%w/v) on Penicillium digitatum was
also determined by examining the inhibition capacity on potato dextrose agar (PDA). SBC concentration above 2.0%
could completely inhibit the growth of P. digitatum. Next, P. digitatum was inoculated on tangerine and dipped in
SBC solvent (1, 2, 3 and 4%w/v) for 5 minutes. The tangerine with 4% (w/v) SBC effectively inhibited the green
mold rot. Effect of 1.0% shellac concentration combined with various SBCs (1, 2, 3 and 4%w/v) at 25+2°C, 65-
75%RH for 15 days was studied as well. The results indicated that tangerine treated with 1.0% shellac and 2.0% SBC gave

the optimum outcome in reducing the incidence of green mold rot, weight loss while maintaining the quality of tangerine.
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Figure1 Weight loss of tangerine fruits coated with shellac during storage at 25°C 65-75% RH for 15 days.

Table 1 Changes in total soluble solids and titratable acidityof tangerine fruits coated with shellac during storage at

25°C 65-75% RH for 15 days.

TSS (°Brix) TA (ml)
Treatment

Day 0 Day 15 Day 0 Day 15
uncoated 11.29+1.38° 12.59+0.10° 8.90+1.27° 8.7+1.91°
shellac0.5% 11.29+1.38° 13.01+0.99" 8.90+1.27° 9.63+2.50"
shellac1.0% 11.29+1.38° 13.17+0.24° 8.90+1.27° 6.97+2.74°
shellac1.5% 11.29+1.38° 11.6621.92° 8.90+1.27° 7.31£1.61°

Note: ° different letter in the same column indicate significant differences among formulation (p<0.05)
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Figure 2 Effect of sensory of tangerine fruits coated with shellac during storage at 25°C 65-75% RH for 15 days.
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Table 2 Effect of Sodium bicarbonate (SBC) on growth of Penicillium digitatum on PDA at 25-30°C for 5 days.

colony diameter (mm)

Treatment
Day 1 Day 2 Day 3 Day 4 Day 5

Control 0.46+ 0.88°  0.64£0.07° 1.47¢0.14°  2.66:0.12°  3.65:£0.23"
SBC 0.5% 0.00 0.00 0.39+0.80°  0.72+0.13°  0.80+0.04"
SBC 1% 0.00 0.00 0.00 0.00 0.00

SBC 2% 0.00 0.00 0.00 0.00 0.00

SBC 3% 0.00 0.00 0.00 0.00 0.00

SBC 4% 0.00 0.00 0.00 0.00 0.00

Note: a'bdifferent letter in the same column indicate significant differences among formulation (p<0.05).

Table 3 Effect of Sodium bicarbonate (SBC) on decay of tangerine fruits caused by Penicillium digitatum at 25°C

90-95% RH for 7 days.

treatment Spore level (score)

Day 3 Day 4 Day 5 Day 6 Day 7
control 145:0.23°  3.6£0.28° 4.1840.35° 4.95£0.1° 5.0040.00"
SBC1% 0.25:0.35"  2.10£0.56" 2.65£0.49° 415:049°  4.88+0.18¢°
SBC2% 0.55£0.5" 125:0433°  2.07:0.40a°  3.02¢058"  4.17£0.29°
SBC3% 0.05:0.71"  1.15£0.92" 2.00:0.71a°  2.95:0.28°  3.65:0.14°
SBC4% 0.00° 0.130.17" 1.2540.35° 1.68+0.53°  2.13:0.88°

Note: s different letter in the same column indicate significant differences among formulation (p<0.05).

Spore level
0 = no spore 1= 1-15 percentage of spore on tangerine surface
2= 16-25 percentage of spore on tangerine surface 3 = 26-50 percentage of spore on tangerine surface

4 = 51-75 percentage of spore on tangerine surface 5 = 76-100 percentage of spore on tangerine surface
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Figure 3 Changes in weight loss of tangerine fruits coated with shellac and sodium bicarbonate concentrations

(SBC) during storage at 25°C 65-75% RH for 15 days.
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Figure 4 Changes in L* value of tangerine fruits coat with shellac and sodium bicarbonate concentrations (SBC)

during storage at 25°C 65-75% RH for 15 days.
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Figure 5 Effect of sensory of tangerine fruits coat with shellac and sodium bicarbonate concentrations (SBC)

during storage.
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