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Combined Effects of Food Additives and Hot Water on Survival of Fungi Caused Crown Rot of Banana
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Abstract

The antifungal activities of food additives; sodium carbonate (SC), sodium bicarbonate (SBC), potassium
carbonate (PC) and potassium sorbate (PS) on spore germination and spore survival of banana crown rot fungi
(Colletotrichum musae, Fusarium sp. and Lasiodiplodia theobromae) were evaluated in vitro. The spore
suspensions were spread on potato dextrose agar (PDA) amended with SC, SBC, PC and PS at 0 (control), 1, 2, 3
and 4% and incubated at room temperature for 72 h. The concentrations of SC, SBC and PC (greater than 2%)
and PS (greater than 1%) completely inhibited spore germination of 3 pathogens but spore survival of all
pathogens was eradicated completely by SBC, PC and PS at the concentration of 3, 3 and 2%, respectively. The
SC at 4% was able to eradicate the spore of C. musae and Fusarium sp. completely. The combination of PS at
0.5% and hot water treatment at 45°C for 20 min completely inhibited spore germination and eradicated spore
survival of all pathogens.
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Table 1 Effects of sodium carbonate (SC), sodium bicarbonate (SBC), potassium carbonate (PC) and potassium
sorbate (PS) at the concentrations of 0.25, 0.5, 1, 2, 3 and 4% on the spore germination and spore
survival of C. musae, L. theobromae and Fusarium sp.

C. musae L. theobromae Fusarium sp.
Treatment/Concentration

SG. (%) Sur)” S.G. (%) sur®%)” S.G.(%)"  Sur(%)”

Sterilized water 100.00° nd 100.00° nd 100.00° nd
SC 1% 7.00° nd 5.33° nd 13.67° nd
2% 0.00° 5.33° 0.00° 3.66% 0.00° 2.66™
3% 0.00° 2.33% 0.00° 2.00° 0.00° 1.00%
4% 0.00° 0.00° 0.00° 2.66% 0.00° 0.00°
SBC 1% 4.67° nd 2.00° nd 9.00° nd
2% 0.00° 3.00%° 0.00° 1.00™ 0.00° 2.66™
3% 0.00° 0.00° 0.00° 0.00° 0.00° 0.00°
4% 0.00° 0.00° 0.00° 0.00° 0.00° 0.00°
PC 1% 0.00° nd 1.33° nd 6.00° nd
2% 0.00° 3.33° 0.00° 1.66™ 0.00° 4.00™
3% 0.00° 0.00° 0.00° 0.00° 0.00° 0.00°
4% 0.00° 0.00° 0.00° 0.00° 0.00° 0.00°
PS 0.25% 9.67™° nd 8.33" nd 9.67° nd
0.5% 0.00° 4.33° 0.00° 433" 0.00° 5.00°
1% 0.00° 3.33° 0.00° 2.33% 0.00° 1.00™
2% 0.00° 0.00° 0.00° 0.00° 0.00° 0.00°
3% 0.00° 0.00° 0.00° 0.00° 0.00° 0.00°
4% 0.00° 0.00° 0.00° 0.00° 0.00° 0.00°
V. (%) 23.73 108.12 17.47 80.18 23.73 106.63
Ftost o " x o o -

" Means with the same letters within column are not significantly different (p <0.05) by DMRT, nd = non detected, SG. = spore germination, SS. =
survival of spore
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Table 2 Effects of potassium sorbate (PS) at the concentrations of 0.25% and 0.5% combined with hot water
treatment on the spore germination and spore survival of C. musae, L. theobromae and Fusarium sp.

C. musae L. theobromae Fusarium sp.
Treatments
SG. (%) SS. (%) SG.(%)"  SS.(%)" SG. (%) SS. (%)

Sterilized water at 27°C 100.00° nd 100.00° nd 100.00° nd
Hot water at 45°C 48.33° nd 36.00° nd 29.67° nd
PS 0.25% + Hot water at 45°C 5.33° nd 6.00° nd 9.00° nd
PS 0.5% + Hot water at 45°C 0.00° 0.00 0.00° 0.00 0.00° 0.00

C.V. (%) 8.23 - 1117 - 15.83 -

Fotost . i o i o i

I
different letters within the same column mean the significant difference (p<0.05) by DMRT, nd = non detected, SG. = spore germination, SS. =
survival of spore
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