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Abstract

The contaminated rubber sheets were collected from east and west coasts of the southern
Thailand (13 places). There were 150 fungal isolates from these rubber sheetes in 9 genus
including Aspergillus (31.3%), Penicillium (23.3%), Cladosporium (5.3%), Rhizopus (2.7%),
Mucor (1.3%), Geotrichum (1.3%), Trichoderma (1.3%) and Tritirachium (0.7%) and two species
indentified by DNA sequencing, Daldinia eschscholzii and Schizophyllum commune. Eighty
fungal isolates were obtained from the areas for drying and storaging of rubber sheets. They were
Aspergillus  (23.5%), Fusarium (25.9%), Penicillium (17.3%), Rhizopus (9.9%) and
Cladosporium (6.2%). Those areas had the relative humidity of 52.1-83.2%, temperature 26.9-
32.7 °C with the wind velocity of 0-5.0 km/h and the rubber sheets contained 1.0-9.5% moisture,
0.032-1.225 mg/g protein and pH 6.0-8.0. In addition to molds 5 genus of yeasts (Candida,
Cryptococcus, Pichia, Rhodotorula and Trichosporon) were found on contaminated rubber
sheets. The most frequently found yeasts were Pichia ohmeri, Candida ciferri and Trichosporon
asahii.

Thirteen chemicals (acetic acid, ammonium carbonate, calcium propionate, calcium
hydroxide, potassium sorbate, potassium benzoate, sodium metabisulfite, sodium nitrate, sodium
acetate, smoked acid and p-nitrophenol were tested against 27 fungal isolates from contaminated
rubber sheets. Five chemicals, acetic acid, potassium sorbate, potassium benzoate, sodium
metabisulfite and smoked acid from bamboo showed good inhibition. The minimum inhibitory
concentrations (MIC) of these 5 chemicals against Aspergillus (10 isolates) were 0.313, 10, 5, 5

and 6.25%, respectively. Aspergillus SR09 was the most tolerant to these chemicals. The MIC of
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these 5 chemicals against Fusarium spp. (4 isolates) were 1.5, 0.625, 2.5, 0.156 and 1.5%,
respectively, and Penicillium spp. (6 isolates) were 0.156, 1.25, 5.0, 0.156 and 3.125%,
respectively.

The effect of relative humidity (RH) and temperature on the growth of Aspergillus SR09,
Penicillium TT04 and Fusarium MTO05 on rubber sheets were investigated. These three molds
grew very well at 25 °C with 80%RH and showed slight growth at 37 °C with 62.7%RH. No
growth was observed at 45 and 65 °C. At 25 °C with the RH 57-67% the molds showed slightly
growth on the rubber sheets but at 80-90%RH , the growth was very high.

One day air-dried rubber sheets were dipped in sodium metabisulfite, acetic acid and
smoked acid. Then the sheets were inoculated with Aspergillus SR09, Penicillium TT04 and
Fusarium MTO05 and kept at room temperature with the RH 70.7% and 80%. The results showed
that sodium metabisulfite 5% could inhibit all three molds and the rubber sheets had whiter color
than control. When the rubber sheets were dipped in 10% sodium metabisulfite and kept in the air
atmosphere (73.4%RH) and 80%RH compared to the used of commercial substance. The results
showed that 10% sodium metabisulfite could delay fungal growth to 5 days but the commercial
substance 4 days, However, at 80%RH rubber sheets with 10% sodium metabisulfite showed no
fungal growth for 30 days but with commercial substance the growth occurred at day 2.

Five kinds of acids, formic acid, acetic acid, lactic acid, sulfuric acid and phosphoric acid
were used to coagulate rubber particles to make rubber sheets. The rubber sheets prepared by
coagulation with acetic acid showed mold growth on day 5 while the sheets prepared from formic
acid, lactic acid and sulfuric acid showed mold growth on day 4 and phosphoric on day 3. After
preparing the rubber sheets according to the method of farmers by coagulating with formic acid,
the sheets were washed by rubbing and shaking in water. The results showed that protein and
sugar in the sheets were reduced and could delay the growth of molds on the sheets. After air
drying rubber sheets one day, they were smoked for 1-4 days at 50 °C. This process certainly

could reduce the moisture and the mold growth on the sheets.
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