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Heat-Resistant Characteristic and Patulin Production Ability of Heat-Resistant Molds Isolated
from Pineapple Field Soils
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Abstract: Heat-resistant molds (HRMs) are a group of molds capable of producing ascospores that
can withstand heat treatments at temperatures as high as 75°C for at least 30 min. The presence of
HRM ascospores presents a significant challenge in the pasteurization of fruit juices. Moreover,
some strains of HRMs can produce mycotoxins, which are harmful to consumers. This study aimed to
characterize HRMs isolated from pineapple field soils in Chonburi and Kamphaeng Phet provinc-
es, Thailand. The results revealed that HRMs were present in all soil samples. Subsequently, 60
representative isolates were randomly chosen to evaluate their ascospores-producing ability, which
included 5 genera namely Aspergillus (with a neosartorya morph), Talaromyces, Penicillium (with
an eupenicillium morph), Hamigera and Paecilomyces (with a byssochlamys morph). Among these
isolates, 28 isolates demonstrated the capacity to produce heat-resistant ascospores. Furthermore,
this study observed patulin-producing capabilities in Paec. niveus and P. setosum strains, they
produced patulin toxin in pineapple juice at higher concentrations, approximately 110 mg/mL. These
findings emphasize the significance of the presence of these HRMs in pineapple field soils, as they can
produce heat-resistant ascospores, and some strains are capable of producing patulin, which can

lead to spoilage in pineapple and other fruit juices.

Keywords: heat-resistant molds, ascospores, patulin, pineapple juice, food safety
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Table 1 Total count of fungi and incidence of fungal genera isolated from pineapple field soils using the heat treatment
method at 75°C for 30 min.

Location Province Total fungal count* Incidence (%)
(Log CFU/g soil + SD) »
» 8 8
= o 3 5 S
> ) S = g
= kS = = o
[} = [$) RS) ey
3 5 3 5 s
< T Q- Q ~
Pineapple field 1 Chonburi 1.33£0.09¢ 67.44 0 20.93 11.63
Pineapple field 2 Chonburi 2.04+0.56°" 75.00 4.09 0 0 20.91
Pineapple field 3 Chonburi 1.47 +£0.03° 54.24 10.17 0 32.20 3.39
Pineapple field 4 Chonburi 145+0.22° 78.57 0 0 0 21.43
Pineapple field 5 Chonburi 1.80+0.08° 98.59 0 0.31 0.16 0.94
Pineapple field 6 Kamphaeng Phet 2.09+0.21° 99.19 0 0 0.65 0.16
Pineapple field 7 Kamphaeng Phet 1.22+0.34° 85.54 14.46 0 0 0
Pineapple field 8 Kamphaeng Phet 1.01+0.26° 76.47 7.84 0 15.69 0
Pineapple field 9  Kamphaeng Phet 0.51+0.04° 50.00 18.75 0 0 31.25
Overall - - 76.12 6.15 0.03 8.70 9.97

* Average + standard deviation (SD) from two replicates

** Different superscript lowercase letters indicate a statistical difference within column according to Tukey’s HSD test

(p < 0.05).
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3 )
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(faray 53.33) warnguiainauaalaalasnnu
ANFaL a1uau 28 Talaan wiveaniu 2 ng
A 1 dlal o rdl 1 4

Aa nguidauuLealaalemiiunisliaon
& =
Fowfluszezingn 30 Wil (N, )
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P. setosum Wax T. brevis

Table 2 Thermal resistance of ascospores produced from different fungal species after heat treatment at 75°C for 30

min in a glucose buffered solution (12.5°Brix, pH 3.6).

Fungal species

No. of isolates not survived after heat
treatment at 75°C for 30 min

No. of isolates survived after heat
treatment at 75°C for 30 min

5min 30min 5min 30min

A. denticulatus 4 0 0
A. fennelliae 6 1 3
A. laciniosus 2 0 3
A. siamensis 0 4 3
A. spathulatus 0 1 0
A. spinosus 3 3 3
H. pallida 5 1 1
P. javanicum 5 0 0
P. setosum 5 0 0
Paec. niveus 0 1 2
T. macrosporus 0 2 0
T. brevis 2 0 0
Overall 32 (53.33%) 13 (21.67%) 15 (25%)
1.01
0.5
s 00 v
. 0
E —_—
i 05
z !'
o _
9 -1.07 i
-1.51 ®
2.0
N =N N =N

5 rmin 30 min

Figure 1 Log (N

30 mi in

(12.5°Brix, pH 3.6) after heat treatment at 75°C for 30 min.

§ min 30 min

H/NSm ) of ascospores produced by heat resistant isolates suspended in a glucose buffered solution
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Figure 2 Patulin production in potato dextrose broth (PDB) and pineapple juice by Paec. niveus, P. setosum and

P. javanicum strains isolated from pineapple filed soils. Error bars are standard deviations (SD) with n=2. Capital letters

indicate a significant difference (p< 0.05) between patulin production in PDB using Tukey’s HSD test. Small letters indicate

a significant difference (p<0.05) between patulin production in pineapple juice using Tukey’s HSD test. (ND = not detected)
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