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ABSTRACT - This experiment was conducted to investigate the effects of mixed culture with mycotoxigenic and
non-mycotoxigenic fungi on mycotoxin production. For this work, Aspergillus flavus (aflatoxin producing strain),
Aspergillus niger (non-mycotoxigenic strain) and Penicillium griseofulvum (patulin producing strain)were cultured
in 5ml SLS medium for 15 days under single or mixed culture. Aflatoxin was determined by direct competitive
ELISA, whereas, patulin was measured by HPLC. The mycelial growth, pH and total acidity were also observed by
general methods. The mycelial growth was slightly decreased in the mixed culture, meanwhile total acidity was
increased and pH was shown lower than that in single culture. Aspergillus flavus produced 145 Lg/ml of aflatoxin
for 12 days single culture, but in mixed culture, aflatoxin was decreased to 93%, and was shown as 10.16 Lg/ml
level. Patulin production in mixed culture was also decreased to 69.3% and was shown only 23.72 pg/ml level as

compared with in single culture.
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Fig. 1. ELISA standard curve for aflatoxin B,.
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Table 1. HPLC analytical conditions for the patulin detection

HPLC Type  Waters Model 590

Detector UV 276 nm

Column uBondapak C5(3.9 mm x 300 mm steel column)
Flow rate 1.3 mi/min.

Mobile phase Distilled water

0.25

0.2

0.16

0.1

Mycelial growth {g/5 mi)

0.05

Incubation period (days)

Fig. 2. Changes of the mycelial growth in each culture during
incubation at 28°C for 15 days. A; Aspergillus flavus,
B; Penicillium griseofulvum, C; Aspergillus niger.
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Fig. 3. Changes of pH in each culture media during incuba-
tion at 28°C for 15 days. A; Aspergillus flavus, B;
Penicillium griseofulvum, C; Aspergillus niger.
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Table 2. Cross-reactivity of aflatoxin B, analogues by direct
competitive ELISA

Table 4. Changes of patulin productivity in each culture media
during incubation at 28°C for 15 days

Analogues Cross-reactivity (%)
Aflatoxin B, 100
Aflatoxin B, 118
Aflatoxin G, 28
Aflatoxin G, 36
Aflatoxin M, i

Table 3. Changes of aflatoxin B, productivity in each culture
media during incubation at 28°C for 15 days

Incubation period (days; pg/ml medium)

Strains (Inhibition %")

0 3 6 9 12 15
A. flavus - 6824 180.35 192.14 145.08 137.13
o O O () O

P gris - - - - - -
A. fla‘tA. nig - 1884 3871 3823 1021 806
(72.4) (78.5) (80.1) (93.0) (94.1)
A. fla+P, gris - 1221 2002 2833 2289 1824
(82.3) (88.9) (852) (84.2) (86.7)

A. nig+P. gris - - - - - -
A. fla+P, gris - 10.33 1256 1344 10.16 9.77
+4. nig (84.9) (93.0) (93.0) (93.0) (92.9)

% 100 - (The concentration of aflatoxin B, in mixed culture / The
concentration of aflatoxin B, in A. flavus single culture X 100)
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