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ABSTRACT

To extend the shelf lives of rice and corn products, the effects of the polyphosphates{ Na(PO)n,
n=11] on the growth of Penicillium griseofulvum and patulin production were investigated. The
grewth was completely inhibited in the potatoes dextrose agar medium treated with 2% polyphos-
phate. Moisture content had a considerable influence on the production of patulin. At 30% moisture
content, the amounts of patulin produced in rice and corn were 61.40 ug/m/ and 40.74 ug/mi,
respectively, but the level of the toxin was significantly decreased to 93~95% by addition of
1% polyphosphates. No patulin was detected in both rice and corn medium added 2% polyphosphate
when the incubation time prolonged. The result of scanning electron microscopy was supposed
that the biocidal action of polyphosphate on fungi was related to the collapse of cell wall structure.
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Table 1. The analytical conditions employed for high
pressure liquid chromatography

HPLC Type Waters

Detector UV 276 nm

Column Partisil 100DS (25 cm) (What men)
Flow rate 1 mi

Pressure 1,000~1,300 psi

Mobile phase Distilled water
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Table 2. The growth of Penicillium griseofulvum in
PDA treated with polyphosphates

Days at 28C (cm)

Phosphates(%) 5 3 i s P »
(CO(:I trol) 05 11 16 21 25 31 33
05 03 07 12 16 20 25 28
1.0 +2 04 09 13 14 15 17

L5 - - - - =+ o+

2.0 - - - = - - =

2(+): visible growth <1 mm in diameter
*(—): no visible growth
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Fig. 1. High pressure liquid chromatogram of patulin
(A: Standard patulin, B: From culture ext-
ract).

Table 3. Effects of moisture contents on the produc-
tion of patulin in cultured rice and corn

Moisture (%)
20 30 40 50 60

Patulin Rice nd* nd 61.41 90.40 170. 50 210 50
(0 pg/mp) Corn  nd nd 40.74 7870 132.07 162.86

*: (nd) not detected

Media

Toxin

Table 4. Effects of polyphosphates concentration on
the production of patulin in cultured rice
and corn with 30%~50% moisture con-
tents

Polyphosphates (%)
0.5 1 1.5 2

30% Rice 59. 30 18 79 080 nd nd*
Corn 4250 1744 072 nd nd

Moisture Media

40% Rice 10257 4369 217 041 nd
Corn 8194 2829 249 023 nd

50% Rice 18246 6375 449 068 nd
Corn 14914 5024 362 057 nd

*. (nd) not detected

il 55 Mool Ol toxing

Z 2 SppulR]el p~E-S 30%, 40%, 50%=
iitedel ¥EE 0, 05 1, 1.5 2%=
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Table 5. Production of patulin in cultured rice and
corn treated with polyphosphates for 45

days
Polyphosphates (%)
Toxin Media —— LovpnospRdies T
0 1 2
Patulin ~ Rice 2,700 170 nd*
(ug/mh)  Corn 1,820 78 nd

*: (nd) not detected
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Fig. 2. Scanning electron micrographs of Penicillium
griseofulvum A: control (X3,000), B: Treated
with polyphosphate (0.5%), C: Treated with
polyphosphate (1%).
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