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ABSTRACT — The antifungal effects of polyphosphates on the growth and T-2 toxin production
of Fusarium sporotrichioides M-1-1 were investigated. The growth of the strain was significantly
inhibited in the potatoes dextrose agar medium treated with 1.5% polyphosphates or more.
When we checked T-2 toxin by the indirect competitive ELISA, the strain produced 11.25 pg/m!/
and 10.90 pg/m! levels of T-2 toxin in rice and corn containing 50% moisture contents, respec-
tively. However, T-2 toxin was little detected in rice medium and corn medium with 1.5% po-
lyphosphates addition for short(14 days) and prolonged incubation time(45 days). We also ob-
served the destruction of cell wall and outflow of cell ingredients with 1% polyphosphates treat-
ment to the strain. Therefore, moisture and polyphosphates greatly effected on the growth and

T-2 toxin production of the strain.
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Table 1. Inhibition of the growth and sporulation charac-
teristics of Fusarium sporotrichioides M-1-1 in PDA treat-
ed with polyphosphates.

Days at 28°C (cm)
2 3 4 5 6 7
0 (control) 09 25 39 59 66 p p

Phosphates(%)

0.5 05 13 20 28 42 49 51
1 +Y 04 07 08 10 11 1.1
15 - -+ 4+ 02 03
2 — — — — - -

a: (+): visible growth <lmm in diameter
b: (-): no visible growth
(p): entire plate covered by mold growth
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Fig. 1. Mlcromer plate in ELISA for T-2 toxin.
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Table 2. Effects of moisture contents on the production of
T-2 toxin in cultured rice and corn.

Toxin Media Moisture ( % )

Table 4. Production of T-2 toxin in cultured rice and
corn media treated with polyphosphates at 28
°C for 45 days.

10 20 30 40 50 60
T-2  rice nd nd 622 901 1125 14.50
toxin comn  nd nd 571 870 1090 13.75

nd: none detected

Table 3. Effects of polyphosphates concentration on the
production of T-2 toxin in cultured rice and
corn with moisture contents

Polyphosphates (%)
Moisture ~ Media 0 0.5 1 15 2

30% rce 620 175 032 008 nd
com 575 120 012 nd nd
40% rice 947 353 075 029 nod
con 855 322 068 0.13 nod
50% rice 1125 472 088 0.07 nd

com 1090 482 0.81 004 nd

nd: none detected
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T-2 toxin rice 332 49 nd
(W/ml) com 306 37 nd

nd: none detected

Fig. 2. Scanning electron micrographs of Fusarium sporo-
trichioides M-1-1
A: control ( x 3000)
B: Treated with polyphosphate (0.5%)
C: Treated with polyphosphate (1%)

Journal of Food Hygiene and Safety, Vol. 10, No. 4



Effects of Polyphosphates on the Growth and T-2 toxin Production of Fusarium sportrichioides M-1-1 203

|2} Hi2FD} toxin AN

500 ml 4+z} ZBepATel] B4 &, S5 100 g7 A4
g9 x5 747z} 0, 1, 2%= A7}3 T8 macroconidiaE
AE3 28°CAA 4597 AR uiFEHA BAE toxinF
& AHE A Table 40)A4 B v} o] Wiz B
o] Btz wiYrIzhE AA & AL, e = o7
toxin 287} Fglo] el tiZTolA toxing] o] Al
oA 332 pg/ml, SR 306 ug/miE A3
B, 1%9] Q1A A2l AlelE 49 pg/miz} 37 pg/mle) T-2
toxino] 2zt WG E QXA QA 2% F 2] Aol A= toxin
o] HE HAEA ¥Uct.

TR0 SEMOI| 2J#t toxin M&HFo| HENSE
=)

T-2 toxin A4+ F. sporotrichioides M-1-15 PDB
iR oA Qi & M EkA] B fET e ANEE 0.5%
o 1%8 At v F AARNA(SEM) dAME
2 sk WA A%E Fig 250 29T 7 A3t 05%

9] A Aal A$ T HMEHLE gako] HYA| F
3RSl FEo] A7) FALY :lo] FAH R, At
HE 1% H AT T AEYo] R a 79 Y
o ul g AAHR-¢) 2] FAL ;o] FAHE=E AL 4+
A} ol AL AL H$ T2 gl 297 AEY
T4 AE Avgeln g FFAE Helg 55 Xyl
B3 50] HE Bho] MERog 28] veb gF
7F At diths AR e) vk A2 Qg 3
S FZgo] e ofs] MEHo] vaHe AXY E
Fo) 249 E Ao dalx gloh?

oo} AEAne Bw FFo] JF} toxing] PA S
Hj 2| o] ELghape] @ Fekg Bt S E 7 AN
on, QitE e FPo] AFAHNE EE toxinAol B
HE F= AL G F Ak gy 2 Ao ALgH
Q144 (polyphosphates)y2 7| E8] A FHE A9} gt 2ol
Bl Bk olgt Ao n|X) ko] Hol EAZE
$AZ By ol BEANZ G4F 5 glo} AFon} A}
gol M| gl izt clekst A7t Yastia Alg g

2R

Fusarium sporotrichioides M-1-1 A&7} T-2 toxin AAlol] v)X]& Qlitg el g8ke FALR A 1.5% o439
Q14+ed & potatoes dextrose agar Hi 2ol MelW-E A FFolo] Yol Aol Yehda] goitt. EF 50%2] +&
FFe 7 WF L45 wjA|ollA] indirect competitive ELISAZ T-2 toxin A4 #& 23§ A%, 72 11.25
Hg/miz} 10.90 pg/mi B E Y 21t, 1.5% o)de Ad& Arhe @7z wid(148) 2 A7IE W45 )l A
E toxin®) A2} AEEA Gt ¥ 1% Qg Heje) ogte FPole T2 AT &40 AE )
£E8o| g2 2 §3HE Aog AL gty FRAFH NG S T AF L T2 toxin ) & 9

& 3T

1. Mirocha, C. J.: Metabolism and residue of trichothecene
toxins in animals and plant system. In Mycotoxins and
Phytotoxins, Elsevier Science Publishers, Amsterdam., 409-
420 (1986).

2. Robison, T. S., Mirocha, C. J., Kurtz, H. J., Behrens, 1. C,,
Chi, M. 8., Weaver, G. A. and Nystrom, S. D.: Transmis-
sion of T-2 toxin into bovine and procine milk. J Dairy
Sci, 62, 637-641 (1979).

3. Mirocha, C. J.: Metabolism and transmission of T-2 tox-
in and its metabolites in tissue, milk and eggs from cattle
and eggs poultry. Final Report to Bureau Veterinary
Medicine, FDA, USA., 223(78), 7037-7040 (1979).

4. Ueno, Y., Sato, N., Ishii, K., Sakai, K. and Enomoto, M.:
Toxicological approaches to the metabolites of Fusaria.
V. Neosolaniol, T-2 toxin and butenolide toxin meta-
bolites of Fusarium sporotrichioides NRRL 3510 and
Fusarium poae 3280. Japan J. Exp. Med., 42, 461-472
(1972).

5. Yates, S. G., Tookey, H. L., Ellis, J. J. and Burkhardt, H.
J.: Mycotoxins produced by Fusarium nivale isolated
from tall fescue (Festuca arundinacea schreb). Phy-
tochemistry., 7, 139-146 (1968).

6. Sakai, K., Ueno, Y., Ishii, K., Kanaeda, S., Tsunoda, H.,
T. and Enomoto, M.: Toxicological approaches to the
metabolites of Fusaria. IV. Microbial survey on “bean-
hull poisoning of hores” with the isolation of toxic tri-

Journal of Food Hygiene and Safety, Vol. 10, No. 4



204

10.

11.

12.

13.

J. Y. Song, I. H. Kim and D. H. Chung

chothecenes, nesolanol and T-2 toxin of Fusarium solani
M-1-1. Japan J. Exp. Med., 42, 187-203 (1972).

. Burmeister, H. R., Ellis, J. J. and Yates, S. G.: Corre-

lation of biological to chromatographic data for two
mycotoxins elaborated by Fusarium. Appl. Microbiol., 21,
673-675 (1971).

. Scott, P. M.: The natural occurrences of trichothecenes.

In Trichothecene Mycotoxicoses.,, Ed Beasley, V. R,
CRC Press Inc., Boca Raton., 10 (1989).

. Plus, R. and Greenway, J. A.: Fusariotoxicosis from bar-

ley in British Colombia II. Analysis and toxicity of
suspected barley. Can. J. Comp. Med.., 40, 16-19 (1976).
Leonov, A. N.: Current view of chemical nature of fac-
tors responsible foralimentary toxic aleukia. In Myco-
toxins in Human and Animals Health, Pathotox Pub-
lications Inc. Illinois, 323-328 (1977).

Wyatt, R. D., Colwell, W. M., Hamilton, P. B. and Bur-
meister, H. R.: Neural disturbances in chickens caused by
dietary T-2 toxin. Appl. Microbiol, 26, 757-761 (1973).
Chi, M., Mirocha, C. J., Kurtz, H. J., Weaver, G., Bates,
F., Shimoda, W. and Burmeister, H. R.: Acute toxicity of
T-2 toxin in broiler chicks and laying hens. Poultry Sci.,
56, 103-106 (1977).

Ellison, R. A. and Kotsonis, F. N.: T-2 toxin as an emet-
ic factor in muldy corn. Appl. Microbiol.,, 26, 540-543
(1973).

14.

15.

16.

17.

18.

19.

20.

21.

Chi, M., Mirocha, C. J.,, Kurtz, H. J., Weaver, G., Bates,
F., Shimoda, W.: Subacute toxicity of T-2 toxin in boiler
chicks. Poultry Sci., 56, 306-313 (1977).

Richard, J. L., Cysewki, S. J., Pier, A. C. and Booth, C.
D.: Comparison of effects of dietary T-2 toxin on growth,
Immunogenic organs, antibody formation and pathogenic
changes in turkeys and chikens. Am. J. Vet Res., 39,
1674-1679 (1978).

Hunter, K. W., et. al.: Preparation and characterization of
monoclonal antibodies to the trichothecene mycotoxin T-
2. Appl. Environ. Microbiol., 49, 168-172 (1985).
Gendloff, E. H.: Production of a monoclonal antibody to
T-2 toxin with strong cross-reactivity to T-2 metabolites.
Phytopathology., 17, 57-59 (1987).

Post, F. J., Krishnmurty, G. B. and Flanagan, M. D.: In-
fluence of sodium hexametaphosphate on selected bac-
teria.. Appl. Microbiol.,, 11, 430-435 (1963).

Iran, R. R., and Morgentaler, W. W.: Iron sequestation
by polyphosphates. J. Am. Oil. Chem. Soc., 40, 283-285
(1963).

Ohtani, K., Kawamura, O. and Y. Ueno.: Improved pre-
paration of T-2 toxin-protein conjugate. Toxico., 26, 1107-
1111 (1988).

Fisternberg, E.R.: Inhibition of Moraxela-Acinebacter
cells by sodium phosphates and sodium chloride. J. Food
Sci., 46, 579-582 (1981).

Journal of Food Hygiene and Safety, Vol. 10, No. 4



