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Abstract

Using the seed-plate technique, 18 different isolateBusfarium moniliformewere isolated on pentachloroni-
trobenzene (PCNB) agar medium from 18 samples of a local variety of corn collected from locations in Minia
Governorate.

The isolates of moniliformewere screened for their ability to produce fumonisins on polished rice grains
using the solid state fermentation technique. Based on thin layer chromatographic (TLC) analyses using silica gel
plates, 14 of the 18 isolates tested produced &Bl FB with R (0.17) and (0.24), respectively.

Concentration of FBwas estimated using high performance liquid chromatography (HPLC). Production of
FB1 by the 14 isolates of. moniliformetested ranged from 69 to 4495 ppm indicating that mouldy corn may
represent a health hazard to consumers.
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Introduction malities in humans [5-7], pulmonary edema (PPB),
hyperoestrogenism and hydrothrax in swine, leukoen-

] ] ) ) cephalomalacia (ELEM) in horses and intoxication
Maize Zea mayyis gon5|dered one of the mos_t_lm- and paralysis in cattle [7-9].
portant cereal crops in Egypt [1]. It is mostly utilized Toxin production byFusariumis species specific

as food (cooking and bread-making in rural areas) and gnq strain dependent. moniliformeisolated from
livestock and to a lesser extent as a raw material in corn kernels were found to produce fumonisin B

industrial products such as starch, flour, cooking oils (FBy), fumonisin B (FB,) and fumonisin B (FB3)
and others. _ __ [10]. In Korea, Soo et al. [11] isolated 6 strains of
Maize ears are naturally contaminated with dif- £ yonjliformefrom corn samples all of which were

ferent fungi includingFusariumspp., e.g.Fusarium able to produce FBand FB with maximum levels of
moniliformeSheldonf. moniliformevar.subglutinans 80.7 to 1 80.9:g/g. In USA, Ross et al. [12] isolated

(Wolen. & Reink) andF graminearumSchwabe;F. 12 strains ofF. moniliformefrom corn samples and

oxysporumSchlecht. emend. Snyd. & Hans) afid  eported that 9 isolates of these strains produced FB
solaniMart. (Appl. & Wollenw.) [2-4]. These fungi 5,4 FB with levels ranging from 960—-2350g/g for
are generally classified as field pathogens. FB; and from 130 to 35@g/g for FB,. In Taiwan, 11
Fusariumspp. infesting maize ears have a 1ess igp|ates out of 25 strains were reported to produce FB
marked effect on weight loss, but may cause discol- 5 £ [13). Corn and com-based products collected
oration and necrosis of grains. In addition to 10SS {4 stores in Egypt were found to be contaminated

of production, these pathogens can produce a rangeyity 4 high level of fumonisins [9]. Because of the
of toxins which have been linked with a number of toxicological importance of the fumonisins, the po-

mycotoxicoses and carcinomas of humans and domes-eniality of several strains d% moniliforme isolated
tic livestock including oesophageal cytological abnor-
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Table 1. Concentrations of fumonisin{Bproduced by dif-

ferent isolates dfusarium moniliformeésolated from maize plates containing a modified pentachloronitrobenzene

kernels at Minia Governorate, Egypt. medium selective for isolation dfusarium[14] and
incubated at 25C in the dark for 7 daysFusar-
Local strain no. Fumonisins conc.  Locality iumcolonies were transfered to freshly prepared plates
FBy (nglg) FB? containing potato dextrose agar (PDA) medium. The
E moniliforme colonies were incubated at 26 in the dark for 8 days.
EM1 114 + Minia city The isolated~ moniliformewere identified according
EM2 146 + Derma was city to the taxonomic system of Nelson et al. [15]. For
FM3 173 ¥ Minia city culture preservation, mycelia and conidia from wild
FM4 215 + Abuqurquas city strains grown on PDA were transfered aseptically in
FMS 127 + Abuqurquas city PDA slants, incubated at 2% in the dark and kept in
FM6 530 + Abuqurquas city the refrigerator for fermentation studies.
FM7 155 + Minia city
FMm8 69 + Minia city Fermentation conditions. The isolated strains dfF.
FM9 -ve -ve  Minia city moniliforme were screened for their ability to pro-
FM10 -ve -ve  Minia city duce fumonisins using solid state fermentation on rice
FM11 165 * Minia city medium according to Fadl-Allah et al. [16]. Fifty
FM12 ve -ve  Minia city grams of polished rice were moistened overnight with
Emi ig? : m':t:i ‘:g 50 ml distilled water. Excess water was decanted and
EMLS e N Mallawi city fIask; containing rice were autoclaved at mfor
. . 15 min. for 2 consecutive days. Autoclaved rice was
FM16 388 + Benimazar city . . .
FM17 126 . Maghagha city inoculated with 2 ml pf prepa_red spore suspensions
FM18 4495 . Matai city of each of the tested isolates in sterile distilled water

containing approximately ¥0conidia/ml. Inoculated
4Based on TLC. flasks were incubated at 28C for 3 weeks in the
~ve: not detected. dark. Flasks were shaken once every day to prevent
rice adhearing and to distribute the inoculum. At the
from freshly harvested samples of maize ears collected end of the incubation period, cultures were transfered
from Minia Governorate in Egypt, to produce F8nd from flasks and dried on the bench at room temper-
FBy was determined. ature, then finely ground using an analytical electric
mill (Tekinar A-10) and the fine powder was kept at 4
°C for fumonisins analyses. Uninoculated autoclaved
Materials and methods rice treated in the same trend served as control.

Maize samples. Freshly harvested hand-shelled maize Extraction and clean up. Five grams of ground rice
ears were collected during the 1996 season. Eighteenof each sample and 0.5 g sodium chloride were placed
samples of moldy ears were collected from the major in blender jar and 100 ml methanol — water (8 : 2 v/v)
producing areas (4 ears per sample) of corn at Minia were added and the mixture was blended for 2 min at
Governorate (Table 1). Corn samples were visibly in- high speed and filtered through prefolded filter paper
fected by molds. All samples of corn seeds selected (Whatman No. 1).

were of the white hybrids (local variety) except one The filtrate was cleaned following the method of
sample which was of the yellow sweet corn. Samples Rottinghaus et al. [17]. A & clean up column (Sep-
were brought to the laboratory in clean plastic bags Pak Cartridge) was preconditioned with 5 ml methanol

and kept at £C. followed by 5 ml 1% aqueous potassium chloride
(KCI). Two ml of the filtrate was combined with 5
Isolation and identification of F. moniliforme.Vis- ml 1% aqueous KCI and applied to the column. The

ibly infected kernels from each sample were surface column was washed with 5 ml 1% aqueous KCI fol-
sterilized using 1.5% sodium hypochlorite solution for lowed by 2 ml acetonitrile:1% aqueous KCI (1 : 9
3 min, then washed thoroughly with sterile distilled v/v) and the eluants were discarded. The fumonisins
water and completely dried using sterile filter pa- were eluted with 4 ml acetonitrile : water (7 : 3
per. Five surface sterilized grains were plated on agar v/v), and the column eluant was evaporated to dry-



ness under a stream of nitrogen at®®& The residue
was redissolved in 0.1 M sodium borate (200
and aliquots (5Qul) of this solution were used for
derivatization. The clean extract was kept &tCifor
fumonisins examination by thin layer chromatography
(TLC) according to Cawood et al. [18] and analyses
by high performance liquid chromatography (HPLC)
following the method of Shephard et al. [19].

Analytical method. The clean extract (10, 20, 3d)
was spotted on TLC plate (Aluminium sheet, silica gel
60, F254, Merck Art. 5554, Gemany) along with 5
ug each of FB and FB standards (Dr. R. Eppley,
FDA, Washington DC, USA). Fumonisin standards
were dissolved in acetonitrile : water (1 : 1 v/v). The
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agar medium selective féiusarium Eighteenisolates
of only F. moniliforme(Sheldon) were isolated from
the 18 corn samples collected from 7 locations at
Minia Governoratef=. moniliformewas found to be the
dominant species isolated from all the tested samples.
The presence of one or moFeisariumspecies in
corn seeds of infected ear kernels was reported earlier
from different countries. In Egypt, El-Maghraby et
al. [21] isolated four species ¢fusariumfrom white
hybrids of corn grains. They observed thatmonil-
iforme was the dominant species. In Italy, Logrieco
et al. [3] reported the occurrence fmoniliformein
preharvest maize ears (yellow hybrids) and it was the
predominant species in infected ear kernElsnonili-
formeis considered to be the most commfeusarium

spots on the plate were dried with a heat gun to remove species occurring in tropical and subtropical climates
solvent from the spotting zone and then developed in [22], and the most prevalent fungus associated with

ethyl acetate : acetic acid : water (60 : 30 : 10 v/v/v) to
within 1-2 cm of the plate top. The plate was air-dried
and sprayed withp-anisaldhyde (0.5% in methanol
. sulfuric acid : acetic acid (90 : 5 : 5 v/v/v) and
incubated at 100C for 5 min.

corn in USA [23].

Toxigenicity

Fumonisin B and B were initially detected on TLC

O. phthaldialdehyde (OPA) reagent was prepared pjates by the presence of reddish spots after spray-

by dissolving OPA (40 mg) in methanol (1 ml) and
adding 5 ml 0.1 M sodium borate and 50 2-
mercaptoethanol.

HPLC injections (10ul) were made between 1

ing with p-anisaldhyde at the locations compatible
to those of the standards of FBR 0.17) and FB
(R 0.24) at the condition of our laboratory. The ratio
of the Ry value of FB/FB, was found to be 0.71.

and 2 min after derivatization. The derivatized sam- This ratio is in agreement with the results previously
ples were analyzed by a reverse phase, isocratic HPLCyeported by Tseng et al [13] as equal to 0.72.

system (Water model 6000 A solvent delivary system)

The concentrations of FBproduced by the tested

equipped with a fluorescence detector (excitation 338 jsp|ates ofF. moniliformegrown on autoclaved rice

mm, emission 420 nm), a 6 k injector and analytical
column (Spherisorb 5 ODS, Dimi 258 4.60 nm).
The mobile phase was methanol: 0.1 M 0, (76
. 24 v/v) adjusted to pH 3.35 with.phosphoric acid.
The flow rate was 0.6 ml/mm.

Since FB was indicated to be the major toxin re-

as quantified by comparing the peak heights ofi FB
in HPLC chromatograms with those of standard, FB
solution are shown in Table 1. The results indicate
that 14 of the 18 isolates & moniliformeexamined
produced FB whereas four isolates were not able to
produce fumonisin. Actually the data presented in Ta-

sponsible for the hepatotoxicological effects caused by ple 1 revealed that thE moniliformeisolates tested

F. moniliformein rats [20], quantification of only FB
in the extracts of the tested isolatesFofmoniliforme

produced FB at concentrations ranging from 69-4495
1g/g in addition to FB.

was achieved from the peak area measurement using £ moniliformehas been reported to produce var-

a Waters 720 data module. FBvas estimated only
visually on TLC plates.

Results and discussion

Occurrence of F. moniliforme in infected maize
kernels

The seed-plate method was used for isolatiorfF.of
moniliforme from infected corn kernels on PCNB-

ious mycotoxins such as fusarin C [24], FBnd
FBy [25]. In this study attention was focused on
the fumonisin-producing ability df moniliformein-
festing corn grains in Egypt. Results obtained were
consistent with those reported earlier by other inves-
tigators who demonstrated that many strainsFof
moniliforme isolated from corn in different coun-
tries, produce fumonisins [25, 11]. Nelson et al. [26]
reported that FBwas produced biz. moniliformeiso-
lates at concentrations ranging from less than 1 ppm
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to greater than 6000 ppm and Theil et al. [27] reported 5.
that maximum production of FBproduced by isolate
of F. moniliformewas 7100 ppm.

It must be noted that althoudh moniliformehas 6.
been reported as a fumonisin producer, some isolates
were found to be non-toxigenic. This difference in-
dicate variation among. moniliformeisolates with
respect to fumonisins production. This suggestion is
confirmed by the work of Tseng et al. [13] who re-
ported that not all the strains Bfmoniliformeisolated
from corn kernels in Taiwan produce fumonisins. In ¢
conclusion,F. moniliformeis a predominant fungus
contaminating our local variety of corn grown in Minia
Governorate in Egypt. Production of fumonisin By
moniliformeisolates from infested corn kernels is re-
ported here which, as far as we know, is the first record
in Egypt.

Since the toxigenic isolates df. moniliforme
which were isolated in this study from corn kernels
produced fumonisin on polished rice, it is not known
whether the toxin production by these isolates is uni-

7.

versal on starchy substrates and whether resistance' ™

to toxin production occurs among different varietes
of these starchy grains. These points needs further

investigation. 12.
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