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ABSTRACT

Twelve filamentous osmophilic fungi of
local and foreign wheat meal were isolated
and identified. Ten of the isolates belong
to the genus Aspergillus; one to Penieillium
and one to Paeeillomyces. Most of the isol-
ated fungti could thrive high concentration
of sucrose more that 60 % Only Aspergillus
candidus and Aspergillus ornatus tolerate
80 % suerose concentration. All the isola-
tes eacpet A. quadricinctue contain toxic
materiala tn their mycelia and produce them
externally, The action of untritional requi-
rements, physical and ehemical environments on

‘growth were studied.
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INTRODUCTION

The term osmophily was proposed in (1912) by Richter.
It was used te describe micro-—brganisms which grow and mult-
iply in a solution of high osmotic pressure. Such organisms
- were separated into two categories, those which require sol-
utions of high osmotic pressure for growth and those which grow
over a wide range of concentrations (Scarr, 1951). ‘

The ability of an organiém to thrive in relatively dry
environment is potentially determined/ by its response to the
activity of the solute whether high or low and less obviou-
sly to the possible effects of osmotic pxéssure. _

There are goups of micro-organisms which can thrive in dry
environments which need not necessarily have a high ionic
strength; examples of those organisms are the socalled "osmo-
philic" yeasts and "Xeréphilic" moulds (Seott, 1956)
Ingram, (1957) and Onishi, (1963). |

A commcn'method used in isolating As rgillus species
that invade stored seeds i8 to place the seeds on malt agar
containing 7.5 - 10 % Nacl or on Czapek's medium with up

to 80 % sucrose (Christensen, 1957),

Rapper and Fennel, 1965, showed that some members of
Aspergillus glueus group have osmophilic properties. However ,
Kulik and Hanlin, (1968) , showed that other aspergilli may
grow under halephilic conditions.

Little or no information are gi%en in the literature about
the physiological or biocchemical basis of the tolerance of
concentrated sugar solution by these organisms,
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MATERIALS AND METHODS

Wheat grains:

Two samples of wheat grains were used in this invest-
igation. One of them was.imported, collected from Embaba
Cereal Stores, Giza, Egypt. The second sample was local
and obtained from Kafr Sakr, Sharkia, Egypt, after being st-

ored for 12 months in the common farmer storage rooms.

Media:

1. Bunt and Rovira medium: It was used as deviced by
Louw Webley, 1959 and modified as required by varying the

carbon source supplied or its concentration.

2. Dox-rose bengal agar medium: It contained 2 % sucr-

ose; 0.2 % Na3 ; 0.1 % KZHPO4 H O.OS%MgSO‘.1 p 7H20 ; 0.05 %
KCl ; traces FeSO4 ; 0.004 % rose be ngal and 2 % agar ;

PH was adjusted at 4-4.5 after sterlization.

Standardized - spatula spray technique :

Fungi in the wheat meal were studied using the standa-
rized-spatula spray technique as given by Elwan and El-Syed
1964. ©Surface sterilized wheat grains were ground thoroug-
hly in a sterile mortar. The meal was passed through 0.2 mm
sterile sieve under aseptic conditions. The load of a stan-
dardized spatula was evenly sprayed on the surface of Bunt &

Rovira medium. The plates were incubated at 30°C.

Purification:

Spores or hyphal tips were detached and allowed to dev-
elop on Dox's rose-bengal agar. No difficulty was encounte-

red in getting pure cultures of fungal isolates.
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Identification:

Fungal isolates were identified using Gilman, 1956 ,

Barnett, 1960 and Raper & Fennell, 1965 , schemes.

RESULTS

Results indicate that twelve osmotolerent fungal spe-
cies (Table 1) belonging to the three genera Penic¢illium ,
Paceillomyces and Aspergillus were isolated. Paecillomyces elegans,
A. melleus and A. ornatus were recorded only in the foreign
wheat sample. On the other hand, A. petrakii, A. terreus and A.

glucus were detected only in the local wheat meal.

Percentages of the organisms as related to the total
mycoflora on gradient sucrose concentration supplied to bunt
and Rovira medium are shown in Table (2). A. candidus and A. ,
ornatus tolerated up to 80 % sucrose concentration.
A.quadricinctus,, A. fumigatus and A. meleus tolerated upto 60 %

sucrose concentration. 4. Japonicus tolerated up to 50 % suc-

rose concentration. Paecillomyces elegans, Penicillium sp, A. rest-

o
°

rictus, A. glucus, A. petrakii and A. terreus tolerated up to 40

sucrose concentration.

Results of cultivating the isolates in gradient sucrose
concentration supplied to Bunt & Rovira liquid medium are
represented in Fig. (1) . The increase of sucrose concent-
ration up to 80 % affected, but did not completely inhibit,
the growth of A. candidus and A. ornatus, 70 % sucrose concen-
tration did not completely inhibit the growth of the above
species and also A. japonicus, A. petrikaii, A. melleus, P. elegans ,

L)

Penicillium sp and A. terreus. All species grew on 60 % sucrose
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Table {2} : Percentages of the organisms as related to the total mycoflora on gradient sucrose

concentration supplied to Bunt & Rovira medium using the standerrdized spatula spray
technique.F, foreign wheat sample, L, local wheat sample.

Sucrose . Conc . { %)
30 a0 50 60 70 - . 80

Sample Sample Sample Sample Sample Sample

F L F L F L F L F L P L
A -condidus 3.1 2.4 8.0 14.0 20.0 61.0 46.4 84.0  62.3 100.0 56.0 100.0
2. fresigmins 8.0 36.0  14.0 24.2  12.0 0.0 3.6 0.0 " To.0 o_.d 0.0 0.0
A joponics ' 1i.1 21.1 1.3 16.1 8.0 14.0 0.0 0.0 0.0 0.0 0.0 0.0
A quadiricinctxs 7.2 8.0  16.4 13.3 8.0 25.0 0.0 16.0 0.0 0.0 0.0 0.0
A.restrictss 9.2 8.3 2.1 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Peniciliivm sp 23.0 4.0 16.1 10.0 0.0 0.0 0.¢ 0.0 0.0 0.0 . 0.0 0.0

' 3.4 @O 2.2 0.0 18.0 1>0..o 0.0 0.0 0.8 0.0 -0.0 0.0

2.0 0.0 740 0.0°  33.0 30.0 0.0 37.7 0.0 - 0.0 "44.0 0.0
Poecillomposs elegans 31.0 0.0 21.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 5.2 0.0 3.0 0.0 0.0 0.0 0.0 o.o', 0.0 0.0 0.0
A-petraiii 0.0 9.0 0.0 5.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0

0.0 5.2 0o 6.3 0.0 0.0 0.0 0.0 0.0~ 0.0 0.0 0.0
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However, the optxmal coneentratian for growth was 30 or
40 & sucrose accrading to the Species {FPig. 1) . 80 36 %
sucrose concentration was used in further studies.

The mlnimum inhibitory concentratiens (M.I.C. ) of
six caroon sources are given in Teble (3), Results show
clearly the M. I C, value is a function of ‘the used carb-

on source. ®

Fig. (2) shows that the species tolerance to 36 %
sucrose varied greatly with PH variation. However, acidic
PH favoured the osmotolerance by most of the isolates.

Optimum temperatures were found to Pe within the
range of 25 ~ 30°C depending on the species; either the
increase or the decrease in incubation temperature than
that range minimized the osmotoletance of these fungi
Fig (3).

Results given in Table (4) indicate that all the dr-
ied fungal mycelia except that of A. quadricinctus showed
lethal effect on the experimental micé.[ The growth filtr-
ates of the isolates were toxic at different levels except
those of A. glucus and A. quadricinctus.
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it

Table (3) Minimum. concentrations of,different carbon sources
inhibitory (M.I.C.) for iselated osmophilic fungi.

.M.I.C. of different carbon sources (%)

Fungal isolates

Sucro- Glucose Frue= Lact- Malt- _
se tose ose ose starch

A. candidus | 90 90 70 90 90 25
4. fumigatus 70 70 506 90 80 25
A. japonicus 80 80 80 80 90 30
A. quadricinctus 70 70 80 70 80 30
A. restrictus 70 70 90 90 20 25
Penicilium ap. 80 80 50 70 70 30
A. melleus 80 90 70 90 90 30
A. ornatus 90 90 70Q 90 90 l'2;5
Paecillomyces 80 . 80 90 90 90. 490
elegans '

A. glaucus 70 70 E?O 70 80 ° 25
A. petrakii 80 80 60 70 80 25
A. terreus 80 | 80 50 70 80 25
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‘rableM) : 'l‘oxic:.ty tests of aven driod ﬂungal mycelium and‘i_ AR

funqal growth filtrates u :!dtarmined by thé

percentage mortality dmang au.bino mice Mortaiity"ﬂ Sia

percentage in. conttol was gero.» TRy

R btiéd;myée’linm ;  _ _ Filtrate

Treatment Organism . ... . e
e "v"‘:'%,‘;:iétﬁt'ality g mortal:.ty

i roamiit it i n

A. terreus j. S : .'4;':,"*:.-10.0 Sl ‘. 50
A pemgates 0 . 100
A qmd!'wtmm o o o i L |
A jeomiews 100 100
A. restrictus S 100 | 2o
A. Petrakii | TR .
4. oandidus - | 0 - 20
A. melleus o ' 100 o
A ormatue o 100 100
Pasotilomposs clegmne - 100 | 100
Peniaillin op. o 100 o
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DISCUSSION

The ability of certain micro-organisms to prolife-
rate in wheat grains or meal during storage is a probl-
em which might not only affect the quality of this wide-
ly used food stuff but also might cause harm to the con-
sumers. Microbial spoilage in storage would be due to
various biotic entities among which fungi could be

important.

Pungi which could thrive at high concentrations of
carbonacious materials are considered osmotolerant. and
occasionally they might be osmophilic.

Twelve osmotolerant fungal isolates that developed
on Bunt and Rovira medium receiving increasing gradient
sucrose concentration (30 - 80 %) proved to belong to
'three genera namely Penieillium, Paaoillomyces and Aspergillus .
The recorded species were one each of  Pentoillium and
Pascillomycecs whereas ten species were found to belong to
Aspergillus vis: A. fumigatus, A. japonious, A. quadrioinotus, A.
candidus, ‘A. restrictus, A. gluous, A. patrakif, A. melleus, A,
ornatus and A, terreus., Aspergilli are thus the predominant
osmotolerant isolates. Similar resulte were recorded by
Christinse, (1972), who coneluded that fungi are the caus~
ative of deterioration of stored grains and seeds.

Inecreaeing sucrose concentration up te 60 % affected
but did neot eompletely inhibit the growth of the isolates .
Isolates proliferate at normal as well as higher cencent-
rations thus revealing a facultative osmephilie behavieur.



_ tiThe mlnlmum inhlbltory concehtration (M I.C. ) of the
1]:supp1emented monosaccharides and disabcharldes ranged .
from 30 - 90 ,*'?3 However, the M.I.C. of starch (polysac-

>7_1char1de) was relatively low (25 - 40 %) The magnitude S

fih”°f differences between M 1.c. valuea of starch on one hand

“'vb profllerate. This would indicate that channels of.keeplng

4.1iefthe cell to osmotic stress.t~k*x;v»-«

H"ivnutritlonal and toxicologlcal aspects.w As exPeCted nd’ obl:

__“hand all others (mono‘- & disaccharides) on the other hand "
‘f;fwould show the potential role of enzymatic effect.. It wou-j;
, iffld show that amylese synthesis in eppreoiable amounts is .
'”f1h1ndred by the increase of ‘starch concentration whereas

fenzymes responsible for degrading sucrose. lactose - * and
"jmaltose are not equally azfectad. S

Wl

Wlth regard to the effect of PH. 811 the fungal iso--
‘lates could grow ih the :ange ‘of PH 2.6 to 9.2 except A.
"1nmutu8- The tolerance to sucroae concentratlon varled - :
"greatly W1th pH variatlon.r Generally the osmotolerance of
o _the 1501ates mcreased ;n the pH ranga of 3 - 5.. L

o COncerning tha effect of incuhat%on temperature, a11 R
gthe osmephilic iaolatea proved melophillc and their osmotlc;,g'i

o ‘Ttolerance decreased below 25 C and above 30 C_. Temperat-“v*
e ures of 50°C and higher did not help the mrcrobial cells tof

'f}pace with thermal stress ‘are different from those‘ﬁdaptv'g

| The prcblem tackled in this work 1s concerned,wl h the,
v,y?occasmonal 9p011age of wheat meal , Needless to say-: ;
. this is related to human Welfare in various ways includin

'fﬁlgate osmOphlly was recorded “but facultatlve osmophlles }f”f
"iWere qulte common. Thelr mlnlmum inhlblting concentratlonslﬁ
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indicate that increase in humidity in storage would lead to
spoilate of the stuff material particularly when it is known
that almost all the facultative osmophilic fungi were found
(untabulated) prbteolytic, amylolytic and lipolytic.
Furthermore most of the isolates caused significant rates

of mortality of mice indicating toxicity.

‘The present work helped to reveal the occurrence of
osmotolerent fungi mainly belonging to the genus Adspergillus

that could resist and proliferate at concentration of sucro-
se as high as 80 % and that these would be of practical.

importance if conditions favourable for proliferation arz:

reprecented in the environment.
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