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Antimicrobial spectrum of a fungal pigment
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ABSTRACT

Fusarium solani produces an orange-red, extracellular pigment which is
shown to possess antibiotic activity against some Gram positive bacteria and
fungi. Growth of -the organisms is inhibited with as low a pigment concentration

as 0.5—-1.0pgmi L.

INFRODUCTION

Fungal production of secondary meta-
bolites has drawn attention for their impor-
tance in. synthesis of antibiotics and
alkaloids on the one hand and toxins on the

other hand (Pape and Rehm, 1986; Mall

and Chauhan, 1990). Pigments are one
form of these secondary metabolites, which
have found use in different ways such as
in the dyeing industry (Mounter, 1997) as
also for their antimicrobial properties
(Miller, 1961); well known examples of an-
tibiotics are penicillin and griseofulvin
produced by Penicillium spp. (Pape and
Rehm, 1986). A report also shows that the
culture filtrate of Fusarium solani can
cause destruction of the nematode respon-
sible for root rot of Phaseolus vulgaris
(Vagdhera ef al., 1995). '

Antimicrobials may be specific for
eukaryotes or prokaryotes, and further, for
‘either Gram'positive or gram negative or-
ganisms. The present study was carried out
firstly, to examine the antimicrobial proper-
ty of the fungal pigment, and further, its
spectrum of activity.

MATERIALS AND METHODS

Organisms-and cuiture conditions:.

Host culture:: Fusarium solani (Nazareth

and Mavinkarve, 1986) was grown in

mineral salts medium (Fe'mandes and
* Nazareth, 1999) incubated for 2d- at room

temperature of 30°C and 200 rpm.
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Bacterial test cultures: Laboratory stand-
ard cultures of Staphylococcus. aureus,
Micrococcus roseun, Sarcina lutea, Bacil-
lus, Klebsiella, E. coli, Salmonella, Shigel-
la, Vibrio, Proteus, Serratia, P. aeruginosa,
Flavobacter and Aerobacter were nsed for
the study.

Fungal test cultures: Air-borne species
were isolated and purified on Sabouraud’s
apar, and identified on the basis of mor-
phological and cultural characteristics.
These, together with laboratory cultures,
Aspergillus terreus and Pleurotus ostreatus,
were used to study the antimycotic effect
of the pigment. Inhibition of growth of the
host culture by the pigment was also ex-
amined.

Preparation of pigment stocks: The
orange-red, extracellular pigment was ex-
tracted from the culture broth with
chioroform and concentrated to near dry-
ness, then redissolved in distilled water by
addition of a drop of acetone to aid
solubilization, and the concentration
measured in terms of absorbance at A max
of the pigment at 500 nm. A proportionate
amount of chioroform extract was also con-
centrated to dryness. to obtain the cor-
responding dry weight of the pigment.
Antimicrobial testing: The pigment stock
solution was added to 10 ml of nutrient
broth or potato dextrose broth to an O.D.
of 1.0 at 500 nm, for bacteria or fungi
respectively; this contained an equivalent of
2 pg pigment mi~! broth.
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Bacterial test cultures S. aqureus,
Micrococcus, Sarcina, Bacillus, Klebsiella,
£, coli, Salmonella, Shigella, Vibrio,
Proteus, Serratia, P. aeruginosa, Flavobac-
ter and Aerobacter were inoculated in NB
with and without pigment grown at room
temperature, 200 rpm and the growth
monitored on 0,1,2,3d, by increase in O.D.
at A650 nm

Fungal cultures isolated, Pleurorus and
the Fusarium host culture were also inocu-
lated into PDB with or without the pig-
ment, and incubated at room temperature,
and 200 rpm. Growth was monitored
visually from 0-11d. In a subsequent ex-
periment, growth was monitored visually
from 0-7d, then estimated on 7th day, in
terms of dry weight.

MIC test: Three bacterial and three fungal

cultures susceptible to the pigment, were

inoculated into NB/PDRB respectively, con-

taining 0—4 g pigment m/' broth, and in-

cubated and examined for growth as given

above,

RESULTS AND DISCUSSION

Pigment: Fusarium solani produced an

orange-red, quinone type, extracellular pig-

ment within 48h of growth under shaker -
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~conditions and RT of 30°C; the pigment
‘absorbs maximally at a wavelength of 500

nm.

Antimicrobicity test: Of the fourteen
bacterial genera screened for response to
the pigment (Fig. 1), it was observed thac
the three gram positive cultures: §. aureus,
Micrococcus roseum, Sarcina lutea were
sensitive. However Bacillus was resistant,
this is atiributable to its sporulating nature
and consequently increased resistance to
adverse conditions. Likewise, growth of the
Gram negative cultures were not inhibited
by the pigment, except for Kiebsiella,
which is susceptible to some extent at
2ug ml™ " concentration of the pigment.
Gram negative bacteria are known to be
more resistant than gram positive bacteria
to microbicidal drugs. The cell wall of
gram positive organisms impedes the pas-
sage of only quite large molecules (Rcse
and Wilkinson, 1970) and would therefore
permit the entry of the pigment molecules.
On the other hand, the cell envelope in par-
ticular, the outer membrane of gram nega-
tive bacteria is more elaborate (Nikaido,
1979), and thus is more resistant to the ac-

Table 1. Growth of test cultures: [C] in absence and [T] in presence of the pigment

Growth
St. Culture od 2d 5d . 11d
No. ' C T ¢ T c T . C T C T
L. Aspergillus - R CHE At 4+
2. Aspergillus - ~ 4++ 4+ ++. +++ ++
3. Aspergillus - - ++ + ++ + +-+ + 4+
4.  A.terrewr - — + A ) +4+ ++
5. Penicilliun - - ++ - £ o+ o+
6.  Penicillium - - 44+ - »+:;L D e+ ++
7. Penicillium = - & - o+t o+
8.  Penicillium - - + - + +
9. Penicillium - + + - +4 ¥
10.  Pleurotus - P T o+ ++
11.  F.solani - - 4+ ++ i+ 4

- No growth; +/- to +++, increasing iﬁtensity of g,rowtb




ANTIMICROBIAL SPECTRUM OF A FUNGAL PIGMENT - 51

q@@bybc?wJMiaowgcus_j ‘ Sarana

»

A6S0

.5

e

o 1 2 4lo- 1 2 3le 1 2
Incubation (d) »
| Shigella Vibrio | E coli

F

Pseudomonas | Flavobacter | Aerobacter |

5 Proteus Serratia

o 1]
[ 23
|
<°.s.
'4 . 4 .
’ e 1 2 3

o ¢ 2 3'0o 3 2 30 2 2 '3
Incubation (d)

Fig 1. Growth of bacterial species: 0-0, in absence and e-e, in presence of the pigment

4

-]
-
»
w

B  Penicillinm Pleurotus}Fusariam

8 5

DRY WEIGHT (mg)
[y
Q

~ €ULTURE NUMBER

Fig 2. Growth of fungal species: [1 in absence, and .. in: presence of the pigment




52 _-A. NAZARETH AND W. D'SOUSA

o F—— - , Penicillis —

S. aureus :““" OCOCCHS  Sarcina || 4 terreus (No. 8) mPemedhu;;]”
: F ®o.9) | B
1.0] bac :
=]
<
3

o5 fio
»
A

o nananat WOONNN nonoond 10000 \00q |,

GOS8 L1513 4 CeFi 153 3 4 OOF1I1EL 3 S L 234 01 234&% <8 1234
PIGMENT CONCENTRATION (ug ml™)
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tion of dyes, chemicals, enzymes or an- used such as kanamycin, streptomycin,

tibiotics.

Of the fungal cultures isolated, three

were identified as Aspergillus, and five as
Penicillium spp. Amongst the fungi tested
(Fig. 2), the three air-borne isolates of
Aspergillus were resistant, exhibiting mar-
ginal decrease in growth in presence of the
pigment, while A. terreus and all the iso-
lates of Penicillium were sensitive. It is
seen thus that the affectivity of an an-
timicrobial may differ with respect to dif-
ferent. genera of fungi, and further, may
even. be species-specific. Growth of
Pleurotus ostreatus was not appreciably af-
fected by the pigment. It was in fact ob-
served that the culture absorbed the pig-
ment, the mycelial inoculum plug having
turned reddish, leaving a clear culture
broth.
The pigment was not self-inhibitory to
the host Fusarium solani culture,

MIC test:” The MIC testing of the sensi-
tive gram-positive bactenal cultures, A. fer-
reus (No: 4) and-“two of the Pemcdlzum
spp.-(No 8, 9), showed thaf these'were in-
hibited by“the lowest pigment concentration
tested: 0.5pugml™' and 1.0pgml™!
bacteria and fungi respectively (Fig. 2).
This level is comparable with/even lower
than concentrations of standard antibiotics

for .

tetracycline,

The results presented above hold
promise for use of the extracellular pigment
as an antimicrobial agent in laboratory ex-
periments for elimination of the undesired,
susceptible organisms such as gram positive
bacteria, and consequent isolation through
selection of organisms with natural resis-
tance to the pigment, namely, the gram
negative bacteria; or similarly, the selection
of certain genera/species of fungi over -
others.

Furthermore, with the increasing in-
cidence of antibiotic-resistant organisms
and nosocomial infections involving
Staphylococci, Streptacocci, E. coli, Ser-
ratia marcescens, Proteus, Pseudomonas
aeruginosa, Flavobacterium (McKane and
Kandel, 1996) it is of .vital importance to
investigate the occurrence of newer an-
timetabolic agents. While the pigmént may
not gain importance for oral chemotherapy,
it-coutd very well be considered as a topi-
cal chemotherapeuuc agent in localised in-
fecuons; It has indeed. shown’ proxmse in in-
hibitio /,of growth of S. aureus as seen
above, as well asiof a- dermatophyuc fungus
‘(unpublished data), amd study is being car-
ried out in this regard.
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