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Abstract

The typical soil micromycetes Aspergillus niger and Clado-
sporium cladosporioides from the family moniliaceae were in-
vestigated with emphasis on production of ABA into the cul-
ture medium. The both fungi were cultivated in a static liquid
Czapek - Dox medium and agar Czapek - Dox medium. Asper-
gillus niger and Cladosporium cladosporioides showed ability
to produce ABA. Analytical detection of ABA from the culture
medium was performed by TLC combinated with biotest and
HPLC with spectroscopy.

List of abbreviations: Abscisic acid (ABA), Thin
layers chromatography (TLC), High performance
liquid chromatography (HPLC)

Introduction

When Assante (Assante ez al. 1977) published, that
fungus Cercospora rosicola produces ABA, they
also suggested that this fact may play a role in
growth regulation within ecosystem. Production of
ABA by the fungus, was first, described in this
work. In the last years literature takes notice of the

ability of some saprophytic and parasitic fungi to
synthesize ABA into the culture medium (Crocoll
et al. 1991, Filimonova 1991, Dérffling and Peter-
son 1984, Okamoto ef al. 1988, Michniewicz et al.
1986, Janitor and Vizdrova 1994, Vizirovd et al.
1997). In this literature are described some fungi
from subdivision of Deuteromycotina which form
terrestrial ecosystem, however they are also para-
sitical during their lifetime. In the present literature
the data is absent about the secretion of mentioned
substances by typical soil micromycetes, but the
content of ABA in soils was described (Vizarova et
al. 1998). The present work deals with production
of ABA into the culture medium by Aspergillus ni-
ger and Cladosporium cladosporioides (Deutero-
mycotina - Hyphomycetes - Moniliales), which are
a typical representantves of micromycetes of eutric
fluvisols (Je) (WRB, 1994) in southern Slovak Re-
public.

Material and methods

The fungus Aspergillus niger and Cladosporium
cladosporioides were isolated from localities
Gabcikovo (Fig. 1, 2). The fungi were cultivated in
a Czapek-Dox agar and a liquid medium (Fassa-
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Fig. 2. Cladosporium cladosporioides - conidiophore and co-
nidia (SEM, x1100)

tiovad 1979) containing the following compounds: 3
g NaNO3, I g KHyPOy, 0.5 g KCL 0.5 g MgS0O4 -7
H,0,0.1 gFeS0O4 -7 H,0, 30 g glucose, agar, water
1,000 cm3 (pH before inoculation was 5.0). The
cultures were inoculated with a spore suspension
which is prepared by washing of 14 day old culture
on Czapek-Dox with sterile water and kept in an in-
cubator at 25 "C. After 20 days of cultivation the
analyses were performed.

Extraction and purification of ABA from Czapek -
Dox agar medium

Each culture medium (16 ml) was extracted with
76% methanol three times at the temperature +5 °C.
The extract was filtered through filter paper. The
filtrate was evaporated under vacuum at the tem-
perature 35 °C to evaporate of methanol fraction.
The water fraction was filtered on Dowex 50 col-
umn in H+ cycle (20x3 cm). The filtrate which had
pH 3.5 was extracted 3 times with ethylacetate. The
mixed ethylacetate extracts were evaporated in vac-
uum to dryness at 35 °C. The residue were disolved
in methanol. The solution was filtered on DEAE
cellulose column (3x5 cm) in methanol using vac-
unm filtration. The methanol extract was dried and
disolved in I ml of MeOH for spectroscopy. One
part of this extract was used for HPLC determina-
tion, and the second part was used for biological de-
termination using biotest according Nikolaeva and
Daleckaja (1963).
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Extraction and purification of ABA from static
liquid Czapek - Dox medium

The method of column thickening on Dowex 50 (in
H* cycle) was applied. The filtrate before the sepa-
ration was of pH 5.2. The filtrate was further puri-
fied on Dowex column (20 cm long, 3 cm diame-
ter). Resulting purified filtrate showed pH of 3-3.2.
This lower pH indicated separation of low basic
substances. The filtrate after column thickening on
Dowex 50 (in H* cycle) was three times extracted
with ethylacetate. Mixed ethylacetate extracts were
evaporated in vacuum to dry at 35C. The residue
were disolved in methanol. Obtained solution was
filtered on DEAE celulose column (3x5 cm) by
vacuum filtration. The extract was dried and again
disolved in methanol for spectroscopy and used for
TLC, biotest and HPL.C.

TLC on silica gel

As adeveloping mixture the benzene - ethylacetate
- acetic acid (100/20/5; v/v) was used. For rechro-
matography mixture the benzene - ethylacetate -
acetic acid (70/30/1; v/v) (Rypak and Kamenicka
1986). The Ry position responsible for ABA was
determined with UV lamp at 254 nm. This position
was further used for ABA detection by a biotest ac-
cording to Nikolacva and Daleckaja (1963). The
method is based on inhibition of seed germination
of mustard seeds.

High performance liquid chromatography
(HPLC)

The HPLC system for analyses consisted of a col-
umn Separon SGXRPS 7m (150x3 mm) cluated
with mobile phase water - methanol - acetic acid
55:44:1 (v/v/v), flow rate 0.4 ml-min-!, detection
UV at 245 nm. Retention time for ABA standard
(MERCK) DL - cis, trans - abscisic acid (99.5 %)
ranged from 8 to 9 min.

HPLC determination of ABA with spectroscopy

For this determination we used liquid chroma-
tograph with two dosimeters f. LABORAT model
3 s, programator GP 2 with spectrometry detector
for UV and determination program f. DATA APEX.

Results and discussion

The results which were obtained from the analysis
of culture medium of Aspergillus niger and Clado-
sporum cladosporioides, after 20 days of cultiva-
tion showed the ability of those fungi to produce
ABA into the culture medium in in vitro conditions.
The method of purification and identification ap-
plied in our experiments demonstrated a consider-
able production of ABA. These results are highly
significant when statistically evaluated (P=0.01).
Production of ABA by bouth fungi verified the re-
sults which were obtained by HPLC and HPLC
with spectroscopy (Fig. 5, 6, 7). HPLC with spec-
troscopy demonstrated higher quality ABA purifi-
cation from culture medium.
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Fig. 5. Determination of ABA in Aspergillus niger by HPLC
1 - ABA from Aspergillus niger
2 - ABA standard

Fig. 6. Determination of ABA in Cladosporium cladosporioi-
des by HPLC

1 - ABA from Cladosporium cladosporioides

2 - ABA standard
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Fig. 7. Determination of ABA produced by Aspergilus niger and Cladosporium cladosporioides into cultivation medium by HPLC
with spectroscopy. A - spectroscopy of ABA standard; B - spectroscopy of ABA from Aspergillus niger; C - spectroscopy of ABA
from Cladosporium cladosporioides
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Our results correspond to the literature data that the
following fungi produced ABA into the culture me-
dium: Agrocybe praecox, Alternaria alternata, Co-
prinus domesticus, Cunninghamella echinulata,
Mucor spinosus, Polyporus brumalis, Rhizopus ar-
rhizus, Rhizopus nigricans, Trametes versicolor
(Crocoll et al. 1991), Cercospora rosicola (Assante
et al. 1977), Cercospora pini-densiflorae, Cerco-
spora theate, Cercospora fici, Verticillium dahlie
(Okamoto et al. 1988), Fusarium culmorum
(Michniewicz et al. 1984), Botrytis sp. (Dorftling et
al. 1984), Schizophyllum commune (Janitor and
Vizarova, 1984). Monilia fructigena, Monilia laxa
Sacc. and Cytospora cincta Sacc. (Vizarova et al.
1997). Our results are very interesting as up to date
data describe production of ABA, only by phyto-
pathogenic fungi. The fact that soil micromycetes
secreted ABA in culture medium is new and corre-
lates with data (Vizdrova et al. 1998) which de-
scribed ABA content in soils. At this time abscisic
acid is for plants a phytohormone with inhibitory
effects characterised at present as a “stress phyto-
hormone”. On the other hand, from the literature 1t
is known that ABA stimulated the growth of some
fungi e.g. Cylindrocarpon destructans (Zins.)
Scholl. (Michniewicz et al. 1986) and Fusarium
culmorum (Michniewicz et al. 1984) and Cerato-
cystis fimbriata (Stopiska and Michniewicz 1988)
and had no inhibitory effect on the growth and de-
velopment of Bolumeria graminis (DC) Speer
(Vizarova 1993) and Seprtoria tritici (Vasjuk and
Musatenko 1998). Our results support the supposi-
tion of Assante et al. (1977) that production of ABA
by soil micromycetes may play a role in growth
regulation in the ecosystem. The results from our
study of ABA production by typical soil micromy-
cetes allow us to express assumption that fungi
from Deuteromycotina have the abbility to produce
ABA during their growth and development as a “vi-
tal part*. Enzymes whose admittance into the pro-
cesses of ABA biosynthesis are not known at pres-
ent time and are not described in literature. We hope
that our results will contribute to the extension of
the knowledge about the important role of ABA
production by micromycetes in growth regulation
within the ecosystem.
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