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Abstract

During a survey on the presence of species of the genus
Aspergillus in the air of the city of Barcelona (Spain), the
following species were identified: Aspergillus flavus Link,
A. niger van Tieghem, A. fumigatus Fresenius, 4. clavatus
Desmaziéres, 4. terreus Thom, A. chevalieri(Mang.) Thom
et Church, A. niveus Bloch, emend. Thom er Church,
A. ochraceus Wilhelm, A. versicolor (Vuillemin) Tiraboschi,
and A. amstelodami (Mang.) Church et Thom.

Introduction

The genus Aspergillus is one of the basic components of
the atmospheric mycoflora in most cities of the world.
However, few are the authors of aerobiological surveys
which indicate the different species of the genus isolated,
and on the other hand, the seasonal presence the year
around of the different species encountered is seldom
considered.

The authors of this paper present a survey of the dif-
ferent species of Aspergillus isolated in the air of Barcelona
at different intervals of the day and at different areas of the
city during the two-year period comprised between the
month of February 1976 to the month of January 1978.

Material and methods

Sampling methods have been described in a previous
paper (3). Samples were recovered daily during a period
of 24 months at four sampling areas of the city: the out-
skirt (A.Z.), the University (B.Z.), downtown (C.Z), and
at the coastal area (D.Z.). The sampling hours were
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established as follows: Early morning (8.30-9.30 A.M.),
midday (1.30-2.30 P.M.), and evening (10.30-11.30 P.M.).
The culture media utilized in the identification of species
were those described by Raper and Fennell (15): Czapek-
Dox agar medium supplemented with 20 or 30 9, sucrose,
malt extract agar and the medium M 40 Y, the latter one
occasionally used for a few species.

Table.l. Number of spores pet cubic meter of species of the genus
Aspergillus isolated monthly.

Morning Midday Evening

MONTH A.Z. B.Z. A.Z. B.Z. C.Z. A.Z. D.Z.
February 32.5 17.6 32.0 30.0 - 14.9 47.5
March 27.5 15.2 20.3 18.7 - 17.5 41.6
April 226.0 66.6 99.9 23.8 16.6 15.2 14.5
May 486.1 31.2 21.1 28,2 25.0 609.8 26.2
June 33.1 36.1 38.3 25.0 21.8 52.1 22.1
July 18.3 5%.2 38.1 28.6 12.5 45.8 88.7
August 33.8 31.2 40.4 21.4 12.5 115.8 18.7
September 15.0 12.5 12.5 12.5 15.6 14.5 21.4
October 12.5 12.5 12.5 15.6 12.5 15.5 25.0
November 25.0 19.8 12.5 12.5 12.5 27.0 16.6
December 17.5 16.6 19.6 12.5 12.5 12.5 12.5
January 19.6 26.7 14.7 16.6 132.5 20.3 2.5
February 18.7 20.8 31.2 12.5 - 15.6 12.8
March - 12.5 12.5 - - 25.0 20.8
April 16.6 29.1 20.8 12.5 - 12.5 25.0
ay 16.3 16.4  13.7 15.0 12.5 12.5 12.5
Tane 35.9 28.9 17.1 20.3 37.5 23.4 12.5
Jualy 22.2 12.5 12.5 12.5 12.95 30.5 -
Auagust 31.8 311 38.4 10.5 12.5 60.8 18.7
September 16.0 12.5 12.5 12.5 15.6 12.6 24.8
October 12.5 12.5 15.6 12.5 14.7 26.0 15.4
November 16.5 14.6 15.7 12.5 10,5 24.7 15.4
december 16.5 15.6 17.4 12.95 12.5 12.6 12.6
January 18.6 25.6 13,6 15.4 12.5 19.4 i0.4

Note: A.Z. = Qutskirt area; B.Z. = University area; T.Z. = Downtown

area; L.7Z. = Codstal area.
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Results

Table 1 shows spore counts per cubic meter, per sampling
at the different hours of the day.

During the survey the following species of Aspergillus
were identified: Aspergillus flavus Link, A. niger van
Tieghem, 4. fumigatus Fresentus, A. clavatus Desmazieres,
A. terreus Thom, A. chevalieri (Mang.) Thom et Church,
A. niveus Bloch, emended Thom ef Raper, A. ochraceus
Wilhelm, A. nidulans (Eidam) Wint., 4. ustus (Bain.) Thom
et Church, A. versicolor (Vuiliemin) Tiraboschi, and 4.
amsteldami (Mang.) Church ¢f Thom.,

Discussion

Species of the genus Aspergillus were recovered along the
whole year, not being subject then, in this instance, to
seasonal variations. However, Kramer et al. (13) reported
seasonal variations of this genus in the air of Manhattan,
Kansas, with a high incidence in spring and a decrease in
summer. From our own experience, we have to emphasize
the high incidence of Aspergillus species during the winter
months, principally at the early morning hours. The
highest counts were found during the months of April and
May at the outskirt area. However, mean values are
generally maintained constant the year around.

Kramer er al. (13) identified in their survey a total of 23
different species of Aspergillus, among which A. niger
van Tieghem was by far the commonest of all (32 9; of the
total colony counts), followed by 4. amstelodami (Mang.)
Church ez Thom (23 %). In the air of Barcelona, Aspergillus
Sflavus Link was the commonest species recovered from
almost all samples, with a decrease during the month of
July 1977. This species was followed in importance by
A. niger van Tieghem.

Among the remainder species of Aspergillus isolated,
A. fumigatus Fresenius, whose importance is well known
in its implication with human health, was found to present
a maximum of incidence during the period between April
and December 1976, mostly at the outskirt area and at
the University area. However, it was never recovered from
the downtown area. A comparative study of the presence
of A. fumigatus was carried out between the air in Bar-
celona and those in three Mediterranean cities in a previous
work (4). Evans (7) found A4. fumigatus in 50 %, of the
exposed Petri plates by incubating them at 45 °C. On
the other hand, the same author considered this species
as a constant component of the atmosphere the year
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around. Hudson (11), in a recent study of thermophilous
and thermotolerant fungi in the air of Cambridge, re-
ported a spore concentration of 0.3-13 spores per cubic
meter, accounting for the 69 % of the total of thermoresis-
tant colonies, finding the highest values during the months
of December and January. However, the presence of
A. fumigatus showed lower values in the air of Israel (2)
and Manbhattan, Kansas (13).

Hudson (13) reported 14 species of Aspergillus isolated
in the air of Cambridge, with an incidence of 1.1-1.4 % of
the total colony counts. The species most frequently found
by this author were 4. amstelodami (Mang.) Thom ez
Church, 4. fumigatus Fresenius, A. repens (Corda) Debary,
and A. versicolor (Vuillemin) Tiraboschi. The highest
values were recorded during the winter months and the
lowest values were recorded from March to April, with
another peak in July and August.

Feinberg’s studies (9) by means of a gravimetric method,
found a lack of seasonal periodicity in the incidence of
Aspergillus species, the distribution along the year being
uniform, and the percent of incidence accounting for the
4 % of the total colony counts. Pawsey (14}, using the same
method, found 54 colonies of Aspergillus during a whole
year among 7.238 fungal isolates. Almost the 50 9 of the
Aspergillus species were recovered in January, February
and June. The incidence of Aspergillus species in the air of
Cardiff (12) was low. Only 34 isolates were encountered
during a period of 12 months.

Studies on the presence of the genus Aspergillus in the
air has been carried out in several cities of the world:
Stockholm (17), San Antonio (Texas) (1), Albuquerque
(New Mexico) (6), Miami (Florida) (18), Florianopolis
(Brasil) (8), Phoenix (Arizona) (10), Turin (Italy) (19),
Pavia (Italy), (5), Trujillo (Peru) (16), among others.

The genus Aspergillus occupied the fifth rank among
the fungi encountered in our own study of the air in Barce-
lona, accounting for a 2.86 9, of the total colony counts,
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