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Airborne microfungi in the bakeries of Berhampur
city, Orissa

A. NANDA, B. K. NAYAK AND N. BEHERA
Microbiology Laboratory, Depariment of Botany,
Berframpur University, Berhampior - 760 007, Orissa

Prevatence of arrhorne fungal spores of twe different bakenes in Berhampur city (Orissa) was studied by Gravity Pewridish method over
a six month period (Qetober'94- March'93). Aotal number of 2102 fungal CFUs assigned (o 39 species including 3 sterile mycelial
forms were encountered during the study period, of which bakery A shared 60 5% and bakery B compnised 39 5% of the total Aspergiffus
spp contributed 50 6% in bakery A and 28 4% in bakery B, while Cladosperinn spp. comprised 13 9% in bakery A and 32 9% in
bakery B torthe tespective totals, Candtda sp. was found 1o be abundant in both the bakeries. In erms of fungal composition. Aspergiflues
spp were recorded maximum ¢ 16) followed by 8 species of Penicillion and 4 species of Cladosporivm The months of Ocrober and
November showed the presence of maximum number of fungal spores while January had the minimum a1 both the bakeries
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INTRODUCTION

The atmosphere. indoors as well as outdoors, contains a large varicly ot fungal spores whose
concentration and composition have been the subject matter of many studies. because of their
relevance Lo allergic disorders and plant diseases (Jurade ez a/., 1990). Anumber of surveys have
been carried out to record the concentration of aerial fungi in cutdoor environments (Agarwal and
Shivpuri, 1974; Clavo et af., 1980; Salviggio and Aukrust, 1981, Nayak and Behera, 1996} whilc.
alittle information is available for working (indoor} environments viz.. sugar factory, bakery, poultry,
tanneries and saw mills (Jarvinen er af., 1979: Crook et al., 1988: Singh and Singh. 1994) A detailed
account. en qualitative and quantitative aspects of fungal spores in specific working environmenis
would be helpful for the effective diagnosis and management of the allergy ailments such as bronchiai
asthma. allergic rhinitis and allergic alveolitis. Singh and Singh (1994) and Klaustermeyer ¢t al.
(1977} reperted that mites, weevils, enzymes and moulds are the main causative agents of allergic
symptoms among bakers. Many workers have carried out the investigations on fungal sporc
concentrations of various bakeries in different countries (Crook ef af., 1988; Singh and Singh,
1994: Singh ¢t af., 1990}, The present study has been aimed to explore the concentrations and
composilions of airtborne fungi of two bakeries situated in the same locality of Berhampur city.
Orissa.

MATERTALSAND METHODS

An acrobiological survey of fungal spores was carried out in two bakeries, termed as A and B,
situaled 5 kms apart in Berhampur city, Orissa. Both the bakeries have four major sections, storage,
mixing of raw materials. baking and packing and marketing. The storage and mixing units were
considered as one unit for sampling purpose as they are adjacent to each other and have a similar
cnvironment. Air sampling was made at the centre of the long hall. Air sampling from the three
units of each factory was made between 10AM. to 1 PM. A1 15 days intervals, sterile petridishes
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(90 mm) containing Sabouraud's agar medivm were exposed in triplicates, five feet above the ground
at each unit for [ive minutes to trap the fungal spores. Although this method does not allow the
quantitative study per unit volume of sampled air, it does permit one to determine the relative
qualitative and quantitative variation between the three rooms. This method is very popular all
over the world in quantifying fungus population in air (Lumpkins and Cerbit, 1973; Kozakeral.,
1980; Chakravertly and Sinha, 1985). Exposed plates, broughtasceptically to the laboratory, were
incubated in culture room up-side-down, maintained at 25+3°C and the number of fungal colonies
(CFUs) developed after 3 days and 5 days after incubation were counted. 1dentification of fungal
species was made with the help of available literature.

RESULTS AND DISCUSSION

During the investipation, a total number of 2102 fungal colony forming units (CFUs), belonging to
39 species and 3 slerile mycelial forms were observed. In quantitative basis, bakery A shared 60.5%
and bakery B shared 39.5% of the total. Monthly variations in CFUs and percentage contribation to
the Lotal are given in Fig.1. Bakery A harboured higher number of fungal isolates than bakery B in
every months. The month of November had the maximum (268) CFUs and January the minimum
(162) CFUs in bakery A while in bakery B October (174 CFUs) and November (120 CFUs)
showed the maximum and the minimum fungal propagules respectively, When both the bakeries
were compared in calculating the percentage contribution from the tolal, bakery A was found Lo be
higher contributer to the airspora
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It was inferred that the higher fungal concentrations of a bakery might be either due to the abundance
of more organic taw materials which enhanced the growth and sporulation of dgirborne viable fungi
or more agitation of the contaminated substrates by workers (Ingold, 1971) than in bakery B.
However, in terms of fungal compositions both the hakeries were similar. This may be either due
to same type of substrate availability of similar conditions prevailing in both the bakeries

Relative abundance of various fungi ohserved at both the bakeries is givenin Table 1, Out of 39
fungal species. |6 species helonged to Aspergillis, followed by 8 species of Penicillum and 4
species of Cladosporiui I is evident from the table that, Asperpillus flavis contributed the
maximem {15.65%) at bakery Afollowed by A. echraceous | 12,359 and Candida sp. (1] A5,
while in hakery B Cladosparium eladosporioides was found to be the highest (24.67%) contributor
fallowed by Candida sp. (16.60%) and Cladasporium chlarocephalum (6.14%). A. niger was
represemied in different concentrations. 4 52% at hakery A ad 5.78% at bakery B. Candida sp., Was
found abundantly in the bakery environmenis in the present study, was not encountercd by other
workers. The fupgal species viz, Aspergillus fumigarus, A. nidutans, A. restrictus, A. sydawi, A.
terrews, Cladospariwm epiphylam, Mertierellusp,. Nigrospora sphaerica, Penicillinm regulosum,
brown and gray sterile mycelial forms were recorded contributing < 1% 1o the wotal CFUs. Alternaria
renussinia, Aspergilins repens, Glivcladium catenulatum and Penicillum purpurescens Were recorded
only in bakery A.

Table 1. Relative abundance of the fungal species, contributed 71% to the total airspora,
recorded at both the bakeries

Fungus Percentage occurrence
Bakery (A) Bekery (B)

Aspergillus flavipes 2.99 1.32
A, tlavus 15.65 5.17
A. glaucus 1.18 2.89
A. humicola 1.02 0.36
A. niger 9.52 5.78
A. ochraceous 12.35 4.09
A. tamarii 1.02 2.16
A. ustus 3.54 1.44
A. versicolor 0.47 1.68
A. wentil 1.02 1.44
Candida sp. 11.41 16.60
Cladosporium cladosporioides 9.75 2467
C. chlorocephalum 3.46 6.14
C. herbarum 0.55 1.56
Fusarium oXysporum 0.86 2.04
Gliocladium roseum 0.86 1.20
Penicillium citrinum 1.81 072
P. expansum 1.10 1.92
P. frequentens 6.21 1.92
P. nigricans 1.14 0.96
P. oxalicum 2.36 0.12
P. purpurogenum 2.20 2.65
Rhizopus stolonifer 1.73 1.44

White sterile mycelia 3.62 6.02
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Menthly contribution of CFUs by Aspergillus, Penicilliun and Claa'mporrum with their percentage
contribution to the respective monthly total tnd egrand total are given in Fig 2 whichrevealed that
Cladosparium spp. contributed the maximum (274 CFUs) in bakery B and the minimum (77
CFUs) in bakery A.
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The higher incidence of Cladesporium spp. in bakery B may be attributed to the sertling of its
spores in lumps on culture plates (Crook and Lacey, 1985 ), Aspergillus spp. and Pemicilliuin spp.
were nlso foond quite abundant in hakery A by comprising 643 CFUs and 186 CFUs, respectively.
Ifi bakery B, Aspergillies spp, contributed 236 CFUs and Penicillium spp. 76 €FUs. Monthly
variations showed November as the highest in spore catch of hoth the above fungi in bakery A.
The dominance of A, flavuz in hikery environments was i agreement with earlier workers (Singh
eral. 1990: Singh and Singh, 1994). The fungal propagules of Aspergilli ware higher in bakeries
than the oller enviromments s reporied by Singhet al. (1990) and Crook and Lacey { 1988)

The abundanee of A flaves n hakery environments rieeds u detailed imvestigation because
af i1s relevance w Farmers' lung disease (Palterson et al, 1974) besides, its role in type 1
hypersensitivity disorders i Mayuk and Beher, 1696), Although A. fumigates was recorded in lenst
concenirations yel, ils Occurpence i% 1o be noted as It acts as an opportunistic pathogen in
immunosuppressed paiients {Nayak, 1994). Singh and Singh (1994, Klaustermeyer of el (Y9TT,
and Crook and Lacey (1988) reported in their studies that the bakers suffered from respiratory
disorders by long and continyous eXposEres 1 these Aspergilli.
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