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Abstract: The yeast and mould count of curd (Dahi) was determined and ochratoxigenic species were
isolated. The mean yeast and mould count was highest in the curd samples collected from the bulk

vendors. Household samples of curd exhibited lowest yeast and mould count. Among the moulds in curd,
the incidence of Penicillium citrinum  was highest. Out of 10 Aspergillus ochraceus isolates obtained from

curd, only four isolates were able to produce ochratoxin in the artificial medium. No isolate from
household samples of curd produced ochratoxin. This concludes the possibility for higher incidence of

ochratoxin producing moulds in curd if the product is not properly prepared, handled and stored.
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INTRODUCTION

Curd is one of the popular and traditional products
consurned by almost all sections the Indian population.

Nearly 70% of the milk produced in India is converted
into curd. Spoilage of dairy products by moulds is of

frequent occurrence especially in India due to the
prevailing climatic conditions as well as the unsanitary

handling practices. Aspergillus, Penicillium and
Fusarium  species are the most commonly occurring

moulds in dairy products . The “Ochratoxins” are the[1]

toxic metabolities produced by several species of

Aspergillus viz., Aspergillus ochraceus, Aspergillus
sulphureus and Pencillium  viz., Penicillium commune,

Penicillium cyclopium  and Penicillium viridicatum .[2]

There  are three ochratoxins viz., OA, OB and OC.

Out of these OA occurs more abundantly and is more
toxic. Ochratoxin A is primarily a nephrotoxin, causing

renal disease.
Curd is the favourable medium for the growth of

Aspergillus and Penicillium  species. They will grow
and produce mycotoxin if the temperature of storage is

between 0ºC and 25ºC and cause health hazards to
consumers . Since meagre information is available on[3]

the incidence of ochratoxigenic Aspergillus and
Penicillium  species in the curd, this study was

formulated to find out the distribution and
ochratoxigenicity of moulds in curd. 

 
MATERIALS AND METHODS

Forty samples of curd, 20 from households, 10

from hotels and 10 from bulk curd vendors were

collected aseptically. These samples were immediately
plated for yeast and mould counts using potato

dextrose agar (PDA). The plates were incubated at
25ºC for seven days and moulds grown on the plates

were  maintained  using czapek dox agar to observe
the  morphological  and  microscopical characters of

the isolates.
The characters such as growth rate, colour of the

colony, colour changes on mycelial growth, colour on
the reverse of the plate, texture of the culture on agar

surface and micrometry of the reproductive structures
were studied for the identification of the moulds. The

Aspergilli and Penicillium  were identified by the
methods described by Raper and Fennel . The genera[4]

like Fusaisum, Cladosporium  and Mucor were
identified by the keys given by Domsch et.al  and[5]

Onions et al.  respectively. [6]

The Aspergillus ochraceus species isolated from

curd were grown on the potato dextrose agar slants for
14 days at room temperature. The spores were

harvested by adding 10 ml distilled water to the slants
and gently brushing the conidiophores with a sterile

inoculating loop. The spore suspension was filtered
through four layers of sterile cheese cloth and diluted

to a concentration of approximately 10  to 10  per ml.7 8

The viable spore number was determined by plate

count on PDA plates.
15 ml vials containing 5 ml of sterile yeast extract

sucrose broth were inoculated with spore suspension of
moulds to the final concentration of 10 /ml. The5

inoculated vials were incubated at 25ºC for seven days.
The ability of the isolates to produce ochratoxin was

screened by modifying TLC procedure as described by
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Tsai et al . Thin layer chromatographic plates of size[7]

20cm x 20cm were smeared with silica gel to a
thickness of 0.25 mm. The plates were activated at

110ºC for 1 hr. Yeast extract sucrose broth of 25 ml
was  spotted on the plates. Ochratoxin standards

(Sigma chemicals Inc) containing known quantities of
ochratoxin were spotted on the same plate. The

ochratoxin content was qualitatively analysed by
comparing the fluorescence of the sample with the

standard after developing the plates in toluene : ethyl
acetate : formic and (6:3:1) and viewing under ultra

violet light (365 mm).
The ochratoxin content was quantitatively estimated

by HPLC (High performance liquid chromatography)
by suitably modifying the method described by Marcel

castegnaro et al. . Aliquots of 100 ml of yeast extract[8 ]

sucrose broth acidified to p  2.4 - 2.5 with Hcl,H

extracted once and by shaking with 25 ml of
chloroform- ethanol mixture (2:1) and twice with 25 ml

portions of chloroform. The organic extracts were
pooled, dried over anhydrous sodium sulphate and

evaporated to dryness. The residues were dissolved in
5 ml of chloroform and subjected to clean up on a

chromatography column.
A glass column with sintered glass at the bottom

was filled with chloroform followed by 1 gm of
sodium sulphate, 1.5 gm of treated silica gel in 5 ml

of chloroform. The solvent was then drawn out until
the level reached the upper surface of the top layer of

silica gel. Ochratoxin A was eluted with 70 ml of
chloroform – glacial acetic acid (100: 0.2). The first 10

ml of eluate was discarded, the following 50 ml
containing ochratoxin A was collected and the last 10

ml was discarded. This fraction containing 50 ml eluate
was evaporated to dryness. The above fraction was

separated on a stainless steel column packed with 10
µm partisil ODS. Ochratoxin A was eluted with

acetonitrile –methanol – 0.005 m sodium acetate –
glacial acetic acid (30+30+70+2).

The dry residues of ochrotoxin were taken up in
250 µl of the appropriate HPLC solvent and 200 µl

was injected into the column. Under these conditions
ochratoxin A was eluted within 10 minutes. The

standard was injected under similar conditions to
determine the retention time of ochratoxin A. The

concentration of ochratoxin A was obtained by using
chromatograms.

RESULTS AND DISCUSSIONS

The mean yeast and mould count of curd samples

from different sources is presented in Table 1. The
results revealed that the curd samples collected from

bulk vendors had the maximum mean yeast and mould
count  of 1.92 x 10  followed by curd from hotels6

(1.58 x 10 ) and households (1.15 x 10 ). This was in5 5

Table 1: M ean (± SE) yeast and mould counts and percentage of

ochratoxingenic Aspergillus ochraceus in curd.

Sources of curd

Details ---------------------------------------------------------

Bulk vendors Hotels Households

1.15 x 10Yeast and 1.92 x 10  1.58 x 10 56
5 

mould count ± 0.49 ± 0.46 ± 0.61

A.ochraceus 5 3 2

isolates screened

Ochratoxigenic 3 1 0

A.ochraceus isolates

Ochratoxigenic 60 33.33 0

A.ochaceus isolates(%)

Table 2: Distribution of moulds in curd

Name of Species Distribution (percentage)

Aspergillus flavus 13.2

A. fumigatus  3.78

A. nidulans 3.78

A. ochraceus 18.86

A. terreus 3.78

Fusarium sp. \3.78

Mucor sp. 5.66

Paecilomyces sp. 7.54

Penicillium citrinum 30.18

P. purpurogenum 3.78

Rhizopus sp. 5.66

accordance with the reports of Kumaresan . This[3]

might have proportionate reflection on sanitary
practices followed in curd preparation and storage at

different places. Since the bulk vendors handle and sell
the curd in large quantities, there are greater

possibilities of contamination from different sources.
 The incidence of moulds in curd was presented in

table 2. It was found that Aspergillus species were
predominant is curd (43.4%) followed by Penicillium

species (33.96%). This was in close agreement with the
reports of Suman and singh . Among the Aspergillus[1]

species, Aspergillus ochraceus (18.86%) was found to
be maximum in curd followed by Aspergillus flavus

(13.2%), A. fumigatus (3.78%), A. nidulans (3.78%),
and A. terreus (3.78%). Similarly among Penicillium

species, Penicillium citrinum  was found maximum in
curd (30.18%) followed by P. purpurogenum (3.78%).

Out of 10 isolates of Aspergillus ochraceus from curd
screened for ochratoxin production, four isolates (40%)

produced ochratoxin in the YES broth.
The quantities of ochratoxin production ranged

from 0.638 to 0.901 µg with the mean value of 0.769
µg per gm of mycelial wet weight. The higher

incidence of ochratoxin producing strains in the dairy
products indicates the potential health hazard to the

consumers  if  they  are  not  stored at the
temperature, which  is  not  conducive for the mould

growth (less than 5ºC).
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