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SUMMARY

The mycological analysis of some sweetend milk products commonly
consumed in Egypt, was evaluated on two isolation media. The results
indicated that the ice cream and rice with milk were highly polluted than
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the other two products (mehallabeia and condensed milk). The average
counts of mesophilic fungi on malt extract and 15% sucrose-Czapek’s
agar were [luctualed between 54-588 and 39-309 colonies/g,
respectively.  Moreover, various speeies  of mesophilic molds were
recovered on  the isolation media. Members of Aspergillus,
Cladosporium. Penicillium and Rhizopus were the most prevalent
specics  in all samples examined. Also, yeast were found to be present in
10-43.3% and 40-66.6% of the samples on the two type of media used,
respectively,  The total yeast count represented 22.3, 24.7. 30.5 and
11,1% and 45.3, 0.0 & 24.4% of total colony count of all fungi recovered
respectively  from  the examined products on both Malt extract and
Czapek’s 15% sucrose agar media. The public heaith importance and the
preventive measures were discussed.

Key words:Osmophilic, Molds, Yeast, Dairy products.
INTRODUCTION

Milk and miik products are adequate substrate for yeast and mold
growth under suitable conditions of tempcerature and moisture content
(Scotl, 1989 and Barrios et al, 1997). The contamination of these
products may occur from the raw materials, or during manufacturing,
storage and distribution (Mossel, 1975; Jay, 1978, and Nakoe and
Yoneya, 1978). These microorganisms influence the biochemical
characters and flavor of these substrates as well as their appearance
rendering them commercially undesirable and often resulting in down
grading of the products (Bouton and Grappin, 1995: Beuvicr et al., 1997
and Demarigny et al.. 1997). Also a large number of molds specics have
some strains which able to produce mycotoxing rendering  them
unpalatble  and unsafe for consumption (Munimbazi and Bullerman,
1996).

More attention should be focused on the population of
microorganism specially those which cause considerable ceonomic
losses through spoilage, discoloration and public health hazard. So that,
the objective of this study was to characterize the fungal composition
that contaminate some sweetened dairy products during preparation,
storage or handling 1o safc guard consumers from being affected and 1o
obtain a finished product of good keeping quality.
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MATERIALS and METHODS

1- Collection of samples:

Eighty random samples of ice cream (30 samples): rice with milk
(25 samples), mehallabeia (15 samples) and condensed milk (10
samples) were collected from different shops, restaurants and
supermarkets in Assiut City. Cach sample was obtained in ils container
and dispatched to the laboratory directly with a minimum of delay in ice-
box where they were prepared and examined.
2-Preparation of samples:

[ce crcam samples were left to mell in a thermostatically
controlled water-bath at 44°C for 15 min., and mixed thoroughly by a
sterile spoon. Cans of condensed milk were left in a water-bath at 44°C
for 30 min., then they were cleaned thoroughly. The surface want to be
opened was cleaned, flamed and then opened by a sterile opener. A
sterile pipetle was introduced and the content is mixed thoroughly
(APILA., 1978).

3- Preparation of serial dilutions:

Eleven grams from each product were weighed after mixing the
sample, and transferred into sterile flask containing 99 ml of sterile one
tenth peplone water to obtain a dilution 1/10 (A.P.H.A, 1978).

A- Total yeast and mold counts:

was carried out according to Harrigan and Margaret (1976).
B- Osmophilic yeasts and mold counts:

Was performed according to Raper and Fenncll (1963} using
Czapek's agar containing 15% sucrosc.

C- Identification of isolated molds:

Pure cultures were prepared from different colonies of molds
recovered on both malt extract and 15% sucrose-Czapek’s agar, for
identification. The methods for identification of fungal isolates were
based on macro- and microscopic characteristics according to Raper and
Tennell (1965); Ellis (1971); Pitt and Hocking (1985): Samson and Van
Reench-Hockstra (1988).

RESULTS

The obtained results were recorded in Tables 1 and 2.
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DISCUSSION

A- Fungi recovered on malt extract agar:

Thirty species belonging to 11 genera of fungi were recovered
from the four types of sweetencd dairy products examined, ice cream 7
genera and 16 species); rice with milk (11 genera and 22 species);
mehallabeia (5 and 11), and condensed milk (4 and 11) using malt
extract agar medium incubated at 25°C. The total count for cach sample
of dairy products under investigation was high in ice cream (19.6
colonies /samples), [followed by rice with milk (12 colonies);
mehallabeia (5.5 colonics) and condensed milk (4.5 colonies), The
obtained results revealed that all of ice cream samples rice with milk and
condenced milk were contaminated by mold and veast (100%), whereas.
mehallabeia was polluted by mold and veast in percentage of 73.3%
(Table 1). These results are basically similar to those recorded by Mossel
(1975); Nakoe and Yoneya (1978); Aboul-Khier etal. (1985): Ahmed et
al. (1988); Abdel-Halecem (1995); Abdel-Sater et al. (1995) El-Prince
and Tsmail (1998); Barakat and Abdel-Sater (1999) and El-Shrief (2000).

Aspergillus, Cladosporium and Penicillium as shown in Table 1
were the most common genera recovered from the four types of milk
products examined. They occurred in 36.6-68, 23.3-88% and 20-100% of
the total samples examined constituting 6.0 -22, 3.3-64.6 and 3.2 -37.7%
of the total fungi, respectively. In this respect. Galikeev et al. (1971);
Bullerman and Olivigni  (1972); Leistner (1984); Pitt and Hocking
(1985); Thrahim (1987); Abdel llaleem (1995); Abdel-Sater ct al. (19953);
Sampayo er al. (1995); El-Prince and Ismail (1998) and E1-Shrief (2000)
have indicated that the majority of mold isolated from various food stuffs
including milk products consisted of Penicillium and Aspergillus
species. Aboul-Khier ¢t al. (1985) reported that, the fungi isolated from
dried icc cream mix with chocolate were Aspergilius, Penicilliwon,
Mucor: Cladosporium and Rhizopus in the following percentages
33.33%, 16.66%, 16.66%, 25% and 25%, respectively. Also, Abdel-
Sater ¢t al. (1995) noticed that the most common molds in four types of
cheeses were  Aspergillus and Penicillium species. They occurred in 23
- 33 and 17-33% of the examined samples, comprising 26.1 - 65.7% and
17.1 - 31.8% of total molds, respectively. Whereas, the threc genera were
isolated in percentage of 24.99, 25.57 and 20.11% of the isolates,
contaminated mozzerella cheese, respectively (El-Prince and Ismail,
1998),
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Asperigillus  falvus, A.niger; Clasosporium  cladosporioides;
C.herbarum and Penicillium  chrysogenum were the most common
species. They were encountered in 6.6 - 60% of the samples, matching
(,9-21.6% of total fungi (Table 1). Some speeics were encountered only
in one or two products and nol in the others such as A.sydowii;
C.sphaerospermum.  P.corylophilum and P frequentens were 1solated
from three of the milk products examined and not from the fourth one.
On the other hand, A.fumigatus; A.ochraceus; A.tevreus; Aversicolor;
P.aurantiogriseum, P.canescens; P.duclauxii and P funiculosum were
existed only in one or two types of milk products examined (Table 1).
Numerous Aspergillus  and Penicillum species were isolated in high
occurrenee from milk and milk products including cheese, ice cream,
butter, examined by several investigators, in this instance. Sinha and
Ranjam (1991) examined 19 samples of cheese and could isolate A.
ochraceus (74%) and P.citrinum (88%). While Abdel-Haleem (1995)
recorded that Aspergillus  was the most prevalent genus comprising
69.2% of total molds rccovered from the examined ice crcam samples.
Aspergillus was rtepresented by A.niger : Aflavus var columnaris;
A fumigatus and  Aterreus. He also started that Penicellium ranked
second in the numbers of cases of isolation and was represented by
P.aurauntigriseum, P.chrysogenum and P.duclauxii. T.eister (1984) and
Pitt and Hocking (1985) have indicated that the majority of Penicillia
isolaled from various food stuffs consisted of similar species. Also
Rarakat and Abdecl-Sater (1999) could isolatc A flavus; A.niger:
Acarneus; A.ochraceus; A.oryzae; A.versicolor; Awentit: P.roqueforti
and other specics from butter samples. El-shricf (2000) could detect
many species of molds in cheese samples. including members of
A.niger; Aflavus; A.ochvaceus; P.citrinum; P.verrucosum; P roqueforti;
Poveridicatum and P.cyclopium (=P aurantiogriseum).

Rhizopus  stolonifere was also common and recovered from 46.6.
24, 20 and 30% of the examined products, respectively (Table 1). This
species was previously isolated from different food stuffs. Abdel-Haleem
(1995) could isolate Rhizopus represented by R. stolonifere from
cxamined ice cream samples. Also, this specics was detected by Abdel-
Sater et al. (1995); Sampayo ct al. (1995); Barrios et al. (1997); El-
Prince and Tsmail (1998); Barakat and Abdel-Sater (1999) and EI-Shrief
(2000). The remaining species were detected as a single representative of
the genera in one type of the examined products and are absent or ina
rare oceurrence in the other products (Table 1).
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Furthermore, the data presented in Table | show that the total
counts of yeasts isolated from the four different types of milk products
cxamined fluctuated between 6-131 colonies/g, representing 10-43.3% of
the samples tested. Also, the results indicated that the samples of ice
cream and rice with milk were highly contaminated with veast, but
mehallabeia and condensed milk were less polluted. These observations
have tended towards those recorded by Aboul-Khier et al. (1985) who
proved that all samples of dricd milk products examined were
contaminated by yeasts. Also, Abdel-Sater et al. (1995) noticed that the
counts of yeasts in different cheeses examined fluctuated between 3900-
11700 colonics/g. while Barakat and Abdel-Sater (1999) showed that
yeast in raw butter was flactuating between 84-91 colonics/g.

B- Osmophilic molds and yeast:

Tt is clearly evident from the results presented in Tablc 2, that 34
species appertaining 15 genera were detected in the examined samples of
milk products on 15% sucrose-Czapek’s agar at 25°C. The results
obtained from the four types of milk products on malt extract agar are
basically similar to those obtained on 15%sucrose-Czapcek 's agar, with
few exceptions. The total counts in all samples were higher on malt
extract than on 15% sucrose-Czapck’s. On the other hand, sucrose-
Czapek’s agar allows the isolation of highest number of species and
gencra of mold. As previously mentioned Aspergillus, Penicillium,
Cladosporium and  Rhizopus  which are the most prevalent genera
cncountered in  the examined samples. El-Prince and Ismail (1998)
observed that the average counts of molds isolated from the mozzarella
cheese were higher on dicloran rose bengal than on malt extract agar and
similar results were achieved by King et al. (1979), Saad and Hemaida
(1995) and Wcidenborner ¢t al. (1999). While diffeent results recorded
by Abdel-Halcem (1995) proved that higher count of total molds were
obtained on malt extracl agar than that recovered on 15% sucrose
Czapek’s agar containing dicloran rose bengal.

It is obvious from the achieved data in Tables 1&2 that there are
some species of molds were recovered on one medium and not on the
other. Alternaria alternaria, Aspergillus  ochraceus, Penicillium
aurantiogriseum; P.conescens; P.duclauxii; P funiculosum; P, nigricans
and Ulocladium botrytis could be isolated from the examined products
on melt extract agar medium, wherease, Alfernaria chiamydospora,
Aspergillus - flavus;  A.terricolor; Emericella nidulans; Geotrichum
candidum;  Humicola  grisea; Nigrospora sphaerica;  Penicillium

114




Assiut Vet, Med. J Vol 45 No. 90. July 200/

camembertii; P fellutanum,;  P.lilacenum;  P.roseopurpurenum  and
Pverrucosum vecovered on 15% sucrose-Czapek’s agar medium. The
incidence and species of such molds recovered from the examined
products were previously isolated from different food stufls examined by
several investigators with some trends (Natarajan & Nambudripad.,
1980; Aboul-Khier et al, 1985 and Abdel-Haleem, 1995). It is
worthwhile from the recorded results that most of isolated molds are
toxigenic types and have the ability to produce mycotoxins whenever,
the conditions are right and become of public health hazard. Some
members ol isolated fungi were incriminated in cases of pulmonary
infection, urinary tract infection, arthritis, ostcomyelitis, dermatitis
endocarditis, menengitis and eye infection (Mossel, 1982).

Aspergillus species may induce pulmonary aspergillosis, alergy,
skin infection, sinusitis, as well as, nail and ear infection (external otitis).
Some Aspergillus species produce aflatoxin while others can produce
sterigmatocystin, potulin and ochratoxin. Aflatoxins have a carcinogenic
effect in human in addition to chronic damage of bone (Deger, 1976).

Some species of genus Penicillium may induce also pulmonary
infection, external ostomycosis, mycetic keratitis and endocarditis. Some
pathogenic species of Penicillium cause penicitlosis in human, involving
the  skin, nails, ecar, wupper respiratory tracts and lungs
(Pseudotuberculosis). Penicillic acid sterigmatocytin - are mycotxins
produced by Penicilliion species which had carcinogenic effect (Mossel.
1982). *

Mucor and Rhizopus species are frequent contaminants of food
these members may involved the rhinofacial cranial area, the lungs.
eastrointestinal tract, skin and possibly other organ systems as well as
the mucosa. Also, some species of Mucor fungi are responsible for
mucor-mycosis in man causing lung lesions similar to tuberculosis in
their clinical manifestations, keratitis and pseudotuberculosis in the liver
(Pyatki, 1967). Rhizopus species can induce intraocullar infection and
deep wound infection (Pyatki, 1967). While, Alternaria species can
cause skin and nail infection, and some species produce aflatoxin while
others can produce sterigmatocystin potulin and ochratoxin. in addition
allatoxins have a carcinogenic cffect in human and induce a chronic
damage of bone (Deger. 1976).
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Table 1. Total counts (TC/g) and frequency percentages (F%) of fungal genera

and species recovered from the examined samples of milk products on

mait extract agar medium at 25°C.

[ Tcecream Rice with milk | Mehallabeia | Condensed
Genera & Species samples samples samples milk samples |
TC F TC F TC ¥ TC F
N[ % N[ % N| % N [ %
Acremonium strictum - - - 2 2 8 = - " =" a
Alternaria 1 L| 33 9 19| 36 - | - - R = R
A. alternata 1 b 33 - - - - B 2 R . [
A.tenuissima = 3 ” g |9 36 b - - - |-
Aspergillus 36 | 11366 54 17| 68 16 | 7 |[46.6 | 12| 6 | 6O
A flavus 28 | 91 30 7 |17 28 1 1]|66]|11]|5i50
Afamigatis 151z {2 2] = 171 [e6d = =] =
A.niger 6 | 5|166| 38 [t2] 48 |13 (6| 40 | 1 |1 |10
A.ochraceus - - - 4 3 12 - - = i
Asydowit 2 1] 33 1 1 4 11 1166 -|-] -
Aterreus . [ = 1 1 4 ‘ - . i - = %
A.versicolor - - - 1 1 4 - B . -0
Cladosporium 19 | 7233|113 22| 88 |27 |10|666| 8 | 8 ‘ 8’0_
C.cladosporioides 105166 356 |14] 56 |11 | 6| 40 | 6 16|60
C.herbarum 5 4| 133 | 49 (14| 56 15| 8 (83312220
C.sphaercspermum 4 | 2|66 | 8 [4] 16 1 (1166 -1]-]-=
Cochlioblus spicifer - |- - 1 (1 4 - - - B B
Epicoccum purpurascens - - - 8 4 16 - - - P S G
Fusarium oxysporum 1 1] 33 - - - - - - - -
Mucor hiemalis 1 1 E 33 14 1 4 - - - - | - 1l s
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Table 2. Total counts (TC/g) and freq
and species recovered from th
15% sucrose Czpek’s agar medium at 25°C.

e examined

uency percentages (F%) of fungal genera
samples of milk products on

| Getiera & Species | Toe cream Rice with milk | ne . - Condensed
samples samples samples milk samples
TC F TC F TC F TC B
N | % N| % N|% NI %
Acremonium strictuum 9 {7 |®\3] - 1 Lf66] - [ -] -
Alternaria H 133 4|3 12 - - - - - -
! A. chiamydospora | - =i 3312 8 A - |- -
A tenuissima 1 LI3e 3 1 1 4 - - = 1= ] =
Aspergillus 52 |16 (53| 8 [ 7] 28 4 131(21]17]7]70
Aflavipes - - -1212 8 = |- - - | - -
Aflavus 40 (12|40)] 3 [ 3] 12 1 1166 7 5] 50
A fumigatus 3 21661 |1 4 - - | - - : &
A.niger - - | - CIa - 2 1 66| - - -
A.sydowii 6 | 5|67 . - 1 1166] - | - -
A.terricolor - = - - | - - - = =2 53] 30 |
Acterreus 2 V{33976 4 - bl B 1 1 @l
b
A.versicolor 1 T[33]1 |1 4 - - - = F&= ;_l
Cladosporium 12 |7 (33134 113] 52 |26 | 8 | B3] 2 2|20
] C.cladosporioides | 12 | 7 1233 | 27 12| 48 IS | 7 [466] 1]10
C herbarum - |- 1] 4 I 1 166 - | - -
Cosphaerospermum | - | - | - | 6 |1 4 6 [2 (B3 111 (10
Cochlioblus spicifer| - | - | - | 1 1 4 = -1 =-1-1- z
Emericella nidulans 3 2 [6.6] - - - - - - - B %
Epicoccum purpurascens | . » = - 1 )11]66| - |- -
| Fusarium oxysporam | 1 1 [3R] = - “ < = S = = j
L.
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Table2. Continued

Aablcs. A o=

| Genera & Species | Ice cream [ Rice with milk | nfehallabeia Condensed |

milk samples ‘

| samples l samples samples

Geotrichum candidum

0
=1

Humicola griseu = ] | ‘ N 1 I = |

Wucorkiemalis 2 [2 ]6.6 - T ; ll = T ll ‘I‘

3 v T 1

Nigrospora sphaerica 111 4 | Rl Tl PR T R

igrospora sphaeri ‘ | -}
Penicillium ' 33 10 B3] 3|3 l]
[

| P.camembertii ' 5 16.61 T.

P, lanosum "_12 I 3 10' 2 | _-'-__'—" 7

[ P.lilacenum 6 |4|‘3-3l 7 |2 8 i | = e o= | il @ l
- P.oxalicum | - ]- =T E |3.] 2 S _:—ET."'_.__‘
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