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ABSTRACT :

Dairy environment is an integral part of dairy herd management and milk production. Proper
management of herd health involves, preventing animal infection and milk contamination. The
present investigation was conducted in three different dairy farms in Assiut Province, included
Fac. of Agriculture,; Fac. of Vet. Medicine and Secondary School of Agriculture. A total number
of 432 random samples (represented by 72 samples of air; 72 wall surfaces swabs; 72 udder and
teat surfaces swabs; 54 milker’s hands swabs; 18 teat cups swabs,; 72 milk equipments swabs
and 72 milk samples) were collected from the milking units of the experimented dairy farms and
examined mycologically to evaluate the distribution of pathogenic and potentially pathogenic
moulds and yeasts and their role in milk contamination. Variable loads of total mould and yeast
counts/unit were detected. Maximum mean count of total moulds and yeasts of 3.52 x10* £1.26
/ m® was estimated in air samples, while minimum mean count of 2.6 x10 + 0.78 / ml was
detected in milk samples of the milking stalls of Vet. Medicine Hospital. Maximum of total mould
and yeast counts were (6x10* / m® in air samples of the milking premise of Vet. Medicine
Hospital, and (6 x 10* / m? in inner wall surfaces swabs; (4.2x10* / m? in udder and teat surfaces
swabs in Fac. of Agriculture farm. Minimum of total mould and yeast counts were (0.1x10 / ml)
and (0.2x10 / ml) in examined milk sampled from Secondary School of Agriculture and Fac. of
Vet. Medicine farms respectively. Wide varieties of 790 isolates of fungi and yeasts belonged to
13 genera of moulds and yeasts could be isolated from all examined specimens with variable
incidence and frequency percentages of major animal and public health significance included
Aspergilli (A. flavus; A. fumigatus; A. clavatus; A. glaucus; A. candidum; A. terreus; A.
versicolor and A. niger); Cladosporium; Pacilomyces; Mucor; Curvolaria; Trichoderma;
Microsporum gypseum; Trichophyton terrestre; Penicillium (P. chrysogenum; P. citrinum; P.
fimiculosum and P. species); Cladosporum; Fusarium; Alternaria; Demataciae; Rhodotorula;
Candida albicans and other mould and yeast species. The obtained results revealed a positive
correlation between the load of fungal contamination of milk and contamination loads of its
surrounding environment that represented by the high counts of moulds and yeasts in examined
milk samples which were also corresponded by high mould and yeast counts of the same pattern
in case of examined swabs of the inner wall surfaces; udder and teat surfaces and milker’s
hands.

The major of animal and public health significance of the isolated mould and yeast
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contaminants from the examined dairy units and milk, as well as the preventative measure and

hygienic recommendations were discussed.

INTRODUCTION:

Looking at the dairy environment is the
area that is most often forgotten. The milking
environment is probably second in importance
and mainly concerned to the milking
procedures. But it must also be looked for
scrupulous hygiene regimes and at where the
dairy animals are milked and housed (Smith,

1985 and Reneau et al., 1987).

The conditions of surrounding environment
in the intensively confined dairy animals can
markedly influence the massive incidence of
several pathogenic and potentially pathogenic
microorganisms specially when large number of
animals are allowed to house in unhygienic
condition (Quigley et al., 1995). Wide varieties
of fungal including  Aspergillus;
Penicillium; Mucor; Cladosporum; Fusarium;
Demataciae; Alternaria; Canidiospores;
Basidiospores and of pathogenic,
opportunistic or saprophytic moulds and yeasts

species

others

had been isolated from the environment of
different animal (Amin, 1980;
Baruah, 1961; Hafez, 1976; Lacey & Lacy,
1964; Kotimaa et al., 1978; Negulescu et al.,
1961; Ogunlana, 1975; Steermula, 1961 and
Zakaria et al., 1980). The risk of pathogens

spreading in animal environment can be

enclosures

influenced by incorrect operation; use of
contaminated milking equipment; unsatisfa-
ctory milking management practices and
unhygienic environment (John, 2001). Some
moulds are wonderfully modest and adaptable
even to unfavorable conditions. In some cases
the highly alkalic or acidic reactions are not
represent any obstacle for fungal spores
dissemination in surrounding environment
(Muller, !957 and Alksandrov & Peev, 1974)).

Moulds and yeasts are ubiquitous in nature and
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can access to the animal environment causing a
wide variety of diseases or mycotoxicoses as
result of the harmful effect of mycotoxins which
are the secondary metabolites of mould fungi
and may reach milk leading to its
contamination and deterioration (Betina, 1998

and Hintikka & Nikulin, 1998).

The aim of the present investigation was
conducted due to the scanty of available
literature and information concerning the
extent of mycological contamination of milking
environment in our local dairy farms and to
evaluate the hygienic condition of the milking
environment of some dairy farms in Assiut
Province with particular concern to the keeping
quality of milk production and its contam-
ination with environmental moulds and yeasts
with the emphasis on their hazard effects of
major animal and public health significance.

MATERIALS AND METHODS:
Experimental Dairy Farms :

The present investigation was conducted in
three different dairy farms at Assiut Province.
The construction of the experimented dairy
farms included:

1-Faculty of Agriculture Farm : The farm
accommodated for total 676 animals of which
121 were lactating and milked. Animals were
housed in open yard system in dirty floor and
supplied with milking unit. The lactating caws
were milked manually.

2-Faculty of Vet. Medicine Farm : The
farm accommodated for total 20 animals of
which 11 were lactating and milked. Animals
were housed in stalls of concrete floor (cow-
house system). The stalls mainly used for
milking and housing. The lactating caws were
milked manually.
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3-Secondary School of Agriculture: The
farm accommodated for total 40 animals of
which 18 were lactating and milked. Animals
were housed in open yard system of dirty floor
and supplied with milking parlour which
holding a pipeline milking machine with teat
cups (Alfa — Laval System). The lactating caws
were milked automatically.

Sampling and mycological examination
of specimens:

A total number of 432 random samples
(represented by 72 samples of air; 72 wall
surfaces swabs; 72 udder surfaces swabs; 54
milker’s hands swabs; 18 teat cups swabs; 72
milk equipments swabs and 72 milk samples)
were collected under complete aseptic condition
from milking units of the three experimented
dairy farms in Assiut Province. The obtained
specimens were Kept separately cooled and
carried to the laboratory with a minimum of
delay for the mycological examination, using
Sabouraud dextrose agar and Dicloran rose-
bengal medium of King et al. (1979).

The mycological examination of
environmental samples included :

1-Air samples: Seventy-two air samples were
collected from the tested milking units using
sterile liquid impingers supplied with electric
counter vacuum pump. The technique used by
Cown et al. (1956) and Brachman et al. (1964)
was adopted.

2-Wall surfaces: Seventy-two swabs were
collected from the inner surfaces of the building
of the examined milking units aseptically,
according to Rendos et al. (1975). The swabs
were inoculated into sterile test tubes, each
containing sterile 10 ml of nutrient broth.
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3-Udder swabs: Seventy-two udder and teat
swabs were collected from dairy cows just
before milking time, according to Rendos et al
(1975). The swabs were inoculated into sterile
test tubes containing sterile nutrient broth.

4-Milker’s hands : Fifty-four swabs were
collected from the milker’s hands. Each sterile
swab moisten with 10 ml. of sterile broth was
rubbed on the skin surface of the palm.

5-Teat cups: Eighteen swabs were collected
from the inner surfaces of teat cups of the
milking machine, just before milking time.

6-Milk utensils (equipments): Seventy-two
swabs were collected from the inner surfaces of
milk utensils just before milking time.

7-Milk samples: Seventy-two milk samples
were collected in sterile Mekarteny bottles
under complete aseptic condition.

The total mould and yeast counts/unit :
were done according to the technique described
by Cruickshank et al. (1980) and Johnson and
Curl (1972).

The mycological examination and
identification of the isolated fungi and yeasts :
were carried out according to Arx et al.(1977);
Barnett & Hunter (1972); Domsch et al. (1980)
;Kozakiewicz (1989); Kulik (1968); Lodder
(1971); OH et al. (1975); Raper & Fennell
(1965); Raper & Fennell (1977); Samson et al.
(1976); Samson (1979); Sivanesan (1987);
Talbot (1971); Treagan & Pulliam (1982) and
Zycha et al. (1969).

RESULTS:

The obtained results are illustrated in
Tables (1, 2, 3 and 4).
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Table (1) : Statistical mean values of the total mould and yeast counts of milking environment of examined dairy farms.

No. of Examined

Location of examined dairy farms

Fac. of Vet.

Med.

Sampling Specimens samples Count/Unit | Fac. of Agriculture . Secondary School of Agriculture
P . . Hospital . .
Assiut Province . . Assiut Province
Assiut Province
Minimum 3.4x10 1.2 x 102 2.2 x 10?
Air / m® 72 Maximum 1.6x10* 6.0 x 10* 8.0x10°
0.97 x 10 £ 0.30 3.52x10°+1.26 5.96 x 10 +1.63
Mean
Minimum 3.1x10% 1.9x 10’ 2.1x10%
Wall surfaces /m? 72 Maximum 6.0 x 10* 2.4x10* 2.8x10*
Mean 2.81 x 10* £1.64 1.80 x 10* + 0.50 1.44 x 10* £0.64
Minimum 3.2x10* 3.2x 10 2.0x 10
Udder surfaces /m> 72 Maximum 4.2x10* 2.0x10* 8.0 x 10*
Mean 2.09 x10* £ 0.98 1.29 x 10* + 0.40 5.64 x 10 +1.60
. Minimum 1.1x10 1.2x10 0.0
Milker’s han
er:s ds 54 Maximum 7.2x10° 1.0x 10° 0.0
/palm 3.94x10°+1.38 6.72x 10 £1.74 0.0
Mean
Minimum 0.0 0.0 8.0x10
2 2
Teat cups /m 18 Maximum 0.0 0.0 22x10
0.0 0.0 1.84x 107 £0.29
Mean
Minimum 1.7x10° 3.4x10 43x10
o . 2
Milk utensils/ m 72 2x10* 3.2x10% 1.2x10°
. Maximum . -
(Equipments ) 128 x 10+ 037 1.46 x 10° +0.80 0.81 x 10° +0.24
Mean
Minimum 03x10 0.2x10 0.1x10
. 2
Milk / ml 72 Maximum 1.3x 10 4.0x10 7.0x 10
8.74x 10 + 2.50 2.6x10+0.78 53x10+1.47
Mean
Total 432
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Table (2): Incidence percentages and frequency distribution of isolated moulds and yeasts in milking environment samples
(Faculty of Agriculture dairy farm , Assiut University

Examined samples of milking environment
) °01E° o# Air Walls Udder Milker’s hands Equipments Overall percentages Milk
(45 samples) (45 samples) (45 samples) (45 samples (45 samples) (225 samples) (45 samples)
’ 11 o° Y 1# No. of Inc Frq No. of Inc Frq No. of Inc Frq No. of Inc Frq No. of Inc Frq Total T.I T.F No. of Inc Frq
Isolates Y% % % % Isol % Y% Isol % % Isolate Y% % Number Y% % Isol. % %

Aspergillus flavus 2 1.94 4.44 4 2.88 8.89 2 3.64 4.44 1 4.17 2.22 3 5.00 6.67 12 3.15 5.33 2 6.67 4.44
Aspergillus fumigatus 6 5.82 133 10 7.19 222 3 5.45 6.67 2 8.33 4.44 5 8.33 11.1 26 6.82 11.5 1 333 222
Aspergillus niger 18 17.5 40.0 20 14.4 4.44 9 16.4 20.0 7 29.2 15.5 8 133 17.8 62 12.3 275 5 16.7 11.1
Aspergillus terreus 2 1.94 4.44 3 2.16 6.67 1 1.82 2.22 0 0.00 0.00 0 0.00 0.00 6 1.57 2.67 0 0.00 0.00
Aspergillus glaucus 1 0.97 222 2 1.44 4.44 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 3 0.79 1.33 0 0.00 0.00
Aspergillus clavatus 2 1.94 4.44 3 2.16 6.67 0 0.00 0.00 0 0.00 0.00 1 1.67 2.22 6 1.57 2.67 0 0.00 0.00
Aspergillus candidum 3 291 6.67 2 1.44 4.44 1 1.82 222 0 0.00 0.00 0 0.00 0.00 6 1.57 2.67 0 0.00 0.00
Aspergillus sydowi 2 1.94 4.44 4 2.88 8.89 1 1.82 2.22 0 0.00 0.00 2 333 4.44 9 2.36 4.00 0 0.00 0.00
Aspergillus ustus 1 0.97 222 3 2.16 6.67 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 4 1.05 1.78 0 0.00 0.00
Aspergillus versicolor 3 291 6.67 4 2.88 8.89 1 1.82 2.22 0 0.00 0.00 1 1.67 2.22 9 2.36 4.00 0 0.00 0.00
Cladosporium species 9 8.74 20.0 11 791 24.4 6 15.9 133 3 12.5 6.67 4 6.67 8.89 33 8.66 14.7 3 10.0 6.67
Paeciliomyces voriotti 3 291 6.67 5 3.60 11.1 1 1.82 2.22 0 0.00 0.00 3 5.00 6.67 12 3.15 533 1 333 222
Fusarium oxysporum 1 0.97 2.22 3 2.16 6.67 1 1.82 222 0 0.00 0.00 1 1.67 2.22 6 1.57 2.67 0 0.00 0.00
Fusarium solani 2 1.94 4.44 2 1.44 4.44 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 4 1.05 1.78 0 0.00 0.00
Scopulariopsis brevicaulis 3 291 6.67 1 0.72 2.22 1 1.82 2.22 0 0.00 0.00 1 1.67 2.22 6 1.57 2.67 1 333 2.22
Scopulariopsis candida 1 0.97 222 2 1.44 4.44 0 0.00 0.00 1 4.17 2.22 1 1.67 2.22 5 1.31 2.22 0 0.00 0.00
Curvolaria species 3 291 6.67 2 1.44 4.44 1 1.82 222 0 0.00 0.00 1 1.67 2.22 7 1.84 3.11 1 333 2.22
Trichoderma species 2 1.94 4.44 3 2.16 6.67 2 3.64 4.44 0 0.00 0.00 0 0.00 0.00 7 1.84 3.11 0 0.00 0.00
Microsporum gypseum 1 0.97 222 2 1.44 4.44 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 3 0.79 1.33 0 0.00 0.00
Trichophyton terrestre 0 0.00 0.00 1 0.72 222 1 1.82 2.22 0 0.00 0.00 0 0.00 0.00 2 0.52 0.89 0 0.00 0.00
Mucor species 12 11.6 26.7 9 6.47 20.0 5 9.09 11.1 2 8.33 4.44 3 5.00 6.67 31 8.14 13.8 2 6.67 4.44
Alternaria species 7 6.80 155 6 4.32 133 3 5.45 6.67 1 4.17 2.22 2 333 4.44 19 4.99 8.44 2 6.67 4.44
Penicillium chrysogenum 2 1.94 4.44 4 2.88 8.89 1 1.82 2.22 0 0.00 0.00 2 3.33 4.44 9 2.36 4.00 1 333 2.22
Penicillium citrinum 3 291 6.67 3 2.16 6.67 0 0.00 0.00 1 4.17 2.22 3 5.00 6.67 10 2.62 4.44 0 0.00 0.00
Penicillium funiculosum 1 0.97 2.22 3 2.16 6.67 2 3.64 4.44 0 0.00 0.00 1 1.67 2.22 7 1.84 3.11 1 333 2.22
Penicillium species 3 291 6.67 7 5.03 155 3 5.45 6.67 2 8.33 4.44 3 5.00 6.67 18 4.72 8.00 2 6.67 4.44
Demataciae species 1 0.97 222 2 1.44 4.44 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00 3 0.79 1.33 0 0.00 0.00
Candida albicans 2 1.94 4.44 6 4.32 133 3 5.45 6.67 1 4.17 2.22 3 5.00 6.67 15 3.94 6.67 2 6.67 4.44
Rhodotorula species 1 0.97 2.22 2 1.44 4.44 2 3.64 4.44 0 0.00 0.00 4 6.67 8.89 9 2.36 4.00 2 6.67 4.44
Yeast species 5 4.85 11.1 8 5.75 17.8 4 7.27 8.89 3 12.5 6.67 8 133 17.8 28 7.35 12.4 3 10.0 6.67
Sterile mycelium 1 0.97 222 2 1.44 4.44 1 1.82 2.22 0 0.00 0.00 0 0.00 0.00 4 1.05 1.78 1 333 2.22
Total 103 139 55 24 60 381 30
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Table (3) : Incidence percentages and frequency distribution of isolated moulds and yeasts in milking environment samples
(Faculty of Vet. Medicine Hospital dairy farm, Assiut University).

Examined samples of milking environment
) °1E # © s;?rilll;les [¢] sv::l‘llll)sles () zjﬁx(ir(li;:es M(i;kse:l’;plize‘: . gq:;ll:ll;ﬁ;;s Ove{:;lsgi::’:::ages Milke (9 samples)
’ 11 o°_~ 1# No. of Inc Frq No. of Inc Frq No. of Inc Frq No. of Inc Frq No. of Inc Frq Total T.I T.F No. of Inc Frq
Isolates % % %o % Isol Yo % Isol Yo % Isolate: % %o Number %o % Isol %o %
Aspergillus flavus 1 357 | 11a 2 444 | 22 2 690 | 222 0 00 | 00 1 476 | 111 6 417 | 133 0 00 [ 00
Aspergillus fumigatus 2 714 | 222 3 6.67 | 333 1 345 [ 111 1 476 | 111 1 476 | 111 8 555 | 17.8 1 50 | 111
Aspergillus niger 3 107 | 333 5 111 | 556 3 103 | 333 2 952 | 222 2 952 | 222 15 104 | 333 3 150 | 333
Aspergillus terreus 0 0.00 | 0.00 1 222 | 111 2 690 | 222 0 00 | 00 0 00 | 00 3 208 | 6.67 0 00 [ 00
Aspergillus glaucus 1 357 | 11a 1 222 | 111 0 00 | 00 0 00 | 00 0 00 | 00 2 139 | 444 0 00 [ 00
Aspergillus clavatus 1 357 | 111 1 222 | 111 0 0.0 0.0 0 0.0 0.0 1 476 | 111 3 2.08 | 6.67 0 0.0 0.0
Aspergillus candidum 0 0.00 | 0.00 0 0.00 | 0.00 1 345 | 111 0 00 | 00 0 00 | 00 1 0.69 | 222 0 00 [ 00
Aspergillus sydowi 0 0.00 | 0.00 0 0.00 | 0.00 1 345 [ 111 0 00 | 00 0 00 | 00 1 0.69 | 222 1 50 | 111
Aspergillus ustus 0 0.00 | 0.00 1 222 | 111 0 0.0 0.0 1 476 | 111 0 0.0 0.0 2 139 | 4.44 0 0.0 0.0
Aspergillus versicolor 1 357 | 111 3 6.67 | 333 1 345 | 111 1 476 | 111 1 476 | 111 7 486 | 15.6 1 50 | 111
Cladosporium species 2 714 | 22 2 444 | 22 0 00 | 00 1 476 | 111 0 00 | 00 5 347 | 111 2 100 | 222
Paeciliomyces voriotti 0 0.00 | 0.00 1 222 | 111 1 345 [ 111 0 00 [ 00 0 00 [ 00 2 139 | 4.44 0 00 [ 00
Fusarium oxysporum 1 357 | 11a 1 222 | 111 0 00 | 00 2 952 | 222 0 00 | 00 4 278 | 8.89 0 00 | 0.0
Fusarium solani 0 0.00 | 0.00 0 0.00 | 0.00 0 00 | 0.0 0 00 | 00 0 00 | 00 0 00 | 00 0 00 [ 00
Scopulariopsis brevicaulis 1 357 | 11a 2 444 | 22 1 345 | 111 1 476 | 111 1 476 | 111 6 417 | 133 2 100 | 222
Scopulariopsis candida 0 0.00 | 0.00 0 0.00 | 0.00 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0
Curvolaria species 2 714 | 22 1 222 | 111 2 690 | 222 2 952 | 222 2 952 | 222 9 625 | 200 1 50 | 111
Trichoderma species 0 0.00 | 0.00 1 222 | 111 1 345 | 111 0 0.0 0.0 0 0.0 0.0 2 139 | 4.44 0 0.0 0.0
Microsporum gypseum 0 0.00 | 0.00 0 0.00 | 0.00 1 345 | 111 0 00 | 00 0 00 | 00 1 0.69 | 2.22 0 00 | 0.0
Trichophyton terrestre 0 0.00 | 0.00 0 0.00 | 0.00 0 00 | 00 0 00 | 00 0 00 | 00 0 00 | 00 0 00 [ 00
Mucor species 3 107 | 333 3 667 | 333 2 690 | 222 2 952 | 222 2 952 | 222 12 833 | 267 2 100 | 222
Alternaria species 2 714 | 222 2 444 | 222 1 345 [ 111 1 476 | 111 0 00 | 00 6 417 | 133 0 00 [ 00
Penicillium chrysogenum 1 357 | 111 1 222 | 111 1 345 | 111 1 476 | 111 0 0.0 0.0 4 2.78 | 8.89 0 0.0 0.0
Penicillium citrinum 0 0.00 | 0.00 2 444 | 222 1 345 [ 111 1 476 | 111 1 476 | 111 5 347 | 111 1 50 | 111
Penicillium funiculosum 0 0.00 | 0.00 0 0.00 | 0.00 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0
Penicillium species 2 714 | 222 3 6.67 | 333 2 6.90 | 222 2 952 | 222 3 143 | 333 12 833 | 267 2 100 | 222
Demataciae species 0 0.00 | 0.00 1 222 | 111 0 00 | 00 0 00 | 00 0 00 | 00 1 069 | 222 0 00 | 0.0
Candida albicans 2 714 | 222 2 444 | 222 2 6.90 | 222 2 952 | 222 3 143 | 333 11 7.64 | 244 2 100 | 222
Rhodotorula species 0 0.00 | 0.00 1 222 | 111 1 345 | 111 0 0.0 0.0 1 476 | 111 3 208 | 6.67 0 0.0 0.0
Yeast species 2 714 | 222 3 6.67 | 333 2 690 | 222 1 476 | 111 2 952 | 222 10 694 | 222 2 100 | 222
Sterile mycelium 1 357 | 111 2 444 | 222 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 3 208 | 6.67 0 0.0 0.0
Total 28 45 29 21 21 144 20
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Table (4) : Incidence percentages and frequency distribution of isolated moulds and yeasts in milking environment samples
(Secondary school of Agriculture dairy farm , Assiut City).

Examined samples of milking environment
) o l}Eo o# Air ! Walls‘ Uddcr‘ Teat cu]?s Equipmc'nts Overall pcrc?ntagcs Milk'
as ) (18 samples) as ) 8 as ) 90 ) as )
, 11 o° _Vv 1# No. of Inc Frq No. of Inc Frq No. of Inc Frq No. of Inc Frq No. of Inc Frq Total T.d T.F No. of Inc Frq
Isolates %o %o % %o Isol % %o Isol % % Isolate: %o % Number %o % Isol %o %
Aspergillus flavus 1 3.03 | 555 3 517 | 167 2 571 | 111 0 0.0 0.0 1 345 | 555 7 361 | 778 0 0.0 0.0
Aspergillus fumigatus 2 606 | 111 4 690 | 222 2 571 | 111 1 256 | 5.55 2 690 | 111 1 567 | 122 1 476 | 555
Aspergillus niger 4 121 | 222 6 103 | 333 4 114 | 222 4 103 | 222 3 103 | 167 21 108 | 233 4 190 | 222
Aspergillus terreus 0 0.0 0.0 1 1.72 | 555 1 2.86 | 555 2 513 | 111 1 345 | 555 5 258 | 555 0 0.0 0.0
Aspergillus glaucus 1 3.03 | 555 0 0.0 0.0 0 0.0 0.0 2 513 | 111 0 0.0 0.0 3 155 | 333 0 0.0 0.0
Aspergillus clavatus 0 0.0 0.0 1 172 | 555 1 286 | 5.55 0 0.0 0.0 0 0.0 0.0 2 103 | 222 0 0.0 0.0
Aspergillus candidum 0 0.0 0.0 0 0.0 0.0 1 286 | 555 1 256 | 555 1 345 | 555 3 155 | 333 1 476 | 555
Aspergillus sydowi 1 3.03 | 555 2 345 | 111 0 0.0 0.0 0 0.0 0.0 1 345 | 555 4 206 | 4.44 0 0.0 0.0
Aspergillus ustus 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0
Aspergillus versicolor 1 3.03 | 555 2 345 | 111 2 571 | 111 2 513 | 111 1 345 | 555 8 412 | 8.88 1 476 | 555
Cladosporium species 2 6.06 | 11.1 2 345 | 111 3 857 | 167 3 7.69 | 167 1 345 | 555 11 567 | 122 1 476 | 555
Paeciliomyces voriotti 1 3.03 | 555 1 1.72 | 555 0 0.0 0.0 1 2.56 | 5.55 0 0.0 0.0 3 155 | 333 0 0.0 0.0
Fusarium oxysporum 1 3.03 | 555 2 345 | 111 1 286 | 555 1 256 | 555 0 00 | 00 5 258 | 555 1 476 | 555
Fusarium solani 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0
Scopulariopsis brevicaulis 2 606 | 111 2 345 | 111 2 571 | 111 2 513 | 111 1 345 | 555 9 4.64 | 100 1 476 | 555
Scopulariopsis candida 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0
Curvolaria species 1 3.03 | 555 3 517 | 167 2 571 | 111 2 513 | 111 1 345 | 555 9 4.64 | 100 1 476 | 555
Trichoderma species 0 0.0 0.0 1 1.72 | 555 1 2.86 | 555 0 0.0 0.0 0 0.0 0.0 2 1.03 | 222 0 0.0 0.0
Microsporum gypseum 0 0.0 0.0 1 1.72 | 555 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 1 0.51 111 0 0.0 0.0
Trichophyton terrestre 0 0.0 0.0 1 172 | 555 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 1 051 | 111 0 0.0 0.0
Mucor species 2 606 | 111 7 121 | 389 2 571 | 111 4 103 | 222 4 138 | 222 19 979 | 211 4 190 | 222
Alternaria species 1 3.03 | 555 2 345 | 111 0 0.0 0.0 1 2.56 | 5.55 1 345 | 555 5 258 | 555 0 0.0 0.0
Penicillium chrysogenum 2 606 | 111 2 345 | 111 1 286 | 555 1 256 | 555 0 0.0 0.0 6 3.09 | 667 1 476 | 555
Penicillium citrinum 0 0.0 0.0 1 172 | 555 1 286 | 5.55 1 256 | 555 0 0.0 0.0 3 155 | 333 0 0.0 0.0
Penicillium funiculosum 0 0.0 0.0 1 172 | 555 0 0.0 0.0 1 256 | 555 1 345 | 555 3 155 | 333 0 0.0 0.0
Penicillium species 4 121 | 222 3 517 | 167 2 571 | 111 3 7.69 | 167 2 690 | 111 14 722 | 156 2 952 | 111
Demataciae species 0 00 | 00 1 172 | 555 1 286 | 555 0 00 | 00 0 00 | 00 2 103 | 222 0 00 [ 00
Candida albicans 2 606 | 111 3 517 | 167 3 857 | 167 3 7.69 | 167 5 172 | 278 16 825 | 17.8 2 952 | 111
Rhodotorula species 1 3.03 | 5.55 1 172 | 555 0 0.0 0.0 1 256 | 5.55 1 345 | 555 4 206 | 4.44 1 476 | 555
Yeast species 2 6.06 | 11.1 1 1.72 | 555 2 571 11.1 2 513 | 111 2 690 | 11.1 9 4.64 | 10.0 0 0.0 0.0
Sterile mycelium 2 6.06 | 11.1 4 6.90 | 222 1 2.86 | 5.55 1 256 | 5.55 0 0.0 0.0 8 412 | 8.88 0 0.0 0.0
Total 33 58 35 39 29 194 21
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DISCUSSION:

Dairy animal should have a comfortable
environment that is hygienic and free from
infection. The primary entry points of a
pathogen into the milk are dairy animals, milk
handlers, equipments and other contact
environmental sources. Cross-contamination of
the milk can occur from poor hygiene of
milking environment in animal enclosures
(Bringe, 1989 and McKinnon et al., 1983). The
present study is limited to suggesting the most
possible sources of fungal contamination in
milking environment as well as milk
contamination and to explain how to prevent
such contamination by application of restricted
hygienic measures. The obtained results that
illustrated in table (1) revealed a significant
variation between the mean counts/lunit of the
total moulds and yeasts of the examined air
samples; inner wall surfaces; udder surfaces;
milker’s hands; teat cups; milk utensils and
milk samples that collected randomly from all
milking units of the experimented dairy farms

in Assiut Province.

Air samples :

The mean counts of air samples/m’ of total
mould and yeast were 0.97 x 104+ 0.30; 3.52 x
10* £ 1.26 and 5.96 x 10 £ 1.63 in dairy farms of
Fac. of Agriculture; Fac. of Vet. Medicine
Hospital and Secondary school of Agriculture at
Assiut Province respectively. These results were
more or less similar with that obtained by
Negulescu et al. (1961); Cannon (1970) and
Amin (1980), as they recorded total fungal
mean counts/m’ of 2.5x103; 1.4x10° and 3.9x10°
respectively. Moreover, the achieved mean
counts of total moulds and yeasts/'m® of all
examined air samples (Table 1) were lower than
detected by Kotimaa et al. (1978), who found
fungal spore concentrations up to 10® cfu/m’ in
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air samples of dairy farm building. Concerning
the different species of the fungal isolates,
Aspergilli (A. flavus; A. fumigatus and A. niger);
Cladosporium; Mucor; Penicillum; Candida
albicans and Yeast species were the most
common detected fungi with variable incidence
percentages from all examined air samples and
represented by total of 164 fungal isolates
(Tables 2, 3 & 4). Biological air contamination is
considered one of the major sources of milk
contamination with moulds and yeasts in dairy
confinements (Nakae et al., 1976).

Wall surfaces :

The mean counts of total mould and yeast
on the inner wall surfaces/m”> (Table 1) were
2.81x10* +1.64; 1.80x10*t0.50 and 1.44x10*t
0.64 in examined dairy farms in Fac. of
Agriculture; Fac. of Vet. Medicine Hospital and
Secondary school of Agriculture at Assiut
Province respectively. Concerning the different
species of the fungal isolates, Aspergilli (A.
flavus; A.fumigatus and A.niger); Cladosporium;
Pacilomyces; Fusarium; Mucor; Alternaria;
Penicillum; Candida albicans and Yeast species
were the most common detected fungi with
variable incidence percentages from examined
inner wall surfaces and represented by total of
242 fungal isolates (Tables 2, 3 & 4). One of the
most milk and dairy regulations is that all
surfaces should be free of indentations, flaking,
pitting, cracks and finished with an
impermeable, easily cleaned material to provide
smooth clean uncluttered wall which will assist
rapid and efficient cleaning (Reneau et al., 1987;
John, 2001). The sanitary control measures
should be incorporated in any building design,
so that a good hygienic standard can be easily
maintained. The whole building should be
cleaned and disinfected periodically (Galton &
Merrill, 1987 & 1988).
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Udder surfaces :

The mean counts of total mould and yeast
on udder surfaces/m* (Table 1) were 2.09x10*+
0.98; 1.29x10°+0.40 and 5.64x10°t1.60 in
examined dairy farms in Fac. of Agriculture;
Fac. of Vet. Medicine Hospital and Secondary
school of Agriculture at Assiut Province
respectively. Concerning the different species of
the fungal isolates, Aspergilli (A. flavus; A.
fumigatus; A. terreus and A. niger);
Cladosporium; Mucor; Alternaria; Penicillum;
Candida albicans and Yeast species were the
most common detected fungi with variable
incidence percentages from examined udder
surfaces and represented by total of 119 fungal
isolates (Tables 2,3 & 4). McKinnon et al. (1983)
concluded that,
represent

udder and teat surfaces
important  sources of milk
contamination as was confirmed in a biological
study of six parlour milked herds (Underwood

et al., 1974).
Milker’s hands :

The mean counts of total mould and yeast
on milker’ hands/palm (Table 1) were 3.94 x 10’
+ 1.38 and 6.72x10%£1.74 in examined dairy
farms in Fac. of Agriculture and Fac. of Vet.
Medicine Hospital, Assiut University at Assiut
Province respectively. Concerning the different
species of the fungal Aspergilli
(A. fumigatus; A. terreus and A. niger);
Cladosporium; Mucor; Penicillum; Candida
albicans and Yeast species were the most
common detected fungi with variable incidence

isolates,

percentages from examined palms of milker’s
hands and represented by total of 45 fungal
isolates (Tables 2&3). Milker’s hands may
become contaminated early in the milking
routine and become a mean of transfer of
pathogens to uninfected teats. Complete hand
sanitation is nearly impossible under practical
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conditions. Milkers must wear sterile smooth
rubber gloves and dip them in a sanitizing
solution to reduce contamination during
milking operation (Eberhart, 1987).

Teat cups :

The mean count of total mould and yeast on
teat cups/m” (Table 1) was 1.84x10°+0.29 in case
of the experimented dairy farm in the
Secondary school of Agriculture at Assiut
Province. Concerning the different species of
the fungal isolates, Aspergilli (A. fumigatus; A.
niger and A. sydowi);  Cladosporium;
Paciliomyces; Mucor; Penicillum; Candida
albicans; Rhodotorula and Yeast species were the
most common detected fungi with variable
incidence percentages from inner surfaces of
examined teat cups of milking machines and
represented by total of 39 fungal isolates (Table
4). All containers including teat cups, rubber
parts that come into contact with milk and
vacuum hoses of milking machine must be
thoroughly cleaned and soaked in an effective
sanitizer for 2 to 3 hours before each use (John,
2001).

Milk utensils (equipments):

The mean counts of total mould and yeast
on milk utensils/m* (Table 1) were 1.28x10* +
0.37; 1.46x10°+0.80 and 0.81x10°+0.24 in
examined dairy farms in Fac. of Agriculture;
Fac. of Vet. Medicine Hospital and Secondary
school of Agriculture at Assiut Province
respectively. Concerning the different species of
the fungal isolates, Aspergilli (A. flavus;
A.fumigatus; A.sydowi and A.niger);
Cladosporium; Paciliomyces; Mucor; Curvolaria;
Penicillum; Candida albicans; Rhodotorula and
Yeast species were the most common detected
fungi with variable incidence percentages from
examined milk equipments and represented by
total of 110 fungal isolates (Tables 2, 3 & 4).
Milk cannot be kept clean or free of
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contamination if permitted to come into contact
with unclean utensils or equipment. So the
contact surfaces of all equipments and utensils
used in handling, storage or transportation of
milk should be cleaned and treated with an
effective sanitizer before and after each usage
(Galton & Merrill, 1987 & 1988) .

Milk samples :

The mean counts of total moulds and yeasts
in milk samples/ml (Table 1) were 8.74x101+2.50;
2.6x10+0.78 and 5.3x10+1.47 in experimented
dairy farms in Fac. of Agriculture; Fac. of Vet.
Medicine Hospital and Secondary school of
Agriculture at Assiut Province respectively.
Concerning the different species of the fungal
isolates, Aspergilli (A. flavus; A. fumigatus and
A. niger); Cladosporium; Mucor; Penicillum;
Candida albicans; Rhodotorula and Yeast species
were the most common detected fungi with
variable incidence percentages from examined
milk samples and represented by total of 71
fungal isolates (Tables 2, 3 & 4).

The obtained results (Table 1) showed that,
the mean counts of total mould and yeast / ml
were lower than recorded by Nakae et al.
(1976), who estimated a fungal plate count of
6.0 x10°/ml in collected 41 raw milk samples
from milking environment. Milk is an excellent
medium for moulds and yeasts that are common
contaminants. Their rapid growth, particularly
at ambient temperature can cause marked
deterioration and spoilage of milk. In addition
loading of fungal spores may contaminate and
deteriorate milk. A. flavus and A. fumigatus are
capable of producing endotoxins and were
reported in respiratory infections (Tilden et al.,
1961; Carter, 1979 and AL-Doory, 1980).
Furthermore, various penicillia have also been
reported to cause mycotoxicosis (Haul et al.,
1971).
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The maximum of total fungal counts of the
all examined milking environment samples was
detected in examined air samples (6.0 x 10*/ m®)
in Fac. of Vet. Medicine Hospital farm and in
inner wall surfaces (6.0 x 10*/ m?) and (4.2x10Y/
m?) from udder and teats surfaces swabs in Fac.
of Agriculture farm, while the minimum of the
total fungal count was estimated by (0.1 x 10 /
ml) and(0.2x10/ml) which were observed in milk
samples collected from Assiut Secondary School
of Agriculture and Fac. of Vet. Medicine
Hospital Farms respectively (Table 1). Moulds
and yeasts are ubiquitous distribution and
regarded more or less as a source of
contamination of milking environment, which
lead to milk spoilage and pass of inferior quality
milk. Moreover, fungi act as polluting agents
that may cause serious diseases or mycotoxicosis
in animals (Carter, 1979 and AL-Doory, 1980).

The obtained results (Table 1) showed a positive
correlation between the load of fungal
contamination of milk and that of its
surrounding environment which represented by
the high counts of moulds and yeasts in
examined milk samples and that of examined
swabs of the inner wall surfaces; udder and teat

surfaces and milker’s hands.

Fungi may exert their pathogenic action
either through invasion of tissues by infection,
or as a source of toxic and allergizing toxins
(Flannigan and Miller, 1994). The significance
of isolated moulds and yeasts for the
epidemiology of mycotic diseases such as
moniliasis, aspergillosis and the possible
intoxication “ mycotoxicosis” especially through
the presence of some toxin producing fungi such
as Aspergillus flavus and Aspergillus fumigatus
(Ainsworth & Austwick, 1973 and Buxton &
Fraser, 1977). Several fungi of veterinary and
medical importance such as Penicillium spp.,

Mucor spp., Aspergillus fumigatus, Aspergillus
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niger and Aspergillus flavus were isolated from
the environment by Aleksandrov & Peev
(1974); Dye & Vernon (1952); Gregory (1973);
Mancianti & Papini (1996); Rajan & Siava
(1972) and Youssef & El — Tarabishi (1966).

Total of 790 mould and yeast isolates
belonged to 14 genera were discovered in the
present investigation as illustrated in tables (2;
3 & 4). The isolated moulds and yeasts from all
examined milking environment and milk were
mainly Aspergillus fumigatus, Aspergillus flavus,
Aspergillus terreus, Aspergillus niger
,Cladosporium species, Fusarium species, Mucor
species, Penicillium species, Yeast species and
others with wide varieties of incidence and
frequency percentages. They are consider as
contaminants of the various dairy environments
and some species are known to produce
mycotoxins which deteriorate milk. The overall
incidence percentages of most higher
frequencies of the isolated moulds and yeasts
from the all examined specimens of milking unit

in case of Fac. of Agriculture dairy farm, were

Aspergillus  flavus  (3.15%);  Aspergillus
fumigatus (6.82%); Aspergillus niger (12.3%);
Aspergillus  sydowi  (2.36%);  Aspergillus

versicolor (2.36%); Cladosporium spp. (8.66%);
Paeciliomyces voriotti (3.15%); Mucor spp.
(2.36%); Rhodotorula spp. (2.36%) and Yeast
spp. (7.35%) as demonstrated data in table (2).
While, the overall incidence percentages of most
higher frequencies of the isolated moulds and
yeasts from the all examined specimens of
milking unit in case of Fac. of Vet. Medicine
Hospital dairy farm, were Aspergillus flavus

(4.17%);  Aspergillus  fumigatus  (5.55%);
Aspergillus niger (10.4%); Aspergillus terreus
(2.08%);  Aspergillus  clavatus  (2.08%);

Aspergillus versicolor (4.86%); Cladosporium
spp. (3.47%); Fusarium oxysporum (2.78%);
Mucor spp. (8.33%); Alternaria spp. (4.17%);
Penicillium spp. (8.33%); Candida albicans
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(7.64%); Rhodotorula spp. (2.08%) and Yeast
Spp. (6.94%) as tabulated results in table (3).
Moreover, the overall incidence percentages of
most higher frequencies of the isolated moulds
and yeasts from the all examined specimens of
milking unit in case of Secondary School of
Agriculture dairy farm, were Aspergillus flavus
(3.61%);  Aspergillus  fumigatus  (5.67%);
Aspergillus niger (10.8%); Aspergillus terreus
(2.58%); Aspergillus sydowi (2.06%); Aspergillus
versicolor (4.12%); Cladosporium spp. (5.67 %);
Fusarium oxysporum (2.58%); Curvolaria spp.
(4.64%); Mucor spp. (9.79%); Alternaria spp.
(2.58%); Penicillium chrysogenum (3.09%);
Penicillium spp. (7.22%); Candida albicans
(8.25%); Rhodotorula spp. (2.06%) and Yeast
Spp. (4.64%) as obtained results in table (4) .

The  fungal  distribution of such

contamination in relation to  animal
environment was discussed by Nakae et al.
(1976), who could isolate dominant groups of
Aspergillus in frequencies of A. niger (18.3%);
A. flavus (17.6%); A. terreus (16.0%) and A.
versicolor (11.5%), and dominant series of
Penicillium with frequencies of P. decumbens
(16.0 %) and P. restrictum (7.6%) from milking
environment. The incidence percentages of this
data were more or less similar to the obtained
results (Tables 2,3&4). Most of moulds and
yeasts are potential pathogens and are
incriminated in mycosis and a wide variety of
animal diseases or mycotoxicoses. Moreover
incidence of moulds and yeasts indicate poor
hygiene of the milking environment in dairy
units and pad handling of milk (Aleksandrov &
Peev, 1974 Mossel, 1977 and Rieth, 1973).
Aspergillus species are

opportunistic pathogens cause adverse health

Furthermore,

effects and some varieties produce mycotoxins
and aflatoxins, it has been known that toxicity
syndromes resulting from toxic metabolites
“mycotoxins “produced by some species of
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Aspergilli like Aspergillus flavus; Aspergillus
fumigatus and Aspergillus terreus, which may
get interance into milk from the contaminated
milking environment (Betina, 1998; Bullerman,
1986; Flannigan & Miller, 1994 and Thomas et
al,, 1979). Many of the recovered fungi and
yeasts, Tables (2, 3& 4) have been beside their
finding as inhabitant in the digestive tract of the
worm-blooded animals as transient or perma-
nent commensals, were also detected in
different seats of the surrounding environment
of animal buildings (Bonner & Fergus, 1959;
Brsping, 1961 & 1963 a; Kaben & Preuss, 1967
b; Mehnert & Koch, 1963 and Schonborn,
1969).

The pathogenic fungi Microsporum gypseum
and Trichophyton terrestre were detected in all
of the examined milking environment samples
with minor overall incidence percentages that
fluctuated between 0.51% to 1.39% (Tables 2,3
& 4). But the both isolated fungi were failed to
be detected in all tested milk samples that
collected from experimented dairy farms. These
fungi attack the skin causing ringworm in
animals and of most common in cattle, and
infection with these fungi is highly contagious
and likely to spread to milking staff, also their
spores survive in animal building for several
years (Hillerton et al., 2001). Microsporum
gypsum and Keratinomyces were isolated by
Taylor et al. (1964), from environment of
mammals in Egypt.

Candida albicans; Rhodotorula species and
Yeast species were isolated from examined milk
samples and other environmental specimens
with variable frequency percentages (Tables
2,3&4). They are incriminated as etiological
agents of moniliasis and allergic disorders
which are of sporadic occurrence and of
economic importance (AL-Doory, 1980).
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It is
consider that many of fungal spores play an

epidemiologically significant to
important role in the transmission of some
serious animal diseases responsible for health
and economic losses among farm animals.
Moulds,
Aspergilli which have been incriminated as

particularly those belonging to
causative agents in many mycotic infections
especially pulmonary aspergillosis,
alveolitis and pneumonitis (Clark, et al., 1983).
Possibility  of
dissemination from lungs to other organs

allergic

haemato-genous metastatic
including heart, kidney, liver, brain and skin
(Ainsworth & Austwick, 1973; Al-Doory, 1980;
Buxton & Fraser, 1977 and Carter, 1979).
Moreover, the fungal products of Aspergilli and
Penicillia  “mycotoxins” may reach milk
secretion and pass for animal and human
consumption (Haut et al., 1971; Krakowka et
al., 1970; Jordan et al., 1971 and Kaplan, 1973).
Furthermore, mycotoxic Fungi are considered
as one of potentially major threat to animal and
public health and continue to have an extensive
impact on the welfare of domestic animals
(Buxton & Fraser, 1977 and Thomas et al.,
1977). The ultimate concern is that some of
mycotoxins induced by some fungi are highly
carcinogenic, mutagenic and tertogenic for
animals and man (Bullerman, 1986; DeWaart,

1973 and Thomas et al., 1977).

In general, the animal environment is of
equal importance both from the point of
livestock welfare and of the maintenance of a
high quality and safe milk yield. Under most
farm conditions eliminating of infectious agents
from the environment is difficult, but good
management practice could aid in maintaining a
level of environmental contamination less than
1982). The
instructions should be strictly imposed together

critical  (Boylan, sanitary

with educational programs in order to improve
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hygiene condition of the milking environment as
well as improve the hygienic quality of milk.

CONCLUSION:

From the epidemiological point of view, the
great majority of the fungal isolates are
considered as etiologically significant agents in
the mycotic affections so, their presence in
milking environment expose the dairy animal to
infection and their milk production for
contamination and spoilage. However, many
species of fungi are considered as toxic
producer leading to mycotoxicosis of dairy
livestock .

The obtained results of the present work
showed fluctuated levels of moulds and yeasts
contamination in milking environment of the
experimented dairy farms especially in samples
that obtained from Fac. of Vet. Med. Hospital
and Fac. of Agriculture, Assiut University. The
high load of mould and yeast counts may be
attributed to poor hygiene and bad sanitation of
the investigated dairy units particularly in both
farms of Vet. Med. Hospital and Fac. of
Agriculture. Moreover, it was concluded from
the interpretation of the achieved data that a
positive correlation was observed between the
load of fungal contamination of milk and
contamination loads of its surrounding
environment that represented by the high
counts of moulds and yeasts in examined milk
samples which were also corresponded by high
mould and yeast counts of the same pattern in
case of examined swabs of the inner wall
surfaces; udder and teat surfaces and milker’s
hands.

To minimize the load of fungal

contamination in milk and  milking
environment, strict hygienic measures should be
applied. Induction of educational programs for
environment.

workers with dairy herd

Eliminate or reduce environmental stress and
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avoiding animal overcrowdness, as well as
minimize total population of microorganisms
particularly in areas which come in contact with
the udder. Use of a program for monitoring
udder health status and application of good
sanitation including teat dipping and extra
equipment should be provided for milking of
infected animals. In general, the golden rule of
the milking environment improvement and to
obtain milk of good keeping quality is that
prevention is better than cure.
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