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SUMMERY

Special attention must be paid to the increased health risks resulting
during milk production in dairy farms which are of growing in number
and size allover the world , thus monitorial programs and methods of
identifving and controlling these risks must be offered periodically. 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 three experimented
dairy farms included Fac. of Agriculture; Fac. of Vet. Medicine and
Sccondary School of Agriculture in Assiut Province and examined
bacteriologically to evaluate the distribution of pathogenic and
potentially pathogenic bacteria and their role in milk contamination.
Variable loads of total bacterial counts/unit were estimated. The
maximum of total bacterial mean count of 7.2 x 10° + 0.49/m° was
detected in examined air samples of Fac. of Vet. Medicine, while the
minimum mean count of 1.74 x 10% + 0.56/m! was achieved in milk
samples of the milking unit of Fac. of Agriculturc. The maximum of
total coliforms mean count was 4.38 x 10* + 1.55/m” from inner surfaces
of milk utensils of Fac. of Agriculture and minimum of total coliforms
mean count was 0.0/m’ in examined air samples collected from dairy
farms of Iac. of Agriculture and Secondary School of Agriculture. The
maximum mean count of Escherichia coli was estimated by 3.92 x 10° +
1.98/m* from wall surfaces in Fac. of Vet Med. Farm, while the
minimum of mean count of Escherichia coli was 0.0/m’ in examined air
samples in both dairy farms of Fac. of Agriculture and Secondary School
of Agriculture. The maximum mean count of Clostridium perfringens
was 6.0 x 10° + 0.21/m? from wall surfaces in Fac, of Vet. Med. Farm,
while the minimum mean count was estimated by 0.0/m> in all examined
air samples of the experimented three dairy farms and also from milk
samples of both dairy farms of Fac. of Agriculture and Secondary
School of Agriculture, It had been found that the mean values of tota)
bacterial counts. total coliforms counts, Escherichia coli counts and
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Clostridium perfringens counts were greatly variable from one
experimented dairy farm to another. Moreover, it could be noticed that
there was a direct relation between the different bacterial counts
obtained from the surrounding environment and that of corresponding
counts in milk produced under these circumstances. Wide varieties of
total 906 of pathogenic and potentially pathogenic bacterial isolates
could be detected and identified from all examined samples with
variable incidence and frequency percentages. The most common
bacterial isolates included Staphylococcus aureus; Staphylococcus
epidermidis, Streptococcus faecalis; Streptococcus bovis; Streptococcus
agalactia; Pseudomonas aeruginosa; Escherichia coli; Klebsiella
pnemaoniae; Klebsiella mastitis; Arizona species; Salmonella species;
Clostridium perfringens and others. The total bacterial isolates were
represented by 483, 141 and 199 from milking units and 41, 15 and 27 of
produced milk from the three cxamined dairy farms in Fac. of
Agriculture; Fac. of Vet. Medicine and Secondary School of Agriculture
respectively. Animal and public health significance of the most common
bacterial pathogens and contaminants from all examined samples from
the experimented dairy units and milk, as well as the precautionary
measures and hygienic recommendations were briefly discussed.

Key words: Hygiene of dairy or milking environment; sanitary
conditions in dairy farms; dairy herds and milk quality.

INTRODUCTION

The extent of bacterial contamination in the environment of
milking units are of particular importance in milk industry. Environment
surrounding animals constifutes the main source of pathogenic and
potentially pathogenic microorganisms. Such organisms involved the
causative agenis of milk deterioration. Environmental conditions can
markedly influence the diseases that may be higher if large number of
animals are allowed to house in unhygienic conditions (Johens, 1980 and
Quigley et al, 1995). The occurrence and persistence of the
microorganisms in air, wall surfaces, udder ant teat surfaces, milk
utensils and equipments have been largely overlooked as a problem in
the hygienic condition of milk (Ahmed, 1975; Anderson et al., 1999;
Fox et al, 1990; Kloos & Musselwhite, 1975; Matos ef al., 1991;
Mowafi et al., 1980; Roberson er al., 1994; Roberson et al., 1998 and
Schacken et al, 1996). Clostridium perfringens, cnterococei and
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coliforms censtitute the major bacterial groups that commonly detected
from contaminated dairy environment (Parrakova & Fratic, 1980).

Enterohemorthgic Fscherichia coli was first recognized as a
pathogen in the last decade, several outbreaks that induce hemorrhagic
colitis and hemolytic syndrome caused by the pathogens via
consumption of contaminated raw milk (Duncan ef ¢l., 1987). Presence
of enterobacteriaceae in milk is always taken as a definite index of faecal
contamination (Synage. 2000 and Zakaria er a/, 1980). The initial
microflora of milk has a marked influence on the keeping quality of raw
milk and once the milk comes outside the udder contamination of
various degrees occur mainly from milk handling and from the
environmental contamination (Anderson et ¢/, 1999 and Rendose ¢t al.,
1975). Moreover, air, walls, milker’s hands, milk cquipments as well as
soiled teats and udder with dung or mud from bedding materials are
washed into milk during milking (Nazem er @, 1995). The load of
number and type of microorganisms vary according to the type and
amount of smeared soil on the teats and udder (Gierl and Putz, 1992).
The milk production of good keeping quality rcquires healthy cows,
good management, thorough cleaning and disinfection of the dairy units,
premilking teats and udder disinfection beside reduction of air dust
particles (Bodman ef al., 1988; Ingawa er al.. 1992; McKinnon er al.,
1990; Nickerson , 1989 and Rasmussen ef al., 1991) .

The present work was carried out in order to screen the microflora
contamination of the milking environment as well as thosc present in the
produced milk of three different dairy farms in Assiut Province with
particular concern for evaluation the hygienic condition of milk quality
and discuss the hazard effects of animal and public health significance of
the major bacterial isolates.

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:

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.
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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.

Secondary School of Agriculture:

The farm accommodated for total 40 animals of which 18 were
Jactating 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 bacteriological 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 further
bacteriological examination.

The bacteriological examination of environmental specimens and
millk samples:

Air samples: Scventy-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 ef @l (1956) and
Brachman et ¢l (1964) was adopted.

Wall surfaces: Seventy-two swabs were collected from the inner
surfaces of the building of the examined milking units asepticaily,
according to Rendos ef al. (1975). The swabs were inoculated into sterile
test tubes, each containing sterile 10 ml of nutrient broth.

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.

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 palm.

Teat cups: Eighteen swabs were collected from the inner
surfaces of teat cups of the milking machine, just before milking time.
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Milk utensils (equipments): Seventy-two swabs were collected
from the inner surfaces of milk utensils just before milking time.

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

The bacteriological counts/units of environmental specimens and
milk samples included:

The total bacterial counts/unit; total coliforms; Escherichia coli
count and Clostridium perfringens count were done according to the
technique described by Beerens et «l (1980); Carter (1979):
Cruickshank ef af. (1980); Johnson & Curl ( 1972 ) and Oblinger &
Koburger (1975).

The bactericlogical cultivation, isolation and identification of the
examined samples included:

Bacterial culture, isolation and identification of the isolated strains
on different liquid and solid media were carried out according to Baily &
Scott (1974); Carter (1979); Cruickshank et af. (1980); Edward & Lwing
(1972); Koneman et al. (1988); Krieg & Holt (1984); Murry er al
(1984); Topley & Wilson (1975) and Treagan & Pulliam (1982).

RESULTS

The obtained results were illustrated in Tables (1 — 7).

DISCUSSION

The primary entry points of pathogens in milk are dairy animals ,
milk handlers , equipments and other contact environmental sources.
Cross-contamination of milk can occur from poor hygiene of milking
environment in animal enclosures (Bringe, 1989 and McKinnon et al.,
1983).

Microbial quality of air samples:

The obtained results of the examined air samples in Tables (1.2
& 3) revealed that, the total colony counts/m’ were widely differed in the
three experimented dairy farms. They were as high as 1.8 x 10%m” at
37% and 6.3 x 10* / m® at 22°% in dairy farm of Fac. of Vet. Medicine,
while they were 3.2 x 10%m® at 37% and 4.0 x 10%m® at 22° in
Secondary school farm, and 8.0 x 10° /m® at 37°% and 4.8 x 10%m’ at
22% in case of the dairy farm of Fac. of Agriculture. The high count in
dairy farm of Fac. of Vet. Med. may be attributed to the long time spend
by animals inside the farm, which was supported by Benham and Lgdell
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{1970) who reported that, the high extent of microbial contamination of
air samples was likely pollute the atmosphere of the milking
environment and would create a hazard in the production of clean milk.
Neither coliforms, Escherichia coli nor Clostridium perfringens were
detected from examined air samples in both farms of Fac. of Agriculture
and Secondary School of Agriculture, while air samples of Fac. of Vet.
Medicine Farm contained 2.38 x 10 £0.83 and 1.64 x 10 £0.58 as mean
counts/m® of total Coliforms and Escherichia coli tespectively (Tables,
1-3). Biological air contamination is considercd as one of the major
sources of milk contamination with microbial pathogens in dairy
confinements (Benham & Egdell, 1970; Dykstra, 1961; El-Agrab, 1977;
Perry ef al. 1958; Torre, 1955 and Wilson & Miles, 1957).

Microbial quality of wall surfaces:

The obtained results concerning inner wall surfaces (Tables, 1-4)
showed that, the highest total bacterial mean counts/m® (4.77 x 10
+0.32); total coliforms count/m® (2.48 x 10" £0.69); £ coli count / m’
(3.92 x 10° +1.98) and CI perfringens count / m? (6.0 x 10° +1.21) were
observed in case of Fac. of Vet. Med. Farm, while the lower total
bacterial mean counts/m’ Q.11x 10* +0.30); total coliforms count/m”
(4.09 x 10° 21.22): £ coli count/m® (3.04 x 10° +0.90) and CI.
perfringens count/m’ (4.98 x 10° +0.61) were detected in the farm of
Secondary School of Agriculture. The sanitary control measures should
be incorporated in any building design and the whole building should be
cleaned and disinfected periodically (Galton & Merrill, 1987 & 1988).

Microbial quality of teat and udder surfaces:

Illustrated microbial data of teats and udder surfaces (Tables, 1-
4) revealed a high total bacterial mean count/m? of 1.44 x 10° 0.40 and
3.60 x 10* £1.01 in case of Secondary School of Agriculture farm and
Fac. of Vet. Med. Farm respectively, while the lower total bacterial
mean count/m’® of 1.20 x 10* £0.37 was observed in case of Fac. of
Agriculture dairy farm. E. coli and Cl. perfringens mean counts/m> were
(5.02x 107 £1.89 & 3.20 x 10> £1.42); (2.36 x 10°40.63 & 7.62x 10
+1.10) and (1.12 x 10° £0.26 & 6.04 x 10® +£2.78) in case of Fac. of
Agriculture; Secondary School of Agriculture and Fac. of Vet. Medicine
dairy farms respectively. Udder and teats surfaces represent important
sources of milk contamination as was confirmed in a bacteriological
survey of six parlours of milked herds carried out by Underwood ez al.
(1974).
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Microbial quality of milker’s hands:

Results concerning the microbial contamination of the milker’s
hands (Tables, 1-4) showed a higher total bacterial mean count/palm of
3.24 x 10° £0.91 in case of Fac. of Vet, Medicine farm while, the lower
total mean count/palm of 1.61 x 10° 0.44 was detected in case of Fac.
of Agriculture dairy farm. Morcover, the E. coli and CL perfringens
mean counts/palm were 7.28 x 10 £2.91 and 3.00 x 10 #0.17 in case of
Fac. of Agricuiture dairy farm , while these mean counts were 1.36 x 10
£0.32 and 4.96 x 10 £2.31 in case of Fac. of Vet. Medicine dairy farm.
Complete hand sanitation is ncarly impossible under practical conditions
so milkers must wear sterile smooth rubber gloves and dip them in a
sanitizing solution to reduce contamination during milking operation
(Eberhart, 1987).

Microbial quality of machine teat cups:

The obtained results concerning microbial contamination of the
milking machine teat cups (Tables, 1-4) revealed mean counts/m® of
(1.45 x 10" 20.50); (1.25 x 10° £0.34); (0.93 x 10° £0.24) and (6.77 x 10
£1.20) for the total bacterial count; total coliforms; E. coli and CI.
perfringens in case of Secondary School of Agriculture farm. 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 1o 3 hours before cach use
(John, 2001).

Microbial quality of milk utensils (equipments):

The obtained results of milk equipments (Tables. 1-4) showed total
bacterial mean counts/m’ of 5.08 x 10* £1.44; 4.34 x 10° £1.23 and 1.46
x 10" £0.39 in dairy farms of Fac. of Vet. Medicine; Fac. of Agriculture
and Secondary School of Agriculture. Z. coli and CI. perfringens mean
counts/m® were (2.08 x 10 £0.65 & 1.50 x 10% +0.63); (1.46 x 10°£0.48
& 1.12 x 10% £0.33) and (6.18 x 10* 1.74 & 0.0) in case of Fac. of
Agricnlture; Secondary School of Agriculture and Fac. of Vet. Medicine
dairy farms respectively. So the contact surlaces 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 cach
usage (Galton & Merrill, 1987 & 1988).

Microbial quality of milk:

Results concerning the microbial contamination of examined
milk samples (Tables, 1-4) revealed total bacterial mean counts/ml of
(1.39x 10 £ 6,97 at 37°% & 7.99 x 10* + 1.53 at 22%): (6.10 x 10> +
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036 at 37% & 4.56x 107+ 1.23 at 22°%) and (1.74 x 10° £ 0.56 at 37°%
& 376 x 10> £ 1.46 at 22%) in case of Fac. of Vel Medicine;
Secondary School of Agriculture and Fac. of Agriculture dairy farms
respectively. E. coli and CI. perfringens mean counts /m?® were (4.2 *
0.13 & 0.0); (6.4 £3.03 & 0.0) and (4.0 £ 0.19 & 2.8 + 1.52) in case of
Fac. of Agriculture; Secondary School of Agriculture and Fac. of Vet
Medicine dairy farms respectively. CI Perfringens was only detected in
examined milk samples obtained from Fac. of Vet. Medicine dairy farm
which indicated poor hygiene within its milking stalls. The obtained
results were more ot less coincided with those recorded by (Ahmed,
1975; Brander, 1973; El-Masry, 1989; Johens, 1980 and Mnatsakanov e/
al., 1991). Milk is good medium for growth of different microorganisms
which may contaminate it during milking , handling and processing
(Bodman ef al.. 1988). Some of bacterial strains isolated from milk are
classified as pathogens which induce health hazards, but other organisms
act as milk spoilers that cause deterioration of its keeping quality in
several ways like milk spoilage and curdling or undesirable flavors like
rancidity or milk sourness, the production of good quality milk required
healthy dairy animals, good management and hygienic environment
(Duncan ef al., 1987 and Galton & Merrill, 1987 and Tybor & Gilson,
1989).

The obtained results (Tables, 5-7) revealed that a wide varicty of
total 906 of pathogenic and potentially pathogenic bacterial isolates
could be detected from all cxamined specimens (air, wall surfaces, teats
and udder, milker’s hand, tcat cups and milk samples) with variable
incidence and frequency percentages of major animal and public health
significance  inciuded  Staphviococcus — awreus;  Siaphyiococcus
epidermidis; Sireptococcus faccalis; Streptococcus bovis | Streptococeus
agalactia; Pseudomonas aeruginosa; Escherichia coli; Klebsiella
pnemoniae; Klebsiella mastitis; Arizona species; Salmonella species;
Clostridium perfringens and others. The wide differences of percentages
of bacterial isolation may be atiributed to variation of environmental
management and hygienic conditions within the experimented dairy
farms (Acres, 1985 and Hinton ef al., 1994). The total bacterial isolates
were represented by 483, 141 and 199 from milking units and 41, 15 and
27 from produced milk that obtained from the three examined dairy
farms in Fac. of Agriculiure; Fac. of Vet. Medicine and Secondary
School of Agriculture in Assiut Province respectively. Staphylococcus
aureus was the most prominent pathogen which isolated with overall
incidence percentages of (13.5, 993 and 9.55 from milking
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environment) and (9.76, 6.67 and 3.70 from milk samples) in case of
examined dairy farms from Fac. of Agriculture; Fac, of Vet. Medicine
and Secondary School of Agriculture respectively (Tables, 5-7), the
obtained results indicate that Staphylococcus aureus is considered as one
of the main bacterial strains isolated from the dairy farm environment.
Staphylococei may be present in milk as a result of contamination from
udder or other sources and may grow in milk and milk products and
produce potent enterotoxins which are thermostable as not destroyed by
pasteurization and causing food poisoning among consumers (Minor &
Marth, 1972 and Hekneby & Gondrosen, 1982). Streptococeus faecalis
(Tables, 5-7) was isolated with overall incidence percentages of (5.80.
5.67 and 5.53 from milking environment) and (2.44, 0.0 and 0.0 from
milk samples); Streptococcus bovis (Tabies, 5-7) was isolated with
overall incidence percentages of (1.45, 1.42 and 3.52 from milking
cnvironment) and the organism failed to be detected from examined milk
samples); Streptococcus agalactia (Tables, 5-7) was isolated with
overall incidence percentages of (1.24, 1.42 and 3.52 from milking
environment) and (2.4, 0.0 and 7.41 from milk samples); Pseudomonas
aeruginosa (Tables, 5-7) was isolated with overall incidence percentages
of (5.59, 3.55 and 4.02 from milking environment) and (7.32, 0.0 and
3.70 from milk samples); Kiebsiella pnemoniae (Tables, 5-7) was
isolated with overall incidence percentages of (0.62, 1.42 and 0.50 from
milking environment ) and the organism failed to be detected from milk
samples ) 1 Klebsiella mastitis (Tables, 5-7) was isolated with overall
incidence percentages of (1.03, 1.42 and 2.01 from milking
environment) and (2.44, 0.0 and 3.70 from milk samples); Escherichia
coli (Tables, 5-7) was isolated with overall incidence percentages of
(10.9. 9.22 and 6.53 from milking environment) and (9.76, 6.67 and 4.44
from milk samples); Arizona species (Tables, 5-7) was isolated with
overall incidence percentages of (0.83. 0.0 and 0.0 from milking
environment) and (0.0, 0.0 and 0.0 from milk samples); Salmonella
species (Tables, 5-7) was isolated with overall incidence percentages of
(0.41, 1.42 and 6.53 from milking environment) and the organism failed
to be detected from milk samples) and Clostridium perfringens {Tables,
5-7) was isolated with overall incidence percentages of (4.97. 5.67 and
6.53 from milking environment) and (0.0, 6.67 and 0.0 from milk
samples) in all examined samples of the dairy farms from Fac, of
Agriculture; Fac. of Vet. Medicine and Secondary School of Agriculture
respectively. These results were more or less inagreement with those
recorded by Johansen (1972); Fiser & Svitasvsky (1973); Rendose ef g,
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{1973): Eberhart (1977); Mowafl er al. ( 1980 ); Zakaria et al. (1980);
Mostafa (1984); Saad (1993) and El-Masry (1996). Occurrence of
enteric pathogens of enterobacteriaceae in food and milk may constitute
a public health hazard, sever gastroenteritis, summer diarrhea in children
and may lead to food poisoning outbreaks, also presence of Escherichia
coli in milk act as a primary route for human and animal illness either
through physical contact or by contamination from food chain (Ahmed
et al., 1988; Edward & Ewing, 1972; Fantasia ef al., 1975; Finegold &
Martin, 1982; Hobbs & Gilbert, 1978 and Irodanov et al. 1970).
Escherichia coli is considered as a commensal in the alimentary tracts of
animals and man, so its presence in milking environment and milk is
used as an indicator of its faecal contamination (Synage, 2000 and
Zakaria et al., 1980). Moreover. many strain of Escherichia coli have
the ability to produce verotoxins which can induce variable illness and
diseases in animals and man (Law, 2000). Occasionally cow’s udders
become infected with hemolytic streptococel of human origin, which
may result in milk-borne epidemics of scarlet fever or septic sore throat,
and isolation of environmental pathogens including staphylococei,
streptocoeci, coliforms and E. coli indicate poor hygiene either during
equipment cleaning and sanitation, during milking, or between milkings
(Gerald & Jones, 2001), The obtained results (Tables, 1-4) showed a
positive correlation between the load of microbial contamination of milk
and that of its surrounding environment which represented by the high
counts of total colony counts, total coliforms and Escherichiu coli in
examined milk samples and that of the inner wall surfaces; udder and
teats surfaces; milk utensils; tcat cups and milker’s hands. In general
hygienic production of milk usually requires dairy environment of
cleanable atmosphere, drainage facilities as well as restricted hygiene
and disinfection of all animal surroundings. The sanitary instructions
should be strictly imposed together with educational programs in order
to improve hygiene condition of the milking environment as well as
improve the hygienic quality of milk.

Conclusion:

It is epidemiologically significant that the abundance of
pathogenic and potentially pathogenic microorganisms demonstrate the
unhygienic conditions existing in milking environment of the
experimented dairy farms which have a direct relation to animal and
public health. From the obtained results of the present investigation, it
could be concluded that there was a direct relationship between the
contamination load of milking environment with microflora and the
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corresponding  contaminants in milk that produced under these
circumstances. The conditions inside the milking confinements play a
great role in contamination of milk. To avoid milk contamination by
environmental pathogens, some of the sanitary recommendations must
be followed to overcome contamination of milk and milking
environment in dairy farms as good hygiene and restricted measures
including adequate ventilation, hygienic disposal of sewage, [requent
and through cleaning and disinfection of dairy confinements and milk
equipments as well as teats and udder before milking.
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