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ABSTRACT

This survey study was conducted along a period of more than 5 years (from April 2004 to
September 2009) 1o estimate the prevalence of coliforms in milk, eggs and their products.
Therefore, a total of 690 samples (450 of miik and milk products in 6 categories and 240 of eggs
and egg products in 3 categories) were collected randomly from different markets, supermarkets,
groceries, retailers, confectionary shops, bakeries, poultry farms and farmers distributed in
Assiut city, Egypt. The 450 milk and milk products samples were represented as 30 samples of
each of raw market milk, plain yoghurt. small scale ice cream, cooking butter, cheese (10 types)
“Kareish, Domiati, Tallaga, Bramily, Fayomi, processed, Cheddar, Gouda, Roquefort and Edam”
in addition to locally manufactured dried milk-based baby food. Moreover, the 240 eggs and egg
products samples were represented as 30 samples of each of table eggs “poultry farm eggs,
Baladi hen eggs and duck eggs”, egg-based sour products “commercial mayonnaise” and egg-
based dessert products “cream caramei. cake, Jatooh and biscuit”. To assess their bacteriological
quality, all the collected samples were examined for the incidence and counts of coliforms. fecal
coliforms and E. coli using MPN technique. The most important obtained results were the
occurrence of coliforms in all the examined raw marker milk and Kareish cheese sampies, in
addition to, the occurrence of coliforms and fecal coliforms in 86.67 and 60% with an average
count of 3.01x10” and 98.35 cfu/g in the examined Jatooh samples, respectively. The obtained
results were compared with the international and Egyptian standards, The suggestive hygienic
control measures for controlling the incidence of these bacteria were discussed.

INTRODUCTION fragile shell, if undamaged and dry will
usually keep the eggs edible for rcasonable
time. Gernerally, fresh eggs are devoid of
bacteria, unless the ovary of laying hens is
infected with pathogens (congenitally} (4) and
egg shells also could be contaminated by hen’s
tecal matter and nest’s lining or during
washing of eggs, handling and packaging (5).
Microorganisms either on egg shells or egg
contents can contaminate egg products and
upon appropriate conditions, they proliferate
resulting in illness or food poisoning to

It is generally accepted that milk and eggs
are valuabie and indispensable foods. There is
no need to talk about the nutritive value of
milk. Also, eggs are considered as a complete
perfect food, rich in many nutrients and
economically accessible (7). Eggs are one of
the few foods that are used among popular
dishes consumed by people at  home,
restaurants and convenience steres in their
natural states with no artificial additives. Eggs
are usually consumed either as table eggs or as

egg products. In 2004, more than 30% out of ~“OMSUIGETS:

76 billion eggs were used in the form of egg Coliforms are intestinal and non-intestinal
products, as they provided certain desirable inhabitant, so, their presence in food gives an
function attribute (2). index of poor sanitation and the presence of

enteric  pathogens (6). Their occurrence
indicates the unhygienic condition during
production.  processing,  handling  and
distribution. Coliforms are considered one of
the contaminanis causing spoilage.

In spite of the high nutritive vaiue of milk
and eggs, they are responsibie for several
outbreaks and considered vehicles for
transmission of certain human pathogens (3;.
Eggs are as rapidly perishable as milk, yet the
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The presence of coliforms i milk and milk
products reflect the iadequate santtation
durnng  production and handling of raw
materals (7). Coliforms count is traditional
inchicator - of  possible  fecal  contamination,
mrcrobtal  quality and  wholesomeness  and
reflect the hygtenic standards adopted in the
dairv processing (8). The presence of numbers
of coliforms in  cheese indicates that
opportunity  for proliferation  might have
occurred, which could also have aliowed
muluplication  of  Salmonella,  Shigella,
Stuphylococel or other organisms possibly
introcuced due to poor sanitation (9). High
coliferms count render eggs of inferior quality
and become unmarketable during storage or
even unlit for human consumption leading to
pubiic health hazards and economic losses
(10;.

As F. coli constitutes a part of the intestinal
normal tlora of human and some animals, the
microbiological criteria involving £ coli are
commonly used as an indicator of fecal
cont:mination and process failure and/or post-
process  contamination by equipment,
personnel or raw materials are possible causes
for the presence of E. celi in heat-processed
tood. [ celi is commonly used in the
microbiological evaluation of foodstufls as
indicators of poor hygiene and poor handling
practices (11). The presence of E. coli above
certain  threshold 1s  indicative that the
foodstufl 18 either  unsatisfactory  or
unacceptable with potentially hazardous (12).

Infection with E. coli is emerging as an
important public  health problem due the
gravity of the disease and its increasing trend
(13). Moreover, from the public health point of
view enleropathogenic serotypes of E. coli has
been implicated in hwman gastroenteritis,
epiclerne diarrhea in infants, summer diarrhea
in children as well as many cases of food
potsomng (14).

According to  the aforementioned  facts
aboui the signtficance of coliforms in foods,
this -~urvey study  was desiened and run to
assess and evaluate a wide range of consumed
foocls itk & milk products and eggs & egg
productsi for ncidence  and  counts  of
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coliforms. fecal coliforms and £ coli as
mdicator organisms of choice In examining
foodstuffs.

MATERIAL AND METHODS
1. Samples

A total of 690 samples, 450 samples of
milk and milk products (in 6 categories) and
240 samples of eges and egg products {in 3
categories), were collected randomly from
different markets, supermarkets, groceries.
retailers, confectionary shops. bakeries.
poultry farms and farmers distributed in Assjut
city, Egypt. Each sample was obtained 1n its
retail container as sold to the public and
directed to the laboratory under strict hygienic
measures with a minimum of delay to be
examined bactertologically.

2. Preparation of samples

Each product was represented by 30
samples All the examined samples were
opened aseptically and 10 g of each sample
were aseptically weighed and added to 90 ml
of 0.1% sterile peptone water and
homogenized for 2 min to obtain a dilution of
107! (I5), then decimal dilutions were made
and followed by bacteriological examination.

3. Bacteriological examination
3.1. Coliforms count (MPN/g) (16)

3.1.1. The presumptive test: One ml of each
previously prepared 10", 107 and 10"
dilutions was inoculated into 3 replicate test
tubes of sterile Lauryl Sulphate broth (LS)
with inverted Durham's tubes. The inoculated
LS tubes were incubated at 3520.5°C for 48+2
h. The tubes showing gas in the Durham's
tubes (positive tubes) within 48+2 h were
submitted to confirmatory test for coliforms
group.

3.1.2. The confirmatory test: The positive LS
tubes were subcultured into corresponding
sterile Brilliant Green Lactose Bile 2% broth
(BGLB) with inverted Durham's tubes.
Inoculated tubes were incubated at 35£0.5°C
for 48%2 h. BGLB tubes showing gas
production were recorded and considered
pasitive  for coliforms. The pnumbers of
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coliforms/g were calculated from MPN Tables
for 3 tubes dilutions.

3.2. Fecal coliforms count (MPN/g) (16):
The positive BGLB tubes showing gas
production were subcultured mnto
corresponding sterite EC broth with inverted
Durham's tubes. Inoculated EC broth tubes
were incubated at 45.5+0.5°C for 48%2 h.
Positive tubes showing gas production 1n their
Durham’s tubes were recorded and considered
positive for fecal coliforms. The numbers of
fecal coliforms/g were calculated using MPN
tables for 3 tubes dilution.

3.3. E. coli count (MPN/g) (16): The positive
EC broth tubes denoted by gas prodaction
within 48+2 h were subcultured by streaking
onto sterile Eosin Methylene Blue (EMB)
plates. Inoculated EMB plates were incubated
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plates for E. coli were recorded and the
numbers of E. colifg were calculated from
MPN Tables for 3 tubes dilution.

3.4. Biochemical reactions for identification
of E. celi by IMVIC tests: £. coli is positive
for indole production (I7) and methyl red (17)
tests and negative for Voges-Proskauer (18)
and citrate utilization (I7) tests.

RESULTS

The bacteriological examination using
MPN technique assessed coliforms (Table 1)
and fecal coliforms (Table 2) for the 450
samples of milk and milk products which
revealed that 52 samples (11.56%) contained
E. coli (Table 3). While, the assessment of
coliforms (Table 4) and fecal coliforms (Table
5) for the 240 samples of eggs and egg

at 35°C for 24+2 h. The typical nucleated products TCVCB‘.I(TJC‘l” 2 samples  (0.83%)
) . . contained E. coli (Table 6).
{(dark center) colonies with metailic sheen :
were considered to be E. coli. Positive EMB
Table 1. Incidence of coliforms in the examined milk and mitk products.
_ i Samples (n = 30) Count (MPN/g)
i N ibinpvin). Wahpilit
Category Products : Positive | Y% Min. Max. Average
Mitk Raw market mitk | 30 100 23 | 1L11xi0’ 1%10°
Fermented milk Plain yoghurt 14 4667 | <3* | 1.11x10° 2x10°
Ice cream Small scale 1ce crearn 28 93.33 <3 L11x10° | 3.83x10°
Butter Cooking butter 22 7333 | <3 LLIx1) | 6.43x10°
‘ Kareish cheese 30 100 3 L11x10° | 8.77x107 |
[omiati cheese 7 2333 | <2 | L1Ix10° | 4625
Tallaga cheese 12 40 <3 1.1x10° 2.13x107
Bramily cheese 10 33.33 <3 39 6.84
Cheese Fayomu cheege I 3.33 <3 6.2 0.21
Processed cheese 5 1667 | <3 | 1.11x10° | 353.07
Cheddar cheese 1 333 <3 64 2.13
Gouda cheese 1 3.33 <3 53 1.77
Roquefort cheese 1 333 <3 6.1 0.2
Edam cheese 7 2333 | <3 1.6x10° 10.74
Baby food Dried ”“?;:ﬁ“ed baby |, 667 | <3 73 0.45

*<3 mean negative LS broth tubes otherwise BGLE broth tubes,
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Table 2. Incidence of fecal coliforms in the examined milk and milk products.

Samples (n=30) | Count (MPN/g)
Category Products . . '
Positive o Min. Max. i Average
L Milk Raw market milk 18 60 <3%* | L1Ix10" | 5.16x10° |
| Fermented milk Plain yoghurt 1 30.67 <3 111x107 | 1.95x10° i
loe cream Small scale ice cream 17 56.67 <3 LItx10" | 2.57x10° *
Butter Cooking butter 22 73.33 f <3 1.11x107 | 5.41x10° |
Kareish cheese 25 83.33 <3 111x10° | 7.81x10° _
Domiati cheese 2 6.67 <3 93 4
Tallaga cheese 5 16.67 <3 1.1x10° 46.9 |
Bramily cheese 5 16.67 <3 39 3.04
Chesse Fayomi cheese 1 3.33 <3 3 0.1 {
' Processed cheese 2 6.67 <3 9.1 042 |
| Cheddur cheese 0 0 <3 <3 <3
' Gouda cheese 1 3.33 <3 7.2 024 |
Roquefort cheese 0 0 <3 <3 <3
{7_7 Edam cheese 4 13.33 <3 12 1.02 _—i
Baby food Dried milk-based baby 0 0 <3 <3 <3
- food
<3 mean negative EC broth tubes.
Table 3. Incidence of E. coli in the examined milk and milk products.
. Samples (n = 30) Count (MPN/g)
(ategory Products Positive % Min. Max. Average
- Milk Raw market mitk [ 3.33 <3* 9.1 0.3
Fermented milk Plain yoghurt 6 20 <3 1.11x10° 56.18
- Lce cream Small scale ice cream 2 6.67 <3 110 37.37
Bulter Cooking butter 19 63.33 | <3 L11x107 | 33x10” |
Kareish cheese 10 3333 <3 IL1IxI0" | 2.59x10°
Dramiati cheese 1 3.33 <3 93 3.1
Tallaga cheese 4 1333 [ <3 2.1x10° 8.21
Bramily cheese 3 10 <3 39 207
Cheese Fayomi cheese 0 0 <3 <3 <3 |
S Processed cheese | I 3.33 <3 3.6 0.12
Cheddar cheese 0 0 <3 <3 <3
Gouda cheese i 3.33 <3 7.2 (.24
| Roquefort cheese 0 0 <3 <3 <3
N Edam cheesc 4 13.33 <3 12 1.02
Bubv food } Dried ”“lf];fj‘*ed baby 0 0 < | <3

*< 3 mean negative EMB plates.



Zag. Vet. ]. 43
Table 4. Incidence of coliforms in the examined eggs and egg products.
i Samples (n = 30) Count {MPN/g)
Category Products Positive %o Min. Max. Average
Poultry farm eggs 11 36.67 <3* 75 6.89
Table eggs Baladi hen eggs 15 50 <3 1.1x10° 53.28
Duck eggs 10 33,33 <3 1.1x10° 51.06
Egg-based sour products Cc?mmer‘c.lél 0 0 <3 <3 <3
: mayonnaise
Cream caramel 2 6.67 <3 23 1.53
Egg-based dessert Cuke 4 13.33 <3 23 247
products Jatooh 26 86.67 <3 1.11x10° | 3.01x107
Biscuit 7 23.33 <3 43 4.12
*<3 mean negative LS broth tubes otherwise BGLB broth tibes.
Table 5. Incidence of fecal coliforms in the examined eggs and egg products.
Category Products Sar:}ples (n = 30) . Count (MPN/g)
Pasitive e Min. Max. Average |
Poultry farm egzs 3 10 <3* 64 243
Table eggs Baladi hen eggs 7 23.53 <3 75 6.07
Duck eggs 3 10 <3 64 3.01
Egg-based sour products Commer‘c_la.l 0 0 <3 <3 <3
mayonnaise )
Cream caramel ] 0 <3 <3 <3
Egg-based dessert Cake i 0 0 <3 <3 <3
products Jataoh 18 60 <3 | LIx107 | 9835
Biscuit O 0 <3 <3 <3
*<3 mean negative EC broth tubes.
Table 6. Incidence of E. coli in the examined eggs and egg products.
Samples (n = 30) Count (MPN/g)
Category Products Positive Yo Min. Max. | Average.
Poultry farm eggs 1 3.33 <3* 6 0.2
Table eggs Batadi hen eggs 0 0 <3 <3 <3
Duck eggs ] 333 <3 73 024
Egg-based sour products [Commerciai mayonnaise 0 0 <3 <3 <3
Cream caramel {3 0 <3 <3 <3
Egg-based dessert Cuake 0 J <3 <3 <3
preducts Jatoon 0 0 <3 <3 | <3
Biscuit 0 0 <3 <3 1 <3

!*<3 mean negative EMB plates.
DISCUSSION

There 1s no doubt that assessment of milk
and milk products and eggs and their preducts
for coliforms 1s highly significant for their
hygienic evaluation. However, coliforms and
fecal coliforms still continue to be considered
as indicator organisms of cheice in examining

foeds as their absence indicated the product is
of a good microbiological quality. Therefore,
the auathors ‘aimed to investigate coliforms
crganisms including fecal coliforms and F.
coli than most other groups of bacteria owing
to their importance as indicator organisms in
routine analvsis to ascertain the
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microbiological quality (19). In recent vears
much attention had been paid towards E. coli,
due 1o 1ts importance as an organism of true
fecal  orgin with  possible  existence  of
associuted enteric pathogens. Otherwise, E.
coli was the end goal of coliforms examination
through MPN technique.,

It wus obvious from Table 1 that all the
examined raw market milk samples (100%)
contained coliforms, while coliforms could be
detected mn 46.67, 93.33 and 73.33% 1n the
examined plain yoghurt, small scale ice cream
and cooking butter, respectively (Table 1), It
was cxpected to find high incidences of
coliforms in  these products as their
manutacture was made from raw milk without
further heat eatment (260).

Among the examined cheese types, the
retanvely  high  coliforms  including  fecal
colitorms and E. coli counts were recorded in
Karcish  cheese (Tables -3} due to s
exposure o contamination  during  its
production and handling. as the Kareish cheese
ts mostiv made from raw milk and usually sold
fresh. besides to the organisms could be grown
readily in the product (20). The high count of
colitonns  gave an indication about fecal
contamination. un-personal  hygicne and
unsanitary conditions during processing and
handling of cheese (8) as well as possible
existence of other enteric pathogens (21).

Egvpuan Standards (22) stated that cheeses
must be free from £. coli. According to these
stanclards. all the examined checeses were
unsatistactory except Fayomi, Cheddar and
Roquetort because they were free from E. coli
(Table  3). Gilbert et al. (23) represented
guidelines for the microbiological quality of
some ready-to-eat foods sampled at the point
of sule mcluding cheese. The microbiological
quahity for criterion £ coli count was
satisfactory as <20 cfu/g, acceptable as 20-
<107 cfu/g. unsatisfactory as >10° cfu/g.
According  to these guidehines, all the
examined cheeses were satisfactory except the
Karcish one was unsatisfactory (Table 3).
Marcover, Food Standards {24) declared the
microbiological limit for cheese regarding the
incidonee of £ ¢ofli to be acceptable at 10
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cfu/g, while if exceeded more than 107 cfu/g in
cne or more samples would cause rejection of
the lot. By comparing the obtained results
(Table 3) with Food Standards (24), all the
examined cheese samples are acceptable
excepl the Kareish one.

As the proper pasteurization could kill £
coli but its presence in the products gave an
indication about post-pasteurization
contamination. The high incidence and count
of E. coli in the examined samples revealed
that the sanitation was improper. Spiliman and
Schmidt-Lorhnz (25) concluded that the most
cffective measures for keeping the coliforms
count low in cheese were efficient
pasteurization of cheese milk and avoidance of
recontamination during subsequent processing.

Comparing the results obtained of
coliforms in the examined dried milk-based
baby food samples (Table 1), it could be
concluded that the average coliforms count
was in agreement with  microbiological
standards for dry milk products (10 cfu/g) (26)
and also with the published micrebiological
criteria (<100 cfu/g) (27).

Presence of coliforms either in eggs or egg
products accounts a significant indicator for
pinpointing the unhygienic conditions during
production,  processing,  handling  and
distribution. The results recorded in Table 4
proved that most of the Gatooh samples
(86.67%) had coliforms. The fecal coliforms
as shown in Table 5 couid not be recovered
from all the examined egg-based dessert
products except Gatooh that revealed fecal
coliforms with considerable percentage (60%)
These data proved that most of these products
except Gatooh had non significant numbers of
coliforms and all of them failed to recover E.
coli (Table 6).

Unfortunately, the presence of coliforms
and fecal coliforms in Gatooh samples was
attributed to either post-processing
contamination or from contaminated egg shells
during breaking and blending egg contents, as
well as the unpasteurized cream layer added
after processing (28). However, it was
worthwhile to state that the contamination ol
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Gatooh samples by coliforms beyond certain
level should be considered of a public health
hazard as they might cause dreadful diarrheal
disease (29). Besides, the existence of fecal
coliforms may be a real index of fecal
pollution and possible existence of associated
pathogens. According to the obtained data, the
authors recommend the need of improving the
quality of Gatooh through the use of
pasteurized ingredients especially the cream
layer added to the product after its preparation.

The obtained data presented in Table 4
regarding the freedom of all the examined
mayonnaise sampies from coliforms was in
agreement with Sayed and Abdel-Haleem (30).
The absence of coliforms in the examined
mayonnaise samples was associated with
failure to detect fecal coliforms (Table 5) and
E. coli (Table 6) could be considered as an
index of satisfactory sanitation.

Among the examined eggs samples, duck
eggs contained relatively higher average count
of coliforms (Table 4). and that might be
attributed to duck eggs contain a rather high
percent of contamination as they lay their egge
nearer to damp places (ponds) with high
moisture content. They used to pick up flies
and other infective materials, their egg shells
were thinner than that of hens’ eggs and finally
the antibacterial activity of the albumen
deteriorates rapidly on storage (31). Seviour et
al. (32) 'recorded that Enterobacteriacese
mainly E. coli, constituted the main part of
flora in wild fowl and duck more than that of
chicken eggs.

The obtained results of poultry farm eggs
(Tables 4- 6) showed good quality according
to Speck (18} who stated that fresh hens’ eggs
mostly contamed microorganisms <10 ciu/g
and seldom 107 cfu/g. Also, Speck (18) found
that the coliforms count ranged from 107-10°

cfu/g of fresh liquid eggs. Morton (33)
reported that E. celi was isolated from
gastrointestinal  outbreak  following  the

consumption of fresh shell-intact table ¢ggs.

Finally, for production of high quality milk
and milk products and eggs as well as egg
products, good manufacturing practices and
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implementation of HACCP program in food
manufacturing and food preparation should be
done to improve the quality and control the
pathogenic microorganisms.
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