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SUMMARY

Recovery of coliforms and Escherichia coli from some selected meat
products were determined using Most Probable Number (MPN)
technique. A total number of 47 different meat products samples
(19 beefburger, 16 sausage and 12 luncheon) were analysed.
Coliforms were found in all examined samples with average counts
of 10095.95, 7665.38 and 7409.93/g examined beefburger, sausage
and luncheon samples, while E.coli were detected in 9(47.37%),
4(25%) and 5(41.67%) out of examined samples with average counts
of 617.25, 703.44 and 18.68/g examined sample respectively. MPN
technique is recommended for many food products particularly
when the compositional nature of the sample makes it difficult to
use standard plating procedures and when the microbial density of
the sample is less than 10 organisms or colony forming units (CFU)
per gram. The presence of coliforms in all samples is attributed to
contamination of raw meat used for manufacture of such products.
In addition, meat products may be also contaminated with E.coli
from food handlers, food utensils, air, soil and water under
incomplete hygienic circumstances during manufacturing, packing
and marketing of these products. So, it is very important to control
the hygienic measures periodically in such factories particularly
during preparation and manufacturing of these meat products.

INTRODUCTION

The Most Probable Number (MPN) technique is a means of estimating
the density of viable organisms particularly when found in less than 10
organisms or colony forming units (CFU) per gram in a sample. It is based

on probability statistics and the results from any type of an MPN analysis
are directly related to the frequency of occurrence of a series of positive

results that are most likeiy to occur when given numbers of organisms are
present in a sample (OBLINGER and KOBURGER, 1984). It was found to be
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preferable to the MPN technique for enumeration of E.coli in raw meats,
because of lower variability, better recovery of E.coli from frozen meats,
rapidity and decreased cost of analysis (STILES and NG, 1980)

The presence of coliforms in meat is frequently a reliable indicator
for faulty method of slaughtering carcases, preparation and handling. Such
meat contamination with coliforms by several ways induces undesirable
changes and economic losses of meat. Moreover, contamination with great
number may be associated with increasing the number of E.coli and
‘consequently may constitute the public health hazards (LIBBY, 1975 and
ICMSF, 1980).

In fresh sausage, SADEK (1963) found that the coliform count was 13'
/g, whereas, ABDEL-AZIZ (1979) reported that all examined 50 fresh sausage
samples were positive for coliform and E.coli with an average of lklo"md
4x10* organisms/g examined sample, respectively.

TAMMINGA, et al. (1980) examined 182 raw hamburger samples and
found that coliforms and E.coli counts were ranged from 109 to 10¢ and
from 1 to 10 /g examined sample, respectively, while, IBRAHIM (1981)
found that the average count of coliforms was 15.5x10 /g frozen hamburger.
ABDEL-AZIZ (1987) showed that total coliforms count/g sausage and
hamburger was log 5.06 and 6.25, while, he found the incidence of E.coli
was 50% and 70% of the examined samples, respectively. IMAN (1989) found
that coliform counts were 10 and 4x10 /g beefburger and sausage, while
the incidence of Ecoli was 60% and 68% in examined samples, respectively.

The presence of E.coli in food as agents for foodborne enteritis or
as indicators of fecal contamination have resulted in increasing concern and
interest for estimation the organism from selected meat products.

KENNETH (1975) reported that the standard limit for E.coli is 50/g
for fresh or frozen meat products and 10/g for processed meats. WESTHOFF.L
and FELDSTEIN (1976) found that E.coli counts were ranged from zero to 10
/g examined hamburger, while DUITSCHAEVER et al (1977) isolated E.coli
from 28(27.72%) out of 99 frozen hamburger, whereas REIS et al. (1980)
isolated 9 strains out 1200 colonies of E.coli from examined sausage,
hamburger and keebe. EL-KHATEIB (1982) and GOBRAN (1985) recorded that
the incidence of BE.coli in examined sausage samples was 36.11% and 50%,
respectively, while in beefburger, it was 30% (DARWISH et al, 1986).

TOLBA (1986) detected E.coli in sausage and hamburger samples in
incidence of 52.5% and 25%, respectively and NIAZI and REFAI (1988)
isolated E.coli from 22(44%) out of examined 50 sausage samples, while,
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EMAN (1990) found that the incidence of E.coli in fresh sausage and frozen
beefburger was 48% and 16%, respectively.

By using direct plate count the incidence of E.coli in sausage and
beefburger was 40% and 12%, while by using multiple tube fermentation
technique (MPN), it was 48% and 16% in examined samples, respectively
(DARWISH et al, 1991). : ,

Therefore, the present study was intiated to determine coliforms and
E.coli organisms in some selected meat products by using Most Probable
Number (MPN) technique.

MATERIAL and METHODS

1. Collection of samples:

A total number of 47 random samples of different meat products, 19
beefburger, 16 sausage and 12 luncheon samples were collected from various
shops and supermarkets at Assiut City. The collected samples were obtained
in their intact original pPackages and transferred directly to laboratory for
determination of coliforms and E.coli organisms by using Most Probable
Number (MPN) techique. :

2. Preparation of samples:

" The samples were prepared according to the method recommended by
ICMSF (1978). Twenty five grams of each sample were weighed aseptically
into a sterile blender jar and 225 mil of buffered peptone water were added.
The samples were homogenized at low speed (2000 r.p.m.) for 2 minutes.
Subsequent 10 fold serial dilutions of the homogenate were prepared with
buffered peptone water.

3. Laboratory technique:

The applied technique was recommended by ICMSF (1978).
3.1 Presumptive determination of coliforms and E.coli:

One ml from the previously prepared dilutions was inoculated
separately into eachy of three Lauryl Sulphate Tryptose (LST) broth
fermentation tubes with inverted Durham’s tubes. The tubes were incubated
at 35-37 C for 24 and 48 hours. After 48 h., tubes showing gas production
reported as positive.

3.2. Confirmation test for coliforms:

A loopful from each positive tube in the Presumptive test was
transferred separately into each of three Brilliant Green Lactose Bile Broth
2% (BGLB) tubes with inverted Durham’s tubes. The tubes were incubated at
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35-37 'c for 24 and 48 hours. Tubes showing gas production were recorded
as positive test and the MPN of coliforms per gram examined sample was
determined (A.0.A.C., 1980).

3.3. Confirmation test for E.coli:

A loopful from each positive tube in the presumptive test was
transferred separately into each of three E.C. broth tubes with inverted
Durham’s tubes. The tubes were incubated at 455 °C for 48 hours. Tubes
showing gas production were considered positive. From each gas positive
tube of E.C. broth, a loopful was streaked on Levine’s Eosin Methylene Blue
(EMB) agar plates. The plates were incubated at 35-37°C for 24 + 2 hours.
Plates showing typical colonies or colonies most likely to be E.coli were
recorded for determination MPN/g examined sample.

RESULTS
The obtained results were recorded in Tables (1,2,3 and 4).

DISCUSSION

Escherichia coli and related coliforms bacteria predominate among
aerobic commensal flora present in the gut of man and animals. So, their
presence in meat or other meat products is indicative of faecal
contamination (ICMSF, 1978). On the other hand, the contamination of meat
products with pathogenic bacteria like E.coli constitute a public health
hazard in the form of infection or intoxication in human consumers
(MATSIEVSKII et al., 1971 and MEHLMAN & ROMERO, 1982).

Form the results achieved in Table (1), it can be concluded that
coliform organisms were detected in all examined samples with average
counts of 10095.95,7665.35 and 7409.93/g examined beefburger , sausage and
luncheon samples, respectively. Lower results were reported Py Sadek (1963)
and Iman (1989) who found that coliforms counts were 10 and 4X10/g of
examined sausage samples, respectively. On the other hand, higher results
were evaluated by Abdel-Aziz (1979) who detected coliforms in all examined
sausage samples with an average count of 11x10/g. It was also found that
coliform counts recorded by Ibrahim (1981) and Iman (1989) were lower than
obtained results in examined beefburger.

From Table (3), it is evident that E. coli were detected in
9(47.37%),4(25%) and 5(41.67%) of the examined beefbuger, sausage and
Iuncheon samples with average counts of 617.25,703.44 and 18.68/g examined
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sample, respectively. These results seen to be higher than the standard limit
reported by KENNETH (1975). The incidence of E. coli in the examined
sausage samples was 25 % which seen to lower than the findings reported
by many investigators at variable percentages, ABDEL-AZIZ (1979) (100 %),
EL-KHATEIB (1982) (36.11 %), GOBRAN (1985) (50 %), TOLBA (1986) (52.5 %).
ABDEL-AZIZ (1987) (50 %), NIAZI and REFAI (1988) (44 %), EMAN (1989)
(68 %), EMAN (1990) (48 %) and Darwish et al. (1991) who showed that the
incidence was 40 % and 48 % by using direct plate count and MPN
technique, respectively. On the other hand, the present results gave higher
incidence of E.coli in examined beef-burger than the findings recorded by
DUITSCHAEVER et al. (1977) (27.72%), DARWISH et al. (1986) (30 %), TOLBA
(1986) (25 %), EMAN (1990) (16 %) and DARWISH e et al. (1991) who reported
that the incidence was 12 % and 16 % by using direct plate count and MPN
method, respectively, while lower than the results pointed out by
ABDEL-AZIZ (1987) (70 %) and IMAN (1989) (60 %). ;

It is concluded that presence of coliforms in .all exmined meat
products samples is attributed to contamination of raw meat, in addition to
contamination of raw meat, in addition to lack of hygienic clrcumstances
during manufacturing of such products. Many workers have stited that
E.coli should be taken into account when considering the sanitary standards
and hygiene of food handling particularly minced meat, sausage, beefburger
and local manufactured meat products either frozem or fresh (Stiles & Ng,
1980; Gobran, 1985 Niazi and Refai, 1985 and Niazi and Refai, 1988). So it is
recommended also that hygienic measures must be applied periodically in
such factories particulary during preparation and manufacturing of these

meat products.
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Table l: Statistical analytical results of coliforms

count (MPN/g) in examined

meat products
- Type of No. of Positive samples Min. _"_'Max._ Average
Samples Sﬂmples Nol %
examined examined
Beefburger Lt 14 100 43 46x10>  10095.95
Sausage 16 16 100 93 11x10° 7665.38
Lunchen 12 12 o 9l 11x10% 7409.93

s : i i eat
Table 2: Frequency distribution of coliforms count (MPN/g) in examined meat
products.
i Beefburger Sausage Luncheon
Range
Frequency Ferquency Frequency
No. % No. % No.
91 - 93 ok 5.26 2 12.50 1 8.33
150 - 210 1 5.26 2 12.50 i 8.33
240 - 460 1 5.26 - - 2 16.67
11x102=11x10> 16 84.22 12 75.00 8 66.67
Total 19 100.00 16 100.00 12 100.00

Table 3: Statistical analytical results of E.coli count

(MPNfg) in examined meat

products.
Type of  No. of Positive samples  yy;

P'_;I samples Min. Max. Average
examined  examined B e
Besfburger 19 9 w37 0 lixio®  617.25
Sausage 16 2500 0 - M0 7038
Luncheon 12 4167 0 1xi0® 18.68

Table 8: Frequency distribution of E.coli count (MPN/g) in examined meat products..

Besfburger
. Sausage Luncheon
Frequency Frequency Frequency
No. % No. % No. %
130 10 52.63 12 7500 7. 53.33
3-36 6 31.58 2 1250 2 16.67
6l - 75 - - - - 3 25.00
210 - neg’ 2 10.53 1 6.25 “ -
11 x 10 A 56 1 6.25 - -
Total 19 100.00 16  100.00 12 100.00




