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Abstract

Microbial quality (MQ) of meat contact surfaces (MCS) of six major abattoirs was evaluated with a
subsequent further isolation and identification of E. coli 0157. Two hundred and forty 240 swab
samples (SS) from MCS that include cutting equipment, floor, tables and transport media were
collected for total aerobic plate count and isolation of E. coli 0157. Results of the SS indicated a
mean value 7.1 * 0.3 logio cfu/cm?. A minimum value of 6.4 * 0.6 logyo cfu/cm?2 was recorded on-
cutting instrument from Ningi abattoir, while a maximum value of 7.8 + 0.3 logio cfu/cm?2 was ob-
tained from tables at Darazo abattoir. Only 3 (1.2%) of the 240 SS of the MCS were positive for E.
coli 0157 using the latex agglutination kit (Difco, Michigan, USA).

Keywords
Abattoirs, E. coli 0157, Meat Contact Surfaces, Microbial Quality

1. Introduction

The abattoir is a critical stage in the meat production continuum as it presents some of the best opportunities for
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contamination. Generally speaking, biological, chemical and physical contaminants can all be encountered at an
abattoir. The manner in which animals are slaughtered, eviscerated, dressed [1], and stored can affect the growth
of pathogens and the potential for contamination of the meat by dirt, feces or other materials from animals,
equipment and premises. The lack of hygienic practices by plant workers can also contaminate the carcasses or
cause cross-contamination between different carcasses.

Meat has traditionally been viewed as a vehicle for a significant proportion of human food-borne disease. Al-
though the spectrum of meat-borne diseases of public health importance has changed with changing production
and processing systems, continuation of the problem has been well illustrated in recent years by human surveil-
lance studies of specific meat-borne pathogens such as Escherichia coli 0157:H7 [2].

Meat inspection is commonly perceived as the sanitary control of slaughter animals and meat. The aim of
meat inspection is to provide safe and wholesome meat for human consumption. The responsibility for achiev-
ing this objective lies primarily with the relevant public health authorities who are represented by veterinarians
and meat inspectors at the abattoir stage. In many developing regions and in particular in rural abattoirs, meat
inspectors often lack the necessary information and guidelines to assess the sanitary status of carcasses, meat
and organs from slaughter animals [3].

The consumer expects the meat he purchases to be safe and wholesome. Wholesome meat is produced hy-
gienically, is pathogen free, retains its natural state and nutritive value, has optimum fat and is unconditionally
acceptable to the consumer [4]. The location of abattoir shall be suitable i.e. distant from residential area that
will cause danger, annoyance and damage to the person and one’s property. The location of abattoir shall not be
in a risk of flooding, land collapse causing construction damages [5].

For food safety reasons, the layout of an abattoir must provide for the prevention of cross contamination and
adequate separation of incompatible activities. The construction of the building and the equipment used in abat-
toirs must prevent proper slaughter and processing, allow for ease of cleaning and sanitation and be properly
maintained [1].

Every approved abattoir shall be supplied with electricity at a tension sufficient to provide adequate lighting,
heating and cold storage, and water in sufficient quantity to comply with regulations made under this Act, and in
any event shall be piped at a pressure of not less than 2 atmospheres. All water supplied to the abattoir shall
meet the standard of portability required for human consumption in the urban areas [6].

Meat shall be inspected by a meat inspector or veterinary officer at the abattoir at the time of slaughter for the
purpose of ascertaining whether it is fit for human consumption. In the event of any abnormal cutting or removal
of parts before inspection the whole carcass may be seized and destroyed by the meat inspector after written no-
tice to the owner or his agent in charge of the abattoir of his intention to do so, stating his reasons [6].

2. Materials and Methods
2.1. Sampling

A total of two hundred and forty (240) swab samples were collected from the six (6) major abattoirs under study.
Ten (10) swab samples each were obtained from meat contact surfaces that include; cutting instruments, floor,
table, and transport media, making a total of 40 samples from each of the abattoirs.

Commercially available sterile swabs contained in cotton-plugged covers and 5 mls of sterile normal saline
diluents in a screw-capped test tubes were used for the sample collection. A maximum of 100 cm? of the desired
meat contact surfaces such as knives, axe, tables, floors and meat transport media (head pan, wheel barrows,
carts etc.) were swabbed. The sterile swab were removed and dipped in a diluents and excess saline removed by
pressing against the inner side of the tube as described by [7].

The end of the swab that has been held will be broken-off using a sterile stainless steel scissors leaving the
swab in the saline which is then covered tightly. The samples were labelled and taken to the laboratory in a cool
box place promptly for processing and were not held for more than 12 h.

2.2. Laboratory Procedure

The tubes containing the swabs were rocked to suspend the organisms; total plate counts were determined by
dropping 0.1 ml of the swab suspension onto a plate count Agar (Nutrient Agar) and spread uniformly with a
sterile glass rod. The duplicate plates were allowed to solidify, inverted and incubated at 37°C for 24 hrs, there-
fore all organisms growing in plate agar whether on, within or below were counted and the average growth on
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the two plates were recorded. Serial dilutions of the original diluents containing the swabs were made earlier on
made to 10 fold dilution with a dilution factor of 10° to reduce the high surface contamination. The results ob-
tained were expressed as bacterial colony forming units per centimetre square (CFU/cm?).

2.3. Isolation and Identification of E. coli and E. coli 0157

Escherichia coli were isolated by plating the swab suspension samples on Eosin Methylene Blue (EMB, (Oxo-
id,U.K.)) using a sterile loop, incubated for 24 h at 37°C and colonies with characteristics greenish metallic
sheen appearance on the EMB were further subjected to biochemical characterization as previously described by
[8] and [9]. Isolates identified as E. coli were further tested on Cefixime Tellurite (Oxoid, UK)—Sorbitol Mac-
Conkey (CT-SMAC) agar (Oxoid, UK) and incubated for 18 - 24 h at 37°C for identification of colourless colo-
nies which were recognized as non-sorbitol fermenters (NSF). The E. coli O157 strains were subsequently con-
firmed using E. coli O157 Antiserum (Difco, Michigan, USA) to observe for agglutination which is an indica-
tion of positive result.

The raw data obtained from the meat contact surfaces in the abattoirs viz; cutting instruments, floor, tables
and transport media were processed using standard procedure as described by [8] where an average of the cfu/
cm? values of the contact surfaces for the sample determined were transformed to log base 10 (log;) then the
mean standard deviation (SD) of the % recovery of the log,, of the values were calculated as shown on Table 2
and Table 3.

3. Results
Isolation and Identification of E. coli 0157

The results on Table 1 below indicates that three (3) E. coli (0157) were isolated from the two hundred and
forty (240) swab samples of meat contact surfaces from the six (6) major abattoirs of Bauchi state, the isolates
obtained were specifically from cutting instrument, table and transport medium. While there was no isolation
made from floor the samples.

Results of the total aerobic counts (Table 2) below showed that the highest value of CFU/cm? of the meat
contact surfaces was 7.8 + 0.3 obtained from tables at Darazo abattoir, while the lowest value of 6.4 + 0.6 was
obtained on cutting intruments from Ningi abattoir. Misau abattoir has the highest number of samples with nine
(9) E. coli isolates while Katagum (Azare) has the least number of isolation i.e with only one (1) sample show-
ing greenish metallic sheen.

The results (Table 3) below showed the average of total aerobic count of all the samples collected from the
major abattoirs of the state where the highest value was found to be 7.4 + 0.3 CFU/cm? and with 23.3% fre-
quency of E. coli isolation from tables, while the lowest value of 7.2 + 0.2 CFU/cm? and 6.7% frequency of iso-
lation was recorded from transport media. The three (3) E. coli 0157 were recorded from cutting instrument, ta-
ble and transport media.

4. Discussion

The bacterial load for this research work is more than the recommended maximum permissible limit of aerobic
plate count for raw meat stated by the International Commission on Microbiological Specifications for Food
(ICMSF) of 6.7 log,, cfu/g. The research therefore, indicated that the various MCS surveyed were at a risk of
contaminating the raw meat that comes in contact with the surfaces as such posing a risk of reducing the shelve
life of the meat and a possibility of transmitting infections to the consumer. And the total aerobic count was found

Table 1. Frequency of isolation E. coli 0157 from MCS and water samples.

Meat Contact Surfaces/Water Sample Number of Samples Positive for E. coli 0157 Agglutination Test
Cutting Instruments 60 1
Floor 60 0
Table 60 1
Transport Media 60 1
240 3
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Table 2. Total aerobic plate (TAC) counts and rate of occurrence of E. coli isolated from the meat contact surfaces at the

major abattoirs.

Abattoir Contact Surfaces No. of TAC log;o CFU/cm?*  No. of Samples with Frequency of E. coli E. coli
Location Sampled Samples (Mean + SD) E. coli Isolate Isolation (%) 0157
Cutting Instruments 10 71+0.2 0 0 -
Floor 10 75+02 2 20 -
Bauchi
Table 10 72+03 2 20 -
Transport Media 10 74+0.1 3 30 -
Cutting Instruments 10 76+0.1 4 40 +
Floor 10 74+£02 0 0 -
Dass
Table 10 75+0.1 4 40 -
Transport Media 10 72+0.2 0 0 -
Cutting Instruments 10 76+0.2 0 0 -
Floor 10 76+0.2 0 0 -
Darazo
Table 10 78+03 2 20 +
Transport Media 10 76+0.1 0 0 -
Cutting Instruments 10 6.9+0.7 0 0 -
Floor 10 7.0+03 0 0 -
Katagum
Table 10 6.9+0.8 0 0 -
Transport Media 10 71+0.2 1 10 -
Cutting Instruments 10 75+0.2 1 10 -
. Floor 10 75+03 2 20 -
Misau
Table 10 73+03 3 30 -
Transport Media 10 74+0.3 3 30 -
Cutting Instruments 10 6.4+0.6 0 -
o Floor 10 6.9+0.8 0 -
Ningi
Table 10 74+02 3 30 -
Transport Media 10 6.7+04 5 50 +

Key: TAC = Total Aerobic Count.

Table 3. Summary of total aerobic plate (TAC) counts and rate of occurrence of E. coli isolated from the meat contact sur-
faces at the major abattoirs.

Contact Surfaces No. of TAC log;y CFU/cm? No. of Samples with E. Frequency of E. coli E. coli
Sampled Samples (Mean =SD) coli Isolate Isolation (%) 0157
Cutting Instruments 60 72+0.3 5 8.3 +
Floor 60 73+04 4 6.7 -
Table 60 7403 14 23.3 +
Transport Media 60 72+0.2 12 20 +

to be between 6.4 + 0.6 to 7.8 + 0.3 log;, cfu/cm? from cutting instrument and on table respectively, the result
therefore indicates a very high level of bacterial contamination when compared to the 2.71 to 3.15 logy cfu/cm?
obtained from food contact surfaces in Istanbul, Turkey by [10] and the 6.7 + 5.3 to 8.8 + 7.5 log, cfu/cm? ob-
tained by [11] from meat processing plant in Russia, all the the two situations can be attributed to an improved
sanitary conditions when compared to the dilapidated and obselete conditions found in the abattoirs under study.

Moreover, it was also clearly indicated that the bacterial load was higher on the tables when compared to the
other three MCS from all the abattoirs with values range of 6.9 + 0.8 - 7.8 + 0.3 logy, cfu/cm? (and a mean value
of 7.4 + 0.3 logy, cfu/cm?) and this can be attributed to improper cleaning/washing or disinfection of the table

surface in relation to all the other MCSs, as well as the possibility of biofilms developing on the tables.

©



S. A. Q. Zailani et al.

5. Conclusion

The results of the study indicated that the MQ of the MCS examined were found to be very high and the ex-
amined surfaces heavily contaminated, and that the meat inspection services were virtually absent in all the vi-
sited abattoirs as such there was no any documented record of diseases encountered at ante mortem examination
or post mortem inspection in the abattoirs. E. coli 0157 was isolated from bacterial organisms that contaminate
the MCS and tables were found to have more bacterial load compared to the other MCS examined. Bacterial
contamination has continue to be a major challenge to meat safety as it reduces the shelve life of the meat and
poses a danger of transmitting diseases to the consumers. It was also very clearly manifested that there were no
disinfectants used at the various abattoirs either for washing the MCS before and after the daily operations or for
disinfecting hands of the butchers and personnel.

6. Recommendation

We therefore recommended that the Bauchi state Government should implement a continuing education and a
training programme for meat inspectors and the butchers on regular basis, to enable them understand the signi-
ficance of maintaining cleanliness during the abattoir operations. And there should be increased number of vete-
rinarians and livestock superintendents at the various abattoirs for proper implementation of meat inspection
procedures. The involvement of professional organizations such as the Nigerian Veterinary Medical Association
(NVMA) in the management of the abattoirs will help in implementation of rules and regulations relating to ab-
attoir operations. And finally that all the abattoirs that require renovations and or relocations or supply of
equipment should be carried out with immediate effect.

Certain measures to prevent meat contamination and to ensure only safe and wholesome meat are delivered to
consumer include but not restricted to the following as described in [12]; frequent approval and monitoring of
water used in the processing of meat such that water must be clean and satisfy the standard of water for human
consumption. Improving the cleanliness of the MCSs and any other surfaces that comes in direct or indirect
contact with the meat. Preventing cross-contamination of raw meat from ready-to-eat food within, around or
outside the abattoirs. Meat must be free from adulteration from microbial, chemical or physical contaminants
such as pesticides, fuel, lubricants, insanitary materials etc. And finally the health conditions of employee must
be controlled to prevent persons who are diagnosed with or have illness, wounds etc to be source of microbial
contamination to the meat
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