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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfillment
of the requirement for the Degree of Doctor of Philosophy

IMPACT OF PUBLIC HEALTH INTERVENTION ON KNOWLEDGE,
ATTITUDE AND PRACTICE OF WORKERS AND Escherichia coli
PREVALENCE IN SELECTED CATTLE ABATTOIRS IN MALAYSIA

By
ADAMU MUHAMMED TUKUR

June 2016

Chairman : Associate Professor Shamsul Bahri HJ Mohd Tamrin, PhD
Faculty : Medicine and Health Sciences

Background: The public health issues related to meat safety remains a major issue
in the 21st century which affects both the advanced and third-world countries.
Several outbreaks of diseases linked with food were associated Escherichia coli.

Problem Statement: Inadequate provision of equipment and awareness on food
safety are some of the factors that accelerate the dissemination of E.coli to the
environment. An increase in the prevalence of pathogenic Escherichia coli among
human population may hospitalization and even deaths.

Justification: Incidence of food poisoning has been increasing over the last decade
in Malaysia and E.coli was found to be the cause in many instances. Interventions
including health education and awareness which focuses on food handlers can serve
as a proactive measure in management and prevention of illnesses arising from
ingestion of contaminated food items.

Therefore, the main objective of this research focused on assessing the impact of an
intervention in improving Knowledge, Attitude and Practice (KAP) abattoir workers
and decreasing prevalence of E.coli in some selected abattoirs. Methodology: An
intervention program in form occupational, food and environmental safety was
conducted in the study. Impact of the intervention was assessed in two phases; pre
and post intervention phases. Self-administered questionnaire and sample collections
were used for assessment of KAP and prevalence of E.coli respectively. Findings:
The mean scores for knowledge, Attitude and Practice, in the pre-intervention phase
were 7.1£1.87, 4.3+0.73 and 5.5£1.01 respectively. While in the post-intervention
phase the scores were 9.4+2.15, 4.7+0.48 and 5.8+0.93 respectively. Comparison of
KAP score in pre and post intervention phases indicated significant difference in
knowledge (p=0.000) and attitude (0.025) but no significant difference was observed
in practice scores(p=0.115) based on the results. Significant reduction (p=0.04) in
cfu/ml of waste water discharged all abattoirs into the environment was recorded.
Carcass contamination was also found to be decreased in all abattoirs (p=0.033) after
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the intervention. The hands swab samples collected during the study showed that
E.coli O157:H7 was isolated on hands of workers during work in two locations and
the total prevalence during work was 9.4%. Non-O157:H7 was 34.5% in the pre-
intervention phase. In the post intervention phase total prevalence during work was
found to be 0% for E.coli O157:H7 and 27.8% for Non-O157:H7. Conclusion: Based
on the findings the intervention program was found to have an impact towards
improving workers KAP and reduction of E.coli prevalence in the Abattoir.
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KESAN INTERVENSI KESIHATAN AWAM TERHADAP PENGETAHUAN,
SIKAP DAN AMALAN PEKERJA DAN PREVALENS Escherichia coli DI
RUMAH PENYEMBELIHAN LEMBU TERPILIH DI MALAYISIA

ADAMU MUHAMMED TUKUR

Jun 2016

Pengerusi : Prorfesor Madya Shamsul Bahri HJ Mohd Tamrin, PhD
Fakulti : Perubatan dan Sains Kesihatan

Latar Belakang: Isu-isu kesihatan awam yang berkaitan dengan keselamatan daging
masih menjadi isu utama dalam abad ke-21 yang memberi kesan kepada negara-
negara maju dan negara-negara kurang maju. Beberapa wabak penyakit berkaitan
makanan dikaitkan dengan Escherichia coli. Pernyataan Masalah: Peruntukan yang
tidak mencukupi peralatan dan kesedaran mengenai keselamatan makanan adalah
beberapa faktor yang mempercepatkan penyebaran FE.coli kepada alam sekitar.
Peningkatan kelaziman patogen Escherichia coli di kalangan populasi manusia boleh
dimasukkan ke hospital dan juga kematian. Justifikasi: Kejadian keracunan makanan
telah meningkat sejak sedekad yang lalu di Malaysia dan E.coli didapati punca
utama. Campur tangan termasuk pendidikan kesihatan dan kesedaran yang memberi
tumpuan kepada pengendali makanan boleh berkhidmat sebagai langkah proaktif
dalam pengurusan dan pencegahan penyakit yang berpunca daripada pengambilan
makanan tercemar. Oleh itu, objektif utama kajian ini memberi tumpuan kepada
menilai kesan campur tangan dalam meningkatkan Pengetahuan, Sikap dan pekerja
rumah penyembelihan Amalan (KAP) dan mengurangkan kelaziman E.coli dalam
beberapa rumah penyembelihan dipilih. Metodologi: Program campur tangan dalam
bentuk pekerjaan, makanan dan keselamatan alam sekitar telah dijalankan dalam
kajian ini. Kesan campur tangan dinilai dalam dua fasa; fasa campur tangan sebelum
dan selepas. Soal selidik dan koleksi sampel telah digunakan untuk penilaian KAP
dan kelaziman FE.coli masing- masing. Penemuan: Tiga puluh dua pekerja
mengambil bahagian dalam penyelidikan. Skor min bagi pengetahuan, Sikap dan
Amalan, sebelum campur tangan masing-masing 7.1 + 1.87, 4.3 £ 0.73 dan 5.5 +
1.01. Selepas campur tangan markah masing-masing 9.4 + 2.15, 4.7 + 0.48 dan 5.8
0.93. perbandingan antara KAP skor dalam fasa sebelum dan selepas campur tangan,
terdapat perbezaan yang signifikan dalam pengetahuan (p = 0.000) dan sikap (0.025)
tetapi tiada perbezaan yang ketara diperhatikan dalam skor amalan (p = 0.115)
berdasarkan keputusan. Pengurangan yang ketara (p = 0.04) dalam / ml cfu air sisa
menunaikan semua rumah penyembelihan ke dalam persekitaran itu direkodkan.
Kontaminasi bangkai juga didapati menurun dalam semua rumah penyembelihan (p
= 0.033) selepas campur tangan. Sampel swab tangan yang dikumpul semasa kajian
menunjukkan E.coli O157: H7 telah diasingkan di tangan pekerja semasa bekerja di
dua lokasi dan jumlah kelaziman semasa kerja adalah 9.4%. Bukan O157: H7 adalah
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34.5% dalam fasa pra-campur tangan. Di dalam jumlah kelaziman fasa pasca campur
tangan semasa kerja didapati 0% untuk E.coli O157: H7 dan 27.8% untuk Non-
O157: H7. Kesimpulan: Berdasarkan dapatan program campur tangan didapati
mempunyai kesan ke arah meningkatkan pekerja KAP dan pengurangan E.coli
kelaziman dalam Abattoir.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

The public health issues related to meat safety remains a major issue in the 2 1st century
which affects both the advanced and third-world countries. Several outbreaks of
diseases linked with food in the United States and China were associated with
infectious organisms including E.coli O157:H7 and other pathogens. Such public
health issues have created a considerble meat safety problem to the forefront of public
health concern ( Bai et al., 2015 and Sofos 2008). The pathogens are resistance to
many powerful antimicrobials used for chemotheraphy (Anderson ez al., 2015 and
Badura ef al., 2015) According to estimated figures, 10% of the European population
suffers from diseases associated with food each year (Motarjemi & Kéferstein 1999).
Pathogenic E. coli known as Shiga toxin (Stx)-producing E. coli (STEC) are
associated with various food products including ground beef. These pathogens are
present in a wide range of environments, and have caused numerous foodborne
outbreaks and recalls. These outbreaks and the increased awareness of STEC have led
to certain STEC serotypes to be declared adulterants in non-intact raw meat (Baker et
al., 2016). Cattle slaughtering and processing in the abattoir brings about
environmental hazards; chemical, physical and biological hazards. Salmonella,
Listeria and E.coli are the main biological hazards and bacterial pathogens
encountered in the abattoir (Bolton 2001). Escherichai coli growth can be used to
assessed or estimate microbiological safety of raw meat (Greer ef al. 1994). The
presence of E.coli have been used as indicator of meat contamination by cattle fecces
and possible post-processing contamination of products (Dogan-Halkman ez al. 2003).

An abattoir or slaughter house can be decribed as a place registered and approved by
a regulatory agency or the supervisory authority for inspection and appropriate
slaughtering of animals, processing and proper storage and preservation of meat and
its products for public consumption (Alonge 1991). Abattoir waste can be detrimental
to inhabitants of a particular location and their immediate environment if proper
measures are not taken. The major environmental issues linked to abattoir are the large
amount of suspended solid and liquid wastes and contamination of the environment
with unwanted bacteria. These bacteria may not be necessarily pathogenic but those
that produce odoriferous air pollutants (Chukwu 2008). The challenge faced by
various countries worldwide is the ever increasing population which corresponds with
increase demand for meat production to satisfy the protein needs of the public. Some
environmental and public health burden may be attached to the expansion of slaughter
houses (Laukova ef al. 2002 and Hinton ef al. 2000). Slaughter houses in most cases
are apparently less equiped in economically low income countries compared to
developed countries, where pollutant Impact Analysis to the environment and
treatment of waste are generally taken into account before constructing the abattoir
(Chukwu 2008). Consequently, deficiciences in technical-know-how and availability
of protective and animal processing equipments in the underdeveloped countries in
many situations results in food contaminations. These contaminations usually come
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from hide removal and cattle evisceration (intestinal content) which may harmfully
affect our natural environment in various ways including transmission of
microrganisms into various ecosystems (Amisu et al. 2004).

Morbidity rate evolving from the ingestion of contaminated food items is among the
most frequently reported public health conundrum in the recent times. Meat is food of
course and undoubtedly classfied in the category. The illnesses associated with foods
results in human distress and cause decrease in labor and productivity, which in most
situations could lead to extensive economic deficit. The microbes identified as
causative agent for infection and contamination of meat and its product have been
found classified as yeasts, moulds as well as bacteria. Such microorganisms may be
transferred form various sources into the meat by the abattoir workers, or via air in
the environment, water during animal processing, cutting rooms or tables and even
during cooling and preservation (Abdullahi ez al., 2006).

Moreover, favourable environmental conditions for microbial growth in the tropical
regions together and also inadequte water supply as well as lack of training for food
handlers affects bacteriological quality of beef and its products to a very high exposure
to pathogens. Consequently, this high level of contamination will give way for speedy
spoilage and consequently emergence of diseases and outbreaks (Abdullahi et al.,
2006). Micoorganisms such as E.coli, Salmonella spp and Clostridium spp among
others are of public health interest worlwide because of their potential in meat spoilage
and related products in addition to their significance in disease transmission through
food consumption. Strains of these bacteria have also been frequently reported by
reseachers to resist the effect of antimicrobials (Mayrhofer et al., 2004, McDemott et
al., 2004, Nys et al., 2004 and Dahiru et al., 2008). Escherichia coli is one the species
identified as normal of the animal intestine. However, presence of E.coli on cattle
carcass is regared as an indication of microbial contamination due to contact between
feces and carcass during animal processing. During processing, levels of E.coli can
increase and may be influenced by some conditions like the hygienic practices in the
abattoir, degree of contamination cattle before slaughter and type of the evisceration
technique used. The importance of E.coli in disease transmission is of global
significance which has been highlighted by researchers and the role played by the
bacteria in food contamination may result in substantial economic burden (Bell 1997).

The genus Escherichia coli consists of facultative anaerobic bacteria (bacillus), Gram-
negative, commonly isolated from the GIT of animal species. It is classified under the
the Enterobacteriaceae family. They are non-fastidious microorganism, bile-tolerant,
that can be easily grown on normal laboratory media. They grow best at moderate or
mesophilic temperature (optimum is 37°C) and usually ferment lactose. Escherichia
coli O157:H7 also known as Enterohamorraghic E.coli also known as EHEC was
highlighted and implicated in many cases of severe illness and mortality as well as
diseases linked to several food items (Bell 2002). It was recognised in 1983 as the
bacteria that caused an outbreak of Hemorrhagic Colitis in the US and said to produce
a toxin similar to that of Shigelle spp called shiga toxin. After two years, the bacteria
were epidemiologically associated with Heamolytic Uremic Syndrome (O’Brien et al.



2001) and (Karmali et al. 1985). The bacteria thrive as a non-pathogenic
microorganism of the human microflora and other mamals.

Interventions in environmental health can affect a vast number of human population
living in a particular workplace, settlement, Distric, country or the world population.
Attached to it are some binding regulations that may affect personnel and financial
resources and in some cases go against individual interest. Environmental health
intervention can be defined as “any deliberate modifications to the natural or physical
environment, or of behaviours related directly to them, which are undertaken with the
intention to protect or improve health”. Generally, the intervention programs are
directed towards activities that initiate direct, related modifications in a particular
technology or behaviour to those that result in indirect, more distal changes in policy.
Several related components are combined together to achieved the intended aims of
the intervention program (Rychetnik ez al., 2004, WHO 2006, Eva and Jamie 2014).
Hence, evaluation of interventions which involved complex interactive component
will be very difficult to perfom especially data collection, data processing and
conclusions. (Craig et al., 2008; Kelly et al., 2010; Lavis et al., 2004; Rychetnik et al.,
2002; 3ie, 2011; Thomson et al., 2004). However, the new paradigm shift to a concept
of evidence-based public health (EBPH) has denoted a comparatively new idea about
the relevance of environmental health intervention program in preventive medicine.
Under the concept, EBPH has been described as “the development, implementation
and evaluation of effective programmes and policies in public health through
application of principles of scientific reasoning, including systematic uses of data and
information systems and appropriate use of behavioural science theory and program
planning models” (Brownson ef al., 2009). Certainly, the benefits of environmental
health interventions may be gradual due to its preventive nature and sometimes takes
quite a long time to be detected by statistical methods. Malaysia consumers as found
in most developed countries are also becoming increasingly aware and concern on
food safety issues. Based on available data only few investigations wer conducted on
the prevalence of E. coli isolates from Malaysia. Apparently no intervention program
was performed by researchers for improvement of knowledge, attitude and Practice
among certified cattle abattoir workers. In addition, many researchers have linked the
prevalence of E.coli in Malaysia to vegetables and meat but little is known about the
sources of contamination of such food items. The number of cases and incidence of
food and waterborne diseases in Malaysia are mainly associated with food poisoning
as shown in Fig.1.1 below.



Year Food Typhoid Cholera Dysentery Hepatitis A

Poisoning

Case IR Case IR Case IR Case IR Case IR
2000 8129 349 765 3.3 124 0.5 447 1.9 - -
2001 7137 30.7 695 3.0 557 2.4 384 1.5 453 1.9
2002 7023 28.6 853 3.5 365 1.5 292 1.2 295 11.0
2003 6624 25.4 785 3.0 135 0.5 310 1.2 - -
2004 5957 23.3 484 1.9 89 0.4 356 1.4 107 0.4
2005 4641 17.8 1072 4.1 386 1.5 141 0.5 44 0.2
2006 6938 26.0 204 0.8 237 0.9 105 0.4 64 0.2
2007 14,455 53.2 325 1.2 133 0.5 146 0.5 94 0.4
2008 17,332 62.5 201 0.7 93 0.3 92 0.3 36 0.1
2009 10,238 36.2 303 1.1 276 1.0 154 0.5 40 0.1

Figure 1.1 Number of cases and Incidence Rate of Food and Waterborne
diseases, Malaysia, 2000-2009 (Sharifat et al., 2013)

1.2 Problem Statement

Improper procedure of food processing in industries linked to workers negligience has
been reported as a major causes of diseases outbreaks resulting from consumtion of
contaminated food. In Malaysia, the reported prevelance of E.coli ranged from 22.6-
88%. The incidence of caused by the O157:H7 strain was reported as 28.6% for
Southern, 38.8% for the Central, 36.5% for the Eastern and 35.6% for the Northern
region (Chye et al., 2004). Pathogenic organisms can pollute the natural waters and
through consumption of such polluted waters or eating raw vegetables contaminated
through irrigation or running waters, different forms of diseases may emerge. Also
several organisms can be transferred from the polluted abattoir environment to the
bovine carcasses by butchers during evisceration or meat processing.

1.3 Justification

An intervention program for Halal abattoir workers can serve as a strategic way
through which food and occupational safety can be improved. It can provide long-term
benefits for the Halal food industry. The intervention program in form of education
and awareness on topical issues such as occupational safety for personnel protection,
food safety for public protection and environmental heath for environmental safety is
the first proactive measure that can be applied to manage or prevent food borne
outbreaks and illnesess. In addition, cross transmission of pathogens from the abattoir
environment to bovine carcasses or from intestinal content of slaughtered animals to
bovine carcasses is of paramount importance because this could lead to dissemination
of food borne pathogens to the consumers. There is a need for research to be conducted
in Malaysia to educate abattoir workers and determine the sources of contamination
of beef meat by E.coli so that level of contamination can be reduce to the barest
minimum. Some of the studies conducted in Malaysia have highlighted lack of basic
education on food handling and microbilogical safety as some of the factors that
accelerate food and waterbornes diseases outbreak. Abattoir effluent has an adverse
impact on public health, farming, portable water and ecology of plant and animal
diversity in the aquatic environment. To some extent, it has become a major problem



for many urban settlements. An increase in the prevalence of pathogenic bacteria like
E.coli O157:H7 may result in high level of hospitalization and deaths. To this end,
there is a need for an intervention which focus on methods that can help to reduce
the occurance rate of the O157:H7 strain in cattles before it enters the food chain.
This can serve as proactive measure and have an enormous potential to decrease
morbidity and mortality among the human population. Hence there is a need to know
the prevalence of these pathogens associated with abattoir waste water because the
ability to decrease human and economic expense of the disease relies not only upon
the diagnosis and effective cure for human hosts, but additionally upon the
application of protective and preventive measures that halt the transmission cycle.

14 Conceptual Frame Work

The study has identified several related factors that the lead to environmental and
public health problems emanatiying from the abattoirs. Some of the prominent
problems include; Waste water discharge, lack of sanitation and mishandling of
Cattle carcass. The factors are highlighted in Fig.1.2
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Figure 1.2 Relationship betweeen abattoir practices and Environmetal Health

The study also suggests the possible solution to the environmental problems caused
by the abattoir industry base don route of transmission of the bacteria as shown
below in Fig.1.3
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Figure 1.3. How an intervention program can reduce environmental hazards
pose by abattoirs.

1.5 Objective

1.5.1 General Objective

The aim of this research work is to determine the impact of intervention program on
Knowledge, Attitude and Practices of workers and E.coli serotypes in Malaysian
Cattltle abattoirs.

1.5.2 Specific Objectives

e To determine the dermography and compare the KAP score of cattle abattoir
workers before and after intervention

e To compare provisions of safety equipments to workers before and after the
intervention.



1.6

To compare the total coliform count of waste water discharged by abattoirs
after discharge into the environment in pre and post intervention phases.
To compare the prevalence of two E.coli serotypes (O157:H7 and non-
O157:H7) in abattoir waste water before and after discharged.

To compare the prevalence of two E.coli serotypes on cattle carcass before
and after intervention

To compare prevalence of E.coli serotypes on hands of abattoir workers
before, during and after work during pre-post intervention phases.

Hypothesis

Null Hypothesis (Ho)

1.7

. There is no significant difference in KAP score among cattle abattoir workers

before and after intervention.

. There is no difference in provisions of safety equipments and training before

and after intervention.

. Threre is no significant difference in total coliform counts abattoir waste water

before and after discharge into the environment in pre and post intervention
phases

. There is no significant difference in prevalence of E.coli O157:H7 and non-

0O157:H7 on cattle carcasses before and after intervention.

. There is no significant difference in prevalence of E.coli O157:H7 and non-

O157:H7 on hands of abattoir workers before, after and during work in pre-
post intervention phases.

Definition of Variables

1.7.1 Conceptual Definition

1.7.1.1 Cattle Feces

Waste matter discharged from animal digestive tract after food has been digested. It is
the major source of E.coli and related pathogens in abattoirs (Campbell, 1996).

1.7.1.2 Intervention

Intervention can be defined as “any deliberate modifications to the natural or physical
environment, or of behaviours related directly to them, which are undertaken with the
intention to protect or improve health”. Inteventions can be used as a first line of
defence against spread of E.coli to cattle carcass and the public by blocking the
transmission route (Eva and Jamie, 2014)



1.7.1.3 Waste Water

Water used for the cleaning up of slaughtered animal carcasses, floor of abattoir, walls
and contact surfaces, personnel and slaughter equipments. Abatoir effluent composed
of large concentration of animal blood and solid particles from the gastrointestinal
contents of animals. Presence of E.coli in waste water can contaminate water souces
especially in rural areas and also vegetables when used for irrigation (Adeyemo ef al.,
2002)

1.7.1.4 Carcass

Body of animal slaughtered purposefully for human consumption. Cattle carcass can
be contaminated during slaughtering and other processes in the abattoir. Presence of
E.coli especially the O157:H7 serotype is not acceptable by regulatory agencies
(USDA).

1.7.1.5 Contaminated Hands

Workers hand is said to be contaminated when it harbors pathogenic microorganism.
These microorganisms are transmissible to another animal during work or to other
person. Contamination arise from contacts with animal parts or contact surfaces.

1.7.2 Operational Definition

1.7.2.1 Cattle feces

Prevalence of E.coli was determined using selective media specifically meant for its
isolation and identification. Confirmation for the bacteria was conducted using
prepared antibodies for detection of the two antigenic structures of E.coli O157:H7.

1.7.2.2 Intervention

Impact of the intervention program was evaluated through data collection using
questionnaires in case of KAP and sample collection for prevalence of E.coli before
and after intervention. The Knowledge, Attitude and Practice wwere measured by
calculating the score of each respondent.

1.7.2.3 Waste Water

The prevalence of E.coli in waste water was determined by detection of the bacteria
through microbiological procedures; cultural, biochemical and serological tests. In
addition, CFU/ml of the waste water was determined using filter membrane
techniques.



1.7.2.4 Contamination of Hands

Prevalence of E.coli on hands of abattoir workers was determined by hands swabs
sample collection. The hands swab samples were subjected to microbiological
analysis using selective and differential meadia for identification.



REFERENCES

Abdullahi, 1.0., Umoh, V.J, Ameh, J.B. and Galadima M (2005) Comparative
assessment of microbiological quality of three local meat products as sold in
Zaria, Nigeria. Nigerian Journal of Scientific Research, 5 (1): 55-60.

Abhay, B. M (2010) Health Status and Personal Hygiene among Food Handlers
Working at Food Establishment around a Rural Teaching Hospital in Wardha
District of Maharashtra, India. Global Journal of Health Science 2( 2);45-52.

Abdulmonem, M., Abdellateef, B. and Wagen Lehner, F. (2009) Identification and
susceptibility of Klebsiella and Enterobacter spp, isolated from meat products.
African Journal of Microbiology Research 3(7):362-329.

Acha P N, Szyfres B. (2003) Zoonoses and Communicable Diseases Common to Man
and Animals. Pan American Health Organization, Washington,
D.C.USA,2003.

Achen, M., and Yousef, A. (2001). Efficacy of ozone against Escherichia coli
O157:H7 on apples. Journal of Food Science 66, 1380—1384.

Ackers, M.L, Mahon, B.E, Leahy, E, Goode, B (1998) An outbreak of Escherichia
coli O157:H7 Infection Associated with Leaf Lettuce Consumption. Journal
of Infectious Disease. 177:1588-1593.

Adams, T. B., Cohen, S. M., Doull, J., Feron, V. J., Goodman, J. 1., Marnett, L. J.,
Munro, I. C., and Portoghese, P. S. (2004). The FEMA GRAS assessment of
cinnamyl derivatives used as flavor ingredients. Food Chemistry and
Toxicology 42, 157-185.

Adeyemo, O.K., Ayode, 1.O. and Aiki-raji, C.O. (2002). The water quality and
sanitary connditions in a major abattoir (bodija) in Ibadan, Nigeria. African
Journal of Biomedical Research. 5: 51-55.

Adzitey, F (2011) Escherichia coli, Its Prevalence and Antimicrobial Resistance in
Malaysia: A Mini Review. Microbiology Journal.10;1-6.

Adzitey, F, Huda, N and Rusul, G (2010) Prevalence of Escherichia coli in Duck
Intestines, Soil, Feces and Wash Water Samples in Peneng, Malaysia.
Proceedings of 4™ International Conference Postgraduate Education:
Globalisation and Liberalisation of Postgraduate Education, Nov. 26-28.
Pp.165-167.

Aguilar, M., Saez, J., Llorens, M. et al. (2005). Improvement of coagulation—
flocculation process using anionic polyacrylamide as coagulant aid.
Chemosphere 58, 47-56.

95



Aguilar, M., Saez, J., Llorens, M., Soler, A. and Ortuno, J. (2003). Microscopic
observation of particle reduction in slaughterhouse wastewater by
coagulation—flocculation using ferric sulphate as coagulant and different
coagulant aids. Water Resouces. 37, 2233-2241.

Ake JA, Jelacic S, Ciol MA, et al. Relative nephroprotection during Escherichia coli
O157:H7 infections: association with intravenous volume expansion.
Pediatrics 2005; 115: 673—-680

Al-Mutairi, N., Hamoda, M. and Al-Ghusain, 1. (2004). Coagulant selection and
sludge conditioning in a slaughterhouse wastewater treatment plant.
Bioresource Technol 95, 115-119.

Alonge, D.O. (1991). Textbook of Meat Hygiene in the Tropics. Farm Coe Press,
Ibadan, Nigeria, p.58.

Amalaradjou, M. A. R., Narayanan, A., Baskaran, S. A., and Venkitanarayanan, K.
(2010). Antibiofilm effect of trans-cinnamaldehyde on uropathogenic
Escherichia coli. Journal of Urology 184 (1), 358-363.

American Water Works Association (Management and Regulations), Toronto.

Amisu, K.O., Coker, A.O., On, S.L.W. and Isokhpehi, R.D. (2003) Arcobacter
butzlieri strains from poultry abattoir effluent in Nigeria. East African Medical
Journal 80:218-221.

Andersen VD, V. F. Jensen, H. Vigre, M. Andreasen, Y. Agers (2015) The use of third
and fourth generation cephalosporins affects the occurrence of extended-
spectrum cephalosporinase-producing Escherichia coli in Danish pig herds.
Veterinary Journal. 204 (3), 345-350.

Andersen, H. and Aalund, O. (1975). Intensive animal production in Denmark: some
environmental aspects. Agriculture and Environment. 2, 65-73.

Angelidaki, 1., Ellegaard, L. and Ahring, B. (1993). A mathematical model for
dynamic simulation of anaerobic digestion of complex substrates: focusing on
ammonia inhibition. Bioengineering. 24,2539-2556.

Angelillo, I. F., Viggiani, N. M. A., Greco, R. M., & Rito, D. (2001) HACCP and food
hygiene in hospital: knowledge, attitudes, and practices of food services staff
in Calabri, Italy. Infection Control Hospital Epidemiology, 22, 1-7.

Ansari-Lari, M., Soodbakhsh, S., & Lakzadeh, L. (2010). Knowledge, attitudes and
practices of workers on food hygienic practices in meat processing plants in
Fars, Iran. Food Control, 21, 260-263.

Ariefdjohan, M., Nelson, P., Singh, R., Bhunia, A., Balasubramaniam, V., and Singh,
N. (2004). Efficacy of high hydrostatic pressure treatment in reducing

Escherichia coli O157 and Listeria monocytogenes in alfalfa seeds. J. Food
Sci. 69, 117-120.

96



Arkhipchenko, 1., Salkinoja-Salonen, M., Karyakina, J. and Tsitko, I. (2005). Study of
three fertilizers produced from farm waste. Applied Soil Ecology 30, 126—132.

Armstrong, G.L, Hallingworth, J., and Morris, J.G (1996) Emerging Food Pathogens:
Escherichia coli O157:H7 as Model of Entry of a New Pathogen into the Food
Supply of the Developed World. Epidemiology Review 18:29-51.

Arthur, T.M., Bosilevac .M., And Wheeler, T.L. (2007) Effects of minimal hide wash
cabinet on the levels and prevalence of Escherichia coli 0157:H7 and

Salmonella on the hides of beef cattle at slaughter. Journal of Food Protection.
70:1076-1079.

Asano, T., Burton, F., Leverenz, H., Tsuchihashi, R., Tchobanoglous, G., 2007. Water
Reuse: Issues, Technologies, and Applications (McGraw-Hill). Metcalf &
Eddy Inc.

Askarian, M., Kabir, G., Aminbaig, M., Memish, Z. & Jafari, P. 2004. Knowledge,
attitudes, and practices of food service staff regarding food hygiene in Shiraz,
Iran. Infection Control Hospital Epidemiology 25: 16-20.

Atlas, R.M. and Bartha, R. (1998) Biogeochemical cycling: carbon nitrogen and
oxygen in microbial ecology: Fundamentals and applications. 4" edition.
Benjamin Cummings Science Publishing (California) pp 386-410.

Bai X, Hong W, Youquan X, Rongjie W, Xinyuan, Ailan Z et al (2015) Prevalence
and Characteristics of Shiga toxin-producing Escherichia coli Isolated from
Retail Raw Meats in China. International Journal of Food Microbiology. 200,
31-38.

Badura A, Gebhard F, Gudrun P, Robert K, Andrea J G (2015) Antibiotic Resistance
Patterns of More than 120 000 Clinical Escherichia coli Isolates in Southeast
Austria, 1998-2013. Clinical Microbiology and Infection, 21(6), 569-71.

Baker, K.H., and Herson, D.S. (1994) Principles of Bioremediation in: Bioremediation
McGrawhill, inc USA, pp 24-28.

Bala A N, Garba A E, Yazah, A J (2011) Bacterial and parasitic zoonoses encountered

at slaughter in Maiduguri abattoir, Northeastern Nigeria. Veterinary World
2011; 4 :437-443.

Balint, B., Bagi, Z., Rakhely, G., Perei, K. and Kovacs, K.L. (2005) Utilization of
keratincontaining biowaste to produce biohydrogen. Applied Microbiology
and Biotechnology. 69, 404—410.

Baron, E.J., Peterson, L.R., Fine Gold, S.M. (1994) Bailey Scott’s Diagnostic
Microbiology 9'" edition. Ellen/Joe

Barone, J.R. and Schmidt, W.F. (2006). Effect of formic acid exposure on keratin fiber
derived from poultry feather biomass. Bioresource Technology 97, 233-242.

97



Bas, M., Ersun, A. S., & Kivang, G. (2006). The evaluation of food hygiene
knowledge, attitudes, and practices of food handler’s in food businesses in
Turkey. Food Control, 17,317-322

Beffa, T., Blanc, M., Marilley, L., Fischer, J., Lyon, P. and Arangno, M. (1996).
Taxonomic and metabolic microbial diversity during composting. The science
of composting. Chapman and Hall, London.

Bell, C. (2002). Approach to the control of entero-haemorrhagic Escherichia coli
(EHEC). International journal of food microbiology, 78(3), pp.197-216.

Bell, R.G. (1997) Distribution and sources of microbial contamination on beef carcass.
Journal of Applied Microbiology. 82: 292-300.

Benka-Coker, M. and Ojioro, O. (1995). Effect of slaughterhouse wastes on the water
quality of Ikpoba river, Nigeria. Bioresource Technology 52, 5—12.

Berg, J., McAllister, T., Bach, S., Stilborn, R., Hancock, D., and LeJeune, J. (2004).
Escherichia coli O157: H7 excretion by commercial feedlot cattle fed either
barley-or corn-based finishing diets. Journal of Food Protection 67, 666—671.

Bettelheim, K.A., 2007. The non-O157 Shiga-toxigenic (verocytotoxigenic)
Escherichia coli; under-rated pathogens. Critical reviews in microbiology,
33(1), pp.67-87.

Beuchat, L. R. (1998). Surface decontamination of fruits and vegetables eaten raw: A
review. Food safety unit, World Health Organization. Geneva. Switzerland.
WHO/FSF/FOS/

Beuchat, L. R. (1999). Survival of enterohemorrhagic Escherichia coli O157: H7 in
bovine feces applied to lettuce and the effectiveness of chlorinated water as a
disinfectant. Journal of Food Protection. 62, 845—-849.

Beuchat, L. R. (2006). Vectors and conditions for preharvest contamination of fruits
and vegetables with pathogens capable of causing enteric diseases. British
Food Journal. 108, 38-53.

Beuchat, L. R., and Ryu, J. H. (1997). Produce handling and processing practices.
Emerging Infectious Diseases. 3, 459—465.

Bhaskar, N., Modi, V.K., Govindaraju, K. and Lalitha, R.G. (2007). Utilization of
meat industry by products: protein hydrolysate from sheep visceral mass.
Bioresource Technology 98, 388-394.

Bialka, K., and Demirci, A. (2008). Efficacy of pulsed UV-light for the
decontamination of Escherichia coli O157: H7 and Salmonella spp. on
raspberries and strawberries. Journal of Food Science. 73, 201-206.

Bitton, G. & Harvey, R.W., 1992. Transport of pathogens through soils and aquifers.
Environmental microbiology, pp.103—124.

98



Bolton, D., 2001. Beef HACCP: intervention and non-intervention systems.
International Journal of Food Microbiology,66(1-2), pp.119-129.

Brooks, J.T. et al., 2005. Non-O157 Shiga toxin—producing Escherichia coli infections
in the United States, 1983-2002. Journal of Infectious Diseases, 192(8),
pp.1422-1429.

Black,G.J.(2005) MICROBIOLOGY: Principles and Exploration. Sixth Edition. John
Willey & Sons, Inc.

Blumenthal, U.J, Cifuentes, E, Bennet, S, Quigley, M and Ruiz-Palacious, G (2001)
The Risk of Enteric Infection Associated with Waste Water Reuse: The Effect

of Season and Degree of Storage of Waste Water. Royal Society for Tropical
Medicine and Hygiene. 95:131-137.

Bohdziewicz, J. and Sroka, E. (2005). Integrated system of activated sludge-reverse
osmosis in the treatment of the wastewater from the meat industry. Process
Biochemistry. 40:1517-1523.

Bonhotal, J., Telega, L. and Petzen, J. (2002). Natural rendering: composting livestock
mortality and butcher waste. Cornell Waste Management Institute, New York.

Bonten, M.J.M., Willems, R. and Weinstein, R.A. (2001) Vancomycin resistance
enterrococci: why are they here, and where they come from?. Infectious
Disease .1:314-32.

Bosilevac, J. M., Nou, X., Osborn, M. S., Allen, D. M., and Koohmaraie, M. (2005a).
Development and evaluation of an on-line hide decontamination procedure for

use in a commercial beef processing plant. Journal of Food Protection. 68,
265-272.

Bosilevac, J. M., Shackelford, S. D., Brichta, D. M., and Koohmaraie, M. (2005).
Efficacy of ozonated and electrolyzed oxidative waters to decontaminate hides

of cattle before slaughter. Journal of Food Protection. 68, 1393—1398.

Brandl, M. T. (2006). Fitness of human enteric pathogens on plants and implications
for food safety. Annual Reiew on. Phytopathology. 44, 367-392

Brooks, J.T. et al., (2005) Non-shiga Toxin Escherichia coli Infection in the United
States, 1983-2002. Journal of Infectious Diseases. 1992:1422-1429.

Brown M. (200) HACCP in the meat industry. Cambridge: Woodhead Publishing.
Brownson, R., Fielding, J., Maylahn, C., (2009) Evidence-based public health: a
fundermental concept for public health practice. Annual Review in Public

Health 30, 175-201.

Brussow, H. (2005). Phage therapy: The Escherichia coli experience. Microbiology.
151, 2133-2140.

99



Burt, S. (2004). Essential oils: Their antibacterial properties and potential applications
in foods—A review. Int. J. Food Microbiol. 94, 223-253.

Busz, H., McAllister, T., Yanke, L., Olson, M., Morck, D., and Read, R. (2002).
Development of antibiotic resistance among Escherichia coli in feedlot cattle.
Jounal of Animmal Science. 80, 102.

Button, G., and Harvey, R.-W. (1992). Transport of pathogens through soils and
equifers in environmental microbiology. Mitchel (R.Ced). John Willey and
Sons, inc, New York, pp. 103127.

Buzby, J. C. (2001). Children and microbial foodborne illness. Food Review. 24, 32—
37.

Byappanahalli, M.N., Przybyla-Kelly, K., Shively, D.A., Whitman, R.L., 2008.
Environmental occurrence of the enterococcal surface protein (esp) gene is an

unreliable indicator of human fecal contamination. Environ. Sci. Technol. 42,
8014-8020, http://dx.doi.org/10.1021/es800481p.

Byarugaba, D.K. (2004) Antimicrobial resistance in developing countries and
responsible risk factors. Internationa Jounal of Antimicrobial Agents. 24(2):
105-110.

Caixeta, C., Cammarota, M. and Xavier, A. (2002). Slaughterhouse wastewater
treatment: evaluation of a new three-phase separation system in a UASB
reactor. Bioresource Technol 81, 61-69.

Callaghan, F., Wase, D., Thayanithy, K. and Forster, C. (1999) Co-digestion of waste
organic solids: batch studies. Bioresource Technology. 67, 117-122.

Callaghan, F., Wase, D., Thayanithy, K. and Forster, C. (1999). Co-digestion of waste
organic solids: batch studies. Bioresource Technoogy.l 67, 117-122.

Callaway, T. R., Edrington, T. S., Brabban, A. D., Anderson, R. C., Rossman, M. L.,
Engler, M. J., Carr, M. A., Genovese, K. J., Keen, J. E., and Looper, M. L.
(2008). Bacteriophage isolated from feedlot cattle can reduce Escherichia coli

O157: H7 populations in ruminant gastrointestinal tracts. Foodborne
Pathogens and Diseases. 5, 183—191.

Callaway, T., and Diez-Gonzalez, F. (2002). Pre-harvest intervention strategies to
reduce Escherichia coli O157: H7 in cattle. In “Gastrointestinal Microbiology
in Animals” (S. A. Martin, Ed.), pp. 19-40. Research Signpost, Kerala, India.

Callaway, T., Anderson, R., Edrington, T., Genovese, K., Bischoff, K., Poole, T.,
Jung, Y., Harvey, R., and Nisbet, D. (2004). What are we doing about
Escherichia coli O157: H7 in vegetables. Journal of. Food Protection. 70,
1966-1974.

Harvey, R., and Nisbet, D. (2004). What are we doing about Escherichia coli O157:
H7 in cattle? Journal of Animal Science 82, E93

100



Callaway, T., Anderson, R., Edrington, T., Genovese, K., Harvey, R., Poole, T., and
Nisbet, D. (2007). Recent pre-harvest supplementation strategies to reduce
carriage and shedding of zoonotic enteric bacterial pathogens in food animals.
Animal Health Review. 5, 35-47.

Callaway, T., Edrington, T., Rychlik, J., Genovese, K., Poole, T., Jung, Y., Bischoff,
K., Anderson, R., and Nisbet, D. J. (2003). Ionophores: Their use as ruminant
growth promotants and impact on food safety. Current Issues in Intestinal
Microbiology 4, 43-51.

Cambardella, C., Richard, T. and Russell, A. (2003). Compost mineralization in soil
as a function of composting process conditions. Eur J Soil Biol 39, 117-127.

Carawan, R., Chambers, J. and Zall, R. (1979). Meat processing water and wastewater
management. North Carolina agricultural extension service. Special Report No
AM-18c.

Casteel, M. J., Schmidt, C. E., and Sobsey, M. D. (2008). Chlorine disinfection of
produce to inactivate hepatitis A virus and coliphage MS2. International
Jjournal of Food Microbiology. 125, 267-273.

Centers for Disease Control and Prevention (1999) Outbreak of Escherichia coli
O157:H7 and Compylobacter Among Attendees of the Washington Country
Fair. Morbidity and Mortality Weekly Report. 48:803-804.

Centers for Disease Control and Prevention (2006) Ongoing multistate outbreak of
Escherichia coli serotype O157: H7 infections associated with consumption of
fresh spinach—United States, September 2006. Morb. Mortal. Wkly Rep. 55,
1045-1046.

Centers for Disease Control and Prevention. Multistate outbreak of E. coli O157:H7

infections linked to eating raw refrigerated, prepackaged cookie dough.
Update June 30, 2009. http.//www.cdc.gov/ecoli/2009/0619.html.

Centers for Disease Control and Prevention. Summary of Notifiable Diseases—United
States, 2007. MMWR Morb Mortal Wkly Rep 2009; 56: 1-94.

Centers for Disease Control and Prevention. Summary of Notifiable Diseases—United
States, 2007. Morbidity and Mortality Weekly Report. 2009; 56: 1-94

Centers for Disease Control and Prevention. Update (1993) Multistate Outbreak of
Escherichia coli O157:H7 Infection From Hamburgers- Western United State.
1992-1993. MMWR. Morbidity and Mortality Weekly Report (1993). 42:258-
263.

Chalmers, R.M and Bolton, F.J (2000) Waterborne Escherichia coli O157:H7. J. Appl.
Microbiol. 88:124-132.

Chan, Y. and Hashimoto, A. (1980). Substrate utilization kinetic model for biological
treatment processes. Biotechnology and Bioengineering 22, 2081-2095.

101



Chang, S. T., Chen, P. F., and Chang, S. C. (2001). Antibacterial activity of leaf
essential oils and their constituents from Cinnamomum osmophloeum. Journal
of Ethno-pharmacology. 77, 123—-127.

Chang, W. S.; Afsah-Hejri, L.; Rukayadi, Y.; Khatib, A.; Lve, Y.L.; Loo, Y. Y.; Mohd
Shahril, N.; Puspanadan, S.; Kuan, C. H.; Goh, S. G.; John, Y. H. T.;
Nakaguchi, Y.; Nishibuchi, M.; Food Establishment around a Rural Teaching
Hospital in Wardha District of Maharashtra, India. Global Journal of Health
Science Vol. 2, No. 2; October 2010.

Chart H, Cheasty T. Human infections with verocytotoxin-producing Escherichia coli
0157—10 years of E.coli O157 serodiagnosis. J Med Microbiol 2008; 57:
21389-93.

Chase-Topping, M., Gally, D., Low, C., Matthews, L. & Woolhouse, M. (2008).
Supershedding and the link between human infection and livestock carriage of
Escherichia coli O157. Nat Rev Microbiol 6, 904-912.

Cheesebrough M (2006) District laboratory Practice in tropical countries. Pg 62-70.
Cambridge University Press, UK.

Chigor, V., Umoh, V., and Smith, S. (2010). Occurrence of Escherichia coli O157 in
a river used for fresh produce irrigation in Nigeria. African. Journal of.
Biotechnology. 9, 178—182.

Chukwu, O., 2008. Analysis of groundwater pollution from abattoir waste in Minna,
Nigeria.

Chye, F.Y., Abdullah, A. & Ayob, M.K., 2004. Bacteriological quality and safety of
raw milk in Malaysia. Food microbiology, 21(5), pp.535-541.

Cray, W.C. & Moon, H.W., 1995. Experimental infection of calves and adult cattle
with Escherichia coli O157: H7. Applied and environmental microbiology,
61(4), pp.1586—-1590.

Cifuentes, E. (1998) The Epidemiology of Enteric Infection in Agricultural
Communities Exposed to waste water Irrigation: Perspectives for Risk
Control. International journal of Environmental Health. Res 8:203-213.

Cifuentes, E., Blumenthal, U., Tellez-Rojo, M.M., Romeu, 1., Ruiz-Palacios, G., Ruiz-
Veleco, S (2000) Risk Factors for Giardia Intestinalis Infection in Agricultural

Villages Practicing Waste Water Irrigation in Mexico. American Journal of
Tropical Medicine and Hygiene. 62:388-392.

Clayton, D. A., and Griffith, C. J. (2004). Observation of food safety practices in
catering using notational analysis. British Food Journal, 106, 211-227.

Coleman, P., Griffith, C., & Botterill, D. (2000). Welsh caterers: an exploratory study
of attitudes towards safe food handling in the hospitality industry.
International Journal of Hospitality Management, 19, 145-157.

102



Commission of the European Communities. (1990). Council Directive90/667/EEC.
Official journal, No. L 363, 27.12, p. 51.

Corbin, B. D., McLean, R. J., and Aron, G. M. (2001). Bacteriophage T4
multiplication in a glucose-limited Escherichia coli biofilm. Canadian journal
of Microbiology. 47, 680—684.

Craig, P., Dieppe, P., Macintyre, S., Michie, S., Nazareth, 1., Petticrew, M., (2008)
Devel- oping and evaluating complex interventions: the new Medical Research
Council guidance. Biomedical journal. MJ 337-1655

Cunningham, F. (1976). Using dehydrated poultry waste in poultry rations — a review.
Agriculture and Environment 3, 69-76.

Cutler S J, Fooks A R, van der Poel, W. H., 2010. Public health threat of new re-
emerging and neglected zoonosis in the industrialized world. Emerging
Infectious. Disease 2010; 16: 1-7.

Dahiru, M., Uraih, N., Enabulele, S.A. and Shamsudeen, U. (2008) Prevalence of
Escherichia coli 0157:H7 in fresh and roasted beef in Kano city, Nigeria.
Bayero Journal of Pure and Applied Sciences 1 (1): 39-42.

Dogan-Halkman, H.B. et al., 2003. Relationship among fecal coliforms and
Escherichia coli in various foods. European Food Research and Technology,
216(4), pp.331-334.

Dargatz, D.A, Fedorka-Cray, P.J., And Headrick, M.L. (2003) Prevalence and
antimicrobial susceptibility of Salmonella spp isolates from cattle and feedlots
in 1999 and 2000. Journal of Applied Microbiology. 95:753-761.

Dayna, M.A., Micheal, N.G., and Mohammad, K., (2008) Salmonella and Escherichia
coli 0157:H7 contamination of hides and carcasses of cull cattle presented for
slaughter in United States : An evolution of prevalence and Bacterial Loads by

Immunomagnetic separation and Direct plating methods Journal of Applied
Environmental Microbiology 74 (20): 6289-6297.

DeBaere, L. (2000). Anaerobic digestion of solid waste: state of the art. Water Science
and Technology 41, 283-290.

Declan, J.B., Alice, M.D., James, J.S., 2004. Beef HACCP: intervention and non
intervention system. International Journal of Food Microbiology 66, 119—129.

Desai, M. and Madamwar, D. (1994). Anaerobic digestion of a mixture of cheese
whey, poultry waste and cattle dung: a study of the use of adsorbents to
improve digester performance. Environmental Pollution 86, 337-340.

Desai, M., Patel, V. and Madamwar, D. (1994). Effect of temperature and retention

time on biomethanation of cheese whey poultry waste-cuttle dung.
Environmental Pollution 83,311-315.

103



Dewell, G., Ransom, J., Dewell, R., McCurdy, K., Gardner, 1., Hill, E., Sofos, J., Belk,
K., Smith, G., and Salman, M. (2005). Prevalence of and risk factors for
Escherichia coli O157 in market-ready beef cattle from 12 US feedlots.
Foodborne Pathogens and Diseases. 2, 70-76.

Deydier, E., Guilet, R. and Sharrock, P. (2003). Beneficial use of meat and bone meal
combustion residue: an efficient low cost material to remove lead from
aqueous effluent. Journal of Hazard Material 101, 55—64.

Diario da Republica. (1998) 1a série A, N 65. Decreto-Lein . 67/98 de 18 de Marco.
Diario da Republica I, Série A(no. 65).

Didrio da Republica. (2006) 1a série No 146 Dec-lei 147/2006 31 Julho 2006. Diario
da Republica, 1a série(146), 5442-5451

Dong, X. and Tollner, E. (2003). Evaluation of Anammox and denitrification during
anaerobic digestion of poultry manure. Bioresource Technol 86, 139—145.

Dormont, D. (2002). Prions, BSE and food. International Journal of Food
Microbiology 78, 181-189.

Doyle, M.P and Schoeni, J.I (1987) Isolation of Escherichia coli O157:H7 from Retail
Fresh Meats and Poultry. Applied Environmental Microbioogy 53:2394-2396.

Dufty, G., Garvey, P., 2001. Survival and growth of verocytotoxigenic E. coli in foods.
In: Dufty, G., Garvey, P., McDowell, D.A. (Eds.), Verocytotoxigenic E. coli.
Food & Nutrition Press, Connecticut, pp. 305— 322.

Edrington, T., Callaway, T., Varey, P., Jung, Y., Bischoff, K., Elder, R., Anderson,
R., Kutter, E., Brabban, A., and Nisbet, D. (2003). Effects of the antibiotic
ionophores monensin, lasalocid, laidlomycin propionate and bambermycin on
Salmonella and E. coli O157:H7 in vitro. J. Appl. Microbiol. 94, 207-213.

Edrington,T.S, T.R Callaway, S.E. Ives, M.J. Engler, M.L. Looper, R.C. Anderson,
and D.J.Nisbet (2006) Seasonal shedding of Escherichia coli O157:H7 in
Ruminants: a new hypothesis. Foodborne pathogenic Disease. 3:413-421.

Edstrom, M., Nordberg, A. and Thyselius, L. (2004). Anaerobic treatment of animal
byproducts from slaughterhouses at laboratory and pilot scale. Applied
Biochemistry and Biotechnology 109, 127-138.

Eduarda G, Carla S C, Ana C A and José M C (2011) Meat handlers training in
Portugal: A survey on knowledge and practice. Food Control 22: 501-507

Ehiri, J.E and Morris, G.P (1996) Hygiene Training and Education of Food Handlers:
Does it Work? Ecology Food Nutrition 35:243-251

el-Abagy, M., Dutka, B., Kamel, M., and el-Zanfaly, H. (1988). Incidence of coliphage
in potable water supplies. Appl. Environ. Microbiol. 54, 1632—-1633.

104



Elder, R.O., Keen, J.E., Siragusa, G.R., Barkocy-Gallagher, G.A., Koohmaraie, M.,
Laegreid, W.W., (2000) Correlation of enterohemorrhagic Escherichia coli
0157 prevalence in feces, hides and carcasses of beef cattle during processing.
Proceedings of National Academy of Science U. S. A. 97, 2999-3003.

Erickson, M. C., and Doyle, M. P. (2007). Food as a vehicle for transmission of Shiga
toxin producing Escherichia coli. Journal of Food Protection. 70, 2426-2449.

Ethan, B.S, Sima, Y and Karl, R.M (2002) Transmission of Escherichia coli O157:H7
from Contaminated Manure and Irrigation Water to Lettuce Plant Tissue and

Its Subsequent Internalization. Applied Environmental Microbiology. 68(1):
397-400.

European Commission. (2003). Integrated pollution prevention and control. Draft
reference document on best available technologies in the slaughterhouses and
animal  by-products  industries. = Final = draftt. =~ EC,  Brussels
(http://eippcb.jrc.es/pages/BActivities.cfim)

European Food Safety Authority. The community summary report on trends and
sources of zoonoses, zoonotic agents and food-borne outbreaks in the
European Union in 2008. EFSA Journal 2010: 1496

Eva A. R, Jamie B (2014) Beyond direct impact: Evidence synthesis towards a better
understanding of effectiveness of environmental health interventions.
International journal of hygiene and environmental health. 217. pp155-159

Ezeronye, O.U., Amogu, N. (1998) Microbiological studies of effluents from the
Nigerian fertilizer and paper recycling mill. International Journal
Environment 54: 213-222.

Fagan, P. K., Hornitzky, M. A., Bettelheim, K. A., and Djordjevic, S. P. (1999).
Detection of Shiga-like toxin (stxl and stx2), intimin (eaea), and
enterohemorrhagic Escherichia coli (EHEC) hemolysin (EHEC hlyA) genes in
animal feces by multiplex PCR. Applied Environmental Microbiology 65,
868—872.

Federov, A.Y., Volchenko, E.V., Khorzene, V.I., SIngertsiv, .N. and Krest-yaninov,
V.Y. (1993) A poly substrate strain that degrades waste water components of

phenol production. Journal of Applied Biochemistry and Microbiology. 62:
1741-1746.

Feenstra, S., Huscain, R., and Vander Hoek, W (2000) Health Risk of Irrigation with
Untreated Urban Waste Water in Southern Punjab, Pakistan, Report 107.
Lahore. International Water Management Institute.

Fisher, 1., and Meakins, S. (2006). Surveillance of enteric pathogens inEurope and
beyond: Enternet annual report for 2004.
http://www.eurosurveillance.org/ViewArticle.aspx? Articleld=3032,
http://www.hpa.org.uk/hpa/inter/enter-net_reports.htm.

105



Florea, N.F. and Nightingale, C.H. (2004) Review on pharmacodynamics of
antimicrobial use in animal’s food production. Diagnostic Microbiology and
Infectious Disease. 49:105-108.

Food Standards Agency (FSA). 2007 Draft initial regulatory impact assessment, 14
March 2007. Responding to the proposal to amend regulation (EC) 852/2004,
Annex E Table.

Food Standards Agency. 2007 Draft initial regulatory impact assessment, 14 March
2007. Responding to the proposal to amend regulation (EC) 852/2004, Annex
E Table.

Forsythe, S. J. (2000) The microbiology of safe food. Oxford: Blackwell Science.

Frazier, W. C., & Westhoff, D. C. (1988) Food microbiology (4th ed.). New York:
McGraw-Hill.

Frediani-Wolf, V.R.S. (2003) Resistance patterns of Campylobacter spp. strains
isolated from poultry carcasses in big Swiss poultry slaughterhouse.
International Journal of Food Microbiology 89 (23): 233-240,

Fremaux, B., Prigent-Combaret, C., and Vernozy-Rozand, C. (2008). Long-term
survival of Shiga toxin-producing Escherichia coli in cattle effluents and
environment: An updated review. Vet. Microbiol. 132, 1-18.

Friedman, M., Kozukue, N., and Harden, L. A. (2000). Cinnamaldehyde content in
foods determined by gas chromatography—Mass spectrometry. J. Agric. Food
Chem. 48, 5702—57009.

Fron, M., Madeira, H., Richards, C., and Morrison, M. (1996). The impact of feeding
condensed distillers byproducts on rumen microbiology and metabolism.
Anim. Feed Sci. Technol. 61, 1-4, 235-245.

FSIS, (1994) Microbiological Testing Program for E. coli O157:H7 in Raw Ground
Beef. United States Department of Agriculture, Food Safety and Inspection
Services (FSIS), Washington, DC. http://www.{sis.usda.gov.

Garg, A. X, Suri, R. S., Barrowman, N., Rehman, F., Matsell, D., Rosas-Arellano, M.
P., Salvadori, M., Haynes, R. B., and Clark, W. F. (2003). Long-term renal
prognosis of diarrhea-associated hemolytic uremic syndrome: A systematic
review, meta-analysis, and meta-regression. J. Am. Med. Assoc. 290, 1360—
1370.

Gasser, G., Gautier, C., Steck, A., Siebemann, R. E., and Oechslin, R. (1955).
Hamolytisch- uremische Syndrome. Bilaterale Nierenindennekrosen bei
akutenerworbenen hamolyticschem. Anamein. Schweiz. Med. Woschenshr. 85,
905-909.

106



Gansheroff, L.J. and O’Brien, A.D., (2000). Escherichia coli O157: H7 in beef cattle
presented for slaughter in the US: higher prevalence rates than previously
estimated. Proceedings of the National Academy of Sciences, 97(7), pp.2959—
2961.

Gomez-Lahoz, C., Fernandez-Giménez, B., Garcia-Herruzo, F., Rodriguez-Maroto,
J.M. and Vereda-Alonso, C. (2007). Biomethanization of mixtures of fruits and
vegetables solid wastes and sludge from a municipal wastewater treatment
plant. Journal of Environmental Science and Health — Part A Toxic/Hazardous
Substances and Environmental Engineering 42(4), 481-487.

Gordon-Davis, L. (1998) The hospitality industry handbook on hygiene and safety:
for South African students and practitioners. Kenwyn:Juta.

Henika, P., and Mandrell, R. (2002). Bactericidal activities of plant essential oils and
some of their isolated constituents against Campylobacter jejuni, Escherichia
coli, Listeria monocytogenes, and Salmonella enterica. J. Food Prot. 65,

1545-1560.

Goyal, S., Dhull, S. and Kapoor, K. (2005). Chemical and biological changes during
composting of different organic wastes and assessment of compost maturity.
Bioresource Technol 96, 1584—1591.

Gracey J F, Collins D S, Huey R J. Meat Hygiene.10 th edition. W. B. Saunders Co.
Ltd., Philadelphia, 1999.

Greer, G.G., Gill, C.0. & Dilts, B.D., 1994. Evaluation of the bacteriological
consequences of the temperature regimes experienced by fresh chilled meat
during retail display. Food Research International, 27(4), pp.371-377.

Greig, J. D., Todd, E. C., Bartleson, C. A., & Michaels, B. S. (2007). Outbreaks where
food workers have been implicated in spread of foodborne disease, part 1.
Description of the problem, methods, and agents involved. Journal of Food
Protection, 70, 1752-1761.

Griffin, P.M (1995) Escherichia coli O157:H7 and Other Enterohemorrhagic
Escherichia coli. In. Blaser, M, Smith, P.D, Ravdin, J.I. Infection of
Gastrointestinal Tract. Raven Press. New York. Pp.739.

Griffin, P.M and Tauxe, R.V (1991). The Epidemiology of infection Caused by
Escherichia coli O157:H7, Other Enterohemorrhagic Escherichia coli and
Associated Hemolytic Uremic Syndrome. Epidemiol. Rev. 13:60-98.

Grismer, M.E., Ross, C.C., Valentine Jr., G.E., Smith, B.M. and Walsh Jr., J.L. (2002).
Food Processing Wastes. Water Environ Res 74(4), 377-384.

growing cause of outbreaks of foodborne illness in the United States, 1973 through
1997. J. Food Prot. 67, 2342-2353.

107



Guerra-Rodriguez, E., M. Véazquez, E. and Diaz-Ravifia, M. (2000). Co-composting
of barley wastes and solid poultry manure. Bioresource Technol 75, 223-225.

Gujer, W. and Zehner, A. (1983). Conversion processes in anaerobic digestion. Water
Sci Technol 15, 127-167.

Haagsma J A, Tariq L, Heederik D J, Havelaar A H. (2011) Infectious disease risks
associated with occupational exposure: A systematic review of the literature.
Occupational Environmental Medicine, 23: 34-46.

Habbari, K., Tifnouti, A, Bitton, G. and Mandul, A (2000) Geohelminthic Infection
Associated with Raw Waste Water Reuse for Agricultural Purposes in Beni-
Mellal, Morocco. Parasitol. Int. 48:249-254.

Hancock, D.D., Basser, T.E., Kinsel, M.L., Tarr, P.I., Rice, D.H and Paros, M.G
(1994).The Prevalence of Escherichia coli O157:H7 in Dairy and Beef Cattle
in Washington State. Epidemiol. Infect. 113:199-207.

Hansen, K., Angelidaki, I. and Ahring, B. (1998). Anaerobic digestion of swine
manure: Water Resources Res 34, 4455-4463.

Haruta, S., Nakayama, T., Nakamura, K. ef al (2005). Microbial diversity in
biodegradation and reutilization processes of garbage. J Biosci Bioengin 99,
1-11.

Hataya H. Report on the Outbreak of £.coli O157 Infection in Sakai City. Sakai City,
December 1997.

Health Protection Agency (2010) National Standard Method Identification of
Escherichia coli 0157. BSOP ID 22 Issue 2.
http://www.hpastandardmethods.org.uk/pdf.

Helander, I. M., Alakomi, H. L., Latva-Kala, K., Mattila-Sandholm, T., Pol, 1., Smid,
E. J., Gorris, L. G. M., and von Wright, A. (1998). Characterization of the
action of selected essential oil components on Gram-negative bacteria. J.
Agric. Food Chem. 46, 3590-3595.

Heuvelink, A. E., Zwartkruis-Nahuis, J., and de Boerl, E. (1997). Evaluation of media
and test kits for the detection and isolation of Escherichia coli O157 from
minced beef. J. Food Prot. 60, 817-824.

Hilal, B., Ibrahim, C., Firkret, K., Randy, W., Kadir, H., 2003. Relationship among
fecal coliform and Escherichia coli in various foods. European Food
Technology. 26,331-334.

Hilborn, E.D., Mermin, J.H, Mishar, P.A and Hadler, J.L (1999) A Multistate

Outbreak of Eschrichia coli O157:H7 Infection Associated with Consumption
of Mesclun Lettuce. Arch. Intern. Med. 1959:1758-1764.

108



Hill, D. D., Owens, W. E., and Tchounwou, P. B. (2006). Prevalence of Escherichia
coli O157: H7 bacterial infections associated with the use of animal wastes in
Louisiana for the period 1996-2004. Int. J. Environ. Res. Public Health. 3,
107-113.

Hinton, M.H., Mead, G.C. & Rowlings, C., 2000. Microbiology control in the meat
industry. Flair flow Europe technical manual. F-Fe A, 339, pp.4—12.

Howes, M, McEwen, S., Griffiths, M. and Haris, L. (1996) Food Handler Certification
by Home Study: Measuring Changes in Knowledge and Behavior. Diary Food
Environmental Sanitation. 3:208-214.
http://www.gpa.uq.edu.au/CleanProd/Res/facts/FACT7.HTM)
http://www.oie.int/manual-of-diagnostic-tests-and-vaccines-for-terrestrial-
animals/.

Hu, T., Lin, Y., and Ho, C. (1985). Natural variation of chemical components of the
leaf oil of Cinnamomum osmophloeum Kaneh. Bull. Taiwan For. Res. Inst.
78, 18-25.

Hu, Y., Zhang, Q. and Meitzler, J.C. (1999) Rapid and sensitive detection of
Escherichia coli O157:H7 in bovine faeces by a multiplex PCR. Journal of
Applied Microbiology 87, 867-876.

Huff, W., Huff, G., Rath, N., Balog, J., and Donoghue, A. (2003). Bacteriophage
treatment of a severe Escherichia coli respiratory infection in broiler chickens.
Avian Dis. 47, 1399-1405.

Hugh Pennington (2010) Escherichia coli O157. Lancet, 376: 1428-35

Hugh-Jones M E, Hubbert W T, Hagstad H V.(2000) Zoonoses: Recognition, Control,

and Prevention.1” ed. lowa State Press. A Blackwell Publishing Company
2000.Pp: 262-338.

Hussein HS, Bollinger LM. Prevalence of Shiga toxin-producing Escherichia coli in
beef. Meat Sci 2005; 71: 676-89.

Hussein HS, Bollinger LM. Prevalence of Shiga toxin-producing Escherichia coli in
beef cattle. J Food Prot 2005; 68: 2224-41.

Hussein HS, Sakuma T. Prevalence of Shiga toxin-producing Escherichia coli in dairy
cattle and their products. J Dairy Sci 2005;88: 450—65.

Imbeah, M. (1998). Composting piggery waste: a review. Bioresource Technol 63,
197-203. inhibition by ammonia. Water Res 32, 5-12.

Innocent GT, Mellor DJ, McEwen SA, et al. Spatial and temporal epidemiology of
sporadic human cases of Escherichia coli O157 in Scotland 1996-1999.
Epidemiol Infect 2005; 133: 1033-42. environmental pathogen? Int J Food
Microbiol 2006; 112: 129-39.

109



Inward, C. D., Howie, A. J., Fitzpatrick, M. M., Rafaat, F., Milford, D. V., and Taylor,
C. M. (1997). Renal histopathology in fatal cases of diarrhoea-associated
haemolytic uraemic syndrome. Pediatr. Nephrol. 11, 556-559.

Isaacson, M., Canter, P.H., Effler, P., Arntzen, L., Bomans, P. and Heenan, R. (1993)
Haemorrhagic colitis epidemic in Africa. Lancet 341, 961.

Ishii, K., Fukui, M. and Takii, S. (2000). Microbial succession during a composting
process as evaluated by denaturing gradient gel electrophoresis analysis. J
Appl Microbiol 89, 768-777.

Ivanov, M. V et al., 2002. Microbial processes of the methane cycle at the north-
western shelf of the Black Sea. Estuarine, Coastal and Shelf Science, 54(3),
pp-589-599.

Jacob, M. E., Callaway, T. R., and Nagaraja, T. (2009a). Dietary interactions and
interventions affecting Escherichia coli O157 colonization and shedding in
cattle. Foodborne Pathog. Dis. 6, 785-792.

Jacob, M. E., Fox, J. T., Drouillard, J. S., Renter, D. G., and Nagaraja, T. (2009D).
Evaluation of feeding dried distiller’s grains with solubles and dry-rolled corn

on the fecal prevalence of Escherichia coli O157: H7 and Salmonella spp. in
cattle. Foodborne Pathog. Dis. 6, 145-153.

Jacob, M., Fox, J., Drouillard, J., Renter, D., and Nagaraja, T. (2008a). Effects of dried
distillers’ grain on fecal prevalence and growth of Escherichia coli O157 in
batch culture fermentations from cattle. Appl. Environ. Microbiol. 74, 38.

Jacob, M., Parsons, G., Shelor, M., Fox, J., Drouillard, J., Thomson, D., Renter, D.,
and Nagaraja, T. (2008b). Feeding supplemental dried distiller’s grains
increases faecal shedding of Escherichia coli O157 in experimentally
inoculated calves. Zoonoses Public Health 55, 125.

Janisiewicz, W., Conway, W., Brown, M., Sapers, G., Fratamico, P., and Buchanan,
R. (1999) Fate of Escherichia coli O157: H7 on fresh-cut apple tissue and its
potential for transmission by fruit flies. Appl. Environ. Microbiol. 65, 1.

Jay, J. M. (1996). Modern food microbiology (5th ed.). New York: Van Nostrand
Reinhold.

Jenke C, Harmsen D, Weniger T, et al. Phylogenetic Analysis of Enterohemorrhagic
Escherichia coli O157, Germany, 1987-2008. Emerg Infect Dis 2010; 16:
610-16.

Jevsnik, M., Hlebec, V., and Raspor, P. (2008) Food safety knowledge and practices
among food handlers in Slovenia. Food Control, 19, 1107-1111

Jian, T. and Zhang, X. (1999). Bioprocessing for slaughterhouse wastewater and its
computerized control and supervisory system. Resources Conservat Recyc 27,
145-149.

110



Joerger, R. (2003). Alternatives to antibiotics: Bacteriocins, antimicrobial peptides
and bacteriophages. Poultry Science 82, 640.

Johns, M.R. (1995). Developments in wastewater treatment in the meat processing
industry: A review. Bioresource Technol 54,203-216.

Johns, N. (1991) Managing food hygiene. Houndmills and London:The Macmillan
Press Ltd

Johnson, K. E., Thorpe, C. M., and Sears, C. L. (2006). The emerging clinical
importance of non-O157 Shiga toxin-producing Escherichia coli. Clinical
Infectious Diseases. 43; 1587—-1595.

Juneja, V. K., and Friedman, M. (2008). Carvacrol and cinnamaldehyde facilitate
thermal destruction of Escherichia coli O157: H7 in raw ground beef. Journal
of Food Protection 71; 1604—1611.

Kaneko, K. E. N. 1., Hayashidani, H., Ohtomo, Y., Kosuge, J., Kato, M., Takahashi,
K., Shiraki, Y., and Ogawa, M. (1999) Bacterial contamination of ready-to-eat

foods and fresh products in retail shops and food factories. Journal of Food
Protection. 62; 644-649.

Karmali, M. A., Petric, M., Lim, C., Fleming, P. C., Arbus, G. S., and Lior, H. (1985).
The association between idiopathic hemolytic uremic syndrome and infection
by verotoxin-producing Escherichia coli. Journal of Infectious Diseases.
151,;775-782.

Kaufmann et al., (2006) Escherichia coli O157 and non-O157 Shiga Toxin-Producing
Escherichia coli in Fecal Samples of Finished Pigs at Slaughter in Switzerland.
Journal of Food Protection. 69:260-266.

Keene, W.E., McNutty, J.M., Hoesly, F.C., Williams, L.P., Hedberg, K, Oxman, G.I.,
Barret, T.J., Pfaller, M.A (1994) A Swimming Associated Outbreak of
Hemorrhagic Colitis Caused by Escherichia coli O157:H7 and Shigella sonnei
N. Engl. J. Med. 331:579-584.

Kelly, M., Morgan, A., Ellis, S., Younger, T., Huntley, J., Swann, C., (2010) Evidence
based public health: a review of the experience of the National Institute of
Health and Clinical Excellence (NICE) of developing public health guidance
in England. Soc. Sci. Med. 71, 1056—-1062.

Keraita, B.N., Drechsel, P., (2004). Agricultural use of untreated urban wastewater in
Ghana. In: Scott, C.A., Faruqui, N.I., Raschid-Sally, L. (Eds.), Wastewater Use
in Irrigated Agriculture. CABI Publishing, Wallingford, UK, pp. 101-112

Keusch, G. T., Grady, G. F., Mata, L. J., and Mclver, J. (1972) The pathogenesis of

Shigella Diarrhea: I. Enterotoxin production by Shigella dysenteriae 1. Journal
of Clinical. Investigation. 51; 1212—1217.

111



Kirk, M. D., McKay, 1., Hall, G. V., Dalton, C. B., Stafford, R., Unicomb, L., Gregory,
J., and Angulo, F. J. (2008) Foodborne disease in Australia: The OzFoodNet
experience. Clinical Infectious Diseases. 47, 392—400.

Kistemann T, Zimmer S, Vagsholm I, Andersson Y. (2004) GIS-supported
investigation of human EHEC and cattle VTEC O157 infections in Sweden:
geographical distribution, spatial variation and possible risk factors.
Epidemiology and Infection. 132: 495-505.

Klopfenstein, T., Erickson, G., and Bremer, V. (2007). Board-invited review: Use of
distillers by products in the beef cattle feeding industry. J. Anim. Sci. 86, 1223—
1231.

Komanapalli, I., and Lau, B. (1996). Ozone-induced damage of Escherichia coli K-
12. Appl. Microbiol. Biotechnol. 46, 610-614.

Krylova, N., Khabiboulline, R., Naumova, R. and Nagel, M. (1997). The influence of
ammonium and methods for removal during the anaerobic treatment of poultry
manure. Jounal of Chemical Technology and Biotechnology 70;99-105.

Kuczius, T., Buschmann, A., Zhang, W. et al. (2004). Cellular prion protein acquires
resistance to proteolytic degradation following copper nion binding. Bio/
Chem 3885, 739-747.

Kuczius, T., Midzic, S., Silajdzic, 1. and Bjelavac, J. (2007). Cleaner production
measures in small-scale slaughterhouse industry — case study in Bosnia and
Herzegovina. Journal of Cleaner Product 15, 378-383.

Kudva, I. T., Jelacic, S., Tarr, P. 1., Youderian, P., and Hovde, C. J. (1999). Biocontrol
of Escherichia coli O157 with O157-specific bacteriophages. Applied
Environmental Microbiology 65;3767-3773.

Landine, R. and Brown, G. (1988). Anaerobic treatment of dairy waste water.
Proceedings of the 42nd Industrial Waste Conference, Purdue University,
Extension Service, p. 701.

Lapygina, E.V., Lysak, L.V. and Zvyaginstsev, D.G.(2002) Tolerance of soil bacteria
complexes to salt shock. Microbial Ecology. 71:143-147.

Lau, A., Lo, K., Liao, P. and Yu, J. (1992). Aeration experiments for swine waste
composting. Bioresource Technology 41, 145—152.

Laukova, A., Marekova, M., Vasilkova, Z., Papajova, 1. and Juris, P., (2002) Selected
microbial consortium of raw and digested slurry and its susceptibility to
enterotoxins. World Journal of Microbiology and Biotechnology 18:11-15.

Lavis, J., Posada, F., Haines, A., Osei, E.,( 2004) Use of research to inform public
policy- making. Lancet 364:1615-1621.

112



Lawrie, R. A. (1998) Lawrie’s meat science (6th ed.). Cambridge: Woodhead
Publishing Limited

Lazarova, V., Bahri, A., (2005).Water Reuse for Irrigation: Agriculture, Landscapes,
and Turf Grass. CRC Press, Boca Raton, USA.

Legnani, P., Leoni, E., Berveglieri, M., Mirolo, G., & Alvaro, N. (2004) Hygienic
control of mass catering establishments, microbiological monitoring of food
and equipment. Food Control. 15:205-211.

LeJeune, J. T., Besser, T. E., and Hancock, D. D. (2001). Cattle water troughs as
reservoirs of Escherichia coli O157. Applied. Environmental Microbiology.
67: 3053.

LeJeune, J., and Wetzel, A. (2007). Preharvest control of Escherichia coli O157 in
cattle. J. Anim. Sci. 85, E73.

Lema, M., Williams, L., and Rao, D. (2001). Reduction of fecal shedding of
enterohemorrhagic Escherichia coli O157: H7 in lambs by feeding microbial
feed supplement. Small Rumin. Res. 39, 31-39.

Leotta GA, Milibesky ES, Chinen I, et al. Characterisation ofShiga-toxin producing
Escherichia coli O157 strains isolated from humans in Argentina, Australia
and New Zealand. BMC Microbiology.2008; 8: 46.

Leverentz, B., Janisiewica, W., and Conway, W. S. (2003). Biological control of
minimally processed fruits and vegetables. In “Microbial Safety of Minimally
Processed Foods [M]” ]. S. Novak, G. M. Sapers, and V. K. Juneja, (Eds.), pp.
319-332. CRC Press, Boca

Li, C., Shieh, W., Asce, A., Wu, C. and Huang, J. (1986). Chemical/bio-fluidized bed
treatment of slaughterhouse wastewater. J Environ Engin 112, 718-728.

Li, H., Tajkarimi, M., and Osburn, B. 1. (2008). Impact of vacuum cooling on
Escherichia coli O157: H7 infiltration into lettuce tissue. Applied
Environmental Microbiology. 74, 3138.

Lind, C. (1996). Particle count performance and reduction with polyaluminum
hydroxychloride coagulants. In Proceedings of the Annual Conference, pp.
287-296.

Locking, M. E., O’Brien, S. J., Reilly, W. J., Wright, E. M., Campbell, D. M., Coia, J.
E., Browning, L. M. & Ramsay, C. N. (2001). Risk factors for sporadic cases
of Escherichia coli O157 infection: the importance of contact with animal
excreta. Epidemiol Infect 127, 215-220.

Macedo, N.T.S. and Van der Sand, S.T. (2005) Characterization of microorganisms

present in the slaughter house and beef chilling environment. Acta Scientiae
Vetericnariae. 33 (2) 139-146.

113



Madigan, M.T., Martinko, J.M. and Parker, J., (2003) Brock Biology of
Microorganisms. International edition Prentice Hall Intern LTD, London
1020-1040

Magbanua, B., Thomas, T. and Johnston, P. (2001) Anaerobic codigestion of hog and
poultry waste. Bioresource Technol 76, 165—168.

Magbanua, B., Thomas, T. and Johnston, P. (2001). Anaerobic co-digestion of hog
and poultry waste. Bioresource Technol 76, 165—168.

Mahendra P, Sihin T, Pratibha D (2013) Zoonoses Occupationally Acquired by
Abattoir Workers. J Environ Occup Sci 2013; 2(3):155-162

Manjunath, N., Mehrotra, I. and Mathur, R. (2000). Treatment of wastewater from
slaughterhouse by DAF-UASB system. Water Res 34, 1930—-1936.

Manning, S. D., Motiwala, A. S., Springman, A. C., Qi, W., Lacher, D. W., Ouellette,
L. M., Mladonicky, J. M., Somsel, P., Rudrik, J. T., and Dietrich, S. E. (2008).

Variation in virulence among clades of Escherichia coli O157: H7 associated with
disease outbreaks. Proc. Natl. Acad. Sci. USA 105, 4868.

Martinez-Tomé, M., Vera, A. M., & Murcia, A. (2000) Improving the control of food
production in catering establishments with particular reference to the safety of
salads. Food Control, 11, 437-445.

Masse, L., Kennedy, K. and Chou, S. (2001). Testing of alkaline and enzymatic
hydrolysis pretreatments for fat particles in slaughterhouse wastewater.
Bioresource Technol 77, 145—155.

Masse, L., Masse, D. and Kennedy, K. (2003). Effect of hydrolysis pretreatment on
fat degradation during anaerobic digestion of slaughterhouse wastewater.
Process Biochem 38, 1365-1372

Matthews, L., Low, J., Gally, D., Pearce, M., Mellor, D., Heesterbeek, J., Chase-
Topping, M., Naylor, S., Shaw, D., and Reid, S. (2006). Heterogeneous
shedding of Escherichia coli O157 in cattle and its implications for control.
Proc. Natl. Acad. Sci. USA

Mayada G, Helmut H, L. G, and Herbert T. (2014) Occurrence of Enterobacteriaceae
in Raw Meat and in Human Samples from Egyptian Retail Sellers International
Scholarly Research Notices Volume 2014, Article ID 565671,
http://dx.doi.org/10.1155/2014/565671

Mayhofer S., Paulsen, P., Smulders, F.J.M and Hilbert, F. (2004) Antimicrobial
resistance profile of five major food pathogens isolated from beef, pork and
poultry. International Journal of Food Microbiology. 97:23-29.

114



McAllister, T., Bach, S., Stanford, K., and Callaway, T. (2006). Shedding of
Escherichia coli O157: H7 by cattle fed diets containing monensin or tylosin.
J. Food Prot. 69, 2075-2083.

McDermott, P., Zhao, S., Wagner D., Simjee, S., Walker, R. and White, D. (2002).
The food safety perspective of antimicrobial resistance. Animal Biotechnology
13(1): 71-84.

McEvoy, J.M., Doherty, A.M., Sheridan, J.J., Blair, I.S. and McDowell, D.A. (2003)
The prevalence of Salmonella spp in bovine, faecal, rumen and carcass
samples at a commercial abattoir. journal of Applied Microbial. 94:693-700.

McNabb, S., Jajosky, R. A., Hall-Baker, P., Adams, D., Sharp, P., Worshams, C.,
Anderson, W., Javier, A., Jones, G., and Nitschke, D. (2008). Summary of
notifiable diseases—United States, 2006. Morb. Mortal. Wkly Rep. 55, 1-92.

Meade, P.S., SLutsker, L., Dietz, V., Mc Gaig, L.F., J.S., Shapiro, C., Griffinf, P.M.
And Tauxe, R.V. (1999) Food related illness and death in the United states.
Emerging infectious disease. 5:607-625

Meadows, R. (1995) Livestock legacy. Environmental Health Perspective. 103 (2):
1096-1100.

Medellin-Pena, M. J., and Griffiths, M. W. (2009). Effect of molecules secreted by
Lactobacillus acidophilus strain La-5 on Escherichia coli O157. H7
colonization. Appl. Environ. Microbiol. 75, 1165-1171.

Mejia, A. and Cisneros, B. (2000). Particle size distribution (PSD) obtained in
effluents from an advanced primary treatment process using different
coagulants. In Chemical of Water and Wastewater Treatment VI, Proceedings
of the Ninth Gothenburg Symposium, Istanbul, pp. 257-268.

Meng, J, Zhao, S, Doyle, M.P, Zhao, T and Kresovich, S (2001) Enterohemorrhagic
Escherichia coli. In: Doyle, M.P, Beuchat, L.R, Monville, T.J. Food
Microbiology; Fundamentals and Frontiers. 2" Edn. Pp. 193-213.

Michino, H., Araki, k, Minami, S, Nakayama, T, Hiroe, K, Tanaka, H, Fujita, N,
Usami, S, Yonekawa, M, Sadamoto, K, Takaya, S and Sakai, N (1998) Recent
Outbreak of Infections Caused by Escherichia coli O157:H7 in Japan. In:
Kaper, J.B, O’Brien, A. Escherichia coli O157:H7 and Other Shiga Toxin-
Producing Escherichia coli Strains. ASM Press, Washington, D.C, pp. 73-81.

Middelboe, M. (2000). Bacterial growth rate and marine virus—host dynamics. Microb.
Ecol. 40, 114-124.

Milnes AS, Stewart I, Clifton-Hadley FA, (2008). Intestinal carriage of
verocytotoxigenic  Escherichia coli 0157, Salmonella, thermophilic
Campylobacter and Yersinia enterocolitica in cattle, sheep and pigs at
slaughter in Great Britain during 2003. Epidemiol Infect;136: 739-51.

115



Ministry of Health Malaysia. 1997. Annual Report 1996 for the Family Health
Information System. Information and Documentation Unit, Ministry of Health
Malaysia, Kuala Lumpur.

Ministry of Health Malaysia. 2006a. Annual Report 2006. Public Health Department,
Ministry of Health Malaysia, Putrajaya, MOH.

Ministry of Health Malaysia. 2006b. KKM-163. Letter from the Director for the Food
Safety and Quality Division, Ministry of Health Malaysia regarding
Microbiological Guidelines for Ready-to-eat Food, Abd. Rahim b. Mohd.,
circulated list, January 2006.

Mittal, G. (2006). Treatment of wastewater from abattoirs before land application — a
review. Bioresource Technol 97, 1119-1135.

Morgan, G.M., Newman, C. and Oalmer, S.R. (1988). First recognised community
outbreak of haemorrhagic colitis due to verotoxin-producing Eschehchia coli
0157:H7 in the UK. Epidemiology and. Infection. 101: 83-91

Mortlock, M. P., Peters, A.C. & Griffith, C. 1999. Food hygiene and HACCP in the
UK food industry, practices, perceptions and attitudes. Journal of Food
Protection 62: 786-792.

Motarjemi, Y .,&Kiferstein, F. (1999). Food safety, hazard analysis and critical control
point and increase in food borne diseases: a paradox? Food Control, 10(4),
325-333.

Murto, M., Bjornsson, I. and Mattiasson, B. (2004). Impact of food industrial waste
on anaerobic co-digestion of sewage sludge and pig manure. Journal of
Environmental Manage 70, 101-107.

Nafarnd, W.D, (2012) Bacteriological Quality of Abattoir Effluents Discharged into
Water Bodies in Abuja. International Scholarly Research Network.
doi:10.5402/2012/515689.

Nataro, J.P and Kaper, J.B. (1998) Diarrheagic Escherichia coli. Clinical
Microbiology Review 11(1): 142.

Neely, A.N and Holder, .A. (1999) Antimicrobial resistance. BUMS 25(1):17-24.

Neetoo, H., Ye, M., and Chen, H. (2008). Potential application of high hydrostatic
pressure to eliminate Escherichia coli O157: H7 on alfalfa sprouted seeds.
International Journal of Food Microbiology. 128, 348-353.

Nel, H. (2002) The establishment and standardization of Veterinary antimicrobial

resistance surveillance program in South Africa. M.Sc. Thesis. University of
Pretoria.

116



Nel, S., Lues, J. F. R., Buys, E. M., & Venter, P. (2004) The personal and general
hygiene practices in the deboning room of a high throughput red meat abattoir.
Food Control, 15(7), 571-578.

Nelson, S., LU, C., Beuchat, L., and Harrison, M. (2002). Radio-frequency heating of
alfalfa

Niemira, B. A. (2007). Relative efficacy of sodium hypochlorite wash versus
irradiation to inactivate Escherichia coli O157: H7 internalized in leaves of
Romaine lettuce and baby spinach. Joural of Food Protection 70, 2526-2532.

Niemira, B., Sommers, C., and Fan, X. (2002). Suspending lettuce type influences
recoverability and radiation sensitivity of Escherichia coli O157: H7. J. Food
Prot. 65, 1388-1393.

Nishikawa, H., Yasuda, M., Uchiyama, J., Rashel, M., Maeda, Y., Takemura, I.,
Sugihara, S., Ujihara, T., Shimizu, Y., and Shuin, T. (2008). T-even-related
bacteriophages as candidates for treatment of Escherichia coli urinary tract
infections. Archieve in Virology. 153:507-515.

Niu, Y., Johnson, R., Xu, Y., McAllister, T., Sharma, R., Louie, M., and Stanford, K.
(2009). Host range and lytic capability of four bacteriophages against bovine
and clinical human isolates of Shiga toxin-producing Escherichia coli O 157:
H 7. Journal of Applied Microbiology. 107, 646—656.

NYS, S., Okeke, I.N., Kariuki, S., Dinant, G.J., Driessen, C. and Stobberingh, E.E.
(2004) Antimicrobial resistance of faecal E.coli from health y volunteers from

eight developing countries. Journal of Antimicrobial Chemotheraphy 54(5):
952-955).

O’Brien, S. J., Adak, G. K. & Gilham, C. (2001). Contact with farming environment
as a major risk factor for Shiga toxin (Vero cytotoxin)- producing Escherichia
coli O157 infection in humans. Emerging Infectious Diseases. 7: 1049—1051.

O’Flynn, G., Ross, R., Fitzgerald, G., and Coffey, A. (2004). Evaluation of a cocktail
of three bacteriophages for biocontrol of Escherichia coli O157: H7. Applied
Environmental Microbiology. 70, 3417.

Ogbonnaya, C. (2008) Analysis of ground water pollution from abattoir waste in
Minna, Nigeria. Research Journal of Dairy Science 2(4): 74-77.

Ogden, I.D, Fenlon, D.R, Vinten, A.J.A and Lewis, D (2001) The Fate of Escherichia
coli O157:H7 in soil and Its Potential to Contaminate Drinking water.

International Journal of Food Microbiology. 66:111-117.

OIE. (2006). Manual of diagnostic tests and vaccine for terrestrial animals OIE, Paris,
France,

117



Okareh O. T., Erhahon, O. O. (2015) Microbiological Assessment of Food and Hand-
Swabs Samples of School Food Vendors in Benin City, Nigeria. Food and
Public Health, 5(1): 23-28

Okeke, I.N., Fayinka, , S.T. and Lamikanra, A. (2000) Antimicrobial resistance in
Escherichia coli from Nigerian students, 1986-1998 Emergin Infectious
Diseases 6(4) : 393-396

Okodugha, S.A. and Obanu, Z.A. (1989) Effect of Desorption processing on the
microflora of raw beef. Nigerian Food Journal. 4 (1) 98-105.

Omisakin, F.M., McRae, 1.D., and Strachan, N.J.C (2003) Concentration and
prevalence of Escherichia coli 0157 in cattle feces at slaughter Applied
Environmental Microbiology. 69: 2444-2447.

Oot, R., Raya, R., Callaway, T., Edrington, T., Kutter, E., and Brabban, A. (2007).
Prevalence of Escherichia coli O157 and O157: H7-infecting bacteriophages
in feedlot cattle feces. Lett. Appl. Microbiol. 45, 445—453.

Ouattara, B., Simard, R. E., Holley, R. A., Piette, G. J. P., and Be’gin, A. (1997).
Antibacterial activity of selected fatty acids and essential oils against six meat
spoilage organisms. Int. J. Food Microbiol. 37, 155-162.

Paisley, L.G. and Hostrup-Pedersen, J. (2005). A quantitive assessment of the BSE
risk associated with fly ash and slag from the incineration of meat-and-bone
meal in a gas-fired power plant in Denmark. Prev Vet Med 68, 263-275.

d
Pal M. Zoonoses. 2 edition. Satyam Publishers, Jaipur, India,2007.

Pao, S., Rolph, S., Westbrook, E., and Shen, H. (2004). Use of bacteriophages to
control Salmonella in experimentally contaminated sprout seeds. J. Food Sci.
69, 127-130.

Parry SM, Salmon RL. Sporadic STEC O157 Infections: secondary household
transmission in Wales. Emerg Infect Dis 1998; 4: 657-61.

Paton, J. C., and Paton, A. W. (1998a). Pathogenesis and diagnosis of Shiga toxin-
producing Escherichia coli infections. Clin. Microbiol. Rev. 11, 450—479.

Penas, E., Gomez, R., Fri'as, J., and Vidal-Valverde, C. (2008). Application of high-
pressure treatment on alfalfa (Medicago sativa) and mung bean (Vigna radiata)

seeds to enhance the microbiological safety of their sprouts. Food Control 19,
698-705.

Pennington TH. Electrophoretic typing. In: Sussman M, ed. Molecular Medical
Microbiology. London: Academic Press, 2001.

118



Pennington TH. The Public Inquiry into the September 2005 Outbreak of E coli O157
in south Wales. 2009. http://www.ecoliinquirywales.org (accessed March 20,
2015).

Pereira, M., Pires, O., Mota, M. and Alves, M. (2005). Anaerobic biodegradation of
oleic and palmitic acids: evidence of mass transfer limitations caused by long

chain fatty acid accumulation onto the anaerobic sludge. Biotechnol Bioengin
92, 15-23.

Peterson, R., Klopfenstein, T., Moxley, R., Erickson, G., Hinkley, S., Bretschneider,
G., Berberov, E., Rogan, D., and Smith, D. (2007). Effect of a vaccine product
containing type III secreted proteins on the probability of Escherichia coli
O157: H7 fecal shedding and mucosal colonization in feedlot cattle. J. Food
Prot. 70, 2568-2577.

Piva, G., Moschini, M., Fiorentini, L. and Masoero, F. (2001). Effect of temperature,
pressure and alkaline treatments on meat meal quality. Anim Feed Sci Technol
89, 59-68.

Pohland, F. and Ghosh, S. (1971). Developments in anaerobic stabilization of organic
wastes the two-phase concept. Environ Technol Lett 1, 255-266.

Pollock KGJ, Stewart A, Beattie TJ, et al. From diarrhoea to haemolytic uraemic
syndrome—when to seek advice. J Med Microbiol 2009; 58: 397-98.

Polprasert, C., Kemmadamrong, P. and Tran, F. (1992). Anaerobic baffle reactor
(ABR) process for treating a slaughterhouse wastewater. Environ Technol 13,
857-865.

Potter, A. A., Klashinsky, S., Li, Y., Frey, E., Townsend, H., Rogan, D., Erickson, G.,
Hinkley, S., Klopfenstein, T., and Moxley, R. A. (2004). Decreased shedding
of Escherichia coli O157: H7 by cattle following vaccination with type I1I
secreted proteins. Vaccine 22, 362-369.

Powell, S.C., Attwell, RW. & Massey, S.J. 1997. The impact of training on
knowledge and standards of food hygiene-a pilot study. International Journal
of Environmental Health Research 7: 329-334.

Qadir, M., Wichelns, D., Raschid-Sally, L., Minhas, P.S., Drechsel, P., Bahri, A.,
McCornick, P. (2007). Agricultural use of marginal-quality water—
opportunities and challenges. In: Molden, D. (Ed.), Water for Food, Water for

Life: A Comprehensive Assessment of Water Management in Agriculture.
Earthscan, London, UK.

Radoiu, M., Martina, D., Calinescu, I. and Iovu, H. (2004). Preparation of
polyelectrolytes for wastewater treatment. J Hazard Mater 106, 27-37.

Ramirez, C.A., Patel, M. and Blok, K. (2006). How much energy to process one pound
of meat? A comparison of energy use and specific energy consumption in the
meat industry of four European countries. Energy 31, 2047-2063.

119



Ranganayaki, M.D. and Srinivasan, T.S. (1999). Hygienic processing and utilization
of animal by-products. Souvenir cum Proceedings of National Seminar on
Processing of Meat, Poultry and By-products for value addition, February 24—
26, 1999, CFTRI, Mysore, pp. 187-195.

Rangel JM, Sparling PH, Crowe C, Griffi n PM, Swerdlow DL. Epidemiology of
Escherichia coli O157:H7 outbreaks, United States,1982-2002. Emerg Infect
Dis 2005; 11: 603—-09.

Rasooly, R., and Do, P. M. (2010). Shiga toxin Stx2 is heat-stable and not inactivated
by pasteurization. Int. J. Food Microbiol. 136, 290-294.

Ray, G., Nath, G. and Reddy, D.C. (2000) Extents of contamination of top milk and
their determinants in an urban slum of Varanasi, India. Indian J. Public Health
44(4), 111-117.

Raya, R. R., Varey, P., Oot, R. A., Dyen, M. R., Callaway, T. R., Edrington, T. S.,
Kutter, E. M., and Brabban, A. D. (2006). Isolation and characterization of a
new T-even bacteriophage, CEV1, and determination of its potential to reduce
Escherichia coli O157:H7 levels in sheep. Appl. Environ. Microbiol. 72, 6405—
6410.

Regulation (EC) No 852/2004 of the European Parliament and of the Council of 29 of
April 2004, on the hygiene of foodstuffs. Official Journal of European
Commission. 01.02.2002 L31, pp. 1-24.

Reid, C.-A., Small, A., Avery, S.M., Buncic, S., 2002. Presence of food-borne
pathogens on cattle hides. Food Control 13: 411 — 415.

Resch, C., Grasmug, M., Smeets, W., Braun, R. and Kirchmayr, R. (2006). Optimised
anaerobic treatment of house-sorted biodegradable waste and slaughterhouse
waste in a high loaded half technical scale digester. Water Sci Technol 53,213—
221.

Rigobelo, E. (2006) Characterization of Escherichia coli isolated from carcasses of
beef cattle during their processing at an abattoir in Brazil. International
Journal of Food
Microbiology,110(2),pp.194198. Availableat:http://linkinghub.elsevier.com/re
trieve/pii/S0168160506001899.

Riley, L.W. (1983) Hemorrhagic colitis associated with a rare Escherichia coli
serotype. New England Journal of Medicine, 308(12), pp.681-685.

Rivero, M.A. et al., 2010. Role and clinical course of verotoxigenic Escherichia coli
infections in childhood acute diarrhoea in Argentina. Journal of medical
microbiology, 59(3), pp.345-352.

120



Rivera-Betancourt, M., S.D., Shackelford, T.M Arthur, K.E Westmoreland, G.
Bellinger, M, Rossman, J.O Reagan, and M. Koomahraie (2004) Prevalence
of Escherichia coli O157:H7, Listeria monocytogenes, and Salmonella in two

geographically distant commercial beef processing plants in the United States.
Journal of Food Protection. 67:295-302.

Rozema, E. A., Stephens, T. P., Bach, S. J., Okine, E. K., Johnson, R. P., Stanford, K.,
and McAllister, T. A. (2009). Oral and rectal administration of bacteriophages
for control of Escherichia coli O157: H7 in feedlot cattle. J. Food Prot. 72,
241-250.

Russell, J. (1986). Irrigation of primary treated and anaerobically treated meat-
processing wastes onto pasture: lysimeter trials. Agricult Wastes 18, 257-268.

Rychetnik, L., Frommer, M., Hawe, P., Shiell, A. (2002) Criteria for evaluating
evidence on public health interventions. J. Epidemiol. Community Health 56,
119-127.

Rychetnik, L., Hawe, P., Waters, E., Barratt, A., Frommer, M., (2004) A glossary for
evidence based public health. J. Epidemiol. Community Health 58, 538-545.

Rydevik G, Wiberg M, Boqvist S, Lofdahl S. The spatial relationship between
cow/beef livestock farms and cases of enterohaemorrhagic Escherichia coli
(EHEC) in Sweden. Proceedings of the pathogenic E. coli network conference.
Epidemiology and Transmission of VTEC and other Pathogenic Escherichia
coli. Stockholm, 2008: 105—110. http://www.pen-project.eu.

Sachez, E., Milina, Z., Borjab, R., Weiland, P. and Rodriguez, X. (1995). Piggery
waste treatment by anaerobic digestion and nutrient removal by ionic
exchange. Resources Conservat Recyc 15, 235-244.

Sakuma M, Urashima M, Okabe N. Verocytotoxin-producing Escherichia coli, Japan,
1999-2004. Emerg Infect Dis 2006;12: 323-25.

Salisbury, J.G, and Nunn, M.J (2002) A risk analysis framework for the long term
management of antimicrobial resistance in food producing animals.
International Journal of Antimicrobial Agents. 20(3):153-164

Salminen, E. and Rintala, J. (2002). Anaerobic digestion of organic solid poultry
slaughterhouse waste — a review. Bioresource Technol 83, 13-26.

Sargeant, J. M., Sanderson, M. W., Griffin, D. D., and Smith, R. A. (2004). Factors
associated with the presence of Escherichia coli O157 in feedlot—cattle water
and feed in the Midwestern USA. Prev. Vet. Med. 66, 207-237.

Sargeant, J., Sanderson, M., Smith, R., and Griffin, D. (2003). Escherichia coli O157

in feedlot cattle feces and water in four major feeder-cattle states in the USA.
Prev. Vet. Med. 61,127-135.

121



Sarva MP, Kwan SC, Sharifah NSI. (2013) Indicators of microbial beach water
quality: Preliminary findings from Teluk Kemang beach, Port Dickson
(Malaysia). Marine Pollution Bulletin, 76 (2013) 417-419

Schwarz, S., and Chaslus, E. (2001) Use of antimicrobials in veterinary medicine and
mechanism of resistance. Veterinary Research. 32:201-225.

Scott, C.A., Faruqui, N.I., Raschid-Sally, L., 2004. Wastewater use in irrigated
agriculture: management challenges in developing countries. In: Scott, C.A.,
Faruqui, N.I., Raschid-Sally, L. (Eds.), Wastewater Use in Irrigated
Agriculture. CABI Publishing, UK. seed for reducing human pathogens.
Trans. ASAE 45, 1937-1942.

Seymour, 1., Burfoot, D., Smith, R., Cox, L., and Lockwood, A. (2002). Ultrasound
decontamination of minimally processed fruits and vegetables. Int. J. Food Sci.
Technol. 37, 547-557.

Sharma, M., Ryu, J. H., and Beuchat, L. (2005). Inactivation of Escherichia coli O157:
H7 in biofilm on stainless steel by treatment with an alkaline cleaner and a
bacteriophage. J. Appl. Microbiol. 99, 449—459.

Sheng, H., Knecht, H. J., Kudva, I. T., and Hovde, C. J. (2006). Application of
bacteriophages to control intestinal Escherichia coli O157: H7 levels in
ruminants. Appl. Environ. Microbiol. 72, 5359-5366.

Sherman M, Zvikomborero H, Fungai. S. M (2007) An assessment of the public health
hazard potential of wastewater reuse for crop production. A case of Bulawayo
city, Zimbabwe. Physics and Chemistry of the Earth 32 :1195-1203.

Shiga, K. (1898). Ueber den Dysenterie-bacillus (Bacillus dysenteriae). Zentralbl,
Bakteriol. Orig.913

Shuval, H.,( 2003). Estimating the global burden of thalassogenic diseases: human
infectious diseases caused by wastewater pollution of the marine environment.
J. Water Health 1, 53-64.

Shuval, H.I, Wax, Y, Yekutiael, P, and Fattal, B (1989) Transmission of Enteric
Disease Associated with Waste Water Irrigation: a Prospective
Epidemiological Study. American Journal of Public Health. 79:850-852.

Siow, O. N and Norrakiah A.S (2011) Assessment of Knowledge, Attitudes and
Practices (KAP) Among Food Handlers at Residential Colleges and Canteen
Regarding Food Safety. Sains Malaysiana.40(4): 403—410

Sirianuntapiboon, S. and Yommee, S. (2006). Application of a new type of moving

biofilm in aerobic sequencing batch reactor (aerobic-SBR). Journal of
Environmental Management 78, 149—156.

122



Sistrunk, W. A. (1984). Factors affecting the removal of suspended and dissolved
solids in high strength wastewater from vegetable processing. Publication —
Arkansas Water

Sivapalasingam, S., Friedman, C. R., Cohen, L., and Tauxe, R. V. (2004). Fresh
produce: A

Skjelhaugen, O. and Donantoni, L. (1998). Combined aerobic and electrolytic
treatment of cattle slurry. J Agricult Engin Res 70, 209-219.

Slifko, T.R., Smith, H. V & Rose, J.B., 2000. Emerging parasite zoonoses associated
with water and food. International Journal for Parasitology, 30(12-13),
pp-1379-1393. Available at:
http://www.sciencedirect.com/science/article/pii/S0020751900001284
[Accessed September 28, 2015].

Smith DeWaal, C., Barlow, K., Alderton, L., and Jacobson, M. (2002) Outbreak Alert
Center for Science in the Public Interest, Washington, DC,
WWW.cspinet.org/reports/

Smith, D. R., Moxley, R. A., Peterson, R. E., Klopfenstein, T. J., Erickson, G. E., and
Clowser, S. L. (2008). A two-dose regimen of a vaccine against Escherichia
coli O157: H7 type IlI secreted proteins reduced environmental transmission
of the agent in a large-scale commercial beef feedlot clinical trial. Foodborne
Pathogens and Diseases. 5: 589—598.

Smith, J., and Pillai, S. (2004). Irradiation and food safety. Food Technol. 58, 48-55.

Smith, R. (1994) Food hygiene training: the chance to create a coherent training
policy. British Food Journal, 96(7), 41-45.

Snedeker KG, Shaw DJ, Locking ME, Prescott R. Primary and secondary cases in
Escherichia coli O157 outbreaks: a statistical analysis. BMC Infectious
Diseases 9: 144.

Sneed, J., Strohbehn, C., Gilmore, S. A., & Mendonca, A. (2004). Microbiological
evaluation of foodservice contact surfaces in lowa assisted-living facilities.
Journal of the American Dietetic Association, 104(11), 1722-1724.

Soares L.S, Rogeria C.C. Almeida, Ellayne S. C, Joelza S. C, Itaciara L. N (2012)
Knowledge, attitudes and practices in food safety and the presence of
coagulase-positive staphylococci on hands of food handlers in the schools of
Camagari, Brazil. Food Control, 27:2036-213

Sofos, J.N., 2008. Challenges to meat safety in the 21st century. Meat Science 78: 3—
13.

Son, R. (2013) Quantification of Escherichia coli O157:H7 in organic vegetables and
chickens. International Food Research Journal. 20 (2) pp. 1023-1029.

123



Spencer, C. and Watson, L. (1997). Optimize wastewater operations. Hydrocarbon
Process. 766, 77-80.

Spina N, Zansky S, Dumas N, Kondracki S. Four Laboratory-Associated Cases of
Infection with Escherichia coli O157:H7. J Clin Microbiol 2005; 43: 2938—
39.

Sroka, E., Kamfliskib, W. and Bohdziewicz, J. (2004). Biological treatment of meat
industry wastewater. Desalination 162, 85-91.

Steinsberger, S. and Shih, J. (1984). The construction and operation of a low-cost
poultry waste digester. Biotechnol Bioengin 26, 537-543.

Stephenson, T. and Lester, J. (1986). Evaluation of startup and operation of four
anaerobic processes treating a synthetic meat waste. Biotechnol Bioengin 28,
372-380.

Stewart, P. S., and William Costerton, J. (2001). Antibiotic resistance of bacteria in
biofilms. Lancet 358, 135-138.

Stone, R. (2002). Bactgeriophage therapy: Food and agriculture: Testing grounds for
phage

Strachan NJC, Doyle MP, Kasuga F, Rotariu O, Ogden ID. Dose-response modelling
of Escherichia coli O157 incorporating data from foodborne or environmental
outbreaks. International Journal of Food Microbiology 103: 35-47.

Strachan NJC, Dunn GM, Ogden ID. Quantitative risk assessment of human infection
from Escherichia coli O157 associated with recreational use of animal pasture.
Int J Food Microbiol 2002;75: 39-51.

Strachan NJC, Macrae M, Ogden ID. Quantifi cation of the Escherichia coli O157
reservoir in Grampian, Scotland. Vet Rec 2005; 156: 282—83.

Sulakvelidze, A., and Barrow, P. (2005). Phage therapy in animals and agribusiness.
In “Bacteriophages: Biology and Applications” E. Kutter and A. Sulakvelidze,
(Eds.), Bacteriophages: Biology and Applications. pp. 335-380. CRC Press,
Boca Raton, FL.

Sun, Y. M., and Ockerman, H. (2005) A review of the needs and current applications
of HACCP system in foodservice areas. Food Control, 16(4), 325-332.

Suresh K. and H.V. Smith (2004) Tropical organisms inAsia/Africa/South America.
IWA publishing, UK.

Suriyama, S., Hirota, A., Okada, C., Yorita, T., Sato, K. and Ohtsuki, K. (2005). Effect
of kiwifruit juice on beef collagen. J Nutrit Sci Vitaminol 51, 27-33.

Svoboda, I. and Evans, M. (1987). Heat from aeration of piggery slurry. Journal of
Agriculture and Engineering 38, 183—-192.

124



Swerdlow, D.L., Woodruft, B.A., Brady, R.C., Griffin, P.M., Tippen, S and Donnel,
H.D(1992) A Waterborne Outbreak in Missouri of Escherichia coli O157:H7
Associated with Bloody Diarrhea and Death. Annaals of Internal Medicine
117:812-819.

Synge B, Paiba G.(2000) Verocytotoxin-producing E. coli O157. Veterinary Records
147: 27.

Tait, K., Skillman, L., and Sutherland, 1. (2002). The efficacy of bacteriophages as a
method of biofilm eradication. Biofouling 18, 305-311.

Takemasa, N., Ohnishi, S., Tsuji, M., Shikata, T., and Yokoigawa, K. (2009).
Screening and analysis of spices with ability to suppress verocytotoxin
production by Escherichia coli O157. Journal of Food Science. 74:461-466.

Takeuchi, K., and Frank, J. F. (2000). Penetration of Escherichia coli O157: H7 into
lettuce tissues as affected by inoculum size and temperature and the effect of
chlorine treatment on cell viability. Journal of food Protection. 63: 434—440.

Talley, J., Wayadande, A., Wasala, L., Gerry, A., Fletcher, J., DeSilva, U., and
Gilliland, S. (2009) Association of Escherichia coli O157: H7 with filth flies
(Muscidae and Calliphoridae) captured in leafy greens fields and experimental
transmission of E.coli O157: H7 to spinach leaves by house flies (Diptera:
Muscidae). Journal of food Protection 174(72), 1547—-1552.

Tan, S. L., Lee, H. Y., Abu Bakar, F., Abdul Karim, M. S., Rukayadi, Y. and
Mahyudin, N. A. (2013) Microbiological quality on food handlers’ hands at
primary schools in Hulu Langat District, Malaysia. International Food
Research Journal. 20(5): 2973-2977.

Tanji, Y., Shimada, T., Yoichi, M., Miyanaga, K., Hori, K., and Unno, H. (2004).
Toward rational control of Escherichia coli O157: H7 by a phage cocktail.
Appl. Microbiol. Biotechnol. 64, 270-274.

Tarr, P. 1. (2009). Shiga toxin-associated hemolytic uremic syndrome and thrombotic
thrombocytopenic purpura: Distinct mechanisms of pathogenesis. Kidney Int.

S29-S32.

Tarr, P. 1., Gordon, C. A., and Chandler, W. L. (2005). Shiga-toxin-producing
Escherichia coli and haemolytic uraemic syndrome. Lancet 365, 1073—-1086.

Tauxe, R. (1997). Emerging foodborne diseases: An evolving public health challenge.
Dairy Food Environ. Sanitation 17, 788—795

Taylor, D.M. (1991) Inactivation of BSE agent. Dev Biol Stand 75, 97-102.
Taylor, D.M., Woodgate, S.L. and Atkinson, M.J. (1995). Inactivation of the bovine

spongiform encephalopathy agent by rendering procedures. Vet Rec 137, 605—
610.

125



Taylor, J. and Geyer, R. (1979). Regulatory considerations in the use of animal waste
as feed ingredients. J Anim Sci 48, 218-222.

Tema, W. (2001) Introducing water education through non-formal channels. In Water
Education in African Cities; Report of an Expert Group Meeting,
Johannesburg, 30 April — 2 May 2001.

The International Initiative for Impact Evaluation (3ie) (2011) http://www.
3ieimpact.org/ (accessed 29.11.15).
therapy. Science 298, 730.

Thomson, D. U., Loneragan, G. H., Thornton, A. B., Lechtenberg, K. F., Emery, D.
A., Burkhardt, D. T., and Nagaraja, T. G. (2009). Use of a siderophore receptor
and porin proteins-based vaccine to control the burden of Escherichia coli
O157: H7 in feedlot cattle. Foodborne Pathog. Dis. 6, 871-877.

Thomson, H., Hoskins, R., Petticrew, M., Ogilvie, D., Craig, N., Quinn, T., et al.,)
2004) Evaluating the health effects of social interventions. BMJ 328, 282-285.

Tiquia, S. and Tam, N. (2002). Characterization and composting of poultry litter in
forcedaeration piles. Process Biochem 37, 869—-880.

Tiquia, S., Richard, T. and Honeyman, M. (2002). Carbon, nitrogen and mass loss
during composting. Nutrient Cyc Agroecosyst 62, 15-24.

Tollefson, 1., Fedorka-Cray, P., Murano, N., and Angulo, F. (1999) USA National
Antimicrobial resistance monitoring system for enteric bacteria. In WHO
report on the informal meeting of antimicrobial resistance surveillance in food
borne pathogens. Geneva 10-13 of 31.

Torkian, A., Egbali, A. and Hashemian, S. (2003). The effect of organic loading rate
on the performance of UASB reactor treating slaughterhouse effluent.
Resources Conservat Recyc 40, 1-11.

Torres, A.G., Zhou, X. & Kaper, J.B., 2005. Adherence of diarrheagenic Escherichia
coli strains to epithelial cells. Infection and immunity, 73(1), pp.18-29.

Tourova, T.P., Kalganova, B.B., Pimenov, N.V. (2002) Phylogenetic diversity of the
archeal component in microbial mats on coal —like structures associated with
methane seeps in the Black sea. Microbiology. 71:196-201.

Tozzi, A. et al., (2003) Shiga Toxin-Prodicing Escherichia coli Infections Associated
with Hemolytic Uremic Syndrome, Italy 1988-2000. Emerg.Infect.Dis. 9:106-
108.

Tritt, W. (1992) The anaerobic treatment of slaughterhouse wastewater in fixed-bed
reactors.

Urbaniak, M. and Sakson, G. (1999). Preserving sludge from meat industry waste
waters through lactic fermentation. Process Biochem 34, 127-132.

126



Valcour JE, Michel P, McEwen SA, Wilson JB. Associations between indicators of
livestock farming intensity and incidence of human Shigella-toxin producing
Escherichia coli infections. Emerg Infect Dis 2002; 8: 252-57.

Van der Plancken, I., Van Remoortere, M., Indrawati, 1., Van Loey, A. and Hendrickx,
M.E. (2003) Heat-induced changes in the susceptibility of egg white proteins
to enzymatic hydrolysis: a kinetic study. J Agric Food Chem 51, 3819-3823.

Van Zyl, A. P. (1998). Red meat manual for veterinary public health. Pretoria:
Directorate Veterinary Public Health.

Vervoort, R., Radcliffe, D., Cabrera, M. and Latimore, M. (1998) Nutrient losses in
surface and subsurface flow from pasture applied poultry litter and composted
poultry litter. Nutrient Cyc Agroecosys 50, 287-290.

Vicente, A., Civello, P., Martinez, G., Powell, A., Labavitch, J., and Chaves, A. (2005)
Control of post-harvest spoilage in soft fruit. Stewart Postharvest Rev. 1, 1—-
11.

Voetsch, A., Kennedy, M., Keene, W., Smith, K., Rabatsky-Ehr, T., Zansky, S.,
Thomas, S., Mohle-Boetani, J., Sparling, P., and McGavern, M. (2006). Risk

factors for sporadic Shiga toxin-producing Escherichia coli O157 infections in
FoodNet sites, 1999-2000. Epidemiol. Infect. 135, 993—1000.

Von Baum, H., and Marre, R. (2005) Antimicrobial resistance of Escherichia coli and

Therapeutic  implications.  Infernational  Journal  of  Medical
Microbiology.295:503-511.

Vugia, D., Cronquist, A., Hadler, J., Tobin-D’Angelo, M., Blythe, D., Smith, K.,
Thornton, K., Morse, D., Cieslak, P., and Jones, T. (2006). Preliminary
FoodNet data on the incidence of infection with pathogens transmitted
commonly through food—10 states, United States, 2005. Morb. Mortal. Wkiy
Rep. 55, 392-395.

Wallace, J.S, Cheasty, T and Jones, K (1997) Isolation of Verocytotoxin- Producing
Eschrichia coli O157 from Wild Birds. Journal of Applied Microbiology.
82:399-404.

Wang, G and Doyle, M.P (1998) Survival of Enterohemorragic Escherichia coli
O157:H7 in Water. J. Food. Prot. 61:662-667.

Webster, J.D., Ledward, D.A. and Lawrie, R.A. (1982). Protein hydrolysates from
meat industry by-products. Meat Sci 7: 147-157.

Welinder-Olsson, C., and Kaijser, B. (2005). Enterohemorrhagic Escherichia coli
(EHEC). Scand. J. Infect. Dis. 37: 405-416.

Wendakoon, C. N., and Sakaguchi, M. (1995). Inhibition of amino acid decarboxylase
activity of Enterobacter aerogenes by active components in spices. J. Food
Prot. 58, 280-283.

127



Werber D, Mason BW, Evans MR, Salmon RL. Preventing household transmission of
Shiga-toxin-producing Escherichia coli O157 infections: promptly separating
siblings might be the key. Clin Infect Dis 2008; 46: 1189-96.

Westendorf, M.L., Schuler, T. and Zirkle, E.W. (1999). Nutritional quality of recycled
food plate waste in diets fed to swine. Profess Anim Sci 15(2), 106—111.

White, D.G., Zhao, S., Simjee, S., Wagner, D., and McDermott, P.F. (2002)
Antimicrobial resistance of food borne pathogens. Microbes and
infection.4:405-4.

White, D.G., Zhao, S., Simjee, S., Wagner, D., and McDermott, P.F. (2002)
Antimicrobial resistance of food borne pathogens. Microbes and
infection.4:405-4.

WHO (2000b) Drug Resistance Threatens to reverse Medical Progress. Information
Office-Press release. WHO/41 12 June.

WHO (2006) Guidelines for Safe Use of Waste Water and excreta and Grey Water.
Vol 2: Waste water use in Agriculture. Geneva. WHO.

WHO (2006) Guidelines for Safe Use of Waste Water and excreta and Grey Water.
Vol 2: Waste water use in Agriculture. Geneva. WHO.

WHO (2008). Advocacy, communication and social mobilaation for TB control: A
guide to developing Knowledge, attitude and practice surveys. WHO Press,
Geneva, Switzerland.

WHO and UNICEF (2013) Progress Report on Sanitation and Drinking Water-2013
Update. www.wssinfo.org.

WHO (2006) Preventing Disease Through Healthy Environments: Towards an Esti-
mate of the Environmental Burden of Disease. World Health Organization,
Geneva.

WHO (2001) Water Quality: Guidelines, Standards and Health. IWA Publishing,
London, UK. ISBN: 1 900222 28 0

Williams, S. (2005) Antimicrobial resistance: not just for people any more. Journal of
Young Investigators 6. Through www.jyi.org.

Williams, S., Mortimer, A., and Parry, J. (1999). Phages in soil. In “Encyclopedia of
Virology” R. G. Webster and A. Eranoff, (Eds.), pp. 1248—1253. Academic
Press, London.

World Health Organization. (2000) Food borne disease: A focus for health education.
Geneva: World Health Organization.

World Health Organization. (2007). Food safety and food-borne illness. Fact sheet No.
23. Available at http://wwwwho.int/mediacentre/factsheets/fs237/en/

128



Worsfold, D. (2001) Food safety behaviour in butchers’ shops. Nutrition & Food
Science, 31(1), 13-18.

Xavier, J. B., Picioreanu, C., Rani, S. A., van Loosdrecht, M. C. M., and Stewart, P.
S. (2005). Biofilm-control strategies based on enzymic disruption of the

extracellular polymeric substance matrix-a modelling study. Microbiology
151, 3817-3832.

Yan, J., Liao, P. and Lo, K. (1988) Methane production from cheese whey. Biomass
17,203-211.

Yang, W., Ametaj, B., Benchaar, C., He, M., and Beauchemin, K. (2010).
Cinnamaldehyde in feedlot cattle diets: Intake, growth performance, carcass
characteristics, and blood metabolites. Jounal of Animal Science 88, 1082.

Younts-Dahl, S. M., Osborn, G. D., Galyean, M. L., Rivera, J. D., Loneragan, G. H.,
and Brashears, M. M. (2005). Reduction of Escherichia coli O157 in finishing
beef cattle by various doses of Lactobacillus acidophilus in direct-fed
microbials. J. Food Prot. 68, 6-10.

Zhou, B., Feng, H., and Luo, Y. (2009). Ultrasound enhanced sanitizer efficacy in

reduction of Escherichia coli O157:H7 population on spinach leaves. Journal
of Food Science. 74(6), M308-M313.

129



LIST OF PUBLICATIONS

Adamu Muhammad T., Shamsul Bahri M. Tamrin, Desa Mohd N., Khairani-Bejo S.
and Irwan Syah MDY (2015): Assessment of Exposure to Escherichia coli
among Halal Cattle Abattaoir Workers in Malayssia. Journal of Advances in
Environmental Biology, 9(24): 204-211.

Adamu M.T., Shamsul B.M.T, Desa M.N., and Khairani-Bejo S. (2016): Evaluation
of Potential Public Health Risk Associated with waste water Treatment in
some Halal Abattoirs of Malaysia. Indian Journal of Public Health Research
and Development, 7(3): 256-261.

Adamu M.T., Shamsul B.M.T, Desa M.N., and Khairani-Bejo S. (2014): A review

on Escherichia coli O157:H7-The Super Pathogen. Health and the
Environment Journal, 5(2):78-93.

198



E]EJII'II

2 UNIVERSITI PUTRA MAI.AYSIA

7

UNIVERSITI PUTRA MALAYSIA

STATUS CONFIRMATION FOR THESIS / PROJECT REPORT AND COPYRIGHT
ACADEMIC SESSION :

TITLE OF THESIS / PROJECT REPORT :

IMPACT OF PUBLIC HEALTH INTERVENTION ON KNOWLEDGE ,ATTITUDE AND
PRACTICE OF WORKERS AND Escherichia coli PREVALENCE IN SELECTED CATTLE
ABATTOIRS IN MALAYSIA

NAME OF STUDENT : ADAMU MUHAMMED TUKUR

| acknowledge that the copyright and other intellectual property in the thesis/project report
belonged to Universiti Putra Malaysia and | agree to allow this thesis/project report to be placed at
the library under the following terms:

1. This thesis/project report is the property of Universiti Putra Malaysia.

2. The library of Universiti Putra Malaysia has the right to make copies for educational
purposes only.

3. The library of Universiti Putra Malaysia is allowed to make copies of this thesis for academic
exchange.

| declare that this thesis is classified as :

*Please tick (V)

CONFIDENTIAL (Contain confidential information under Official Secret
Act 1972).
RESTRICTED (Contains restricted information as specified by the

organization/institution where research was done).

UO0

OPEN ACCESS | agree that my thesis/project report to be published
as hard copy or online open access.

This thesis is submitted for :

PATENT Embargo from until
(date) (date)

i

Approved by:

(Signature of Student) (Signature of Chairman of Supervisory Committee)
New IC No/ Passport No.: Name:
Date : Date :

[Note : If the thesis is CONFIDENTIAL or RESTRICTED, please attach with the letter from
the organization/institution with period and reasons for confidentially or restricted. ]





