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Abstract

The research was conducted in Almoilih and Albaraka slaughterhouses in Karary
Locality, Khartoum State (The research title is Prevalence of antibiotics residues in
meat of cattle, sheep, goats and processed meat in Khartoum State in order to
assess the level of hazard). The objective of this study was to detect antibiotic
residues in raw bovine, ovine, caprine and processed meat to examine the
occurrence of antibiotic residues by using bacterial test, in order to determine the
prevalence and incidence of antibiotics residues and evaluate the risk level, so as to
provide the suitable solutions for the chemical hazards. The main problem of this
study is the lack of knowledge and ineffective diagnosis of food borne diseases and
poor reporting systems of relevant authorities within health institutions. The
samples were collected from different animals. From each animal samples from
(liver, Kidney and Muscles), were taken in addition samples from (Lung and
Hearts) of bovine. The samples were tasted in the College of Veterinary Medicine,
Bacteriology laboratory, Sudan University of Science and Technology, Helaat
KuKu. One plate screening tests (O.P.l) were done by using samples taken to
microbiology laboratory. Microbial inhibition one plate of Bacillus subtilis in agar
medium was used. The results obtained for Bovine, Caprine, Ovine and processed
meat were as follows: 46.4%, 12.5%, 96.4% and 27.3% respectively as positive
samples, and the percentage of the result for the organs tested, kidney, liver, heart,
muscle and lung were 85.3%, 85.3%, and 48%, 100% and 48% respectively. Also
a questionnaire was designed and distributed to the veterinarians and the data were
analyzed statistically by Social Package of Scientific System by SPSS software 24
package. The result showed that, 60% of Veterinarians give tips to the owners
about the withdrawal period and 60% did not adhere to dosage in the prescription.

Also 92% of antibiotics administration and follow-up is carried out by the owners

XViil



and workers. Only 20% only of the owners adhere to the guidelines, and 92% of
the veterinarians did not continue the treatment by them self. The Oxytetracycline
group, represented about 72% of antibiotics groups used for the animal’s treatment.
The study recommended that the authority should ensure compliance with the
related agencies to avoid the misuse of antibiotics and routine drug residues

surveillance program should be established in the country to ensure food safety.
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ABBREVIATIONS:

ADI: Acceptable Daily Intake associated with the food under consideration to

decide which are cause illness or injury in the absence of its control” (FDA, 2009).

CCP Critical Control Point: (Food safety) step at which control can be applied
and is essential to prevent or eliminate a food safety hazard or reduce it to an
acceptable level (1S022000:2005).

CCP: Critical control point means a step at which control can be applied and is
essential to prevent or eliminate a food safety hazard or reduce it to an acceptable

level.

Corrective Action: Critical limit means a criterion which separates acceptability

from unacceptability.
CVMP: Committee for Veterinary Medicinal Products
DDT: Dichlorodiphenyltrichloroethane

EU: European Union

FAO: Food and Agriculture Organization

FBD: Food Borne Disease

FDA: Food and Drug Administration

Food Chain: Sequence of the stages and operations involved in the production,

Food poisoning: Illiness that results from the ingestion of bacteria, their toxins or

viruses, which may be present in food (Barrie 1996).

Food Safety Hazard: Biological, chemical or physical agent in food, or condition
of food, with food safety hazards” (FDA, 2009).
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Food Safety Management System (FSMS):

Food safety objective: means the expected food safety outcome for the product as
a result of implementing the HACCP plan. It may have a qualitative or quantitative

association with a level of risk to the consumer.

Food Safety Policy: overall: Intentions and direction of an organization related to

food safety as formally expressed by top management (1ISO22000:2005).

Food safety: “The concept that food will not cause harm to the consumer when it

Is prepared and/or eaten according to its intended use.

GFSI: Global Food Safety Initiative

GMP: means good manufacturing practice.

HACCP audit: means a systematic and independent examination of an applied
HACCP plan to determine whether activities and related results comply with
planned arrangements and whether these arrangements are implemented effectively

and are achieving set objectives on an ongoing basis.

HACCP co-coordinator: is an appropriately trained person responsible for

coordinating the application and implementation of HACCP at a premise.

HACCP plan :is a document prepared in accordance with the principles of
HACCP analysis to ensure the control of hazards which are significant for food

safety in the segment of the food chain under consideration.

HACCP: Hazards Analysis Critical Control Points

Hazard analysis critical control point (HACCP): is a system which identifies,

evaluates and controls hazards which are significant for food safety.

XXiil



Hazard analysis: is the process of collecting and evaluating information on
hazards and conditions leading to their presence to decide which are significant for
food safety and therefore should be addressed in the HACCP plan.

Hazard: means a biological, chemical or physical agent or condition with the

potential to cause an adverse health effect.

Input: means incoming materials such as consumable or non-consumable items
added to the product during the process. Consumable items include raw materials,
ingredients and food additives. Non-consumable items include wrapping,

packaging and containers.

Is a network of interrelated elements that combine to ensure that food does not
cause adverse human health effects, these elements include programs, plans,
policies, procedures, practices, processes, goals, objectives, methods, controls,
roles, responsibilities, relationships, documents, records and resources (ISO
22000:2005)?

SO 22000: 1SO 22000:2005 specifies requirements for a FSMS where an
organization in the food chain needs to demonstrate its ability to control food
safety hazards in order to ensure that food is safe at the time of human
consumption (1SO, 2005).

ISO 9001: Sets out the criteria for a quality management system, is based on a
number of quality management principles including customer focus, motivation
and implication of top management, the process approach and continual

improvementlSO: is the International Organization for Standardization.

JECFA: The Joint FAO/WHO Expert Committee on Food Additives
likelihood of introducing food safety hazards to and/or the contamination
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Monitor: means the act of conducting a planned sequence of observations or

measurements of control parameters to assess whether a CCP is under control.

MRL: Maximum Residue Limit
Operational PRP Operational Prerequisite Program:

or proliferation of food safety hazards in the product(s) or in the organization
(1S022000:2005). prepared and/or eaten according to its intended use (1S022000:
2005).

Prerequisite programme: is a documented programme covering an activity which
may interact within and across various processes and which has the potential to
influence the food safety outcome. It may also be referred to in other documents
as good hygienic practices, good manufacturing practices, standard operating

procedures, umbrella programmes or satellite programmes.

PRP identified by the hazard analysis as essential in order to control the

PRP prerequisite program: (food safety) basic conditions and activities that are
necessary to maintain a hygienic environment throughout the food chain suitable
for the Production, handling and provision of safe end products and safe food for
human consumption(1SO22000:2005).

Quality Management System (QMS):
Requirements have been fulfilled [ISO 9000:2000, definition 3.8.4].

Revalidation: means a reconfirmation that the HACCP plan is complete and can
deliver the expected food safety outcomes after changes (modification) have taken

place.
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Risk: means a function of the likelihood and severity of an adverse health effect on

the consumer as a result of exposure to a hazard.

SANA: South African National Standard Significant and must be addressed in the
HACCP plan” (FDA, 2009).

SOP: means standard operating procedure.

Step: is a point, procedure, operation or stage in the food chain, including raw

materials, from primary production to final consumption.

Task description: is a description of the expected operational activities at a
process step. Examples of presentation include a written description, photos or a
video presentation. This may also be known as a job description or work

instruction.
TQM: means total quality management.

Validation of HACCP: plan means initial confirmation that the HACCP plan is

complete and can deliver the expected food safety outcomes
VMP: veterinary medicinal products

WHO: World Health Organization
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INTRODUCTION

Hazards analysis critical control points (HACCP) used to be developed as an
administration tool to provide a greater structured approach to manipulate
identified hazards and its comprehensive food, safety-monitoring system designed
to stop risks from developing alongside the production process, therefore ensuring
an excessive degree of food security (Bjerklie, 1992; Karr, et al, 1994). More
recently, HACCP has been used in the meat of animals, poultry, seafood, juice and
egg industries. Now, the Food and Drug Administration (FDA) of (USA) is
considering developing regulations for the dairy industry too (Riswadkar, 2000;
Bardic, 2001).

The use of antimicrobials for the cure or prevention of disease in animals closely
follow their uses in humans (Gustafson, 1993) and it could be administered
through injections (intravenously, intramuscularly, or subcutaneously), orally in
feed or water, topically on the skin and by intramammary and intrauterine
infusions (Mitchell et al., 1998).

The most probable reason of violative drug residues is the failure to observe
withdrawal instances (Paige and Kent, 1987; van Dresser and Wilke, 1989; Guest
and Paige, 1991; Paige, 1994). Improper upkeep of treatment records or failure to
identify treated animals accurately may also lead to their omission (Sundlof, 1989),
improper use of a licensed product or through the unlawful use of an unlicensed
substance. Extra-label dosages and use of drugs which have not been authorized
for the species in the query might also lead to violative residues (Papich et al.,
1993; Kaneene and Miller, 1997; Higgins et al., 1999).

The Harmful outcomes of antimicrobial residues in meals of animal origin may
additionally cause many problems same as toxic effects, results on intestinal

1



macrobiotic, immune system are important (Gorbach, 1993; Waltner-Toews and
McEwen, 1994; Perrin-Guyomard et al., 2001). The Antimicrobial drug residues in
animal tissues might also cause hypersensitivity reactions in humans. (Dewdney et
al., 1991; Sundlof et al., 2000).

Once the process of safety evaluation is complete and MRLs (Maximum Residue
Limit) have been derived for a substance, consideration is given to the probable
level of residue which might also be expected to remain after the use of the
substance in accordance with good veterinary practice, and to the availability of
analytical detection methods appropriate for use for activities monitoring purposes.
The MRLs may be further reduced to take account of these factors (EC, 2001).

A simpler method consists of declaring the withdrawal time as the time in which
the residues in all tissues of all discovered animals have fallen beneath the
respective MRLs (Concordet and Toutain, 1997). Bayesian methods have also

been proposed to derive inferences on the parameters of interest (Fisch, 2000).

In 1970 a microbiological check for each detection and identification of

antimicrobials in meat was described (van Schothorst and Peelen-Knol, 1970).

A screening approach is the first-hand analysis of the sample to establish the
presence or absence of residues (Aerts et al., 1995). Physico-chemical methods are
specific and quantitative however they can also be time-consuming if the identity
of the antimicrobial being sought is not recognized before work begins. Therefore,
a post-screening test is needed for the preliminary characterization of the residue
(Lott et al., 1985; Aureli et al.,1996; Ferrini et al., 1997).

3. Research objectives:

Objectives of the research are to:



1- To determine the prevalence and incidence of antibiotics residues in
Khartoum state to evaluate the risk level and provide the suitable solution
for the chemical hazards.

2- To provide up to date information concerning the prevalence of antibiotics
residues in Sudan.

3- To get a real data about the veterinarian’s awareness, biosecurity, knowledge

of residuce (harmfulness and randomly uses).



CHAPTER ONE
LITERATURE REVIEW
1. Food safety legalization:

The food safety is used to make the production, processing, distribution,
preparation, marketing, access, consumption, and disposal. These strategies want
resources such as people, businesses, farms, communities, interventions, policies,
and politics in one manner and coordination for a company to make growth
(Miljostyrningsradet, 2007). A food safety standard helps to coordinate this via
guidance and examples and see to that the distribution channels are run according
to current legislation and regulations. According to the Swedish Board of
Agriculture, Sweden has elevated the export of commodities from agriculture and
food industry in the latest years (Jordbruksverket, 2011). The food safety policies
have existed for a long time, already in the Pentateuch decrees (Mosebtckerna)

arrangements regarding hygienic factors have been recorded (Agren, 1991).

Slaughter of animals for food was supposed to be carried out in public
slaughterhouses and managed through remarkable incidents. Following this, a
public health act was once published both in 1874 and in 1919. It managed the
common handling of food, food premises, and policies for certain goods, such as
meat, milk, fish, and eggs. All Previous food charters were changed by means of
rules from 1951 accompanied via the present Swedish food legislation that came in
1972. The Swedish National Food Administration was also established in 1972,
According to Agren (1991), the food legislation has two major purposes, which are

to protect consumers from hygienic and economic hazards.

The quality of food is based on the product safety, and to ensure this, producers
have to work according to the HACCP-system (Hazard Analysis Critical
4



Control Point).

HACCP is an internationally recognized management system developed by way of
NASA and is used in food production to remove hazard for the duration of food

manufacturing (Mardén, 1995).

The expectations of the food industry from consumers and authorities have
improved over the previous years (Bergstrom and Hellgvist, 2004). This
improvement has led to the use of global standards related to quality supervision

through manufactures.

A standard provides a method of preventing problems and disaster and it can
additionally assist to manage necessities from authorities, the market and others.
The major purpose of a food safety standard is to provide consumers with secure
food (Lusk et al., 2011). The standards BRC, ISO 22000 and IFS are extensively
used and properly recognized. These standards include HACCP, high-quality

supervision as well as GMP (Good Manufacturing Practices).

1.1 The British Retail Consortium (BRC):

It was created a standard designed for British food shops and for different
producers producing food for the British market (Miljostyrningsradet, 2007). The
name of the standard is the BRC Global Standard for Food Safety, similarly
referred to as the BRC standard, and the motive of it is to obtain secure food
products and service for the consumer. The BRC standard is a technical standard
based totally on HACCP and it includes distinct law related to production, product
management and traceability (BRC Global Standards, 2011) and it was developed
in 1998 as a result of the industries need for a safety evaluation system concerning

the security of retailer’s private label products.



The BRC preferred is in most cases used in Great Britain and in the countries of
Scandinavia (Aranea, 2011).

1.1.1 Uses:
1-The reason was once to assist brand owners and retailers to produce reliable, safe

food products of high quality.

2-To help the manufacturer owners and retailers with due diligence defense in
case of a prosecution by using enforcement authorities, since retailers and
manufacturer owners have a legal responsibility for their brands beneath the
EU food law (Bergstrom and Hellgvist, 2004).

1.1.2 Advantages:
The important benefit is the improved relation to other manufacturers and
companies, no longer so a great deal the relation to buyers and customers. The
certificates will assist the commercial enterprise to keep its clients when the
certification is a requirement for making business. According to Bergstrom and
Hellgvist (2004), it also helps the manufacturer or company to create new
opportunities, to get into new markets and start producing for new consumers. Its
leads to an increased trust among clients and will ensure the communication to

authorities that may have not been the case as a certificated business.
1.2 Standardization Literature

At first glance, the history of standards seems to have had greater currency in other
disciplines, especially in the history of technology, however, it has come to be a
famous theme in histories of biomedicine and public health (Palgrave, 2010).
Many historians Slaton and Abbate, (2001) do no longer explicitly talk about a

standard without additionally referring to its technique of development; that is, the
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concept of a standard as a fixed ultimate product is inextricably bound up with the
procedure through which it is attained. Or the extra pertinent query to ask is: what
are the targets or effects of standards and standardization? Drawing upon
definitions and methods that have been at the beginning employed mostly by using
historians of technology, however, have additionally been adopted via historians

who check out biological or biomedical standards, these objectives include:

(1) To neutralize, objectify knowledge; to make matters uniform; it is a way of

‘making things the same’ (to borrow from the historian of technology Ken Alder);

(2) To make knowledge and products more portable from the local setting to the
global; standards permit for popular application, for example shifting information

from the laboratory to the outdoor world (Latour, 1999).
(3) To mitigate risks such as injury to health.

(4) To allow collaboration amongst communities, countries, or laboratories, because,
as Pieters has remarked, for pragmatic reasons “matching nature is now not as

necessary as matching different laboratories” (O’Connell, 1993).

Thus, this intention of producing functionally equal artifacts ideally should
equalize power distribution and create a level playing field for these with pursuits
in the product; alternatively, some historians of technology and industry have
advised that in some cases the opposite occurs. The process has inherent social,
political and economic biases, and outcomes in struggles of authority and struggle
when attempting to reach consensus. For example, Ken Alder shows how in late
18thCentury France the standardization of interchangeable parts for Napoleon’s
weapons by military-engineers happened at the cost of marginalizing local artisans
and craftsmen, effectively-subordinating their knowledge to an extra centralized
authority (Alder, 1998).



Slaton and Abbate (2001) additionally presents the concept that the lives of
standards are “hidden” or invisible, that there is an excellent deal of work that goes
on behind the scenes before the last product is available for use, application or
consumption. Standards are thinking to be “instruments of reduction: reducing
complexity and variety in products and processes, decreasing costs, reducing the
time and effort for efficient industrial operation. But ultimately, they argue that
standards effectively add complexity, bring economic control and serve as
mediums of exchange and negotiation. Standards are dynamic and not necessarily
secure entities or uniform when thinking about their effects. So, following up on
some of these topics and approaches, and employing the idiom of coproduction.
There are “stories behind the standards™: they are cultural artifacts of the entire
process, they embody all of the knowledge that goes in to their development, and
they are symbols of scientific expertise, and authority, national and economic
interests. They can be an end result of a political, economic, epistemological,
cultural or ideological conflict or dialogue when one standard is created or adopted

over another (Lampland and Star, 2009).

Bearing this in mind, the role of scientific standards inside a distinctly politicized

and financial environment such as Codex is intriguing.

The Codex Alimentarius used to be thrust into the limelight in the mid-1990s when
high-profile health concerns, import bans, and court instances started to surface as
a result of the use of increase promoting hormones in beef, as well as the rise of

production aids such as the milk hormone.

Bovine Somatotropin (BST). Debates over maximum residue limits (MRLs) for
these materials frequently pitted countries like the U.S. against the European Union

and forced the Codex to think about whether to base its decisions strictly on sound



science or consider “other limiting factors” such as patron concerns, animal
welfare, fraudulent or unfair trading practices, labelling and other moral and

cultural considerations. (Jukes, 2000).

One recent find out about of the Codex described that it functioned like a sort of
“gentlemen’s club” in its early years, earlier than its entanglement with the WTO
(Veggeland and Borgen , 2002) This was once a self-referential observation made
by way of a Codex member and this phrase was once also picked up and used in an
empirical study of Codex, one that attempted to assess its institutional values and
culture. These researchers observed the Codex conferences and suggested that
earlier than it linked up with the WTO, Codex focused extra on technical
discussions and there had been fewer politically or economically motivated
obstructions; that is, no matter its politicized environment, disagreements over
standards rarely arose or impeded the work of the committees. Furthermore, this
phrase conjures up images of a friendly, diplomatic setting, with polite
correspondence, and networks of professionals all acting in cooperation as

standards are developed.

1.3 History of food safety:

In 1946, representatives from 25 countries joined to create a common and unified
industrial standard; the organization created was the International Organization of
Standardization (ISO). ISO has posted more than 18,500 global standards in a 60-
year time Dbeginning in 1947. These standards range from agriculture and
construction Standards to mechanical engineering, to state-of-the-art data

technological know-how advances (1SO, 2011).

The Food and Agriculture Organization of the United Nations (FAO) and the
World Health Organization (WHQO) have played the main role in the improvement



of food safety risk analysis. In 1991, the Joint FAO/WHO Conference on Food
Standards, Chemicals in Food, and Food Trade recommended that the Codex
Alimentarius Commission (CAC) incorporate hazard evaluation principles into its
decision-making process. The Codex Alimentarius Commission, at its 1991 and
1993 sessions, encouraged the recommendation of the Conference to base its
decision on risk evaluation principles, specifically with regard to food
contaminants and encouraged the use of a uniform method via the applicable
Codex Committees. In 2003, the Codex Alimentarius Commission adopted
Principles for Food Safety and Risk Analysis to be used in the Codex framework
and initiated work on the development of food safety risk analysis principles for
using by national authorities. During the final decade, considerable progress has
been made in growing a framework and principles for risk analysis, which is
currently being applied in several different countrywide and global settings, and

similar developments are ongoing (FAO, 2009).

1.3.1Traditional food safety systems

FAO (2006) defined that food safety is the responsibility of absolutely everyone
involved with the food chain from regulators to producers to consumers. However,
governments are responsible for providing an enabling institutional and regulatory
environment for food control. Most developing countries already have food
management system in place, usually based on hygiene and adulteration/fraud
inspection. While these vary considerably, they usually contain food legal
guidelines and regulations, food control management, inspection and laboratory
services, and sometimes mechanisms for information, education and

communication and monitoring of the food supply.

The growing globalization of the food trade, urbanization, altering consumption
patterns, the intensification of agriculture, increasing travel and tourism. New
10



kinds of production and manufacturing systems are just some of the trends that are
having a serious impact on food safety in many countries. At the identical time, the
number of existing and new food safety hazards are of increasing concern. New
pathogens are also frequently emerging, and current ones evolving or re-appearing.
The resistance of foodborne pathogens to antimicrobial agents for instance, of

increasing concern.

Although ordinary food safety systems have been quite effective in decreasing
food risks in the past, they are unable to detect and resolve many current problems.
Furthermore, to effectively deal with the full range of complex, persistent
pervasive and evolving challenges confronting different parts of the food chain. A
current food safety system, with the new Risk Analysis approach, has the ability to
diagnose more sharping the troubles and to recommend focused interventions so as
to properly deal with them(FAQO,2005)

1.3.2 Importance of Food Safety

Food safety is an international issue. Governments all over the world are working to
minimize foodborne diseases and illnesses. Consumers’ concerns and new food
safety problems are the drivers of this heightened awareness (WHO, 2007). Knight
et al. (2007) assessed consumers’ perceptions of restaurant food safety, they found
that consumers in the United States (U.S.) believed that restaurants have can
produce and serving safe food yet rated restaurants as much less capable of

offering safe food compared to grocery stores and producers (farmers).

In the U.S., many states require that the food service person in charge and other
employees to demonstrate knowledge of food safety; even though training alone
might also not be sufficient to improve food handlers safe food practices (York et
al., 2009).
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In 2010, the Center for Disease Control and Prevention (CDC) released new
estimates of foodborne sickness outbreaks in the U.S. Every year, an estimated 9.4
million illnesses, 55,961 hospitalizations and 1,351 deaths too end as result from
consumption of foods contaminated with recognized disease retailers (Scallan et
al., 2011b) with an extra 38.4 million illnesses, 71,878 hospitalizations and 1,686
deaths estimated from consumption of foods contaminated with unspecified agents
(Scallan et al., 2011a).

In the United Kingdom, it is estimated that a million human beings suffer from
foodborne illnesses every year; 20,000 people are hospitalized and 500 die due to
the fact of foodborne illnesses (Tam et al., 2011). Gormley et al. (2011) mentioned
a reduce in foodborne outbreaks between the years of 1992-2008 for England and
Wales; however, the outbreaks linked to food provider establishments had
increased. “The food service sector needs to undertake excellent control measures,
and follow recommendation provided by national food agencies to decrease the
danger of infection” (Gormley et al., 2011). Preventative measures can be taken to

mitigate the dangers of foodborne illnesses and diseases.

In Africa, food safety and quality management are becoming increasingly vital at
both the national and worldwide levels. Access to export markets may be limited
where producers are not able to comply with global food safety requirements (for
instance FAO/ WHO Codex) and these of importing countries. At the national
level, improvements in meals safety and consumer health might also be hindered
via the need for suitable food safety and consumer health policies, fragmented
institutional systems, effective food regulation and enforcement, food producers
and caterers working below unsanitary and unhygienic environments and a team of
workers who have minimal education. Many African consumers might also up to

now not make the link between sick health and hazardous food; an example of this
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Is the consumption of staple meals (e.g. cassava and maize) contaminated with
high levels of mycotoxins (Webb et al., 2014).

According to Jabbar and Grace (2012) Food safety in South Africa is, regulated by
means of a range of Acts, which include a comprehensive set of the center of
attention factor or activity or function along the chain from farm to fork. A generic

description of focus points at major levels of animal product supply chains.

The Food Laws in Ghana include the Food and Drugs Act PNDCL 305B of 1992
which covers food safety and handling requirements and penalties for breaking the
Law. The existing Hygiene Principles are no longer legally binding (Authority,
G.S 2013) however are guidelines, which the food industry can use to ensure food

safety.

The government of Ghana has additionally given directives to the local authorities
consisting of metropolitan assemblies and their districts to actively manipulate and
screen food safety practices of food vendors who are people or crew of humans
who promote ready to eat foods at readily accessible areas including caters,
nightclubs, beer bars, chop bars, cold stores, hotels and restaurant operators and
bagged water processors. The Water and Food Hygiene unit of the Environmental
Health Department of the districts is responsible for the health monitoring and
certification of food vendors, which is subject to renewal on a yearly basis. Food
preparation traditionally in this U. S.A. is a woman's place and this has reflected in
most demographic reports of employees in this field. Level of education (formal)
which is considered to have the direct positive effect on Good Hygiene Practices is
low among food handlers in Ghana (Tomlins et al., 2002, Ackah et al., 2011 and
Ababio et al., 2012).
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Hygiene practices amongst food handlers, usually food vendors and catering
services have been reported to be below standard (Tomlins et al., 2002, Afoakwa,
2005, Addo et al., 2007, and Feglo and Sakyi, 2012). Research covering the
hospitality industry has been around hotels, eating places and avenue food
companies ordinarily in the capital city, Accra (Addo et al., 2007, Donkor et al.,
2009 and Ackah et al., 2011). Colony Forming Units (CFU) g—1 set by way of the
Ghana Standards Authority for Ready to Eat Foods (RTE) has been mentioned
with the aid of Mensah et al. (2002) and Feglo and Sakyi (2012).

In Ethiopia, key stakeholders involved in food safety management include
Ministry of Health (MoH), Ministry of Agriculture (MoA), Quality and Standards
Authority of Ethiopia (QSAE), Environmental Protection Authority (EPA),
Ministry of Industry (Mol), Ministry of Trade (MoT), different Federal and
Regional Governmental Bodies, Research Institutions, Ministry of Education
(MoE), Food Manufacturers, Food distributors and Hotels ( FAO and WHO, 2005;
Dawit, 2010).

Ethiopian Food, Medicines and Health Care Administration and Control Authority
have been established in accordance with Food, Medicine and Health Care
Administration and Control Regulation No 189/ 2002. According to the new
proclamation, the Authority is responsible for assuring safety and quality of food,
safety, efficacy, quality and appropriate use of medicines, competence and ethical
practice of health professionals, the competence of health and health-related
institution and services (Dawit, 2010). Quality and standards authority of Ethiopia
(QSAE) in food safety, The Quality and Standards Authority of Ethiopia is the
National Standards Body of Ethiopia established in 1970. The Authority, is below
the Ministry of Science and Technology. The Authority is mandated to make sure

food safety thruough certification, inspection, and testing (Erkyihun, 2010).
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Pesticides have enabled farmers to produce some crops profitably in any other case
unsuitable locations, extend developing seasons, preserve product quality and
extend shelf life. Nevertheless, these chemical substances additionally pose some

risks if used improperly or too regularly (US EPA, 2007).

According to Jabbar and Grace (2012), the ministry has drafted a wide variety of
policies in 2010 to enforce the above. The regulation on prevention and control of
animal'’s illnesses describes the methods of disease notification of livestock disease
outbreaks, prevention and containment of epizootic and zoonotic disorder, animal
testing, quarantine procedures, the creation of disorder free zones and containment
of fish and bee diseases. The proposed policies on animal identification and motion
control outline the procedures of premise (farm) registration, identification of food
animals, recording and tracking of food animals. Regulations on animals, animal
products and by-products describe the procedures of quarantine, vaccination,
action to be taken in case of sickness prevalence and list the requirements to be met

in export and import of food of animal origin.

In Kenya, the proper of citizens to safe food is enshrined in the country’s
constitution. A variety of countrywide policy files such as the National Recovery
Strategy 2003, Strategy to Revitalize Agriculture 2005, National Livestock Policy
2007, Strategic Plan on Creation of Animal Disease Free Zones 2007, the draft
National Food Safety Policy 2010, and the National Dairy Development Policy
contain explicit or implied statement about assurance of safe meals for the
residents (Kang’ethe, et al., 2011).

Self-regulation mechanisms: Processors in some of the animal products value
chains are organized into member associations such as the AFIPEK, which has

developed its own interior standards, slightly more stringent than the statutory
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standards. The individuals are obliged to adhere to these standards creating a self-
regulatory mechanism. The Kenya Dairy Processors Association (KDPA) has
additionally been revived and is expected to make a contribution to self-regulation
in the sector. In the red meat sector this aspect is still in the formative stages
However, some other acts that have an indirect role in the safety of cattle products
such as acts governing the transportation of food products, quarantine of live
animals etc, might have been left out of the list. Yet it appears that there is a
multiplicity of acts and implementing agencies with overlapping mandates, which
demand a high degree of coordination and collaboration, however, that is

frequently lacking (Kang et al., 2011)

In Tanzania, food safety is implied in the Agriculture Policy 1997 and the
Livestock Policy 2006, the cornerstone of which is to achieve food and nutrition
security for the country and commercialization of smallholder agriculture in an
environmentally sustainable manner. Food safety is additionally implied in the
food and diet policy for Tanzania prepared by way of the Ministry of Health in
1992 (Kurwijila et al., 2011). While in Ghana and Mozambique, there is not
explicitly stated or approved food safety policy even though a number of
government bodies are empowered through legislation or acts to deal with food

safety issues (Munguambe and Hendrickx, 2011; Jabbar and Grace, 2012).

According to Jabbar and Grace (2012) Zanzibar has a few laws and regulations of

its own regarding food safety and quality and consumer protection.

1.3.3 Challenges to food safety

Food safety challenges vary with the aid of region, due to differences in income

level, diets, local conditions, and authorities’ infrastructures (WHO, 2004). Here
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are some trends common in both developed and growing countries that can

increase food safety challenges (Rocourt et al., 2003).

1. Changes in animal husbandry

Modern intensive animal husbandry practices have been used to maximize
production. This has resulted in the emergence and elevated prevalence of several
human pathogens, like Salmonella and Campylobacter, in flocks or herds of the
most vital manufacturing animals (Global and Local, 2005). Crowding of animals
has led to the increased use of antibiotics on so-called “factory farms” which in flip
has been linked to the emergence of new lines of antibiotic-resistant bacteria
(Global and Local, 2005).

2. Increases in international trade and travel

International trade approves for the rapid transfer of microorganisms and
introduction of new and unfamiliar foodborne hazard from one country to another.
The elevated time between processing and consumption of food due to long
distance global travels leads to additional opportunities for contamination, time

/temperature abuse, and growing the hazard of foodborne sickness (WHO, 2004).

3. Changes in food or agricultural technology

Advances in processing, preservation, packaging, shipping, and storage
technologies deliver new forms of foods to the market and sometimes-new
hazards. For example, the accelerated use of refrigeration to lengthen the shelf life
of ready-to-eat foods has contributed to the emergence of Listeria Monocytogenes
(Rocourt et al., 2003).

1.3.4 Quality management system:
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Fergemand (2008), said that the use of the same methods and ways of
interpretation will make the work with systems of quality management easier.
Using the same methods is extra effective and will increase food safety, maximizes
the use of resources and reduces the risk of critical mistakes and

misunderstandings.

According to Mardén (1995), the most important benefit of certifying a food
production is the competitive advantages. Other suppliers might also not follow a

quality management system and retailers often look for suppliers with certificates.

A certification is required by the most important European outlets of suppliers

included in their supply chain (Veritas, 2009).

1.3.5 Good Manufacturing Practice (GMP) and Good Hygiene Practice
(GHP):

A management system of strategies and products is indispensable for each food
producer (Mardén, 1995). Good manufacturing practices (GMP) can be described
as proper housekeeping in the meals manufacturing (Bernhardt and Raschke,
1998). GMP ensures manufacturing of safe food products with constant quality.
Other advantages of the system are decreased waste and improved profits. Initially,
the pointers for GMP were developed for the pharmaceutical enterprise however it
used to be quickly modified to go well with the production of food too. GMP
involves routines for management of production premises, uncooked material,
hygiene and equipment and should be well documented and included in the
company tradition (Mardén, 1995). Well-functioning GMP’s are necessary when
working according to systems such as HACCP or standards like 1SO 22000 or
BRC. HACCP is a system that goes deeper and similarly than GMP into the

evaluation of potential dangers and how to manage them. According to Bernhardt
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and Raschke (1998), it is: “essential that administration is satisfied with the need to
introduce GMP. They must recognize now not only the advantages of GMP,

however also appreciate the assets required to make it work.”

Only if the management is supportive and understands the importance of such a
system, it will work. While GMP especially refers to the technical aspects of the
production process, the focus of GHP (good hygiene practice) is on the hygiene
components in food production (Buncic, 2006). The terms GMP and GHP are
often used simultaneously because in food processing it is hard to consider hygiene
besides considering the technical context. Both GMP and GHP are prerequisite
programs needed to be implemented prior to introducing a HACCP plan. Using
only GHP is now not adequate to produce high-risk food such as food of animal
foundation however in the manufacturing of low-risk foods, such as cereals and

grains, GHP alone is sufficient.

1.3.6 GFSI (Global Food Safety Initiation):

The GFSI is a foundation of giant and main companies in the retail business all over
the world and one of their objectives is to benchmark standards used when
certifying food production, to develop the competence and potential in food safety

systems and to make them more consistent and high quality (GFSI, 2012, b).

1.3.6.1History
Partly due to a quantity of food safety scares before May 2000, a group of
international retailer CEOs felt the need to enhance the food security and to assure
higher client safety (GFSI, 2012, a). They launched the Global Food Safety

Initiative below Belgian regulation in 2000.
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1.3.6.2 The Main Idea of GFSI:

GFSI acknowledges several requirements worldwide, amongst them BRC, IFS,
FSSC 22000 and the Dutch HACCP Standard (GFSI, 2012, a). According to GFSI,
the basis used to be no longer created to set up a single standard regulating all food
safety, but to encourage innovation and development of different standards, which
meet a frequent foundation of requirements set up by way of GFSI. GFSI does no
longer lift out any certification activity of their very own and each day
management is undertaken by means of the Consumer items discussion board
(GFSI, 2012, b).

1.3.6.3 An audit:
An audit is an in-depth inspection of the food producer and their facilities where
they are inspected against the requirements of the food hygiene policies or a
standard (Souness, 2000).

1.3.71SO

ISO, the International Organization for Standardization, is an organization
modifying various standards regarding methods and systems for many different
businesses (ISO, 2010). One hundred and three national standards or bodies have
been participants of the ISO organization in late 2010 and 1SO’s portfolio then held
over 18500 standards regarding economic, environmental and socially sustainable
development.

1.3.7.1 Uses
It is a quality management system addressing food security troubles in food
production and can be applied to all kinds of a corporation in the food chain.

According to Fergemand (2008), 1SO 22000:2005, Food safety administration
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systems:” aims to make certain that there are no weak hyperlinks in the food

supply chain.”

ISO 22000 used to be designed to healthy in different methods due to the fact that
the requirements for food safety are diverse among food producers. The standard
does not provide a check-list considering that processes due in one production may
additionally now not be appropriate in another. ISO 22000:2005 is not recognized
by means of GFSI due to the lack of technical specification for sector PRPs. In a
combination with PAS 220, ISO 22000 is referred to as FSSC 22000 and is
diagnosed by using GFSI.

In Sweden at least 33 companies in the food chain are certified with the aid of ISO
22000 (Modeled, 2012).

1.3.7.2 1SO 22000 in food service
The International Organization for Standardization (ISO) is a network of national
standards bodies founded in 1947.1SO is the world’s largest developer of voluntary
international standards and have published more than 19 50 global standards
overlaying all aspects of technology and business, including food safety.
International standards ensure that products and services are safe, reliable and of
good quality (ISO, 2013).

1.3.7.3 The I1SO standard 1SO 22000:2005
Specifies the requirements for a food safety management system, the place an
organization in the food chain needs to exhibit its ability to control food safety
hazards, in order to ensure that food is safe at the point of human consumption and
it is @ management tool, used to protect the food supply chain and production
procedures against microbial, chemical and physical hazards and contamination
((1SO, 2005).
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ISO 22000 used to be published in September 2005. Up till this point, the HACCP
system was the internationally accepted strategy for developing a food safety
management system. However; HACCP did now not supply sufficient emphasis to
the management of the system, hence the development of ISO 22000 which
contains HACCP and I1SO 9001:2000 (Uyar et al., 2012).

As 1SO 22000 focuses on quality and customer satisfaction as well as food safety,
the adoption of this system in the food service facility of a hospital is expected to
enhance the patient experience and lead to improvement in patient satisfaction
levels. Furthermore, 1ISO 22000 leads to the retention of food quality and the
nutritional value of the food thereby improving the result of the patient (Uyar et
al., 2012).

Only one study could be found in the literature on 1SO 22000 implementation in a
hospital food service facility. This study used to be performed in Turkey by means
of Uyar et al in 2012. The objectives of this learn about have been to determine the
variations in patient satisfaction before and after ISO 22000 implementation and to
determine the elements affecting satisfaction levels with the hospital food and food

service (Uyar et al., 2012).

ISO 22000 derives an awful lot of its shape and content from HACCP, integrates
all of the HACCP concepts as properly as basic good hygiene practices and
prerequisite programmes for food safety, as outlined in SANS 10049:2012. While
HACCP is inherently a system to prevent food safety hazards; ISO 22000
recognizes that new food safety hazards emerge and new technologies to control

food safety hazards are developed.

Therefore, 1SO 22000 makes use of a systems approach to prevent new dangers

from happening (Surak, 2007). 1SO 22000 involves the implementation of an

22



operational prerequisite programme which places emphasis on the essential risks
recognized in the hazard analysis, in order to decrease the probability that food
products will uncover or contaminated or that risks will proliferate (Arvanitoyannis
and Kassaveti, 2009).

Is a HACCP kind standard especially developed to assure food safety? 1ISO 22000
will dynamically combine the HACCP principles and application steps with
prerequisite programmes, using the hazard analysis to determine the strategy to be
used to ensure hazard control by way of combining the prerequisite programmes
and the HACCP plan (Faergemand and Jespersen, 2004). The new standard offers
an alternative to food enterprises that they do not enforce 1SO 9001 and they prefer

an effective food safety management system (Aggelogiannopoulos et al., 2007).

1.3.7.4 The benefits of 1SO 22000:2005:
Involving quality management, external and in-house communications, designating
responsibility, enforcing disaster management, continual improvement, and

excellent health practices (Aggelogiannopoulos et al., 2007).

1.3.7.5 A present-day science-based food safety system approach is :( FAO,
2006)

(i) Preventive approach.

(i1) Addresses the farm-to-table continuum.

(i) Use structured risk analysis and establishes priorities.

(iv) Relies on built-in process control and shared responsibility.

(v) Enables attainment of an enhanced level of risk reduction.
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1.3.7.6 Challenges and shortages
The standard does not provide a guideline considering procedures due in one
product may not be excellent in another. 1ISO 22000:2005 is no longer recognized
by way of GFSI due to the lack of technical specification for area PRPs. In a
combination with PAS 220, 1SO 22000 is known as FSSC 22000 and is recognized
by GFSI.

food quality management is problematic due to the fact it includes the complex
characteristics of food and their uncooked materials due to variability, constrained
shelf life and their large range of (bio) chemical, physical and microbial processes
(Spiegel, 2004).

ISO 22000 is an international, auditable standard that specifies the requirements for

food safety management system through incorporating all the factors of (HACCP)
together with a comprehensive management machine (Pillay and Mulayam, 2005).

1.3.7.7 1SO 9000 family of standards
The International Organization for Standardization (ISO) published the 1SO 9000
series of standards in 1987. This series of standards “provide guidance and
equipment for companies and organizations who want to make sure that their
products and services consistently meet customer’s requirements, and that quality
is consistently improved” (ISO, 2014c). These standards have been developed to
guide organizations of all kinds and sizes to put into effect and operate effective
quality management systems (ISO, 2005). Within this series of standards, the I1SO
9000 family includes 4 different standards.

1.3.7.7.1 1SO 9001:2008 (I1SO, 2008b): sets out the requirements for a quality

management system where an organization can reveal its functionality to supply
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products and services that fulfill customer and regulatory requirements and aims to
increase customer satisfaction (ISO, 2005; 1SO, 2009c).

1.3.7.7.21SO 9000:2005 (ISO, 2005): describes the fundamentals of quality
management systems and explains the vocabulary used in the 1SO 9000 family of
standards. It pursuits to create a basic understanding of quality management
described in ISO standards. Moreover, it introduces eight Quality Management
Principles and the use of the process approach for continual improvement (ISO,
2005; 1SO, 2009c).

1.3.7.7.31SO 9004:2009 (ISO, 2009a): gives guidelines on effectiveness and
effectivity of a quality management system. It aims to assist organizations in
managing long-term success. It is recommended for groups that are inclined to
prolong the benefits received from 1SO 9001 and to systematically and continually
improve the organization’s overall performance. It is used to extend advantages
received from ISO 9001 to the events that are fascinated in or affected by means of

an organization’s operations. These include employees, owners, suppliers, partners

and society in general (1SO, 2005; 1SO, 2009c).

1.3.7.7.4 1SO 19011:2011 (ISO, 2011): gives guidelines for the inside and
external auditing of quality management systems and environmental management
systems. It includes information on the audit programs, how to conduct an interior
or external audit, and auditor competence. It presents an outline of how an audit

program must operate and how audits must be carried out (1SO, 2005; I1SO, 2009c).

1.3.7.8 Principles of 1SO 9000
ISO 9000 sequence of standards is based totally on eight quality management
principles. These principles can be used by way of organizations as a framework to

enhance performance (1SO, 2012a).
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1.3.7.9 1SO 9001

“needs to exhibit its ability to consistently provide a product/products that meet
customer and applicable regulatory requirements,” and; ‘“aims to enhance
purchaser pleasure thruough the effective application of the system, along with
approaches for continual improvement of the system and the assurance of
conformity to customer and applicable regulatory requirements” (International
Standards Organization 2008).ISO 22000 can consequently be seen as “bridging
the gap” between HACCP and ISO 9001 (Uyar et al., 2012).

ISO 9001 offered a set of standards that provided a framework for quality
management from manufacturing to delivery. For many firms, the ISO 9001
requirements have provided the method to meet the needs of global competition.
Although obtaining 1SO 9001 certification can be quite expensive, many firms still
see it as a worthwhile funding that will carry sizeable returns via growing sales and
reducing costs. Meanwhile, 1ISO 9001 has been applied by using over one million
agencies in 187 countries (ISO, 2013a). Despite giant world adoption of the
certification, the question remains if companies can, in reality, achieve the
advantages they expect. To reply to this question, researchers have examined the
effects of certification since the first companies started out implementing the
standard. Unfortunately, after 25 years of research, there is nonetheless a lack of

consensus about the economic influences of 1ISO 9001 certification.

A massive body of literature reports positive effects of 1SO 9001 certification on
different performance measures. For example, Naveh and Marcus (2005) discover
that the use of ISO 9001 reduces satisfactory expenses and increases annual sales
and profit margins. However, a few studies find evidence of the terrible
consequences of certification. Given the significance of 1SO 9001 amongst

practitioners and its magnitude in operations management research, additional
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research is critical to acquire a generalized understanding of the relationship

between I1SO 9001 certificate and financial performance.

There are various techniques to habits lookup into this relationship. One is a
replication study. However, there is already much research about the hyperlink
between ISO 9001 and monetary performance. Therefore, a replication study
would only add to the pile of current conflicting conclusions. Another choice is to
behave a literature review. Most of the previous literature reviews have been
qualitative (Psomas and Fotopoulos, 2009, Sampaio et al., 2009., Rusjan and Alic,
2010). However, due to the massive wide variety of current studies and the various
design, context, and measurement of these studies, qualitative integration of
research findings may lead to imprecise syntheses (Hunter and Schmidt, 2004). A
recent paper by way of Boiral (2012a) is the first paper that opinions the literature
quantitatively, but it does no longer go beyond reporting the percentage of studies
that found an advantageous effect of certification. Meta-analysis is an alternative
method. It allows researchers to critically have a look at and integrate research
findings across one-of-a-kind studies quantitatively. However, the use of meta-
analysis is still limited, though it is growing in the management area (Gooding and
Wagner, 1985; Capon et al., 1990; Crook et al., 2008; Stahl and Voigt, 2008; Wu
and Lederer, 2009; Chen et al., 2010 and Carney et al., 2011).

1.3.8 Quality Management System (QMS):

The definition of the quality management system is, according to American Society
for quality,” a formalized system that documents processes, procedures, and
responsibilities for achieving quality policies and objectives”. Oakland (2014)
defined the QMS as” an assembly of components, such as the management,
responsibilities, procedures, and assets for implementing total quality
management”. The purpose of a quality management system is to improve
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processes, decrease waste, decrease costs, facilitate and identify training purposes,
engage the staff and set an organization-wide direction. A suitable QMS ensures

that each customers’ and organizations’ requirements are met. (Oakland 2014)

Since the beginning of the QMS era the International Organization for
Standardization (ISO), a non-government community of national requirements
institutes, has developed numerous standards for the useful resource in an
organizations pursuit to attain quality. The most regarded is perhaps the 1ISO 9001

standard for quality management.

Nowadays there are standards for nearly everything. A few examples are given in
the 1SO (2017) published 1SO and food — Great things happen when the world
agrees. There is, for instance, a standard, 1ISO 7304, which gives guidelines for
cooking pasta to perfection, every other one, ISO 3103, which defines what makes
a good cup of tea and sooner or later an ISO 3959, outlining the high-quality

prerequisites for ripening inexperienced bananas.

In addition to the above there are additionally several, possibly more usable,
Microbiology requirements to help determine what the secure ranges of micro-
organisms are, e.g. 1SO 16140 Microbiology of the food chain — Method validation
and 1SO 6579-1 which explains the process for detection of salmonella. These are

only a fraction of the range of standards related to food (ISO, 2017).

Table: 1 1SO 22000 family (Granholm, 2017)
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Table 1. ISO 22000 family (ISO n.d.).

ISO 22000 family

Standard

ISO 22000:2005*

ISO/TS 22002-1:2009

ISO/TS 22002-2:2013
ISO/TS 22002-3:2011

ISO/TS 22002-4:2013
ISO/NP TS 22002-5**

ISO /TS 22002-6:2016

ISO/TS 22003:2013***

ISO 22004:2014
ISO 22005:2007

ISO 22006:2009

| Title

Food safety management systems -- Requirements for any
organization in the food chain

Prerequisite programmes on food safety -- Part 1: Food
manufacturing

Prerequisite programmes on food safety - Part 2: Catering
Prerequisite programmes on food safety -- Part 3: Farming
Prerequisite programmes on food safety -- Part 4: Food packaging
manufacturing

Prerequisite programmes on food safety -- Part 5: Transport and
storage

Prerequisite programmes on food safety - Part 6: Feed and animal
food production

Food safety management systems -- Requirements for bodies
providing audit and certification of food safety management
systems

Food safety management systems - Guidance on the application
of ISO 22000

Traceability in the feed and food chain -- General principles and
basic requirements for system design and implementation
Quality management systems — Guidelines for the application of
ISO 9001:2008 to crop production

* Will be replaced by ISO/DIS 22000
** Currently under development
*** Will be replaced by ISO/DIS 22003

1.3.9IFS

In a statement done by IFS (International Featured Standards, 2010) one can read:

for logistics, household

“Standards of product and manner quality are an inevitable part of today ‘s food-
production landscape. In the global marketplace with international flows of goods,
a validated standard has emerged as indispensable.” The quality and food safety
standard IFS Food used to be created in 2002 for the private labels of retailers and
Is today in use both for private and industrial label retail brands. In a pamphlet
from IFS (2010) the country that their mission is to develop an umbrella brand for
product safety. IFS has developed standards no longer only for food protection but
and personal care products, brokers and wholesale

business, the current version of IFS Food is the fifth version. After the audit
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introducing IFS Food in a food production site, IFS permit a length of 12 months
for corrective actions. This is to provide the company enough time to work on and
increase their approaches in accordance with the standard. Worldwide, 12,000

suppliers are licensed in accordance with IFS Food (IFS, 2010).

1.3.10 FSSC 22000
FSSC 22000 is a countrywide control system developed by the Foundation of food
safety certification, with the support from Food and drink industries of the
European Union (CIAA) (Veritas, 2007). The standard is based on 1ISO 22000 and
PAS 220 where the purpose of the first is to provide a tool for the management to
control and minimize food safety hazards and to make sure compliance. PAS 220
was once developed to specify requirements on prerequisite applications (PRP) to
manipulate food safety hazards all through the food processing and to guide
management systems applied to fulfill the ISO version. FSSC 22000 has received
worldwide awareness seeing that situated in 2004 and the general is relevant to all
sorts of organizations in the food chain (FSSC 22000, 2). It applies to producers
and producers of perishable vegetal products, products of animal origin, long shelf-
life products, food packaging manufacturing and food ingredients such as
additives, bio-cultures, and vitamins, regardless of complexity or size of the

organization, public or privately owned or if it is profit-making or not.

Certification bodies that are licensed to difficulty approved FSSC 22000 certificates
are these those have an agreement with the FSSC basis (ibid.), the standard is
governed by means of a board of stakeholders involving representatives from all

parties.

FSSC (The Foundation for Food Safety Certification) is a Dutch maintained and
GFSI approved certification program, which is based on the 1SO 22000 standard.
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In contrary to 1ISO 22000 the FSSC 22000 is utilized on the complete food chain
and the organization must, in addition to the 1SO 22000 requirements, additionally
comply with the region-specific PRP-program necessities of ISO/TS 22002-1 and
the extra requirements in the FSSC 22000 Scheme (Additional requirements for the
food security system, Part Il). The additional requirements in FSSC 22000 aim to
make sure consistency and integrity as properly as supply governance and
management of the Scheme (Lassheikki et al., 2016). The first version of the FSSC
22000 was once published in 2010. In 2016 version four was launched
internationally and is stated to be more transparent and easier to understand than
previous versions. The trendy version, 4.1, was once drafted only a few months
after version 4, because of developments influencing the FSSC 22000. Starting

from 1st of January 2018 all audits will be according to version 4.1.(Veritas ,2017).

1.3.11Challenges:

A lot of the facts concerning requirements and certificates come from the certification
organizations themselves or from accreditation firms. Therefore, the statistics are
often one-sided positive, but there are some negative aspects regarding certificates
too. One of them is the phenomenon of ’soft grading’, which means that when a
company is required to put in force a standard due to a requirement from a
consumer they might pick out the most convenient way to earn the certificates
(Hellgvist, 2012). This undermines the credibility of the widespread and paves the
way for less serious certification organs Standards can be obstacles to exchange
however they can additionally be catalysts to alternate (Lusk et al., 2011).
Depending on a variety of factors there is a threat to both ‘under’ or ‘over-
standardization” when a food producer implements a standard in their production.
This is one of the reasons for the current want for controls made by using a 1/3

celebration who monitors and accredits standards implemented in food
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manufacturing (Stigzelius, 2009). Many retail companies require that their supplier
implement a standard in the production. In a study of dairy producers by Eriksson
(2009), this is considered as a negative improvement due to the double charges and
the double reviews. Many of the dairy producers in the study consider the
supervision executed through certification bodies and municipal controller’s very
similar. DNV (2009) is of the same opinion of that food producers may
additionally have to undergo various audits based totally on different standards

considering the fact that there are no accepted popular for food safety audits.

1.3.12 According to Mensah and Julien, (2011) the advantages of FSMS

compliance are:

1. Increased purchaser satisfaction.

2. Improved interior procedures.

3. Improved product quality.

4. Compliance with regulatory requirements.

5. Improved corporate image.

6. Improved employee morale.

7. The enhanced prospect of buying and selling in different countries.
8. Reduced running costs.

9. Lower insurance charges.

1.3.13 Mensah and Julien, (2011) note that the motivations for FSMS

compliance are:

1. Product quality improvements.
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2. Customer requirements.
3. Regulatory requirements.
4. Enhanced marketing advantage.

1.3.14 Challenges of FSMS implementation
FSMS implementation faces a variety of challenges when being applied and
maintained. These challenges normally manifest at the implementation stage of the
FSMS but are not constrained to it. Mensah and Julien, (2011) noted that the

challenges of FSMS compliance are:

1. Employee resistance to change.

N

. Lack of technical know-how and talent of employees.

3. Lack of recognition of the requirements.

4. The excessive fee of improvement and implementation.

5. Inappropriate infrastructural abilities for validating and verifying an FSMS.
6. The excessive cost of education and training.

7. Blame culture.

8. Rapid changes in regulation.

9. Lack of getting admission to ample information.

10. Lack of authorities’ support.

1.4 HACCP:

In an evaluation of worldwide methods to the use of HACCP. Ropkins and Beck
(2000) mentioned that HACCP principles have been incorporated into the food
safety legislation of the USA, Canada, Australia, New Zealand, The Netherlands,
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Germany, and the UK. Since the January 2006, the European Parliament has made
it obligatory that all food commercial enterprise operators of member states
establish and enforce food safety programmes based on the HACCP standards
(Domenech et al., 2008). In creating countries, HACCP has been tough to put in
force due to a number of obstacles and issues such as education and training,
language difficulties and availability of nearby food safety hazard records
(Ropkins and Beck ,2000).

1.4.1 Benefits of HACCP implementation
This ADA (American Dietetic Association) record via Gerald and Perkin (2003)
highlights the increased implementation of HACCP as one of the motives that
bacterial foodborne illnesses have been drastically decreased in the United States
of America (USA) in the duration 1996 — 2003.

Hanekom et al. (2010) carried out a study in a food service unit of a private health
facility in Gauteng, South Africa to check out the hygiene and food safety status of
the unit serving low microbial diets to immune-compromised patients. The
investigation was once accomplished using an audit shape primarily based on
HACCP principles in one of a kind area of the unit. Four random food samples and
four random floor swabs were taken and sent for microbiological analysis. The
outcomes of the audit and microbiological testing had been used to consider
feasible food safety risks in the unit according to internationally approved HACCP
standards. The results of the study revealed several food safety contraventions as
well as high microbial counts on numerous of the samples and swabs. This
highlighted the truth that even though food safety tactics had been reported to be in

place in the unit, they have been no longer followed.
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Hanekom et al. (2010) concluded that the HACCP system is an ideal, proactive
method to make certain food safety in a health center food service unit and is vital
to produce hygienically safe food. This supports the research performed by way of
Lund and O’Brien (2009) who pronounced that most foodborne outbreaks in health
care services should have been averted through suitable hygiene practices and
HACCP.

Recommendations for prevention of foodborne nosocomial infections given with the
aid of Greig and Lee (2012) consisted of education of the food handlers,
monitoring of food temperatures, more precautions for vulnerable patients and
effective hand washing, all of which form part of the pre-requisites for a HACCP

system.

1.4.2 Benefits of the HACCP system
In hospital food service has been reported in more recent research performed in Iran,
Turkey, Spain, Taiwan, Greece and the UK. The benefits stated included extended
affected person satisfaction, a decrease in grievance rates, prevention of food
poisoning episodes, the avoidance of unnecessary costs and elevated consumer
confidence (Griffiths 2006; Gikas et al, 2007; Rodriguez, et al 2011; Shih and
Wang 2011; Uyar et al, 2012 and Farzianpour et al, 2014).

1.4.3 Barriers to HACCP implementation
Shih and Wang (2011) investigated the limitations that can also affect HACCP
implementation in Taiwanese public hospital kitchens. Catering managers in 23
hospitals participated in the study, through completing a questionnaire concerning
the difficulties and advantages of HACCP implementation. It was once observed
that many food service staff do now not understand the system and therefore have

a concern of implementation, highlighting the want for intensive training for all

35



levels of food service group of workers on the HACCP principles and its benefits.
Other possible factors affecting HACCP implementation as reported by Shih and
Wang (2011) had been the provision of adequate funding as properly as gender,
age and job position of food carrier staff. The female group of workers has been
more tremendous about HACCP implementation compared to the male group of
workers and it was suggested that this can also be due to the fact women pay extra
attention to specific cleansing and hygiene than males. The older team of worker’s
contributors and those in lower job positions experienced decrease levels of job
satisfaction compared to younger, extra senior employees and this negatively
Impacted on their motivation to be involved in the HACCP implementation
technique (Shih and Wang, 2011). Similar findings have been mentioned by using
Baracoa et al. (2011) who investigated advantageous HACCP implementation in
particular within contract catering companies in Spain and said lack of group of
workers coaching and motivation as well as lack of financial and economic sources
as difficulties to the effective implementation of HACCP systems (Garayoa, et al,
2011).

The study through Shih and Wang (2011) also observed that amongst foodservice
management, the degree of difficulty of HACCP implementation was lower than
expected. Managers firstly had little self-belief in receiving support, funds, and
resources from the hospital management, alternatively, it was located that support
and education had been supplied which had assisted in the implementation

procedure.

Managerial attitudes in the direction of the HACCP system was investigated in
Hungary by Banati and Lakner (2012) and it was once observed that 41% of food
service managers had a reluctant mindset towards HACCP, due to fear of increased

administrative burden and added costs. These consequences highlighted the
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significance of a built-in approach to HACCP in managerial obligations in an
effort to well known the benefits of HACCP for a higher organization of the
facility (Banati and Lakner, (2012).

The need for basic food protection and food hygiene training for food provider staff
Is of imperative importance, before the implementation of any food safety
management system, which includes HACCP. Although many food service
workforces might also recognize the importance of food security in a hospital
environment, their attitudes and food hygiene practices are often lacking. This used
to be a common finding in research performed in Turkey, Italy, Spain and Greece
(Angelillo et al., 2001; Aycicek, et al., 2004; Gikas et al., 2007; Tokug, et al., 2009
and Rodriguez, et al., 2011).

1.4.4 Hazards analysis critical control points (HACCP)

HACCP system is a food safety management strategy which has been widely tested
and established as an effective capability of stopping food-borne diseases have
been effectively implemented (WHO, 1993). It is considered a scientific and
systematic system for assuring food safety (Nguyen et al., 2004), which can be

applied at some point of the complete food chain (Domenech et al., 2008).

Hazards analysis critical control points (HACCP) used to be developed as a
management tool to provide an extra structured strategy to manage identified
hazards. PR/HACCP is a continuous, comprehensive food, protection monitoring
system designed to prevent hazards from developing along the manufacturing
process, for that reason making sure a high diploma of food safety (Bjerklie, 1992;
Karr, et al., 1994). It units up a framework allowing the distinctive examination of
a technique to discover hazards and the place the risks can be managed (Khandke
and Mayes, 1998).
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1.4.4.1 USES
Literature showed that HACCP has been in the location in hospital foodservice
departments on account that at least 1993 (Richards et al., 1993). It has been
reported that this simple and logical system makes it a perfect tool for both medical
institution contamination control and food hygiene practices and therefore the
health departments of many international locations have prompted the
implementation of HACCP in hospitals (Barrie 1996; Osborn, et al., 1997;
Angelillo, et al., 2001; Gikas, et al., 2007; Kokkinakis et al., 2011; Shih and Wang
2011). Several researchers have tested the price of HACCP in hospitals, which
include the identification of possible hazards before they occur, the high degree of
involvement of all catering staff, improved food safety practices and the potential
of the system to elevate each the excellent and security of the food that is produced
(Richards et al., 1993; Barrie 1996; Angelillo et al., 2001; Gikas et al., 2007;
Kokkinakis et al., 2011 ; Shih and Wang 2011). Other studies have proven an
enhancement in food safety audit results and the microbiological results of surface,
equipment and hand swabs as well as food samples taken from hospital kitchens
the place HACCP has been implemented (Shanaghy, et al., 1993; Oliveira, et al.,
2001; Farzianpour, et al., 2014). In a hospital setting, a HACCP-based system is
endorsed to prevent, eliminate or minimize the probability of serving contaminated

food to an affected person (Stamey, 2006).

1.4.4.2 HISTORY:
HACCP is a management tool developed in the late 1960s, to make sure the
protection of foods for area travels (Ropkins and Beck, 2000). HACCP system is
designed to be used to stop the occurrence of food-borne risks from production via

manufacturing, storage, and distribution of a food product (Surak, 2003). It, used to
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be first added as a joint challenge between NASA and the Pillsbury Corporation in
the early 1960s (Mayes and Mortimore, 2001).

HACCP was at the start created to eliminate the microbiological hazards from outer
space but also increase the confidence that the space program could successfully
hold personnel safety. The predominant groundwork for putting off the
microbiological risks was to make certain that astronauts would be safe from
ailment seeing that they would be without clinical care for several weeks (UNI
DO, 2000).

Another important improvement for the HACCP program used to be the institution
of the Codex Alimentarius second version in 1997. The Codex Alimentarius,
which in Latin potential food law or code, used to be installed by means of the
joint Food Agriculture Organization (FAO)/WHO Committee. This preferred on
food hygiene was once hooked up to guard the health of customers and to make
certain truthful practices in the food change (FAO/WHO, 1999).

The basis of the 2nd version was once to set up the concepts and suggestions for
conducting microbiological threat assessments. The code recommends that
organizations use a HACCP based approach wherever viable to decorate food
safety (FAO/WHO, 1999). HACCP has evolved over the years due to the advances
in the quality management field, which in flip has allowed food processors to

enhance a food safety management system (Surak, 2006).

Today, with the help of the Food Safety Modernization Act, the FDA, and the US
Department of Agriculture requires mandatory food safety programs in all food
and feed manufacturing facilities (Keener, 1999). According to the FDA the new
FSMA Act “will have a legislative mandate to require comprehensive, science-

based totally preventative controls across the food supply” (FDA, 1999).
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- HACCP Six principles:
Corlett (1998) emphasized that HACCP is a scientifically based protocol that is

utilized directly in the food procurement, manufacturing and distribution process.

Unnevehr and Jensen (1998) describe the six ideas in growing and working a
HACCP program:

1. Assess the hazard, listing the steps in the manner where sizable risks can occur

and describe the prevention measures.
2. Determine quintessential control CCP in the process.
3. Establish indispensable limits for each CCP.

4. Establish corrective movements to be taken when monitoring indicates a

deviation from the CCP limits.
5. Establish a report maintaining for the HACCP system.
6. Establish methods to confirm that the HACCP system is working correctly.

But (Wellington, 1997), makes it seven principles.

1.4.4.4 The HACCP system consists of the following seven principles:

- Principle 1: Conduct a hazard analysis.

- Principle 2: Determine the critical control points (CCPs).

- Principle 3: Establish critical limits

- Principle 4: Establish a system to screen control of the CCP.

- Principle 5: Establish the corrective action to be taken when monitoring

indicates that a precise CCP is not underneath control.
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- Principle 6: Establish tactics for verification to affirm that the HACCP
system is working effectively.

- Principle 7: Establish documentation regarding all strategies and files suitable
to these concepts and their application.

1.4.4.5 Hazards (physical, chemical, microbiological)

The rules defines a meals protection hazard as ‘Any biological, chemical or physical
property that can also reason the food to be risky for human consumption’

(USDA,1997).

1.4.4.5.1 Physical hazards
Physical hazards consist of glass, metal, stones, wood, plastic, rubber or pests
(typically larger pests). Sand may additionally also be an undesirable overseas
material in a prepared salad however it is now not in all likelihood to reason human
sickness (Harris,1999).

1.4.4.5.2Chemical hazards:

Chemical risks consist of cleaning chemicals, pesticides (including those now not
utilized in or around food processing establishments), allergens, poisonous metals,
nitrites and nitrates (when brought to the product), plasticizers and packaging
migration, veterinary residues (when animals have been given drugs to deal with
disorder in the animal, e.g. antibiotics treatments for mastitis in cows and chemical
additives (when added) (Harris, 1999). Between 5 and 8% of children and 1- 2%
of adults are allergic to positive chemical substances in ingredients and food
ingredients. These chemicals are commonly referred to as food allergens
(McSwane et al., 2000).
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1.4.4.5.3 Biological hazards
Biological hazards include food poisoning bacteria such as Salmonella, E. coli and
Bacillus cereus, which are hazardous due to the fact they can live on insufficient
cooking, develop to harmful degrees in stored food given the right prerequisites
and unfold from uncooked ingredients to ‘ready to eat foods’ (cross-

contamination).

1.4.4.6 Risk analysis and modern food safety systems:

Science-based approaches are an important and crucial part of Risk Analysis to
improve food safety systems. Risk analysis presents a means to improve the ability
of traditional food safety systems to meet current challenges. It offers a framework
to efficaciously manage, verify and speak risks in cooperation with the numerous

stakeholders involved.

In summary, the use of a science-based approach will allow governments to increase
and put in force a range of general enhancements and interventions tailor-made to
specific high-risk areas, which will eventually improve food safety and decrease
the burden of food-borne disease. (FAQO. 2005).

1.4.4.6.1 Risk assessment: (FAO.,2005)

It has been defined as “the process, distinct from chance assessment, of weighing
policy alternatives, in session with all involved parties, considering hazard
evaluation and other factors applicable for the health protection of consumers and
for the promotion of truthful exchange practices, and, if needed, deciding on
suitable prevention and manage options” (Codex). Risk management, therefore,
performs a key role at the beginning of the risk analysis process in figuring out
food safety troubles and thinking about the high-quality approaches to control

them. The complete evaluation of all the on-hand management selections that
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results from this procedure will assist to make certain that decision-makers are
capable to make a knowledgeable choice on the most appropriate prevention and
management option. Depending on the nature of the hazard and circumstances in
which it occurs, a number of scientific specialists (including biologists, chemists,
medical experts, geneticists, epidemiologists, toxicologists, microbiologists,

agronomists, botanists, entomologists, zoologists, and others) can also be involved.

The genuine mixture of analytical equipment and methods used in qualitative and
guantitative risk assessment will differ according to the unigue context and kind of
the danger assessment. To practice these methods and perform the chance
assessment, positive primary infrastructure (including laboratories, scientific

equipment, technology, and research facilities) will be essential.

1.4.4.6.2 Risk management: (FAQO, 2005)
Risk management is an iterative process. Therefore, any model for risk
management must be flexible enough to enable the various activities to be
reviewed, repeated and adapted as necessary. The steps in the danger management
procedure will no longer always occur in the equal order. What is most essential is

that appropriate interest is paid to all the activities.

1.4.4.6.3 Risk communication: (FAO, 2005)
Risk communication is defined as the trade of facts and opinions regarding risk and
risk-related factors among danger assessors, chance managers, consumers and
other interested parties (FAO/WHO, 1998). Risk communication is a vital part of
the risk analysis paradigm. The main goal of food safety risk communication is to
increase understanding among various food safety stakeholders involving the

reason behind the selections taken to check hazards and control food safety risks,
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and to help human beings to make more knowledgeable judgments about the food

security hazards and risks they face in their lives (EFSA, 2012).

Risk communication used to be viewed primarily as the dissemination of
information to the public about health dangers and events, such as outbreaks of
disease and directions on how to alternate behavior to mitigate these risks.
Thinking on this has now advanced dramatically as social science proof and new
communication and media technologies and practices have evolved in the 21st
century. The three huge shifts (Gamhewage, 2013) that have influenced the field

for risk communications are:

. Experts and authorities are much less trusted, and a problem of real or perceived
have confidence is now central to health communications and risk

communications.

. The way the public is searching for health advice has shifted to the public online

sources, and social networks.

. The way the media works has modified to include 24-hour journalism; the discount
in resources and “beat experts” to observe health news; the increase of citizen
journalism and social media, and the rise of opinion versus the properly sourced

and referenced new stories of the past.

1.4.4.7 Residues history

Health is related to without delay to the environment (EPA, 2015), and in particular
the nature and high-quality of the food (Ames, 1983). Quality of food from animal
products is broadly concerning public health agencies around the world given that

veterinary drugs have performed an essential role in the field of animal husbandry
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and agro-industry, and increasing prevalence of residues, and resistance have

become interesting issues (Rokka et al. ,2005).

Veterinary drugs or veterinary medicinal products (VMPs) are critically needed to
meet the challenges of providing enough quantities of food for the developing
world population (Crawford,1985) as drugs improve the rate of weight gain,
enhance feed efficiency, or prevent and treat diseases in food-producing animals
(Crawford, 1985 and AVMA,2015).

Antibacterial drugs and hormonal growth promoters are the main VMPs that
potentially contaminate foods of animal origin (Takele et al., 2015). Hence,
veterinary two drugs or VMPs residue is one of many world troubles regarding
food contamination (Ames,1983 and Rokka et al., 2005). Residues, as defined by
means of the European Union (EU) and the Center for Veterinary Medicine, an
organization below the Food and Drug Administration (FDA/CVM) in the USA
are “pharmacologically energetic substances (whether lively principles, recipients
or degradation products) and their metabolites which remain in foodstuffs obtained
from animals to which the VMPs in query has been administered” (EC,2010).
Under the regular physiological conditions, following administration of a drug to
an animal, most drugs are metabolized in order to facilitate elimination, and to a
giant extent cleansing as well. In general, most of the parent product and its
metabolites are excreted in urine and a lesser extent with the aid of feces (Boothe
and Reevers., 2012). However, these substances may additionally be determined in
milk and eggs, and in the meat (VICH, 2011).

1.4.4.8 Types of Residues

1. 4.4.8.1 Pesticides
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More than one hundred pesticides are known; however, it is unlikely to discover all

of them in one foodstuff.

They are usually used in agriculture (68%), commercial and industrial activities
(17%), and domestic settings (8%) and in governmental applications (7%) (Cantoni
and Comi, 1997). A massive quantity of pesticides can also potentially be used in
the production of agricultural crop commodities, leading to indirect exposure of
animals thru feed and the achievable for residues in animal products (MacLachlan
and Bhula, 2008).

Animals can also be uncovered to pesticides by using ingestion of contaminated
soil while grazing. Less frequent sources of farm animal’s exposure to pesticides
include unintended spills, wrong waste disposal and contaminated areas from past
use of products that are continual in the environment (Robertson and Joyce.,
1990), and may additionally be incompletely eliminated at the time of slaughter
(Abou-Arab, 2002 and MacLachlan and Bhula, 2008).

Pesticides may additionally set off positive health troubles in humans such as
cancer, immune device disturbances and disruption of hormonal functions
(Vincenzo et al., 2002). Although DDT had been banned, however, a widely used
insecticide persists in animal tissues. Other cyclodiene groups additionally tend to

accumulate in body fats (Ruiter, 1985).

The accumulation of pesticides in the liver may additionally be as a lot as 100 times
higher than other physique tissues (Ruiter, 1985). Consumer opinion surveys point
out that a lot of the U.S. public believes that pesticide residues in food are most
serious cancers hazard (ORC, 1990).

There is, alternatively lack of public understanding of the substantial evidence
indicating that excessive consumption of the foods that contain pesticide residues
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(fruits and vegetables) has a protective effect against many types of cancer. A
overview of about 200 epidemiological research reported a steady affiliation
between low consumption of fruits and vegetables and most cancers incidence at
many target websites (Ames et al.,1990b; Steinmetz and Potter, 1991; Block et al.,
1992; Hill et al., 1994) estimated that each day average U.S. publicity to natural
pesticides in the diet is about 1500 mg and too burnt material from cooking is
about 2000 mg.

1. 4.6.2 Heavy metals
Anthropogenic activities may also have an adverse impact on human health due to
the discharge of industrial waste and home sewage (GRC, 2006). These effluents
usually incorporate accelerated levels of heavy metals that accumulate in macro-
particles, which form the groundwork of many food chains (Alloway and Ayres,
1997). Lead interferes with hemoglobin synthesis and is able to inhibit numerous
enzymes (Ruiter, 1985). Cadmium accumulates in the kidneys and it has an
extraordinarily lengthy biological half-life in humans in the order of 20-30 years
(WHO, 2009). Cadmium concentrations in old animal tissues are occasionally
extremely high. Mercury tiers above 0.05 mg/kg in meat and fish merchandise
should be regarded as harmful or hazardous. Copper and thallium are also elements

that warrant problem (Ruiter, 1985).

1. 4.6.3 Melamine
Melamine (2,4,6- triamino -1,3,5-triazine) is an organic compound commonly used
to produce various products, such as dishes, plastic resins, in fertilizer, as a flame
retardant, manufacture of wrinkle-free textiles and components of paper and
paperboard that may meet meat (Garber, 2008). It can also be present indirectly in

foods of animal origin as a result of carryover from the intentional addition to
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animal feed, therefore, there is an urgent want to detect melamine in foods
(Sivaraman, 2007 and Varelis, 2008).

1.4.6.4 Genetically modified products Plant food produced thru genetic
engineering, in a purpose to produce desirable traits, have reached the consumer
markets. After 12 years of commercialization of biotech crops, the international
place of planted biotech vegetation has multiplied extra than 80-fold, from 1.7
million hectares in 6 international locations in 1996 to 143 million hectares in 23
international locations in 2007 (Magana and Calderon, 2008). The most cultivated
genetically modified plant is the soybean, which represents the staple constituent
of many processed meat and fish products. Soybean meal is also the major source
of protein in livestock diets and its used widely in meat and fish products. Because
it has a unique way to emulsify the products due to the functional properties such
as water binding, fat binding, texture, and emulsifying capability and organoleptic
features such as appearance, firmness and slicing characteristics (Belloque et al.,
2002).

1. 4.6.5 Mycotoxins

One of the most dangerous pollutions of food is fungi and their metabolites — which
can cause mycotoxicosis. They are typically from the species Aspergillus,
Fusarium and Penicillium, aflatoxins, ochratoxins, zearalenone, trichothecenes,
and fumonisins (Maria and Mary 2012). Mycotoxins are found on many plant
products, specifically oilseeds, and cereals. These supplies are characterized by
using acute and chronic poisonous properties, while some of them are highest
potent cancer-causing agents same as aflatoxins B1. Although animals are an
effective toxin eliminator (Stoloff, 1979), however, the residues of mycotoxin can
still be present in animal tissue because they are stable and heat resistant
compounds (Kadim, 2014).
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1. 4.6.6Anabolic compounds

Anabolic agents influence the metabolic functions of animals resulting in an
increased growth rate and an expanded deposition of proteins in the muscle mass
via decreasing the fat content in the carcass and increasing meat leanness (Lone,
1997).

The residues of anabolic agents or their metabolites in fish, meat and different
foods of animal origin may cause adverse toxic effects on consumers' health.
Serikbayeva, A. and A. Ospanova reported in 2016, the presence of anabolic
residues in animal feed (meat and meat products), can also cause risks to the
consumer and It has been shown that there an association between some forms of
hormone-dependent cancers and red meat consumption (EFSA, 2007). Barbosa et
al.(2005) said the consumption of lamb and bovine meat containing residues of
Clenbuterol resulted in 50 intoxicated peoples with signs and symptoms described

as gross tremors of the extremities, tachycardia, nausea headaches, and dizziness.

1. 4.6.7Parasitic Drugs:

Parasitic helminths infection impacts food-producing animals worldwide.
Example; Ivermectin is a broad-spectrum macrocyclic lactone endectocide and is
widely used for the treatment and prevention of both nematode and arthropod
parasites in food-producing animals. Ivermectin has been shown to be effective in
the treatment of Ascardia columbae and Capillaria spp. in pigeons (Schepkins et
al., 1985). Ivermectin is lipophilic and residues will be found in the tissues of the
treated animal, particularly in those with a high fats content. The meat withdrawal

time of ivermectin in mammalian livestock is lengthy (Baynes et al., 2000).
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1. 4.6.8Antibiotics

One such practice that has attracted the public’s attention is the use of veterinary
drugs in agricultural settings and their potential presence as residues in food
products (Bruhn, 1999; NRC, 1999; Resurreccion and Galvez, 1999; Willis, 2000;
and Verbeke et al., 2007). Results from a survey conducted in the U.S. with the aid
of Nicholls and co-workers (1994) indicated that many consumers erroneously
believe that exposure to chemicals in foods is one of the leading reasons for death.
Similarly, in the fall of 2005, the Eurobarometer survey showed that European
consumers rank presence of chemicals, pesticides and poisonous substances in
food second after food poisoning as their main food-related concerns (Becker,
2000; EC, 2006).

1.4.6.9 Residue Avoidance:

1.4.6.9.1 Monitoring of Residues in Food products

Similarly, the report of the FDA-Residue Monitoring Program for the fiscal years
2004-2006 included over 7,000 samples collected from food products such as
grains and grain products, milk and dairy products, eggs, fish, shellfish and
different aquatic products, fruits, vegetables, nuts and edible seeds, water, snack
foods, as properly as the feed used as food for production animals. All of these
exams are conducted in the raw ingredients and as part of the Total Diet Study
(FDA-TDS, 2008, 2009).

It is vital to consider that in most cases the complexity of the food matrices and the
different physicochemical characteristics of each possible contaminant make it

difficult for the development of analytical methods appropriate for a great variety
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of contaminant/food type combinations (Marazuela and Bogialli, 2009).
Accordingly, analytical methods want to be developed or modified for the specific
kind of contaminant and food matrix to be analyzed. Additionally, to improve
validation of analytical techniques for most contaminants in foodstuffs there is a
need for the development of certified reference materials and matrix blank

materials for every one of the different types of food matrices (Zeleny et al., 2006).
1.4.4.9.2 Pharmacological principles

To implement an effective residue avoidance programs in a food animal practice, a

veterinarian must be aware of pharmacological principles of many drugs. Half-life

it means the time it takes to remove 50% of the drug from the animal and used to
estimate withdrawal time. A drug with a large volume of distribution (\Vd)
generally has relatively good tissue distribution compared with drug of restricted
distribution. The utility of viewing half-life as a function of the VVd and clearance
(CL) is that these independent parameters reflect the underlying physiology of the
animal. Finally, another determinant of the elimination halftimes for slowly
absorbed drugs administered extravascularly is the charge of absorption. If this
process is lower than elimination half-life, functionally becomes the biological
halftime. With depot and sustained release preparations, this phenomenon takes on
elevated significance to residue avoidance (IDF,1995). The problem facing
veterinarians is that most pharmacokinetic parameters have been determined in
healthy animals. Yet diseased animals would be expected to alter physiology. The
sickness may additionally also prolong absorption half-lives (decreased blood
perfusions of muscles, altered gastrointestinal transit times, etc.) to the point that
the elimination profile is distinctive from normal animals. Based on this simplified

overview of primary pharmacokinetic principles, the relationship of the half-life of
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the withdrawal time can use to reduce the incidence of violative residues. Doubling
dose of the drug only prolong the approved withdrawal times by way of one half-
life; however, doubling the half-life because of the disease would double the
necessary withdrawal time pathophysiologic states that increased Vd and/or CL
would be predicted to prolong half-life (IDF,1995).

1.4.4.9. 3 Control and preventive

According to AVMA and NMPF, (1991) and Scippo et al, (1994), the residue control

strategy is based on a -step approach:

(1) The detection of residues the use of sensitive tests with a low charge of false

negatives.

(2) Followed by confirmation, requiring quantification against the MRL and

identification with a low fee of false positives (Mensah et al., 2014).

1.4.4.9. 4 The residue prevention strategy

It is is based on preventing entry of violative residues in meat or milk intended for
human consumption by means of proper drug use guide developed for use via both

veterinarians and food animal (dairy and beef) producers include the following:

1- Herd health management:

All food animals must be maintained in a clean and healthful environment

whenever possible.

2- Drug residues are best avoided by:

A-implementing management practice (good nutritional to meet growth,

maintenance, and lactation needs)
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B- herd health program that preserves animals healthy and producing
efficiently; Use of authorized drugs; dairy and beef producers not use or save un-
approved drugs, special mixes, or products within adequate labels as unapproved

drugs have no data regarding efficacy, safety, or withholding time.

3-Establishment of valid veterinarian-client-patient relationships; the use of
prescription drug and the two ELU necessitate a veterinary-client-patient
relationship, which is established hence a veterinarian is close with the owner in

health management of the herd.

4-Proper drugs administration and identification of treated animals; before
administering or dispensing drugs one must know the drugs approved for all
classes of cattle on the farm and be familiar with approved dosage, route of

administration, and withholding time.

5-Proper maintenance of treatment records and identification of treated
animals; institute a workable health record for every animal to file all health-

related events, including administration of medication.

6-Record the identification of all animals in the permanent health record
book.

7-Having proper drug residue testing capabilities really available on the farm;
this control point addresses the conditions under which residue testing should be

considered.

8-The proper selection and interpretation of tests; the inherent limitation and

potential misuse of residue testing.

9-Creating awareness of proper drug use, and methods to avoid marketing

adulterated products principally educational, total residue avoidance program is
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based upon the objective of improving the livestock producer’s management and

quality control of marketing animals with emphasis on avoidance of drug residues.
1.5 The Antibiotic

The term antibiotic used to be coined from the phrase ,,antibiosis* which means
,»against life”. In the past, antibiotics had been organic compounds produced with
the aid of one microorganism which is toxic to different microorganisms (Russell,
2004). As result of this notion, an antibiotic was originally, largely defined as a
substance, produced by one microorganism (Denier et al., 2004), or of biological
origin (Schlegel, 2003) which at low concentrations can inhibit the increase of, or

are lethal to other microorganisms (Russell, 2004).

Antibacterial is described as compounds that are capable, at low concentrations, of
Killing or inhibiting the growth of microorganisms (Botsoglou and Fletouris, 2001;
Walsh, 2003). The term antibacterial includes two general instructions of these
drugs: antibiotics which are of natural origin and antibacterials which are synthetic
or semisynthetic compounds (Hagren et al., 2005; Marazuela and Boglialli, 2009).
Both types of antibacterial drugs are used for the control, prevention, and treatment
of diseases in animals are similar to those used to treat human beings (Crosby,
1991 and Prescott, 2008). Antibacterials have been used in agriculture since the
1940s to improve animal well-being and production (Jones and Ricke, 2003).
Currently, there are over 7,000 identified antibacterials and several hundred
specific antibacterial applications are approved for use in the U.S. for animal
production. In the U.S. the Animal Health Institute estimated that annually over
8,000 metric tons of these compounds are used in the production of the three-major
food-producing animal species (swine, cattle, and poultry), whereas the Union of
Concerned Scientists estimated that quantity at over 11,000 metric tons per year
(Mellon et al., 2001). In different parts of the world the use of antibacterials
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remains relatively unregulated and undocumented, therefore comprehensive
reports on the quantity and kind of antibacterials used for agricultural purposes in
the world are unavailable (Katz and Ward, 2004).

Studies are also conducted to evaluate the patterns of absorption, distribution,
biotransformation and excretion of the drug, as well as the amounts, persistence,
and nature (parent drug and/or metabolites) of any drug derived residue in the
edible tissues of the treated animal (Riviere, 1991; Martin-Jiménez and Riviere,
1998). The results of these studies and these from the total residue depletion study
and metabolism studies are used to identify possible reservoir websites and
determine the time required for the depletion of all drug-related residues from the
animal and its suitable for eating tissues (Clement, 1995; CVM, 2006;
21CFR500.86, 2010).

Since the late 1960s, the USDA-FSIS has administered the National Residue Program
to acquire data on chemical residues in domestic and imported meat, chicken and

egg products. This program is designed to provide:

1) A structured manner for identifying and evaluating compounds of concern by

means of production category (including approved and unapproved compounds).
2) Capability to analyze for compounds of concern.
3) Appropriate regulatory follow-up of reports of violative tissue residues.

4) The collection, statistical analysis, and reporting of the results of these things to do
(FSIS-NRP, 2008).

Monitoring procedures are designed to become aware of and prevent probably
harmful concentrations of residues entering the food supply. The federal agencies

primarily responsible for monitoring veterinary drug residue in foods are the FDA
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and USDA. These sister agencies cooperate to monitor and detect violative
residues (concentrations of residues that exceed the imposed tolerance levels) or
illegal residues (residues of drugs Specifically prohibited from animal use
(Craigmill and Cortright, 2002; Fajt, 2003).

1.5.1 Uses:

Antibacterial drugs are typically used in animals for therapeutic, preventative and

nutritive purposes (McEwen and Fedorka-Cray, 2002).

1.5.2 Structure and classification:

There are several approaches to classifying antibiotics, but the most common
classification schemes are based totally on their molecular structures, mode of
action and spectrum of activity (Calderon and Sabundayo, 2007). Each
classification is characterized via a typical core structure and the various members
of the class are differentiated by way of the addition or removal of secondary

chemical structures from the core structure (Guardabassi and Dalsgaard, 2004).

1.5.3 Mode of action: (Madigan and Martinko, 2006; Talaro and Chess, 2008;
Wright, 2010)

- Inhibition of cell wall synthesis

- Breakdown of cell membrane structure or function

- Inhibition of the structure and function of nucleic acids
- Inhibition of protein synthesis

- Blockage of key metabolic pathways

1.6 The common use of antimicrobials:

Antibiotics have been shown to be effective for many of the livestock diseases
(Scheidy, 1951; Bunn, et al 1952; Roberts,1954) this is the important use as
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treatment. Sawant et al., 2005 stated that about 70% of antibiotics is used for
disease prevention and 30% are for growth promotion. Diseases controlled by the
usage of antibiotics periodically and without the usage, the frequency of infectious

diseases would dramatically increase (Jones, 1992).

Antibiotics are added to animal feed at low doses (less than 200 ppm) for foremost
reasons. Firstly, they are known to increase the growth rate and improve the feed
utilization. Secondly, they are known to minimize mortality and morbidity from
subclinical infections by preventing frequent animal diseases. How exactly
antibiotics promote growth and increase feed efficiency is now not well known
(Jones, 1992).

1.7 Administration methods:

Antibiotics are administered to animals by using injections (intravenously,
intramuscularly, or subcutaneously), orally in feed or water, typically on the skin
and by using intramammary and intrauterine infusions (Mitchell et al., 2002).
Antibiotic medication through the feed represents a convenient and effective

means of treating certain specific disease conditions (Luther and Hawley., 1953).

1.8 Antibiotic groups:
There is some antibiotics groups we will focus some light on them

1.8.1 Tetracyclines
Tetracycline used to be discovered in 1945 from a soil bacterium, it is a natural
compound of the genus Streptomyces by Benjamin Duggar (Sanchez et al., 2004).
Tetracycline antibiotics are close derivatives of the polycyclic naphthacene
carboxamide. Some of them are the product of bacteria called Streptomyces,

whereas others are semisynthetic products (Nollet, 1992). It is a wide-spectrum
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antibiotic with bacteriostatic activity against each gram-positive and gram-negative
bacterium, such as the species of Spirochete, Actinomyces, and Mycoplasma
(Morshdy et al., 2011; Slana and Dolenc, 2013).

Oxytetracycline is used for the treatment of respiratory and gastrointestinal
infections (Haagsma and Mengelers, 1989; Riviere and Spoo, 1995), but it is
poorly metabolized in target animals and excreted in its parent form, due to its
excessive water solubility (Tajik et al., 2010). This could leave some residues
inside the body and it could cause allergic reactions in some individuals if
consumed for a long time (Mcintyre and Choonara, 2004). It is eliminated in the

urine and feces (Riviere and Spoo, 1995).
A maximum residue limit (MRL)/tolerance of 100 pg kg-1 in the muscle of all

food-producing species has been officially established through the EU (Slana and
Dolenc, 2013).

Tetracyclines (e.g., tetracycline, doxycycline, chlortetracycline and oxytetracycline)
represent about half of all antibacterials used in animal production due to their low
cost and are consequently one of the most commonly detected antibacterials in foods
(Lynas et al., 1998; Kennedy et al., 2000; Oka et al., 2000; Guigere, 2006).

They are largely used all over the world as oral or parenteral medications and as
additives in feed for animals promoting food production (Nollet,1992). Only
chlortetracycline and oxytetracycline are licensed among 10 antibiotic compounds

as growth promoters for livestock in the USA (Meyer et al., 2000).

The consuming of the food that includes low ranges of tetracyclines for long
intervals can motive the spread of drug-resistant micro-organisms (Cinquina et

al.,2003). The tetracyclines are acknowledged for their capacity to cause acute
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allergic reactions and hence is a foremost concern as residues in food products
(Botsoglou and Fletouris, 2001). Also, it has been reported that some tetracycline
residues can undergo heat degradation for the duration of cooking processes and
produce toxic metabolites, which may additionally have nephrotoxic properties
(Fedeniuk, 1988; Rose et al., 1996; Moats, 1999). Tetracyclines are rapidly
eradicated from edible tissues, thus in most cases, a withdrawal period of solely 24
hours is generally enough for concentrations to fall under the tolerance stage
(McEvoy et al.,1994; Lynas et al.,, 1998). In bone tissue, however, most
tetracyclines bind nearly irreversibly (Korner et al., 2001; Zakeri and Wright,
2008) and bone meal used from treated animals can result in an unintentional

source of residues in the animals.

1.8.2 Quinolones or fluoroquinolones
High concentrations of fluoroquinolones are found in organs of excretion (Walker,
2000). Enrofloxacin de-ethylated to ciprofloxacin as the main metabolite (Kiing et
al., 1992; Kaartinen et al., 1995 and 1997; Anadon et al., 1999), and a remarkable

activity is due to the metabolite.

The well-known forms of quinolone used oxolinic acid, nalidixic acid, flumequine,
enrofloxacin, sarafloxacin, danofloxacin, orbifloxacin, marbofloxacin, gatifloxacin,
grepafloxacin (Eisele et al., 2009) have been widely used in animal production.
These compounds are associated with potential damage to articular cartilages and
tendons (particularly in children), as well as myalgia (Eisele et al., 2009) and
neurological disorders (depression, confusion, anxiety) (Takizawa et al., 1999a,
1999b; Ambrose et al., 2007; Kiangkitiwan et al., 2008). Some of these
antibacterials, such as enrofloxacin, danofloxacin, and orbifloxacin, have been
prohibited from any use in food animals due to their feasible role in the

development of bacterial resistance (FDA, 2005a). Concerns regarding resistance
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associated with fluoroquinolone use in animal production were first expressed by
way of Elam and co-workers (1951) and are an important factor in the regulation
of these compounds (Swann, 1969; Piddock, 1996; NRC, 1999; Tollefson and
Flynn, 2002; Angulo et al., 2004; Grugel and Wallmann, 2004; Turnidge, 2004;
FDA, 2010; Sharfstein, 2010).

1.8.3 Chloramphenicol
Chloramphenicol is broadly used in poultry industries, due to its broad-spectrum
antimicrobial activity as properly as its remarkable penetration into the tissues
(Kaneene, 1997). Chloramphenicol is an antibiotic naturally produced via soil
organisms of the genera Streptomyces and for this reason, animals can also
unintentionally be exposed to small amounts of this compound (Wongtavatchai et
al, 2005).

This antibiotic is in a class in itself. It is a nitrobenzene derivative of dichloroacetic
acid (Kirk, 1978).

A plastic anemia can occur in susceptible individuals exposed to concentrations of
chloramphenicol that might remain as residues in edible tissues of
chloramphenicol-treated animals (Settepani, 1984). This disease appears in
approximately 1:10,000 to 1: 45,000 humans who acquire chloramphenicol (Papich
and Riviere, 2001).

Although it is recognized to exert several side effects in humans such as bone
marrow depression and grey syndrome in newborns (Kaneene,1997), also may
cause neuritis, encephalopathy with dementia and ototoxicity. Chloramphenicol

and its metabolites could be genotoxic (Lozano and Arias, 2008).

Chloramphenicol deadly impact in human has led to restrictions on the utilization
of this drug through Food and Drug Administration (FDA) and regulations of
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WHO have banned chloramphenicol utilization in animals (Yorke and Froc, 2000 ;
Lara et al 2012; Mesgari et al., 2012) because therefore, even low concentrations
of this antibacterial with the aid of systemic (such as from food) or in topical
exposure can motive toxic effects. Because there is no safe awareness for this drug
(Black, 1984; Settepani, 1984; Norcross and Post, 1990; Page, 1991; Cooper et al.,
1998; NRC, 1999; Codex Committee, 2004; 21CFR530, 2010).

1.8.4 Aminoglycosides
Aminoglycosides are used mainly in the treatment of infections caused by way of
aerobic, gram-negative microorganism (Isoherranen and Soback., 1999). It is
eradicated unchanged by way of renal excretion (Sande and Mandell, 1980;
Prescott, 2000e).

All contributors to this team have amino sugars in glycoside linkage. This group
includes the streptomycins, neomycin, kanamycin, paromomycin gentamycin, and
amikacin. (Kirk, 1978).

Aminoglycosides are generally known for their ototoxic and nephrotoxic
properties in both animals and humans (Drusano et al., 2007). Damage to the ear,
primarily the vestibular and cochlear nuclei, has been particularly noted in the case
of children uncovered to these compounds during pregnancy (Al-Aloul et al.,
2004; Matz et al., 2004; Selimoglu, 2007). The incidences of mild to severe renal
effects in patients treated with these antibacterials have been reported at around 10-
25% (Taber and Pasko, 2008). Additionally, allergic reactions associated with
these compounds have been reported (Tinkelman and Bock, 1984; Faridah et al.,
2004). The Federal authorities have imposed very low tolerance tiers and long
withdrawal periods for these compounds in food products, particularly for

neomycin, because these compounds tend to remain in the ear and kidneys for
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prolonged periods of time, sometimes months, after treatment (Stead, 2000;
Gehring et al., 2005).

1.8.5 Sulphonamide
Sulphonamides are reported, the first group of antibiotics used in therapeutic
medicine, and they still play an important role in medicine and veterinary practice
(Eyssen et al., 1971). In veterinary practice, Sulphonamides have been benefited as
antibiotic sellers in veterinary practice for several decades and are the fifth most
widely used group in veterinary antibiotics in European Union countries (Boxall et
al., 2002: Van Rhijn et al., 2002). Sulphonamides show antimicrobial activity with
trimethoprim, that is why they are frequently co-administered with this compound.
Among many Sulphonamides that has been defined, only a few are approved for

animals as veterinary medicine. (Van Rhijn et al., 2002).

The most frequently used sulphonamides are sulfadiazine, sulfadimidine,
sulfamethoxazole, sulfadoxine, and sulfadimethoxine (Van Rhijn, et al. 2002).
Sulfamethazine is used therapeutically to treat infections, to control the spread of
diseases as a preservative, to expand feed fertility and to increase growth rate (Ko,
et al., 2000, Furusawa, 2000). Sulphonamides and trimethoprim are used for the
treatment of respiratory and alimentary tract infections (Boison et al., 1996).
sulphonamide tissue residue concentrations from porcine urine and bile
concentrations (Randecker et al., 1987; Fodey et al.,1997) and bovine plasma

concentrations (Lee et al., 2001b).

Unfortunately, exposure to sulfonamides can induce adverse reactions in people
including photosensitivity, thyroid toxicity (particularly caused through
sulfadimidine), poisonous epidermal necrolysis (Stevens-Johnson Syndrome and

the extreme structure of the disease called Lyell Syndrome), urinary tract disorders,
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porphyria, hematopoietic disorders, onset of fetal hyperbilirubinemia and
kernicterus throughout late pregnancy, as properly as teratogenic effects (Dunn,
1964; Swarm et al., 1973; Peters et al., 1990; Mitchel, 1994; NRC, 1999; Slatore
and Tilles, 2004; Wang et al., 2006).

It has been reported that sulfonamides can induce hypersensitivity reactions in
approximately 10% of the general population and about 60% of patients with
human immunodeficiency virus (HIV) (Dewdney et al., 1991; Dayan, 1993;
Berends et al., 2001). Sulfonamides have a number of characteristics that increase
their potential for leaving residues in handled animals. For example, these drugs
tend to be eliminated unchanged from the body and be disseminated to untreated
animals through feed, water or environmental contamination. Furthermore, as these
drugs tend to persist for lengthy periods of time in the environment this can lead to
an underestimation of the exposure hazard (Bevill, 1984, 1989; Van Dresser and
Wilcke, 1989; McCaughey et al., 1990; Waltner-Toews and McEwen, 1994a,
1994b; Riviere and Spoo, 2001; Buur et al., 2006; Agwuth and MacGowan, 2006).
Sulfonamides can additionally persist at injection sites for over 30 days after
application, in contrast to other antibacterials that disappear from the injection site
within 24 hours such as neomycin, tylosin and oxytetracycline (Galer and Monro,
1996; Van Donkersgoed et al., 1999; Reeves, 2005, 2007).

Studies have shown that Sulphonamides are additionally capable to impede
cancerous cell agents (Stawinski et al., 2013; Xu et al., 2014). The withdrawal
time for Sulfamethazine is estimated to be fifteen days (Ko et al., 2000, Furusawa,
2000). Data from a sulfamethazine residue program recommended that 25% of
violations were due to the insufficient cleansing of feed mixers (Guest and Paige,
1991). Within the EU, the maximum residue limit in milk has been determined to

be one hundred ppb. Some countries do now not approve Sulphonamides in food
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for human consumption and determination of sulphonamides requires methods that

have low detection levels (Van Rhijn, et al. 2002).

1.9 Risk Factors for the Development of Residue in Food-producing Animal

Veterinary drug residues are one of the important problems for food contamination
(Doyle, 2006). VMPs and agricultural chemical compounds used according to
label directions should not result in residues at slaughter. However, possible
reasons for such residues include: Not following recommended label directions or
dosage (extra-label two usage); not adhering to recommended withdrawal times;
administering too large a quantity at a single injection site; use of drug-
contaminated equipment, or failure to top clean equipment used to combine or
administer drugs; dosing, measuring, or mixing errors; allowing animals get
admission to spilled chemical substances or medicated feeds; animal effects- age,
pregnancy, congenital, illness, allergies; chemical interactions between drugs;
variations in water temperature for fish species; environmental contamination; and
improper use of agricultural chemical substances such as pesticides (CFIA, 2014)
\Veterinary drugs or VMPs residues usually accumulate in the liver or kidney as a
substitute than other tissues. It has been noted that different residue levels can be
located in different tissue positions such as site and route of administration (Doyle,
2006). The most probable cause for drug residues may additionally results from
human management, such as improper usages, inclusive of extra-label or illegal
drug applications. However, the most obvious cause for unacceptable residues
might be due to failure to hold to the withdrawal period including the use of

overdose and long-acting drugs (Beyene and Tesega, 2014).

1. Age of animal: Weaning reputation and, to a lesser extent, the age of the animal

have an effect on drug disposition (Schwarz, 2014). For instance, the study

conducted on comparisons of the pharmacodynamics of norfloxacin nicotinate
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between weaning and unweaned calves published that the distribution of the drugs
did not vary between the groups of calves, but the total body clearance time was
accelerated in weaned calves, maybe due to elevated weight from the presence of
rumen fluid (Gips and Soback., 1996). Calves fed grain had shorter clearance times
(approximately four days) for sulfamethazine than unweaned calves. The removal
half-life of tinidazole is shorter in unweaned calves than in adult cows, while the
removal half-lives of apramycin is longer in calves than in adult cattle, possibly

due to the immaturity of the drug clearance system (Kaneene and Miller,1997).

2. Feeding: Diet can affect the bioavailability of drugs (Bushra et al.,2011). For
instances, study conducted to determine the effects of eating regimen content on
the bio-availability of orally administered fenbendazole to cattle and Indian buffalo
and fed dry hay either with or without fresh green herbage showed that animals
receiving feed containing fresh herbage had lowered bio-availability of the drug.
Fenbendazole stays in the rumen and is progressively released with digest, and the
presence of fresh herbage increases intestine activity and the waft fee of digesta,
which depletes the available stores of fenbendazole in the rumen. In regard to
feeds, actual gut contents can also affect drug uptake two and pharmacodynamics
(McConville et al.,1995; Kaneene and Miller,1997; Toutain et al., 2010).

3. Disease status: the disorder status of an animal can affect the pharmacokinetics
of drugs administered, which can influence the potential for residues (Boothe and
Reevers ,2012).is can occur either when the disease affects the metabolic system
(and hence drug metabolism), or when the presence of infection and/or
inflammation causes the drug to accumulate in affected tissues. For example, cattle
with acutely infected mastitis quarters, apramycin penetrates these areas of the
body, and concentrations of the drug have been observed at ten times over the level

recorded from cows without mastitis. Ketoprofen levels in milk increase during
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clinical mastitis the place there is an influx of serum components into the udder. In
calves with experimentally caused fasciolosis, the removals half-lives of antipyrine
used to be slightly increased, however, used to be slightly decreased for
erythromycin and statistically significantly reduce for oxytetracycline. The
proposed mechanisms for these changes were the modifications in liver
characteristic by fasciolosis, which changed the processing of drugs thru the liver
(Korsrud et al.,1993).

4. Pharmacokinetics: Is a term referred to the motion of drug into, thru and out of
the body: the time course of its absorption, bioavailability, distribution,

metabolism, and excretion (Boothe and Reevers ,2012).

5.Absorption: It is described as the process, which a compound passes from its
site of administration into the bloodstream (Boothe and Reevers ,2012).
Absorption is influenced through many factors such as the properties of cell
membrane, drug properties and route of administration and physiopathological
state of the animal. An indication of the rate of drug absorption is obtained from
the peaks plasma concentration (Cmax) and time reaching the maximum

concentration (Tmax) (Riviere et al.,1991; Boothe and Reevers,2012).

6.Distribution: It is the process whereby a drug is transported to all the tissues and
organs. After entering the systemic circulation, in something route of
administration, drugs are conveyed during the physiques and reach their site of
actions. There are four important factors responsible for the extent and rate of
distribution. These are the physicochemical properties of the drug, the
concentration gradient established between the blood and tissue, the ratio of the
blood of flow to tissue mass, and the affinity of the drug for tissue constituents and
serum protein binding. Only the fraction free form (unbound) of the drug is

capable of exiting the circulation to distribute through the body and exert
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undertaking at the site of action. The parameter, which defines the process of

distribution, is the volume of distribution (Botsoglou and Fletouris, 2001).

7. Metabolism (Biotransformation): It is the principal mechanism of elimination
for the transformation of drugs or xenobiotics into metabolites of the chemical
reaction. Hepatocytes play an extremely vital role in the metabolism of drugs and
xenobiotic-compounds that are foreign to the body, some of which are toxic. The
kidneys are responsible finally to dispose of these substances, but for effective
elimination, the drug or its metabolites must be made hydrophilic (polar, water-
soluble), that because re-absorption of a substance by the renal tubules is
dependent on its hydrophobicity. The extra hydrophobic (non-polar, lipid-soluble)
substance is, the extra likely it will be reabsorbed. Many drugs and metabolites are
hydrophobic, and the liver converts them into hydrophilic compounds through
using the classes of enzymatic pathways of biotransformation; phase | (non-
synthesis) and phase ll(conjugation). Phase | corresponds to functionalization
processes including oxidation, reduction, hydrolysis, hydration and isomerization
reactions. Phase Il reactions involve conjugations of the drug or section |
metabolite with the endogenous substrates such as glucuronic acid, sulfate, acetates
and methyl group. Although some drugs are eliminated from the body by using
uncharged, most drugs undergo metabolism the place the liver is the essential
organ of reaction. In addition, the liver’s function may additionally change the
drug’s shape to be inactive and easy to excrete but some drugs may be converted to

an activating form (Riviere et al.,1991).

8.Excretion: The process of excretion by which the parent drug or its metabolites
are removed from the body fluids. The kidney is the most important site of drug
excretion. There are three renal mechanisms; glomerular filtration, carrier-

mediated proximal tubular secretion and pH-dependent, passive tubular resorption
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in the distal nephrons. Renal insufficiency usually significantly affects drug
excretion. The systemic clearance and removing half-lives are necessary
parameters referring to the basic rate of removing (metabolism and excretion).
Although most compounds are excreted primarily through the renal, some pills are
partly or definitely excreted thru the bile. It has been stated that there is a full-size
species variant among animals in their usual capability to excrete capsules in the
bile; example, hen is characterized as excellent biliary excretes, whereas sheep and

rabbit are characterized as average and bad, excretes (Riviere et al., 1991).

9. Extra-label drug use (ELU): Referred to the use of an approved drug in a
manner that is not in accordance with the accepted label directions. ELU takes
place when a drug only accepted for human use is used in animals, when a drug
permitted for one species of animal is used in another, when a drug is used to treat
a circumstance for which it was now not approved, or the use of drugs at levels in
excess of encouraged dosages (Weaver,1992; Boothe and Reevers ,2012). For
instances, the use of phenobarbital (a drug only approved for use in humans) to
treat epilepsy in dogs and cats; the use of ivermectin in dogs and cats (an
antiparasitic only authorized for use in cattle); and the use of enrofloxacin solution
as a topical ear medication (only approved for use as an injection) are the common
ELU in veterinary medication (Gillian ,2003). There are conditions for ELU in
food animals. For example, when thinking about ELU of an authorized human
drug in food animals: the veterinarian ought to have medical rationales for the use;
the veterinarian may not use an approved human drug if an animal drug permitted
for use in food-producing animals can be used instead for the specific ELU; and if
scientific facts on the human food safety aspect of the use of the drugs in food-
producing animals is not available, the veterinarian have to take excellent measures

to guarantee that the animal and its food products will not enter the human food
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supply(Gillian,2003).The families of drugs (both in animals and humans), and
components currently prohibited for ELU in all food producing animals (including
horses supposed for human food) are chloramphenicol, Clenbuterol,
diethylstilbestrol (DES), dimetridazole, ipronidazole, furazolidone, nitrofurazone,
sulfonamide drugs in lactating dairy cattle (except approved use of
sulfadimethoxine, sulfabromo-methazine, and sulfamethoxypyridazine,

fluoroquinolones, and glycopeptides) (CFR.,2006).

10.Improper withdrawal time: withdrawal time (also known as the depletion or
clearance period) is the time for the residue of toxicological concern to reach a safe
concentration as defined by means of the tolerance. Depending on the drug
product, dosage form, and routes of administration, the withdrawal-time might also
vary from a few hours to several days or weeks. It is the interval necessary
between the last administration to the animals of the drug under regular situation of
used and the time when treated animal can be slaughtered for the production of
safe foodstuffs (Kaneene and Miller, 1997).

1.10 Incidence of veterinary drug residues: In many countries, VMPs can also
be used indiscriminately for the treatment of animal diseases or they might also be
used as feed additives for domestic animals (Jacela et al.,2009). Different studies
have been conducted by Zuo et al.(2012) in Pennsylvania . Babapour et al.(2012)
in Iran to show the incidence rate of VMPs residue in different parts of the world.
The research revealed that low level of heavy metals and gentian violet residue
from catfish was once detected (Zuo et al., 2012; Ozbay et al,.2013). Other studies
conducted in Nigeria additionally revealed the detection of antimicrobial drug
residues in commercial eggs (Kehinde et al.,2012), in meat from slaughtered
cattle( Ibrahim et al., (2009) .Furthermore, oxytetracycline and penicillin G from

milk (Desalegne et al.,2014), and tetracycline from cattle beef(Addisalem et al
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.,2012) were additionally detected in Ethiopia.the ongoing threat of antibiotic
contamination is one of the biggest challenges to public health that is faced with
the aid of the human population worldwide. Such residues are spreading rapidly,
irrespective of geographical, economic, or legal differences between international
locations (Darwish et al.,2013).Additionally, the study reported in 2004 by EU
revealed that the majority of residues confirmed in animals were antibacterial
agents (EC., 2010).Currently, the joint FAO/WHO Expert Committee on Food
Additives (JECFA) has also reported a range of veterinary drugs and other
environmental substances residues in a series of working documents. Additionally,
the JECFA has been participating in further evaluating the safety of residues of
veterinary drugs in food and in establishing acceptable daily intakes (ADIs) and
propose maximum residue limits (MRLs) for substances when they are
administered to food-producing animals in accordance’s with good veterinary

practice in the use of veterinary drug (JECFA ,2013).

1.11 The potential effect of veterinary drug residues on public health: Drug of
low-level of contamination generally can not generate a violation problem on
public health. However, extensive use of drugs can also increase the risk of an
adverse effect of residues on the customer including the occurrence of antibiotic
resistance (Samanidou and Nisyriou,2008; Beyene and Tesega, 2014) and
Therefore, prudent use of drugs in the manner of preventing feed contamination is
necessary (FSAI, 2007).

1.11.1 Development of drug resistance: Human health can both affect through
residues of drugs in food of animal origin, which may add cause direct side effects
(Beyene and Tesega ,2014), or indirectly, through selection of antibiotic
resistance determinants that may additionally spread human pathogen (Samanidou
and Nisyriou,2008;Landers etal.,2 012 ; Chang et al.,2014).
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The resistant microorganism can get access to human, both via direct contact
(Chang et al., 2014) or indirectly via milk, meat, and or egg. As the bacteria of
animal origin, they may additionally either colonize human endogenous flora or
superimpose and additional load to the-reservoir of resistance genes already
present in man. The potential for animal to human transfer of resistance exists.
Clearly, the use of antibiotic in livestock production has been associated with the
improvement of human antibiotic resistance (Landers et al.,2012; Chang et
al.,2014). The animal fed with the low prophylactic level of antibiotic may
enhance bacteria-evolving resistance to this antibiotic during the preparation or
consumption of food of animal origin (NRC,1991). It has been documented that
human develop drugs resistant microorganisms such as Salmonella,
Campylobacter, and Staphylococcus from food of animal origin (Chang et
al.,2014). Examples of drugs that have been shown to cause the growth of resistant
bacteria in the food of animal are fluoroquinolones and avoparcin. The resistance
of microorganisms, arising from sub-therapeutic makes use of penicillin,
tetracyclines, and sulfa drugs; in agriculture is suggested with the aid of the WHO
to be a high priority issue (NRC, 1991).

1.11.1.1 The Danger of Antibiotic to Human Resistance:

The major public health concern is the increasing occurrence of strains of bacteria
resistant to antibiotics. Some antibiotics are beginning to lose their effectiveness,
thereby making it difficult to treat some common illnesses. This is due to the over-
exposure of humans to antibiotics. This phenomenon has resulted in the removal or
restriction on the use of certain antibiotics. The use, and misuse, of antibiotics in
treating diseases in humans is the high reason for the development of resistant
bacteria. Continuous use of antibiotics can result in the emergence of a new

generation of organisms, which possess genes with resistance to sure antibiotics
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(McGrane, 2000). In humans, microbial resistance is an important problem in a
wide variety of infections of the skin, respiratory, genitourinary and

gastrointestinal tract (McEwen, 2006).

1.11.1.2 Mechanisms of resistance:

Whether residues arrive in the food chain by using unlawful use of prohibited drugs,
or inappropriately administered legal drugs, the fact stays that human ingestion of
animal drug residues has been linked to elevated drug-resistance of microorganism
that causes human diseases (Butaye et al., 2001). Bacteria have the number of
ways how they become antibiotic-resistant. For example, they possess an internal
mechanism of changing their structure, so the antibiotic no longer works, they
develop ways to inactivate or neutralize the antibiotic. Also, the microorganism
can transfer the genes coding for antibiotic resistance between them, making it
possible for bacteria never exposed to an antibiotic to acquire resistance from those
which have. The problem of antibiotic resistance is worsened when antibiotics are
used to treat disorders in which they have no efficacy (e.g. antibiotics are not
effective against infections caused with the aid of viruses), and when they are used

broadly as prophylaxis rather than treatment (Bayarski, 2006)

1.11.1.3 How the resistant microorganism transmits to human?

The antibiotic-resistant microorganism is transferred to people through direct contact
with animals fed with antibiotic containing feed or by way of people harboring
antibiotic-resistant bacteria (Concon, 1988). Some find out about have proven that
exposure to antimicrobial residues in food of animal products should end result to
the transfer of resistant strains of microorganisms to humans (Nisha, 2008; Jafari,
et al., 2000), and the Antibiotic resistance in E. coli is widespread globally, with
agents such as penicillin that found decreasing efficacy in opposition to it
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(Heritage et al., 2001). Generally, the resistance of microorganisms arising from
sub-therapeutic of penicillin, tetracycline and sulfa drugs in agriculture is
suggested with the aid of the WHO to be high priority problems (NRC, 1991).

1.11.2 Drug hypersensitivity reaction: Drug hypersensitivity is defined as an
Immune-mediated response to a drug agent in a sensitized patient, and drug allergic
reaction is restrained to reactions mediated by IgE. An allergic or hypersensitive
effect following administration of a drug (i.e., drug allergic reaction is pretty
comparable to that typified by way of allergic response to protein, carbohydrate,
and lipid macromolecules. Allergic reactions to drugs may include anaphylaxis,
serum sicknesses, cutaneous reactions, a delayed hypersensitivity response to drugs
show up to be more in many instances related with the antibiotics, especially of
penicillin (Riedl and Casillas, 2003). About 10% of the human population is
considered hypersensitive to an amount of a substance, such as penicillin, but in
animals, the extent of hypersensitive to, the drug is no longer properly recognized
(Boothe and Reevers , 2012). Certain macrolides may also in exceptional be
responsible for liver injuries, induced via a specific allergic response to macrolide
modified hepatic cells (Darwish et al. ,2013).

Drug residues additionally consist in allergic reactions and interference with
indigenous human intestinal microflora. Important effects on the whole due to the
presence of residual antibiotics consist in allergic reactions or the selection of a
resistant microorganism that could be transferred to human beings through the food
chain (Butaye et al., 2001).

1.11.3 Suppressing the herbal microflora:

Disruption of Normal Intestinal Flora the microorganism that usually live in the

intestine which acts as a barrier to prevent incoming pathogen from being set up
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and causing diseases. Antibiotics might also reduce the whole quantity of the
bacteria or selectively kill some important species. The broad-spectrum
antimicrobials can also adversely have an effect on a broad range of intestinal flora

and consequently cause the gastrointestinal disturbance (Cotter et al.,2012).

In addition, the consumption of trace degrees of antimicrobial residues in food from
animal origin may additionally have consequences on the indigenous human
intestinal microflora, which constitutes an essential component of human
physiology (Villard and Clasener, 1994). This microflora acts as a barrier against
colonization of gastrointestinal tract by pathogenic bacteria (Vollard and Clasener,
1994) and has an essential role for food digestion. So, the ingestion of trace level
of antimicrobials in food must take into account potentially hazardous effects on

the human intestine flora (Cerniglia and Kotarski, 1999).

1.11.4 Fermentation inhibition: The contamination of Milk with antibiotic
residues, and subsequently employed in the manufacture of cheese or yogurt, can
result in the inhibition of cultural development, due to removing or reduction of the
micro-organism critical to allow fermentation (McGrane, 2000) and this is very

important economically.
1.11.5 Peptic ulcers, gastric cancer, and Dieulafoy lesion:

Isik et al. (2008) and Isik, et al (2014) noted that the antibiotics may also cause the
elevated incidence of resistant Helicobacter pylori in the mucosa of the stomach.
By this several diseases such as peptic ulcers, gastric cancer and Dieulafoy lesion

Ooccurs.
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1.11.6 The lethal effect in human:

Chloramphenicol’s should make a lethal impact in human has led to restrictions on
the usage of this drug by way of Food and Drug Administration (FDA) and
regulations of WHO have banned chloramphenicol utilization in animals ('Yorke
and Froc, 2000; Lara et al., 2012; Mesgari et al., 2012).

1.11.7 Cancer:

The carcinogenic effect, the term carcinogen refers to an effect produced by means
of a substance having carcinogenic activity (ACS ,2014) large confusion has
existed due to the fact a carcinogen applies to resources that are so varied in their
qualitative and quantitative characteristics. The potential hazard of carcinogenic
residues is associated to their interaction or covalently binding to various
intracellular components such as proteins, deoxyribonucleic acid (DNA),
ribonucleic acid (RNA), glycogen, phospholipids, and glutathione (Aiello, et
al.,2005)

European Food Safety Authority (2007 issued an opinion on the impact of residues
in meat and reflected that epidemiological information supplied evidence for an
affiliation between some types of residues dependent cancers and meat

consumption.

In light of the carcinogenic potential of drugs™ residues and obvious human health
risks, the European Community forbade the use of steroids as growth-promoting
agents in livestock breeding (Boothe and Donald, 1998). In addition, information
had furnished evidence for an association between some forms of hormone-

dependent cancer and red meat consumption (Shankar et al., 2010).
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1.11.8 Anemia

Hazards of chloramphenicol observed in association with clinical use in humans
include dose-related, reversible suppression of the bone marrow, which is a
circulatory collapse in children less than 30 days on excessive doses and
irreversible, idiosyncratic, non-dose associated aplastic anemia (Waltner -Toews
and McEwen, 1994; Maria and Mary, 2012).

1.11.9 Teratogenicity Effect:

The teratogenicity effect the term teratogen applies to drug or chemical agent that
produces a toxic impact on the embryo or fetus during a critical phase of gestation.
Consequently, a congenital malformation that impacts the structural and functional
integrity of the organism is produced. The popular thalidomide incident involving
a number of children in Europe used to be a direct testimony to the hazard that may
additionally take place when such agent is administered during pregnancy (Boothe
and Donald, 1998). Of the anthelmintics, benzimidazole is embryo poisonous and
teratogenic when given during early stage of pregnancy because of the
anthelminthic activity of the drug (Aielloet al.,2005; EI-Makawy et al.,2006). In
addition to embryo toxicity which includes teratogenicity, the benzimidazole drug
of oxfendazole has additionally exhibited a mutagenic effect (El-Makawy et
al.,2006).

The regular thalidomide incident involving a number of children in Europe is a
direct testimony to the hazard that might also occur when such agent is
administered during pregnancy (Boothe and Donald, 1998). From the anthelmintic,
benzimidazole is embryo poisonous and teratogenic when given during the early
stage of pregnancy because of the anthelmintic activity of the drug (Aljello et al.,
2005).
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1.11.10 Nephrotoxicosis:

Aminoglycosides given in therapeutic dosages mainly cause ototoxicosis, but may
also additionally reason nephrotoxicosis, allergy, and neuromuscular disturbances.
(Lozano et al. 2012).

1.11.11Genotoxicity and mutagenic effect:

Mutagenic effect the term mutagen is used to describe chemical or physical agents
that can cause a mutation in a DNA molecule or damage the genetic component of
a cell or organisms. Several chemicals, such as alkalizing agents and analogous to
DNA bases, have been shown to elicit mutagenic activity (Brown, 2002). There
has been increasing concern that drugs, as well as environmental chemical
compounds, might also pose a potential hazard to the human population by
production of genes mutagens or chromosome breakage (Boothe and Donald,

1998) that can also have adversely affects human fertility (Foster and Beecr,2014).

Chloramphenicol and its metabolites should be genotoxic (Lozano and Arias,
2008).

1.11.12 Bone Marrow Depression: Chloramphenicol is broadly used in chicken
industries, due to its wide spectrum antimicrobial activity as well as its incredible
penetration into the tissues. Although it is recognized to exert several aspect effects
In humans such as bone marrow depression and grey syndrome in newborns
(Kaneene and Miller, 1997).

1.11.13 Other Harmful Effect:

Aminoglycosides can produce damage in urinary, vestibular and auditory functions

(Shaikh and Allen, 1985). Toxic and allergic reactions in humans and animals
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caused by way of tetracyclines have only been observed at therapeutic doses
(Berends et al., 2001)

1.12 How to Control Antibiotics Residues:
1.12.1 Withdrawal Periods:

The withdrawal period always printed on the label to define as the time that is
required for 99% of the animals in a population (treated according to label
directions) to have drug residues that are lower than accepted residue levels
defined via FDA (Jones, 2014).

1.12.2 Prohibition of the Harmful Groups:

Many European countries banned using antimicrobials as food additives. Sweden
prohibited in 1986 the use of additives belonging to the groups of antimicrobials in
feeding stuff. Avoparcin was banned in Denmark (1995) and Germany (1996),
spiramycin was prohibited in Finland (1998) because this product used to be used
in human medicine, and virginiamycin used to be prohibited in Denmark (1998).
Chloramphenicol, a broad-spectrum antimicrobial, was once previously broadly
used in veterinary and human medicine. Reports of aplastic anemia in human
beings arising from its use led to its ban in the USA and European Union (EU) in
1994. Nitrofurans, particularly furazolidone, furaltadone, nitrofurantoin and
nitrofurazone for livestock production used to be totally prohibited in the EU in
1995 due to worries about the carcinogenicity of the drug residues and their
potentially hazardous effects on human health (Mccalla, 1983; Vroomen et al.,
1990; Van KotenVermeulen,1993).

Due to the emergence of fluoroquinolone-resistant microorganism particularly

Campylobacter and Salmonella, the Food and Drug Administration (FDA) in 1977
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banned the use of fluoroquinolones in treating poultry but the use of sarafloxacin
and enrofloxacin in chicken used to be permitted, but an increase in
fluoroquinolone-resistant Campylobacter spp. in poultry was linked to elevated
incidence of infection with resistant Campylobacter spp. in humans. Finally, FDA
in 2005 prohibited the utilization of enrofloxacin in poultry and sarafloxacin have
been withdrawn via the producer, for this reason, usage of any members of
fluoroquinolones in poultry species is unlawful with the aid of FDA (Davis et al.,
2009).

1.12.3 Monitoring the animal feed stuff:

Animal feedstuffs are also analyzed for antibiotic residues. Animal finishing feed
which is fed to animals in the period before slaughter, should be certified free of
veterinary drugs and a specific withdrawal period is set for each antibiotic. The
antibiotics commonly administered through animal feeds are the macrolides and
polypeptides which are used in growth promoting and the ionophoric polyether
antibiotics, used to improve feed effectivity and for the treatment of coccidiosis
(McGrane, 2000).

In a recent study analysis of feedstuffs in Northern Ireland, the authors concluded that
contaminated feedstuffs detected, chlortetracycline was detected in 50 % of the
samples. Sulphonamides have been the next most regularly detected category9
(Lynas et al., 1998). Cross-contamination during milling is the prime cause of
unintended antibiotic residues in feedstuffs. To stop global trade barriers related
with drug residues in beef, the conditions must be applied consist of
standardization of checking out methods used to observe drug residues,
standardization of strategies for identifying minimum residue levels and the
establishment of active surveillance programs to monitor residues (Kaneene and
Miller, 1997).
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1.12.4Increase the Awareness of the owners:

Although public awareness of the drug residue trouble in meals is high and various
governmental agencies spend large quantities of time attempting to control this

problem, residues in animal tissues are still a vital challenge today (Seri, 2013).

1.12.5 Law Force:

In the USA all animal drugs have to be accredited with the aid of FDA before they
can be marketed for public use. Receiving FDA approval is a complicated and
expensive process, as the drug developer should prove that the medicine is safe and

fine when used at the proposed labeled dosage.

The New Animal Drug Application (NADA) must include all the possible side
effects the drug can also cause and show that they can consistently manufacture the
product with ingredients from safe and reliable sources. If the drug is for food
animals, then withdrawal times (WDT) should be provided at the labeled dosage to
ensure that the residues in meat, milk, and eggs are below ranges protected for

human consumption (Jones, 2014).

The food industry and the respective authorities carry out manage programs and
monitoring for drug residues in food for the good of public health and to avoid
financial Loss (Cacciatore et al. 2004). European Medicines Agency (EMA)
recommends that if the target tissue of a drug is muscle, then the regulatory
authorities ought to set the WDT on the MRL for muscle (Jiang et al., 2006).

1.13 The challenge of regulation applications:
Differences in testing and regulations for different countries complicate the use of
antimicrobials, particularly in animals that may be slaughtered for other

international locations (Jones, 2014). Varies from united states to country, within a

80



country, and between farms, depending on Policies. Moreover, the systems used to
detect antibiotics in EU countries are developed and applied by governments,
companies, and farmers exhibiting many differences (Inge and George, 2006).
There is no screening check currently reachable to detect the MRL of all approved
drug classes of antibiotics. Everyone looks at has barriers for specificity,
sensitivity, or ease of use at a slaughter facility and differences in testing and
guidelines for different countries complicate the use of antimicrobials, especially in

animals that can also be slaughtered for other countries (Jones, 2014).

1.14 The Minimum or Maximum Residues Limits (MRL):

According to the European Union’s definition, the MRL is the maximum legally
acceptable quantity of pharmacologically energetic resources or degradation
products and their metabolites in foodstuffs originating from animals. The purpose
of the MRL is restriction the exposure of customers to residues of medicines used
in food animals, to concentrations that do not pose human health danger (Kennedy
et al., 2000).

WHO and FAO have set standards for the suited day by day intake and maximum
residue limits in foods (FAO/WHO, 1995). In many international locations of the
world, this upper level is referred to as the maximum residue degree (MRL), whilst

in the United States, it is termed as tolerance (Riviere, 1999).

In March 2010, Food Safety Inspection Service (FSIS) National Residue Program
(NRP) for Cattle Audit Report (24601-08-KC), concluded that the countrywide
residue program was once not carrying out their mission and identified several
areas of concern that need to be rectified. The FSIS, Environmental Protection
Agency (EPA), and Food and Drug Administration (FDA) have been tasked to
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work together to find more effective approaches to test for residues and set new

acceptable residue levels (Jones, 2014).

1.15 Residue Acceptable daily intake (ADI):

It is the amount of a substance that can be ingested each day over a lifestyles time
except considerable health risk. Calculation of ADI is based on an array of
toxicological safety evaluation that takes into acute and long-term exposure to the
drug and its potential impact (EC, 2001). If the drug is no longer a carcinogen, the
no observed effect level (NOEL) of the most sensitive effect in the most sensitive
species divided by a safety factor is used to determine an ADI for drug residues.
the FDA will calculate the safe concentration for each edible tissue the use of the
ADI, the weight in kg of an average grownup (60 kg), and the quantity of the
product eaten per day in grams as follows (CFR.,2006). Safe concentration= [ADI

(ng/kg/day) x 60 kg] / [Grams consumed/day].

1.16 The effect of Cooking on antimicrobial residues:

Cooking procedures can't damage the total quantities of this drug however it can
only reduce their amounts and most of the residues in the boiling process are
excreted from tissue to cooling fluid during the boiling process. Thus, exposure to
residues can be decreased by means of discarding any juice that come from the
edible tissues as they are cooked. Among the various agents affecting antimicrobial
residues after the cooking process, it was once found that cooking time and

temperature ought to play the most important roles (Javadi et al., 2011).

1.17 Drug residue and HACCP:

The Food Safety and Inspection Service (FSIS) is a branch of the US Department

of Agriculture (USDA) that monitors and investigates conditions in slaughter
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plants through taking tissue samples and analyzes them for chemical residues and
then it may recommend that carcasses or products found in violation are
condemned and destroyed. HACCP systems are increasingly used to replace or
supplement usual meat inspection and end-point sampling. Livestock producers
and veterinarians must be aware of these altering necessities for farm-animal food
safety. The applications of GMPs and/or HACCP at the farm or the slaughterhouse
require a level of administration sophistication that normally is now not on hand in
developing countries (Paul, 1997). For the high-quality prevention and control of
residues establishments that slaughter sure classes of food animals must address
chemical residues within their HACCP system (Bria, 2011) good manufacturing
practices (GMP) (Brynes and Weber, 1996; 21CFR225 and 226, 2010). Scheduled
sampling plans consist of the random sampling of tissue from healthy appearing
food animals in accordance to the available intelligence reviews on the incidence
and incidence of specific compounds in food products in a area (FSIS-NRP, 2008).
These sampling plans are devised with the cooperation of members of the NRP-
Surveillance Advisory team, that includes members from the Environmental
Protection Agency (EPA), the Food and Drug Administration (FDA), the Center
for Disease Control and Prevention (CDC), the Animal and Plant Health Inspection
Service (APHIS), the Agricultural Marketing Service (AMS), the Agricultural
Research Service (ARS) and individuals from the FSIS. Based on the suggestions
of this committee, the NRP proposes analytical techniques for identifying and

evaluating drugs of difficulty through production class; such as:

1) Prioritizes drugs for monitoring;
2) Develops reports on the incidence of residue violations (FDA, 2005b).
In-plant generated sampling occurs when the public health veterinarian suspects that

an animal or flock may additionally have been treated with a pharmacologically
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active compound which may create residues. This decision to select and test a
specific carcass is based on professional judgment and standards outlined in FSIS
Directives 10,800.1 and 10,220.3 (FSIS, 2007). These criteria may include animal
disorder signs and symptoms, producer records or results from random scheduled
sampling. When an inspector generated pattern is collected, the carcass is held
pending the results of laboratory testing. If a carcass is found to contain levels of
residues that exceed the imposed tolerance level for that product in that specific
food product, the carcass is condemned (FSIS-NRP, 2008).

1.18 Antibiotics in Human Food:

Veterinary drugs are generally used in farm animals for therapeutic and
prophylactic purposes, they include many kinds of compounds which can be
administered in the feed or in the drinking water. In some cases, the residues may
additionally proceed from contaminated animal feedstuffs (McEvoy, 2002). Drugs
in food animal species some of these drugs can be approved only in specific
circumstances (therapeutic purposes) but under strict control and administration by

way of a veterinarian (Van Peteguem and Daeselaire, 2004).

Rapid methods for the detection and characterization of chemical and veterinary
drug residues in foods of animal origin constitutes a dynamic area in food
processing, from the standpoint of food safety. Residues from these substances are
present in edible tissues milk and eggs and might also exert different stages of

toxicity on customers upon consumption (Suhren et al., 1996).

Previous studies at Sultan Qaboos University proved that a few kinds of antibiotic
residues have been discovered in meat samples of poultry, sheep, and goats
(Mahgoub et al., 2006 and Kadim et al., 2009). Anti-microbial activity has also
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been discovered in all commercial milk products sold in Oman (Srikandakumar et
al., 2004).

1.19 Methods of Residue detection in meat:

Methods are normally divided into screening and confirmatory, for antimicrobial
residue control, some laboratories add a third intermediary stage based totally on
the post-screening test which offers structural or biological activity data about the
residue (Stolker and Brinkman, 2005). There are more than a few chemicals,
microbiological and immunological assays used to detect antibiotic residues meat
(Ramirez et al., 2003).

1.19.1 Screening test:

Screening method can be defined as techniques that are used to detect the presence
of a substance or class of components at the level of interest. These methods have
the capability for an excessive sample through and are used for large numbers of
samples for potential non-compliant results. They are specifically designed to keep

away from false compliant results (Sanders, 2007).

Historically, screening of antimicrobial activity in animal production began in the
60's with the problem of inhibitory activity detected via dairy industry for the
duration of milk processing (yogurt or cheese) (Mitchell et al., 1998). Screening of
animal products for veterinary drugs began mainly with the dairy enterprise to
overcome issues associated to fermentative dairy production, from 1970s
regulatory screening of slaughtered animals was started (Mariél,2007). Two Kinds
of analytical techniques are commonly used, the screening techniques that consist
of microbiological tests (Disc assay, modified Premi and Delvotest methods) (De
Wasch et al., 1998; Salman et al., 2012 and Hind. et al .2012).
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1.19.2 Bio-based screening methods

Bio-based screening methods used for the detection of antibiotics in products of
animal origin have been reviewed (Popelka et al., 2004; Pikkemaat, 2009; Chéafer-
Pericés et al., 2010; Meng and Xi, 2011). The most commonly applied bio-based
screening techniques for antibiotics are microbiological inhibition assays,

Immunoassays and reporter gene assays (Bovee and Pikkemaat, 2009).

Preparation procedures and handlings of samples, especially solid and
heterogeneous foods like meat, kidney or liver, are very important in order to make

sure better sensitivity of the screening assessments (McCracken et al., 2000).

In general, they do not require very laborious sample pretreatment steps. They
might also detect the presence of an antibiotic residue or a class of antibiotics and
usually allow excessive sample throughput. Biologically based totally assays,
regularly employed for screening purposes, consist of microbial inhibition assays,

Immunoassays, enzyme and receptor assays (McGrane, 2000).
1.19.3 Biologically based assays:

1.19.3.1 Microbial inhibition assays

The microbiological methods used for detecting antimicrobial residues in foodstuffs
are primarily based on inhibiting microbial growth, microbial receptor activity, and
enzymatic reactions. Microbial inhibition assays involve culturing a
microorganism from a standard strain, usually, Bacillus stearothermophilus,
Bacillus subtilis, Bacillus cereus, Micrococcus luteus, Escherichia coli, Bacillus
megatherium, Sarcina lutea and/or Streptococcus thermophilus (Schumacher et
al., 2001). Microbiological methods are quite suitable for the detection of

antimicrobial residues specifically as they are less pricey than immunochemical
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and chromatographic methods) and are able to screen a large number of samples at
minimal cost (Pikkemaat, 2009). Microbial inhibition assays tend to be nonspecific
in nature, therefore they are used as screening methods to identify samples which
may additionally include antibiotic residues and these query high-quality samples
are then subjected to similar analysis. They are many times employed for routine,
qualitative analysis, due to their speed and ease of use (McGrane., 2000).
Microbiological inhibition assays are based totally on a reaction between a
microorganism and the antibiotic existing in the sample. Different inhibitory tests

were developed to screen special animal products (Popelka et al., 2004).

1.19.3.2Charm test

The Charm | and Charm Il checks are microbial receptors or antibody assays for
the detection of antimicrobial drugs (Toldra and Reig, 2006). Separate tests for the
antibiotic drug families' B-lactams, macrolides, Sulphonamides, tetracyclines, and
chloramphenicol are available. The tetracyclines and chloramphenicol assays are
antibody assays and the remaining are microbial receptor assays. A binding reagent
(@ microbial cell with unique receptors for the antibiotic in question or, for
tetracyclines and chloramphenicol, an antibody specific to the antibiotic) is added
to the sample (McGrane, 2000).

The test employs C14 or H3 radio labeled antibacterial to compete for the binding
sites. If the antibiotic is present it will bind to the receptors on the microbial cell
(or antibody) and prevent the binding of radiolabelled antibiotic, which is added
subsequently. Therefore, the more radiolabelled antibiotic detected the lower the

concentration of antibiotic in the sample (Navratilova, 2008).

Detection of sulphonamides, streptomycin and erythromycin antimicrobial residues

in suspected meat samples the usage of the Charm Il receptor assay, was once
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compared with the results obtained using thin layer chromatography or liquid
chromatography; the comparison showed that Charm Il test is a suitable
alternative, with a decrease limit of detection. Also, results showed the incidence

of false positives to be higher the use of the Charm 11 test.

1.19.3 .3The Charm Il assay:

Korsrud and De Ruig et al. (1989) described the detection of antimicrobial residues
in suspect meat samples the usage of the Charm Il receptor assay. Sulphonamides,
streptomycin, and erythromycin had been the antibiotics of interest. They
compared the results with these obtained the usage of thin layer chromatography or
liquid chromatography and confirmed the Charm Il test to be an acceptable
alternative, with a lower limit of detection. The results showed the incidence of
false positives to be higher, using the Charm Il test; however, this may also be due

to the lower sensitivity of the Charm 11 assay (McGrane, 2000).

The estimated detection sensitivities of the Charm Il test assay, were 10 ppb for
penicillin G (which has an MRL of four ppb in milk), 200 ppb for gentamicin
(which has an MRL of 100 ppb in milk), and 300 ppb for tetracycline (which has
an MRL of 100 ppb in milk) (McGrane, 2000). The most disadvantage of charm
tests is the price and the need for waste disposal (Toldra and Reig, 2006).

1.19.3.4 Cite Probe (3-lactam) kit:

This test is primarily based on the binding of P-lactam antibiotics via a penicillin-
binding protein on a membrane. An absorbance reader is used to assess the color

exchange which indicates if the sample is positive or negative (Color et al., 1994).
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1.19.3 .5 The Lactek (P-lactam) Kit:

It is primarily based on the principle of enzyme-linked immunosorbent assay
(ELISA), where antibodies are coated inside a tube and response measured as

optical density (Boison et al., 1995).

1.19.3 .6 The tube and plate test:

The tube and plate tests are the most common formats for this kind of screening
assays (Berendsen, 2013). The tube check consists of a growth medium inoculated
with a bacterium, supplemented with a pH or redox indicator. If no specific
antibiotics are present, the bacteria begin to grow and produce acid, which will
cause a detectable color change. If antibiotics are present that inhibit bacterial

growth, no color change will occur (Hoff et al., 2011).

1.19.3.7 The plate test assay:

The agar diffusion assay can be carried out as a tube or plate assay (Hewitt, 1977).
An agar gel capable of supporting the growth and multiplication of micro-
organisms is inoculated uniformly with a suspension of a test organism that is
sensitive to the antibiotic(s) under test. When an aqueous solution is placed in
contact with the gel, any antibiotics present may also diffuse from the solution into
the gel. The antibiotic will inhibit the increase and multiplication of the micro-
organism and so a clear zone will appear in the agar around where the sample was
applied. This is termed the zone of inhibition (Hewitt, 1977). The size of the sector
Is proportional to the concentration of the antibiotic present. Penicillins,
tetracyclines, aminoglycosides, and cephalosporins have all been detected by the
use of this method (Cullor et al., 1994).
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The plate test consists of a layer of Nutrient Agar inoculated with bacteria and the
samples are brought onto the surface. If no specific antibiotics are present, the
bacteria start to grow throughout the plate. If a specific antibiotic is present, no
bacterial growth will occur around the sample, which can be observed from the

microorganism free inhibition zone (Berendsen, 2013).

1.19.3 .8 Plate assay method:

Sterilized nutrient agar plates were inoculated with a loop full of a freshly prepared
suspension of every bacterium. An incision was made in the tissue sample, then
using clean sterile forceps, a sterile paper disc was once placed into the incision
and left till it was soaked and then the disc was transferred and placed on the agar
surface. The plates have been then inverted and incubated at 37- 38°C forl8- 24
hours. The presence of antibiotic residues in the sample was once indicated by way
of the presence of an inhibition area of a diameter of 2mm or more. The absence of
antibiotic residues used to be indicated by using the absence of inhibition zone
around the growth or the presence of a sector of less than 2mm (Tajik et al., 1998
and WahabAlla et al., 2011).

- Factors may influence sensitivity results of agar diffusion methods:
Several factors may influence sensitivity results of agar diffusion methods besides
the type of the test organism. It has been reported that the results might be affected
by, e.g., the composition of the sample tested, agar thickness, concentration of the
test strain spores in the medium, technique of sample application, agar pH,
evaluation of results, etc (Navratilova et al., 2010).

1.19.3 .9 Advantages Plate assay method:

1-Some of these tests are available as kits with a high sample throughput. They

need limited laboratory capacity to ensure reproducible conditions of application.
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A few of them need a more experienced laboratory that is able to produce a
medium and a bacterial suspension. They are widely used to perform residue

control and self-control by industry (Pikkemaat, 2009).

2-An important advantage, compared to immunoassays and instrumental methods, is
that microbiological tests can detect any antibiotic compound that shows

antibacterial activity (Pico and Barcelo, 2008).

3-Moreover, they have the potential to cover the entire antibiotic spectrum within one
test (Pikkemaat, 2009).

1.19.3 .10 Disadvantages Plate assay method (Berendsen, 2013):

1-The most important drawbacks of the microbiological tests are their lack of

selectivity, especially the tube test.
2- Relatively high detection limits.
3- Long incubation time.

4-As a result, microbiological inhibition assays are now not appropriate for detection

of banned antibiotic compounds like chloramphenicol.

1.19.3 .11 The Swab Test on Premises (STOP):

Using of tissue that is macerated with the swab, the swab is then incubated on
medium inoculated with Bacillus subtitles and with a disk containing an antibiotic
for 16-24 hours (Korsrud et al., 1998).

1.19.3. 12 The Calf Antibiotic and Sulfa Test (CAST):

By using of kidney fluid collected by way of making an incision in the kidney and

absorbing fluid, placing the fluid with Bacillus megaterium in the medium and
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incubat for 16-24 hours. For both the STOP and the CAST, a zone of inhibition
around the swab demonstrates the presence of a microbial inhibitor in the

accumulated sample (Jones, 2014).

1.19.3 .13 The Fast Antimicrobial Screen Test (FAST):

Using of B. megaterium and the same medium as the CAST test. However, the
medium is supplemented with dextrose and bromcresol purple, which allows the
bacteria to develop at a faster rate, for this reason reducing the required incubation
time from 16 to 6 hours (Jones, 2014).

1.19.3 .14 Disadvantages:

None of these approved screening tests (FAST-CAST-STOP) in the U.S. is

sensitive enough to detect chloramphenicol or sulfa drugs (Jones, 2014).

1.19.3.15 The Live Animal Swab Test (LAST):

Screening of urine and plasma anti mortem for drug residues. The LAST was adapted
from STOP assay but they use a higher concentration of Bacillus subtilis spores in
the assay (Jones, 2014).

1.19.3 .16 Delvotest:

Based on microbial inhibition, enzyme inhibition assays, such as “Penzyme”, and

bacterial metabolism inhibition assays (Moats, 1999).

1.19.3 .17 The evaluation of inhibition Kits assay:

Korsrud et al. (1998) recently evaluated a large quantity of microbial inhibition kit
assays. They concluded that while the ideal test kit does not exist, due to

limitations in sensitivity, specificity, and ruggedness, they ranked the New Dutch
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Kidney Test (One-plate test) and the "Swab Test on Premises” (STOP) highest

with appreciate to cost, labor, and specificity.
1.19.3 .18 Four -plate method (EU4pt):

This method was first published in 1980 (Bogaerts and Wolf, 1980) and is based on
three Bacillus subtilis based test plates and a fourth Micrococcus luteus plate
(ATCC 9341, renamed to Kocuria rhizophila (Tang and Gillevet 2003). Within the
EU this method served as a reference till it used to be decided to determine
acceptable residue limits on an extra scientifically based totally approach (the
effectuation of Council Regulation (EEC) 2377/90 (EC, 1990) and MRLs have

been set at degrees past the detection functionality of this method.

Although the EU4pt is generally recognized not to be sufficiently sensitive, it is

still used in many laboratories (Gaudin et al., 2008; Berendsen et al., 2010)

Recently the Premi Test and a similar test, the Explorer (Zeu- Inmunotec), have
gone through an extensive validation carried out by way of the EU Community
reference laboratory (Gaudin et al., 2008, Gaudin et al., 2009).

1.19.3 .19 Method:

The EU4pt was performed tests essentially similar to Bogaerts and Wolf (1980). Test
agar pH 6 (Merck), Antibiotic medium Il (Difco) (adjusted to pH 7.2,
supplemented with trimethoprim to a final concentration of 50 pg 1-1), and Test
agar pH 8 (Merck), were inoculated with about 104 two CFU/ml B. subtilis BGA
spores (Merck) and Test agar pH 8 (Merck) was inoculated with 104 CFU ml-1 K.
rhizophila ATCC 9341. A volume of 105 ml of the inoculated growth media was
poured in 245 x 245 mm square Petri dishes, resulting in a layer of 2 mm

thickness.
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Samples have been prepared by means of freezing a thin slice of muscle briefly at -
80°C and subsequently take out disks, using a cork borer with a diameter of 4 mm.
Meat disks have been placed on each of the 4 test plates, with a maximum of 24
samples per plate. As a quality control on every plate a paper disk impregnated
with either 10 IE penicillin, 5 pg sulfamethazine, 0.5 ug dihydrostreptomycin or
0.5 pg tylosin was once added (by adding 100 pl of a clean 10x stock).

Test plates had been incubated for 14-16 hr at 30°C (B. subtilis) or 37°C (K.
rhizophila).

1.19.3 .20 Disadvantages:

The four-plate test it’s not enough sensitive to all antibiotics e.g.: Sulphonamide
and chloramphenicol, to ensure that they are under the MRL values, the test is
incapable to determining which antibiotic of a certain class is present and false

positive and negative results have been reported (Okerman et al.,1998).

1.19.3 .21 Premi Test:

The Premi Test used to be essentially performed according to the manufacturer’s

instructions.

The check is based on the analysis of 100 ul of liquid sample extracted from the
tissue. For the preparation of kidney juice, al0 ml centrifuge tube was filled with
roughly cut pieces of kidney taken from the cortex-medulla interface. This sample
used to be heated for 10 min. at 80°C, then cooled down and centrifuged for 10 min
at 27000 x g.

Sample preparation for muscle was performed in a similar way. Samples of 100 pl
of supernatant were applied on the test vials and removed after 20-30 minutes of

pre-incubation at room temperature.
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The vials were sealed and transferred to a 64°C water bath and incubated until
most of the samples had become yellow, which was usually after approximately 3

hrs with muscle fluid and 4 hrs when kidney used to be analyzed.

Samples showing a positive result, which used to be described as the absence of
any color change, have been retested the next day, which includes a penicillinase
test for identification of beta-lactam antibiotics. Only samples positive in this 2nd

test have been forwarded for chemical confirmation. (Fac, 2010).

1.19.3 .22 Disadvantages:

With respect to tetracyclines, it has been shown that Premi Test lacks enough
sensitivity to detect these antibiotics at the MRL in muscle (Okerman et al., 2004;
Pikkemaat et al., 2009a).

1.19.3 .23 The Nouws Antibiotic Test (NAT):

The Nouws Antibiotic Test (NAT) is the routine antibiotic screening method
applied t0199 slaughter animals in the Netherlands (Fac, 2010) comprises a 5-plate
(residue group-specific) initial screening based on the analysis of renal pelvis-fluid
(Pikkemaat et al., 2008), and two subsequent post-screening tests for further
analysis of kidney and/or muscle of suspect animals (Pikkemaat et al., 2009a;
Pikkemaat et al., 2009b). The EU4pt, the NAT and the Premi Test (muscle and
kidney), had been performed in parallel on slaughter animals tested within the

framework of the national monitoring program.

1.19.3 .24 1Method:

The Nouws Antibiotic Test is a test system involving a preliminary screening of
renal pelvis fluid (pre-urine) and post-screening of muscle and kidney. Initial and

post-screening tests each comprise a series of test plates, every optimized for the

95



detection of one or two antibiotic groups in a particular matrix. The initial
screening comprises 5 plates: a Bacillus cereus ATCC 1178 plate specific for
tetracyclines (T), a Kocuria rhizophila ATCC 9341 plate specific for beta-lactam
antibiotics and macrolides (BandM), a Yersinia ruckeri NCIM 13282 plate specific
for quinolones (Q), a Bacillus pumilus CN 607 plate specific for sulfonamides and
diaminopyrimidines (S) and a Bacillus subtilis BGA plate particular for
aminoglycosides (A). The exact composition of the individual test plates and the
procedure had been described in detail in (Pikkemaat et al., 2008). In brief, an
incision is made in the kidney and renal pelvis is collected by means of absorption
to paper disks, which are placed on the interface of the medulla and the cortex.
Each kidney is sampled with five paper disks, one for each test-plate. The paper
disks are applied to punch holes in the test plate and supplemented with a plate
particular buffer. After overnight incubation, the emergence of a growth inhibition

area indicates the presence of antimicrobial residues in the animal.

Suspect samples, showing an inhibition zone on one or more test plates, are
additionally analyzed by post-screening of kidney and/or muscle, limited to the
residue group for two which the initial screening tested positive. Samples for post-
screening are prepared by homogenizing kidney or muscle and isolating tissue
fluid from the homogenate by centrifugation after a brief heating step. The post-
screening is based on a multi-plate principle similar to the initial screening and
described in detail in Pikkemaat et al. (2009b) for kidney and in Pikkemaat et al.
(2009a) for muscle.

1.19.4 Immunoassays:

These methods are primarily based on the interaction antigen-antibody which is very
specific for a residue. The most common technique is the enzyme-linked
Immunosorbent assay (ELISA).
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ELISA kits are available for a specific residue such as sulfamethazine or a group of
related compounds such as sulphonamides. ELISA Kkits have proven accurate
overall performance for the analysis of antibiotic residues in meat (De Wasch et
al.,2001; Lee et al., 2001; Gaudin et al., 2003; Cooper et al., 2004; Huet et al.,
2005; Wang et al., 2006; Mahgoub et al., 2006; Kadim et al., 2009), and especially
in the analysis of antibiotic residues in meat like tylosin and tetracycline, (Zuo and
Ye, 2006).

There are different formats for antigen quantification like the double antibody or
sandwich ELISA tests and direct competitive ELISA tests.

Radioimmunoassay is based on the measurement of the radioactivity of the

immunological complex (Samarajeewa et al.,1991).

The assays based totally on immune or receptor affinity are designed to give a
positive response in line with the level of interest in the matrix tested. They are
used each day for self-control in the milk industry to screen residue of several
antimicrobial residues such as [-lactams, Sulphonamides, and tetracyclines
(Navratilova, 2008). Effective kits are developed for some aminoglycosides and
are used to screen these compounds in kidney or urine by some countries. Some
laboratories use them also as publish screening test after a positive inhibitory test
to provide data about the chemical family of the residue. ELISA tests for analysis
of R-lactams, chloramphenicol, tylosin, tetracyclines, nitroimidazoles,
sulphonamides and also sedatives had been reported (Sai et al., 2010; Fernandez et
al., 2010 Babington et al., 2012).

1.19.5 Advantages:

An important benefit of immunoassays is that they are able to observe the presence

of antibiotics at very low levels, which makes them even useful for screening of
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banned substances. The kits allow the analysis of a large range of samples per Kit,
do not require sophisticated instrumentation, the results are available in a few

hours and are quite specific and sensitive (Shankar et al., 2010).

ELISA it’s a confirmatory test in accordance to Tajik et al. (1998) the
confirmatory methods using more complex and advanced techniques such as
ELISA and HPLC.

1.19.6 Disadvantages:

However, the main challenge of immunoassays is the manufacturing and supply of
antibodies that should be selective about the targeted antibiotic compound or group
(Shankar et al., 2010).

1.19.7 Biosensor

Biosensors are designed to operate in actual time and be able for the simultaneous
detection of single or multiple veterinary drugs residues in a sample at a time
(Elliott et al.,1998). In general, these new technologies are getting good reception
in control laboratories due to the reduction in total time and the possibility to
analyze simultaneously multiple residues in short time for many samples (Franek
and Hruska, 2005).

biosensors are designed against precise classes of antibiotics and, in fact, have
shown good detection of tetracycline, streptogramin and macrolide antibiotics in
milk and serum. The design of these sensors is compatible with the ELISA-type
format and the loss of color gives a readout that is proportional to the antibiotic
concentration (Weber et al., 2004). Different kinds of biosensors have been
developed to screen veterinary drugs (Berendsen, 2013). They utilize biological

molecules, such as enzymes, or antibodies, capable of recognizing specifically
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targetted analytes. The molecules are coupled to a transducer that responds to the
reaction between the analyte and the bound biological molecule. The resulting
biochemical signal is measured optically or converted into the electronic signal that
Is further processed inappropriate equipment. Some authors have reported that
there is no need for sample clean-up (Shankar et al., 2010).

The reporter gene assays biosensors consist of a genetically modified bacterium,
containing an inducible promoter, responsive to a antibiotic, coupled to a reporter
gene or operon (Bovee and Pikkemaat, 2009). Based on the presence or absence of
responsive antibiotics, the reporter gene induces a fluorescent sign, or the operon
impacts the transcription to produce or inhibit a signaling process (Berendsen,
2013).

The tetracycline cell-biosensor used to be found to be more sensitive and faster

compared with the microbial inhibition test (Pikkemaat et al., 2010).

1.19.6 .8 The important advantages (Toldra and Reig, 2006).

1- Biosensor is easy to use

2- Availability of results in a short time,

3-Analysis of multiples residues in one shot, full automatization,

4- High productivity (high throughput technique of up to 120 samples per hour).

1.19.6 .9 Disadvantages

1- The technique includes high operative costs
2-The analysis is restricted to available chips

(Toldra and Reig, 2006).
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1.19.7 Chemical methods:

Among chemical methods are high-performance liquid chromatography (HPLC),
gas-liquid chromatography, radioimmunoassay, thin layer chromatography (TLC)

and electrophoresis (Ramirez et al., 2003).

1.19.7 .1 Thin layer chromatography:

TLC methods are also employed for antibiotic screening, as they can provide high
sample throughput and especially high detection sensitivities. Silica and cellulose
acetate plates are typically employed, and a variety of solvents and mixtures of

solvents used for analyte separation (Shankar et al., 2010).

TLC-bioautography is a popular method for the analysis of antibiotic residues.
Following separation by TLC, the analytes are detected by means of a microbial
inhibition assay. The chromatography plate may also be incubated against an agar
plate seeded with sensitive micro-organisms (Choma et al., 2002). TLC has been
applied to a large vary of antibiotic residues including sulphonamides,
aminoglycosides, = macrolides, R-lactams  (McGrane,2000), clenbuterol,
nitroimidazole, other agonist and thyrostatic drugs (Shankar et al., 2010). TLC-
mass spectrometry has been reported as antibiotic residue screening method two
Various detection techniques have been employed. Detection may additionally
require the addition of a visualization agent, such as Fast Violet B salt to the plate,
with heating, to create a colored product. Direct UV scanning of the plate is
frequently employed. Derivatisation of the analytes on the plate by fluorescent

dyes provides a rapid, less expensive method for detection.

Thin layer chromatography bioautography is a famous technique for the analysis of
antibiotic residues. Following separation by means of thin layer chromatography,

the analytes are detected via a microbial inhibition assay. The chromatography
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plate may be incubated against an agar plate seeded with sensitive micro-

organisms (McGrane, 2000).

This approach of screening used to be one of a few screening techniques employed
by way of MacNeil et al.(1991) for the determination of penicillin residues in veal
tissue. The authors reported better sensitivity when penicillin residues have been
detected in liver and kidney than similar concentrations in muscle tissue. TLC has
been utilized to a massive vary of antibiotic residues including sulphonamides
(Gooden et al., 1994), aminoglycosides (Medina et al., 1995), macrolides (Petz,
1986), and 3-lactams (Schindler et al., 1986). TLC-mass spectrometry has

currently been reported as an antibiotic residue screening method.

The method can be performed manually or with online detection. Manual detection
requires removal of the spot from the TLC plate followed via solvent extraction of
the analyte, and this solution is subject to MS determination. TLC-MS
determination of tetracycline residues has been reported (Oka et al., 1993). The
TLC plate was developed using non-volatile solvents (oxalic acid, Na EDTA).
(McGrane, 2000)

1.19.7.1.2 Disadvantages of TLC:

1- Needs of sample preparation (extraction, filtration, etc.)
2- High price (only one thin-layer plate per residue searched)

3-Liquid chromatography has been applied successfully for the qualitative and
guantitative detection of multi-residues in food samples even though its use has
rapidly reduced during the last decade (Toldra and Reig, 2006; Fidel and Milagro,
2006).
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1.19.8 The confirmatory test:

Confirmatory methods are techniques that supply full or complementary
information enabling the substance to be unequivocally identified and if necessary
guantified at the stage of interest. They must be instrumental spectrometric
methods and consequently are greater expensive and time-consuming but are
supposed to be highly selective to provide unequivocal identification (Berendsen,
2013).

Criteria that define the performance of confirmatory methods for residues have been
established. For the application of mass spectrometry in regulatory residue
analysis, monitoring of 4 ions is required and ion ratios in samples must be within

20 percent of the ion ratios determined in standards (McGrane, 2000).

1.19.9 High Performance Liquid Chromatography in Residue Analysis

HPLC permits the qualitative and quantitative detection of multi-residues in meat
and fish products (Haagsma, 1985; De Bukanski et al., 1988; Degroodt et al.,
1989, 1991; Van Poucke et al., 1991; De Brabender et al., 1992; Gaugain and
Abjean, 1996).

HPLC usage is increasing day by day in the field of residue analysis. The variety of
mobile phases, the extensive library of column packings and the variation in modes
of operations are the reasons for this technique to be in demand. HPLC has
progressed for determination analysis in the food industry after all these benefits
combined with various types of detectors available. In residue analysis of edible
animal products, the sample often has a lot of higher concentrations of endogenous
interfering elements, however, a very low content of residues. It is vital to get

admission to the variety of producers for isolations, derivatization, and quantitation
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of the compound of interest since the nature and concentration of these

components can vary widely (Nollet, 1992).

Typical detections of multi-residues in meat samples are relatively simple and
rapid, requiring a preliminary clean-up thru solid-phase extraction followed by
using filtration before injection into a reverse-phase HPLC with diode array
detection. This procedure has been applied to meat for detection of antibiotics like
quinolones (Kirbi et al., 2005), sulphonamides, b-lactams and macrolides and
tetracyclines, veterinary drugs (Reig et al., 2005a), anabolic steroids and

corticosteroids like dexamethasone (Reig et al., 2006).

In some cases, the compounds can be further identified thru diode array or
fluorescence detection. Ten quinolone residues (ciprofloxacin, danofloxacin,
difloxacin, enrofloxacin, flumequine, marbofloxacin, nalidixic acid, norfloxacin,
oxolinic acid, sarafloxacin) in meat have been screened and spectrometry (Thevis
et al.,, 2003) or liquid chromatography-mass spectrometry with atmospheric
pressure chemical ionization (APCI). ESI ionization technique facilitates the
analysis of small to relatively large and hydrophobic to hydrophilic molecules and
Is thus very adequate for the evaluation of veterinary drug residues even though it
iIs more sensible to matrix effects than APCI ionization (Dams et al., 2003). ESI
and APCI interfaces are the sources of preference to promote the ionization of
antibiotics and both confirmed with HPLC and fluorescence detection.
Manipulation and the relatively short time needed per sample. Recent
developments in new systems and columns that allow high speed and decreased
analysis time are being already commercialized and will contribute its extended
use. It ought to be taken into account that sample extraction and clean-up are the

rate-determining steps in drug analyses. The use of on-line solid-phase extraction
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(SPE) with chromatography coupled to mass spectrometry or other spectroscopic

techniques are getting widely used in recent years.

They permit for screening with simultaneous confirmation for those suspicious
samples. Even although the cost of the instrument is high when a large number of
samples are analyzed the costs are reduced and are more competitive. For instance,
nineteen veterinary drugs have been reported to be screened in meat by using an
extraction cartridge packed with hydrophilic-hydrophobic polymer sorbent
followed by means of fast LC using a short C18 column and direct evaluation by
way of LC/MS/MS (Tang and Lai, 2006). Other analytical strategies consist in the
use of liquid chromatography-tandem mass spectrometry (LC-MS-MS) for the
analysis of different groups of substances in meat like corticosteroids (Antignac, et
al., 2004), b-agonists, chloramphenicol and penicillins, sulphonamides or

ilonophore coccidiostats in broiler meat (Rokka and Peltonen, 2006).

1.19.9.1The important benefits of HPLC:

According to Toldra and Reig (2006) the essential benefits of HPLC are:

1-1t takes a short time (few min/sample) to obtain the results.

2-Has excessive sensitivity and specificity depending on the detector.

3- High automatization leading to high productivity.

4-The possible receipt of more data from spectra when using a diode array detector.

1.19.9.2 The disadvantages: (Toldra and Reig, 2006).

1-Include initial investment (equipment).

2- Need of expertise.
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3-Need of sample preparation (extraction and filtration, the addition of internal

standard, etc.).
1.19.9.3 Detection Techniques:

1.19.9.3.1UV spectrophotometry:

The conjugated ring structure of most antibiotic molecules allows detection by UV
spectrophotometry. However, for two antibiotic residue analyses, UV detection
might also be undesirable, as many materials absorb appreciably in this spectral
region, presenting matrix interference problems. Derivatisation methods are
frequently employed to enhance detection sensitivity and to overcome the problem
of matrix co-extractives, which can mask the presence of the residue.
Derivatisation can enable detection at wavelengths beyond that at which most
substances absorb or can result in the formation of a molecule with strong
absorption properties, producing a high-intensity signal. Alternatively, it can

permit a totally new detection method to be employed (McGrane, 2000).

1.19.9.3.2 Fluorescence detection:

The addition of a fluorophore, permitting fluorescence detection is frequently
employed for antibiotic residue analysis, both in pre-column and post-column
mode. Fluorescence detection is more specific and generally offers enhanced
detection sensitivity. Pre-column derivatization can affect the separation, both
positively or negatively if the moiety added dominates the chromatographic
properties. Derivative stability is any other feature to be considered when
employing derivatization in the precolumn mode. The number of samples in a run
may additionally be limited to the stability time of the derivative. For post-column
derivatization, additional tools are required, and extra optimization is indispensable

with respect to mobile phase and reagent flow rates, mixing coil length and
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diameter. Post-column derivatization can also result in increased baseline noise due

to the pumping action of the reagent pump (McGrane, 2000).

1.19.9.3.3 Electrochemical detection:
Electrochemical detection can be employed for antibiotic residues containing amines
(penicillins), thiols and hydroxyl groups (aminoglycosides). This non-confirmatory

the technique does now not require derivatization but detects analytes directly. Its
high sensitivity requires relatively long equilibration times and requires the
presence of salts in the mobile phase, to assist ionization of the residue molecules.
Oxidation of the analyte, at the surface of an electrode, causes an exchange in
current go with the flow and chromatograms are obtained by using plotting current
against time. Carbon paste and gold electrodes have been employed for
aminoglycoside residue detection (Isoherranen and Soback,1999). Polarimetric
detection has been used for the detection of antibiotic residues that exist as
isomers. Specific rotation detection has been applied to the study of erythromycin
in milk (Shao et al., 1989) permitting identification of various forms of the same
drug, which possess minor structural differences. Refractive index detection has
also been employed for aminoglycoside residue detection (White and Zarembo,
1981) with a detection limit of 1 mg ml'l. This method of detection is frequently
much less sensitive than the more classical detection methods, however, is more
specific. Currently, since not all veterinary preparations are required to be chirally
pure, the requirement for techniques capable of detecting optically active

substances are limited (McGrane, 2000).
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1.19.9.3.4 Mass spectrometric detection:

In recent years, a great deal of research has been directed at developing the perfect
confirmatory detection technique, and attention has been focused on making MS

detection more widely applicable and greater sensitive.

Mass spectrometric detection of antibiotic residues is becoming increasingly
popular, as analysts require confirmatory techniques for determining the presence
of antibiotic residues. Briefly, mass spectrometric detection involves the ionization
of molecules, resulting in a sample of molecular ions and fragments that are unique

to that antibiotic.

Mass spectrometric detection can theoretically provide unequivocal identification
for all Antibiotics. The excessive price and requirement for skilled operators
initially hampered the Application of this approach to veterinary drug residue
applications (McGrane, 2000).

1.19.9.3.5 LC-MS:

However, LC-MS is now routinely employed for the determination of antibiotic
residues with most MS systems now being commercially available as bench-top
LC detectors. The difficulty in obtaining diagnostic molecular ions has led to the
existence of a huge range of ionization techniques. Ease of operation and fee have
resulted in quadruple instruments becoming most popular. Many LC-MS methods

reported in the literature hire thermos pray interfaces.

1.19.9.3.6 Electrospray ionization (ESI) and atmospheric pressure chemical
ionization (APCI) the mass spectrometric analysis of antibiotics has significantly
benefited from the development of electrospray ionization (ESI) and atmospheric

pressure chemical ionization (APCI). The ionization approach employed is
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influenced with the aid of a variety of parameters such as mobile phase flow rate
and composition, analyte thermal stability, volatility, and ionization state. Criteria
that define the overall performance of confirmatory methods for residues have
been established. For the application of mass spectrometry in regulatory residue
analysis, monitoring of 4 ions is required and ion ratios in samples should be

within 20 percent of the ion ratios determined in standards (McGrane, 2000).
1.19.10 Comparison between the tests:

1.19.10.1The One-plate assay used to be particularly similar in sensitivity for
detection of P-lactams, sulphonamides, and aminoglycosides to the four-plate test.
The One-plate was less sensitive to chloramphenicol and macrolides than the Four-
plate test. In general, the One-plate test was once less sensitive for the detection of
the tetracyclines and much less sensitive to flumequine yet more sensitive to

enrofloxacin (McGrane, 2000).

1.19.10.2 Immunodiagnostic techniques, such as EIA has also featured, offering
increased specificity and sensitivity, relative to microbial inhibition methods. In
chemical analysis, HPLC remains the technique of choice for antibiotic residues. A
wide range of detection techniques is used, including UV, fluorescence and
electrochemical detection. The employment of confirmatory detection for routine
analysis has increased significantly. The online combination of LC-MS has
become a popular technique. The ease of operation and robustness of newly-
developed interfaces has resulted in the movements’ employment of MS for

detection and simultaneous confirmation (McGrane, 2000)

1.19.10.3 Currently, SPE is the sample: Preparation technique most widely

employed in antibiotic residue analysis (McGrane, 2000)
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1.19.10.4 Microbial inhibition tests:

Generally used for detecting antibiotic residues because they are easy to run and
inexpensive. In looking at the improvement of different tests over the years, it is
hard to comparatively evaluate them based on published literature on my own
because different tissues, tests, and procedures are used. Chemical tests have been
viewed too particular and costly for screening but HPLC can detect multiple
antibiotics and is fee effective when considering the financial savings of

forwarding samples and waiting for results (Pikkemaat et al., 2009).

1.20 Residue analysis of live animals:

The difficulties must be considered for residue analysis. In contrast to the difficulties
of measuring residues in organs and tissues, most compounds can be easily
quantitated from body fluids (blood, plasma, serum, urine, exudates) and only a
simple dilution step may also be required before analysis (Bacigalupo et al., 1995;
Elliot et al., 1996; Hagren et al., 2005). In humans, plasma, saliva or urine samples
are used to monitor drug concentrations in therapeutic treatment or to determine
drug abuse. This sampling strategy has been used for many years and is widely
accepted as evidence of drug exposure and to estimate concentrations in the body
(Dickson et al., 1994; Rivier, 2000; Hammet-Stabler et al., 2002; Kim et al., 2002;
Rigamonti et al. 2005). For animals, several researchers have proposed the use of
body fluids as predictive indicators of the concentration of residues in target tissues
that are intrinsically extra challenging to analyze (Ashworth et al., 1986; Crooks et
al., 1998a, b; Peippo et al., 2005; Chiesa et al., 2006a, 2006b; Heller et al., 2006;
Haasnoot et al., 2007; Schneider et al., 2007, 2009; Schneider and Lehotay, 2008).
However, the number of researchers in this region is limited. A couple of studies
on the disposition of sulfonamides in sheep recognized similarities in the
pharmacokinetic patterns of these antibacterials in special tissues and body fluids

109



(Bevill et al., 1977a, 1977b). Subsequently, Ashworth and colleagues (1986)
evaluated the use of blood samples as a means for pig producers to detect animals
with feasible violative or unlawful residue concentrations of sulfamethazine before
delivery the animals for slaughter. They reported that the concentration of residues
in liver (the target tissue) would exceed the tolerance restrict when the
concentration in blood exceeded the 45ppb (Ashworth et al., 1986). In cattle, the
different research explored the use of blood as a predictor of the concentration of
antibacterial residues as a pre-slaughter test (Chiesa et al., 2006a, 2006b).
According to (Chiesa et al., 2006b), the researchers additionally measured the
concentration of residues in urine and mentioned that this measurement was highly
variable depending on factors such as the time stored in the bladder and pH of the

urine.

In poultry, only one study has examined the blood: tissue relationship of
antibacterial residues. Haasnoot and co-workers (2007) evaluated the use of body
fluids as markers for the presence of different sulfonamides in distinctive edible
tissues (skin and fat, liver, muscle) of broiler chickens. These researchers reported
that the blood: tissue ratio varied significantly depending on the tissue, with higher
concentrations in blood and blood: tissue ratios of 6.2:1 in muscle. To evaluate the
utility of using blood to screen for residues in muscle, we performed research to
determine the pharmacokinetic relationship between blood and muscle for two
different antibacterials (enrofloxacin and oxytetracycline) in market aged broiler

chickens.
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CHAPTER TWO
MATERIALS AND METHODS
2.1 Study Area

This study was carried out in Khartoum State; is the national capital and the largest
city of Sudan it’s located at the confluence of the White Nile and the Blue Nile the
two Niles unite to form the river Nile. The state lies between longitudes 31.5 to 34
E and the latitude 15 to 16 N. Sudan. Samples examined for detecting antibiotics
residues were collected from Almoileh and Albarakah slaughterhouse, which
distributes meat to most of the main meat markets.

2.2 Collection of samples

The target samples were 75 samples from Bovine (28), Ovine (28), Caprine (8) and
processed meat (11) from local market. The samples were kidneys, livers and

muscles, in addition to bovine lungs and heart.

All samples collected in plastic bags and all of them were put in icebox to be

delivered into deep freezer for further laboratory analysis.

2.3 Questionnaire survey

The questionnaire was designed to have basic information about the manner of
using antibiotics in Khartoum State and the questionnaire was collected from 25

veterinarians where selected randomly that means not all the veterinarians have the same

chance for being selected and this was called Non-probability sampling methods as described by
Thrusfield (2007).

2.4 One plate test (0. P. T.)

One plate test (O. P. T) was used as described by Koenen -Dierick et al. (1995) and
Nada (1996). The test organism was Bacillus subtilis (strain ATCC6633). The test
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depends on bacterial growth inhibition. Inhibition zone appears around the filter
paper that contained tissue fluid of samples. The sample was considered positive
when the inhibition zone was 2 mm and more, doubtful when it was 1 to 2 mm,

and negative when it was less than 1 mm.

2.4.1 The principle of method:

The principle of the test is preparing plates seeded with sensitive bacteria (Bacillus
Subtilis) at specific conditions that can presumptively indicate the presence of
specific antimicrobial group residues. The samples can be applied on top of the
agar layer. After over-night incubation, the presence of an antimicrobial residue
becomes visible as an inhibition zone around the sample. The size of the inhibition
zone depends on the type of residue and its concentration, while the sensitivity of
the test is affected by many factors, such as indicator organism, pH, type of growth

medium, and thickness of the agar layer (Bovee and Pikkemaat, 2009).
2.4.2 Test organism

B. subtilis (strain ATCC6633) was used.

2.4.3 Sterilization

2.4.3.1 Hot air oven

This method was used for sterilization of clean glass containers, which were
wrapped in paper or put in stainless steel cans, temperature was 160°C for one hour
(Stainer et al., 1986).

2.4.3.2 Red heat

This method was used for sterilizing wire loops, straight wire and tissue forceps
(Cruick- Shank et al., 1975).
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2.4.3.3 Autoclaving

This method was used for sterilization of culture media and for materials that could
not stand the dry heat. The temperature was 115 to 121°C under 10 to 15-pound
pressure for 15 to 20 min (Barrow and Feltham, 1993).

2.4.4 Samples handling:

An incision was made into the liver sample to have around 0.5 gram in 5 mm thick

to be placed immediately into the Petri dish.
2.4.5 Nutrient agar preparation

Twenty-eight grams of nutrient agar powder (Oxoid, 2006) was placed in 1000 ml
of distilled water. The medium was autoclaved at 121°C for 15 min. The medium
was cooled at 50°C. Twenty milliliters of the medium was distributed for each

Petri dish and the solidified agar was kept in refrigerator at 4°C.

2.4.5.1 Preparation of standard test organism culture

B. subtilis was seeded in nutrient broth. Sporulation culture medium was
perpetrated in 500 ml flat slide bottles loosely closed with screw caps for adequate
aeration. Each bottle contained nutrient broth culture of B. subtilis and incubated at

37°C for 48 h until 90% of culture was spores.

2.4.5.2 Test procedures

One milliliters of standard organism were added to 20 ml of nutrient agar in each
Petri dish, then mixed and left for 10 min to solidify on a level surface bench and
with clean dry and sterile forceps were picked up filter paper and tested. Plates
were incubated at 37°C until growth was visible within 24 h. Zone inhibition was

observed around the samples when the sample containing antibiotic was measured
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in millimeters by the ruler. Negative samples did not show such clear zone
(Negative = less than 1 mm). Interpretation of the results was done as mentioned
earlier (Nada, 1996).

2.4.5.3 Cultivation media and solutions:

To prepare test plates with B. subtilis, test agar pH 6 was used. Further,
sporulation medium was used (containing, in 500 ml, proteose peptone 1.725 ¢
(HiMedia), casein enzyme hydrolysatel.725 g (HiMedia), NaCl 2.55 g; Agar No. 1
6.5 g (Oxo0id,2006); potassium dihydrogen phosphate 0.5 g (KH2PO4, Merck,
Darmstadt, Germany) pH 7, sterilized at 121 °C for 15 min.
2.4.5.4 Preparation of B. subtilis spore suspension:

The suspension was prepared in accordance with the method of Bogaerts and
Wolf, (1980).

2.4.5.5 Preparation of test plates with B. subtilis CCM 4062:

The pH 6 test agar was heated to 55 °C and inoculated with B. subtilis spore
suspension to approximately 104 CFU-ml-1. The agar with the test strain was
pipetted at 4 ml doses to pre-heated sterile glass Petri dishes of 90 mm in diameter.
2.4.5.6 Preparation of samples:

Samples were removed from the deep-freeze and allowed to reach a temperature
of about - 5 'C, before the outer (contaminated) surface was removed with a sterile
scalpel. A cylindrical piece from the target organ was removed from each sample
using a sterile corn borer (8 mm internal diameter), 2 mm thick, were cut from it.
The B. subtilis plates were incubated at 30 'C for 18-24 h. A positive test result was

recorded when inhibition zone not less than 1-2 mm across.
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Figure (2): clear inhibition zone

2.5 Secondary data:

Secondary data are derived from existing information sources such as references,

textbooks, journals, reports, evaluation studies etc.
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2.6 Data analysis:

The data were analyzed by using IPM SPSS (Statistical Package for Social

Science) version 24 and the statistical methods used in the study are:

1. Cranach’s alpha
2. Frequency
3. Percentage
4. Graphic formats
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CHAPTER THREE

RESULTS

3.1 Bacterial Screening Test Result

In table 1 the results showed that the positive samples for the present of antibiotics
residues Bovine, Caprine, Ovine and processed meat were 46.4%, 12.5%, 96.4%
and 27.3% respectively. While the negative samples were 53.6%, 87.5%, 3.6% and
72.7% respectively.

Inhibition zone | Bovine %) | Caprine %) | Ovine (%) | Processed meat (%) | Total (%)

Absent 15 (53.6) | 7(87.5) 1(3.6) 8 (72.7) 31 (41.3)
Present 13 (46.4) | 1(12.5) | 27 (96.4) 3(27.3) 44 (58.7)
Total 28 (100) 8(100) 28(100) 11(100) 75(100)

Table 1: presence of inhibition zone in meat (n=75) of bovine, caprine, ovine and processed
meat in Khartoum state

According to table 2 the percentage organs tested from kidney, liver, heart, muscle
and lung were 85.3%, 85.3%, 48%, 100% and 48% respectively.

Kind Organ tested (%) Missing (%)
Kidney 64 (85.3) 11 (14.7)
Liver 64 (85.3) 11 (14.7)
Heart 36 (48) 39 (52)
Muscle 75 (100) 0
Lung 36 (48) 39 (52)

Table 2: percentage of tested organs antibiotics residues in Khartoum State

In figure 1: Inhibition zone for Bovine the result revealed that the inhibition
zone for Bovine, >2 mm  for kidney, liver, lung, heart and muscle was 1-2-1-0
and 0 but the 1-2 mm was 6-4-4-5.
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Figure 3: Inhibition zone for Bovine
Showed the inhibition zone for ovine (>2 mm) for liver, kidney and muscle was,
15, 6 and 12, but the inhibition zone (1-2 mm) 6-15 and 8.
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Liver Kidney Muscle

Figure 4: Inhibition Zone of ovine meat (n=28) in Khartoum state

In figure 4: the result explained that the caprine inhibition zone (>2 mm), for
liver, kidney and muscle was 0-1-0 and for (1-2 mm), 1-0-0.
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Figure (5): Inhibition Zone for Caprine meat (n=8) in Khartoum State

Processed meat the distribution was 27.3% positive and 72.7 negative (figure 5)

80.00% /

70.00% -

60.00% -

50.00% -

40.00% -

30.00% -

20.00% -
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0.00% T f
Positive Negative

Figure (6): Processed Meat (n=11) in Khartoum State
3.2The Questionnaire Results:

About 60.0 % of the veterinarians were given the owner information about
withdrawal period, but 40.0 % of them were sometimes given it.
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No. Items Yes No Sometimes
1 | Do you give owners ATIPS about the 15 10 0
withdrawal period 50.0 200 0.0
2 | Do the owners comply with guidance 5 6 14
20.0 24.0 56.0
3 |Do you adhere to the dosage 6 15 4
mentioned in the prescription 540 50.0 16.0

Table 3: Answers of the respondents (n=25) for withdrawal period in Khartoum
State

Figure 7: showed the views of the distribution of the sample about 84.0% of the
veterinarians they don’t know what is suitable confirmatory or screening test for

drug residues in Khartoum State

0,
100.00% - 84.00%

80.00% -

60.00% -

40.00% - 16.00%

20.00% -

0.00% T
ELIZA | HAVE NO IDEA

Diagram (7) the distribution of the sample by the ELIZA
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In table no (4): The most antibiotic/s used in your work? the oxytetracycline is
higher (%72.0) and aminoglycoside (%4.0) and | have no idea (%0.0). The most

antibiotic/s used for the treatment of calves, lambs and poultry in your work?

quinolones were (%32.0) and sulphonamide were (%24.0) and | have no idea by

(%60.0).

The harmful antibiotics for animal’s health? chloramphenicol were (%48.0)

and

I have no idea (%4.0).

the sulphonamide (%24.0), aminoglycoside (%16.0) quinolones (%8.0) and

The harmful antibiotics residuce for human health: the chloramphenicol was
(%44.0) and | have no idea by (%12.0).

No | Items Oxytet Sulpho | Quinol | Chloram | Aminog || have
racycl namide | ones phenicol | licoside | no idea
ine

1 | What is the most 18 2 2 2 1 0

antibiotic/s used in
your work 72.0 8.0 8.0 8.0 4.0 0.0
2 | What is the most 3 6 8 3 0 0
antibiotic/s used
for the treatment of
calves ,lambs and 12.0 24.0 32.0 12.0 0.0 0.0
poultry in your
work
3 | From your 0 6 2 12 4 1
knowledge ,what is
0.0 24.0 8.0 48.0 16.0 4.0

the harmful
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antibiotics for

animals health

4 | From your 5 1 5 11 0 3
knowledge ,what is
the harmful
o _ 20.0 4.0 20.0 44.0 0.0 12.0
antibiotics residuce
for human health
Table 4: the frequency and percentage of the antibiotics uses and the harmful
effect on human and animal’s health
The results of table (6) Interpreted as follows:
The value of chi — square calculated to signify the differences in all the table no (6)
the values were P-value (0.000) is lower than the level of significant value (5%)
and there is no significant and this is refer to the existence of differences
statistically.
No Phrases Chi- df Sig. | Median | Interpreta
square tion
value
1 what is the most antibiotic/s used in 15.24 5 0.00 1 Oxytetracycl
your work Ine
2 what is the most antibiotic/s used for
the treatment of calves ,lambs and 15.20 3 0.00 3 Quinolones
poultry in your work
3 from your knowledge ,what is chi
harmful antibiotics for animals 16.20 | 5 | 0.00 4 oram
phenicol
health
4 from your knowledge ,what is the chi
harmful antibiotics residuce for 19.82 | 5 | 0.00 4 oram
phenicol
human health

Table (5) illustrates chi-square test results for the Antibiotics
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In Figure 7: the views of the distribution of the sample for the antibiotics

injection follow-up (%8.0) they are answer Yes, I'm and (%92.0) of the

owners/workers follow-up the treatment by their selves.

92.00%

100.00% -

90.00%

80.00% -

70.00% -

60.00% -

50.00% -

40.00% -

30.00% -

20.00% - 8.00%
10.00% | ‘

0.00%

YES | AM

THE OWNERS/WORKERS

Diagram (8): Follow-up of antibiotics administration

Table 7: do you treat the sick animals with your - self or the owners / workers
follow the antibiotics course?

There is no significance value of chi — square calculated to signify the differences

between the results (17.64) with P-value (0.000) which is lower than the level of

significant value (5%) These refer to the existence of differences statistically.

No

Chi-square value

df

Sig.

Median

Interpretation

25

17.64

1

0.00

2.0

the owners/workers

Table (6): Follow-up of antibiotics administration

The views of the distribution of the sample by the yes (%12.0) and no by (%88.0)

and sometime by (%0.0) and | have no idea (%0.0) for the using of drug residuce

testing after slaughtering.
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Figure 9: check the antibiotics residues after slaughtering

In figure 9: the views of the distribution of the sample by the yes (%72.0) and |
have no idea by (%12.0) for the antibiotics banned globally.
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Figure (9) are there antibiotics that have been banned globally
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Table 7: there is an antibiotic that have been banned globally:

The result were (41.25) with p-value (0.000) which is lower than the level of

significant value (5%) These refer to the existence of differences statistically.

Table 7: are there antibiotics that have been banned globally

No | Chi-square value | df | Sig. | Median | Interpretation
25 41.25 2 | 0.00 3.0 Yes

Figure 10: there was a question do you think there is testing to check

antibiotic residues before slaughtering

44 ﬂﬂ‘y

50.00% -
36. 00%

40.00% -

3000% 1 20 00%

20.00% -

10.00% -

0.00%

Yes SOMETIMES
Figure 10: views of the distribution of the age sample by the yes (%20.0) and no by

(%36.0) and sometime by (%44.0).

The distribution of the sample by the yes (%0.0) and no by (%96.0) and sometime
by (%4.0) diagram (11).
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Diagram (11) Do you check the antibiotics residues before slaughter
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CHAPTER FOUR

DISSCUSSION

4.1Bacterial Screening Test:
In the present study the antibiotic residues were measured in meat of bovine,
caprine, ovine and processed meat (Table 1, 2). This results in agreement with
Mohamed et al. (2011) and Hala (2006).

Our results disagreed with Alla et al. (2011) in Sudan and he reported that only 3%

of beef muscles contained antibiotic residue.

Masztis (1984) who found (0%) and Shahid et al., (2007) who is checked up (33
livers, 33 kidneys and 34 muscles) from local market in Rawalpindi and Islamabad
the result were positive for antibiotic residues is (39.4%), (27.3%) (20.6%).

In a related study using samples obtained from open markets in Sokoto, Nigeria,
44% of slaughtered cattle were found to contain residues of antibiotics (Ibrahim et
al., 2009), residues have been reported in 21% of meat samples in Ghana (Novais
et al., 2010), and 70% in Tanzania (Kurwijila et al., 2006).

Tajick and Shohreh (2006) also found that more than 50% of poultry meat tissues

tested in Iran had residues of antimicrobials.

Results of microbiological screening were similar to findings in the screening of
broiler meat and beef sold in the markets of Ankara, turkey by Er et al., (2013)
who discovered that 45.75% of chicken and 57.7% of beef were positive for

quinolone residues.
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The presence of antibiotic residues in meat is a serious problem that is yet to be
addressed in developing countries like Ghana where safety of food regarding drug
residue is highly questionable. The antibiotic residues detected in meat (liver, fat
and kidney) from slaughtered cattle intended for sale to the human populace in
Kumasi could be attributed to irrational use of drugs in food animal ‘s consequent
to lack of regulatory system for veterinary drug use and control as observed
previously (Aliu, 2004). In addition, stakeholders involved do not adhere to
withdrawal period. Non-adherence to withdrawal periods is the major cause of

chemical residues (Riviere and Sundlof, 2001).

In figure (2), the obtained result for the inhibition zone in bovine, >2 mm  for
kidney, liver, lung, heart and muscle was resembled to the study of Alla et al.
(2011) who detected the presence of antibiotics residues in Ghanawa
slaughterhouse, Khartoum State using one plate test (O. P. T.). The test organism
was Bacillus subtilis (strain ATCC6633). The sample was considered positive
when the inhibition zone was 2 mm and more, doubtful when it was 1 to 2 mm and
negative when it was less than 1 mm. Out of 300 animals (17.33%) showed
positive results in one or more of their organs. Out of 300 kidneys tested, (10%)
showed positive result, while out of 300 livers tested, (7.66%) were positive, and

out of 300 muscles tested (3%) were positive.

In figure (3) the inhibition zone for ovine (>2 mm) for liver, kidney and muscle
was, 15, 6 and 12, but the inhibition zone (1-2 mm) 6-15 and 8. 25 % of the sheep
liver samples were positive to antibiotics while 75% was negative. Relationship
between the percentage of positive inhibition zone (1Z) higher than 2mm or less
than 2 mm and negative 1Z <2 mm the analysis concentration was calculated, from
which the calculations were made of the concentration threshold value at which the

tests become unreliable and, at the same time, a concentration to which the given
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strain is sensitive. When evaluating results in individual Petri dishes, they
measured the diameter of the inhibition zone (1Z) of all samples there, and then
they determined the mean diameter of 1Z in mm. A sample was considered as
positive when the mean diameter of 1Z thus calculated was > 2 mm. The method’s
sensitivity to an antimicrobial substance was defined as the lowest concentration at
which a positive result was obtained. However, in the research, a method was
considered as sufficiently sensitive at a given antibiotic concentration when a
positive result, i.e. IZ > 2 mm, was obtained with all the samples (Pavlina et al.,
2010). This result is closed to the study conducted with Hind et al. (2014), they
found a total of 221poultry tissue samples screened for antibiotic residues were

27% of the samples tested positive residues and 73% were negative.

Also, this result is like the study of (Shahid et al., 2007) done in Pakistan using B.
subtilis as a test organism, screening of AMR in a total of 100 broiler tissue
samples (33 livers, 33 kidneys and 33 muscles) revealed that 13(39.4%) livers,
9(27.3%) kidneys and 7(20.6%) muscles contained antimicrobial residues. Shahid,
et al. (2007) reported that, the 100 samples processed by STAF test, 29 samples
had zone of inhibition >2 mm and were considered STAF positive, while 12
showing zone <2 mm were considered STAF negative. The highest number
(39.4%) of antibiotic residues was observed in liver samples. While 27.3% kidney
samples showed positive results. In case of muscle samples 20.6% were detected
as positive. These results agreed well with Jabbar (2004) reported that incidence of
antibiotic residues in kidney samples was 70%, in liver it was 60%, while for
muscle it was 50%. The result explained that the caprine inhibition zone (>2 mm),
for liver, kidney and muscle was 0-1-0 and for 1-2 mm, 1-0-0 (figure 4).12.5% for
the positive sample the result described the low level of the antibiotics uses in

caprine when we compare it with ovine and bovine. This result is close to the result
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obtained by Ezenduka and Ugwumba (2012), they obtained 10 (25%) of the 40
sampled goats were positive for antimicrobial residues. In figure no (5) the views
of the distribution of the sample by positive was %27.3 and negative was %72.7

for the processing meat.

There were related studies by lolo et al. (2006) and Javadi et al . (2011), the
reduction in antimicrobial activity of processed chicken meat was observed to be
28.8%, 66.26%, and 30.9% after boiling, microwaving, and roasting respectively.
However, the residues could not be eliminated, and freezing might also act as a

factor in reduction of antibiotic residues in frozen samples (Okerman et al., 2007).

In a report, it was found that 90% reduction of the initial level of tetracycline was
possible at a continuous treatment of chicken meat for 23.9, 53.2, and 106.6 min by

microwaving, boiling, and roasting, respectively (Abou-Raya et al., 2013).

In the processed meat of chickens fed with doses of doxycycline. The processes of
boiling, microwaving, and roasting were found to reduce the antimicrobial activity
by 65, 100, and 25.2%, respectively, indicating a decline in doxycycline residues.
However, cooking processes did not eliminate residues from condemned meat

samples (Javadi, 2011).

According to, Hussein and Khalil (2013) mentioned studies showed that some of
the processing techniques helped to reduce different antibiotics to certain levels.
However, this should not be considered as an alternative for the control of

antibiotic usage during farming.
4.2 Social aspect discussion:

Owners comply with guidance, withdrawal period and adhere
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The questionnaire showed that about 60% of veterinarian did not adhere to the
dosage on the prescription (Table 3). These results are nearly the same as the
results of Fathalrhman et al. (2016) who revealed that 43.3% of the veterinarians at
veterinary pharmacies practice whole sale of antibiotics to the dairy farms’ owners,
60% guide them to restrict dose, 73.3% advice the owners about the routes of
administration. However, only 56.7% from all interviewed veterinarian’s advice

the dairy farms’ owners for withdrawal period.

Alla et al. (2011) survey revealed that veterinarian did not restrict to the weight of
animal when describing doses which lead to over-dosing or sub-dosing, and there
was no following up of cases after leaving the clinic or pharmacy (86%).
Furthermore, the veterinarians leave dose restriction and administration to owner
(76%). Similarly, Swant et al. (2005) found the same results during his survey on
antibiotic usage in dairy herds in Pennsylvania. Guiding owners for withdrawal
Period? exist (76%).

There was a question to evaluate the awareness about the residue detection
technique, 84% of veterinarians they don’t know the suitable screening or
confirmatory test for residuce only 16% they say the ELISA figure (6), (Nisha,
2008) mentioned the famous confirmatory techniques used for detection and
analysis of drug residues same as ELISA, HPLC, liquid chromatography, gas

chromatography and paper chromatography.

The results conducted by Nonga et al. (2009) indicated that 70% of the farms are
positive for antimicrobial residues. Ninety percent of the respondents had
knowledge on antimicrobial withdrawal period. However, 95% of farmers
slaughtered their chicken before withdrawal period because they were afraid of

losses and unaware of the effects of antimicrobial residues in humans. They
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suggest that poultry farmers need to be educated on the possible effects associated

with use of food with antimicrobial residues.
Usage of Antibiotics groups:

In Table (5), and table (6), the Oxytetracycline group, represent about 72% of
antibiotics groups used for the animals’ treatment. This result is close to study
conducted by Addisalem and Bayleyegn (2012) and Nonga et al. (2013), in
Ethiopia and in Tanzania OTC residues in beef samples. Also, this finding agreed
with Lynas et al., (1998) in Northern Ireland analyzed feedstuffs, detect the
contamination level, Chlortetracycline was detected in 50 % of the samples. The
results also showed that 32% of the antibiotics used in poultry farms lambs and
calves. This result was close to study conducted in 2006 in Venezuela wich
reported that, of 20 samples, 50% were positive for quinolone residues that

exceeded the maximum limit of residues allowed in poultry meat.

Similarly, in 2005, 23% (3 of 13) of fish meat sampled in Chile contained
antibiotic residues above the established maximum limits. The Iran Veterinary
Organization conducted research in Teheran Province by analyzing 270 samples,
of which, 24 (8.8%) were positive for quinolone residues. In Saudi Arabia, 35% of
the samples of broiler meat were positive for quinolone residues. The study
explained that quinolone withdrawal practices are not being followed properly in

the area from which positive samples were obtained Silfrany et al.(2013).

There is a study conducted by Hakem (ex Akam, 2013), in which most of positive
samples cases were found contaminated by p-lactams and/or tetracyclines
(75.81%). In contrast, the macrolides and/or B-lactams and sulfonamides were
recorded only in 44.35% and 36.29% respectively. While, the aminoglycosides

were implicated in 13.71% to positive cases. The result also showed that, the usage
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of chloramphenicol group was 8%, and this is lower than the percent mentioned by
(Wageh,2013), In a survey of chloramphenicol use in poultry farms in Kaduna
State Nigeria, 21 farm authorities (20.0%) admitted the use of chloramphenicol as

veterinary preparations (Table, 5).

About the aminoglycoside uses in the daily veterinarian consumption is 4% ,but
(Fathalrhman et al.,2016) reported that , the gentamicin residues were (25%) in
raw milk samples and ( Mohammed, 2015) in Gaza reported out of 95 positive
results, aminoglycosides group was defined in 26 samples (27.36%), and Tsepo
Ramatla et al.(2017) reported the streptomycin, 34%.0n the other hand
Sulphonamide group were 8% represent the regular consumption in the study but

reported that the detection was 25.3%.

The value of chi — square calculated to signify the differences between all the
mentioned phrase was (15.24), (15.20), (16.20), (19.82) with P-value (0.000)
which is lower than the level of significant value (5%) These refer to the existence

of differences statistically table (6).

Figure (7), the views of the distribution of the sample by the Yes | am (%8.0)
and the Owners/Workers by (%92.0).

Figure (7), showed that 92% of antibiotics administration follow-up was done by
the owners and workers. This may lead to misuses or extra-liable because only
20% of the owners adhere with the guidelines. Only 8% of the veterinarian
continue the treatment by them self. This result agreement with (Sawant et al,
2005), who reported that in 93% of the farms, the owners administere antibiotics
and untrained personnel. According to Katakweba et al. (2012), about 70% of
dairy farm owners give the drugs to their animal. Komolafe (2003) and EI Zuber et

al. (2012) reported that the antibiotic abuse is one or perhaps the most important
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cause of the high prevalence of drugs residues and resistance among bacteria that is
mentioned by (Nisha, 2008). The presence of high levels of antibiotic residues in
meat, may be the results of misuse and overuse of antibiotics which may cause

microbial resistance.

The value of chi — square calculated to signify the differences between the do you
treat the sick animals with your self or the owners / workers follow the antibiotics
course was (17.64) with P-value (0.000) which is lower than the level of
significant value (5%) These refer to the existence of differences statistically table
(7).

There was a question (check the antibiotics residues after slaughtering) sample by
the yes (%12.0) and no by (%88.0) and sometime by (%0.0) and | have no idea
(%0.0) figure (8).

In Europe, the European Union currently uses a four-plate microbial inhibition test
(4PT) to test for p-lactams, tetracyclines, chloramphenicol, macrolides,

aminoglycosides, sulfonamides and quinolones.

A one-plate test (1PT) has been used in Belgium (it is simpler and less expensive
than the 4PT, and provides extensive information), and sensitivity compared to the
4PT. Results were comparable for B-lactams but the 1PT was less sensitive to the

other drug groups.

Kidney is the recommended tissue to test, since many drugs are excreted in urine,
and will be found in the kidney. The test is less effective in meat, in which the
possibility of detecting positive results is low. Despite the lack of sensitivity, the
ease and cost of the 1PT makes this a useful tool, in conjunction with other

screening methods, for testing kidneys for residues (Koenen-Dierick et al., 1995)

Are there antibiotics that have been banned globally?
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Figure (9) the views of the distribution of the age sample the yes is (%72.0) and no
(%16.0) and | have no idea (%12.0). This result (72%) showed that there is
awareness and only 12 % of veterinarians have no idea about drug restrictions in

livestock.

The value of chi — square calculated to signify the differences between all the
mentioned phrase was (41.25) with P-value (0.000) which is lower than the level of

significant value (5%) These refer to the existence of differences statistically table

(8).

In the Diagram (10) there was a question do you think there is a test to check

antibiotic residues before slaughtering?

The result was, yes (%20.0) and no by (%36.0) and sometime by (%44.0) and the
result for the second question Do you check the antibiotics residuce before
slaughtering? Yes (0.0%), No was (96%) and | have no ldea was (4%) Diagram
(11), it was also labeled by this question Do you check the antibiotics residues

before slaughter.

This result evaluated the knowledge of the veterinarians about the presence of
some test capable to detect the drug residuce for live animals and the result was
only 20% of the veterinarian they answered by Yes.

The Live Animal Swab Test (LAST) was checked in calf urine from 30 calves
dosed with twice the normal dose and confirmed by quantitative assays. LAST was
100% accurate in detecting Oxytetracycline when concentrations were above 4.3
png/ml. When Oxytetracycline levels fell below 4.3 pg/ml, the drug was correctly
detected in only 60% of samples; 20% gave false positive results, and 20% gave
false negative results. While LAST was 100% accurate at detecting therapeutically

effective levels of Oxytetracycline in calves, this method is not effective when
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testing for lower levels of the drug, and should not be used for the purposes of

residue avoidance testing (Triune and Upson ,1989).

On the other hand, there is no veterinarians who applied the drug residue test pre-

slaughtering and the result was (96%) by No.
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CONCLUSION AND RECOMMENDATIONS

Conclusion:

The result of screening test of meat showed detectable levels of antibiotic residues
which may indicate the widespread of the antibiotic misuses in the farms and lack
of the awareness of farmers regarding the recommended withdrawal periods of
drugs and extra-label uses of antibiotics, the side effect should be avoided by
treating the causes of this problem and to start from veterinarians and owner’s
awareness, to control the withdrawal period and misuse of antibiotics, and applying
of the microbiological methods for screening the antibiotics because it’s still
useful and coast less for monitoring the animal’s products especially for the large
herds in developing countries to avoid the harmful of residues to human and
animal’s health and finally using the law and legalization to avoid the side effect
on livestock and human.

Recommendations:

The research recommended that:

Avoid the using of antimicrobials in the veterinary field without a
veterinarian’s prescription and the administration should be done exclusively
under the supervision of veterinarians.

- Strict observation of antibiotic withdrawal periods.

- Reduce the unnecessary antibiotic use in livestock.

- Launching of awareness campaigns about human health hazards associated
with antibiotic residues in food of animal origin by concerned authorities
(related health departments, livestock authorities and health, educational
organization).

- National monitoring of antimicrobial residues in foods and establishing of

the maximum residue limits.
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- Designing a quality system fit with our consuming culture, behavior and

our economy status.
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Appendices

1. The Questionnaire

The Factor Practitioner

Pharmacist

Slaughter house officer

Other

SPECILIZATION 12

10

2

The factor

35-25

45-36

54-46

Age

18

The Factor

Bachelor

Master

PhD

DEGREE

18

7

The Antibiotics and the Veterinarians Awareness

OXYTET
RACYCLI
NE E

SULPHO
NAMID

QUINOLO
NES

CHLORAM
PHENICOL

AMINOGLI
COSIDE

HAVE
NO
IDEA

WHAT IS THE MOST
ANTIBIOTIC/S USED IN
YOUR WORK

18 2

WHAT IS THE MOST
ANTIBIOTIC/S USED FOR
THE TREATMEN OF
CALVES ,LAMBS AND
POULTRY IN YOUR WORK

FROM YOUR
KNOWLEDGE ,WHAT IS
HARMFUL ANTIBIOTICS
FOR ANIMALS HEALTH

12

FROM YOUR
KNOWLEDGE ,WHAT IS
HARMFUL ANTIBIOTICS
RESIDUCE FOR HUMAN
HEALTH

11

204




YES | NO I
HAVE
NO
IDEA
ARE THERE AN ANTIBIOTICS THAT HAVE BEEN BANNED GLOBALLY 18 4 3
YES NO I HAVE
NO IDEA
OXYTETRACYCLINE 4 13 8
SULPHONAMIDE 4 13 8
QUINOLONES 10 7 8
CHLORAMPHENICOL 13 4 8
AMINOGLICOSIDE 1 8 16
OXYTETRA | QUINO | CHLORAMP | AMINOGLI I
CYCLINE | LONES | HENICOL | COSIDE HAVE
NO
IDEA
COULD YOU MINTEION THE 2 7 9 2 5
NAME OF AN ANTIBIOTICS THAT
HAS BEEN BANNED FOR USE IN
ANIMALS EATEN BY HUMAN
YES | THE
AM OWNERS/WORKERS
DO YOU TREAT THE SICK ANIMALS WITH YOUR SELF OR 2 23
THE OWNERS / WORKERS FOLLOW THE ANTIBIOTICS
CORSE?
The Factor YES NO | SOMETIMES
DO YOU GIVE THE OWNER ATIPS ABOUT THE 15 1 0
WITHDRAWAL PERIODE
DO THE OWNERS COMPLY WITH GUIDELINES 6 5 14
DO YOU ADHERE TO THE DOSAGE MENTIONED IN THE 6 15 4
PRESCRIPTION
The Factor YES NO Some of them
ARE YOU FAMILIAR WITH THE ANTIBIOICS 14 2 9
WITHDRAWAL PERIODS

205



The Factor YES NO I HAVE NO
IDEA
DO YOU THINK THAT ADHERENCE TO DOSES IS 17 8 0
IMPORTANT
2. The Antibiotics Residuce
The Factor YES | NO | SOMETIMES | | HAVE NO IDEA
DO YOU CHECK THE ANTIBIOTICS RESIDUES 3 22 0 0
AFTER SLAUGHTERING?
The Factor YES | NO | HAVE NO IDEA
DO YOU THINK THERE A TEST TO CHECK ANTIBIOTIC 5 9 11
RESIDUES BEFORE SLAUGHTERING
The Factor YES NO | SOMETIMES
DO YOU CHECK THE ANTIBIOTICS RESIDUES BEFORE 0 24 1
SLAUGHTER?
The Factor ELIZA | HAVE NO IDEA
WHAT TEST DO YOU THINK IS SUITABLE
FOR ANTIBIOTICS RESIDUES SCREENING? 4 21
The Factor 1000- 50 | 2000- 1000 | 3000- 2000
APPROXIMATLY WHAT IS YOUR DAILY CONSUMPTION OF 21 2 2

ANTIBIOTICS/ML
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The Protection

HOW DO YOU PROTECT YOUR SELF DURING YOUR YES | NO | SOMETIME
CONTACT WITH THE VETERINARY MEDICINES S
(ANTIBIOTICS)
WEARING GLOVES 7 10 8
WEARING LABCOAT 10 10 5
WEARING MASK 3 16 6
WEARING GLASS 1 19 5
HEAD COVER 0 2 23
WEARING OR CHANGING THE SHOESE 6 18 1

HOW DO YOU PROTECT YOUR SELF DURING THE | YES| NO | SOMETIMES

TREATMENT OF SICK ANIMALS
WEARING GLOVES 12 5 8
WEARING LABCOAT 13 5 9
WEARING MASK 6 14 5
WEARING GLASS 0 24 1
HEAD COVER 0 21 4
WEARING OR CHANGING THE SHOESE 7 16 2
Bovine Caprine Ovine Processed Meat
Negative 53.6 87.5 3.6 72.7
Positive 46.4 12.5 96.4 27.3

Table (1) Frequency of positive and negatives

Bovine
>2mm | 1-2mm | Absent
Kidney |1 6 21
Liver 2 4 22
Lung 1 4 23
Heart 0 S 23
Muscle |0 2 26

Table (2) Inhibitory zone among species
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100%
80% = Positive [ Negative
60%
40%
20%

0%

Caprine Processed
Meat

Figure (1): Absent and present in inhibition zones

Ovine
Liver Kidney | Muscle
>2 mm 15 6 12
1-2 mm 6 15 8
Absent 7 7 8

Table (3) Inhibitory zone among species

Caprine
Liver Kidney | Muscle

>2 mm 0 1 0

1-2 mm 1 0 0

Absent 7 7 8

Table (4) Inhibitory zone among species

Value Frequency Percent
Positive 3 27.3%
Negative 8 72.7%
Total 11 100.0%

Table (5) Processed Meat
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Questionnaire analysis

Table (6) illustrates the frequency and percentage for the age

Age Frequencies Percentage
25-30 years 18 72.0%
36-45 years 6 24.0%
46-56 years 1 4.0%
Total 25 100.0%

Source: IPM SPSS 24 package

80.00%

%

72

00%

70.00%

60.00% -

50.00% -

40.00% -
30.00% -
20.00% -
10.00% -

0.00%

24%

4.00%

A

-

25-30 years

36-45 years

46-56 years

Diagram (1)

Table (7) illustrates the frequency and percentage for SPECILIZATION

Value Frequencies Percentage
Practitioner 12 48.0%
Pharmacist 10 40.0%
Slaughter house officer 2 8.0%
Other 1 4.0%
Total 25 100.0%

Source: IPM SPSS 24 package
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50.00%
45.00%
40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%

5.00%

0.00%

48.00%

l 40:00%
i
8.00%
" 4.00%
Practitioner Pharmacist Slaughter Other

house officer

Diagram (2)

Table (8) illustrates the frequency and percentage for DEGREE

Value Frequencies Percentage
Bachelor 18 72.0%
Master 7 28.0%
PhD 0 0.0%
Total 25 100.0%

Source: IPM SPSS 24 package

80% -

50% -
40% -
30% -
20% -
10% -

|
%

28.00%

0%

Bachelor

Master
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Diagram (3)

Table (9) illustrates the frequency and percentage for the ARE YOU
FAMILIAR WITH THE ANTIBIOICS WITHDRAWAL PERIODS

Value Frequencies Percentage
Yes 14 56.0%
No 2 8.0%
SOMETIMES 9 36.0%
Total 25 100.0

Source: IPM SPSS 24 package

60.00% -

50.00% -

40.00% -

30.00% -

20.00% -

10.00% -

56.00%

\

36.00%

8.00%

0.00%

1\ .

Yes

SOMETIMES

Diagram (4)

Table (9.1) illustrates chi-square teat results for the ARE YOU FAMILIAR WITH
THE ANTIBIOICS WITHDRAWAL PERIODS

No Phrases Chi- df Sig. | Median | Interpretat
square ion
value

1 ARE YOU FAMILIAR WITH THE

ANTIBIOICS WITHDRAWAL 8.72 2 0.02 3.0 Yes
PERIODS

Source: IPM SPSS 24 package
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Table (10) illustrates the frequency and percentage for the DO YOU THINK
THAT ADHERENCE TO DOSES IS IMPORTANT

Value Frequencies Percentage
Yes 17 68.0%
No 8 32.0%
SOMETIMES 0 0.0%
Total 25 100.0%

Source: IPM SPSS 24 package
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Diagram (5)

Table (10.1) illustrates chi-square teat results for the DO YOU THINK THAT
ADHERENCE TO DOSES IS IMPORTANT

No

Chi-square value

df | Sig.

Median

Interpretation

25

13.24

1 | 0.00

3.0

yes

Source: IPM SPSS 24 package
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Table (11) illustrates the frequency and percentage for the HOW DO YOU
PROTECT YOUR SELF DURING YOUR CONTACT WITH THE
VETERINARY MEDICINES (ANTIBIOTICS)

No | Items Yes| NO |SOMETIMES
1 | WEARING GLOVES 7 10 8
28.0 40.0 32.0
2 | WEARING LABCOAT 10 10 5
40.0 40.0 20.0
3 | WEARING MASK 3 16 6
12.0 64.0 24.0
4 | WEARING GLASS 1 19 5
4.0 76.0 20.0
5 | HEAD COVER 0 2 23
0.0 8.0 92.0
6 | WEARING OR CHANGING 6 18 1
THE SHOESE 24.0 72.0 4.0

Source: IPM SPSS 24 package

Table (11.1) illustrates chi-square teat results for the HOW DO YOU PROTECT
YOUR SELF DURING YOUR CONTACT WITH THE VETERINARY

MEDICINES (ANTIBIOTICS)

No Phrases Chi- df Sig. | Median | Interpreta
square tion
value

1 WEARING GLOVES 15.21 2 0.00 2 No

2 WEARING LABCOAT 19.20 2 0.00 2 No

3 WEARING MASK 14.25 2 0.00 2 No

4 WEARING GLASS 10.50 2 0.00 2 No

5 HEAD COVER 18.01 2 0.00 1 Sometime

6 WEARING OR CHANGING THE

SHOESE 20.21 2 0.00 2 No

Source: IPM SPSS 24 package
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Table (12) illustrates the frequency and percentage for the HOW DO YOU
PROTECT YOUR SELF DURING THE TREATMENT OF SICK ANIMALS

No Items Yes| NO SOMETIMES
1 WEARING GLOVES 12 5 8
48.0 20.0 32.0
2 WEARING LABCOAT 13 5 9
520 | 20.0 36.0
3 WEARING MASK 6 14 5
24.0 56.0 20.0
4 WEARING GLASS 0 24 1
0.0 96.0 4.0
5 HEAD COVER 0 21 4
0.0 84.0 16.0
6 WEARING OR CHANGING THE 7 16 2
SHOESE 28.0 | 64.0 8.0

Source: IPM SPSS 24 package

Table (12.1) illustrates chi-square teat results for the HOwW DO YOU
PROTECT YOUR SELF DURING THE TREATMENT OF SICK ANIMALS

No Phrases Chi- df Sig. | Median | Interpretat
square ion
value

1 WEARING GLOVES 12.96 2 0.00 3 Yes

2 WEARING LABCOAT 22.10 2 0.00 3 Yes

3 WEARING MASK 19.50 2 0.00 2 No

4 WEARING GLASS 15.24 1 0.00 2 No

5 HEAD COVER 10.10 1 0.00 2 No

6 WEARING OR CHANGING THE SHOESE 12.35 2 0.00 2 No

Source: IPM SPSS 24 package
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Table (13) illustrates the frequency and percentage for the CHECK THE
ANTIBIOTICS RESIDUES AFTER SLAUGHTERING

Value Frequencies Percentage
Yes 3 12.0%
No 22 88.0%
SOMETIMES 0 0.0%

| HAVE NO IDEA 0 0.0%
Total 25 100.0%

Source: IPM SPSS 24 package

Table (13.1) illustrates chi-square teat results for the pbo You CHECK

THE ANTIBIOTICS RESIDUES AFTER SLAUGHTERING

No

Chi-square value

df | Sig.

Median

Interpretation

25

25.12

1 | 0.00

2.0

No

Source: IPM SPSS 24 package

Table (14) illustrates the frequency and percentage for the po you
THINK THERE A TEST TO CHECK ANTIBIOTIC RESIDUES BEFORE SLAUGHTERING

Value Frequencies Percentage
Yes 5 20.0%
No 9 36.0%
SOMETIMES 11 44.0%
Total 25 100.0

Source: IPM SPSS 24 package

Table (14.1) illustrates chi-square teat results for the po You THING
THERE A TEST TO CHECK ANTIBIOTIC RESIDUES BEFORE SLAUGHTERING

No | Chi-square value | df | Sig. | Median

Interpretation

25

2 | 0.00 1.0

Sometime

Source: IPM SPSS 24 package
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Table (15) illustrates the frequency and percentage for the po you
CHECK THE ANTIBIOTICS RESIDUES BEFORE SLAUGHTER

Value Frequencies Percentage
Yes 0 0.0%
No 24 96.0%
SOMETIMES 1 4.0%
Total 25 100.0%

Source: IPM SPSS 24 package

Table (15.1) illustrates chi-square teat results for the bo You CHECK
THE ANTIBIOTICS RESIDUES BEFORE SLAUGHTER

No

Chi-square value

df | Sig.

Median

Interpretation

20

25.89

1 | 0.00

2.0

No

Source: IPM SPSS 24 package
Table (15.2) illustrates chi-square teat results for the WHAT TEST DO

YOU THINK IS SUITABLE FOR ANTIBIOTICS RESIDUES SCREENING

No | Chi-square value | df

Sig.

Median

Interpretation

20 19.10

1 | 0.00

2.0

| have no idea

Source: IPM SPSS 24 package

Table (16) illustrates the frequency and percentage for the WHAT
TEST DO YOU THINK IS SUITABLE FOR ANTIBIOTICS RESIDUES

SCREENING
Value Frequencies Percentage
ELIZA 4 16.0%
I HAVE NO IDEA 21 84.0%
Total 25 100.0

Source: IPM SPSS 24 package

Table (17) illustrates the frequency and percentage for the
APPROXIMATLY WHAT IS YOUR DAILY CONSUMPTION OF ANTIBIOTICS/ML

Value Frequencies Percentage
50-1000 21 84.0%
2000- 1000 2 8.0%
3000- 2000 2 8.0%
Total 25 100.0%
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Source: IPM SPSS 24 package
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Diagram (6)

Table (18) illustrates chi-square teat results for the APPROXIMATLY
WHAT IS YOUR DAILY CONSUMPTION OF ANTIBIOTICS/ML

No | Chi-square value | df | Sig.

Median

Interpretation

25

2 | 0.00 1.0

50-1000

Source: IPM SPSS 24 package

Table (19) illustrates the frequency and percentage for the ARE THERE
AN ANTIBIOTICS THAT HAVE BEEN BANNED GLOBALLY

Value Frequencies Percentage
Yes 18 72.0%
No 4 16.0%
I HAVE NO IDEA 3 12.0%
Total 25 100.0%

Source: IPM SPSS 24 package
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Table (20) illustrates the frequency and percentage for the
ANTIBIOTICS BELOW WERE PREVENTED FROM USE IN PRODUCING ANIMALS

No Items Yes on | have no idea
1 OXYTETRACYCLINE 4 13 8
18.0 52.0 32.0
2 SULPHONAMIDE 4 13 8
18.0 52.0 32.0
3 QUINOLONES 10 7 8
40.0 28.0 32.0
4 CHLORAMPHENICOL 13 4 8
52.0 18.0 32.0
5 AMINOGLICOSIDE 1 8 16
4.0 32.0 64.0

Source: IPM SPSS 24 package

Table (21) illustrates chi-square teat results for THE ANTIBIOTICS

BELOW WERE PREVENTED FROM USE IN PRODUCING ANIMALS

No Phrases Chi- df Sig. | Median | Interpretat
square ion
value

1 OXYTETRACYCLINE 12.25 2 0.00 2 No

2 SULPHONAMIDE 23.21 2 0.00 2 No

3 QUINOLONES 19.81 2 0.00 3 Yes

4 CHLORAMPHENICOL 10.14 2 0.00 3 Yes

AMINOGLICOSIDE
5 1801 | 2 | 000 | 1 | hﬁj‘;eano

Source: IPM SPSS 24 package

Table (22) illustrates the frequency and percentage for the couLD
YOU MINTEION THE NAME OF AN ANTIBIOTICS THAT HAS BEEN BANNED FOR
USE IN ANIMALS EATEN BY HUMAN

Value Frequencies Percentage
OXYTETRACYCLINE 2 8.0%
QUINOLONES 7 28.0%
CHLORAMPHENICOL 9 36.0%
AMINOGLICOSIDE 2 8.0%




| HAVE NO IDEA 5 20.0%

Total 25 100.0%

Source: IPM SPSS 24 package

40.00% - 36:00%
35.00% - 58.00% l
30.00% - -
25.00% 2U0.00%
20.00% - A
0, -4
15.00% 8.00% 8.00%
10.00% - ' '
5.00% - \ / \
0.00% : : . .
& S A &
N ¥ \;\63 ¥ &
o oY < ¢ o
QS" N QQ\ OOQ %‘k
& S S &
& & W N
S
Q CZ\ s
Diagram (7)

Table (23) illustrates chi-square teat results for the couLb you
MINTEION THE NAME OF AN ANTIBIOTICS THAT HAS BEEN BANNED FOR USE IN
ANIMALS EATEN BY HUMAN

N | Chi-square value | df | Sig. | Median Interpretation

0
é 18.21 5 | 000 30 CHLORAMPHENIOL

Source: IPM SPSS 24 package

Table (24) illustrates the frequency and percentage for the po you
TREAT THE SICK ANIMALS WITH YOUR SELF OR THE OWNERS / WORKERS
FOLLOW THE ANTIBIOTICS COUSE

Value Frequencies Percentage
YES | AM 2 8.0%
THE OWNERS/WORKERS 23 92.0%
Total 25 100.0%

Source: IPM SPSS 24 package
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No Phrases Chi- df Sig. | Medi | Interpre
square an tation
value
1 Do you give the owner a tips 17.64 1 0.00 Yes
about the withdrawal period ' ' 3
2 | Do the owners comply with Sometim
quidelines 15.84 2 0.00 1 e
3 Do you adhere to the dosage 14.15 5 0.00 2 No

mentioned in the prescription

Table (4) illustrates chi-square teat results for the withdrawal periods

220




