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Introduction:
Food safety, food security, food nutrition are challenges for public health for a third world country 
like Bangladesh. From the last couple of decades, the country has been foughting to ensure food 
security through livestock products meat, milk and egg. With significant economic development, 
the country achieved great success in ensuring food nutrition through supply of meat and eggs and 
a marginal deficiency of milk production to consumers. Within the last ten years, the issue of food 
safety has been raised as adulterated and low-quality foods spread over the markets, raising public 
health concern to a critical level. Unsafe/contaminated food causes many acute and life-long 
diseases, ranging from diarrheal diseases to various forms of cancer. An estimate shows that glob-
ally food-borne and waterborne diarrheal diseases taken together kill about 2.2 million people 
annually, of them 1.9 million are children. However, in Bangladesh dependable assessment of the 
public health impact due to food contamination is not available due to absence of a regular moni-
toring system. The data from icddr,b indicate that 501 hospital visits per day for treatment of diar-
rhoea that were attributable to food and water borne causes. General scenario on food contamina-
tion demonstrates a widespread non-compliance with hygienic practice in food handling between 
food producers and food traders such as street food traders.

Food adulteration with harmful chemicals is also common in Bangladesh. Heavy metals in animal 
feed; formalin in milk; fatal food poisoning after eating chicken meat, high residues of banned 
pesticides, and chemical preservatives in fresh produce confirm the widely held suspicion that 
food control in Bangladesh is inadequate.  Food adulteration may occur through various ways. The 
number of incidents of intentional adulteration is much higher compared to the unintentional ones 
in the country. 

Probable causes of adulteration:

•    Farmers are using a vigorously mix of toxic chemicals in their efforts to fight insect pests - and  
     that they are not sufficiently aware of the need to stop using them before harvesting. 
•     Deliberate adulteration of produce to extend its shelf life, using chemical preservatives without  
      concern for the health of consumers. 
•   Contamination by microorganisms, leading to acute food poisoning cases in consumption of  
     fruit, occasionally with tragic consequences.

Although, few case. s of the acute effect such as food poisoning are reported but, the chronic effect 
of such events such as cancer, kidney disorders and birth defects is unlikely to be observed in short 
term, because the manifestation of the disease only occurs after long-term, low-level 
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Fig. 1: One health to combat food safety
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Fig. 2: People’s Migration

Introduction:
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Fig. 3: Animals Source Food and Fresh Produces are responsible for Food borne Illnes
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Fig. 5: One Health Approach of WHO, FAO and OIE
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Fig. 6: Mechanism of Action of Probiotics
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1. Food Safety:
Food safety refers to routines in the preparation, handling and storage of food meant to prevent 
foodborne illness and injury. From farm to factory to fork, food products may encounter any 
number of health hazards during their journey through the supply chain. Safe food handling prac-
tices and procedures are thus implemented at every stage of the food production life cycle in order 
to curb these risks and prevent harm to consumers. 

Food safety is crucial to protect consumers from health risks related to common allergens and 
foodborne illnesses. In and of itself, this is a good enough goal to reach using proper processing 
and handling procedures, but there are other reasons, too. Safe food products shield companies and 
stakeholders from costly penalties and legal action.

It is important to have food safety knowledge for a number of reasons:
•    Firstly, it can be the difference between illness and health; in some cases, the difference  
      between life and death. 
•    Secondly, it will help you to avoid legal troubles when selling your products or making food  
      for others.

Three objectives have emphasized on food safety:
 1. Adequate and stable supply of safe and nutritious food. 
 2. Increased purchasing power and access to food of the people. 
 3. Adequate nutrition for all individuals, especially women and children.

The Basic Principles of Food Safety:  
Every food Establishment uses, processes, and sells food in different ways. However, the general 
issues and key principles of food safety remain the same, whatever the style of the operation. 

All food safety training programs should contain the “big three” factors that could cause food to 
become unsafe. The basic three principles that we must train all managers and food workers are: 
 1. Personal Hygiene for Food Professionals 
 2. Time & Temperature Control 
 3. Cross-contamination Prevention 

Food Safety Assurance:
Food safety Assurance that food will not cause harm to the consumer when it is prepared and/or 
eaten according to its intended use. (FAO 1997).

A Set of conditions and measures taken during the food chain stages; production, processing, 
storage and distribution in order to ensure that, the product consumption does not represent a risk 
to the human health.

Topic-2:  Food Safety & Food borne illness: Two different interrelated issues



Importance of food safety: 
•    Food safety and sanitation are important determinants of food utilization and nutrition
•    Elaborate linkage with development – governs individual and community health, national    
     productivity, and promotes export potentials
•    Food being the primary mode of transmission of infectious pathogens
•    Low-income people tend to acquire unsafe/less quality of food due to lack of purchase capacity
     National Food policy-2006 and other relevant policies and plan have given importance on food safety.

Policy linkage:
Food safety is recognized as a priority issue by the Government of Bangladesh with a view to 
reduce the burden of food-borne diseases on public health and increase national productivity. The 
Ministry of Health and Family Welfare has set up a Food Safety Unit within the Institute of Public 
Health of the Directorate General of Health Services. For strong coordination of the activities 
related to food safety and a visible impact, this Unit is being supported to develop technical and 
managerial capacity to tackle food safety issues.

Within the Ministry of Health and Family Welfare, an institutional structure headlined by a high 
level Food Safety Working Group has been set up. Focal points have been established within the 
DGHS and the Ministry to co-ordinate on food safety issues. Technical assistance has been provid-
ed to develop strategies and actions for prevention and control of food adulteration and contamina-
tion. A Food Safety Documentation Centre has been set up in the National Health Library.

The advisory support to the FSWG and assisting it in developing capacity and skill development 
plans notably in the areas of laboratory analysis, risk-based food inspection and food-borne illness 
surveillance.

Objectives of Bangladesh National Food policy
• Ensuring availability of safe and nutritious food,
• Ensuring access to safe food 
• Ensuring utilization and nutrition especially for women and children 
• Food safety to fulfilment of vision 2021
• Poverty will be reduced to 15% by 2021
• Nutrition achievement of 85% of the population
• By 2021 a minimum daily intake will be 2122 kilocalories
• Ensure primary healthcare and sanitation for all
• Average longevity will be increased to 70 years
• Efforts for the reduction of child and maternal mortality

•  Regulatory Framework
•  Institutional arrangement Framework
In Bangladesh, most of the foodstuffs, be they manufactured or processed, are unsafe for 
consumption or adulterated to varying degrees. This problem persists at every level of the food 
chain from preparation to consumption. Food manufacturers, processors, restaurants, fast food 
outlets and so forth are all involved in one way or another in this corrupt practice of adulteration. 
Foods are adulterated by using various harmful chemicals and toxic artificial colours, on the one 
hand, and rotten perishables turned to poisonous foods are stored, sold and served to consumers in 
an unhygienic atmosphere, on the other. The unhygienic and unsafe treatment of food is seriously 
impacting public health by causing numerous chronic and non-chronic diseases. Despite different 
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reasons for the unsafe treatment and adulteration of foodstuffs in Bangladesh, this will concentrate 
on the regulatory failures to combat the current food safety problems persisting in Bangladesh.
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Fig. 7: Bangladesh Food Safety Framework
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Laws, Ordinance and rules related to food safety:
1. Fish and Animal Feed Act 2010
2. The Animal Slaughter and Meat quality Control Act 2011
3. Bangladesh Animal Disease Act, 2005
4. Bangladesh Animal and Animal Product Quarantine Act, 2005
5. Bangladesh Accreditation Act 2006
6. Destructive Insects and Pest Rules, 1966 amended up to 1989
7. The Pesticide (Amendment) Act, 2009 and the Pesticide Rules 1985 amended up to 2010
8. Local Government (City Corporation) Ordinance, 2008
9. The Radiation Protection Act, 1987
10. Bangladesh Standard Specification for Grades on Milled Rice
11. Agricultural Produce Market Act 1964 (revised in 1985)
12. Pure Food Rules 1967
13. Bangladesh Standards and Testing Institution (BSTI) ordinance (1985) amended as BSTI 
act 2003    

Food borne illness:
Food borne disease is the sickness caused by dangerous microorganisms and/or toxic chemicals 
due to the ingestion of  contaminated food.  Food borne diseases severely affects infants, young 
children, elderly people which ultimately creates a vicious cycle of diarrhoea and malnutrition, 
damages the national economy, delay development and reduces international trade.

There are broadly three different types of microorganisms in aspect of food safety: 
Microbial foodborne illness:
I)  the good: - Good microorganisms are useful which are used to make food and drinks (e.g.,  
 cheese, yoghurt, beer and wine); medicine (e.g., penicillin); and to digest food in the gut. 
II)  the bad and: - Bad microorganisms, or spoilage microorganisms, do not usually make  
 people sick, but they cause our food to smell bad, taste horrible and look disgusting. 
III)  the dangerous: - Dangerous microorganisms make people sick and can even kill and these  
 are called “pathogens”. Most of these microorganisms do not change the appearance of the  
 food. An example is the green mould on bread which can produce toxins. 

Some common dangerous foodborne microorganisms are:

Bacteria – Salmonella, Shigella, Campylobacter, listeria and E. coli; 
Parasites – Giardia, Trichinella; and 
Viruses – Hepatitis A, Norovirus. 

Sources of Microorganisms: Microorganisms are mostly found in 
• Faeces; 
• Soil and water; 
• Rats, mice, insects and pests; 
• Domestic, marine and farm animals (e.g., dogs, fish, cows, chickens and pigs) and 
• People (bowel, mouth, nose, intestines, hands, fingernails and skin).
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Fig. 8: Food Production Chain

Introduction:
Safe food plays an important role, whether domestically produced, imported or exported. Ensuring 
safe food is paramount for the protection of human health and for enhancement of the quality of 
life. The demand of safe and hygienic food of animal origin (beef, mutton, chicken, ducks, eggs, 
milk and milk products) is increased and will continue to rise because of high-income elasticity of 
demand. Unsafe food represents a major threat to public health in Bangladesh.  Each year millions 
of citizens suffer bouts of illness following the consumption of unsafe food. 

• The feed safety hazards are associated with entire food safety chain that consequences 
risks to human health and economic impact in product destruction or market losses etc.
• Examples are heavy metals in animal feed, antibiotics, pesticide and veterinary drugs, 
aflatoxin, dioxin residues in meat, milk and eggs.

Food Production Chain:
Food production chains are extremely complex which involve with production, processing, trade 
and consumption (Fig.8) All stakeholders such as farmers, processors, transporters, distributors 
(wholesale & retail), and consumers are equally responsible from primary production to final 
consumption ensuring that the food products are safe, healthy and nutritious. 
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Fig. 9: Sources of Contamination in Animal Feed
SOURCES OF CONTAMINATION IN ANIMAL FEED
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Fig. 10: Safe Animal Feed-Safe Food - Safeguard Human Health
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Fig. 11: HACCP & Potential risks in food.

What is HACCP?
HACCP is a management system in which food safety is addressed through the analysis and control
of biological, chemical, and physical hazards from raw material production, procurement and
handling, to manufacturing, distribution and consumption of the finished product.

Why is HACCP stands for:-
Hazard Analysis and Critical Control Point. It is a seven-step process in which a food establishment 
or producer can use to develop a food safety plan. This system is designed to fight safety hazards 
potentially present in food throughout the manufacturing process. Any company that is involved in 
manufacturing and processing food has the potential to implement the HACCP system and is highly 
encouraged to do so. It is used to protect consumers and employees from biological, chemical, and 
physical hazards that have the possibility of making their way into our food system. 

:
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Fig. 12: HACCP applies to the entire Food Chain
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What is Hazard?
A hazard is any object, situation, or behavior that has the potential to cause injury, ill health, or 
damage to property or the environment.

What is ISO?
ISO (International Organization for Standardization) is an independent, non-governmental, interna-
tional organization that develops standards to ensure the quality, safety, and efficiency of products, 
services, and systems.
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Fig. 13: Potential Food Safety Hazards
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Water Activity (Aw) in Foods
Definition: The water activity (Aw) of a food is the ratio between the vapor pressure of the food itself, 
when in a completely undisturbed balance with the surrounding air media, and the vapor pressure of 
distilled water under identical conditions. A water activity of 0.80 means the vapor pressure is 80 
percent of that of pure water.

The water activity level that limits the growth of the 
vast majority of pathogenic bacteria is 0.90aw 
(0.70aw for spoilage molds). The lower limit for all 
microorganisms is 0.60aw.

Most foods have a water activity above 0.95 and 
that will provide sufficient moisture to support the 
growth of bacteria, yeasts, and mold. The amount of 
available moisture can be reduced to a point which 
will inhibit the growth of the organisms.

Most bacteria grow best around neutral pH values 
(6.5 - 7.0), but some thrive in very acid conditions 
and some can even tolerate a pH as low as 1.0.

Critical limit of water activity in foods

Standerd water activity 

Most bacteria Grow in pH

(pH)
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Definition
Critical Control Point (CCP) is the point where the failure of Standard Operation Procedure 
(SOP) could cause harm to customers and to the business, or even loss of the business itself. It is a 
point, step or procedure at which controls can be applied and a food safety hazard can be prevented, 
eliminated or reduced to acceptable (critical) levels.

Commercially Intentionaqlly Added

/Processing
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Fig. 14: Food  borne microbiological hazards

Factors should be: Personal hygiene, water quality, temperature, pH, moisture, processing
and sale environment, knowledge on food safety etc. 
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Fig. 16: Principles of HACCP
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100oC

Reheat food to 74oC or above

Hold foods hot at 60oC or above

Store and thaw food at 4oC or below

Freeze food to below -18oC for storage

AVOID STORING FOOD IN
THIS TEMPERATURE RANGE
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BACTERIA MULTIPLY RAPIDLY 
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Fig. 17: Documentation/Record Keeping
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Fig. 18

Fig. 19  Steps of PRP for HACCP implementation

:1

:2
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Fig. 20: Assemble the HACCP Team
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1. Receiving (Beef)

2. Grinding

3. Mixing

4. Forming

5. Cooking

6. Freezing

7. Boxing

8. Distributing

9. Reheating

10. Serving
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Q 1. Does this step involve a hazard of sufficient likelihood of
 occurence and severity to warrant its control?

Q 3. Is control at this step necessary to prevent, eliminate, or reduce
 the risk of the hazard to consumers?

Q 2. Does a control measure for the hazard exist at this step? 

YES NO Not a CCP

YES

YES

YES

CCP

NO Modify the step,
process of product

Is control at this step
necessary for safety?

NO

NO

Not a CCP STOP*

Not a CCP STOP*
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M P (GMP)

Good Manufacturing Practices (GMP) can be described by two major areas:-
1. Personal Hygiene of Meat Processor
2. Sanitation Practices in Meat Industry 

1.

people are

When hand
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Fig. 20: 

Training Manual for
Different Food Safety Hazards Identification



59Training Manual for
Different Food Safety Hazards Identification



60 Training Manual for
Different Food Safety Hazards Identification



61

Fig. 21: 
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Fig. 22: 
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Fig. 23: 
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vii. The LDDP’s approach to address food safety:
Gap analysis of existing legislation for food safety enforcement and value chain-based 
inspection & mobile court operation;
Baseline data on current level of food safety incidents;
Support to establishment of quality assurance schemes;
Surveillance and monitoring of microbial, chemical and residual;
Establishment of animal origin food inspection program;
AMR Surveillance and Risk Mitigation Program;
Drafting legal amendments and regulations for stronger food safety enforcement;
Multi-stakeholders’ dissemination workshop on food safety, legal enforcement;
Food safety and quality assurance- Regulatory frame work, Capacity development
Food safety, quality assurance and public health;
Capacity building support of DLS for risk-based inspection, assessment, monitoring,
communication- DVH, FDIL, CDIL, Nutrition Lab equipments and necessary consumable;
Improve selected network of food safety laboratories (Equipment for BLRI)
Fees and consumables for selected network of food safety lab- Dairy Science, Microbiology
and Central Laboratory of BAU;
Establishment of modern animal slaughtering facilities at selected metro and district level.
Establishment of Village Milk Collection Center (VMCC), dairy hubs, milk processing/cool-
ing plants, feed processing facilities, etc.
Exhibition and demonstration of safe and nutritious dairy products in selected schools.
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Fig. 24:  Halal Method of Slaughtering
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other animals.
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Loading & transport



Training Manual for
Different Food Safety Hazards Identification100



Training Manual for
Different Food Safety Hazards Identification 101



Training Manual for
Different Food Safety Hazards Identification102



Training Manual for
Different Food Safety Hazards Identification 103

;
;

;

;
;

;

;
;

-

of
V

Veterinary Services Overview

Ministry of Fisheries and Livestock

Department of Livestock Services

Livestock Research Institute

QC Lab

ILST, VTI, LTI

Bangladesh
Livestock 
Research Institute

Epidemiology
Unit

Private sector

Central Deseases
Investigation
Laboratory 

District Vet.
Hospital

Upazila Livestock
office and Veterinary
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Field Deseases Investigation
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Central
Veterinary
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Covering of Foam or Sponge

Ice Bag

Box of Plastic or Tin

Sample

Direction

Biohazard Sign
Sample Description
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