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CHAPTER |

Introduction

1.1 Background and Rationale

During the late of the 20" century until now, Salmonella Enteritica is the one of
most serious foodborne pathogen caused gastrointestinal illness in human (World Health
Organization & Food and Agriculture Organization of The United nations, 2002). The
typical clinical sign was composed by the series of symptoms mainly based on
gastrointestinal system signs such as nausea, vomiting, diarrhea and abdominal pain
however systemic sign such as fever and collapse can occur as well. The life-threatening
was due to the severity of losing fluid and electrolyte balance (World Health Organization,
2013). It's was shown the illness estimated 1 million cases and 400 deaths in the United
States for every year (Scallan et al., 2011). Salmonella infection is the infectious disease
can cause of food poisoning in a lower than 5 years children and elderly in the United
States (Centers for disease control and prevention & Foodborne Diseases Active
Surveillance Network, 2014). In 2003 Thailand had 1,115,244 reported cases as a
diarrheal disease that Salmonella play role as a major pathogen (Food and Agriculture
Organization of The United nations & World health organization, 2004). According to the
official report from the Thai ministry of public health in 2008 the number of food poisoning
patient’'s stool was showed 95.06% positive result from non Typhoidal Salmonella

(National Institute of Health of Thailand, 2008).

Oral route was considered as a main way of Salmonella transmission into the
human body, It was closely associated with the consumption of contaminated foods
(Tauxe, 1991). They were found on raw or processed poultry and swine product such as

egg, meat, sausages and others (Mead et al., 1999).The major Salmonella main infection



source were eggs and poultry meats accounted 47% of total case and the other based
on contamination in pork, beef, plants and others at 12%, 8%,13% and 20%, respectively.
Salmonella case does not decrease in latest 15 years (Centers for disease control and
prevention, 2009). Regarding Bangkok’s study in 1986, it revealed 17% of food samples
in Bangkok were found the Salmonella positives and 88% of diarrhea caused by
Salmonella infection in children under 5 years have also the same serotype as the isolated
food of animal origin (Rasrinaul et al., 1988). Infection risk in humans associated with the
consumption of contaminated food, mainly eggs (European Food Safety Authority,
2014).The prevalence of contaminated egg by Salmonella in worldwide is uncertainly
caused by multiple factors triggered the contamination at every step along the food chain.
The environment hygiene and good practice in poultry farm play role as a major key in
this case (World Health Organization & Food and Agriculture Organization of The United
nations, 2002). The previous studies showed the prevalence of Salmonella in eggs is 0.9%
in England (Little, 2006), 86% in Bangladesh (Mohammad, Luthful, Sabbir, Mortuza, &
Syeda, 2015), 9.4% in Hawaii (Myra, Katz, Sasaki, & Minette, 1991), 17.2% in Republic
Korea (Im et al., 2015) and 9.4% in central region of Thailand (Seksom, Aurathai, Sujate,

Wilailak, & Wirat, 2006).

Commercial poultry is the most rapidly growing sectors in animal agri-business
worldwide (Herren, 2000). In 2015, more than 96 billion eggs were produced in United
states (U.S. Department of agriculture, 2016)and more than 15 billion eggs were
produced in Thailand average growth rate 9% annual (Mongkol, 2016). The 46% of egg
production farm were located on the junction between Bangkok outskirt province and
eastern region of Thailand such as Chachoengsao, Nakronnayok, Chonburi,

Nakronpathom and Pharnakron Sri Ayuthaya. The most egg production province is



Chachoengsao coverd 15.9% of total egg production nationwide and most of them were

sold to Bangkok (Department of livestock development Thailand, 2014).

The demanding of egg production was caused by the increasing of animal protein
demand. In 2030, The annual demand of eggs will be increased from 6.5 to 8.9 kg per
capita in developing country and from 13.5 to 13.8 kg per capita in developed country’s
sector (Food and Agriculture Organization of The United nations, 2003). The top five egg
consumption rate nations are Mexico, Japan, Ukraine, China and Russia with 358, 329,
305, 295 and 260 eggs per capita in 2011 respectively (International Egg Commission,
2013). In Thailand, the foreign travelers were estimated around 56.8 million persons in the
year 2015, and increasingly every year. Majority of foreign travelers come from China,
Malaysia , Germany , United kingdom and Japan and most of them have higher egg
consumption rate than local Thai people at 144 eggs per capita in 2011 (International Egg
Commission, 2013) and the higher egg consumption rate may lead to higher exposure
rate with Salmonella-contaminated eggs as well (World Health Organization & Food and
Agriculture Organization of The United nations, 2002). It may be one of the other factors
that may cause 11.5% of foreign tourists fall sick after taking food in Thailand (Jarmon,

2015).

In recent day, the Salmonella serovar caused the significant health problem and
under the strict control of public health under the European union regulations are
Salmonella Enteritidis and Salmonella Typhimurium. Both of them must not be found in
fresh poultry product. But in processed poultry product must not exist all of Salmonella
spp. in the final products (European Union, 2005). Thailand was already established
agriculture standard of consumption egg. It used the same Salmonella criteria with EU to
support the national vision as a kitchen of the world. However the implementation still

limited (National bureau of agricultural commodity and food standards, 2010). To fulfill the



consumer’ need of food safety the organic or natural concept create the attitude for more
harmless and healthier than the normal commercial egg. It has been used in some of egg
producer and now they can penetrate and gain the market share in some European
country with average 12% in market share and trigger the trend of organic in worldwide
(Research Institute of Organic Agriculture, 2016). However, Thailand, the organic
agriculture area was expanded estimated 7% from 2012-2013. However, the government
certified organization and official standard criteria still not clearly exist. (Sunatthavee,
2015) And the 88% of consumers in Thailand believe the organic foods were better for
health than normal foods (Brigit, Darnhofer, Somsook, & Christian, 2007) but the safety of
organic poultry product still unclear due to some studies was reveal the organic free-
range management in poultry farming can increase the prevalence of Salmonella than
normal commercial practice at 31-64% compare with 9.1-12.8% respectively (Bailey &
Cosby, 2005). On the other hand some study was shown the contamination rate of
Salmonella were decreased in case of organic farm system compared with commercial
caged system (Denagamage Thomas, 2015)Due to the lack of study, that indicated and
compare about Salmonella contamination prevalence between ordinary egg, Premium
chemical free (Organic egg) and Premium brand indicated themselves as Salmonella free
brand and combines with measurement of egg consumer knowledge and egg
consumption behavior before. This study was conducted to find the prevalence among
the ordinary and premium brand of egg in Bangkok Thailand. It also found the relationship
between Knowledge and egg consumption behavior with the socio-demographic factors
that will be the baseline for other study about Salmonella contamination in egg and risk

on the health of consumer in the future study.



1.2 Research question

1.2.1. What is Salmonella prevalence among Premium Salmonella free grade?

Premium chemical free grade and Ordinary grade egg in Sukhumvit area of

Bangkok Thailand?

1.2.2. What is the pattern and proportion of Salmonella serovar in hen egg?

1.2.3. What is the association of egg consumption knowledge in the term of hygiene?

related to food poisoning and Eating behavior of Egg consumer in Bangkok

1.2.4. What is the relationship among socio-demographic, knowledge about eggs?

Consumption hygiene and egg consumption behavior of consumer in Bangkok?

1.3 Research objective

1.3.1. To investigate the prevalence and serovar of Salmonella among Premium

Salmonella-free grade, Premium chemical free grade and Ordinary grade egg in

Sukhumvit area of Bangkok Thailand.

1.3.2. To find the level of egg consumption hygiene knowledge and consumption

behavior of egg consumer in Sukhumvit area of Bangkok Thailand.

1.3.3. To find the association among socio-demographic factors, level of egg

consumption hygiene knowledge and egg consumption behavior.

1.3.4. To find the correlation between level of egg consumption hygiene knowledge and

egg consumption behavior.



1.4 Research gap

No research studies about the prevalence of Salmonella in Premium Salmonella-
free grade, Premium chemical free grade and Ordinary grade egg table egg in Thailand
before. The study about knowledge and consumption behavior that specify on the egg in

Thailand still not exist in Thailand as well.

1.5 Hypothesis

1.5.1. Salmonella spp. prevalence among Premium salmonella free grade, Premium

chemical free grade and Ordinary grade egg are not different.

1.5.2. Socio-demographic factors have association with level of egg consumption

hygiene knowledge and consumption behavior

1.5.3. The level of knowledge about egg hygiene and egg-related food poisoning has

positive relation with egg consumption behavior.

1.5.4 The level of egg consumption hygiene knowledge has positive correlation with egg

consumption behavior



1.6 Conceptual framework

This study was divided into two phases and served the research objective as detail below.
1.6.1 The first phase (Procedure to detect the Salmonella spp. prevalence in eggs)

Base on Salmonella isolation and identification from table egg. according to the
guideline from I1SO (ISO 6579:2002), the isolation steps Kauffman and White classification
scheme (World Health Organization, 2007) at identification steps. the result would show

the Salmonella prevalence and Serovar proportions.

66 samples of ordinary
€gg
l

Aseptic sampling technic
Completely Seperated
plastic bag

Move to Lab with in 24 hr.

Positive Serological analysis
White-Kauffmann-LeMinor

scheme

Identify serovar

Negative

Record and Prevalence
Determination
Compare among group by
Cochran's Q

Figure 1 Salmonella isolation and identification workflow in first phase.

(International Organization for Standardization, 2014)



1.6.2 Inclusion criteria for first phase

For including criteria and sample grouping, we divided the egg sample, into

three group, Ordinary egg, Premium Salmonella free egg, and Premium Chemical free

egg.
_ Premium Premium
Ordinary egg Salmonella free egg  Chemical free egg
-Price -Price -Price
- less than 4.5 THB/egg - Equal or more than - Equal or more than
(<125% from official 4.5THB/egg 4.5THB/egg
annouce price) -Label -Label
-Label - Found the wording - Found the wording that
-Mav be no label “Salmonella free” related they not use
- on their label chemical to treat salmonella
such as
- “ No Antibiotic”
-“ Organic”
-Etc.

Figure 2 Including criteria and grouping of each egg sample.

1.6.3 Exclusion criteria for First phase

Cracked, Expired, damaged package, cracked during the transport, rotten or changing
in physical, egg from other species that not from Gallus Gallus Domesticus must be

excluded from this study.



1.6.2 The second phase (The conceptual frame work of relationship among socio-

demographic, knowledge and behavior of the egg consumer)

This study was focusing on to determine the knowledge about egg eating
hygiene and egg eating behavior by use questionnaire, as the main tool to obtain the
data and combine all of that data to become the attitude of eating egg and risk of

Salmonella for the egg consumer.

Independent variable Dependent variable

E consumption

hygiene knowledge
Pt} (=

Socio-Demographic

-Gender,Age
g

-Income,Education

Figure 3 Conceptual framework for all of variable that concern in the second phase.

1.6.3 Inclusion Criteria

1. Able to communicate with Thai language fluently

2. Native Thai people

1.6.4 Exclusion Criteria

1. Mental health and Psychological problem
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1.7 Operation definitions

Salmonella: Salmonella, a rod-shaped gram-negative bacterium belonging to the family
Enterobacteriaceae, is the causative agent of salmonellosis. In most cases associated
with serovar of Salmonella Enterica. Clinical sign is characterized by two major syndromes

such as systemic septicemia and gastrointestinal iliness (Walter, 2015).

Salmonellosis: The zoonosis can be transmitted directly or indirectly between animals and
humans. Usual symptoms of human salmonellosis include fever, diarrhea and abdominal
cramps. If it infects the bloodstream it can be life-threatening (European Food Safety

Authority, 2014).

Table Egg: Egg from Hen (Gallus gallus domesticus) completed albumen and yolk
surrounded by eggshell. and not processed (National bureau of agricultural commodity

and food standards, 2010).

1ISO6579:2002 Amd 1 : 2007: Standard has been the bacteriological standard method

used in the European Union for the detection of Salmonella spp (Mainar et al., 2013).

Kauffman and White classification scheme: The system that classifies the genus
Salmonella into serotypes, based on surface antigens. First the "O" antigen type is
determined based on oligosaccharides associated with lipopolysaccharide. Then the "H"

antigen is determined based on flagella proteins (World Health Organization, 2007).

Organic: All synthetic chemical inputs including veterinary medicines and synthetic

hormones are prohibited in livestock production. In this study, we call them as Premium

Chemical free egg (Organic Agriculture Certification of Thailand, 2016).

Salmonella-free: Absence of Salmonella in 25 gram of sample. By using ISO 6579:2002

method (European Union, 2005) In this study we use 10 eggs pool as a sample.
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Food poisoning: The illness occurs after intake the food or water contaminated by food
poisoning causative agent such as chemical, bacterial etc. in this study refer to

Salmonella infection (Bureau of epidemiology 2014).

Egg consumption hygiene knowledge level : The result of measurement the basic of food
hygiene that use the question set that modified from five key to safer food guideline (World
Health Organization, 2015). To determine the level of consumer knowledge about food

hygiene before intake the egg or egg related product.

Fresh market : The permanent or temporary place that prepared for multiple
entrepreneurs to selling the food stuffs for both raw and cooked such as meats , fruits or

ready to eat meal (Ministry of Public health Thailand, 2008).

Supermarket: Big retail and whole sales shop. With single or a few of entrepreneurs. With
a lot of variety in goods. And have the good system to manage warehouse and supply
chain. And have the device that satisfied the customer (Department of Internal trade

Thailand, 2006).



CHAPTER I

BACKGROUND AND LITERATURE REVIEW

2.1 Salmonellosis in general

Salmonellosis is one of the most common and widely found foodborne diseases

around the world. It's caused by bacteria, named Salmonella Enteritica. The bacteria

characteristic is gram-negative bacilli shape with some of the flagella. There are the two

antigen group significantly to concern and used as a key classification the serovar of

Salmonella. The first one is O antigen (Somatic antigen) were located on the cell wall of

bacteria. the second one is H antigen (Flagellate antigen) were located on the flagella.

The both antigens provide the unique agglutination pattern when it was exposed to anti-

serum, This characteristic was used to identifies the Salmonella of the world with more

than 2,500 serovar. However, the serovar that significantly concern and cause the illness

in human are Salmonella Enteritidis (Group D) and Salmonella Typhimurium (Group B) are

the most common and in some standard such as the processed poultry meat required

more Salmonella Hadar, Salmonella Virchow and Salmonella Infantis in addition to restrict

list (European Food Safety Authority, 2014).

The onset of disease symptoms normally occurs within 6 - 72 hours after

consuming the food or drink the beverages contaminated of Salmonella, and the duration

of illness normally for 2-7 days long with DALY is 3 (World Health Organization, 2013).
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The clinical sign of salmonellosis is relatively mild and the patients will make a recovery

without specific treatment in most cases. In the case of very young and elderly, it causes

dehydration resulted it more severe and life-threatening (Centers for disease control and

prevention & Foodborne Diseases Active Surveillance Network, 2014).

2.2 Sources and transmission

Salmonella bacteria can survive and replicate in a very varied range of hosts such

as in human, Avian, Reptile and Mammal but, it can survive for a long time in the proper

environment in the case outside the host. It can break through and contaminate the entire

food chain from animal feed, primary production and all the way to households or food-

service agent. In human, the salmonellosis case is often caused by consumption of

contaminated food of animal origin especially poultry product such as chicken meat and

hen eggs, however the other foods source, such as beef or pork including vegetables and

spice contaminated by manure, also contaminated by Salmonella as well (Centers for

disease control and prevention & Foodborne Diseases Active Surveillance Network,

2014).

For the other route transmission by the fecal-oral route can also possible. Due to

individuals have contact with Salmonellosis patient stool, infected animals, including pets.

The bacterial entry to the body is along the gastrointestinal tract.
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2.3 Treatment

The symptomatic treatment is the key, electrolyte replacement to provide

electrolyte, such as sodium, potassium and chloride ions, lost through vomiting and

diarrhea to prevent the appearance of hypovolemic shock. The antibiotic use is not

recommended for the ordinary case not severe. Antibiotic may not completely eliminate

the bacteria due to their avoidance mechanism in macrophage and may trigger them to

adopt the resistant ability to antibiotic however the health risk groups such as infants, the

elderly and immune-compromised patients may need to receive antimicrobial therapy

(Centers for disease control and prevention & Foodborne Diseases Active Surveillance

Network, 2014).

2.4 Prevention methods

Prevention requires control measures at all level along the food chain, from farm

to fork in both commercial production units and at households. Preventive measures for

Salmonella in the home are similar to those used against other foodborne bacterial

diseases can use some element of the five key to safer food guideline to control it (World

Health Organization, 2015) such as Cook thoroughly more than 70 Celsius degree to

eliminate the Salmonella or separated the cook and raw food.
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2.5 The mechanism of contamination in egg

Salmonella is contaminated through the eggs by two routes trans-ovarian (vertical

transmission) and trans-shell (horizontal transmission). For vertical transmission,

Salmonella infected in hen gastrointestinal tract move through villi and survived in

macrophage and dendritic cell. Then it will we macrophage as a transport shuttle along

the bloodstream then later infect the ovaries or oviduct tissue to eggs prior to shell

formation. Salmonella Enteritidis has more ability to infect the egg by this route compared

with the other serovar.

In another route, the horizontal trans shell infection is usually derived from fecal

contaminated on the eggshell. It also includes contamination through environmental

vectors such as human, animal or objects. After some time, in the environment, the water

evaporates out from the eggshell and causes inside as a negative pressure may

accelerate the bacteria to move faster through the eggshell to egg content inside. In some

situation, the vertical transmission is considered to be the major route of Salmonella

contamination and harder to control due to a lot of factor, while horizontal transmission

can be effectively reduced by cleaning and disinfection of the environment (World Health

Organization & Food and Agriculture Organization of The United nations, 2002). In some

study mentioned the chance found the Salmonella in egg content is significantly lower

than on the eggshell. The eggshell should be more focused (Mohammad et al., 2015).
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2.6 Control strategy for Salmonella

In every year, Salmonella cause, 1,000,000 of illness and 380 deaths in the United

States of America (Centers for disease control and prevention & Foodborne Diseases

Active Surveillance Network, 2014). Salmonella causes illness more than 100,000 cases

in European Union (European Food Safety Authority, 2014). Most foodborne S. Enteritidis

infection was related with the eating of undercooked eggs or foods containing raw eggs

such as homemade eggnog, biscuit batter, homemade ice cream, mayonnaise, Caesar

salad dressing and Hollandaise sauce. The 77% to 82% of S. Enteritidis outbreaks have

been associated with grade A shell eggs, or egg-containing foods undercooked eggs

and products containing undercooked eggs such as soft custards, French toast, soft-fried

and poached eggs (World Health Organization & Food and Agriculture Organization of

The United nations, 2002).

Some country is more concern about Salmonella problem, they developed their

own way and strategy to control Salmonella problem such as in the European Union for

any poultry fresh product that willing to access the EU market with strictly regulation that

product must be an absence of both Saimonella Enteritidis and Salmonella Typhimurium.

For eggs, meats, and breeding flocks, the higher standards were implemented that

required the absence with Salmonella Enteritidis, Salmonella Typhimurium, Salmonella

Hadar, Salmonella Virchow and Salmonella Infantis due to it has higher chance to cause

human illness (European Union, 2005).
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Currently, Thailand is the one of biggest poultry meat exporter in the world. with
the main market in European Union and Japan (Department of livestock development
Thailand, 2014) For the egg producer, Thailand still have not clearly direction about
Salmonella issue according to the official report from Bureau of epidemiology in 2015
reported from January to February 2015. Thailand has the 1,060,000 cases of diarrhea
calculated at 1.64% of total population (Bureau of epidemiology 2014) and when
combined that report with another report from Thailand ministry of public health in 2008.
The number of non Typhoidal Salmonella isolated from food poisoning diarrhea patient’s
stool is 95.06% (National Institute of Health of Thailand, 2008).The result may give us

about how big of Salmonella problem in Thailand compared with the policy still affected.

2.7 General information of Egg

The egg is a biological structure intended by nature for reproduction of the
chicken. It protects the developing chick embryo and provides a complete diet for it and
serves as the principal source of food for the first few days of the baby chicken's life
(United State Department of Agriculture, 2000). according to Thailand’s law on the hen
egg standard. Egg by the definition of law is mentioned to the egg from Hen only species
Gallus gallus domesticus with completed albumen and yolk surrounded by eggshell and
not processed (National bureau of agricultural commodity and food standards, 2010). The
egg is one of the most nutritious and easy to use for human foods chickens now produce
eggs inadequate enough for retaining demand, this source of food has become extremely
important throughout the world, nutritionally as well as economically (United State

Department of Agriculture, 2000).

For the Physical Structure, eggs are average weights around 55-60 grams, the
major parts of an egg are the yolk, the albumin, the shell membranes and the shell (United

State Department of Agriculture, 2000).
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Figure 4 The major composition of Egg (Encyclopedia Britanica 2008)

The yolk content represented approximately 31 percent of the total weight of the
egg and albumen represented about 58 percent of the weight of the egg. The eggshell is
constituted approximately 11 percent of the egg and the space between shell membrane
and eggshell was called air cell usually located at the large end of the egg, The fresh egg,
as laid, normally has no air cell or small and the size of air cell will be larger according to
the time after laid. The size of air cell is the one of the main indicators that us to evaluate
about egg freshness (United State Department of Agriculture, 2000). To evaluate the
general quality of egg, which have two main major elements must be the concern, the
one is exterior quality and the second is interior quality (National bureau of agricultural
commodity and food standards, 2010). Exterior quality is direct external observation for
the appearance of the whole egg. Interior quality involves the contents of the egg. When
the eggs are broken out and measured the freshness and quality of alboumen by the Haugh
unit method combined with visual observation of the yolk (United State Department of

Agriculture, 2000).
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2.7.1 Exterior quality factor

-Shell Shape and Texture. The normal egg has an oval shape with one
end larger than the other and it tapers toward the smaller end. The
ends of an egg are commonly called the large end (air cell end) and the
small end (United State Department of Agriculture, 2000).

-Egg shell. Must be a good distribution of pigment and clean. Have no

spot or area of any crack and leak and absence of mold (National bureau

of agricultural commodity and food standards, 2010).

2.7.2 Interior quality factor

-Air Cell. When the egg is first laid, it has only a small air cell.The reason
of increase in the size is due to evaporation of water from the egg.
For the acceptable quality egg, the air cell size must not larger than 0.8
cm. Air cell must be on the larger end of egg and cannot move

freely (National bureau of agricultural commodity and food standards,

2010).
-Yolk. The yolk must have homogeneous yellow or reddish color. Have
no the sign or abnormal color also have no pungent odor. Dome shape

on the flat plate (National bureau of agricultural commodity and food

standards, 2010).

-Albumen. Must be clear and have no any foreign bodies floating in it,
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and should be firm with sufficiently thick or viscous to prevent the yolk

outline of being more than slightly defined or indistinctly indicated

when the egg is twirled. With respect to a broken-out egg, a firm

albumen has a Haugh unit value of 72 or higher when measured at a

temperature between 45 and 60 °F (United State Department of

Agriculture, 2000).

-Haugh unit. The Haugh unit developed by Raymond Haugh in 1937 and
consists of a correlation of the height of the thick albumen, the weight of
the egg, and the internal egg temperature. At one time, the use of Haugh
meter to measure the height of albumen. this method was part of USDA's

quality control program (United State Department of Agriculture, 2000).



SPECIFICATIONS FOR EACH QUALITY FACTOR

Shell Clean Clean Clean to
slightly
stained.”

Unbroken. Unbroken. Unbroken.
Practically Practically Abnormal.
Normal. Normal.

Air Cell 18inch or 3N6inchor less | Over 316inch
less indepth. | in depth. in depth.
Unlimited Unlimited Unlimited
movement and | movement and | movement and
free or bubbly. | free or bubbly. | free or bubbly.

White Clear. Clear. Weak and

Firm. Reasonably firm. | watery.
Small blood and
meat spots
present.”*

Yolk Outline slightly | Outline fairly Outline plainly

defined. well defined. visible.

Practically free | Practically free | Enlarged and

from defects. | from defects. flattened.
Clearly visible
germ
development
but no blood.
Other serious
defects.

For eggs with dirty or broken shells, the standards of quality provide

two additional qualities.

Dirty Check
Unbroken. Adhering dirt or Broken or cracked shell, but
foreign material, prominent stains, |  membranes intact, not
moderate stained areas inexcess |  leaking.***
of B quality.
Moderately stained areas permitted (1/32 of surface if localized,
or 1716 if scattered.).

** If they are small (aggregating not more than 1/8 inch in diameter).

*** Leaker has broken or cracked shell membranes, and contents

leaking or free to leak.

Table 1 Summary of U.S. standards for quality of individual shell eggs

(United State Department of Agriculture, 2000)
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Figure 5 Chart demonstrate the interior quality of broken-out eggs for
each of designated grades as specified in the U.S. Standards with respect to

white and yolk quality (United State Department of Agriculture, 2000).



CHAPTER III
METHODOLOGY

3.1 Study Design

The study was a cross-sectional study which conducted during January — April 2017.

3.2 Study Area

Sukhumvit area , Bangkok Thailand.

3.3 Study Population

-The first phase (Salmonella contamination rate in egg)
-Egg brands that indicated themselves as Premium Salmonella free randomly

selected

-Egg brands that indicated themselves as Premium Chemical free randomly

selected

-Egg brand that indicated themselves as Ordinary egg

-The second phase (Relationship among Socio-demographic, Knowledge and

Behavior of the egg consumer)

-Native Thai Egg consumer that found in Sukhumvit area
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3.4 Sample and Sampling size

3.4.1 For the first phase, Salmonella contamination rate in egg was based on the
survey and take egg samples from local fresh markets and convenient stores inside the
Sukhumvit areas of Bangkok Thailand using laboratory method to detect the existence of
Salmonella in egg samples, according to the guideline from ISO (International

Organization for Standardization, 2014).

The first step based on simple random sampling between three groups of egg
brands, the first group was the common egg, the second was the egg brand indicated
themselves as Salmonella-free on their label and the last was egg brand indicated as the
chemical-free wording on their label, for example, organic, antibiotic-free, etc. This study
was classified by three criteria; the first criteria was the price of those brands compared
with the market base price announced by the department of internal trading of Thailand
as a reference. Any brand sets its price more than 25% with an official baseline, it
automatically moved to the second criteria used the “Salmonella-free” wording if the word
exists on their label brand indicated as Salmonella free premium grade. On the other
hand, if that word not exist but the other premium declaration wording on their own labels
such as antibiotic-free, organic and etc., that brand counted as a premium chemical free
criteria. The sample size for estimated proportion of Salmonella in egg was calculated by
simple formula as below at 95% confidence level and margin of error at 0.075 and
expected prevalence at 10% refer to the prevalence of Salmonella in egg at central region

was 9,4% (Seksom et al., 2006).
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Where: n = sample size

Z = Z statistic for a confidence level

P = expected prevalence

d = margin of error (in proportion of one; if 7.5%, d = 0.075)

Calculate:

Z =1.96 (Z at 95% confidence level)

P=0.
d=0.075
— 1.9620.1(1 — 0.1)
— 0.0752
Total sample size =62 egg samples/group
+5% For spare = 66 egg samples/ group

According to the calculation result, we required 66 samples for each egg brand
group. We use 10 eggs without crack, expired and damaged packed as a pooled sample
with 11 samples from six random brand and do duplicate for each sample. To obtain the
sample, two plastic bags used to pack with 10 egg per each inside at randomly as 1
sample and 1 duplicate. This study was used three dimensions simple random sampling

for each shelf of egg in fresh market or supermarket. For example, if the shelf of brand A
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egg has 6 boxes in width, 3 boxes in height and depth. So we random the number 1-6 for
width, 1-3 for height and 1-3 for depth by row the dice. If the results were shown 3 for
width,1 for height and 2 for depth. Then took the box that locates on position 3 for width, 1

for height and 2 for depth as a sample. (Figure 6)

Y1-Yn

1-Xn

pad

Figure 6 Egg sampling from shelf in marketplace concept.

Put it in the plastic bags completely sealed after placed it in ice container
controlled the temperature at 2-7 Celsius degree. then sent the container to ISO certified
laboratory within 24 hours. The isolation of the Salmonella from the eggshell ISO was used
by 6579:2002 Amd 1:2007 method to detect the existence Salmonella of Salmonella in
each sample. For each positive samples, the study used Kauffman and White
classification scheme to classify the serovar group of each sample (World Health

Organization, 2007). (Figure 7,8 and 9)



Figure 7 Using alcohol to disinfection of latex glove

Figure 8 Show collected egg package

in zip lock sterile plastic bag
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Figure 9 The cool container with cooling gel
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3.4.1.1 ISO 6579:2002 Amd 1:2007 procedure in detail

The ISO 6579 method for detecting the Salmonella is national reference method
that widely used to detect and confirm the existence of Salmonella in food material or
environment (Public Health England, 2014).This method composed of four major steps as

below.

Egg shell 25 g + BPW 225 ml

v

incubateat 37 c®+ | for I8 £ 2 Hr

Figure 10 The diagram of each step of ISO6579 2002:Amd D as conventional method

for Salmonella detection (International Organization for Standardization, 2014).
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3.4.1.1.A Sample preparation and pre-enrichment

The 10 eggs for 1 pooled sample including shells without shell disinfection or
exposed directly to the sunlight, place the whole eggs can in sterile plastic bag and put
it in stomacher to prevent the risk of contamination, and add an equal weight of buffered
peptone water. Break the contents of the eggs into a stomacher bags and transfer the
shells to a separate sterile plastic bag. Add a sufficient Buffered Peptone Water to cover
the shells to give an approximate 10-1 dilution. Mix carefully by hand for a minimum of 2
minutes. Place all enrichment cultures in an incubator at 37 + 1°C for 18 + 2 h (Public

Health England, 2014). (Figure 11)

Figure 11 The result on BPW after incubated at 37 ¢c® £ 1 for 18 £ 2 Hr
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3.4.1.1.B Selective enrichment

After pre-enrichment buffered peptone water broths were incubated overnight (18
hr.), it was sub-cultured to a selective enrichment broth. The sub-culture of Modified semi-
solid Rappaport-Vassiliadis (MSRV) were placed in an incubator at 41.5 + 1°C for 48 + 3

h (Public Health England, 2014).(Figure 12)

Figure 12 The result on MSRV after incubated at 37 c® + 1 for 24 £ 3 Hr

(International Organization for Standardization, 2014)
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3.4.1.1.C Subculture to selective media

The selective enrichment were cultured to XLD, BGA using a 10 ML loop by using
a separate sterile stick or loop streak out to obtain discrete colonies. The cultured plates
were placed in an incubator at 37+ 1°C for 24 + 3 h. Re-incubate negative plates for a

further 24 + 3 h(Public Health England, 2014). (Figure 13 and 14)

Figure 13 Typical colony of Salmonella on XLD Agar from ISO 6579 method

(International Organization for Standardization, 2014)

Figure 14 Typical colony of Salmonella on BGA Agar from ISO 6579 method

(International Organization for Standardization, 2014)
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3.4.1.1.D Recognition of colonies

After 24+ 3 h, the selective agar plates were examined for typical and atypical
colonies of Salmonella (Public Health England, 2014) for fermented xylose, normally
decarboxylate lysine and produce hydrogen sulphide. Characteristic colonies are red with
black centers. Isolated colonies may appear yellow with black centers. Salmonella
species that produce little or no hydrogen sulfide eg: S. Typhi, S. Senftenberg, S. Pullorum
grow as red colonies with or without black centers. Red colonies may also be produced
by some strains of Proteus species and Pseudomonas species. Strains of S. Paratyphi A
do not decarboxylate lysine and so appear as yellow colonies usually with a black centre.
Lactose fermenting strains may also appear yellow with or without black centers. (Figure

15 and 16)

A) Psuedomonas aeroginosa: Gluc (-). Lac/Suc (-), H,S (-)
B) Escherichia coli: Gluc (+), Lac/Suc (+), H,S (-)
C)Salmonella typhimurium: Gluc (+). Lac/Suc (-). H,S (+)
D) Shigella boydii: Gluc (+). Lac/Suc (-), H5S (-)

Figure 15 TSI pattern for biochemistry test

Source: https://s-media-cache

ak0.pinimg.com/originals/2c/a9/e0/2ca9e0559051cdebar7ed7944efd5e90d.jpg
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Negative Positive

Figure 16 Urease pattern for biochemistry test (Salmonella was negative for urease test)

Source : http://people.upei.ca/bdespres/html/5a _demo.html



http://people.upei.ca/bdespres/html/5a_demo.html
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3.4.1.1.E Confirmatory tests

Typical colonies from each plate were subjected to serological confirmation by
identification of specific lipopolysaccharide (‘O’) and flagella (‘H’) antigens on the surface
of presumptive Salmonella isolates using specific antisera is carried out prior to
biochemical identification. Live cultures of Salmonella are used and must be taken to
avoid infection or cross contamination. We used Kauffman and White classification
scheme along with ISO/TR 6579-3 that is the next step from 1SO6579 (International

Organization for Standardization, 2014; World Health Organization, 2007). (Figure 17)

Figure 17 Result of Salmonella positive sample in antiserum for serology test
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3.4.2 The second phase (relationship among socio-demographic, knowledge and

behavior of the egg consumer)

The population of this phase was recruited fromThai supermarket and fresh
market's customer, the convenience sampling for this study consisted of 404 respondents
who visited and bought something in the super market or fresh market along with
Sukhumvit area such as Villa market, Gourmet market Emporium and Em quartier and
nearby area of BTS phrom pong station, Foodland Nana, Thong Lo, Max Valu
pharkhanong, Lotus on nut and Top Piyarom as a represent of supermarket area and
Udomsuk market, Pharkhanong market and small convenient store nearby as a represent
area of fresh market. Due to Sukhumvit area, it has a lot of demographic and
socioeconomic diversity sample would be obtained and used ordinary conversation
approach ask subject to allow the researcher to interview after finished the subject will get
a pen as a token of gratitude. The period of this study occurs during April 2017 to May
2017. The sample size for questionnaire respondents was calculated by simple formula
as below at 95% confidence level and margin of error at 0.05 and expected different was

unknown in this case we use 50% for highest amount of sample size.

2
Z?P(1-P)
Where: n = sample size
Z = Z statistic for a confidence level

P = expected prevalence

d = margin of error (in proportion of one; if 7.5%, d = 0.075)
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Calculate:

Z =1.96 (Z at 95% confidence level)

P=05
d =0.05
~ 1.96%0.5(1— 0.5)
. 0.052
Total sample size = 384 respondents
+5% For spare =404 respondents

The calculation was determined by using Yamane’s table (Yamane, 1973) with a

0.05 level of significance and 5% of marginal error.

The respondents were interviewed using Thai language questionnaire with the
total collection duration of two months. The questionnaire was reviewed and modified by
public health and food safety experts. In this study researcher invited Assoc.Prof. Ratana
Somrongthong, Ph.D. from College of Public Health sciences, Chulalongkron University
as public health expert and both Assist.Prof. Sujate Chaunchom Dr.Med.Vet from
Graduated school Kasetsart University and Dr.Chantanee Buranathai Dr.Med.Vet senior
veterinary expert officer from the bureau of Livestock Standard and Certification
Department of Livestock development, ministry of agriculture, Thailand as a food safety

expert to review and modify the questionnaires.

The questionnaires in this study divided into three parts, the first part composed

of 9 questions about the general demographic information, the second and third part
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composed of 13 questions concerning basic knowledge of egg consumption hygiene and

behavior respectively.

The sampling method was used convenience sampling technique. In this study,
researcher randomly selected 202 samples from fresh market area and other 202 from
supermarket. For every subject that met the research, the subject was rolled the dice if
the result was the odd number, the interview process was start. For the even number
result, the researcher was discarded the subject and move to the next one. By this
technique, each subject has an equal chance of 50% to get the interview or not with the
dependent variables of this study included gender, age, level of education and income.
For independent variables, this study was included basic egg hygiene and egg
consumption behavior, the questionnaires designed by adapting and modifying questions
based on previous studies (Centers for disease control and prevention, 2011; Nasser,
Sameh, & Fohad, 2016; Pei, Kwai, Jerzy, John, & Siti, 2015; Samapundo, Climat, Xhaferi,
& Devlieghere, 2015; World Health Organization, 2015) and consultations with Salmonella

and food hygiene experts.

For Basic food hygiene and food poisoning knowledge, the respondents were
asked to choose from between two options true or false for questions. A right answer
considered as ‘correct knowledge’ and wrong answer as ‘no knowledge’. Total scores
were calculated and converted into a percent. The score below fifty percent of food
hygiene and food poisoning knowledge questionnaire accepted as poor knowledge (Siow
& Norrakiah, 2011) and used the Likert scale with three choices among Never, Sometime
and Always to measure about egg consumption behavior. Each question had their own
score as 2,1,0 for risk-increasing questions type and 0,1,2 for risk-reducing question type.
The score below fifty percent of eating behavior questionnaire is accepted as risky egg

consumption behavior and after the interview was finished. The researcher explained and
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discuss the subject of the good practice for egg consumption hygiene and good eating

behavior.

3.5 Statistic analysis

This study used Cochran’s Q test to compare the prevalence of Salmonella among
the Ordinary, Salmonella free and Chemical free egg group. The positive and negative
samples were nominal scale then use descriptive statistic to describe the characteristics
and frequency of Salmonella serovar group that were found especially in case of any
samples showed the positive result as S. Enteritidis, S.Typhimurium, S.Hadar, S.Virchow
or S.Infantis it would count as a public health concern serovar due to it has higher chance
caused illness in human than the other serovar (European Union, 2005). At p-value of

<0.05, it was indicated as cut off point for statistic difference.

At p-value of <0.05, the total of 30 pilot samples from the adjacent area with
Sukhumvit that called as Pathumwan area were tested to achieve a reliability test more
than the recommended level of 0.70 to guarantee the reliability of the questionnaire. The
relationship between the level of egg consumption hygiene knowledge and egg
consumption behavior and socio-demographic factors this study used descriptive
statistics utilized in this research included percentage, frequency, and Fischer's exact
test. In case of the data not showed the normal distribution result and may have a lot of
outliers that related with some socio-demographic factor such as very elderly or young
respondents. This study used the p-value at <0.05 to indicate the statistical significance
of the level of egg consumption hygiene knowledge, egg consumption behavior
relationship on each socio-demographic factors. To find the correlation between egg
consumption knowledge and egg consumption behavior, this study used Spearman’s

correlation and used p-value at <0.05 to identify the statistically significant correlation
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between egg consumption knowledge and egg consumption behavior. The statistic

package, SPSS version 17.0 licensed was used for data analysis.

3.6 Ethical consideration

3.6.1. Informed the consent of each participant in accompany with confidentiality
is anonymous. The information about participant was kept strictly confidential and

results of this study was shown in the table and the figure.

3.6.2. The study has no risk/ inconvenience and any negative effect of participant
in this study which may cause by the unwell effect to physical, mental, social, and

belief of participants.

3.6.3. The decision of participants to participate in this study was depended on

their willingness to participate the study.

3.6.4. This research was approved by Ethics Review Committee for Research

Involving Human Research Subjects, Health Science Group., Chulalongkron

University Bangkok, Thailand (The Ethic code 020.1/60).



CHAPTER IV
RESEARCH RESULTS

The objectives of this study were to find the prevalence of Salmonella spp. among
in each group of eggs, and the association among socio-demography factors and level
of knowledge and behavior of egg consumption. This study was conducted in Sukhumvit

area of Bangkok, Thailand, during December 2017 to May 2017.

In order to determine contamination rate of Salmonella spp. in varipus commercial
grades, samples of eggs, this study were categorized into three groups by the type of
eggs as premium salmonella free, premium chemical free and ordinary egg. A total of 198
samples with 66 samples per each group and 10 eggs per samples were randomly
collected from fresh markets and supermarkets in Sukhumvit area, Bangkok. The results
were summarized table 2, contamination rate in each group, proportion of positive
samples, and serovar found in positive samples. A total of 404 people in Sukhumvit area
of Bangkok were randomly selected for face to face interviewed by using questionnaire
about egg consumption hygiene and behavior. The results of the second phase were
presented and categorized into demographic data, evaluation of basic egg consumption
hygiene knowledge and egg consumption behavior.

4.1 Contamination rate of Salmonella spp. in hen egg

The result showed frequency of Salmonella spp. positive in each egg groups. The
serovar name were found in table 2. The result not found positive samples of premium
chemical free eggs and found the same contamination rate at 7.6% for both Salmonella
free and ordinary eggs. However, the contamination rate was not significantly different
among each egg groups, For the public health concerned serovar, this study was
revealed S.Hadar and S.Typhimurium at 4.5% of contamination rate in ordinary eggs.
Those two serovar were shown in the restriction list of European Union importing law.
Because it has more chance to cause the illness in human than other serovar (European
Union, 2005), however, the result was not shown statistical difference among each other

egg groups in this study.
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Table 2 Percentage of Salmonella positive sample and serovar name

Egg group Salmonella Serovar Public health
Positive sample (%) name Concerned
(Group) serovar(%)
Premium Salmonella 5/66(7.6%) S.Lomita (2/5)(Gr.C) 0%
free S.Djugu (2/5) (Gr.C)
n=66
S.Bredeney(1/5)(Gr.B)
Premium Chemical 0/66(0%) 0%
free
n=66
Ordinary egg 5/66(7.6%) S.Typhimurium(1/5)(Gr.B)* 3/66 (4.5%)
=66
" S.Hadar (2/5)(Gr.C)*
S.Lomita (1/5)(Gr.C)
S.Newport(1/5)(Gr.C)
P-Value
(Cochran’s Q 0.082 0.050
test)
10/198 (5.05%) 3/198(1.5%)
Total

*Restricted Serovar from COMMISSION REGULATION (EC) No 2073/2005 (European Union,

2005)

4.2. Socio-demographic data and finding

This part was revealed frequency distribution of socio-demographic factors that
explained about background characteristics of each respondent. Table 3 showed general
Socio-demographic information such as age, education level and household income and
others.

Regarding gender, the study population had female respondents slightly more

than male at 215(53.2%) compare with 189(46.8)
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Regarding age, the study population majority age indicated as adult, at between
20-29 years of 142(35%) followed by 30-39 years of 90(22.3%), 40-49 years of 74 (18.3%)

and lower than 20 years of 55(13.6%) respectively.

Regarding education level, there were 182(45%) of respondents who had
bachelor degree as a maijority, followed by senior high school and vocational certificate
level at 77(19.1%) and 62(15.3%) respectively. This study also revealed 42(10.4%) of
respondents gain higher than bachelor degree and nearly 10% of respondents count as

a lower than senior high school level.

Nearly half of respondents 197 (48.8%) were shown the income level at between
10,000-30,000 Thai baht per month, Followed by nearly equal proportion between 30,000-
50,000 Baht and lower than 10,000 per month with amount respondents as 84(20.8%) and
77 (19.1%) respectively. For the minority groups, this study was shown the proportions of

household income at higher than 50,000 Baht at 46 (11.4%).

Regarding egg buying place, this study showed the majority of respondents buy
egg from the supermarket of 173 (42.8%) and fresh market of 149 (36.9%). Some
respondents egg from the convenience store at 55 (13.6%) and grocery 21(5.2%), and
for the other place such as from direct buy from farm or egg distributor was shown lower

than 1%.

Regarding for egg consumption rate, this study was undercover the result, with
more than two-thirds of respondents were eat 1-2 eggs per day of 273 (67.6%). the
second and third rank of consumption rate were lower than 1 and 3-4 eggs per day at 97
(24.0%) and 24 (5.9%) respectively. this study also found 7 (1.7%) of respondents
indicated themselves as a not egg eater, but still eat other product from eggs such as

salad dressing etc.

For the egg storage condition, most of respondents were shown the result of 310
(76.7%) keep its in refrigerator, followed by keep it at room temperature in open container
at 72 (17.8%) and at the room temperature in sealed container at 22 (5.4%) Regarding to
the buying volume, this study was shown the result of 220 (54.5%) respondents were buy

enough eggs for 1 week, then followed with buy for lower than 1 week and buy for 2 weeks
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consumption. at nearly equal proportion as 84 (20.8%) and 78 (19.4%) respectively, and

slightly more than 5% of respondent buy egg enough for 3 week or more.

This study was shown 349 (86.4%) not had the sign of food poisoning from egg in

last 3 months, and 26 (6.4%) of respondents were reveal about the sign of food poisoning

after ate eggs, for the last proportion of 27 (6.7%) was suffer from food poisoning but still

not sure is it from egg eating or not.

Table 3 General Socio-demographic characteristic of egg consumer

Socio demographic data Number Percentage
(%)
Gender (n=404)
Male 189 46.8
Female 215 53.2
Age (n=404)
Lower than 20 Years 55 13.6
20-29 Years 142 35.1
30-39 Years 90 223
40-49 Years 74 18.3
50-59 Years 27 6.7
Higher than 59 Years 16 4.0
Education level (n=404)
Lower than high school 14 3.4
Junior high school 27 6.7
Senior high school 77 19.1
Vocational certificate 62 15.3
Bachelor degree 182 45.0
Higher than bachelor degree 49 10.4
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Table 4 General Socio-demographic characteristic of egg consumer (Continued)

Socio demographic data Number Percentage
(%)
Household income per month , 34 THB = 1 USD (n=404)
Lower than 10,000 THB 77 191
10,000 — 30,000 THB 197 48.8
30,001 - 50,000 THB 84 20.8
50,001 — 70,000 THB 27 6.7
70,001 — 90,000 THB 10 25
Higher than 90,000 THB 9 2.2
Egg buying place (n=404)
Supermarket 173 42.8
Fresh market 149 36.9
Convenience store 55 13.6
Other 27 6.6
Egg consumption per day (n=404)
none 7 1.7
less than 1 egg 97 24.0
1-2 eggs 273 67.6
More than 2 eggs 27 6.6
Egg storage condition at household (n=404)
Refrigerator 310 76.7
Sealed container at room temperature 22 5.4
Open container at room temperature 72 17.8
Buying volume (n=404)
Lower than 1 week 84 20.8
1 week 220 54.5
2 weeks 78 19.3
3 weeks 11 2.7
More than 3 weeks 11 2.7
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Table 5 General Socio-demographic characteristic of egg consumer (Continued)

Socio demographic data Number Percentage
(%)
Food poisoning by egg eating at 3 month ago (n=404) 26 6.4
Yes 349 86.4
No 29 7.2
Yes but not sure from egg or not

4.2.1 Knowledge toward egg consumption hygiene.

Questions were asked to explore the respondent’s knowledge level about egg
consumption hygiene, including with 13 questions for knowledge which consisted of both
positive and negative questions. Another question on egg consumption hygiene
knowledge was asked for positive questions, the respondents got 1 point for the correct
answer, 0 point for the wrong answer and vice versa for the negative question. For the

unknown choice was indicated as a wrong answer and get 0 point.

Table 6 Frequency and percentage of respondents who answered true and false to

each question about knowledge towards egg consumption hygiene (n=404)

Basic egg hygiene knowledge question Correct n(%)  Wrong n(%)
1.Eggs with cracked, leaked or dirty are still safe to eat. * 166(41.1%) 238(58.9%)
2.Should buy an egg from shelf that not more than 4 celcius 114(28.2) 290(71.8%)

degree temperature.

3.Should eat egg within 3 weeks after manufactured date, * 322(79.7%) 82(20.3%)

4.Cooked egg and Raw egg must keep in separate 287(71.0%) 117 (29.0%)
container
5.Broiled egg with or without shell can keep in fridge for 2 111(27.5%) 293(72.5%)

weeks. And still safe to eat.




Table 7 Frequency and percentage of respondents who answered true and false to
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each question about knowledge towards egg consumption hygiene (n=404) (Continued)

Basic egg hygiene knowledge question

Correct n(%)

Wrong n(%)

6.The watery albumin is the sign of egg with high
freshness.”

7.Cooked egg with firm albumin is safe enough to eat.
Although the egg yolk still liquid.*

8.Should wash hands carefully. Before and After touching
raw egg or the food that contained with raw egg.

9. Temperature at 65 degree celsius was enough to
guarantee the safety of eating egg.”

10.Cooked egg must not keep at room temperature more

than 1 hour .Before eaten.

12.Some food was contained with raw egg such as Salad

dressing , Ice cream and Mayonnaise.

13.Should separate the chopping block between raw and

cooked egg.

11.Kept egg with long time storage. can cause the diarrhea.

294(72.8%)

257(63.6%)

293(72.5%)

308(76.2%)

111(27.5%)

321(79.5%)

309(76.5%)

272(67.3%)

110(27.2%)

147(36.4%)

111(27.5%)

96(23.8%)

293(72.5%)

83(20.5%)

95(23.5%)

132(32.7%)

*Negative statement

The obtained score converted in terms of score level and is classified into 3 levels

(low moderate and high knowledge). Possible scores ranged between 0-13. The cutting

point of basic egg hygiene knowledge was categorized into three groups according to

Bloom'’s classification (Bloom,1956). The cutting point of good knowledge was higher than

80% (11-13 points) of total scores, that for moderate knowledge was from 60% to 80% (8-

10 points) of total scores and that of poor knowledge was less than 60%(0-7 points) of the

total score. (see table 5)
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Table 8 Level of egg consumption hygiene knowledge

Level of egg consumption hygiene knowledge Frequency Percentage
Good knowledge (11-13 points) 5 1.4
Moderate knowledge (8-10 points) 105 25.9
Poor knowledge (0-7 points) 294 727

In order to show the egg consumption knowledge level, the distribution level of
egg consumption knowledge was shown in table 5. About 1.4% of respondents were in
the good knowledge level and 25.9% of respondents were in moderate level. Most of

respondents (72.7%) were indicated as poor knowledge level.

4.2.2 Behavior towards egg consumption

To explore the behavior towards egg consumption, all the respondents’ behavior
was asked as always, sometimes and never by the questionnaire. There were 13
questions in this part which consisted of both positive and negative directions. In the
positive statement, 2 scores were given for always answer, 1 score for sometimes answer
and 0 score for never answer. On the other hand, 0 score was given for always answer,1
score for sometimes answer and 2 scores for never answer in negative statement. The

possible scores ranged from 0-26 for all 13 questions.



Table 9 Frequency and percentage of egg consumption behavior (n=404)
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Never Some  Always
Egg consumption behavior Number Number Number
(%) (%) (%)
1.You use the egg with more than 2 week in storage to 113 269 22
make the food.* (28.0) (66.6) (5.4)
2.You buy the egg without crack ,leak or dirty on the egg 43 151 210
shell (10.6) (37.4)  (52.0)
3.You buy the egg from verified producer with clear label 44 211 148
(10.9) (52.2) (36.6)
4.You eat the soft boiled egg or onsen egg.* 97 250 57
(24.0) (61.9) (14.1)
5.You eat the sunny sided up fried egg. * 54 199 151
(13.4) (49.3)  (37.4)
6.You eat scrambled egg with moisture inside, * 108 209 87
(26.7) (51.7)  (21.5)
7.You dip the grilled meat in raw egg before eat. * 210 157 37
(52.0) (38.9) 9.2)
8.You eat the raw egg with other type of hot food such as 254 122 28
steamed rice.* (62.9) (30.2) 6.9)
9.You use the pooled cracked in plastic bag to make the 304 88 12
food. * (21.8) (3.0

(75.2)
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Never Some  Always
Egg consumption behavior Number Number Number
(%) (%) (%)
10. You eat the food was contained with raw egg such as 57 242 105
Salad dressing, Ice cream and Mayonnaise. * (14.1) (59.9) (26.0)
11.You eat the fried or scrambled egg in buffet set. * 70 251 83
(17.3) (62.1) (20.5)
12.You eat the raw egg or raw egg contained product such 293 87 19
as albumin drink. * (73.8) 215) @7)
13.You eat the bakery or dessert that contained with half 39 246 116
cooked egg. Such as Tart, Tiramisu , Custard or egg yolk ©9.7) (60.9) (29.5)
fudge balls cooked in syrup. *

*Negative statement

According to the table 6, both question number 2 and 3 that were indicated as
positive statements. All the rest questions were indicated as negative statements.

Most of the respondents, 66.6% and 52.0% sometime use egg with more than 2
weeks in storage to make the food and always buy only clean egg without dirt on their
shell. 52.2% of respondents buy them from verified producer with complete label on their
packaging at sometimes, and 36.6% of respondents always buy it from verified producer.

Majorities of the respondents accept to eat soft boiled eggs, sunny sided up fried
egg and moisture scrambled egg at sometimes, at 61.9%, 49.3% and 51.7% respectively

Regarding the result in table 6, Most of the respondents never used the raw egg
as dipping for grilled meat and eat it with another type of hot foods, at 52.0% and 62.9%

consequently. Those results showed the same direction of question number 9 and 12 that
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asked about to using pooled cracked egg to make the food and eat raw egg product

directly. Most of the respondents at 76.2% and 73.8% said never do that respectively.

Most of the respondents, 59.9%, 62.1% and 60.9% accepted to eat the food which
contained with raw egg such as salad dressing, eat fried egg station in buffet set and eat
half cooked egg in bakery product at sometimes.

The obtained score converted in terms of score level and is classified into 3 levels
(poor moderate and good behavior). Possible scores ranged between 0-26. The cutting
point of basic egg consumption behavior was categorized into three groups according to
Bloom’s classification (Bloom,1956). The cutting point of good behavior was higher than
80% (21-26 points) of total scores, that for moderate behavior was from 60% to 80% (16-
20 points) of the total scores and that of poor behavior was less than 60%(0-15 points) of

the total score. The summarized of behavior score was shown in table 7.

Table 10 Level of egg consumption behavior

Level of egg consumption behavior Frequency Percentage
Good behavior (21-26 points) 31 7.7
Moderate behavior (16-20 points) 179 44.3
Poor behavior (0-15 points) 194 48.0

In order to show the egg consumption behavior level of the respondents, about
7.7% of respondents were in the good behavior level and 44.3% of respondents were in
moderate level. Most of the respondents, 48.0% were indicated as poor behavior level.
That slightly greater number when compared with moderate behavior group. So the
proportion of poor behavior group was still nearly same with moderate combined with

good behavior as one.
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4.2.3 Association between socio-demographic characteristic and knowledge about egg

consumption hygiene (n=404)

The association between socio-demographic with egg consumption hygiene
knowledge was analyzed by using Fisher's exact test and presented as the table below.
This study presented the socio-demographic and egg consumption hygiene
characteristics which showed significant association with Fisher's exact test as p-value
lower than 0.05. This study showed that association between egg consumption hygiene
knowledge with gender (p-value = 1.00), age (p-value = 0.002), education level (p-value
= 0.000), household income (p-value=0.000), egg buying place (p-value = 0.026), egg
consumption per day(p-value = 0.032) , household egg storage condition(p-value =
0.372) , buying volume (p-value = 0.152) and food poisoning from egg at last 3 month (p-
value = 0.194).

The respondents, who lower than 20 years and more than 59 years of age revealed
the highest proportion of poor knowledge level as 90.9% and 93.7% respectively. When
compared with adult working age at 20-59 year. Education level was directly associated
with knowledge level as 84.6% of respondents with lower than high school education
showed the poor knowledge compared with 54.7% of respondents with higher than
bachelor degree was showed the poor knowledge in the same time. The proportion of
poor knowledge about egg consumption hygiene was decreasing when comparing with

higher education level.

Household income level was directly associated with egg consumption
knowledge. This study was shown the results that higher household income associated
with higher egg consumption hygiene knowledge. The proportion of poor knowledge was
decreasing and change to the moderate knowledge while household income was
increasing instead. The egg consumption rate and buying place also were associated
with knowledge level as well. Those results were shown the higher proportion of moderate

knowledge buying eggs from fresh market and eat more egg than poor knowledge level

group.



Table 11 Association between Socio-demographic factors and Knowledge about egg

consumption hygiene (n=404)

Knowledge
Socio demographic n Good n(%) Poor P-
Moderate Value
Gender
Male 189 4(2.1) 49(25.9) 136(72.0) 1.000
Female 215 1(0.5) 56(26.0) 158(73.5)
Age
Lower than 20 Years 55 0(0.0) 5(9.1) 50(90.9) .002*
20-29 Years 142 3(2.1) 48(33.8) 91(64.1)
30-39 Years 90 1(1.1) 21(23.3) 68(75.6)
40-49 Years. 74 1(1.4) 22(29.7) 51(68.9)
50-59 Years 27 0(0.0) 8(29.6) 19(70.4)
Higher than 59 Years 16 0(0.0) 1(6.3) 15(93.7)
Education level
Lower than high school 14 0(0.0) 2(14.3) 12(85.7) .000*
Junior high school 27 0(0.0) 4(14.8) 23(85.2)
Senior high school 77 0(0.0) 9(11.7) 68(88.3)
Vocational certificate 62 0(0.0) 11(17.7) 51(82.3)
Bachelor degree 182 3(1.6) 62(34.1) 117(64.3)
Higher than bachelor 42 2(4.8) 17(40.5) 23(54.7)

degree

*Statistic significant within group



Table 12 Association between Socio-demographic factors and Knowledge about egg

consumption hygiene (n=404)(Continued)

Knowled
Socio demographic n Good  gen (%) Low P-Value
Moderate
Household income per month
34 THB = 1 USD
Lower than 10,000 THB 77 00.0)  11(143)  66(85.7) 000"
10,000 - 30,000 THB 197 3(15)  45(228)  149(75.7)
30,001 - 50,000 THB 84 000)  27(321)  57(67.9)
50,001 - 70,000 THB o7 137)  16(59.2)  10(37.1)
70,001 -90,000 THB 10 1(10.0)  4(40.0) 5(50.0)
Higher than 90,000 THB 9 0(0.0) 2(22.2) 7(77.8)
Egg buying place
Supermarket 173 3(1.7) 57(32.9)  113(65.4) .026*
Fresh market 149 0(0.0) 35(23.5) 114(76.5)
Convenience store 55 2(3.6) 8(14.5) 45(81.9)
Other 27 0(0.0) 5(18.5) 22(81.5)
Egg consumption per day
0 egg/day 7 0(0.0) 4(57.1) 3(42.9) .032*
less than 1 egg 97 0(0.0) 17(17.5) 80(82.5)
1-2 eggs 273 5(1.8) 75(27.5) 193(70.7)
more than 2 eggs 27 0(0.0) 9(33.3) 18(66.7)

*Statistic significant within group
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Table 13 Association between Socio-demographic factors and Knowledge about egg

consumption hygiene (n=404)(Continued)

Knowledge
Socio demographic n n (%) Low P-
Good Moderate Valu
e
Egg storage condition
Refrigerator 310 4(1.3) 86(27.7) 220(71.0) .372
Sealed at room temp. 22 0(0.0) 4(18.2) 18(81.8)
Open atroom temp. 72 1(1.4) 15(20.8) 56(77.8)
Buying volume
Lower than 1 week 84 0(0.0) 14(16.7) 70(83.3) .152
1 week 220 4(1.8) 61(27.7) 155(70.5)
2 week 78 1(1.3) 24(30.8) 53(67.9)
3 week 11 0(0.0) 4(36.4) 7(63.6)
More than 3 week 11 0(0.0) 2(18.2) 9(81.8)
Food poisoning by egg
eating at 3 month ago
ves 26 1(3.8) 10(38.5) 15(57.7) .194
No 349 4(1.1) 86(24.7) 259(74.2)
notsure 29 0(0.0) 9(31.0) 20(69.0)

*Statistic significant within group
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4.2.4 Association between socio-demographic characteristic and egg consumption

behavior (n=404)

The association between socio-demographic with egg consumption behavior was
analyzed using Fisher’s exact test and presented at the table below. This study presented
the socio-demographic and egg consumption behavior characteristics which showed

significant association with Fisher's exact test as p-value lower than 0.05.

This study showed the association between egg consumption behavior with
gender (p-value = 0.468), age (p-value = 0.072), education level (p-value = 0.118),
household income (p-value=0.418), egg buying place (p-value = 0.111), egg
consumption per day(p-value = 0.990) , household egg storage condition(p-value =
0.196) , buying volume (p-value = 0.273) and food poisoning from egg at last 3 month (p-
value = 0.172).

The respondents were aged between 20 -29 years that indicated as early adult
working age has the highest proportion of poor behavior at 54.3%. then followed with 30-
39 year at 52.3%. The teenage age showed 47.3% of poor behavior respondents and
elder age has the lowest proportion of poor behavior as 6.2%

Regarding education level, the respondents were shown the highest proportions
of poor behavior at 59.3%, 52.8% and 50.0% on junior high school, bachelor degree and
higher than bachelor degree respectively.

Regarding household income, the result was shown the significant correlation with
egg consumption hygiene in previous part of this chapter. But this part was revealed the
result as household income was not associated with egg consumption behavior as well
as gender, buying place, storage condition, consumption rate, egg storage condition at

household and experienced of food poisoning from egg at 3 months ago.



Table 14 Association between Socio-demographic factors and Egg consumption

behavior (h=404)

Behavior
Socio demographic n Good n (%) Poor p-
Moderate Value
Gender
Male 189 10(5.3) 82(43.4) 97(51.3)  .468
Female 215 21(9.8) 97(45.1) 97(45.1)
Age
Lower than 20 Years 55 5(9.1) 24(43.6) 26(47.3) .072
20-29 Years 142 8(5.6) 57(40.1) 77(54.3)
30-39 Years 90 3(3.3) 40(44.4) 47(52.3)
40-49 Years 74 7(9.5) 35(47.3) 32(43.2)
50-59 Years 27 2(7.5) 14(51.7) 11(40.8)
Higher than 59 Years 16 6(37.5) 9(56.3) 1(6.2)
Education level
Lower than high school 14 2(7.6) 6(46.2) 6(46.2) 118
Junior high school 27 3(11.1) 8(29.6) 16(59.3)
Senior high school 77 4(5.1) 45(58.3) 28(36.6)
Vocational certificate 62 9(14.6) 26(41.9) 27(43.5)
Bachelor degree 182 11(6.0) 75(41.2) 96(52.8)
Higher than bachelor 42 2(4.8) 19(45.2) 21(50.0)

degree

*Statistic significant within group



Table 15 Association between Socio-demographic factors and Egg consumption

behavior (h=404) (Continued)

Behavior
Socio demographic n Good n(%) Low P-Value
Moderate
Household income per
month 34 THB = 1 USD
Less than 10,000 THB 77 7(9.1) 35(45.5) 35(45.4) 418
10,000 - 30,000 THB 197 13(6.6) 90(45.7) 94(47.7)
30,001 - 50,000 THB 84 8(9.5) 36(42.9) 40(47.6)
50,001 — 70,000 THB 57 13.7) 9(33.3) 17(63.0)
70,001 - 90,000 THB 6 1(10.0) 3(30.0) 6(60.0)
More than 90,000 THB 9 1011.2) 6(66.6) 2(22.2)
Egg buying place
Supermarket 173 10(5.8) 81(46.8) 82(47.4) 11
Fresh market 149 15(10.1) 65(43.6) 69(46.3)
Convenience store 55 5(9.1) 17(30.9) 33(60.0)
Other 27 1(3.7) 16(59.3) 10(37.0)
Egg consumption per
day 7 1(14.2) 3(42.9) 3(42.9) 990
0 egg/day 97 9(9.3) 41(42.3) 47(48.4)
Lower than 1 egg 273 19(7.0) 123(45.0) 131(48.0)
1-2 eggs 27 2(7.4) 12(44.4) 13(48.2)

More than 2 eggs /day

*Statistic significant within group



Table 16 Association between Socio-demographic factors and Egg consumption

behavior (h=404) (Continued)

Behavior
Socio demographic n Good n(%) Low P-
Moderate Value
Egg storage condition at
household
Refrigerator 310 22(71)  141(455)  147(474) 196
Sealed box at room temp. 29 1(4.5) 6(27.3) 15(68.2)
Open box at room temp. 72 8(11.2)  32444)  32(44.4)
Buying volume
Lower than 1 week 84 5(6.0) 41(48.8) 38(45.2) .273
1 week 220 18(8.2) 90(40.9)  112(50.9)
2 week 78 6(7.8) 37(47.4) 35(14.8)
3 week 11 0(0.0) 8(72.7) 3(27.3)
More than 3 week T 2(18.2) 3(27.3) 6(54.5)
Food poisoning by egg eating
at 3 months ago
ves 26 0(0.0) 8(30.8)  18(69.2) .172
No 349 29(8.3)  159(45.6)  161(46.1)
Not sure 29 2(6.9)  12(41.4)  15(51.7)

*Statistic significant within group
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4.2.5 Correlation between egg consumption hygiene knowledge and egg consumption

behavior

The correlation between the egg consumption hygiene knowledge and egg
consumption behavior scores analyzed by using Spearman’s correlation as this tool was
suitable for this non-normally distributed data. The Spearman’s correlation revealed the
weak negative relation between egg consumption hygiene and egg consumption

behavior, however is was (P-value = 0.443) as the table below.

Table 17 Spearman’s correlation between egg consumption hygiene knowledge and

egg consumption behavior and the scatter plot result.

Consumption P-value

behavior

Consumption hygiene knowledge -0.38 443




CHAPTER V
DISCUSSION, CONCLUSION AND RECOMMENDATION

5.1 Discussion

This study composed of the two main phase, the first one was cross-sectional
design to observe the contamination rate of Salmonella spp. in eggs sold in Sukhumvit
area of Bangkok. This phase used a simple random technique to select the egg sample,
to limit the error that might occur during the study process. This study used aseptic
technique to collect the samples in completely a sealed container and to bring all
collected samples to the laboratory within 24 hours to reduce false negative results
according to European Union practice (European Union, 2005). The laboratory performed
this study is Eastern region veterinary research and development center the certified by

ISO under the supervision by Department of Livestock Development, Thailand.

The contamination rate of Salmonella spp were found in premium Salmonella-free
eggs and the ordinary eggs was the same rate at 7.6%. This was described by two major
sources of contamination along eggs supply chain (World Health Organization & Food
and Agriculture Organization of The United nations, 2002).The first one is contamination
from laying hen. due to the mechanism of Salmonella infection in hen’s body. The
pathogen was colonized in gastrointestinal tract and sometimes once eggs were laid
those eggshells were contaminated with feces that had Salmonella inside. By that
condition, Salmonella could be found on eggs shell as a majority source. For the alternate
pathway of Salmonella infection, some serovar such as Salmonella Enteritidis had more
pathogenicity to pass through the gut epithelium and move into blood circulation. There
after Salmonella was colonized in reproductive tissue of hen and contaminated in the yolk
or albumin of eggs. Vaccination is one of the most important methods to control
Salmonella in layer farm and reduce the contamination of Salmonella in egg
(Denagamage Thomas, 2015), However only group B and D of vaccines were widely used

especially in breeder and some in layer. The cross protection capability between serovar
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group was not just only an acceptable level (Liliana, 2012). Salmonella group C were
founded in a majority proportion (80% of all positive samples) in this study. under Thailand
law the Salmonella free policy was focused on only two prominent serovar that effect on
the export situation such as S. Enteritidis and S. Typhimurium (National bureau of
agricultural commodity and food standards, 2010). For the second main possibility was
the contamination on eggshell after laid, the eggs will be transported from hen house to
egg collecting center and packaging along with the supply chain. Each processing step,

it had the chance to for Salmonella contamination from environment or operator.

Salmonella had various of vectors such as rodent, fly, cockroach or equipment.
The hygiene production side plays role as a very important to reduce the Salmonella
contamination rate from layer farms to consumers (World Health Organization & Food and
Agriculture Organization of The United nations, 2002). Regarding to the contamination
rate of premium chemical free egg (sometimes called organic egg), Those were found not
significantly lower number of positive sample caused by the lower flock density. Due to
the Thailand ACT organic standard 2016, the guideline recommended the hen flock—
density should not more than 5 hens per square meters (Organic Agriculture Certification
of Thailand, 2016). It is much lower than an ordinary practice of commercial layers around
10-13 hens per square meter as a standard procedure. It was found the chance of
Salmonella positive in hen flocks with more than 30,000 birds had an odd ratio at 14.88
when compare with the flock with 1000 — 2999 birds holding size (Denagamage Thomas,
2015). The lower number of chicken in flock can reduce the flock density caused the lower
contamination rate.

For the second phase of this research, it was studying about the relation between
socio-demographic data among egg consumption hygiene knowledge and egg
consumption behavior score. This study used cross-sectional design and used the
questionnaire reviewed by food safety expert as a measurement tool.

The results showed about age, education level, household income, buying place
and consumption rate significantly associated with an egg consumption hygiene

knowledge score, it represented of knowledge on food hygiene concept. The result had
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the same direction with the Haiti’s study in 2016 (Samapundo et al., 2015) showed results
of higher education level and higher age had tended to higher food safety score as well
when compare with lower age and lower education. The household income is the support
factor caused higher education and changing in lifestyle to buy eggs from supermarket
than conventional fresh market and eat more eggs both direct and indirect (International

Egg Commission, 2013).

According with the details in table 4, the question number 1,4 ,8 /11, 12,13
modified from Five keys to safer food (World Health Organization, 2015) and making food
safer to consume (Centers for disease control and prevention, 2011) shown the higher
rate of the corrected score with range between 58.9 — 79.5%. All of the questions base
on basic hygiene has the same concept with another kind of food compared with another
group of question 2,3,5,6,9,10, showed lower correct proportion range between 20.3 -
27.5%. The lower correct questions set modified from Egg-Grading Manual Agricultural
Marketing (United State Department of Agriculture, 2000) and risk assessments of
Salmonella in eggs and broiler chickens interpretative summary (World Health
Organization & Food and Agriculture Organization of The United nations, 2002). Most of
the questions based on specific basic knowledge about egg handling and cooking. The
egg consumption hygiene, nearly half of respondents showed knowledge of moderate
and good knowledge and another half was poor knowledge level especially in specific
knowledge concerning egg hygiene and handling categorized by Bloom’s classification
(Benjamin, 1956).

For example, the question number 2 the statement said, “Should buy an egg from
the shelf not more than 4-celsius degree temperature.” According to the study from WHO
and FAO in 2002, the Salmonella can replicate themselves rapidly in eggs more than 7-
celsius degree storage condition. If the storage shelf in egg selling place has temperature
control devices. It can inhibit the multiplication of Salmonella and reduce more than 70%
chance of Salmonellosis per serving. Regarding question number three “Should eat egg
within 3 weeks after manufactured date,” Due to the normal storage condition, shelf

duration of egg has relation with an initial dose of bacteria including with Salmonella in
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egg and completeness of natural wax on eggshell. The average shelf life of egg is about
2 week (World Health Organization & Food and Agriculture Organization of The United
nations, 2002). There are some points of knowledge about the egg product specification
the producer should provide enough information to the consumer. For an additional
example, question number 6 statement was “The watery albumin is the sign of egg with
high freshness” due to the veterinary field, the watery albumin is not the sign of high
freshness but it was a sign of some avian disease such as Infectious bronchitis and etc.
(Gary & Richard, 1991). The public misunderstanding may be caused by lack of

information in public relation.

The results of the egg consumption behavior score, the results were not shown
the relationship between socio-demographic factors on egg consumption behavior score.
However, the age and education level showed the lowest p-value when compared with
other factors. Early adult working-age had the higher proportion of poor behavior
compared with the elder age same direction as the study in the United States in 2000.
The older age has tended to eat less risky food. furthermore the higher score of egg
hygiene knowledge not significantly correlate with of egg consumption behavior score
same as the result from the United State in 2000 (Ralph & Scottie, 2000) and from Canada
in 2004 (Anne, Maria, Joseph, & May, 2004).Both of them have shown the knowledge of
food safety or hygiene not always had positive relationships with consumption behavior

or food handling practice due to the personal preferences.

Regarding the egg consumption behavior score, all questions represented the
egg eating behavior of people in Bangkok. The result shown 48% of respondents
indicated as poor egg consumption behavior. For more detail, the three major points, the
first one refers to the question number 2 and 3 Most of the respondents make a buying
decision of eggs by using the completeness and clean of eggshell as a key decision
factors. These points were the good manner especially to choose the egg without any
dirty things on eggshell being reduced the chance of foodborne illness from eggs
including with Salmonellosis (United State Department of Agriculture, 2000) and almost of

Salmonella can be detected on the eggshell (Denagamage Thomas, 2015). It was the
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same direction with the report from Australia by international egg commission in 2013,
51% of Australian people had no preferred brand and in Netherland study was shown the
no damaged egg was the most effective factor for making a decision of consumer

(International Egg Commission, 2013).

The second and third points also represented by the questions set, questions
number 5,6,11 were attempted to determine the risk of acceptance the half cook egg. It
was showed the normal egg cooking condition was not enough to completely eradicate
the Salmonella Enteritidis and Salmonella Heidelberg from each serving (Alexis, 2007). So
the consumers eaten half cook egg dish have chance to get the Salmonella and may
cause the illness. Questions number 10 and 13 represented by the consumer acceptance
for half cook or raw egg processed product. It was more than 80% of respondents
accepted to eat half cook products. Eggs source of product such as mayonnaise or ice-
creme contaminated with Salmonella, the final products also contaminated with
Salmonella as well. Then combination with the storage condition over than 7-celsius
degree, Salmonella is able to replicate in those products content and may cause the
foodborne illness (World Health Organization & Food and Agriculture Organization of The
United nations, 2002). Due to the limitation of some egg recipes must avoid over cook to
keep it original taste smell and texture. It is the case of some egg recipes could not
eradicate all the Salmonella so the free from Salmonella egg play role as the important

source in this case to reduce the chance of Salmonellosis in human.
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5.2 Conclusion

The first phase of this study showed the contamination rate of Salmonella spp.
result from the 196 of egg samples of 10 eggs pooled as one sample of each at Sukhumvit
Bangkok in December 2016 to January 2017. All the samples were classified as a three
group Premium Salmonella-free, Premium chemical free (Organic) and Ordinary egg. The
result revealed the Salmonella contamination rate among each group not significantly
different by 7.6% but just only ordinary egg group found the public health concerned

serovar (S. Typhimurium and S. Hadar) at 4.5% of contamination rate.

For the second phase, the data about socio-demographic, egg consumption
hygiene knowledge and egg consumption behavior collected by using questionnaire.
During April to May 2017, the sample size was 404 of Thai citizens. The result from 404
respondents, 72.7% of respondents were shown the poor knowledge on egg consumption
hygiene. The egg consumption behavior scores showed 48.0% of respondents indicated
as poor behavior egg consumers. Majorities of respondents would like to avoid eating the
raw eggs and buy eggs with clean shell as a main factor of high scores. The egg hygiene
knowledge score results showed age (P-value = 0.031), education (P-value = 0.000) and
income (P-value = 0.000) was significant association with of egg consumption hygiene
score. Eating behavior score results were not shown the relationship with socio-
demographic factor, however the correlation between egg consumption hygiene

knowledge and egg consumption behavior was not significant.
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5.3 Recommendation

1. The Royal Thai government or educational sector should provide the information
about food safety buyer guide for consumers, especially in some specific data onto each
type of food raw materials or processed foods. It may need special practice to keep it,

such as eggs and give education to the consumer about eggs food safety knowledge.

2. Researchers should expand the area of this study in the future, they should
focus on Salmonella survey at the farm level or egg ended products in the market for the
next further study. It would provide more precise pictures along the egg food chain about
the Salmonella dynamic in egg cycle. It would be helpful for egg industry and related
business to find the source of the problem. Concerning the holistic solution to reduce the

Salmonella contamination at the source in the future.

3. Due to the study result, the knowledge did not change into consumer behavior,
The Royal Thai government should direct command to the ministry of public health and
ministry of agriculture and co-operations to create the national foods safety policy on the
supply chain of foods, begin at producers to consumers and Salmonella issue is the one
the major topic as major foodborne pathogen. The importance of managing the
contamination of Salmonella at producer stages for example, the new policy, it should
have the regulation about shelf storage condition in buying place to keep eggs fresh and
safe enough for the consumers. The layer farms should have the clearly regulation and
directive about the Salmonella control with reliable monitoring and surveillance program
by the licensed veterinarian inspector from the ministry of agriculture and co-operation
with the officer from the ministry of public health must be necessary at egg distribution

centers.
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5.4 Limitation

1. Based on a cross-sectional study, the data collected in the period of 3 months
in Sukhumvit area. There were two limits of the study in terms of duration and geographic.

2. This study did not observe about egg at both post-harvesting process and
housing condition in layer farms. It may incomplete of some important information on
overall picture about Salmonella distribution of egg markets.

3. The recalled bias of respondents may cause the errors by forgetfulness or

incomplete of recall memory itself.
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Questionnaire Basic knowledge about Egg consumption hygiene and Egg

consumption behavior (English version)
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Part 1 Please put a thick v in the box (3 next to the answer of your choice
1. Gender [ Male O Female
2. Age (d <20Yr. 320-29 Yr. (330-39 Yr. (340-49 Yr. (350-59 Yr. (3 60 Yr.++

3. Education level [J Primary school or lower (J Lower secondary school 0 Higher secondary

school (3 Vocational study 3 Bachelor degree a Higher than bachelor Cother............

4. Family income per monthD<10,000 THB D10,000 - 30,000 THB (3 30,001 - 50,000 THB

[350,001-70,000 THB (370,000~ 90,000 THB [ 90,001 THB and upper
5. Normally where is the place that you most often to buy the egg?
DSuper market [ Fresh market 3 Convenience store
a Grocery 3 Hen farm DEgg distributor T Other.......ocooveioeiii .
6.For an average. How many of egg that for each of your family member eat per week?
O Noeat [ 1-3 Eggs O 47 Eggs 714 Eggs OIMore than 14 eggs
7.Normally How you can preserve the egg in your house after buying.
d Keep in fridge | Keep at room temp in sealed a0 Keep at room temp in open
8.Normally when you buy the egg at enough amount to use for many week?
3 Lessthan 1wk O3 1wk O3 2wk O3 3wk CIMore than 3 wk
9.At three month ago.Did you have any sign of food poisoning from eating the hen egg or not?

(3 ves 03 No (I Yes but not sure that sign cause by egg O other



Part 2 The basic knowledge about egg consumption hygiene

Instruction : Please put a thick v in the box [J next to the answer of your choice

Basic knowledge about egg consumption hygiene Yes No Notk

now

1.Eggs with cracked , leaked or dirty are still safe to eat.

2.Should buy an egg from shelf that not more than 4 celcius degree

3.Should eat egg within 3 weeks after manufactured date,

4.Cooked egg and Raw egg must keep in separate container

5.Broiled egg with or without shell can keep in fridge for 2 week. And

still safe to eat.

6.The watery albumin is the sign of egg with high freshness.

7.Cooked egg with firm albumin is safe enough to eat. Although the egg

yolk still liquid.

8.Should wash hands carefully. Before and After touching raw egg or the

food that contained with raw egg.

9. Temperature at 65 degree celcius was enough to guarantee the safety

10.Cooked egg must not keep at room temperature more than 1 hour

.Before eaten.

11.The egg with long time storage. Can cause the diarrhea.

12.Some food was contained with raw egg such as Salad dressing, Ice

cream and Mayonnaise.

13.Should separate the chopping block between raw and cooked egg.




Part 3 Egg consumption behavior

Instruction : Please put a thick v in the box [J next to the answer of your choice
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Egg consumption behavior

Never

Some

time

Always

1.You use the egg with more than 2 week in storage to make

the food.

2.You buy the egg without crack ,leak or dirty on the egg shell

3.You buy the egg from verified producer with clear label

4.You eat the soft boiled egg or onsen egg

5.You eat the sunny sided up fried egg.

6.You eat scrambled egg with moisture inside,

7.You dip the grilled meat in raw egg before eat.

8.You eat the raw egg with other type of hot food such as

steamed rice

9.You use the pooled cracked in plastic bag to make the food.

10. You eat the food was contained with raw egg such as Salad

dressing , Ice cream and Mayonnaise.

11.You eat the fried or scrambled egg in buffet set.

12.You eat the raw egg or raw egg contained product such as

albumin drink.
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13.You eat the bakery or dessert that contained with half cooked
egg. Such as Tart, Tiramisu , Custard or egg yoke fudge balls

cooked in syrup.

Appendix B: result of basic egg hygiene knowledge score

Egg consumption hygiene score Number  Percentage(%)
N=404

0 3 0.7
1 8 2.0
2 15 3.7
3 28 6.4
4 34 8.4
5 64 15.8
6 63 15.6
7 79 19.3
8 52 12.9
9 35 8.7

10 18 4.5

11 3 1.0

12 2 0.5

13 0 0.0

Mean = 6.13 Median =6.00 S.D. =2.244

Min=0 Max =12

Score 80-100% (11-13 points) = 5 (1.4%)

(good knowledge)

Score 60-79% (8-10 points) = 105(25.9%)




(Satisfactory knowledge)
Score 0-59% (0-7 points) = 294 (72.7%)

(Poor knowledge)
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Result of egg consumption behavior score

Egg consumption behavior score Number Percentage(%)
N=404
4 1 0.2
5 0 0.0
6 2 0.5
7 2 0.5
8 3 0.7
9 7 1.7
10 6 15
11 10 25
12 28 6.9
13 40 9.9
14 31 7.7
15 65 16.1
16 45 1.1
17 42 10.4
18 43 10.6
19 25 6.2
20 23 5.7
21 14 3.5
22 6 15
23 5 1.2
24 5 1.2
25 1 0.2
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Mean = 15.79 Median = 16.00 S.D. = 3.34
Score 80-100% (21-26 points) = 31(7.70%)
(Good behavior)

Score 60-79% (16-20 points) = 179(44.30%)
(Moderate behavior)

Score 0-49% (0-15 points) = 194 (48.00%)

(Poor behavior)

Appendix C : Tabulation of Research Activities and Timeline

Activities Oct Nov Dec Jan Feb Mar Apr
2016 2016 2016 2017 2017 2017 2017

May
-Oct
2017

Nov

2017

1.Literature review
and proposal

writing

2.Proposal

examination

3.Ethic
consideration from
Chulalongkorn

University

4 Research

preparation

5.Data collecting

6.Data analysis

7.Discussion

research writing

8.Thesis defense

and publication




Appendix D: Research Budgets : Classified to be

Salmonella free egg sample cost

Chemical free egg sample cost

Ordinary egg sample cost

Laboratory cost (ISO 6579:2002- Kauffmann white scheme)

Laboratory Assistant fee’s

Transportation fee

Data analysis and report binding

Study Material

Advisor cost

Total cost

21,120 THB

26,400 THB

10,560 THB

202,000 THB

15,000 THB

7,000 THB

5,000 THB

3,000 THB

10,000 THB

300,080 THB

92



93

VITA
Name : Mr.Pollawat Sriruengsuk
Date of Birth : June, 10th 1985
Place of Birth . Chiangmai, Thailand
Education : Veterinarian, Faculty of Veterinary

Medicine,Chiangmai University , Thailand April 2009

Work experience . Sales representative, Advance pharma

Co,.Ltd , Bangkok ,Thailand April 2010 - April 2013

Technical Service supervisor, Lohmann animal

health (Thailand) Co,.Ltd,Bangkok,Thailand April 2014 - April 2015

: Technical Sales & Marketing service supervisor,

Elanco animal health Co,.Ltd , Bangkok,Thailand April 2015 - April2016

Territory Sales Manager, Elanco animal health

Co,.Ltd , Bangkok,Thailand April 2016 - Now



	THAI ABSTRACT
	ENGLISH ABSTRACT
	ACKNOWLEDGEMENTS
	CONTENTS
	Introduction
	1.1 Background and Rationale
	1.3 Research objective
	1.4 Research gap
	1.5 Hypothesis
	1.6 Conceptual framework

	BACKGROUND AND LITERATURE REVIEW
	2.1 Salmonellosis in general
	2.2 Sources and transmission
	2.3 Treatment
	2.4 Prevention methods
	2.5 The mechanism of contamination in egg
	2.7 General information of Egg

	METHODOLOGY
	3.1 Study Design
	3.2 Study Area
	3.3 Study Population
	3.4 Sample and Sampling size
	3.5 Statistic analysis
	3.6 Ethical consideration

	RESEARCH RESULTS
	4.1 Contamination rate of Salmonella spp. in hen egg
	4.2.2 Behavior towards egg consumption
	4.2.5 Correlation between egg consumption hygiene knowledge and egg consumption behavior

	DISCUSSION, CONCLUSION AND RECOMMENDATION
	5.1 Discussion
	5.2 Conclusion
	5.3 Recommendation
	5.4 Limitation

	REFERENCES
	VITA

