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Abstract

Background: Food adulteration is an addition of another substance to a food item to increase the
quantity which may result in the loss of actual quality of the food item. This practice critically
diminishes the nutritional value of food; contributes to the society with many diseases ranging
from mild to life-threatening and it has an impact on national economic development. To tackle
such public health problems the knowledge, attitude, and prevention practice of the consumer and
also regulatory practices of the health regulatory body are playing a great role. However,
information on knowledge, attitude, prevention practice and regulatory body practices on food
adulteration was not well studied and documented in the study area.

Objectives: The objective of this study was to assess the knowledge, attitude, prevention practice
and regulatory body practices of food adulteration on selected food items among Bahir Dar city

dwellers.

Methods: Community-based cross-sectional study was conducted from October 2020- November
2021. Systematic random sampling technique was used to select 422 household leader study
participants. Face to face Interview administered questionnaires were used to collect the data. All
questionnaires were checked for completeness, cleaned manually, coded, and entered into Epi info
version 7.2.1.0 software and exported to SPSS version 23 for analysis. Descriptive parameters,
such as mean, standard deviation, median and interquartile range for continuous data, frequencies

and percentages for categorical data and graphs were used for data presentation.

Result: The mean age and standard deviation of the participants were 43.61 (= 13.82) years. A
total of 414 participants were participated in this study making a 98.1% response rate. Of the
participants 239 (57.7%) were female and the remaining were male participants. From 414
participants, 259 (62.6%), 295 (71.3%), and 208 (50.2%) had good knowledge, favorable attitude,
and good prevention practice towards food adulteration respectively. The most identified roles of
regional regulatory bodies in this study were conducting inspection and surveillance, performing
monitoring and evaluation through laboratory testing and or analysis, undertaking regulatory
intelligence and emergency responses, and staff improvement and training programs for

sustainable performance.

viii



Conclusion/recommendation: the study revealed that residents have good knowledge and
attitude, but less preventive practice in regulating food adulteration. Food adulteration is becoming
a public problem in Bahir Dar. It affects the consumers' right to eat safe, high-quality foods. As a
result, all responsible persons, organizations, and governments, should do their part to defend the
act of food adulteration and to disclose the recognized activities. Furthermore, consumers should
take attention to the place where they buy any food items as food adulteration take place at

retailing, distribution, and producing stages.

Keywords: Food Adulteration, Knowledge, Attitude, Prevention Practice, & Regulatory Body
practices



1. Introduction
1.1. Background of the study

Adulteration of food universally is defined as the addition or subtraction of any ingredient to or
from food, so that the normal composition and value of food substances are affected and it was
first researched in 1820 by the German chemist Frederick Accum, who detected many toxic metal
collections in food and drink items (Bansal, Singh, Mangal, Mangal, & Kumar, 2017; Ghimire,
2016). Adulterants in food adulteration are chemical ingredients that should not be enclosed inside
our food or drink and may be deliberately added to more costly materials to increase sizes and

decrease manufacturing costs (Ayza & Yilma, 2014).

According to World Health Organization (WHO), food adulteration can be explained as the
intentional addition of illegal substances to partially or absolutely substitute health ingredients or
to falsely make the product to be fresh (World Health Organization, 2017). Similarly, by the
Ethiopian Food and Drug Administration (EFDA) proclamation, food adulteration is adding of any
foreign substance or ingredient or substituting the content of the product in whole or in part by
such other substance to increase its bulk or weight or reduce its quality or strength or make it

appear better or of greater value, than it is (EFDA, 2019).

In the same way, the United States Food and Drug Administration (FDA) considers food as
adulterated if: a substance is added which is risky to health, cheaper or inferior quality item added
to food, any valuable constituent is removed from the main food article, quality of food is below
the standards, any substance has been added to increase bulk or weight, to make it appear more
valuable (Bansal et al., 2017). This practice can take place at any of the stages in the supply chain
of the food preparation either for marketable gain or due to carelessness and lack of proper hygienic
conditions of processing, storing, transportation, and marketing (Nasreen & Ahmed, 2014). This
is done for the selfish interest of food sellers for financial gains and not only compromises the
health of the consumer but also results in wastage of food which is eliminated if found adulterated
(Gahukar, 2014).

Likewise, food is adulterated to earn more profits and to increase the volume of trade by showing
lower prices (Pardeshi, 2019). Again, due to lack of effective food laws and government

imitativeness (Ravichandran, 2015), due to lack of strict and effective regulatory system, due to



poor buying practices of consumers and availability of adulterants (Adhikari, 2018), due to lack of
knowledge of proper food consumption (Ghimire, 2016) food could be adulterated. There is
already an increased food demand for a rapidly growing population as the world population is
growing at an alarming rate and hence food could be often adulterated to fulfill the needs of this
increasing population and to feed the large scale population (Okeke, 2019). Adulteration of food
is a long-standing problem. It consists of a large number of practices as substitution, putting up
spoiled foods for sale, misbranding, or giving false labels and valuable component is removed
from the main food item (Lelisa, 2020). Usually, food and drink products are often a target of

adulteration (unintentional and/or intentional) (SGS, 2013).

According to (Banti, 2020) food items like milk, meat, teff flour used for making injera, honey,
butter, juices items are usually subjected to adulteration. Similarly, according to a study done by
(Woldemariam & Abera, 2014) it was indicated that a higher extent of adulteration (15%) was
observed for honey with sugar and 13 % was observed for red chili powder with brick powder
Nowadays, food adulteration is a fast-growing problem as an industry (Alauddin, 2012) and in
Ethiopia, it becomes common practice and a report through a media outlet very recently showed
that in Jimma over 20 tons of butter and honey were adulterated with a foreign added ingredients

(Arega, 2020). However, it hasn’t got much attention as expected (Lelisa, 2020).

In addition, the regulatory practices done by the government to control the food adulteration
practices is not clearly known. Moreover, there is no or very little information on the knowledge,
attitude and prevention practices of food adulteration among people in Ethiopia. Therefore, this
study was conducted to assess food adulteration knowledge, attitude, prevention practice (KAP)

and regulatory body practices on selected food items among Bahir Dar city dwellers, Ethiopia.



1.2. Statement of the Problem

Our environment is blessed with various healthy foods but most of the entrepreneurs are normally
adulterating it (Choudhary, Gupta, Hameed, & Choton, 2020). Although adulteration of food
began many years ago, this practice is increasing through time as dishonest manufacturers,
importers, traders, and restaurant owners are involved in these unethical practices (Nasreen &
Ahmed, 2014). Similarly, evidence indicated that this practice is widespread in poor units of
society due to consumer’s illiteracy and ignorance of their rights and responsibilities towards food

adulteration (Kohda & Haque, 2017).

Nowadays, adulteration in food has become a nation alarm (Bansal et al., 2017) since it critically
diminishes the nutritional value of food (Manasha & Janani, 2016) which in long term seriously
affects our current and future generation's physical and mental growth (Nasreen & Ahmed, 2014).
Again, it contributes to the society with many diseases ranging from mild to life-threatening
conditions like vision problems, liver problems, and skin diseases (Bansal et al., 2017).
Furthermore, its harmful effect is that it is highly carcinogenic if consumed over a continuous
period and it can also cause stomach disorders such as diarrhea. Young children and older persons
with poor immunity are more susceptible to these problems (Lakshmi, 2012).

According to a study conducted by the Dhaka City Corporation in 2020, more than 76 % of food
items on the market were found to be adulterated, with levels of food adulteration ranging from 70
% to 90 % (Arefin, Arefin, Habib, & Arefin, 2020). Similarly, a study done on the extent of
awareness and prevalence of adulteration in selected food items in rural Dehradun India pointed
out that adulteration was found in 17.3 to 66.2 % of the foods studied (Ghimire, 2016; Srishti
Srivastava, 2020; Tiwari, 2016). Every year, approximately 250,000 cancer patients and 220,000
diabetic patients are treated as a result of food adulteration (Hugq, 2020). Theses phenomenon

indicate how widespread adulteration is in different countries.

Adulteration of food brings an impact on national economic development by decreasing
acceptance in the market due to doubting its originality (Ayza & Yilma, 2014; Ayza, Yilma, &
Nurfeta, 2013). Again, this malpractice erodes trust in the integrity and safety of the food supply
chains and manufacturing practices (Sadiku, Ashaolu, & Musa, 2019). Evidence showed that

unawareness about food adulteration and imbalanced market behavior endangers consumer health



(Alauddin, 2012). The behavior of eating food of any community is also affected by their levels
of education, awareness, socio-economic status as well as the accessibility of facilities and services
(Ghimire, 2016).

All in all, the ultimate victim of all such malpractices is the consumer who innocently purchases.
But evidence showed that the awareness of consumers plays important role in preventing food
adulteration (Pardeshi, 2019; Schell, Gallo, & Cook, 2012). Consumer consciousness is the
treatment for removing the immoral of adulteration and sale of lower food articles. But, it is very
difficult to separate those who take advantage of legal rules from the ones who commit food
adulteration (Woldemariam & Abera, 2014). Legal enforcement is only one measure of prevention
of food adulteration and it may not have any significant impact unless and until, there is an
adequate supply of food at a normal price which the average consumer can afford, awareness of
the small traders about the food standards which they are estimated to maintain, awareness of the

common consumer regarding the risks of adulteration (Choudhary et al., 2020).

In Ethiopia, the food control system is not well developed and not able to support the
manufacturing, supply, and distribution of safe food to the local community. It is also unable to
protect the public from diseases that could occur due to food adulteration and even seen with a
failure to apply the recognized principles of food safety that have been well-known over many
years (Ayalew, Birhanu, & Asrade, 2013). Evidence indicated that though the Ethiopian Food,
Medicine and Health Care Administration and Control Authority (FMHACA) was established as
an independent government office having its own legal personality, it couldn’t bring an improved

food regulatory system (Edition, 2010).

Varieties of foods are prone to be adulterated in our country. For example, there is an adulteration
of milk and milk products that is done by some selfish producers of raw milk and majorly traders
by adding several substances such as water, flour, sugar cane, vegetable oils, and skim milk (Ayza
& Belete, 2015). This practice is not restricted to milk but also to other food products like honey,
red pepper powder, teff flour, meat, and juice items (Banti, 2020). Food adulteration is not well
studied in the study area. As far as we know, little or no study is available that focuses on this
issue. Therefore, this study was conducted to assess food adulteration knowledge, attitude,
prevention practice and regulatory body practices on selected food items among bahir dar city

dwellers.



1.3. Significance of the study

Food adulteration critically diminishes the nutritional value of food; contributes to the society with
many diseases ranging from mild to life-threatening conditions like vision problems, liver
problems, and skin diseases; can also cause stomach disorders such as diarrhea and has an impact
on national economic development. Despite having the above negative effects, adulteration
receives little attention in Ethiopia and even it is not well studied in the study area. So, this study
would provide important baseline information on KAP, and regulatory body practices of food
adulteration on selected food items. The findings of this study will also serve as an input for the
health sector (both for the service provider and regulator), for further future researchers in this
regard, for country planning about controlling food adulteration, and, coaching to plan the

awareness towards food adulteration.

1.4. Objectives of the study
1.4.1. General Objective
» To assess knowledge, attitude, prevention practice and regulatory body practices on selected
food items among Bahir Dar city dwellers.
1.4.2.  Specific Objectives
To assess the knowledge of food adulteration among Bahir Dar city dwellers.
To determine the attitude of food adulteration among Bahir Dar city dwellers.

To determine the prevention practice of food adulteration among Bahir Dar city dwellers.

YV V V V

To identify food adulteration regulatory body practices on some selected food items



2. Literature Review

2.1. Knowledge of study participants about selected food adulteration
According to a study conducted in India, one of the main causes of adulteration is the lack of
knowledge of consumers regarding their rights and responsibilities towards safe food practices
resulting in mal-buying practices. Consumers are the main stakeholders in the prevention of
adulteration and their awareness will help to fight this risk (Khapre, Mudey, Chaudhary, Wagh, &
Dawale, 2011). Correspondingly, a study deployed on the same setup pointed out that food
adulteration is widespread due to lack of awareness, regulation of food items , relevant food laws,
commercial ethics among common societies, and money-minded producers (Anu Joseph, Aldha
Gelu, & Chithira K R, 2018).

A study conducted in India revealed that the majority of the participants’ got some information
about consumer protection from a newspaper (60.8 %), radio (53.6 %), and outdoor advertisements
(52.0 %). Television (TV) is played a moderate role in creating consumer interest (Krishnakumar
& Sakthiventhan, 2012). Another community-based cross-sectional study on the same setup
among 100 dwellers regarding their source of information put that; the most common source
information is mass media especially TV (65 %) and the remaining 40 % of consumers are unaware
of food adulteration (Ishwar, Dudeja, Shankar, Swain, & Mukherji, 2018).

A study done in India among 100 respondents was found that out of all respondents about 72 % of
respondents know about adulteration of foods. However, the remaining of them do not know about
it (Nagvanshi, 2015). A similar study also revealed that among 150 people, 87.33 % of them knew
about food adulteration and concluded the fact that food was being adulterated by some retailers
and distributors to add more profit to their goods (Anindita Deb Pal & Tania Das, 2017).

A cross-sectional survey conducted in Bangladesh among 96 residents showed that 79 (82 %) of
the respondents shared the information with others if they found any adulterated food item and 77
%, 47 %, 26 %, 10 %, and 2 % of them were used TV, newspapers, friends, co-buyers, and radio
as sources of information respectively. Of the respondents, 89 (93 %) stated that they would stop
consuming a food item if they had learned that it was adulterated, four (4 %) would continue to

consume it while two (2 %) would continue to consume since they had no alternative. If they



suspected any food item to be adulterated while buying, 87 (91 %) of them mentioned that they
will buy unadulterated food from another seller (Nasreen & Ahmed, 2014).

A study done in Nepal among 120 households revealed that 87.5 % of the participants were know
about food adulteration and the rest 12.5 % of them didn't hear about it. Regarding their source of
information; 28.6 %, 38.1 %, 19 %, and 14.3 % of them had heard about it from radio, TV, Friends,
and books respectively (Ghimire, 2016).

A study done in Uganda highlighted that public awareness regarding food adulteration is minimal
and recommends that public awareness creation through different mass communication channels
using various local languages should be conducted regularly (Namusisi). A research conducted in
Ethiopia's Oromia area found that approximately 94 % and 36 % of respondents were aware of

honey and beeswax adulteration, respectively. (Gemeda & Negera, 2017).
2.2. Attitudes of Study Participants towards Food Adulteration

A cross-sectional study done in India showed that 63 % of the participants have a favorable
attitude towards food adulteration while the majorities 75 % of the respondents have unfavorable
attitudes towards food adulteration. Almost all participants' opinions showed that widespread
adulteration is present not only due to the complex provisions of adulterated items but mainly
due to consumers’ indifferent attitude towards adulteration (Gurupadappa, 2016). A study done
in north Kordofan-Sudan revealed some of the consumers said that their beliefs affect food

selection and therefore they don’t care about sources of food safety information (Hamad &
Ahmed, 2018).

2.3. Study Participants’ prevention Practice about Food Adulteration
A community-based cross-sectional study done in India showed that 94 % of consumers purchase
food items by inspection manufacturing date, while 36 % of the consumer used to check portions
like food standards before buying a product. The remaining 32 % did not check any definite feature
for buying food items. Again the majority (48 %) of the consumers check the only expiry date,
followed by ingredients and price at the time of buying any food articles (Anu Joseph et al., 2018).

A similar study conducted in India among 100 households about adulteration of common food



items revealed that less than half (48 %) checked the seal of packaged food items, and 29% of
them checked the expiry date before purchasing (Ishwar et al., 2018).

A study done in developing countries cases in China and Sudan pointed out that commonly milk
is adulterated by chemicals like water, hydrogen peroxide, formalin, and antibiotics to increase its
shelf life. Among these, water is the most common (87 %) adulterant in milk and occasionally
hydrogen peroxide (H20>) is used as a preservative (Salih & Yang, 2017).

According to a study conducted in the Southern Zone of Sindh, Pakistan it is indicated that milk
sellers dilute the milk with unnecessary water to increase the bulk of milk (G. Barham, Khaskheli,
Soomro, Nizamani, & Shah, 2018). A comparable study done in Ethiopia put that in Boditi town
market adulterated milk was found 95 % and adulteration of milk was practiced mainly by some
manufacturers and the majority of sellers practice intentionally. In this place, water is the most
milk adulteration in most cases. Again in this study area, participants had used different traditional
mechanisms to check the quality of milk. Some respondents (32 %), check adulterated milk by
putting a few drops of milk in the mouth and if they feel that the milk is thick, the milk is normal

otherwise it was adulterated (Woldearegay, 2016).

According to a study done in Mexico, it was mentioned that honey is a high-value food item that
is prone to adulteration (Rios-Corripio, Rojas-Lopez*, & Delgado-Macuil, 2012). Likewise, a
study done in the Oromia region, Ethiopia showed that the majority of respondents assumed that
adulteration of honey is done mainly by retailers and collectors and less amount by wholesalers,
roadside sellers, and beekeepers. This study indicated that sugar, candy, a mixture of sugar and
banana, and maize flour are used to adulterate honey. Again it was pointed out that the main (69.2
%) adulterant material of honey is sugar and the least adulterating material mentioned by

respondents are soil and stone 1.5 % (Gemeda & Negera, 2017).

Similarly, a study done in Ethiopia described that a higher extent of adulteration (15 %) was
observed for honey adulterated with sugar and a lower extent (13 %) was observed for red chili
powder adulterated with brick powder gravel (Woldemariam & Abera, 2014). Also, another study
reported that adulteration of honey is conducted in different ways including boiling sugar with
honey, directly adding sugar powder to the honey, melting, and boiling soap, candle, maize
powder, or flex with honey. 59.5 % of the respondents identify adulterated honey by testing and
smelling while 17.2 % estimate by continuous flows. 80.2 % of the respondents cannot identify



adulterated honey, 3.4 % can identify by the color of the honey while the rest identify by smell,

observation consistency, and brittleness of the foundation sheet (Gemeda & Negera, 2017).

According to a cross-sectional study done among 96 dwellers of Dhaka city, Bangladesh it is
showed that the majority (85 %) of the participants knew that there is a law in the country that
deals with food adulteration; among them, 25 (33 %) thought that the present law and enforcement
was sufficient (Nasreen & Ahmed, 2014). A study that was done in Wardha district, India revealed
that 86 %, 70.7 %, and 43.8 % didn’t see the nutritional label, manufacturing, and expiry date
respectively but 77.5 % regularly see the maximum selling price of the product (Ishwar et al.,
2018). Likewise, a cross-sectional survey conducted in Bangladesh among 96 residents showed
that Only 9 (9 %) study participants complained to the seller when faced with adulterated food

items and bought pure food from another seller (Nasreen & Ahmed, 2014).

2.4. Regulatory practices of Food Adulteration

Regulations are basic social elements necessary to make systems work healthier and also to prevent
potential troubles (Abidfaheem, Nayak, & Andrade, 2013; Elias, 2015). Regulations deal with the
protection of the public (individually or in groups) by setting standards and implementing them
through legal provisions. Regulatory activities are often government functions to protect the
community and the environment. The primary role of regulatory authorities is to protect public
health by ensuring the safety, quality of food, and preventing the circulation of tainted products
((FAO, 2002). To this effect, regulatory authorities are expected to have basic elements to execute
their core functions. Regulatory organizations can employ different policy and administrative tools
to ensure compliance with the manufacturing, labeling, distribution, and marketing of food
(Buckley & Riviere, 2012).

Studies showed that the five important characteristics of an effective regulation known by the
agency on strengthening core elements of food and drug regulatory systems in developing
countries include: responsiveness, outcome-oriented performance, predictability, proportional
risk-based system, and independence). In addition, a good food regulatory system should strike
the balance between public health protection and facilitating market access to essential products
(Abidfaheem et al., 2013; Buckley & Riviere, 2012).



Food adulteration is a major threat, which is frequently faced by everybody. As a result, regulation
of food adulteration is an essential requirement for ensuring the safety of foods consumed by
people globally. In today’s globalized world where food production is on rapid increase and
movement of food products through international trade is growing, regulating the quality and

safety of locally produced food products become basic requirements (M. M. Pal, Meenu, 2020).

Written evidence indicated that there is no identical regulatory principle for the adoption and
application of effective enforcement approaches design for consumer protection applicable to all
countries across the world. This is due to the difference in socio-economic and political features
exiting among nations in the world. However, some common execution strategies are advocated
by many legal scholars as 'effective designs for consumer protection enforcement’, and are
implemented by many countries. These are: (i) using more of preventive and educative approach
than punitive approach; (ii) setting priority to risk-based inspection for intervention; (iii)
coordination and cooperation with sectors having similar objectives; (iv) facilitation of business
enterprise self-regulation; and (v) using legal guidelines for alternative dispute resolution

mechanisms (Elias, 2015).

Food adulteration is a socioeconomic problem, mainly observed in developing nations in the
world. It is stated that about, 22% of foods are adulterated annually. Globally, around 57 % of
people have developed health problems due to the consumption of adulterated foods (Devrani &
Pal). Adulteration of food is commonly largest in many developing countries of the world
including India, China, Mexico, Pakistan, Bangladesh, Vietnam, Indonesia, Afghanistan, Somalia,
Ethiopia, and others (M. Pal, 2015).

All over the world, governments have employed different mechanisms to protect their citizens
from unnecessary risks and to ensure the socio-economic development of their country. Regulation
is one of the many systems used to protect the public interest. It maintains public interest both by
preventing unfounded risks, to which the society would be exposed and by enhancing markets for
cost-effective improvement (Bank, 2005).

In Ethiopia, food regulation is a shared responsibility of Ministry of Health, Ministry of Trade and
Industry, and Ministry of Agriculture, but, there is no strong teamwork among these government
regulatory agencies. Again, there is no general food law that clearly defines the activities of each

regulatory body (Temesgen & Abdisa, 2015). Due to the improper implementation of consumer



protection law, consumers in Ethiopia have for long been victims of unreliable marketing of goods
and services. adulterations of food articles and selling of sacked food items also were major threats
for consumers (Abidfaheem et al., 2013). FDA put the enforcement strategic tools as giving
warning letters, license suspensions and withdrawals, detention, product seizures, destruction,

recalls and civil penalty proceedings (Parker, 2005).



3. Materials and Methods
3.1. Study area and period

The study was conducted in Bahir Dar city, Northwest Ethiopia, which is the capital city of the
Ambhara National Regional State (ANRS). This town is found on the southern shore of Lake Tana,
the tributary of Blue Nile. The city is located approximately 565 km north to Northwest of Addis
Ababa, having a latitude and longitude of 11°36'N 37°23'E and an elevation of 1840 meters above
sea level. From the 2007 National Housing & Population Census, the population projected by
Central Statistics Agency (CSA) for the year 2019 is 397,923 of which 199,172 are males and 198,
751 are females. The city has a total of 6 sub-cities namely: Belay Zeleke, Fasilo, Gish Abay,
Minilik, Tana, and Tewodros. In these sub-cities, there were 700, 496, 450,893, 832, and 904

household leaders respectively and the study was conducted from October 2020- November 2021.
3.2. Study design
A community-based cross-sectional study was conducted within the study period.

3.3. Population

3.3.1. Source Population
All household (HH) leaders who live in Bahir Dar City were the source population.
3.3.2. Study population

All selected household leaders who live in Bahir Dar City were the study population.

3.4. Eligibility criteria

3.4.1. Inclusion criteria

All selected household leaders who lived in Bahir Dar city for 6 months and more and aged

above 18 years and who were volunteer.
3.4.2. Exclusion criteria

Household leaders who were not voluntary to participate and seriously ill were excluded.



3.5. Sample size

The minimum required sample size (n) for the KAP study was calculated using the single
population proportion formula by considering the following assumptions: Proportion of household
leaders KAP on food adulteration as 50 % (since no study was done in the study area), considering
95 % confidence interval and a 5 % margin of error. The calculated sample size was:

p(1—p)

n = (Za/2)? * 7

Where:
n = sample size
Z = desired confidence interval = 95 % (1.96)
P = proportion of knowledge on food adulteration = 50 % (0.5)
d = acceptable margin of error in case of this study =5 % (0.05)

Calculated Sample Size, n = (1.96)> x 0.5x 0.5 =384

(0.05)?
Considering 10 % non-response rate = 38. The final sample size was = 38+384 = 422.

Proportionate to sample size (PPS) by sub-city

Belay Zeleke = 422x700 =69 Minilik = 422x893 = 88
4275 4275

Fasilo = 422x496 =49 Tana = 422x832 = 82
4275 4275

Gish Abay  =422x450 =45 Tewodros  =422x904 =89
4275 4275

Total = 422 household leaders

In addition, 33 regulatory bodies were taken to assess their regulatory practices. This figure
represents the total number of officers in the region working in regulatory aspects. Specifically, 18
officers from Northwest Ethiopia, Bahir Dar branch FDA, 9 officers from the Amhara regional



health bureau and health and health-related department, and 6 officers from each of the six sub-

cities. All in all, the above-mentioned 33 participant officers were included in the study.
3.6. Sampling techniques and procedure

A systematic random sampling technique by proportionally allocating the total sample size was
used to select study participants from the six sub-cities. The numbers of household leaders in the
city were 4275. To reach each study participant: first, the sampling interval was calculated as

follows:
K=N/n
Where; N = total population and n = total sample size.
K =4275/422=10.13 =10

Then, the first participant was selected by the lottery method. Finally, based on the order every

10" interval household leader was selected (Figure 1).

Bahir Dar Town has Six (6) Sub Cities and 4,275 household

leaders (6 Sub-cities in the town)

Gish
Abay

Belay

Zeleke Minilik Tana Tewodros

I I I I
l 700 hhl l 496 hhl l 450 hhl l 893 hhl l 832 hhl l 904hhl
| | | |

Fasilo

l n1=69 l n2=49 l n3= 45 l n4= 88 l n5= 82 l n6 =89

T Sz

A total of 422 study household leaders were selected

Figure 1: Schematic presentation of the sampling procedure among Bahir Dar city dwellers.



3.7. Data collection instruments

Data was collected by using a semi-structured and face-to-face interviewer-administered
questionnaire. The questionnaire was developed after reviewing different relevant literatures
(Admasu & Kelbessa, 2018; Aishwarya & Duza, 2017; Atsbaha, 2015; Gemeda & Negera, 2017,
Vanyi, Csapd, & Karpati, 2011) and was pre-tested among Zenzelima Bahir Dar zuria dwellers,
which were not included in the study. The questionnaire, which was initially prepared in English
and later, translated to a local language, Amharic, and then back to English to obtain the required
information from the respondents, was used for data collection. These questionnaires then were
organized into two main sections; the first section consisted of the KAP questions and the second
section consisted of questions to assess the regulatory body practices of food adulteration. The
KAP section has four parts by itself. The first part consisted of questions that assessed the socio
demographic characteristics of the respondents. The second part of the questionnaire consisted of
questions to assess the knowledge of the respondents, the third part of the questionnaire consisted
of questions to assess the attitude of the respondents toward food adulteration. The fourth part of
the questionnaire consisted of questions related to prevention practices of food adulteration. The
second section contained questions for the regulatory bodies to assess their regulatory body
practices on food adulteration. The reliability of the tool was checked via Cronbach’s alpha value
using the data obtained from the pretest and found to be 0.867, 0.821, and 0.794 for knowledge,
attitude, and prevention practice respectively. Similarly, to ensure its validity, the developed tool

was given to experts for critiquing. The questionnaire measured the following:

Knowledge of food Adulteration: a total of 27 questions were asked to measure Participants' food
adulteration knowledge. Each question had a 2-level response (0 = no and 1 = yes), with a possible
minimum score of 0 to a maximum of 27. Each respondent’s total knowledge score was checked
for normality using the Shapiro-Wilk test. Knowledge score about food adulteration was not
normally distributed (W statistic = 0.968, df = 414 and p-value <0.001). The median with
interquartile range (IQR) of the knowledge score about food adulteration was 13 (7). Respondents
having knowledge scores equal and above the median score were categorized as having “good
knowledge” and those having below the median score as “poor knowledge” on selected food

adulteration.



Attitude towards food adulteration: Ten questions were asked to measure participants’ attitudes
towards food adulteration. Each question had a 5-point Likert scale (0 = strongly disagree, 1 =
disagree, 2 = neutral, 3 = agree, and 4 = strongly agree) with a minimum score of 0 and a possible
maximum score of 40. According to the Shapiro Wilk test, attitude score was not approximately
normally distributed (W statistic = 0. 947, df = 414 and p-value < 0.001). Hence, the median (IQR)
of attitude score, 24 (£4), was used as a cutoff point. Participants who scored equal and above the

cutoff point were labeled as having a “favorable attitude” if not as an “unfavorable attitude”.

Prevention practice on food Adulteration: Ten questions were asked to measure participants’
prevention practice on food adulteration. Each practice question had a two-point scale (0 = No and
1 = Yes). Each respondent had a possible total practice score ranging from 0 to 10. The normal
distribution of the respondent’s practice score was checked by the Shapiro Wilk test and found not
normally distributed (W statistic = 0.913, df = 414, and p-value <0.001). The median (IQR)
practice score about food adulteration was 7 (£2). Respondents who were score equal and more
than the median were categorized as having “good practice” otherwise “poor practice” on selected

food adulteration.

Regulatory body practices of Food Adulteration: a total of sixteen questions were asked to
assess participants' food regulatory practices including type of regulatory measures apply during
inspection and enforcement, food items that are more exposed to adulteration and role of regional
regulatory bodies, major weaknesses of food regulatory authorities, future challenges of food
regulation in the city and the responsible body to reduce this mal practice. Questions weather
present or absent food adulteration -related law in the region, current law and law enforcement are
adequate to control the problem, and how to practice the law and finally how to work by

harmonization and collaboration with sectors having similar objectives.

3.8. Study Variables



3.8.1. Dependent variable

*

Knowledge of Food Adulteration
Attitude on Food Adulteration

X/
°e 0

X/
°e

Prevention Practice on Food Adulteration

A X4

Food Adulteration Regulatory Practices

3.8.2. Independent Variable
» Socio-demographic variables: age, sex, marital status, educational level, place of residence

» Source of information about food adulteration

3.9. Operational definitions

» Respondents with good knowledge: Respondents who scored equal to or above the
median of knowledge questions.

» Respondents with poor knowledge: Respondents who scored below the median of
knowledge questions.

» Respondents with favorable attitude: Respondents who scored equal to or above the
median of attitude questions.
» Respondents with unfavorable attitude: Respondents who scored below the median of

attitude questions.

> Respondents with good prevention practice: Respondents who scored equal to or
above the median of prevention practice questions.

» Respondents with poor prevention practice: Respondents who scored below the
median of prevention practice questions.
» Regulatory body practices of food Adulteration: any regulatory activities aimed at

reducing the practice of food adulteration.

3.10. Data processing and analysis



Before conducting analysis, all questionnaires were checked for completeness, cleaned
manually, coded, and entered into Epi info version 7.2.1.0 software and exported to SPSS
version 23 for analysis. Descriptive parameters such median with interquartile range (IQR) for
continuous data, frequencies, and percentages for categorical data and graphs and tables were

used for data presentation.
3.11. Data quality management/control

To assure the quality of data, a pretest was done on 10 % (n=43) of the sample size among residents
residing in Zenzelma Bahir Dar zuria dwellers, which were not included in the study. It was
conducted two weeks before the actual data collection time to check the reliability and validity of
the tool and to modify the questionnaire accordingly. Six data collectors, who have BSc in
Nutrition and three supervisors who have MSc in Nutrition were recruited. They took two days of
training to be familiarize with the aim of the study, contents of the questionnaire, confidentiality,
participant rights, and written informed consent. Supervisors closely followed the data collection
process. The principal investigator was made the overall supervision. Every day after data
collection, the questionnaires were reviewed and checked for completeness by supervisors. Then,
necessary feedback was given to data collectors in each morning.

Conceptual framework
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Figure 2: The overall conceptual framework of the study

3.12. Ethical consideration

Before conducting the study, ethical clearance was obtained from the ethical review committee of
School of Pharmacy, Addis Ababa University. Before beginning data collection, a permission
letter was obtained from the Department of Pharmaceutics and Social Pharmacy and was submitted
to the six sub-cities official bodies of Bahir Dar city. From each participant, written informed
consent was obtained after clearly describing the purpose, benefit, and risk of the study. Again,
study participants were informed about their full right to skip or ignore any interview questions.
Their name was omitted for assurance of confidentiality and privacy. The interview was performed
at a suitable and secure place for respondents. The questionnaire was cleaned and stored at a secure

place; finally, confidentiality was maintained by using anonymous questionnaires.

3.13. Dissemination of the study



The findings of the study will be submitted to Addis Ababa University (AAU), College of
Health Science, and Department of Pharmaceutics & Social Pharmacy. It will also be
communicated to Bahir Dar City administration offices, and Amhara National Regional State
(ANRS) health bureau FDA focal personnel. Finally, an effort will be made to publish the

findings in peer-reviewed journals.



4. Results and Discussion

4.1. Socio-demographic characteristics
A total of 422 participants were invited and of which 414 of them were participated in the study
making a response rate of 98.1 %. The mean age and standard deviation of the participants were
43.61 (x 13.82) years; with a minimum and maximum age value of 20 and 85 years respectively.
Based on the quartile classification of age, the largest proportion 111 (26.8 %) of participants were
aged between 33-40 years followed by 103 (24.9 %) participants belonging to the age group of 20-
32 years. The majority of participants (57.7 %) were female and nearly half of them (43.7 %) of
the participants had college-level and above educational status. With regard to their occupational
status, 113 (27.3 %) of them were merchants, 108 (26.1 %) were government employees, 109 (26.3
%) were private employees and 84 (20.3 %) were housewives. The majorities (80.0 %) of the
respondents were married, 65.2 % of them were Orthodox and 64.0 % of them had a medium (4-

6) family size.

According to quartile income classification, 151 (36.5 %) participants had a monthly income of
less than 2000 birr, followed by 124 (30.0 %) participants having a monthly income of 3001-6000
birr. The rest 72 (17.4 %) and 67 (16.2 %) had a monthly income of > 6000 and 201-3000 birr,
respectively (Table 1).



Table 1: Socio-demographic characteristics of KAPS respondents (n = 414)

Variables Categories Number Percent (%)
Age in year 20-32 103 24.9
33-40 111 26.8
41-53 98 23.7
>53 102 24.6
Gender Male 175 42.3
Female 239 57.7
Educational Unable to read and write 54 13.0
status Primary complete 68 16.4
Secondary Complete 111 26.8
College and above 181 43.7
Occupational Housewife 84 20.3
status Government employee 108 26.1
Private employee 109 26.3
Merchant 113 27.3
Marital status  Single 68 16.4
Married 331 80.0
Divorced 13 3.1
Widowed 2 0.5
Religion Orthodox 270 65.2
Muslim 82 19.8
Protestant 62 15.0
Sub-city Tana 81 19.6
Minilik 87 21.0
Fasilo 49 11.8
Tewodros 88 21.3
Belay Zeleke 66 15.9
Gish Abay 43 10.4
The average 200-2000 151 36.5
family income  2001-3000 67 16.2
per month 3001-6000 124 30.0
>6000 72 17.4
Family size Small (<3) 125 30.2
Medium (4-6) 265 64.0
Large (=7) 24 5.8




4.2. Knowledge of study participants about food adulteration

Nowadays, food adulteration is a fast-growing problem as an industry (Alauddin, 2012). All in
all, the ultimate victim of such malpractices is the consumer who innocently purchases. But
evidence showed that the awareness of consumers plays important role in preventing food
adulteration (Pardeshi, 2019; Schell et al., 2012). In this study, about 259 or 62.6 % (95% ClI: 57.7,
67.4) of participants had good knowledge about food adulteration whereas the rest 155 (37.4 %)
of the respondents had poor knowledge about food adulteration. This finding is higher when
compared to the study conducted in Karnataka, western India, Chhattisgarh, India and Chennai,
eastern India where 21.3 %, 23.33 % and 12.5 % had good knowledge of food adulterations
respectively (Abidfaheem et al., 2013; Chatterjee & Sharma, 2017; Kurup, 2021). In addition, this
finding is supported by a cross-sectional study done on a sex-wise comparison of knowledge about
food adulteration in India that was found only 10 % of study subjects had good knowledge

regarding adulteration (Vikas, 2018).

However, this finding is lower when compared with a study done in Nepal and two Indian studies
where 87.5 %, 72 % and 78 % of the study participants had good knowledge about food
adulterations respectively (Ghimire, 2016; Srishti Srivastava, 2020; Tiwari, 2016). This
inconsistency could be from the time of the study and the study population difference. Three
hundred eighty-two (92.3 %) of the participants were know about food adulteration. This result is
comparable when compared with previous studies done in Ethiopia, India and Nepal that revealed
about 94 %, 95.45 % and 87.5 % of respondents had awareness about food adulteration,

respectively (Gemeda & Negera, 2017; Ghimire, 2016; Sundaramoorthy & Abirami).

In this study, about 259 or 62.6 % (95% ClI: 57.7, 67.4) of participants had good knowledge about
food adulteration whereas the rest 155 (37.4 %) of the respondents had poor knowledge about food

adulteration (Figure 3).
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Figure 3: Participants knowledge status about food adulteration on selected food items among
Bahir Dar city dwellers (n = 414).

4.2.1. The Causes of Food Adulteration
In this study, the main identified reasons for food adulteration among selected food items were to
get more profits and to increase the volume of trade by showing lower prices which accounted for
272 (65.7 %) and 250 (60.4 %) respectively (Table 2). A study conducted in Ethiopia and Nepal
supports this result as these days the main reason (77 %) for adulteration was to fetch higher cash
income or to increase profit margins (Ayza & Yilma, 2014) and (Ghimire, 2016) and the greedy
nature of business persons (Khan, 2013). Similarly, this result agrees with a study done in Pakistan
where adulteration took place mainly for increasing the producers’ or traders’ profit margin and
concluded that the main reason that attracts adulteration “was for boosting cash income by
increasing its volume (Afzal, Mahmood, Hussain, & Akhtar, 2011). However, in the reverse, a
study done in Ethiopia deals that even though increasing the profit margin initiates adulteration
done by some selfish producers, processors and retailers, the main cause for adulteration is

dishonesty and lack of accidental quality assessment on products suspected (Ayza & Yilma, 2014).

Table 2: Showing identified causes of food adulteration on selected food items among Bahir
Dar city dwellers (n = 414).

No | Causes for food adulteration Percent

1. | To get more profits 272 (65.7%)
2. | To increase the volume of trade by showing lower prices 250 (60.4%)
3. | Due to a lack of knowledge on the consequences & associated 175 (42.3%)

food adulteration risks

4. | Due to the imbalance between supply and demand 129(31.2%)




4.2.2. Ways, stages, and place of Food Adulteration

In this study, participants respond that most food adulteration (75.8%) was practiced in an
intentional way. Similarly, study participants mentioned that most food adulteration, 71.3 % and
76.1 %, took place at retailing and street vendors respectively. Again they pointed out that the main
actors in food adulteration were retailers which accounted for 363 (87.8 %) of all study participants
(Table 3).

Table 3: Showing ways, stages and place of food adulteration on selected food items among Bahir

Dar city dwellers (n = 414).

Variables Category Number Percent
Ways of food adulteration Intentionally 314 75.8
Accidentally 75 18.1
Stages in which most Retailing 295 71.3
adulteration take place Distribution 146 35.3
Manufacturer 113 27.3
Place where most food Street vendors 315 76.1
adulteration found Shopping store 136 329
Formal market place 117 28.3
Main actors in food adulteration | Retailer 363 87.8
Whole seller 213 51.4
Manufacturer 53 12.8

4.2.3. Common food items subjected for food adulteration and their adulterants

In this study, the most identified food items that are subjected to food adulterations were honey
264 (63.8 %) and red chili powder 193 (46.6 %). Sugar, red brick powder and water were the most

identified adulterants for honey, red chili powder and milk respectively (Table 4).

In this study, it was found that honey; red chili powder and milk are adulterated at a proportion of
63.8 %, 46.6 % and 45.9 % respectively meaning honey is more subjected to adulteration. This
finding is in contrast with the study done in India (Ishwar et al., 2018) which states that 96 % of

the participants respond milk being the food item commonly adulterated.

2



Sugar is found to be a high adulterant item for honey. It was found that 86.7 % of honey is added
with sugar while 13.3 % with ripen bananas. This is consistent with a study done in Ethiopia
Oromo region that states all respondents answered that sugar is the major honey adulterating
material (Gemeda & Negera, 2017). Again this is a similar finding with another Ethiopian study
that the most common currently adulterant materials usually added to honey as adulterants are
sugar and banana (Damto, 2019).

The most common identified adulterants for milk in this study were water (72.7 %), crushed chalk
(20.5%) and urea (5.1%) and crushed maize powder (1.7 %). Earlier studies reported a reasonably
higher percentage of milk adulteration with water for instance 100% water added with milk at
Hyderabad, Latifabad, Qasimabad and coastal cities of Pakistan and at Barisal district of
Bangladesh (Chanda, Debnath, Hossain, Islam, & Begum, 2012; Memon et al., 2018; Shaikh,
Soomro, Sheikh, & Khaskheli, 2013; Soomro et al., 2014), in Sudan 95 % of milk was adulterated
with water (Adam, 2009) and 93.33 % water adulterated milk was found by Lateef et al (Lateef,
Faraz, Mustafa, Akhtar, & Bashir, 2009) and 70 percent water by (Beniwal & Khetarpaul, 1999)
and 59.12 % in Ethiopia (Ayza & Yilma, 2014) but the lower percentage of milk adulteration with
water was observed in a study done in Pakistan (2011) as 30 % (Afzal et al., 2011). The reason
could be agreed that the addition of water to milk was assumed to increase the quantity of milk
(Bhatti, Khan, Muhammad, & Ehsan, 2010).

In Asian and Pakistan studies, it was found that 80 % and 7 % of milk was mixed with urea (Jaiswal
& Goyal, 2016) and (G. S. Barham, Khaskheli, Soomro, & Nizamani, 2015). The reason why urea
is added to milk is to increase the non-protein nitrogen content (Azad & Ahmed, 2016). Again, it
could be agreed that crushed chalk and crushed maize powder were added to milk to increase the
total solid contents of milk.

Based on the results obtained, a higher extent of adulteration (86.7 %) was honey adulterated with
sugar and a lower extent (13.3 %) was with a ripen banana. This is in line with a study done by
Woldemariam HW (Woldemariam & Abera, 2014) that conclude the high adulterant for honey
was sugar. The possible reason could be that though everyone has the right to get pure food

unfortunately because of greedy traders it has become almost impossible (Khan, 2013).

In this study, red chili powder was adulterated with red brick powder (88.6 %), beetroot (4.8 %),
and red ink (6.5 %). This is in line with the results of Lakshmi et al., 2012 who reported brick



powder is the common adulterant for chilly-powder (Lakshmi, 2012) and a study done by
Woldemariam HW in Bahir Dar (Woldemariam & Abera, 2014). The probable reason why red
chili powder was added with these items is to increase its weight and enhance the appearance and
for economic gains (Mohiuddin, 2020) and (Abidfaheem et al., 2013).

Table 4: Showing common food items subjected for food adulteration and their adulterants

among Bahir Dar city dwellers (n = 414).

Variables Category Number | Percent
Food items that are more subjected to | Honey 264 63.8
adulteration Red chili powder 193 46.6
Milk 190 45.9
Common adulterants for honey Sugar 359 86.7
Ripen banana 55 13.3
Common adulterants for Red chili Red brick powder 367 88.6
powder Red ink 27 6.5
Beetroot 20 4.8
Common adulterants for milk Water 301 72.7
Crushed chalk 85 20.5
Urea 21 5.1
Crushed maize powder | 7 1.7

4.3. Attitudes of Study Participants towards Food Adulteration

Of all, 295 (71.3 %) [95% CI: 66.9-75.0 %] of the respondents had a favorable attitude towards
food adulteration. Based on the findings, 135 (32.6%) of the respondents strongly agreed they
thought that food adulteration could be a serious problem to our current and future generations
shamefully 46.4 % of the respondents agreed that food adulteration practice is increasing from
time to time in the community (Table 5). A similar finding is observed in Boditti town and its
surrounding, Southern Ethiopia that majority of the respondents agreed that adulteration is present
in their area (Ayza & Yilma, 2014). The current study shows a more favorable attitude of
participants when compared to another study carried out in India that the participants had a 50 %
favorable attitude towards food item adulteration (Gurupadappa, 2016). It could be agreed that



participants believe food adulteration is a global problem and having a favorable attitude is the

first step to start decreasing it.

Table 5: Showing the attitudes of study participants towards food adulteration on selected food
items among Bahir Dar city dwellers (n = 414).

Attitude Questions
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Food adulteration could be a
serious problem to our current and
future generations.

30

7.2

79

19.1

29

7.0

141

34.1
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Food adulteration practice is
increasing from time to time in the
community.

2.22

38

9.2

45

10.9
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46.4
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Giving attention to the label of the
food product reduces the risks of
food adulteration.

25

6.0

166

40.1

66

15.9

143

345

14

3.4

Eating adulterated food is not
important for health.

35

8.5

73

17.6

38

9.2

205

49.5

63

15.2

Dwellers have adequate
information about food
adulteration.

208

50.2

151

36.5

24

5.8

17

4.1

14

3.4

Buying food product from the
producer could be better for the
consumers.

13

3.1

23

5.6

27

6.5

216

52.2

135

32.6

Buying food without looking at its
label on the packaging material is
harmful to health.

28

6.8

41

9.9

23

5.6

199

48.1

123

29.7

The producers and retailers should
not adulterate the food for the
purpose of attracting the consumer.

73

17.6

121

29.2

37

8.9

133

321

50

12.1

Young children and older persons
with poor immunity are more
susceptible food adulteration
problem.

33

8.0

42

10.1

80

19.3

210

50.7

49

11.8

During buying the food item,
looking at the manufacture and
expire date of the food product on
the label is very important.

13

3.1

51

12.3

42

10.1

196

47.3

112

27.1

Key: SD: strongly disagree, D: disagree, N: neutral, A: agree, SA: strongly agree.

4.4. Study Participants’ prevention Practice about Food Adulteration

2




Of all, 208 (50.2 %) [95% CI: 44.9, 55.0] study participants had good prevention practice about
food adulteration on selected food items. In this study, about 323 (78 %) of the study participants
have faced any adulterated food items during buying but 181 (43.7 %) study participants do not
give attention to the label of food items (eg. manufacture and expiration date) before buying (Table
6). In this study, about 329 (79.5 %) of the study participants had ever encountered adulterated
items during buying and 253 (61.1 %) of them had lessened either the extent of food buying or
intake due to adulteration. This is higher than studies done in India which revealed nearly half (43
%) and 62.50 % of the participants had experienced adulterated food at least once during buying
food items (Ishwar et al., 2018; Rekha & Paul, 2018).

The current study shows less prevention practice of participants when compared to that of other
studies carried out among studies in Bangladesh when the consumers were asked whether they
have ever come across adulteration items, 90 % of the respondents said yes and 10 % replied no
(Arefin et al., 2020) and Wardha in India 86 % and 70.7 % never see the label and manufacturing
and expiry date respectively. This difference might be due to methodological differences and
ironically, people from all walks of life are aware of foods adulteration, but this knowledge is not
translated into practice (Rasul, 2013). Participants stated that the most common criteria to identify
pure from adulterated food items is by comparing different items (86.7 %), expiry date (69.1 %),
smelling (68.1 %), physical appearance (54.8%) and using previous experience (48.6%). This was
similar to the result of Gemeda M (Gemeda & Negera, 2017) who reported that the main criteria
59.5 % to identify adulterated food is by smelling and physical appearance 46.4 % (Sapkota &
Phuyal, 2016)

Table 6: Showing the prevention practice of study participants about food adulteration on
selected food items among Bahir Dar city dwellers (n = 414).

No. Practice Questions Categorie Number | Percen
S t
1. | Have you got any adulterated food items during No 91 22
buying? Yes 323 78
2. | Do you buy food items carefully to avoid No 57 13.8
adulteration? Yes 357 86.2
3. No 195 47.1




During buying the food item, do you observe the Yes 219 52.9
physical appearance of the food product?

4. | Do you check the adulteration status of food items | No 137 33.1
by using smelling and odor during buying food Yes 277 66.9
items?

5. | When you buy milk, honey and red chili powder, do | No 63 15.2
you check using tasting method? Yes 351 84.8

6. | Do you think that your careful purchasing No 220 53.1
practice help to prevent food adulteration? Yes 194 46.9

7. | Do you check the expiry date as a means of No 133 32.1
assessment tools to identify adulterated food items? | Yes 281 67.9

8. | Do you observe the price as an assessment tools to | No 194 46.9
identify adulterated food items? Yes 220 53.1

9. | Do you pay attention to the label of food items (eg. | No 181 43.7
manufacture and expiration date) before buying? Yes 233 56.3

10. | Did you consume food items if their color and No 118 28.5
appearance changed? Yes 296 71.5

4.5. Regulatory Body practices of Food Adulteration

In this study, about 27 (81.8 %) of the regulatory bodies were faced with or found any adulterated
food items during their inspection practices. Also, they put that the major (93.9 %, 90.9 %, 27.3
% and 21.2 %) responsible bodies to control the practice of food adulteration were government,
self, NGOs and civil society respectively (Table 7). A similar result in Nepal revealed that most
respondents believed that the government is the highly responsible organization for control the
practice of food adulteration and additionally 15 % and 35 % of the respondents said NGOs and

self is responsible for controlling the practice of food adulteration (Ghimire, 2016).

In this study, all (33) study participants knew the presence of food adulteration-related law in the

region and also about 12 (36.4 %) of them think this law and law enforcement are inadequate to

control the problem. A similar study done in Bangladesh states that the majority (85%) of the

respondents knew that there is a law in the country that deals with food adulteration; among




them, 25 (33 %) thought that the existing law and enforcement was insufficient (Nasreen &
Ahmed, 2014).

Most (93.9%) respondents said that political influence and poor regulatory system were the crucial
reasons for the unchanged food adulteration situation in the study area. This finding is consistent
with another study that food adulteration has increased in Nepal as a result of occasional
inspections by the concerned body, as well as a lack of punishment to adulterators (Sapkota &
Phuyal, 2016). The reason for unchanged adulteration situation could be the fact that even though
Ethiopia has passed multiple food adulteration regulating laws throughout the years, adulteration
has recently been documented and researched thoroughly by several scholars. This could point to
a weak implementation system in the region, as well as the country as a whole, and inadequate
coordination among federal agencies, as well as between federal and state regulatory authorities
involved in the operations, and outdated and fragmented food-related regulations, according to
Tolla (2010), are the issues (Tolla, 2010). Again, this might be associate due to duplication and
lack of applicable legislation, lack of commitment, coordination from stakeholders, and

competence among the many enforcing entities (Majed, Real, Isreq, Akter, & Azam, 2016).

There are different regulation methods through which food adulteration can be controlled. In this
study 28 (84.8 %), 19 (57.6 %), 21 (63.6 %) of study participants respond that prevention,
detection, and response are the main pillars in the regulation of this malpractice respectively.

Table 7: Showing the regulatory body practices about food adulteration on selected food items

among Babhir Dar city dwellers (n = 33).

No | Regulatory body practices Category Numbe | Percent
r
1. | Did you apply food regulatory measures during your Yes 33 100
inspection and enforcement if you faced adulterated No 0 0
food?
2. | Did you face or get any adulterated food during your Yes 27 81.8
inspection practices? No 6 18.2
3. | Which type of measure/s do you take? Warning 18 54.5
letter
Suspension 7 21.2




Criminal 5 15.2
Action
Recall 3 9.1
4. | Do you found red chili powder, honey or milk during Yes 27 81.8
your inspection practices? No 6 18.2
5. | Which product is more exposed for adulteration based on | Honey 18 54.5
your inspection experience? Milk 9 273
Red chili 6 18.2
powder
6. | What are the most common pillars of regulatory bodies to | Prevention 28 84.8
solve food adulteration problems? Detection 19 57.6
Response 21 63.6
7. | Who is the responsible body to control the practice of Government | 31 93.9
food adulteration? NGOs 9 273
Civil Society |7 21.2
Self 30 90.9
8. | Is there a food adulteration- legal provision in the region? | Yes 33 100.0
No 0 0
9. | Do you practice the legal provision in the region? Yes 26 78.8
No 7 21.2
10. | Do you think the current law and law enforcement are Yes 21 63.6
adequate to control the problem? No 12 36.4
11. | What was in the law? Refuse to Renew License 29 87.9
Detention/restriction/prohibition 26 78.8
Criminal action/prosecution 24 72.7
Recall 17 515
Did not know 1 3.0
12. Conduct inspection and surveillance of 27 81.8

food products.




What are the roles of regional | Perform regular monitoring and 16 48.5
regulatory bodies/ evaluation of food product quality
Authorities? through laboratory testing and/or
analysis;
Staff improvement and training programs | 24 72.7
for sustainable performance;
Undertake regulatory intelligences and 23 69.7
emergency responses
13. | What are the major Weak coordination among lead 32 97.0
weaknesses of food regulation | government organizations
in the city? Low management capacity and 16 48.5
knowledge of regulatory bodies
Low level of social awareness of food 21 63.6
regulation activities
Lack of enforcement mechanism of 22 66.7
regulatory body & inspection authority
Lack of technical competence in terms of | 25 75.8
qualified manpower
14. | What do you think the future | Changes in food and agricultural 27 81.8
challenges of food technology
adulteration management will | Increases in international trade and travel | 16 48.5
be? Increases in susceptible populations 20 60.6
Changes in lifestyle and consumer 19 57.6
demands
15. | What are the major problems | Poor regulatory system 28 84.8
for the unchanged food Insufficient penalty 24 72.7
adulteration in the authority? Political influence 31 939
16. | What kind of steps should be | Warning letter 28 84.8
taken to overcome food Suspension/ withdrawal from market/ 17 51.5
adulteration problems? Criminal Action 19 57.6




4.5.1. Food items that are more exposed for adulteration
Fifty-five percent of the regulatory bodies respond that honey is the most exposed food item for
adulteration where 27 .3 % of respondents stated that milk is the second food item that is

subjected for adulteration (figure 4).

Food items which are more exposed for adulteration

@Honey ®Milk mRed chili powder

Figure 4: Pie chart showing regulatory body responses about food items that are more exposed

for adulteration among Bahir Dar city dwellers (n = 33).
4.5.2. Regulatory body practices about food adulteration

In this study, the major identified roles of regional regulatory bodies were conducting inspection
and surveillance and staff improvement and training programs for sustainable performance which
accounted for 81.8% and 72.7% respectively (Figure 5).
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Figure 5: Bar chart showing regulatory body practices about food adulteration on selected food

items among Bahir Dar city dwellers (n = 33).

4.5.3. Reasons for the unchanged food adulteration situation

Most (93.9 %) respondents said that political influence and poor regulatory system were the crucial

reasons for the unchanged food adulteration situation in the study area (Figure 6).
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Figure 6: Bar chart showing the reasons for the unchanged food adulteration situation on

selected food items among Bahir Dar city dwellers (n = 33).



5. Limitation and Strength of the study

Strengths of the Study
» This study has some strength as compared to other studies. This study used standard
instruments (since we checked its Cronbach alpha value) to assess KAP and regulatory
body practices of food adulteration on selected food items.
» Studying KAP on food adulteration by integrating regulatory bodies’ practices is also
another strength

» There is a high response rate, which is about 98.1%.

Limitations of the Study

» This study has limitations. The study was involved only in Bahir Dar city dwellers.
Therefore, the findings could not be generalized to regional or national indicators.

» Data was collected using face to face interviewer-administered questionnaire. Therefore,
the participants might have over or under-reporting responses.

» Even though this quantitative study pointed out certain findings regarding KAP and
regulatory body practices of food adulteration on selected food items, it would be stronger
if we support by qualitative approaches.



6. Conclusions and Recommendations

6.1. Conclusions

Our study revealed that residents have good knowledge and attitude, but prevention practice to a
lesser extent in regulating food adulteration. The most identified roles of regional regulatory bodies
in this study were conducting inspection and surveillance, performing monitoring and evaluation
through laboratory testing and or analysis, undertaking regulatory intelligence and emergency

responses, and staff improvement and training programs for sustainable performance.

Honey is among the most adulterated food products. The main reasons for food adulteration were
to get more profit and to increase the volume of trade by showing lower prices. Sugar, red brick
powder, and water were the most identified adulterants for honey, red chili powder, and milk
respectively. Participants responded that expiry date (69.1%), smelling (68.1%), physical

appearance (54.8%) are the most popular ways for identifying pure from adulterated food items.
6.2. Recommendations

Based on the findings of this study, the following recommendations were made to the following

stakeholders:
Consumers:

» Consumers should take attention to the place where they buy any food items as food
adulteration take place at retailing, distribution, and producing stages.
» Consumers should inform to whom it may concern when they face adulterated food.

» More familiarization trainings shall be made to increase the public awareness, detection
and prevention ways of preventions
>

Regulatory bodies:

» Now to save ourselves and our societies, we have to fight all together against these ill trends
of adulteration. Regulatory bodies should also take serious action with tougher laws against
those criminals.

> Regulatory bodies should conduct a time to time action research on food adulteration in

the community to reduce the problems associated with it.



» Publicize the legal actions taken to illegal entities making adulteration through the mass
media and other social media platforms

» harmonized work and enforcement is needed

» coordination between different regulatory bodies (EFDA,MOA,MOT and others)

Stakeholders:

» Food adulteration infringes on consumers' right to eat safe, high-quality meals. As a result,
all responsible persons and organizations, including the government, should do their part

to defend the act of food adulteration and to disclose the recognized activities.
Further researchers:

» Although, this study had tried to assess the knowledge, attitude, prevention practice and
regulatory body practices of food adulteration on selected food items among Bahir Dar
city, the researcher believes that supporting with qualitative approach could help in
assessing the real food adulteration situation.
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AnNnexes

Annex I: Data Collection Instruments (English version)
Addis Ababa University, College of Health Sciences, School of Pharmacy, Department of

Pharmaceutics & Social Pharmacy

This questionnaire is prepared to assess knowledge, attitude & practice (KAP), and regulation
practices on food adulteration in selected food items among Bahir Dar city dwellers in 2020.

Informed consent

| am a postgraduate student in AAU to hold Master of Science in food regulatory.

Currently, I am conducting my research thesis to assess knowledge, attitude & practice (KAP),
and regulatory practices on food adulteration in selected food items among Bahir Dar city dwellers.
The finding of this research is very important to know the status of food adulteration and it will
help the official bodies to carry out regulation activities in the future. So your response to the
questions is vital for achieving the goal of the research and to improve future regulation practice.
So | am asking you for your cooperation. It is your right to refuse any or all of the interview
questions.

Here there are questions for you to be asked by the interviewer. Your honest participation is vital.
You may also ask me to clarify questions if you don‘t understand them or can stop the interview
at any time. Finally, all the information will be used for the study and is kept completely
confidential. Your responses to the questions are identified only by numbers; never by name, as
explained above the purpose of the study is purely to solve the problem and to improve future
interventions.

Do you agree to participate in the study? 1. Yes 2. No
If “yes’ continue to the next page

Thank you for your participation!
Name of data collector Signature Date

Name of supervisor Signature Date

Participant’s code number:



Part I: Questions related to the socio-demographic characteristics of the participants

101. Age (in years)
102. Sex
A. Male

103. Educational level

A. Unable to read and write
B. Primary complete
C. Secondary Complete
104. Occupational status
A. Housewife
B. Government employee
C. Private employee
105. Marital status
A. Single
B. Married
106. Religion
A. Orthodox
B. Muslim
107. Residence/sub-city
A. Tana
B. Minilik
C. Fasilo
108. Average monthly income ETB
109. Family size

. Female

D. College and above
. Others (Specify)

D. Merchant
. Others (specify)

. Divorced
. Widowed

. Protestant
. Others (Specify)

D. Tewaodros
. Belay Zeleke
F. Gish Abay



Part I11: Knowledge Questions about Food Adulteration

No. Questions Alternatives Skip

201 | Do you know the definition of food adulteration? A. No B. Yes

202 | Food adulteration is the addition of unhealthy or A. No B. Yes
unsafe food substances to a food item.

203 | Food adulteration may include coloring of substances | A. No . Yes
that are not prescribed or that are colored in excess of
the prescribed limits.

204 | Addition of small amounts of non-authenticated A. No . Yes
substances to mask inferior quality ingredient is called
food adulteration.

205 | Any food item that has been packed or kept in A. No . Yes
unhygienic conditions could not be considered as food
adulteration.

206 | Food can be adulterated intentionally by the selfish A. No . Yes
interest of food sellers.

207 | Accidental food adulteration occurs when undesired A. No . Yes
items are added to food during processing, due to
ignorance, negligence, or a lack of sufficient
equipment and cleanliness.

208 | One of the reasons for food adulteration is to earn A. No . Yes
more profit.

209 | Food adulteration is caused due to imbalance between | A. No . Yes
supply and demand.

210 | Food adulteration occurs as a result of inadequate A. No . Yes
knowledge about its consequences.

211 | Food adulteration is carried out in order to increase A. No . Yes

trade volume by showing lower prices.




212 | The removal of a food ingredient without the . No . Yes
knowledge of the purchaser can be considered as food
adulteration.

213 | Adulteration can occur during the manufacturing . No . Yes
process.

214 | Adulterated foods could be obtained from a formal . No . Yes
market during buying food items.

215 | Adulterated Food can be found from a street vendor . No . Yes
during buying food items.

216 | Adulterated Food may be found at a shopping store in . No . Yes
case of food buying.

217 | Whole seller is one type of actor in case of food . No . Yes
adulteration.

218 | Food adulteration could be done by a retailer. . No B. Yes

219 | Producer is one actor of food adulteration during food . No B. Yes
processing.

220 | Honey is one of the food products which are subjected . No . Yes
to adulteration.

221 | Milk is a food items which are subjected to . No . Yes
adulteration.

222 | Chili powder is one part of food items which are . No . Yes
subjected to adulteration.

223 | One of the adulterant materials for honey is sugar. . No B. Yes

224 | Water is a milk adulterant that could be added to . No B. Yes
increase its volume.

225 | Brick powder is one part of adulterant materials which . No . Yes
is added in red chili powder.

226 | Radio and television program are good sources for . No . Yes

people to be informed about food adulteration

problem.




227

Improving communities’ awareness level is important | A. NoO

to prevent food adulteration practice.

B. Yes

Part I11: Attitude Questions about Food Adulteration

The next questions are about dwellers attitudes towards food adulteration. Please put (V) sign

corresponding to each question.

No. Questions Alternatives
SD [ID|N| A| SA
301 | Food adulteration could be a serious problem to our current
and future generations.
302 | Food adulteration practice is increasing from time to time in
the community.
303 | Giving attention to the label of the food product reduces the
risks of food adulteration.
304 | Eating adulterated food is not important for health.
305 | Dwellers have adequate information about food adulteration.
306 | Buying food product from the producer could be better for the
consumers.
307 | Buying food without looking at its label on the packaging
material is harmful to health.
308 | The producers and retailers should not adulterate the food for
the purpose of attracting the consumer.
309 | Young children and older persons with poor immunity are
more susceptible food adulteration problem.
310 | During buying the food item, looking at the manufacture and

expire date of the food product on the label is very important.




Part IV: Prevention Practice Questions about Food Adulteration

Key: SD = Strongly Disagree; D = Disagree; N = Neutral; A = Agree; SA = Strongly

Agree

In this section, we are asking you about your food adulteration prevention practice. For each

question, please answer either No or Yes.

No. Questions Alternatives Skip

401 | Have you got any adulterated food items during . No B. Yes
buying?

402 | Do you buy food items carefully to avoid adulteration? . No B. Yes

403 | During buying the food item, do you observe the . No B. Yes
physical appearance of the food product?

404 | Do you check the adulteration status of food items by . No B. Yes
using smelling and odor during buying food items?

405 | When you buy milk, honey and red chili powder, do . No B. Yes
you check using tasting method?

406 | Do you think that your careful purchasing practice help | A. No B. Yes
to prevent food adulteration?

407 | Do you check the expiry date as a means of assessment | A. No B. Yes
tools to identify adulterated food items?

408 | Do you observe the price as an assessment tools to . No B. Yes
identify adulterated food items?

409 | Do you pay attention to the label of food items (eg. . No B. Yes
manufacture and expiration date) before buying?

410 | Did you consume food items if their color and . No B. Yes

appearance changed?




Part V: Requlatory practices related questions reqgarding food adulteration

501.Did you face or get any adulterated food during your inspection practices?
A. Yes B. No
502.Did you apply food regulatory measures during your inspection and enforcement if you
faced adulterated food?
A. Yes B. No
503.1f yes for question number 502, which type of measure/s do you take? (can choose more than
one)
A. Warning letter C. Criminal Action
B. Suspension D. Recall
504.Do you found red chili powder, honey or milk during your inspection practices?
A. Yes B. No

505.Which product is more exposed for adulteration based on your inspection experience?

A. Honey C. Red chili powder
B. Milk
506.What are the most common pillars of regulatory bodies to solve food adulteration problems?
A. Prevention C. Response
B. Detection

507.What are the roles of regional regulatory bodies/ Authorities?
A. Conduct inspection and surveillance of food products.
B. Perform regular monitoring and evaluation of food product quality through laboratory
testing and/or analysis;
C. Staff improvement and training programs for sustainable performance;
D. Undertake regulatory intelligences and emergency responses

508.What are the major weaknesses of food regulation in the city?
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the regional level.

Weak coordination among lead government organizations

Low management capacity and knowledge of regulatory bodies

Low level of social awareness of food regulation activities

Lack of enforcement mechanism of regulatory bodies and inspection authorities,

Lack of technical competence in terms of qualified manpower, facilities, and set-up, at

509. What do you think the future challenges of food adulteration management will be?

A. Changes in food and agricultural technology
B. Increases in international trade and travel
C. Increases in susceptible populations

D. Changes in lifestyle and consumer demands

510.Who is the responsible body to control the practice of Food Adulteration?

A. Government C.
B. NGOs D.

511.1s there a food adulteration- legal provision in the region?

A. Yes B.

512. Do you practice the legal provision in the region?

A. Yes B.
513. What was the law in the region? C.
A. Refuse to Renew License D.
B. Detention/restriction/prohibition E.

Civil Society
Self

No

No
Criminal Action/prosecution
Recall

Did not know

514.Do you think the current law and law enforcement are adequate to control the problem?

A. Yes B.

No

515.What are the major problems for the unchanged food adulteration in the authority?

A. Poor regulatory system
B. Insufficient penalty

C. Political influence

516.What kind of steps should be taken to overcome food adulteration problems?

A. Refuse to Renew License/cancellation of license



B. Detention/restriction/prohibition
C. Criminal Action/prosecution

D. Recall

Annex 11 Data collection check list (Amharic version)
ANZ 2: ®MESTF (NAMCT)
NA8N ANN RLACAE PUNIRT AT MG ALTN DAS P4CTARTAN AT NAA LN, FIPUCT
A&A 2U C®ML& N2013 %/9° PNUC BC N+ 1PLPT NATRIN NAAT/IRINT NN 116 IC
AP/ PATFMY AD-bTT ACPANNTS AR ATRUID N+EMML EALP Nk POR+TIN4
PeMMC NEPTF oY ATRTMAAN ATIPP P+HIE AOMLP jM.::
PATICTH M.A
P+NNLTFU PGk +NF46PF

AL FPNIT@ &1 NALF NSF NASN ANN RIACAE NNTIRIN RMMC PEUL oL +994 MUY
man/gp GU-E APNLM A1FAU:NALF @PFIR NNUC BC N+ 1PLPF aohhd N+a/met
PIRa)N €L FPTF AL AM$FTT AADANNTIT ATRLT (KAP) AT PemMC ANGCTFT AdR7gRgD
panan/ep gU-& APNGM ATTAU: PHU MTT 39 P9Ra AAA/ /929N hNE 11C IC
MPAPA/F3FT ATDP NMIE ANEAL ATRUI®  A+EMME aPNLP Nk PRmmC
RIPNLAPTT AMTNLD AT8NAG £28FPA: NAHU ADPRPE P AM-F JPAR Pavg+T 9
ATANT AT PDLL+RT PRMMC AWLC ATIRAA NMID ANLAL 1@ NAHU FNN&TFUT
AMELAL: AR PRPE TPAR ACAMF NA+IFPT AANTTIID AT DN FPF jdr::

DPEPE NPA ®MLP AL41L P MPE AUT ACNP NHU MLP AL PAAM-T dolE
AIRCIPC AT ATt NTTATA Breb NACAP AL TRIID ARTT +80F ARFLMRFP:: TNMLT
NAEMNPI® AT9C NPA APMLE AL NP ALI&GTR: NALIF® ACHAPI® NHU BTt @>-Nm
Atmeet MmPEPT AN ATLAMT NTHURT AMEPPFAL: DPEPTT hA+lL To-



PAMLET NMIFDI® LH NTNSI® D PEPF A8 N4 TMPP LFAN: NAHU PACNP 5
FNNC AL PhP@ AT N ATLETMF NATLLET ANAP D PRPTFT NARARAR L+NNET::

NAHLATR MG+ AR ATRA+E +NTIO+Pe

AP Aet+Nag 9o

N+Nma> mLMIMmAM, 76 LAS
NA +ATEP APAITAU!

PmPem A &CTM +7

P+&mm¢s NP &CTM %

P+AFL NE &M(

NEA 1: PIPLPF T NT-UHNP /8 PF+ N+aAh+t P+HHIE AP MmeP

+.% HhPePT mARN

101 Aeampt Qo

102 g4 U. oe A. (vt

103 e#}9nyCH ZBP U. T3NNG 996 P+FA/LFA

A. PaREan/p P75 PMTPP/T
. PATE 228 PMTPP/T
am nAE AT NHP NAL PendN/F
W, AA NA (Emery)
VAT U. P+ Adent A. PARYINF +bm
M. P14 +em¢ a yJ8,
W, AA DA (Emery)

105  eINF U132 U. e1n/+ A. PAIN/TF
. AN F PLF/F  db pqe+Nt/
106  puLmPT U4 U. ACF2AN +PUL A, aAA9P

h. TCENFTF a AANA (&P



107 emeP4nt AN+ U.mgT hdAh+m A 9°1dh hdA htag
. &L AEA NTIR aB PR AL A N+a]
w. NAL HAP AdA N+ 2. 1A ANL hLA hta
108 hamhe Pnt+AN N, IR PUA LUPTA? NNC

109 NNt s 907 PUA NM. L5 4A?

N&A 2: AD.¢F AT P PIRN hAN/$Pm/ Th » PEPF

201. DA 92 NAA /FRNT hNOL 11C IC APPAPA/ ToY1H AMPT M AADT2U. AP
A. PAGR

202. 29291 DA AT MSa9 LALT MEIR BUYIH PATMNS PIRIN Tl 11C
NFRN AL ARERARC Y@-:U, AP A. PAGR

203. 292 NAA /F2NT NNOL 11C IC PPAPL/ PA+LITF BLIR N+DAT®- 718
NAL $ATE PATF@T I 11CF APmARC A PNt BFAA:U. AP A. PAgP

204. H$+E Mt PAFMY 1ML 11CTF AGPALT ATN+HE APMY PAT@®- PA+ZI7M-
IR 1ICT PgnaRC PIRN APNAN £NAAU. AP A. PAgGR

205. MIT@-9° PFAT MLI® TRUT NILAD- U3t @-ND PHddm 9o 478 goo))
AAA +RCT ADAL AETATR:U. AP A. PAGR

206. NI21 AgeeT -0 MBLTF 9N BT +Nde ANAT 2FAA:=U. AP A. PAgD

207. NAIMT, e+NAA FRoINT ARNART PARNA+D- NPINNC BFPF PATLAT PTRN
T4 ML TP ARG, NATIN+PA, NFA+TTHIT, MLIP Nd ARALP AT NIKUT
At AT PF 10U, AP A. PAGD

208. A2 NAN A8 TPATLT PAATINT FC& AR T+ 10U, AP A. PAgD

209. P92 NAN PR NA+E NAPCNT AT NEAIT ABhhA NAD- ARACPAD MM
goRT Pt 1arsU, AP A. PAGP



210.

211.

212.

213.

214.
215.

216.

217.
218.

219.
220.
221.
222.

223.

224,
225.

PPN AAA PR NA+D NUNZHAMT HTE AA ANNE O-MPF N AT NATRPS
10U, AP A. PAgD

PIRe)N AAN PALNT DY@, HP+E PIPFT NTIALTE P98 AD-OMT ADDER, DY M,
U. AP A. PAGR

THO UNZ+AN ARPT MP, PIRN Tl 16T BAMIL ATL 927 AAA
A®MC £FAAU. AP A. PAGR

PIRIN AAN /921N AL NOL/ 10T ARg L NTIFRLT LT ™D A hAT
2FAAU. AP A. PAgD

PPN AAA NTIHNT TH haReNg NP A PINIDF £FAA U. AP A. PATR
PIRe)N AAA NADY7L 8 PR M Ty NI IHNF 1H A7H 2FAAU. AP

A. PAGR

goo NIHENF LH P+NAA 929N NINE RLNC @A AT PDF BFAA=U. AP
A. PAGR

B2 AN&4RTF AR AAA ATE +PTL §FM:U. AP A. PAGR

PRI NAA /99N AR NOL/ 11CFT ARehaRC NTFCFLDT ANTDT &FAA: U,
AP A. PAGR

RIRLTF NP Y2+ MPT ATPN NAA AL +PTL TFMm:=U. AP A. PAGP
@C AN AAA NHIAM: PIRN FRCHF AT8 10U AP A, PATR

@+t AT AAA N+IAM PIPN TOCHTF ATS. 10U, AP A. PAGR

PNCNS &%t PPN AAA hTQLCANFar PIR) M tET A78 AEA 1ar:U. AP
A. PAGR

NANC TC AL N 4HAR4 PIR) ADAAR /IR AL /NTA ARG PPN MM $F
A8 @l 1@ U AP AL PAGD

@Y MY AMDER,MC NO+F AL PAMML +PRA 10U, AP A. PAgD
PANA ALC NPL NCNS ST O-ND NTYMARE PTPIN DM FT ATS 10U, AP
A. PAGR



226. 0480 AT PEANTT TCACTF DA 729N NAA F9C ANPTF 1THN PALAM D4
PanZE goF TFM-nU, AP A. PAGP

227. 299N hAA AFRIRLY ATRNANA PARUNZANMTY PaITHN, BB TIARA ANLAT
10U, AP A. PAgP

hed 3: AARDTT AZT P22TF P99 hAA /99N hNOL 11C IC ™ bAPA/
mhPePT

301. Nh9=a AL NOL 11CFT A ARUF AT ADLRLT F@-ALFTT hNE F9C

AUT BFAA=
U. NM9® ALmTAL- an ANTRaAL-
A. APDTAL w, NMJ® ANTITHAL-
. TAATE 175

302. NUNL+NAM @A PIRIN ARPNAN ATRIRL NTH ML 1H APCRARL 10>,

U. NMge ApdMAL- an, ANTYA -
A. APLDTAL W, NMI° ANTHMAL-
. 1AA+E 1%

303.A9™9 N FRLHF ARAL FPANTTF FhdF RAMT P9Re1N APNAN ALIPTT L TAA:
U. NM9® ALDTAL

A APDTAL a, ANTTAL-

h. TAA+E 175 W, NMI® ANTHIAL-



304.2+hAM 9RNFT apaR)N AMS MPT, AL LA,
U. NM9® ALMIAL
A, APOMAL an ANTRaqAL-

. TAATT 15 W, NMY® ANTHAL-

305.PNUC 8C 1PLPF NA 929N AAA 91 Nb ADLE RAFM-:
U. NMJ° ALMTAL-
A. ASOTALF an AhaRagA Q-

. TAA+E 17 W, NMI® ANTRAL-

306.P929 I°CHT NATRLT MRHF A+MPTMPT P+AA AT £FAA.

U. N(MIe ApmMAL- an ANk
A. APOMAL W, NMICANTYMA L
. 1AA+E 15

307.NMALLOr AL PAM-T ADAP ALADAN+ gRo)) ADoHF AT 18, 10>,

U. NMg® APmTAL . TAA+E 775
AN
W, NMICANTHTHAL-
308.A4T AT FLFLPF ATFRT ACRAN (LA FRT APNAN PANTFO-FO:

A. APOTMAL

U. NMge ApdMAL- an, ANTYA L
A. APLDTAL W, NMICANTQAL
. 1A+ 1%

309.NA 2 A°hANA APTF@- 8N PP T1IR ABT AT AP AT NAA PMeT FoIC
+IA6 PUF PIRUNZAN NEAT §F M-

U. N(Mge ApdMAL A. ASDMAL



. INA+T 17 W, NMIPANTHA LS
an, ANERaqA -

310. PN & EFMF NTIHNT UL, F°CET PAZ+MT ANA AT PR, PNPNFT 7 aRaPANF
NMI® ANEAT 10>,

UALDMAL an ANTYIAS
A. ALOTAL W NMIRANTHIYA
. 1AATE 15

N&A 4: 929N AANTY/ 91N hNE 17C IC T PAPA/ /N+T™Ah+ hAL/h+NC/ IC
P+PPH D PEPF

401. N, 7HNF 1H P+HNAA/NOL 11C P+HemndnZNF/ P9Ro1N &R F AIMPmT PM.$A?  U.
AP A PAGP

402.N0.L 11C PHeTRZNFY/ PHNAN PIR9IN & E.F ATHNDIL N 1$E PIRIN ALPTT
ETHA? U. AP A, PAGR

403. P92 & FOY NTIHNF LH, PTRN FPC+EY ANAR 183 LAANFA? U, AP A.
pAgD

404.P9°)N &B.FO7 NTLIHNT 1H NTIA+T AT NMZF NAPM$IR PIRo)N MM TTF7

PAAN 28 @& LFAA? U. AP A, PAGD

405. M+ ML AT L NCNLE-BTF ATH PARPAD] HE,T NADM$ID P2 IIMA? U. AP A,
PAg®

406.m12%E P+IPANT PIH, ATPTRL M PIPN NAAT ACPNANA PARLS EAPAAPFA?  U.
AP A PAGP

407.00& 71C P+ena™ZNFY/ P+NAN TRo1N ATRART PIMT I9°F MM ANINT AL
Pargerm aRL CF EARANFA? U AP A. PAGP

408.N0L 11C P+ena®ZNFY/ 9o AAPART PATA%N At TN PMT T AL AL
anqgeqay P AL CF EMPa™>FA2U. AP A. PATR

409.NARAHEP N T AT MMFF ARAP (ATPAA PIRCTH AT PATAIT TINE P $7)
Thdt 2AmMA? U AP A PAIR



410. PATIFD/ICYIFTF M/ AT ANTFD- O+$P4 PR &L FDFF FARINAYU? U, AP
A. PAT®

h&d 5: +&mms NLP Nk ePPC AL PMALDTY e NLT PRLT 0T
hAA/F2INT hNE 11C IC T+ PASA/ D LRPF:

501.NeMMC AT NAFTTA @PT P+NAR T2 AIDPT MLI® ATF+M, PO.PA? U AP A
PAg™
502. N ML AT NATTA @ NOL 11C PNt/ RN A IMARPF PeMm(

ACTPEPTT +9NGP LLCIN? U AP A PAGR
503.NeMMC AT NATTA @PF NOL 11C P+aZNtY/ 99N AL IMACPF PHEM-Y 4Ly
ACYPE 1@ PR M8 F?

U.PmAMI$LP BNEN MPR&
A. NANT PRASIR NS PN L&t

h. POIBA ACTPEDTY AP AL
a_gor+T N7NE AR aRANAN
504.NeHMMC AT NATFTA OPF PNCNS 82+ THC MLI® M++ AINIPPFA? U. AP A. PAGD

505.N€MMC AT NATFHA ATPEDF AL NARAALF NNHT ARAA P+IAMM: PHED- T°LT J0-?
U.amC

A. @+F
h. P2 PNCNS 8%+

506. PPN AAA FoICFY AMRE FF NMIR P+ATRE, Pemm(i NATT JRILTFm-?
U.&$eao aohAnd @9e /9

A. AgRe) 9oCHF goLaDe. ag e (o)
A. GINC aPAN AMT

507.204AA +&MmMmZ Ahd / NA~AMG T+ a4 g7 eym-?
U. P9mo) goCtF7 &+A AT AtTaA PhY8h



A. NNt aNe [ @RIR NAR+Y+7 PR JoLF M-t ARRNG At AT 192799 PhY 8
. AHA® A4.909° PNG+PF MAAL AT PA2AMST TEI&TT A AMT
a PepmL NAUTT AT PL£Y7+HE 1H FPARTY YL
508. Nh+@@m @™-NM PIR)N 2L PT PT EAMRPF O LTFM-?
U. NAJC PARY9INE: aBNZ P 2T aBhnd £ 78 aoee,
A. PRMMC ANAT HP+E PANTREC APTP AT (M-t ODF4,
. PTRN RN +oINLt HPHE PAIINLP ITHN, £LE ARF4,
@ PemmC ANAT AT NAAMTF PTINL 6T P HE, NE+T e[
W, NdoLolrd AT NNAA £28 NPT PAD- PAD: 324 AATRE(
509. P92\ LUTTHT ATIAMNE PO LLT +18 T 9BY 9B §FM-?
U. N2 AF NIINCT AT AE AL Aa-mT
A. NGATR A& 228 N1H 1H APERADC PARAPM P9 L )Y Ty
. +IA6 PP PUHN NHT dogp,aC
@, PATEC HEM AT PATITT €AIFT AD-MmT
510.°9291N AAA/FRINT NNOL 17C IC TPAPAT ANGCT AGREMMC JALTF PANT AhA
a7y 4m.?

U. @390t
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