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ABSTRACT

The objective of this study was to develop a web database system for nutritive
values of foods which are available in Thailand. The database will generate nutritive
values data which users can use as a guidelines for formulating nutritionally adequate
diets. The system was developed using Microsoft Windows XP as an operating
system, Internet Information Services (IIS) as a web server, MySQL as a database
management system, and PHP as a server side script language.

This study shows that a web database system for nutritive values of Thai foods
enables general users to generate nutritive values data from computers connected to
the Internet and facilitates authorized users to manipulate the data. The evaluation
result from 125 users revealed that the usefulness of information had a high level and

the overall system had a high level of satisfaction for most users.

KEY WORDS: WEB DATABASE / NUTRITIVE VALUES / THAI FOODS

151 pp.




Fac. of Grad. Studies, Mahidol Univ. Thesis / v

mswaszuugudeyaiudmsgumimia Inrsuinsveseis Tne
(THE DEVELOPMENT OF WEB DATABASE SYSTEM FOR NUTRITIVE

VALUES OF THAI FOODS)

¥ nsaiaey 4736971 EGTI/ M
M. ((NA U 1agMIIANMIILUV AT AUINA)

a a 4 a 4 a .
AUSNTIUNMTAIVAUINGIUNUS:  5INY oATNPT @ 8gFe1, M.S. (Technical
Management), 9130338 faAan, Dr. — Ing. (Food Technology and Bioprocess

Engineering), S9dW335a 4nAia, Ph.D. (Computer Science)

UNAALD
= dy <3| =2 A o 9 s o @ 1
msfni umseinyuieiannszuugudeyaudmsgaunne Inrmsves
A 1 % ) <
e ine  Nlddeyaguamie Inyuimsuesenins  aeawnsnti U1 dumuamelums
a Y 9 @ @ 1
@onusTnnes  TignABImLHAN InTUINS  HagmMIZaNnUN1Iz InFUINsVeIRaZ
o’ 5 o <3| a va
uﬂﬂa"lsff MIN@UIszUUa 1% Microsoft Windows XP Wuszuvilniiams, Internet
. e | [~ @
Information Services (IIS) 1ili Web Server, MySQL (Juszuumsdamsgiudoya taz
<3| . .
w1 PHP 11)u Server Side Script
Sy v = & A y < Sq y9q ¥ o Y :
wad lannmsenuil Ao szuugmdeyadu  nlMdlFannsnihdeyaguainia
4 ¢
Tagumsvosormnsildonszoug  lUldlszTemimedwlasnms  wezdguaszuy
[ @ [} [} Aa I~
aunsadamsnudeyauesszuLd  AunNszuunIeliedumesiiald  Taowaveans
a ' a 1 v a < 1 {
Usziiiuszuua 90l 125 au wondlsziindimIvg anuaamiuideyai ldenszou
a sl 1d)se Tomildegluszduge waziianuiane lalumsldauszuug Tassau

agluszaugq

151 wiih




CONTENTS

ACKNOWLEDGEMENT

ABSTRACT (ENGLISH)

ABSTRACT (THAI)

LIST OF TABLES

LIST OF FIGURES

CHAPTER

I INTRODUCTION

1.1
1.2
18
1.4
1N

Background and Statement of Problem
Objective

Scope of Work

Steps of Work

Expected Result

II LITERATURE REVIEW

2.1
2.2
2.3
24
2.5
2.6
2.7

Nutrition

Nutrient Analysis

Thai Recommended Daily Intakes (Thai RDI)
Web Database Development

Technology Review

Research Instruments

Related Researches and Web Sites

Page
iii

iv

viii

W W NN =

14
20
22
28
29
32



CONTENTS (Continued)

i MATERIALS AND METHODS

3.1
2
3.3

Research Tools
Research Methodology
Research Schedule

v RESULTS

4.1
4.2
4.3
4.4

System Analysis
System Design
System Development

System Testing and Evaluation

\ DISCUSSION

5.1
g2
5.3
5.4
5.5

Data Collection
System Analysis
System Design
System Development

System Testing and Evaluation

Vi CONCLUSION AND RECOMMENDATION

6.1
6.2

REFERENCES

APPENDIX

BIOGRAPHY

Conclusion

Recommendation

Page

35

35
36
39

40

40
50
64
65

68

68
69
70
72
75

79

79
80

81
83

151

Vii



TABLE

2.1
2.2
2.3
24
2.5

2.6

21
2.8
2.9
2.10
4.1
4.2
43
44
45
4.6
4.7
4.8
4.9
4.10
4.11
4.12
4.13
4.14
4.15

LIST OF TABLES

Methods of nutrient analysis
Methods of nutrient analysis (Continued)
Factors for converting nitrogen to protein

Definition of trace values for each nutrient

Criteria for the unit of expression and the number

of decimal points

Criteria for the unit of expression and the number

of decimal points (Continued)

Thai Recommended Daily Intakes (Thai RDI)
Thai Recommended Daily Intakes (Thai RDI) (Continued)
Thai Recommended Daily Intakes (Thai RDI) (Continued)

Characteristics and benefits of Internet technologies

Data dictionary of admin table

Data dictionary of board_main table

Data dictionary of board_sub table

Data dictionary of guestbook table

Data dictionary of member table

Data dictionary of poll_main table

Data dictionary of poll_sub table

Data dictionary of tbl_ingredient table
Data dictionary of tbl_ingredient_type table
Data dictionary of tbl_unitofmeasure table
Data dictionary of topicO1 table

Data dictionary of topic02 table

Data dictionary of topic03 table

Data dictionary of usr_menu table

Data dictionary of usr_menu_desc table

Page

14
15
16
18

19



ix

LIST OF TABLES (Continued)

TABLE Page
4.16 The result of system evaluation 66
4.17 The result of system evaluation (Continued) 67
5.1 The web features comparison 74
52 The analysis of the result of system evaluation 75

5.3 The analysis of th ation (Continued) 76

Copyright by Mahidol University



FIGURE

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9
4.10

LIST OF FIGURES

Context diagram of the development of web database

system for nutritive values of Thai foods

Level 1 Data flow diagram of the development of web database
system for nutritive values of Thai foods

Level 2 Data flow diagram of the development of web database
system for nutritive values of Thai foods for process 3.0

Level 2 Data flow diagram of the development of web database
system for nutritive values of Thai foods for process 7.0

Level 2 Data flow diagram of the development of web database
system for nutritive values of Thai foods for process 9.0
Dialogue diagram of home page

Dialogue diagram of screen 4

Dialogue diagram of screen 12

Dialogue diagram of administrator page

Entity relationship diagram of the development of

web database system for nutritive values of Thai foods

Page

41

42

46

47

52

53

54

55

56



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Tech. of Info. Sys. Management) / 1

CHAPTER I
INTRODUCTION

1.1  Background and Statement of Problem

A nutrient is a substance in food that is used by the body for normal growth,
reproduction, and maintenance of health. Nutrients are the basic materials from which
the body is constructed and by which it is fueled and regulated.

There is a beneficial range of intake for any nutrients; to go either below or
above that range is usually undesirable. Both inadequate and excessive intake of
nutrients are forms of malnutrition.

If all or some of the nutrients are totally missing, the body will stop growing,
fail to thrive, be more susceptible to infection, be incapable of reproduction, and
eventually die. On the other hand, if all of the nutrients are present but are generally
available in less — than — adequate amounts, the obvious consequences will be less
severe: stunted growth is a likely result in children along with increased susceptibility
to infection. The effect in adults is likely to be low body weight, poor work capacity,
and increased susceptibility to infection.

Just as getting too little of a nutrient has damaging effects, a consistent and
substantial overdose of a nutrient will have negative consequences as well. The
dangers of excess nutrient intake have become more apparent in recent years. Because
concentrated nutrients can be formulated inexpensively in the laboratory as pills,
powders or liquids, overdosing is possible if people use such products inappropriately.
Although nutrient toxicities have resulted once in a great while from a person eating
too much food that is high in a particular nutrient, nutrient overdoses are caused much
more often by the indiscriminate use of nutritional supplements.

In just a few years, the Internet has become the de facto standard for global
communications. The Internet is rapidly changing the way information is generated,

accessed, and distributed. At the core of this change are the web’s ability to access
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data in database, the simplicity of the interface, and cross — platform functionality.
The web has helped create a new information dissemination standard.

An understanding of nutritive values of foods is useful for formulating
nutritionally adequate diets, quantitative assessment of diets for individual or group of
population, and for diet therapy and management. It would be extremely tedious and
time — consuming to calculate all the nutrients by hand. Thus, the web database
system for nutritive values of Thai foods was developed.

This web database system provides information on the nutritive values of
foods which are available in Thailand. It will be designed in the form of Thai
language and will be used to generate nutritional analyses for several common foods
which contains in this web database and the analysis includes a link to nutrition facts
label image, which presents the nutritional data for the food according to the nutrition
labeling standard maintained by Food and Drug Administration (FDA). This panel
lists data on the nutrients that the FDA has determined are most critical in the Thai

diet.

1.2 Objective

The objective of this study is to develop the web database system for nutritive

values of foods which are available in Thailand.

1.3  Scope of Work

1.3.1 The development of web application for access to the information of
nutritive values of foods.

1.3.2 The nutritive values data used by this system consist of 15 nutrients
(Calories, Calories from Fat, Total Fat, Saturated Fat, Cholesterol, Protein, Total
Carbohydrate, Dietary Fiber, Sugars, Sodium, Vitamin A, Vitamin B — 1, Vitamin B —
2, Calcium and Iron) of food items of Nutritive Values of Thai Foods which are
published by the Nutrition Division, Department of Health, Ministry of Public Health
and Thai Food Composition Tables which are published by the Institute of Nutrition,
Mahidol University.
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1.3.3

The information of recommended daily intakes referred to as Thai

Recommended Daily Intakes (Thai RDI) for adults and children 6 or more years of

age, and that are based on a 2,000 kcal diet.

1.4  Steps of Work

1.4.1
1.4.2
1.4.3
1.4.4
1.4.5
1.4.6
1.4.7

Review the literatures and study the relevant programs.
Collect the data.

Analyze the system.

Design the system.

Develop the system.

Test and evaluate the system.

Conclude the result of study.

1.5  Expected Result

The expected result of this study is the nutritive values of Thai foods web

application. This web application will provide general users to generate nutritional

analyses from computers connected to the Internet and facilitate authorized users to

manipulate data via it.
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CHAPTER Il
LITERATURE REVIEW

2.1 Nutrition

2.1.1 Definition

Nutrition is the study of nutrients. A nutrient is a substance that is used
by the body for normal growth, reproduction, and maintenance of health. A nutrient
can also be defined as a substance that must be taken into the body in sufficient
quantity to meet the body’s needs. Nutrition can also be defined as a science that deals
with the relationship of life and food, which is related to all associated sciences.
Finally, nutrition can be defined as the science of food and nutrients, that is, their
action and interaction in relation to health and disease. It involves the sources of
nutrients and all processes that deal with the intake, ingestion, digestion, absorption,

transportation, utilization, and excretion of food and associated substances. [1]

2.1.2 The Importance of Nutrition

The body is made up of nutrients and needs nutrients for its existence.
Nutrition has a board influence on daily life since it deals with the survival and well —
being of any living body. The methods of selecting, obtaining, preparing, serving, and
consuming foods shape the culture of a society. Food is used during times of
happiness and stress; during aging.

The human body requires about 50 different substances that must be
taken in sufficient quantities to meet the body’s needs. It is their essential nature that
separates nutrients from other chemical substances. Paradoxically, it was the lack of
nutrients and accompanying deficiency symptoms that led to the discovery of many

nutrients. To provide nourishment, nutrients have to be obtained primarily from foods.
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Although foods contain nutrients, there is no one food that can provide all nutrients
needed by the body; therefore, it is essential to select a variety of foods. Food
selection has become very complex in modern society, due partly to the advances in
technology and the refinement of foods. The most difficult task is to select or provide
a balanced diet that consists mostly of desired nutrients in the right proportion. This is
not easy, and it is intimately related to food habits. Body processes are not simple, and
several factors have led to nutritional imbalance in the majority of the world’s
population. This imbalance has become a grave health problem that must be handled
at individual, societal, national, and international levels.

Although nutrients are provided by foods, eating food alone cannot
guarantee adequate well — being and health. Other factors, such as exercise, rest,
stress, age, and disease conditions, are also important. As much as the intake of
nutrients is beneficial to health, excessive intake can be harmful and, in some cases,
may result in toxicity.

Nutrients are grouped into the following classes: carbohydrates, lipids
(fats), proteins, vitamins, minerals and water. Nutrients that are needed in large
quantities, such as water, carbohydrates, lipids, and proteins, are referred to as
macronutrients, whereas those that are needed in small quantities, such as vitamins
and minerals, are called micronutrients. In general, nutrients are responsible for
providing energy, forming body structures, and regulating body processes. All three
functions are equally important and play a significant part during every stage of the
life cycle. Carbohydrates, lipids, and protein are primary nutrients that provide energy
to body cells. Energy is extremely important; without it, it is impossible for any life to
exist.

Energy provided by nutrients is measured in a unit of heat referred to
as the kilocalorie (kcal or kcalorie, popularly known as the calorie). Although calorie
is commonly used in place of kcalorie, this is not technically correct since a calorie
represents only 1/1000 of a kcalorie. The definition of a kcalorie is similar to the one
used in the physical sciences: the amount of heat required to raise the temperature of 1
kilogram of water 1 °C. The number of kcalories used by humans depends on age,
sex, and other physiological factors. The number of kcalories used by adults per day

varies from 2300 to 3000. Kcalories provided by foods varies based on the contents of
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energy — providing nutrients. Not all nutrients provide equal amounts of kcalories.
Carbohydrates and proteins provide, on average, 4 kcalories per gram, whereas lipids
provide 9 kcalories per gram. These are common averages that are used in the
calculation of kcalories provided by foods. Alcohol provides about 7 kcalories per
gram.

Nutrients which can be formed the body structure are proteins, lipids,
minerals, and water. Regulatory functions are carried out by several vitamins and
minerals, which take and active partly, directly or indirectly, in various metabolic
processes. The role of nutrients in sustaining some of the most vital functions of the
body is evident from the above discussion. It should be noted that both inadequate and
excessive food intake can result in unhealthy consequences referred to as
malnutrition. While millions of people throughout the world suffer from lack of food,
millions of others suffer from too much. Both groups suffer from malnutrition or
malnourishment. Nutrient requirements change based on several factors, such as
availability of foods, physiological requirements during various stages of the life

cycle, bioavailability of nutrients, and safe and adequate use of nutrients.

2.1.3 The Functions of Nutrients

Nutrients have three major purposes: providing structure to the body,
providing energy, and regulating body functions. The structure of the body consists of
nutrients. The nutrients that contribute significantly to body structure are water,
proteins, lipids, and minerals. Most adult humans use 1500 to 3000 kcalories or
calories per day. Carbohydrates, lipids, and proteins are nutrients that provide energy,
are also referred to as energy nutrients. Vitamins and minerals do not provide energy
themselves but act as catalysts in the biochemical reactions of the body. These
biochemical reactions utilize the energy produced by other nutrients.

Regulation of body processes is also an important function of nutrients.
Nutrients promote the biochemical reactions that take place in the body, a process
referred to as metabolism. Proteins, vitamins, and minerals are the chief nutrient
regulators. Metabolic processes are carried out with the help of hormones, which

serve as chemical messengers to regulate enzymes. Enzymes are protein substances
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that act as catalysts for reactions that are vital for different body processes. Vitamins
and minerals participate in a series of reactions that eventually generate energy.
Minerals such as sodium and potassium help to regulate the distribution of water
within the body. Phosphorus and chloride help to regulate the acidity or alkalinity of
various body substances. All of these regulatory functions are vital for bodily health,
and lack of nutrients results in malfunction. Both inadequate and excessive intake of
nutrients are referred to as malnutrition. When some or all nutrients are totally absent,
the body will malfunction, stop growing, be more susceptible to infection, be
incapable of reproduction, cease to function, and eventually die. If some or all of the
nutrients are present in less than adequate amounts, the consequences will be less
server but still alarming — stunted growth, increased susceptibility to infection, less
energy to perform routine daily functions, loss of body weight, and other
complications. Ironically, the deficiency of a nutrient is detected only by the
symptoms created by its absence.

Like inadequate levels of nutrients, excess amounts of certain nutrients
can be damaging. Toxicity or disturbance of the body’s regulatory functions can
result. These dangers are greater when nutrients, particularly vitamins and minerals,
are derived from supplements rather than from foods.

The effects of nutrition vary over time based on the nutrients involved.
Some effects of nutrients are immediate; a sugar — containing drink can be detected in
blood soon after its consumption. Lack of water in the body is felt in a short period of
time. The effects of other nutrient take weeks to see, such as a deficiency of vitamin
C. By the same token, curing vitamin C deficiency is a slow process. Several weeks
are needed to see marked improvement in the symptoms. Some nutrients have effects
after months or years. For example, heart conditions and cancers related to nutrition

take several months or years to become apparent. [2]
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2.1.4 Definition and Function within the Body of Nutrients

2.1.4.1 Energy

Energy in food is measured in a term of calorie. The needs

for calories depend a lot on how active a person is.

2142 Fat

Fat is the main fuel for the body, and the main form of fat is
triglycerides. There are two main types of fat in food, saturated and unsaturated.
Saturated fat is solid at room temperature, while unsaturated fats are liquids, or oils.
Saturated fat is linked to heart disease and high cholesterol. Unsaturated fat is better
for the body, and in fact can reduce blood cholesterol levels.

Foods in: fried foods, cakes, muffins, chocolate, avocados,
and pies.

Polyunsaturated fat is an essential fat needed by the body for
the building of hormones, and cell wall structures. It also helps lower blood
cholesterol levels. Examples of this fat or oil are corn, soybean, and safflower oil.

Monounsaturated fat is not essential to the body, but is can
serve to lower cholesterol to some degree. It is better for the body than saturated fat.
Olive oil and canola oil are examples of this type of fat.

Saturated fat is not essential to the body, and could be left
out completely. In small amounts, this will not be harmful or have an ill effect on
health. In large amounts, this fat can cause heart disease, high blood pressure, and
lead to heart attack or stroke. This fat is solid at room temperature; examples are lard,

hard butter, and Crisco.

2.1.4.3 Cholesterol

Cholesterol is a waxy lipid or fat that is found only in animal

derived products. Cholesterol serves several important functions in the body, and is
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also made by the body. The main function of cholesterol is to be the precursor for a
group of hormones called sterols, which include estrogen and testosterone.
Cholesterol is also a derivative of Vitamin D. An excess of cholesterol is not
beneficial for the body, and it can lead to heart disease and high blood pressure. High
Cholesterol can be avoided if cholesterol is cut out of the diet. However, some people
are prone to high cholesterol because their body produces the compound in excess.
Foods in: any animal product or anything made with an

animal product.

2.1.4.4 Protein

Proteins provide a variety of essential functions in the body.
A few of these include forming the tissue in muscles which aid in contraction (actin
and myosin), connective tissue, blood — clotting factors, maintaining fluid balance,
making up hormones and enzymes, forming antibodies for the immune system, and
forming glucose for energy. Protein deficiency is mainly seen in children, and is
usually related to a lack of calories in the diet as well as low protein consumption.
Two main diseases are caused from this, Kwashiorkor and Marasmus.

Foods in: canned tuna, beef, chicken, legumes, and beans.

2.1.45 Carbohydrate

The main function of carbohydrates is for energy in the
body. In the absence of carbohydrates, protein is broken down to provide needed
energy (which could lead to a protein deficiency); however, it would be very difficult
to become deficient in carbohydrates. In cases of extreme exercise or other extreme
circumstances such as starvation, a deficiency may occur.

Foods in: sugar, syrup, honey, caramel, jellies, cereals, ice

cream, cake, sodas, and candies — to name a few.
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2.1.4.6 Fiber

Dietary fiber has two main components, insoluble and
soluble. Both types have advantages in the diet. Insoluble fibers do not dissolve in
water, while soluble fibers dissolve or are broken down in the body. Insoluble fibers
provide more bulk to stool size, and also may play a role in reducing the risk for
certain types of cancer. Soluble fibers have been proven to have a lowering effect on
blood cholesterol levels.

Foods in: Insoluble — wheat bran, brown rice.

Soluble — apples, bananas, oranges, carrots, oats,

and beans.

2.1.4.7 Sodium

Despite all the press sodium receives as being harmful to the
body, it is still extremely important for some functions in the body. Its main purposes
are fluid balance and nerve transmission. A deficiency is rare because sodium is found
in so many foods.

Foods in: processed foods, table salt, cheeses, and many
condiments.

To lower sodium intake, cut back on processed foods, and

try cooking more from scratch — that way you have more control over what is going in

the foods.

2.1.4.8 Vitamin A

Vitamin A is a fat soluble vitamin whose best known role is
aiding in night and color vision. The vitamin is also necessary for growth and may
serve as an antioxidant. A diet deficient in vitamin A makes a person more susceptible
to infections and illness due to lack of immune function. A deficiency can also lead to

night blindness and in extreme cases, total blindness.
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Foods in: spinach, carrots, sweet potatoes, lettuce,

cantaloupe, mango, apricots, and broccoli.

2149 VitaminB-1

Vitamin B — 1 or Thiamin aids in making energy through the
metabolism of carbohydrates. A deficiency results in a disease known as Beriberi.
Symptoms include weakness, loss of appetite, irritability, nervous tingling throughout
the body, poor arm and leg coordination, and muscle pain deep in the calves.

Foods in: whole grains, green beans, peanuts, pork, and

sunflower seeds.

2.1.4.10 VitaminB-2

Vitamin B — 2 or Riboflavin is needed to help breakdown
fatty acids in the body.
Foods in: beef liver, mushrooms, spinach, broccoli, and

milk.

2.1.4.11 Calcium

Calcium is the most abundant mineral found in the body.
99% of the calcium in the body is found in bones. Calcium plays a role in blood
clotting, muscle contraction, nerve transmission, and cell metabolism. A diet deficient
in calcium can lead to the condition called Osteoporosis. This is characterized by the
loss of bone mass, and can lead to loss of teeth and bone fractures.

Foods in: milk and dairy products, spinach, broccoli, canned

fish — such as tuna, salmon, and sardines.
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2.1.4.12 1Iron

Iron is a trace mineral in the body. Iron is important in the
composition to two important blood proteins, hemoglobin and myoglobin. Iron aids in
the transport of oxygen to all cells from the lungs, and serves a very important role in
the immune system of the body. Iron deficiency is usually termed iron deficiency
anemia. Symptoms include pale skin, fatigue, loss of appetite, and apathy.

Foods in: spinach, liver, red meat, legumes, and oysters. [3]

2.1.5 Inadequate and Excessive Intakes of Nutrients are Both Unhealthy

2.1.5.1 Consequences of Inadequate Intake of Nutrients

If all or some of the nutrients are totally missing, the body
will stop growing, fail to thrive, be more susceptible to infection, be incapable of
reproduction, and eventually die. On the other hand, if all of the nutrients are present
but are generally available in less — than — adequate amounts, the obvious
consequences will be less severe: stunted growth is a likely result in children along
with increased susceptibility to infection. The effect in adults is likely to be low body
weight, poor work capacity, and increased susceptibility to infection.

If just one nutrient is restricted to low levels while the others
are adequate, a more specific effect is likely to be apparent. For example, if the body
did not get enough vitamin A over a period of years, it might begin to have reduced
visual acuity at night (night blindness). Worse than that, eye damage (so serious as to
eventually cause permanent blindness) could result in some situations. Although it
would be unusual to see this severe a vitamin A deficiency in people in the developed
countries, in the developing countries thousands of people become blind each year

from this cause.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Tech. of Info. Sys. Management) / 13

2.1.5.2 Consequences of Excessive Intake of Nutrients

Just as getting too little of a nutrient has damaging effects, a
consistent and substantial overdose of a nutrient will have negative consequences as
well. If vitamin A is consumed in much higher — than — recommended amounts for
period of many months, toxicity symptoms including headache, nausea, and vomiting
can occur. These high doses can result in elevated pressure of the fluid surrounding
the central nervous system, sometimes causing the condition to be mistaken for a
brain tumor.

The dangers of excess nutrient intake have become more
apparent in recent years. Because concentrated nutrients can be formulated
inexpensively in the laboratory as pills, powders or liquids, overdosing is possible if
people use such products inappropriately. Although nutrient toxicities have resulted
once in a great while from a person eating too much food that is high in a particular
nutrient, nutrient overdoses are caused much more often by the indiscriminate use of
nutritional supplements.

An example of the danger of supplement overdose involves
vitamin B — 6, a nutrient formerly thought to be safe at high levels of intake. Now it is
known that when vitamin B — 6 is consumed for long periods of time in amounts that
are hundreds or more times the recommended intake, it can cause nerve problems that
make both large and small muscle control difficult. Reports describe people who were
no longer able to walk unassisted, and office workers whose typing abilities were
impaired.

This is not to say that using vitamin supplements is always
dangerous: there are situations in which they are very beneficial if used properly, as in

pregnancy. [1]

2.1.6 Computerized Nutrient Analysis

It would be extremely tedious and time — consuming to calculate all the

nutrients by hand. Several software programs are available that can provide nutrient

analysis in short period of time. Several thousand ingredients and their nutrient
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information are added to the program’s data bank. Each ingredient is given a code
number. In addition to nutrient information the amount required in a specific recipe.
The nutrient values are automatically computed, and different reports can be printed.
Some of these programs can also produce a food fact label, as well as list of
ingredients and serving sizes. These softwares should definitely be utilized for
nutritional assessment of all recipes served in a food service operation. It is also very
easy to input additional information about ingredients and nutrients. Some of the
software packages are extremely user friendly. In addition, they perform other
functions, such as recipe costing, menu analysis, menu engineering, food labeling, and
recipe printing. [2]

Use of the Internet through work and home personal computers became
widespread during the late 1990s and commonplace early in the twenty — first century.
Free dietary analysis on the Internet first became available during the mid — 1990s.
Online dietary assessment tools will become increasingly valuable to nutrition
professionals and will more than likely supplant dietary analysis software programs
for the PC as Internet access becomes more widespread, faster, and more
sophisticated. Currently, online dietary assessment programs fall far short of dietary

analysis software programs. [4]

2.2 Nutrient Analysis

2.2.1 Methods of Nutrient Analysis

Table 2.1  Methods of nutrient analysis [5]

Nutrients Methods
Water Drying Method
Protein Kjeldahl Method (analyze quantity of nitrogen)
Fat Acid Hydrolysis and Solvent Extraction Method
Carbohydrate Calculated by By Difference Method




Table 2.2
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Methods of nutrient analysis (Continued) [5]

Nutrients Methods
Crude Fiber Based on AOAC Method
Dietary Fiber Enzymatic — Gravimetric Method
Ash Dry Ash Method
Cholesterol Gas Chromatographic Method
Calcium Atomic Absorption Spectrophotometric Method
Phosphorus Vanado — Molybdate Colorimetric Method
Iron Atomic Absorption Spectrophotometric Method
Iodine Spectrophotometric Kinetic Assay Method
Vitamin A / Carotene | HPLC Method
Thiamin Thiochrome Method
Riboflavin Spectrofluorometric Method
Niacin Microbiological Method
Ascorbic Acid 2, 4 dinitro — phenylhydrazine Method

(analyze in form of total vitamin C)

Alpha — tocopherol

HPLC Method
(analyze in form of alpha — tocopherol)

2.2.2 Calculation of Some Nutrients

2221

Energy, subsist in protein, fat and carbohydrate, is measured

Energy

in a unit of heat referred to as the kcalorie.

Protein provides 4 kcalories per gram.
Fat provides 9 kcalories per gram.

Carbohydrate provides 4 kcalories per gram.

M.Sc. (Tech. of Info. Sys. Management) / 15
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Combine the calculated energy from 3 nutrients; protein, fat

and carbohydrate, as all energy of each food.

2.2.2.2 Proteins

Derived from the total nitrogen content, as be determined by
the Kjeldahl or colorimetric method, multiplied by a converting factor as be shown in

Table 2.3.

Table 2.3 Factors for converting nitrogen to protein [5]

Foods Conversion Factors
Rice 5.95
Wheat 5.83
Wheat Flour 5.70
Barley, Oats, Rye 5.83
Soybean & Wil
Peanuts 5.46
Brazilnuts 5.46
Almonds 5.18
Nut and Seeds, Others 5.30
Milk and Products 6.38
Gelatins 5.55
Other Foods 6.25
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2.2.2.3 Carbohydrate

Derived from By Difference Method as the following:

Carbohydrate = 100 — (Water + Protein + Fat + Ash)

2.2.2.4 Vitamin A / Beta — Carotene

Value of Vitamin A represent as microgram of Retinol.
Value of Beta — Carotene represent as microgram of Beta —

Carotene.
For sample which consist both Vitamin A and Beta —

Carotene represents as total Retinol Equivalent or total RE.

Total RE = pg of Retinol + pg of Beta — Carotene
6

1 Retinol Equivalent (RE) 1 ng Retinol

6 ug Beta — Carotene
3.33 IU Vitamin A activity

from Retinol

10 IU Vitamin A activity

from Beta — Carotene [5]
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2.2.3 Definition of Trace Values for Each Nutrient

Some foods contain negligible amounts of some nutrients or none.

Trace values indicates the amount of a nutrient which cannot be measured adequately

or judged to be nutritionally insignificant. Trace values for each nutrient are defined

in Table 2.4.

Table 2.4  Definition of trace values for each nutrient [6]

Constituent Units Trace = amount less than
Main Nutrients (Water, Protein, Fat, g 0.06
Carbohydrate, Dietary Fiber, Ash)
Inorganic Constituents: Calcium, mg 0.6
Phosphorus,
Sodium,
Potassium
Trace Elements: Iron, mg 0.06
Zinc
Copper mg 0.006
Vitamins: A activity, ug 0.6
Retinol,
B — Carotene
B1, mg 0.006
B2
Niacin mg 0.06
C mg 0.6
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2.2.4 Criteria for the Unit of Expression and the Number of Decimal

Points
In accordance with the ASEANFOODS food composition database,
units of expression and the number of decimal points for each nutrient are shown in

Table 2.5 and 2.6.

Table 2.5  Criteria for the unit of expression and the number of decimal points [6]

Nutrients Unit No. of Decimal Points
Moisture g 1
Protein g 1
Fat g 1
Dietary Fiber g 1
Total available CHO
(include FIBTG) g !
Ash g 1
Energy keal none
Calcium mg none
Phosphorus mg none
[ron mg 1
Sodium mg none
Potassium mg none
Copper mg 2
Zinc mg 1
Vitamin B — 1 mg 2
Vitamin B — 2 mg 2
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Table 2.6 Criteria for the unit of expression and the number of decimal points

(Continued) [6]

Nutrients Unit No. of Decimal Points
Niacin mg 1
Vitamin C mg none
Vitamin A (Retinol) ug none
B — Carotene ug none
Total vitamin A ug RE none
Total saturated fatty acid g 1
Cholesterol mg none
Sugars, total g 1

2.3  Thai Recommended Daily Intakes (Thai RDI)

Thai Recommended Daily Intakes (Thai RDI) for adults and children 6 or

more years of age is shown in Table 2.7, 2.8 and 2.9.

Table 2.7  Thai Recommended Daily Intakes (Thai RDI) [6]

Nutrients Thai RDI* Unit
Total Fat 65%** g
Saturated Fat 20%* g
Cholesterol 300 mg
Protein 50%* g
Total Carbohydrate 300%* g
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Table 2.8  Thai Recommended Daily Intakes (Thai RDI) (Continued) [6]

Nutrients Thai RDI* Unit
Dietary Fiber 25 g
Vitamin A 800 ug RE
Thiamin 1.5 mg
Riboflavin 1.7 mg
Niacin 20 mg NE
Vitamin B — 6 2 mg
Folic Acid 200 ug
Biotin 150 ng
Pantothenic Acid 6 mg
Vitamin B — 12 3 ug
Vitamin C 60 mg
Vitamin D 5 pg
Vitamin E 10 mg o —TE
Vitamin K 80 ng
Calcium 800 mg
Phosphorus 800 mg
Iron 15 mg
Iodine 150 ug
Magnesium 350 mg
Zinc 15 mg
Copper 2 mg
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Table 2.9  Thai Recommended Daily Intakes (Thai RDI) (Continued) [6]

Nutrients Thai RDI* Unit
Potassium 3500 mg
Sodium 2400 mg
Manganese 3.5 mg
Selenium 70 ug
Fluoride 2 mg
Molybdenum 160 ug
Chromium 130 ug
Chloride 3400 mg
* Percent Thai Recommended Daily Intake is based on a 2,000 kcal diet.

rx % Energy distribution from protein, total fat and carbohydrate = 10 : 30 : 60,
Total saturated fat = 10% of total energy.

2.4 Web Database Development

2.4.1 Internet Technologies and Databases

Millions of people all over the world now use their computers and web
browser software to access the Internet and connect to databases over the web. Web
database connectivity opens the door to new innovative services that:

- Allow rapid response to competitive pressures by bringing new
services and products to market quickly.

- Increase customer satisfaction through the creation of web — based
support services.

- Yield fast and effective information dissemination through

universal data access from across the street or across the globe.
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Give such advantages, many IS departments face the need to create

universal data access architectures, based on Internet standards, to streamline

operations and to facilitate decision making. Table 2.10 shows a sample of Internet

technology characteristics and the benefits that they provide.

Table 2.10 Characteristics and benefits of Internet technologies [7]

Internet Characteristic

Benefit

Hardware and software
independence

Savings in equipment / software acquisition
Run on most existing equipment

Platform independence and portability

No need for multiple platform development

Common and simple user interface

Reduce training time and cost
Reduce end — user support cost
No need for multiple platform development

Location independence

Global access through Internet
infrastructure

Reduced requirements (and costs!) for
dedicated connections

Rapid Development at manageable

Multiple development tools available

Plug and play development tools (open
standards)

Development is more interactive

Reduced development times

Tools are relatively inexpensive

Free client access tools (web browsers)
Low entry costs — free web servers are often
available

Reduced costs of maintaining private
networks

Distributed processing and scalability using
multiple servers
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2.4.2 Server — Side Extensions

A server — side extension is a program that interacts directly with the
Web server to handle specific types of requests. In the preceding database query
example, the server — side extension program retrieves the data from databases and
passes the retrieved data to the Web server, which in turn sends it to the client’s
browser for display purposes. The server — side extension makes it possible to retrieve
and present the query results, but what’s more important is that it provides its services
to the Web server in a way that is totally transparent to the client browser. In short,
the server — side extension adds significant functionality to the Web server and,
therefore, to the Internet. A database server — side extension program is also known as

Web — to — database middleware.

2.4.3 The Web Browser

A Web browser 1s software, such as Microsoft Internet Explorer or
Netscape Navigator, that lets user navigate (browse) the Web. The Web browser is
located in the client computer and is the end — user interface to the World Wide Web.
(Remember that the browser’s main function is to request pages and to present the
pages to the end user.) Each time the end user clicks a hyperlink, the browser
generates an HTTP GET page request that is sent to the designated Web server, using
the TCP / IP Internet protocol.

The Web browser’s job is to interpret the HTML code that it receives
from the Web server and to present the different page components in a standard way.
Unfortunately, the browser’s interpretation and representation capabilities are not
sufficient to develop Web — based applications. To improve upon these capabilities,
user must use plug — ins and other client — side extensions (add functionality to the

Web browser).
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2.4.4 Internet Database System

Internet database systems involve more than just the development of
database — enabled Web applications. In addition, there are issues to be addressed
when Web interfaces are use as gateway to corporate and institutional databases. For
example, there are data security, transaction management, client — side data

validation, and many other operational and management challenges to meet.

2.44.1 What Data Types Are Supported?

Web development requires the concurrent management of
many and quite different data types. Typically, conventional database support such
data types as Julian dates, various types of numbers (integer, floating point, and
currency) and text (fixed and variable — length). Most leading RDBMS vendors
support extended data types such as binary or OLE (object linking and embedding)
objects in the conventional database environment.

Because interactive Web sites tend to integrate data from
multiple sources — — word — processor documents, spread — sheets, presentations,
pictures, movies, sounds, and even holograms — — some Web and database designers
use extended data types to store page components (in binary format) for later
incorporation into the Web pages.

Although the page arrangement may provide better data
organization from the database point of view, several issues must be addressed:

- How dose one store and extract data objects such as
documents, pictures, and movies through a Web browser? Remember that the Web
client expects every page component to be a file stored in the Web server’s directory.
Therefore, the DBMS or the Web — to — database middleware must provide special
functions or subroutines that allow objects to be dynamically extracted from a
database field to the Web server’s directory, and vice versa.

- How much overhead will be created by the storage of

binary objects in the database? How robust must the DBMS be to handle binary object
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transactions? What are the limitations for extended or OLE data types? How many
extended or OLE data type fields can tables have?

- Does the client browser support the data type of the
object being accessed? Are the necessary plug — ins available? Is there a way to
automatically translate documents from their native format to HTML? For example, a
PowerPoint presentation can be viewed within an Internet Explorer browser using the
PowerPoint Viewer plug — in, but Netscape Navigator cannot do that.

- Finally, storing pictures or multimedia presentations in
the database can very quickly increase the size of the database. Does the DBMS
support very large database? What about transaction speed? The concurrent insertion
and extraction of binary objects in database fields could take quite a toll in database
transaction performance. How many users are going to access the database? How
frequently?

Web - to — database interface design must juggle all these
issues and find the right balance to ensure that the database does not become the Web

— based system’s bottleneck.

2.4.4.2 Data Security

At the Web server level, most Web clients and servers can
perform secure transactions by using encryption routines at the TCP / IP protocol
level. Clients and servers can exchange security certificates to ensure that the clients
and servers are who they say they are. Therefore you must ensure that the clients and
servers are properly registered and that they have compatible encryption protocols.
Also, the Web administrator can use TCP / IP addresses and firewalls to restrict
access to the site. The firewalls will ensure that only authorized data travel outside the
company.

All RDBMS vendors provide security mechanisms at the
database end, providing some form of login authentication for users who are trying to
access the database. At the SQL level, administrators can use the GRANT and
REVOKE commands to assign access restrictions to tables and / or to specific SQL

commands.
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Web — to — database middleware vendors usually have
several security mechanisms available to interface with database. For example, when
using ODBC data sources, the administrator can restrict end — user access to certain
SQL statements such as SELECT, UPDATE, INSERT, or DELETE, or to some
combination of these commands. And, although the Web pages operate in the request
— reply model, the use of Web interfaces does not preclude the creation of algorithms
to guarantee data entity and referential integrity requirements. Data security measures
must also include logs to relate data manipulation activities to specific and users. Such

logs ensure that each database update is directly associated with an authorized user.

2.4.4.3 Transaction Management

The concept of database transactions is foreign to the Web.
Remember that the Web’s request — reply model means that the Web client and Web
server interact by using very short messages. These messages are limited to the
request for and delivery of pages and their components. (Page components may
include pictures, multimedia files, and so on.) The dilemma created by the Web’s
request — reply model is that:

- The Web cannot maintain an open line between the
client and the database server.

- The mechanics of a recovery from incomplete or
corrupted database transactions require that the client must maintain an open
communications line with the database server.

Clearly, the creation of mission — critical Web applications
mandates support for database transaction management capabilities. Given the just —
described dilemma, the designers must ensure proper transaction — management

support at the database server level. [7]
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2.5  Technology Review

2.5.1 Structured Query Language (SQL)

SQL is composed of commands that enable users to create database
and table structures, perform various types of data manipulation and data
administration, and query the database to extract useful information. All relational
DBMS software supports SQL, and many software vendors have developed
extensions to the basic SQL command set.

Because SQL’s vocabulary 1s simple, SQL is relatively easy to learn.
Its simplicity is enhanced by the fact that much of its work takes place behind the
scenes. For example, a single command creates the complex table structures required
to store and manipulate data successfully. Furthermore, SQL is a nonprocedural
language; that is the user specifies what must be done, but not how it is to be done. To
issue SQL commands, end users and programmers do not need to know the physical
data storage format nor the complex activities that take place when any SQL
command is executed.

Although quite useful and powerful, SQL is not meant to stand alone in
the applications arena. Data entry is possible but awkward, as are data corrections and
additions. SQL itself does not create menus, special report forms, overlays, pop — ups,
or any of the other utilities and screen devices that end users usually expect. Instead,
those features are available as vendor — supplied enhancements. SQL focuses on data
definition (creating tables, indexes, and views) and data manipulation (adding,

modifying, deleting, and retrieving data). [7]

2.5.2 PHP Hypertext Preprocessor

PHP (recursive acronym for “PHP: Hypertext Preprocessor”) is a
widely — used Open Source general — purpose scripting language that is especially
suited for Web development and can be embedded into HTML. [8]

PHP’s ease of use and similarity with the most common structured

programming languages — most notably C and Perl (and from version 5, Java) —
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allows most experienced programmers to start developing complex applications with
minimal learning. It also enables experienced developers to get involved with
dynamic web content applications without having to learn a whole new set of
functions and practices.

One of the more attractive parts of PHP is that it is more than just a
scripting programming language. Due to its modular design PHP is also used to
develop GUI applications (using PHP — GTK), and can be used from the command
line just like Perl or Python.

PHP allows interaction with a large number of relational database
management systems, such as MySQL, Oracle, IBM DB2, Microsoft SQL Server,
PostgreSQL and SQLite while maintaining a simple and straightforward syntax. PHP
runs on most major operating systems, including UNIX, Linux, Windows, and Mac
OS X, and can interact with many major web servers. The official PHP web site
contains extensive documentation. The Linux, Apache, MySQL, PHP (LAMP)
architecture has become popular in the Web industry as a way of deploying
inexpensive, reliable, scalable, secure web applications. (The ‘P’ in LAMP can also
stand for Perl or Python.) Alternatively, the Windows, IIS, MySQL, PHP (WIMP -
see the LAMP page) architecture exists as an alternative for those wishing to use

Windows as their server operating system. [9]

2.6 Research Instruments

A researcher uses research instruments to elicit data in order that the data are
analyzed and summed as the result of research. The research instrument can be
categorized into various types that each type has a different characteristic and name
such as test, interview form, observation form, questionnaire, etc.

In social science, the research instrument is categorized into 4 types; test,
interview form, observation form and questionnaire. Using research instruments have
to consider many factors such as scope and objective of research, variable,
convenience of data gathering, budget, time constraint, sample size, sample

characteristic, etc. [10]
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2.6.1 Rating Scale

A rating scale is a set of categories designed to elicit information about
a quantitative attribute in social science. Common examples are the Likert scale and 1
— 10 rating scales for which a person selects the number which is considered to reflect
the perceived quality of a product.

Rating scales are often referenced to a statement which expresses an
attitude or perception toward something. The most common example of such a rating
scale is the Likert scale, in which a person is asked to select a category label from a
list indicating the extent of disagreement or agreement with a statement. [11]

Mean (X) is a statistic that be often used to analyze data of rating
scales that most calculated mean has 2 decimal points so, the researcher have to set up
decoding regulation for categorizing mean level at intervals as the following:

Mean: 4.50-5.00 determined as  Highest

3.50-4.49 High
2.50-3.49 Moderate
1.50 —2.49 Less
1.00 - 1.49 Least [10]

2.6.2. Likert Scale

A Likert scale (pronounced ‘lick — urt’) is a type of psychometric
response scale often used in questionnaires, and is the most widely used scale in
survey research. When responding to a Likert questionnaire item, respondents specify

their level of agreement to a statement.

2.6.2.1 Sample Question Presented Using a Five — Point Likert
Scale

A typical test item in a Likert scale is a statement. The
respondent is asked to indicate his or her degree of agreement with the statement or

any kind of subjective or objective evaluation of the statement. Traditionally a five —
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point scale is used, however many psychometricians advocate using a seven or nine
point scale.
Ice cream is good for breakfast
1. Strongly disagree
. Disagree

2
3. Neither agree nor disagree
4. Agree

5

. Strongly agree
2.6.2.2  Scoring and Analysis

After the questionnaire is completed, each item may be
analyzed separately or item responses may be summed to create a score for a group of
items. Hence, Likert scales are often called summative scales.

Responses to a single Likert item are normally treated as
ordinal data, because, especially when using only five levels, one cannot assume that
respondents perceive the difference between adjacent levels as equidistant. When
treated as ordinal data, Likert responses can be analyzed using non — parametric tests,
such as the Mann — Whitney test, the Wilcoxon signed — rank test, and the Kruskal —
Wallis test.

When responses to several Likert items are summed, they
may be treated as interval data measuring a latent variable. If the summed responses
are normally distributed, parametric statistical tests such as the analysis of variance

can be applied.
2.6.2.3 Level of Measurement

The five response categories represent an ordinal level of
measurement. The categories represent an inherent order (more to less, stronger to
weaker, bigger to smaller), but the numbers assigned to the categories do not indicate
the magnitude of difference between the categories in the way that an interval or ratio

scale would. [12]
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2.7 Related Researches and Web Sites

2.7.1 Related Researches

In Thailand, there is no direct research on web database system for
nutritive values of Thai foods, but many researches are closely related and variously
applied for many fields. Most of them are alike in using web database technology
suitable with their businesses. The differences are the contents of information and the
tools which they select for development. Such researches are A development of web
database system for flower plants in Thailand [13], The development of web database
system for minerals found in Thailand [14] and many others.

Computer based Thai food selection program for weight control is
research which developed by Nantima Akkamut, who graduated from Mahidol
University. It is a research which related in nutritive values of Thai foods. The
purpose of this research is to analyze, design, and develop a prototype for a computer
based Thai food selection program for weight control. In this research, Thai foods
were measured according to nutritional and energy value and then a weight — control
menu was designed. Microsoft Access 97 was used for design and to create a
relational database. Crystal Report Pro 5.0 was used to generate the report. Microsoft
Visual Basic 6.0 Service Pack 4 was used for coding and graphic user interfaces on
Windows 98 operating system. An application program that allows users to develop
an individual meal plan with a balanced nutritional intake for weight control is the
result of this research. The application program can also be used to calculate each
user’s daily energy expenditure, ideal weight, body mass index, and energy and

nutritional requirements for weight control. [15]

2.7.2 Related Web Sites

There are many web sites for nutritive values information but do not

have in Thai. For web sites in foreign, the web sites are referred to as the following:
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- http://www.nal.usda.gov/fnic/foodcomp/search [16]

This web site provides access to release 18 of the USDA Nutrient
Database for Standard Reference. Users can either view the data or download the data
files and documentation in several different formats for use later on their computer. A
search tool is also provided. Users can view the nutrient content for one food at a time
but cannot enter a 1 — day food record for analysis.

The search tool was developed by using JavaScript. This tool
allows simple searches the USDA National Nutrient Database for Standard Reference.
The program will search for food items which contain all of the keywords.

- http://nat.crgq.com [17]

Nutrition Analysis Tools and System (NATS) is provided as an
Internet public service by the Food Science and Human Nutrition Department at the
University of Illinois. The database used by NATS is composed of the USDA’s
Handbook # 8 and information from food companies. The tabular report compares
intake from a 1 — day food record with the RDA. NATS provides a help function, and
users can save food intake data to a diskette.

JavaScript was used to develop NATS. Users can set their daily
manus themselves by selecting menus from this web database. The results are the
summation of nutritive values compare with the nutritive values recommended.
Furthermore, this site has tools to help users add or reduce selected nutrients in diet by
suggesting appropriate foods, calculate approximately how much energy user burn
during the day and calculate user energy consumption in much greater detail.

- http://www.nutri—facts.com [18]

This web site is the free source for nutrition information on almost
six thousand different foods. The database is composed the USDA Nutrient Database
for Standard Reference, release 13.

On this site users can search the nutrition facts of foods which
contains in this web database, calculate Body Mass Index (BMI) and calculate calorie
intake for determines the amount of calories a person can take in on a daily basis and
still be losing weight. The development use PHP and JavaScript as a server side script

language.
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- http://www.nutritiondata.com [19]

The data in ND’s database comes from the USDA’s National
Nutrient Database for Standard Reference (release 18), and is supplemented by
additional listings provided by restaurants and food manufacturers. Opinions
expressed on the analysis page are based on calculations derived from the Daily
Reference Values (DRVs), Reference Daily Intakes (RDIs), and recommendations of
the FDA.

Many of ND’s pages make extensive use of JavaScript. Users can
use ND to analyze any food, generate custom nutrition facts labels, track the total

consumption, estimate the daily need and learn how to diet more effectively.
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CHAPTER III
MATERIALS AND METHODS

3.1 Research Tools

3.1.1

3.1.2

EditPlus 2.1

Hardware

- CPU Celeron 2.6 GHz
- RAM 256 MB

- Hard Disk 40 GB

- Monitor

- Keyboard

- Mouse

- Network Devices

Software

- Operating System  :  Microsoft Windows XP

- Web Server . Internet Information Services (IIS) 5.1

- Web Browser :  Internet Explorer 6.0

- DBMS : MySQL 4.0

- HTML Editor : Macromedia Dreamweaver MX 2004,
- Photo Editor : Adobe Photoshop CS

- Scripting Language :  PHP Script, JavaScript
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Step of research methodology for The Development of Web Database System

for Nutritive Values of Thai Foods can be divided into 6 steps as the following:

1.) Data collection

2.)  System analysis

3.)  System design

4.) System development

5.) System testing and evaluation

6.) Conclusion

3.2.1 Data Collection

The data of nutritive values of Thai foods are collected from Nutritive

Values of Thai Foods which are published by the Nutrition Division, Department of
Health, Ministry of Public Health [S] and Thai Food Composition Tables which are
published by the Institute of Nutrition, Mahidol University [6]. This system will be

created by using these data. The nutritive values data consist of 15 nutrients of food

items as the following:

1)
2)
3.)
4)
5)
6.)
7))
8.)
9.
10.)
11.)
12)
13.)

Calories
Calories from fat
Total fat
Saturated fat
Cholesterol
Protein

Total carbohydrate
Dietary fiber
Sugars

Sodium

Vitamin A
Vitamin B — 1
Vitamin B — 2
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14.) Calcium
15.) Iron

3.2.2 System Analysis

This step is to review of the existing data for analysis web database
system for nutritive values of Thai foods. The detailed works are the following:

(a) Analyze the data which collected in data collection step and
classify it into the group, in accordance with the ASEANFOODS food composition
database.

(b) Analyze the system. The components of structural analysis are the
following:

- Data flow diagram (DFD) for database design will be created
and added references to the ways in which the data stores, data flows, and processes
will be implemented.

-  Entity relationship diagram (ERD) contains references how

data will be stored in a file or database table.

3.2.3 System Design

(a) Design the user interface that consists of interface design,
controlling data access design, dialogue design. The user interface design is process of
defining how the users will interact with the system and the nature of the inputs and
outputs that the system accepts and produces.

(b) Design the database and database security. The detailed works are
the following:

- Database design will use ERD from analysis phase to presents
designing detail, and metadata are included to describe the data model components.

- Database security will be designed as authorized users can
manipulate the data by two ways; manipulate through the DBMS and web database

application, security database system requires the user name and password for each
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user can get into the database system. The general user can retrieve nutritive values of

Thai foods data from web database application only.

3.2.4 System Development

All the information in system analysis and system design will be used

to develop web application for nutritive values of Thai foods.
3.2.5 System Testing and Evaluation
After the development of web application is completed, it is necessary
to test it for finding errors. The debugging process will be used if there is error
occurred. The system will be simulated and run web server program on a personal
computer, and users will answer a questionnaire for evaluation.

3.2.6 Conclusion

Conclude the result and restrictive of study. Then recommendation will

be provided for the benefits of applied this study and suggest to the further studies.
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3.3 Research Schedule

Time (month)

Activities
1 2 3 4 5 6
1. Data Collection [ ]
2. System Analysis [

3. System Design ‘
4. System Development ij]

5. System Testing and T W 1

Evaluation

6. Conclusion O
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CHAPTER IV
RESULTS

4.1  System Analysis

The nutritive values data of each food item that were collected in data
collection step consist of the data on Calories, Calories from Fat, Total Fat, Saturated
Fat, Cholesterol, Protein, Total Carbohydrate, Dietary Fiber, Sugars, Sodium, Vitamin

A, Vitamin B — 1, Vitamin B — 2, Calcium and Iron.

4.1.1 Data Classification

The foods were classified into 16 groups as the following:
1.)  Cereals and products

2.)  Starchy roots, tubers and products

3.) Legumes, nuts, seeds and products

4.) Vegetables and products

5.)  Fruits and products

6.) Meat, poultry and products

7.)  Finfish, shellfish, other aquatic animals and products
8.)  Eggs and products

9.) Milk and products

10.) Fats, oils and products

11.) Desserts and snacks

12.) Spices and condiments

13.) Beverages; nonalcoholic

14.) Fast — foods; franchise foods

15.) Local mixed — food dishes and one plate dishes

16.) Miscellaneous
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4.1.2 Data Flow Diagrams
The data flow diagram of the development of web database system for
nutritive values of Thai foods consists of 3 levels. It shows functional dependency of

the system including the identification of the input and output data.

4.1.2.1 Context Diagram

Mutritive YValues Data

Managed Data

Weh Duabase Syatem
for
Mutritive ¥ alues of
Thai Foods

User Addministraton

Mutritive Yalues Data Confirmed [Data

Figure 4.1 Context diagram of the development of web database system for

nutritive values of Thai foods

PSPEC 0: Web Database System for Nutritive Values of Thai Foods

Input: Nutritive values data request, Managed data.

Process: ‘Web Database System for Nutritive Values of Thai Foods’ is the
main process that general user can retrieve the nutritive values of
Thai foods data from web database application and administrator can
get into the database system for manage data.

Output:  Nutritive values data, Confirmed data.




Chanida Kornsingh

4.1.2.2 Level 1 Data Flow Diagram

Results / 42

Inlormation Dxetail

Selectad Information Topic

1.0

Display

Information Detail

Loz Mame and
Password

h

Member's Data

3.0
hanagme
hember’s
Diata

Savied Your Menu

Started
Create Your Menuh
v N L 2
User R T
A4 % Menu's
Mutritive Values
Request

Mutritive Values Data

4.0
Create Your

Dusplay
cotmend
Menu’s

Mulritive

Mutritive Values Data

Selected Search Form

Fesults

Search Results

Selected
the Oither Functional Menw "

L

R0
select
Functional
Mlenn

Functional hMenu Detail

Mutritive
Yalues
Draga

Functional
Wlenn
Detail

Wuotritive Values

Member's
Diata

h

hanaged

Meher's Diata

Managzed
Systemi's Diata

WVerified
Authomzation

RAH]

Check
Authonzed
S cdrmmnstrat

Login Name
an Passwornd

3

Administrator

System's
Data

Syslam’s
Data

Figure 4.2 Level 1 Data flow diagram of the development of web database system

for nutritive values of Thai foods
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PSPEC 1.0: Display Information

Input: Selected information topic, Information detail.

Process: ‘Display Information’ is a sub process of ‘Web Database System for
Nutritive Values of Thai Foods’ for displaying information of these
information topics: About, Help, Knowledge, Tip and News.

Output: Information detail.

PSPEC 2.0: Check Authorized Member

Input:  Login name and password.

Process: ‘Check Authorized Member’ is a sub process of ‘Web Database
System for Nutritive Values of Thai Foods’ for checking member
authorization for accessibility to retrieve and manage their data and
save menu that are crated by themselves.

Output: Verified authorization.

PSPEC 3.0: Manage Member’s Data

Input: Verified authorization, Saved your menu, Member’s data.

Process: ‘Manage Member’s Data’ is a sub process of ‘Web Database System
for Nutritive Values of Thai Foods’ for using by authorized user to
manage their data.

Output: Member’s data, Managed member’s data.

PSPEC 4.0: Create Your Menu

Input: Started create your menu.

Process: ‘Create Your Menu’ is a sub process of ‘Web Database System for
Nutritive Values of Thai Foods’ for using by general user to select
food items from database for setting recipes by themselves.

Output: Nutritive values request.
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PSPEC 5.0: Display Your Menu’s Nutritive Values

Input: Nutritive values request, Nutritive values data.

Process: ‘Display Your Menu’s Nutritive Values’ is a sub process of ‘Web
Database System for Nutritive Values of Thai Foods’ for displaying
nutritive values of menu that are created by user from process 4.0.

Output:  Nutritive values data, Saved your menu.

PSPEC 6.0: Display Recommended Menu’s Nutritive Values

Input: Recommended menu’s nutritive values request, Nutritive values data.

Process: ‘Display Recommended Menu’s Nutritive Values’ is a sub process of
‘Web Database System for Nutritive Values of Thai Foods’ for
displaying nutritive values of recommended menu that are required to
user.

Output: Nutritive values data.

PSPEC 7.0: Display Search Results

Input: Selected search form, Nutritive values data.

Process: ‘Display Search Results’ is a sub process of ‘Web Database System
for Nutritive Values of Thai Foods’ for displaying nutritive values of
foods that are searched.

Output:  Search results.

PSPEC 8.0: Select Functional Menu

Input: Selected the other functional menu, Functional menu detail.

Process: ‘Select Functional Menu’ is a sub process of ‘Web Database System
for Nutritive Values of Thai Foods’ for using to select function when
user access to Webboard, Poll or Guestbook.

Output: Functional menu detail.
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PSPEC 9.0: Manage System’s Data

Input: Verified authorization, System’s data.

Process: ‘Manage System’s Data’ is a sub process of ‘Web Database System
for Nutritive Values of Thai Foods’ for using by system administrator
to manage the system data.

Output: Managed system’s data, System’s data.

PSPEC 10.0: Check Authorized Administrator

Input:  Login name and password.

Process: ‘Check Authorized Administrator’ process is a sub process of ‘Web
Database System for Nutritive Values of Thai Foods’ for using to
check administrator authorization for accessibility to manage the
system data.

Output: Verified authorization.
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33
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Figure 4.3 Level 2 Data flow diagram of the development of web database system
for nutritive values of Thai foods for process 3.0
PSPEC 3.1: Retrieve Member’s Data

Input: Verified authorization, Member’s data.

Process: ‘Retrieve Member’s Data’ is a sub process of ‘Manage Member’s
Data’ for using by authorized user to retrieve their personal data from
database.

Output: Member’s data, Updated member’s data, Edited your menu.
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PSPEC 3.2: Update Member’s Data

Input: Updated member’s data.
Process: ‘Update Member’s Data’ is a sub process of ‘Manage Member’s
Data’ for using by authorized user to update their personal data.

Output: Managed member’s data.

PSPEC 3.3: Save Your Menu

Input: ~ Edited your menu, Saved your menu.
Process: ‘Save Your Menu’ is a sub process of ‘Manage Member’s Data’ for
using by authorized user to save their menu.

Output: Saved new your menu.

Search Results

A Selected
Search Form 7.1 Keyword
User » Select Search

>

Form

Selected
Food Group Nutritive Values
Data
7.3
Arrange in

Order of |4 Database
Search Results Nutrient Nutritive Values
ensit Data

Figure 4.4 Level 2 Data flow diagram of the development of web database system

for nutritive values of Thai foods for process 7.0
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PSPEC 7.1: Select Search Form

Input: Selected search form.
Process: ‘Select Search Form’ is a sub process of ‘Display Search Results’ for
using to select search form.

Output: Keyword, Selected food group.

PSPEC 7.2: Search by Keyword

Input: ~ Keyword, Nutritive values data.

Process: ‘Search by Keyword’ is a sub process of ‘Display Search Results’ for
using by general user to search food items that are required nutritive
values data.

Output:  Search results.

PSPEC 7.3: Arrange in Order of Nutrient Density

Input: Selected food group, Nutritive values data.

Process: ‘Arrange in Order of Nutrient Density’ is a sub process of ‘Display
Search Results’ for using by general user to search food items in food
group that are required to arrange in order of nutrient density.

Output:  Search results.
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Figure 4.5 Level 2 Data flow diagram of the development of web database system
for nutritive values of Thai foods for process 9.0
PSPEC 9.1: Add System’s Data
Input: System’s data.
Process: ‘Add System’s Data’ is a sub process of ‘Manage System’s Data’ for

Output:

using by administrator to add data to database.

Managed system’s data.
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PSPEC 9.2: Delete System’s Data

Input: Deleted system’s data.
Process: ‘Delete System’s Data’ is a sub process of ‘Manage System’s Data’
for using by administrator to delete data from database.

Output: Managed system’s data.

PSPEC 9.3: Edit System’s Data

Input: Edited system’s data.
Process: ‘Edit System’s Data’ is a sub process of ‘Manage System’s Data’ for
using by administrator to edit the data in database.

Output: Managed system’s data.

PSPEC 9.4: Select Admin Functional Menu

Input: Verified authorization.

Process: ‘Select Admin Functional Menu’ is a sub process of ‘Manage
System’s Data’ for using by administrator to select function for
managing data.

Output: System’s data, Deleted system’s data, Edited system’s data.

4.2  System Design

4.2.1 User Interface Design

4.2.1.1 Interface Design

The Graphic User Interface (GUI) input control is used for

helping user to use this web database easier. The GUI input controls that are used in

this web database are text box, radio button, check box and drop — down list box.
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4.2.1.2 Controlling Data Access Design

A general user can retrieve the nutritive values of Thai foods
data from web database application. In “Your Menu” part, users can create their menu
by themselves and save it as a profile so, it should be required login ID for individual;
consequently, if users sign up as member and login, users will be able to save their
menus as the profile.

Only administrator can access to database manipulation

because this part requires login password for database security.

4.2.1.3 Dialogue Design

The dialogue design is sequence of user interface presentation
on computer screen with connection between user interfaces for present information
to users.

The dialogue design can represent by dialogue diagram as the

following:
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Fac. of Grad. Studies, Mahidol Univ.

M.Sc. (Tech. of Info. Sys. Management) / 53

4
Member Login
1.1
4.1 42
Forget Member’s
Password Tools
4,4 44
4.2.1 422 423
. Forget Changs
S R Password Data Password Data
42,42 42.42 4.2.42

4214 4.2.7
5 Creaie View
P Liag O3
LR ¥ aur Menu Yowr Menu o LUl
425 42 12 4392 42,4

Figure 4.7 Dialogue diagram of screen 4
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Figure 4.8 Dialogue diagram of screen 12
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Figure 4.9 Dialogue diagram of administrator page
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4.2.2 Database Design

4.2.2.1 Entity Relationship Diagram
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Figure 4.10 Entity relationship diagram of the development of web database system

for nutritive values of Thai foods
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Table 4.1  Data dictionary of admin table

Field Name Data Type (Length) | Key Description
id tinyint (3) PK | Admin ID
admin varchar (50) Admin Login Name
passw varchar (50) Admin Login Password
question varchar (100) Forget Password Question
answer varchar (100) Forget Password Answer
fname varchar (30) Admin First Name
Iname varchar (30) Admin Last Name
phone varchar (30) Admin Phone Number
email varchar (100) Admin e — mail Address

Table 4.2  Data dictionary of board_main table

Field Name Data Type (Length) | Key Description
board_id int (10) PK | Webboard Topic ID
topic varchar (100) Webboard Topic
detail text Webboard Topic Detail
name varchar (50) Posted User Name
p varchar (15) Posted User IP
view tinyint (3) Amount of Webboard Topic View
reply tinyint (3) ﬁ;ﬁ;m of Webboard Topic
datepost datetime Date of Topic Post
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Table 4.3  Data dictionary of board_sub table
Field Name Data Type (Length) | Key Description
id int (10) PK | Webboard Reply ID
board_id int (10) FK | Webboard Topic ID
detail text Webboard Reply Detail
name varchar (50) Replied User Name
ip varchar (15) Replied User IP
datepost datetime Date of Topic Reply
Table 4.4  Data dictionary of guestbook table
Field Name Data Type (Length) | Key Description
id int (10) PK | Guest ID
name varchar (25) Guest Name
email varchar (50) Guest e — mail Address
ip varchar (15) Guest IP
signcomment | text Comment Detail
datesign datetime Date of Signed Guestbook
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Table 4.5  Data dictionary of member table
Field Name Data Type (Length) | Key Description
member_id int (10) PK | Member ID
uname varchar (20) Member Login Name
passw varchar (30) Member Login Password
question varchar (100) Forget Password Question
answer varchar (100) Forget Password Answer
fname varchar (100) Member First Name
surname varchar (100) Member Surname
address text Member Address
phone varchar (50) Member Phone Number
email varchar (100) Member e — mail Address
Table 4.6  Data dictionary of poll_main table
Field Name Data Type (Length) | Key Description
poll_id int (10) PK | Poll Topic ID
topic varchar (100) Poll Topic
view int (10) Amount of Poll View
Table 4.7  Data dictionary of poll_sub table
Field Name Data Type (Length) | Key Description
id int (10) PK | Poll Choice ID
poll_id int (10) FK | Poll Topic ID
detail varchar (100) Poll Choice Detail
point int (10) Point of Poll Choice
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Table 4.8  Data dictionary of tbl_ingredient table
. Data Type o
Field Name (Length) Key Description
ING_ID int (10) PK | Ingredient ID
ING_INGT_ID mediumint (8) Ingredient Type ID
ING_NAME varchar (255) Ingredient Name
set (NORMAL',
ING_UOM_TYPE 'MILK', 'OIL', Measure Unit Type
'SPICE")
set (NORMAL,
'SOLID', 'THICK,
'LIQUID!,
ING_UOM_UNIT TYPE | ' POWDER', Sub Measure Unit Type
'SPICES’,
'SUGAR,
'SAUCE")
ING_TOTAL_FAT varchar (30) Total Fat Values
ING_SAT_FAT varchar (30) Saturated Fat Values
ING_CHOLESTEROL varchar (30) Cholesterol Values
ING_PROTEIN varchar (30) Protein Values
ING_TOTAL_CARB varchar (30) Total Carbohydrate Values
ING_DIET FIBER varchar (30) Diet Fiber Values
ING_SUGARS varchar (30) Sugars Values
ING_NA varchar (30) Sodium Values
ING_VA varchar (30) Vitamin A Values
ING_VBI1 varchar (30) Vitamin B — 1 Values
ING_VB2 varchar (30) Vitamin B — 2 Values
ING_CA varchar (30) Calcium Values
ING_FE varchar (30) Iron Values
ING_STRENGTH varchar (255) Properties of Ingredient
. Date of Ingredient
ING_DATE datetime Addition
UOM_NAME mediumint (8) FK | Measure Unit ID
INGT_ID mediumint (8) FK | Ingredient Type ID
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Table 4.9  Data dictionary of tbl_ingredient_type table
Field Name Data Type (Length) | Key Description
INGT_ID mediumint (8) PK | Ingredient Type ID
INGT_NAME varchar (255) Ingredient Type Name
set (NORMAL',
INGT_IDEN 'MILK', 'OIL', Measure Unit Type
'SPICE)
Table 4.10 Data dictionary of tbl_unitofmeasure table
Field Name Data Type (Length) | Key Description
UOM_NAME mediumint (8) PK | Measure Unit ID
set (NORMAL',
UOM_TYPE ‘MILK', 'OIL, Measure Unit Type
'SPICE))
set (NORMAL',
'‘SOLID', 'THICK,
UOM_UNIT_TYPE | LIQUID', Sub Measure Unit Type

'POWDER', 'SPICES',
'‘SUGAR', 'SAUCE))

UOM_METRIC

set (‘(MILLI GRAM',
'GRAM', 'KILO
GRAM', 'CUP',
‘MILLI LITRE',
'LITRE', 'TEA
SPOON', TABLE
SPOON")

Metric Unit

UOM_INGT_ID

mediumint (8)

Ingredient Type ID

UOM_INGT_NAME

varchar (255)

Ingredient Type Name




Chanida Kornsingh

Results / 62

Table 4.11 Data dictionary of topicO1 table
Field Name Data Type (Length) | Key Description

tp01_id int (10) PK | Knowledge ID
topic varchar (150) Knowledge Topic
detail text Knowledge Detail
datasource varchar (150) Knowledge Source
view tinyint (3) Amount of Knowledge View
dateadd date Date of Knowledge Addition

Table 4.12 Data dictionary of topic02 table

Field Name Data Type (Length) | Key Description
tp02_id int (10) PK | Tip ID
topic varchar (150) Tip Topic
detail text Tip Detail
datasource varchar (150) Tip Source
view tinyint (3) Amount of Tip View
dateadd date Date of Tip Addition
Table 4.13 Data dictionary of topic03 table
Field Name Data Type (Length) | Key Description
tp03_id int (10) PK | News ID
topic varchar (150) News Topic
detail text News Detail
datasource varchar (150) News Source
view tinyint (3) Amount of News View
dateadd date Date of News Addition
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Table 4.14 Data dictionary of usr_menu table
Field Name Data Type (Length) | Key Description
UM_ID int (10) PK | Menu ID
UM_GEN _ID1 varchar (30) Generated Unique Code
UM_ADMIN_ID tinyint (3) Admin ID
UM_MEMBER_ID int (10) Member ID
UM_ALL_AMOUNT | varchar (30) ﬁ‘;‘r‘l’“m of Ingredient
UM_NAME varchar (150) Menu Name
UM_IMG_NAME varchar (30) Image Name
UM_IMG_SIZE varchar (30) Image Size
UM_IMG_TYPE varchar (30) Image Type
set ('FOOD/,
UM_FOOD_TYPE 'SWEET_FOOD/, Food Type
'BEVERAGE))
UM_METHOD_DESC | text g‘;:g;gtixeth(’d
UM_DATE datetime Date of Menu Creation
id tinyint (3) FK | Admin ID
member_id int (10) FK | Member ID
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Table 4.15 Data dictionary of usr_menu_desc table
. Data Type L
Field Name (Length) Key Description
USM_ID int (10) PK | Menu Description ID
USM_UM_ID int (10) Menu ID
USM_ING_ID int (10) Ingredient ID
set (NORMAL',
USM_UOM_TYPE ‘MILK', 'OIL, Measure Unit Type
'SPICE")
set (NORMAL',
'SOLID', 'THICK',
LIQUID!,
USM_UOM_UNIT _TYPE | POWDER', Sub Measure Unit Type
'SPICES’,
'SUGAR',
'SAUCE")
set ('MILLI
GRAM', 'GRAM',
'KILO GRAM',
USM_UOM_METRIC 'CUP', 'MILLI Metric Unit
LITRE', "LITRE',
'"TEA SPOON',
"TABLE SPOON")
USM_UNIT_AMOUNT varchar (30) Amount of Ingredient
USM_DATE datetime Date of Menu Creation
UM_ID int (10) FK | Menu ID
ING_ID int (10) FK | Ingredient ID
4.3  System Development

The development of web database system for nutritive values of Thai foods

consists of 2 parts: web application and application server. Web application is used in

presenting and searching data on nutritive values database, and application server

used in designing and developing database.
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4.4  System Testing and Evaluation

4.4.1 System Testing

First, the each unit of the system was tested and then all of the units
were tested together, the overall system testing was done to ensure that it could work

successfully.

4.4.2 System Evaluation

The objective of the evaluation is to assess the user attitude and
satisfaction with using this web application. Questionnaires were used for gathering
the opinion from 125 general users. The form of questionnaire is shown in Appendix
A.

For statistical data analysis, the choices, that are matter, need to be
weighted as numeral. Thus, the choices of questionnaire that use for this system

evaluation are weighted as the following:

Level of opinion: Highest ZE
High = 4
Moderate = 3
Less 2w 2
Least =

The result of system evaluation can be summarized and shown as Table

4.16 and 4.17.
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Table 4.16 The result of system evaluation

Number of User’s Opinion

Questionnaire List
5 4 3 2 1

1. Opinion with “Your Menu”
1.1 Clarity of explanation for data entry 18 | 58 | 45 | 4 -
1.2 Suitability of data entry format and sequence 16 | 53 | 50 | © -
1.3 Suitability of output format 18 | 58 | 45 | 4 -

1.4 Integrity and reliability of information 17 | 56 | 44 | 8 -

2. Opinion with “Recommended Menu”
2.1 Clarity of explanation for data query 15 | 54 | 52 | 4 -
2.2 Suitability of data query format and sequence 17 | 49 | 51 8 -
2.3 Suitability of output format 20 | 52 | 43 | 10 | -

2.4 Integrity and reliability of information 18 | 56 | 40 | 11 | -

3. Opinion with “Search”
3.1 Group Search
3.1.1 Clarity of explanation for search 18 | 67 | 33 | 6 1

3.1.2 Suitability of search format and sequence | 17 | 59 | 42 | 6 1

3.1.3 Suitability of output format 16 | 58 | 41 9 1

3.1.4 Integrity and reliability of information 15 |55 |41 |12 | 2
3.2 Search by Keyword

3.2.1 Clarity of explanation for search 18 | 50 | 48 | 9 -

3.2.2 Suitability of search format and sequence | 16 | 47 | 51 | 11 | -

3.2.3 Suitability of output format 15 | 49 | 51 9 1

3.2.4 Integrity and reliability of information 17 | 50 | 52 | 5 1
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Questionnaire List

Number of User’s Opinion

5 4 3

4. Opinion with overall system
4.1 Suitability of screen format 22 | 58 | 37
4.2 Suitability of information grouping 19 | 61 | 36
4.3 Clarity of output 20 | 60 | 40
4.4 Usefulness of information 18 | 72 | 25
4.5 Satisfactory of overall system 19 | 63 | 37

The result of system evaluation that is shown in Table 4.16 and 4.17
will be analyzed by mean (X) and standard deviation (S.D.), and decoded for

arranging as level. The analysis of the result of system evaluation is shown in Table

5.2 and 5.3, Chapter V.
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CHAPTER V
DISCUSSION

51 Data Collection

The collected data are the data on the nutrients that the FDA has determined
are most critical in the Thai diet. These nutrients are Calories, Calories from Fat,
Total Fat, Saturated Fat, Cholesterol, Protein, Total Carbohydrate, Dietary Fiber,
Sugars, Sodium, Vitamin A, Vitamin B — 1, Vitamin B — 2, Calcium and Iron.

Above — mentioned nutrients are essential for nutritional condition of Thai
people. Some factors that shape the various consumptive behaviors are climate,
geography and culture, so the nutrients that most critical in each country diet are
difference. If the system was used by different consumptive behavior user, the system

should represent the nutrient data that proper to nutritional condition of that user

group.

5.1.1 Data Derivation

The nutritive values data are used in this system derived from Nutritive
Values of Thai Foods which are published by the Nutrition Division, Department of
Health, Ministry of Public Health and Thai Food Composition Tables which are
published by the Institute of Nutrition, Mahidol University.

For the data on Calories and Calories from Fat derived from
calculation. Calorie is a unit of heat referred that energy provided by nutrients is
measured. Protein and carbohydrate provide, on average, 4 kcalories per gram,
whereas fat provide 9 kcalories per gram (calories from fat). So combine the

calculated energy from these 3 nutrients as all energy of that food.
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5.1.2 Data Limitation

Now that the data of this system were collected from published
information that is still not complete in terms of nutrients and food items, the data
limitation is manifested as the following:

- The nutritive values of some food items are missing or incomplete.

- The amount of food items data can not support every user

requirement.

5.2  System Analysis

In this step consist of the data analysis and classification and structural

analysis.

5.2.1 Data Analysis and Classification

Food items were classified, in accordance with the ASEANFOODS
food composition database, into 16 food groups as be shown in Chapter I'V.

For some foods, the nutritive values data is incomplete because the
reason as the following:

- That nutrient does not be measured (no chemical analysis).

- The amount of that nutrient cannot be measured adequately or is
judged to be nutritionally insignificant, trace values; the definition of trace values is
shown in Table 2.4, Chapter II.

- That nutrient can be presumed to be zero; it is used for
components not analyzed, but thought to contain little or none of that nutrient.

Some foods in this system are the specific food of each region. For
helping user to select food easily, so it may be classified into subgroups that use the

region as the criterion.
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5.2.2 Structural Analysis

The module that makes this system different than other web sites is the
module which provides users to create and analyze their own recipes and save it as
their profile, users have to register and log in for ability to save data as own profile.
The Data flow diagram (DFD) and Entity relationship diagram (ERD) were used to be

tools for structural analysis as be shown in Chapter I'V.

5.3  System Design

5.3.1 Users Interface Design

The result presentation of each part there is the difference as the
following:

“Your Menu” part shows the nutritional analysis of the recipes that
user create by themselves in the form of nutrition facts label image and the ingredients
of their recipes.

User can use this part to create food menu and know nutrition facts
of its. It let user know the quantity of nutrient that they taken and use this data to
determine consumption in sufficient quantities to meet the body’s needs.

“Recommended Menu” part shows the nutritional analysis of the
recommended recipes in the form of nutrition facts label image and benefit of the
ingredients.

This part allows user to get nutrition facts of menu that are
recommended. Users can apply these recipes such change amount of ingredient for
getting menu that response to their requirement.

“Search” was divided into 2 parts; the first shows the food items
that are arranged in order of nutrient density, and another shows nutrient density per
100 grams of food item.

In first part, user can know the food items that contain in each food
group besides, user can know that in each food group which food item compose of

each nutrient in more or less quantities.
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Other part, there are symbols in place of some nutrients; these
marks indicate a nutrient density of such food item is high or low.

User can get data in “Search” part to guide for selecting food so
that users could take nutrient in proper quantity.

Some nutritive values that show as zero, it may not mean that food
item no have that nutrient but the food may contain some amount of that nutrient;
however, the nutrient that is missing or incomplete because the reason as mentioned

mnS5.2.1.

5.3.2 Database Design

In the part of database design, the relational database model was used.
It is a prescription for a way of representing data by tables that easiest to perceive.
Furthermore, DBMS supports operation of this model as SQL command set is used to
manipulate relational database, consist of many tables, using a key to define a
relation.

The ERD that is the result of database design consists of 15 tables as be
shown in Figure 4.10, Chapter IV. The table that contains the nutritive values data is
tbl_ingredient table. Now that the system must show the unit list for user selecting to
create their menu, the tbl ingredient table relates to tbl ingredient type and
tbl unitofmeasure table, these tables contain unit type data.

The nutritive values data of this system are values per 100 grams or
100 milliliters edible portions. The units that user must select for creating their menu
should be changed to simple form. Each food item has the different physical
characteristic and density, such the unit changing is difference in each group. The
tbl unitofmeasure table was designed for collecting the unit type; the data in this table
is used in unit changing of each food group.

To consider member table, it was designed to contain address,
telephone number and e — mail address of member. These features could let
administrator send message or information that usefulness back to member. In the
further development, the system might be developed to let user get automatic tracking

and send the report or recommended consuming plan back to member.
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54  System Development

5.4.1 Research Tools Selection

This system was developed by using Microsoft Windows XP as an
operating system, IIS as a web server, MySQL as a database management system and
PHP as a server side script language. The reasons of the tools selection to develop this
system are the following:

To consider about the operating system and web server, Microsoft
Window XP was selected as operating system because it is the widely — used OS and
extremely user friendly. IIS is the Microsoft Windows XP web service that makes it
easy to publish information on the Intranet and it has many features that help to create
scalable, flexible web applications.

To consider about the database management system, the database of
this system is not large and the relation of each entity is not complex. MySQL can be
used because MySQL claimed that it can support about 60,000 tables and 5 million
records.

To consider about the server side script language, the PHP was selected
because PHP has many functions enough to support the system requirements and to
manage database. It can connect to MySQL without using ODBC. This way can
reduce the system response time and PHP is easy to use and only a simple text editor
such as notepad can be used to create a PHP script.

Lastly, there is one tool that helps this development easier that is
phpMyAdmin. By using phpMyAdmin, it helps to manage MySQL database via web

screen instead of using a long statement at bash command prompt.

5.4.2 Used Tools of Related Web Sites

According to 2.7.2 Related Web Sites, Chapter II reveal that all

mentioned web sites use JavaScript to develop the application. Like this system, the

development of web application use PHP script and JavaScript together.
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Nowadays, JavaScript is used in millions of web pages to improve
the design, validate forms, detect browsers, create cookies, and much more.

There is a document compares PHP (4) and Java (1.4) features. It
shows that PHP is suitable for small web based applications; PHP won in features that
are geared towards the script’s writer, e.g. variable name, or multi — line strings. Java
is more general and is suitable for larger applications; Java won in Object Oriented

features, code packaging, multi — threading, and security. [20]

5.4.3 Generated Nutritive Values Data

The output of this system is not only nutritive values of each food item
or menu but also has compared values with recommended daily intakes; it is
comparison between nutritive values that are generated by the system and Thai RDI
values as be shown in Table 2.7, 2.8 and 2.9, Chapter II.

Users can use the generated data of this system as guidelines for
formulating nutritionally adequate diets or determine consumption in sufficient
quantities to meet the body’s needs.

Actually, the foods that are consumed when are ingested to the body, it
may react that make the nutrients that should take are increasing or decreasing, so the
data that are generated by this system proper to use as guidelines for determine

consumption only, it dose not consider in case of occurring reaction.

5.4.4 Features Compared

The following table compares the web of the development of web

database system for nutritive values of Thai foods features with other webs that are

referred as 2.7.2 Related Web Sites, Chapter I1.
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Table 5.1  The web features comparison

Ceature \-/rvhei ; Other Webs *

1 2 3 4
1. Analyze any food v v v v 4
2. Compare multiple foods 4 3 — — v
3. Find foods that match specific criteria — — v — v
4. Compare with RDI values v S v — 4
5. Learn more about nutrition and dieting v v v v v
6. Estimate user daily needs - — — 4 v
7. Track user total consumption v — — . v
8. Analyze and improve user recipes v - v - v
9. Generate custom Nutrition Facts labels v — — v 4

* Web 1:  http://www.nal.usda.gov/fnic/foodcomp/search [16]
Web 2:  http://nat.crgq.com [17]
Web 3:  http://www.nutri—facts.com [18]
Web 4:  http://www.nutritiondata.com [19]

According to Table 5.1 revealed that this web, web database system for
nutritive values of Thai foods, can not let user find foods that match specific criteria
,and it does not has features for estimating user daily needs. These features are
importance for helping user know what does the body need to be healthy? , so in

further development may add these features for increasing efficiency of the system.
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55  System Testing and Evaluation
5.5.1 Statistical Analysis

The research instrument that is used to gather the opinion of general
user (sample) for evaluating this system is questionnaire. The number of sample is
125 general users since user group is an infinite population, number of population =
oo, the number of sample should be 121 samples up at 90% confidence (Z = 1.65) and
error + 15% of standard deviation. [21]

According to the result of testing and evaluation that is shown in Table
4.16 and 4.17, Chapter 1V, the result is analyzed by mean (X) and standard deviation
(S.D.), and it can be decoded as level, refer to 2.5.1 Rating Scale, Chapter II, as be
shown in Table 5.2 and 5.3.

Table 5.2 The analysis of the result of system evaluation

Questionnaire List X S.D. Level
1. Opinion with “Your Menu”
1.1 Clarity of explanation for data entry 3.72 | 0.75 High

1.2 Suitability of data entry format and sequence 3.63 | 0.77 High
1.3 Suitability of output format 3.72 | 0.75 High

1.4 Integrity and reliability of information 3.66 | 0.79 High

2. Opinion with “Recommended Menu”
2.1 Clarity of explanation for data query 3.64 | 0.73 High
2.2 Suitability of data query format and sequence 3.60 | 0.80 High
2.3 Suitability of output format 3.66 | 0.84 High

2.4 Integrity and reliability of information 3.65 | 0.84 High
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Questionnaire List X | s.D. Level
3. Opinion with “Search”
3.1 Group Search
3.1.1 Clarity of explanation for search 3.76 | 0.79 High
3.1.2 Suitability of search format and sequence | 3.68 | 0.80 High
3.1.3 Suitability of output format 3.63 | 0.83 High
3.1.4 Integrity and reliability of information 3.55 | 0.88 High
3.2 Search by Keyword
3.2.1 Clarity of explanation for search 3.62 | 0.82 High
3.2.2 Suitability of search format and sequence | 3.54 | 0.83 High
3.2.3 Suitability of output format 3.54 | 0.83 High
3.2.4 Integrity and reliability of information 3.62 | 0.80 High
4. Opinion with overall system
4.1 Suitability of screen format 3.75 | 0.82 High
4.2 Suitability of information grouping 3.72 | 0.81 High
4.3 Clarity of output 3.76 | 0.77 High
4.4 Usefulness of information 3.78 | 0.81 High
4.5 Satisfactory of overall system 3.75 | 0.79 High

According to Table 5.2 and 5.3, all aspects had a high level, gains mean 3.54

to 3.78.

The aspect that gains highest mean is ‘Usefulness of information’, it gain

mean 3.78 can imply that the users benefited from this system in high level.

The system gains mean 3.75 on satisfactory of overall system can imply that

the users had satisfaction on the usage of the web database system for nutritive values

of Thai foods in high level.
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To consider each aspect, “Search” gains mean less than other aspects;

therefore, this part should be firstly considered in the system improvement.

5.5.2 The Used Questionnaire

The 5 — point rating scale is a type of psychometric response scale
often used in questionnaires, and is the most widely used scale in survey research.
Although many psychometricians advocate using a 7 or 9 — point scale, but the
researcher thinks 5 — point scale forces a sharper focus than is possible with the 7 or 9
— point scale.

The questions in questionnaire ask opinion about 3 main functions of
the system; “Your Menu”, “Recommended Menu” and “Search”. Each part asked
about clarity of explanation, suitability of input format and sequence, suitability of
output format and integrity and reliability of information, and the last ask opinion
with overall system. These questionnaire items help researcher get the data that is

useful for the system improvement.

5.5.3 The Advantages

The advantage points of using this system can be shown as the
following:

- The information of this system can be used as a guideline for the
proper consumption.

- This system is the easy way to determine what’s good and bad
about the foods they eat.

- This system provides easy to use because the user have not to
install before using the system.

- This system is comfortable for users to access because the system
allows any users to access the system anytime and anywhere which have the Internet

connection.
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5.5.4 The Limitations

The limitations of using this system can be shown as the following:

- The nutritive values data that are generated by this system will be
approximate values since the data limitation as mentioned in 5.1.2.

- This system is properly used for healthy person since the
information refer to Thai Recommended Daily Intakes (Thai RDI) for adults and

children 6 or more years of age, and that are based on a 2,000 kcal diet.
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CHAPTER VI
CONCLUSION AND RECOMMENDATION

6.1 Conclusion

According to the background and statement of problem that an understanding
of nutritive values of foods is useful for formulating nutritionally adequate diets,
quantitative assessment of diets for individual or group of population, and for diet
therapy and management, the web database system for nutritive values of Thai foods
has been developed under the objective to develop the web database system for
nutritive values of foods which are available in Thailand.

This web database system was developed by using the traditional tools, DFD
and ERD, to analyze and used web — to — database technology to develop the system.
Microsoft Windows XP was used as the operating system, Internet Information
Services (IIS) as the web server, Internet Explorer as the web browser, MySQL as the
database server and PHP as a server side script language to develop web application.
These tools and technology were selected because their performance can support the
system need and all of them were existing resources.

The result of this study is the web database system for nutritive values of Thai
foods. In evaluation, questionnaires were used for gathering the attitude and
satisfaction with using the web application of 125 users. Their responses were quite
good; the system gains “High” level in all aspects.

In conclusion, the development covers the objective and scope proposed and

completes the expected result of this study.
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6.2 Recommendation

To increase the usefulness of the system, recommendations for further
development are the following:

- The system may be developed to enable user to change language for using
the system in English mode.

- The system should let user find foods with specific ratios of nutrients that
match their dietary goals.

- The system should let user compare foods in different group based on the
nutrient density.

- The system should let user get estimate user daily needs information.

- The system may be developed to provide the specific information for the

unhealthy person with a specific disease.
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