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CHAPTER |
INTRODUCTION

1.1 Motivation

With accelerating economic growth in major capital cities such as Bangkok,
Thailand, most people engaged with demanding workloads have developed
fundamental changes in their eating habits. There is a tendency to eat out or snack and
often those foods are less.nutritious. O_\;erweighting and obesity, which is one of the
fastest growing the healthwproblems, Cén ocecur when. daily caloric intake surpasses
daily bodily demands# Ong#reason is ithat consumers eannot control the cooking

i
method, tastes, nutritional characteri__stios_ per serving and people have more calories

than they burn off, whichgbringsto getting VQvervveight and even pain from chronic
y ; :} N
diseases. However, it isibetier ifpeople can.count the calories in food that they eat.
Becoming overweight and bbésity are-énei of the fastest growing health problems

o 4 [

in major developed cities stich'&s Bangkok, Thailand. Lifestyle factors such as excess

eating, minimal exe_rcise and-sedentary Iiviﬂéi"hébits are the main contributors to this
‘growing epidemic’; t%u&neseaﬁgmpmposeswgmmgn@unséliﬁg system (NCS) and food
menu planning to ;()\'/ide crucial information on several :';L;tritious meals. It will also
assist users in creatina new and appropriate menus bas;d on their personal profiles.
Furthermore the NCS ¢an analyze their basal metabalic rate (BMR) in order to determine
a user’s individual nutritional needs. The NCS can also design custom meals depending
on edeh person'sispecific characteristic dietary pattern. Theresults.explicitly prove that
the proposed NCS can operate effectively in the war against obesity.

When a person consumes more calories in excess of his/her energy expenditure

becoming over weight and even obese is the expected outcome. The associated

complications can lead to several chronic diseases such as heart disease and



hypertension. Therefore, it would be in his/her interests to calculate the amount of
calories in the food they consume especially when eating out.

This research proposes a novel system, an ability to propose menus for local Thai
food dishes for three meals in one day. The system can also handle in case of feeding
only breakfast as one meal and then two meals are automatically created. Moreover,
although user has defined breakfast and. lunch of that day, one more meal can be
computed and proposed as dinner afterwards.sAnether outcome is to demonstrate the
quantity of the nutritional items;i.e., calo@es, protein; fats, and carbohydrates, should be

taken in a day.

1.2 Problem Description

v

1) How to design theiclusteringralgorithms for foodstuffs.
), "
2) How to designfan algarithm o generate menus.
3) How to find the Femaining meals Wh@n some meals are fed into the Nutrition

o ol i

counseling system (NCS) and fegd-menu planning as input.

1.3 Literature review

In the recent “survey, there are related works 7 corresponding to food
recommendation. Som'é of them are based on artificial intélligence and expert systems
as follows:

1. Chang-8hing Lee et al. [1] applies the features of the ontology, fuzzy inference
mechanism, the ™ant" colonyy optimization,, and ithe | healthcare,| agent for food
recommendation at Tainan City. Their experiment consists of 4 input attributes: 1) Tour
day 2) Rating popularity Grade 3) Administrative district and 4) Gourmet food type,
along with 2 output attributes as shown in Figure 1.1a and 1.1b.

In comparison, it can be concluded that the difference between their research and

the NCS method is (1) their research takes the architecture of food ontology to match



consumer’s requirements and food menu but the proposed method uses rule — based
food matching with clustering algorithm to match consumer’s requirements (2) The
quantity that each consumer should consume is unknown because their body are

different.

First-Day Schedule:
Matched Gourmet Food:

2. Huan-Chung Li [3] applies agglomerative hierarchical clustering. Their proposed
approach helps nutritionists to create new food groups and personalized food

replacements and recommendations.



Their experiment contains the nutrition recommendations for diabetes. Personal
preference is used as inputs while outputs are the food items as shown in Figure 1.2a
and 1.2b. From their experiment, they conclude that this method might not provide the
best outcome because it does not precisely take into account all the food

characteristics.

AULINENTNEINS
RINNIUUNIININY

Figure 1.2b: New grouping result from HCA method in Huan-Chung Li’s experiment.



3. Chang-Sing Lee [3] proposes an intelligent ontological agent for diabetic food
recommendation, including an ontology creating mechanism, a personal ontology filter,
a food fuzzy number creating mechanism, a fuzzy inference mechanism, and a real-time
food recommend mechanism. Their result is capable of recommending only individual
dinner menu as illustrate in Figure 1.3a and 1.3b but this research is recommending

whole day (breakfast, lunch, and dinner,).

ng-Shing Lee’s research.

- Domain Layer

Profil ‘ Diet Goals Favorite Food Category Layer
P 7T %
g [ 'ﬁ Layer
N al o1 Narfie: IuHoa T v
Profile: Profile:
Height: 168cm, Weight: B1kg Height: 153cm, Weight: S0kg
Sex: Male, Age: 31 Sex: ge: 22 QS
Digt Goals: Di 3
~ A aily Calor§ Nédeds! 1 s
Protein: 1 G.
Fat: 30%
q \rlngsol'slx food groups for Servings of six food groups for
breakfast/lunchidinner: breakfast/|unch/dinner:
Grains & Starches: 3.5/1.5/4.5 Grains & Starches: 2/4/4
Vegetables: 0/1.515 Vegetables: 0/1.5/1.5
Fruits: 0111 Fruits: 0v1/1
Milk: 100 Milk: 1/0/0
Meats & Profein: 1.5/2/2 Meats & Protein: 0/2.5/2
Fats: 2/2.5/2 Fats: 0/3/2.5
Favorite Food: Favorite Food:
Grains & Starches: rice/sugar/hamburger Grains & Starches: rice/loast/hamburger
Vegetables: cabbage'water spinach Vegetables: kelp/cabbage
F@M klwtln.llr.fgma!plmq:ple Fruits: banana/pesar/grapefruit
Milk: low-fat ITlI"\ Milk: low-fat milk
Meats & Protein: egg/pork/soybean milk Meats & Protein: codfish/pork
Fals: peanut/cream Fals: -

Figure 1.3b: Structure of the personal food ontology in Chang-Shing Lee’s experiment.




1.4 The Objectives of Research

1. To use the system as a guide to get food healthy food information because
people today are confronted with more difficult decisions about how to select food items
suitable to their nutritional needs.

2. To assist users to determine the appropriate proportions of each nutrients that

they had better takes in (per day).

3. To know how many n

4. To causing by =fore, users may use the system

,’# :I mixed food dishes.

to control themselves

1. Datais gene cal-Nutrition: ahidol University and

5. One hundreﬁa ticips | sjﬂre selected to test the
system.

N R A AL s

to support the Best matches accordlrgg to their nutrltlonal requwements
LRLALCL L E 18 -
the dafabase.
8. The NCS only designs to provide counseling for teenage to adult users without
chronic disease.
9. Due to its limited food database it is also unable to sufficiently propose food

menus catered for persons with extremely high daily energy expenditures.



CHAPTER I
THEORETICAL FOUNDATION

This chapter explains the importance theoretical foundations supporting this
research. It contains two main topics: essential nutrition and data mining.

The first topic gives an explanation of the essential nutrition for survival from a

nutritionist’s health care viewp w they are important to maintain our
body. .

The second topi | 'Noncept of data mining. This
introduces the data I i NN ormalization and K-means

clustering algorithm,

2.1 The essential

viewpoint
211 Energy
The energy us_e‘q_-@;;ﬁ_ to work properly. The amount of
energy in a food - WS ch food. The amount of
energy required also depends o e 'ér, and activity level. People

who consume calories in excess of daily utilization can become overweight.

22 @R 181915 W1 S

The macronutrients needed the most. Based on “Dietary Reference
e/

o AT SR T TY| HTR go wo

45% -'65% of calories should come from carbohydrate. There are many reasons why
carbohydrates are very important for human body and they are as follows:
® The main source of energy for human body is carbohydrates.

® The central nervous system, the heart, the brain, and the muscles use

carbohydrates to function correctly.



® Carbohydrates are easily converted to energy.

® All of the tissues and cells can use glucose for energy.

® The muscles and liver store carbohydrates and use it later for energy.
Carbohydrates are mostly found in starchy foods, fruits, milk, and yogurt. Some foods
contain low carbohydrates such as vegetables, beans, nuts, seeds and cottage cheese.

2.1.3 Protein

With  reference “Dietary Reference Intakes”,

10% - 35% of calories sh a small amount of calories. Most
of people get this kind require protein because:
® Growth

(In particul rs, and pregnant women)
® Repairing
® Bodyimmun

® Producing mai

® Being energy when car 1 tavailable.

e

Protein is found in fish cheese, nuts, legumes, milk,

and in lower quanti gr'—_" - ')
21.4 Fats E Iﬂ

Fats have fbeen portrayed astthe main culprit for causing obesity and

oo 1ff] 108 DTN WA B Teverier o v

According to t ﬂe USDA, “Dietary Rgference Intakg one-third of (ﬁprles come from

~RRIRINIUNNTINETRE

Growth
® The most concentrated source of energy by fats.
® Taking care of all cell membranes.
Fats are found in lard, oil meat, milk products, butters, poultry and margarines, grain

products and salad dressings, and fish. [4].



2.2 Background on Data Mining

2.2.1 Data mining Concepts

Normally, data mining is a tool that is used to analyze data information. It can be
used to analyze data with many different dimensions and then categorize them.

2.2.2 Normalization

The process that rep orming dissimilarity index from its value

into a range of 0 and 1 is ¢ ere are several ways to normalize

an index. Generally, nor non-negative data as input and divides them

with larger data. There are liows:

1. i ~~ alue of data are known then

(M

The notation ¢ represen “': et esents the normalized value, and
! £)
Y

2. Ifthﬁaxi al ve nno eknﬁ/n. Suppose the number of

d™EE opresents m

data is n, then all of thosg values can be combined. The result can be used instead of

o AR T NEN T
amaﬁﬂﬁ UAIINYRY

The notation Cgf represents the original value, and @ represents the normalized value.

3. Normalizing negative data works well if data are non-negative but in

some cases, data can be negative. For instance the sum of {-1, 7, 45} by the equation
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(2), the normalized data are -1/51, 7/51, and 45/51. It is obvious that -1/51 is a negative
normalizes value. This shortcoming can be solved easily by shifting data one position. In
other words, all data in the example are added by 1 so that {-1, 7, 45} is shifted to

{0, 8, 46}. Then, normalized data are 0, 8/54 and 46/54.

2.2.3 K-means Clustering Algorithm

Generally, the K-mea

——ed

unsupervised learning algori

certain number of clusw

ygorithm [6,7,8,9]is asimple
ﬁfies a given data set through a
;‘

@. Two inputs are fed into the

C isteris the outcome that contains

algorithm, and “k” is the
members. The objectiv the items into k clusters

such that all items in sa ' ;_': s to each other as possible.

pAs)

where - - e chosen d|s§agoe measure between a data point

ﬂu mgm b E) b Blodn s summrizea s

the flowchart in f|gure 2.1.

’QW’W@NT]?EL! UAIINYA Y

4 A silhouette value
A silhouette plot [10, 11, 12, 13] is created using the cluster indices output
from the K-means. The plot depicts a measure of how close each point in one cluster is
to points in the neighboring clusters. This measure ranges from +1, indicating points

that are very distant from neighboring clusters, to 0O, indicating points that are not



11

distinctly in one cluster or another, and -1, indicating points that are probably assigned

to the wrong cluster. It is defined by the follow construction (4).

(4)

where &; is the average dis the | e other points in its cluster, and

A

is the average distance«fro e p nt tospoints he in another cluster K.

End

Clnater food data points
OlLol~ 60 —.‘

ﬁuc ind M9

Figure 2.1: K-means clustenng algorithm.

QW’]ﬁNﬂiﬂJ UA1AINYAY




CHAPTER IlI
METHODOLOGY 1

This chapter describes the methodology of the proposed method consisting of
two sections. The first section describes the NCS and its attributes in detail. The second

section explains proposes of the NCS ts corresponding processing methods of the

Q ]T////

3.1 Food database é

This study is base rogram database, Institute of

Nutrition, Mahidol Unive and [14]. Table icts considerable differences

between foodstuffs withi f jroup’ | 1s of the quantity of existing vital
nutrients.
D ot -l 3 . raicry (b | Frotin o | Fats (o) | Caibcbydetes (g
& 101 [, saaerme ¥ i
47 [ dervtsinger wlk pork 149 i 0,74
4 1M [ bl el peorh Send A 9.4 1
4 100k [Pk, v (Fnd 14.8%) LF] .38 100 T a4
FRTCEA L= R T T i . L
o 1O P S P s | T} _ I ] 35,0
L10OT [ aabay, sleosd pak on :Iu-.-.ykhd 13,3 1 170
300 [Mataksshe, inmnceasd chichsn 0l K. T 1635
A0 Woricken MoRUGGFTS - % - 62 A 10
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Table 3.1: lllustration of the processed raw data.
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3.2 The NCS and its corresponding processing method

This research proposes the NCS and its corresponding processing methods which

are shown in Figure 3.1.

The Nutrition Counseling System

and Food Menu Planning Method

Phase 1 :
Preprocessed Data

Phase 1.1: Phase 1.1:

Extract Esrential Nutrients S TN UCAL-NUTRIENTS Program

Phase 1.2 ; Phise 42t Normalization

Scale Datn
Phase2 : - 5| Phase 2.1t Food Tepe Clastification
(Yenernte Food Ulmffen: ’ | Phase 2.2: K-menny Clustering
T - /,f‘/ '1 Algorithm
Phase 3 : J di; A .
" y P L oL \Phpseéd:
. nlclflnle Da%y Iyl k- F 1 N The Hastia - Benedict Equation
Proteisn. Fataai ¢ }zbohgdr.atea

|" g } a;
I v T,
Phase 4 : . .-- 1 .| Phase &:
Crenernte Food Memn & & 1 | Rule—~ Bawed Food Matching
r 4 J . F f

Figure 3.1: Nutritiorfcogr]seling framework and corresponding method.

3.2.1 Phase 1: Preprocesse'd_'D'aji{é’ ' f
In the raw-:oéta (see Table 3.1), the notation "-T:‘jr” and “0” represent the

nutrients that are eithg_(_not inspected for, of negligible valg_es, or incapable of detected
by the equipment, respéctively. Under thosei terms, the study defaults the value to be
“0.”
Phase 1.1: Extract the Essential Nutrients bysusing Inmucal -‘Nutrients Program
Inmucal=Nutrients program was/developed by the Institute 'ofiNutrition, Mahidol
University, Thailand. The program allows one to input the food ingredients and
calculates the nutrition values, which are energy, protein, fats and carbohydrates of

each dish. This program was adopted to composing the database for the NCS.
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Phase 1.2: Scale Data — Normalization

Normalization uses, the foodstuff named “rice porridge with pork” that
possesses the characteristics of nutrition energy, protein, fats and carbohydrates as 217
kcal, 14 gram, 4 gram, 31 gram, whose corresponding normalized values are 0.3483,
0.2778, 0.1507 and 0.4002, respectively. All raw data are first normalized before

entering Phase 2.

3.2.2 Phase 2: Generate Food Clusters

-

Phase 2.1: Food Type Classificaﬁon

The database.was manually. grouped into & major categories: 1) Breakfast, 2)
!

Main dishes, 3) Dessert & Fruits;, 4) Snaick’s_ and 5) Drinks, which were composed of

totally 643 foodstuffs. Jiie codessettings foreach category are described below:
® “Breakfast” group code: 90000.:4
® “Main dishes” group code: GOOOQ;ipr food set, 70000 for mixed food, and

80000 for noodle. 1= #4704

® “Dessert & Fruits” gretip code: 54(‘50'(-}-for dessert and 55000 for fruit.

® “Snack’ group code: 44000

® “Drink” group code: 52000
For “Breakfast”, ¥Main dishes”, and “Snack” groups the second digit of the code
is set to 1,2,3,4 representing the preference on favorite ingredient as “1 means pork”,

LIS

“2 means chicken”, "3 means seafood” and “4 means.others”. For instance, Code 62013
is this 'mainidish (food'set)!made! fromichicken ranging no’.13 and:Code 73001 is this
main dish (mixed food) made from seafood ranging 1.
Phase 2.2: A silhouette value and K-means clustering algorithm HHHH
H#  H#All of the food information was collected from the Inmucal-nutrition program and

became the database for the NCS. This included 77 “Breakfast” items, 209 “Main dish”

items, 190 “Dessert and fruit” items, 90 “Snack” items, and 77 “Drink” items.
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Figure 3.2 — 3.6 describe the food items distributed in bar graph with the x axis
representing the ranking of each menu in each class type classification, and the y axis

as the value of nutritional composition in each type.
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This study tried to cluster from k = 4 to k = 10, in order to know what k indicated
the mean highest silhouette value. The “Main-dish” group got mean-silhouette value of
0.5915 or 59.15 % at k = 5, the “Dessert & Fruit” group got mean-silhouette value of
0.6160 or 61.60 % at k = 4, the “Drinks” group got mean-silhouette value of 0.7190 or
71.90 % at k = 5, the “Snack” group got mean-silhouette value of 0.6121 or 61.21 % at
k = 4, and the “Breakfast” group got,mean-silhouette value of 0.5058 or 50.58 % at
k = 4, this is the optimal k values that achieve'the mean maximum silhouette value which

are illustrated in Table 3.2.

o
Food type 1EES T Cation o | -
/LQ Main-dish Dessert-Fruit Drinks Snacks Breakfast

Number of cluster x
k=4 0.57554 M 0.6160 0.6465 0.6121 0.5058
k=5 1059154 |4 0.5847 0.7190 | 05478 | 0.4471

’ 4
k=6 «f. AAOT 14l 450.5857 0.5534 0.4840 0.4606
o
k=17 _ F—0-4646—f==u0 5755 0.5405 | 0.5047 0.4071
3 11 L .-__ "_ ljlrll

k=28 4 W.D427 4T Q.5859 0.6776 0.3980 0.3697
k=9 ::-7 0.5144 0.5158 D_.5363 0.4709 0.4298
k=10 = 0.5416 0.5372 0.6854 0.4349 0.3702

Table 3.2: Comparison’ mean-silhouette from k=4 to k=10 of each food type

classification.

Howeverginsthe “Main=dish”,~Desert & fruit’sgreup;, “Snack’'y and “Breakfast”, most of
food peints were well separated with positive silhouette values, but some remaining
negative values which were indicated that some foodstuffs were not well categorized
into the wrong cluster as shown in Figure 3.7 — 3.11. The weakness of this algorithm is

that it is significantly sensitive to the initial randomly selected cluster center.
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Figure 3.7b: Mean-silhouette values of “Main-dish” group with respect to the number of

clusters. Mean-silhouette value is 0.5915 or 59.15% when k is 5.
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Figure 3.8b: Mean-silhouette values of “Dessert & Fruit” group with respect to the

number of clusters. Mean-silhouette value is 0.5915 or 59.15% when k is 5.
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clusters. Mean-silhouette value is 0.7190 or 71.9% when k is 5.
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clusters. Mean-silhouette value is 0.6121 or 61.21% when k is 4.
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Table 3.3 shows a silhouette value of each 77 menus in “Drinks” group such as “Passion

fruit juice” stays in cluster 1 (the correction of 71.29 %) and “Coffee with sugar and milk

added, hot/ice (Burdy), ready to drink” stays in cluster 5 (the correction of 91.41 %).

Drinks Menu Silhouette value |Cluster
Doi-Khum Passion Fruit Juice UHT 0.4445 |
Doi-Khum Strawberry Juice 100 % UHT (.8822 1
Malee Chrysanthemum Drink, Can (0.8468 1
Malee Juize Mix  40% Grape Mixed Apple lum: 7>y 0.8933 |
Malee 100% Mandarin Orange Juiee with Orange Sﬁrf ” (.8787 |
Malee 100% Pineapple Juice " 0.7861 |
Malee self plus 60% lom'\m..lmwmﬂi MixedFruit Tu.lu. o 0.8933 1
Mango Juice (Suwannee) 0.5938 1
Tesco Red Apple Juice 100 % [ 0.8933 |
Tesco Red Grape Juice o ol 4 0.8404 1
Tesco Tangerine Juice witlu@Fangé Sacs 100 264 (.7328 1
Tipco Pomegranate Juig€ 100 }_fi f Wz 2 0.6531 2
Tipco Apple Juice 100 % 4 & £ L 0.8833 I
Tipco Berry Mix Juiced@0% & £ £ 73 0.4802 1
Tipco Red Grape Juice 10086 & F }'}: - 0.5647 1
Tipco Plum and Grape MK Juige 100 % 44~ i 04987 2
Tipco cool Fit Berry Mix 40 6 & 4 < IR 0.6894 |
Tipeo cool Fit Kiwi Mix 40% & '_. 7 ) 0.8933 I
Tipeo cool Fit Orange Mix 40 4 == — 08855 |
UFC Orange Juice 100% A Y 0.8855 1
Unif Carrot with mixed fruit juice 106%— j—T : 0.6339 ]
Unif Purple carrot with mixedfiiif yfice #00%, =" (.8404 1
Unif Red Grape Juice400 % L.} 08653 1
Unif Mix Fruit Juict willrGreen vegelabie Juice 100% iy’ | 0.8404 |
Tea Break Straight T, ;" 0.8757 1
Tea Break Lemon Tea | | i 0.7786 3
Unif GreenTea Original 0.8404 I
Unif GreenTea Honey Lenion: 0.3081 3
Green tea cégal flavout (Namagha Mindeha ) 0:8976 |
Lipton Ice Tea Redea 03733 1
Lipton Ice Tea Lemon 0.4642 l
Lipton Ice Tea Peach 0.5158 1
k&tk Tl time 3m 1 powter 016304 3
[Coffee (o sugar added), ready to drink 017746 2
Coffee with sugar and milk added, hot/ice (Burdy), ready to drink 0.9441 5
Calpico Soda 0.8240 3
Yakult 0.6261 2
7-up 1.0000 4
Mean-silhouette 0.7190

Table 3.3: A silhouette value of each 77 menus in “Drinks” group.
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3.3.3 Phase 3: Calculate daily energy intake, protein, fats and carbohydrates

— The Harris-Benedict Equation

The Harris-Benedict Equation was used [15], listed in Table 3.4, to compute the
basic energy requirement based on individual parameters such as gender, height,
weight, age and exercise activity. Firstly, users planed the daily quantity of calories
needed using the equation. Then, the NCS multiplied this by a factor of 1.2~1.9 to
response for excessive energy / lated to individual weekly activity.

Table 3.5 lists the coun entage |Iy intake for protein, fats and

e
carbohydrates. "' 1 \%

R S
I h

ure in kcal.
.O? ‘Q A 7XAge)

eight)=(6.8xAge)

l M % i;J] ‘
4 g BGX ation.
Nutrient” /42 — daily calories (%)

, ” Y .3
Protein Bl et

ﬂ
ﬁ’i"ats and carbohydrates.

manion S NN IR T e

and carboh drates The counseled ‘individual dailyintake should bes 15% of protein,
30%% r]\(&ﬁ ﬂ;;ﬂﬂ M]qﬂ |nﬂr:lnaiﬂ an average

person from the general population. Significant differences may exist because of some

Table 3.5: Counseled ercent of the daily intake for protei

factors such as whether a person has diabetes mellitus.
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3.2.4 Phase4: Generate Food Menu — Rule-Based Food Planning

After obtaining data from the food clustering analysis and adopting the Harris-
Benedict Equation, one could proceed with food menu planning. A food menu planning
framework with daily meals weighting was created as follows: 35% “Breakfast”, 35%

“Lunch” and 30% “Dinner.” The weighting process took into account the properties and

categorical combination of each meal. To further elaborate, the properties meant the
nutritional content (energy, pr - . I' ats /' y arbohydrates) and the categorical
combination referred to 5 categories of each foodstuff
belonged to. This wou uitable food menus. In order
to further achieve thi gned to allow the user to specify
some other restricti \ trition advised) to customize the
results. The algorith i& o‘ a \\ g steps as shown in Figure 3.12.
Py P

ﬂ’lJEJ’J‘l’IEWl‘iWEJ’]ﬂ'ﬁ
Q‘imﬂﬁﬂ‘iﬂd UA1AINYAY
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!

Database Creating Algorithm

begin

1. Collect five categories of food database and calculate their
nutrition.

2. Use sigmificant nutritional content as features for clustening using
K-means clustering method.
End

Menu Generating Algorithm

Let vanables used for

G by selecting from the food
hen,

from the food

ECalculate LN using the following equatll:m L
IN=0.7TN-BG-MSG

ée07isa 1on of calornes for two first meals.
uﬁ‘@ e 4 N o8 0 R
se

=AG+ LG

If AG=0.7 TNﬁpply

ANIRUBTANHIGY

food cluster whach 1ts center 15 closet to ASN.

e Calculate
AG=AG+ASG
8 Calculate DN using the following equation
DN=TN-AG

9 Generate dinner menu achieving DG by selecting from the food
cluster which its center 15 closet to DN. Then.
AG=AG+DG
end

Figure 3.12: Proposed algorithms for the NCS.
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CHAPTER IV

EXPANDED FROM METHODOLOGY 1

This chapter describes the expanded methodology of the proposed method
consisting of four sections. The first section describes the NCS food dataset. The

third section describes the normalization.

/éork. The dinner menus can be
E—

generated after fixed Mentered into the system. This

second section explains NCS framewo

The last section explains the f

The system is an
research proposes a 0 m* e menus for local Thai food
dishes for the three apable of generating both
lunch and dinner meal is entered. Another
outcome of the NCS i : H antit o\- nutritional items, i.e., calories,
protein, fats, and carbo I Gb take day.

4.1 The NCS food datase

The dataset is=collected=an J' the Inmucal-Nutrients
program developed @the a |dolawiversity, Thailand. With the

capability of the prograﬂéhe nutritional va&gs which are, energy, protein, fats and

L TGRS

ingredients as |nput Table 4.1 shows the raw data obtained frorrqinmucal -Nutrients

oW TANT ITUARTINETRE
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jiv] Foodname(en) Amount | Unit| Energy (Keal.) | Protein (g.) | Others

51001 |Sweet pumpkin in coconut milk 1 cu 168,46 1.55
51002 Taro in coconut milk | cu 271.35 201

51003 | Karipub sai whan {Thai) 1 Ml 197.65 3.70
51004 | Karipub sai chem (Thai) 1 M1 200.94 317
51005 | Banana paste 1 Cu 827.31 6.67
51006 | Banana in syrup 1 Ml 4597 0.22
51007| Deep fired banana / Kluai khaek {Thai) 1 MI 6712 0.36
51008|Coconut milk with syrup | Ccu 23584 0.41

51009 Kanom Krok (Thai} 1 Cu 690.53 8.50
5 toddy palm cake / Kanom taan (Thai) 1 Ml 6119 0.61

51011 |Kanom Tom khaw { Thai) 1 Ml 43.04 061

51012 Kanom Touy (Thai) 1 Ml 69.71 0.75
51013 |Kanom Nang led ( Thai} 1 MI 22218 1.33
51014 | Taro balls in coconut milk / Bua-loi phuak (Thai) 1 CcuU 33660 1.76
51015|Bread magarine, toast | Mi 200,60 518
51016|Custard, soft for bread 1 Cu 648,22 8.50
S1017|Rice cake, deep fried / Kanom phug bua {Thai) 1 Ml 47,20 0,99
S1018|Kanom Piak poon (Thai) ™ 1 Ml 163.29 1.08
51019 Kanom Pia (black bean) {Thai) 1 MI 150,14 4.53
51020]Mock jackfruit seed / Met khanun (Th MI 29.92 0.77
51021 |Peanut, bake / Kho khea (Thai SM 586.29 21.53
51022|K sai tua (Thai 213.05 4.71

51023|Sticky rice in coco itk . 22349 2,19
51024 | Glutinous rice cook b 94.67 1.65
51025 [Glutinous rice 12.31 0.09
51026|Krong krang 1 27 6.26
51027|Cookie (Lemonia) : b 1 Il 78.11 1.28
51028 |Chocolate, s 4.20
51029|Munghean thread in ¢ i i (Thisi} o . 6 0.44
51030 Tako puag (Tha ) 42.1 0.41

51031 |Boiled seeds z gnut millk T 13.10
51032 |Kanom Tua pap (J A 9.06 1.04
51033[Tab tim kro! 0 | A 1.23
51034 Sweet cou mi Y " L 1.57
51035 Taro adi 4% | GU 30, 333
51036|Cassava boile . 36 0.71

51037 Sweet iled 0.57
51038 Lod ch i) - 1 J 87, 0.58
51039(Lod Sin in and. 90,2 207
51040 Jelly with coc ore o) Vgl 1 8l 034
51041 |Sago with ut ol 1 U 1.12
51042| Saku sai i o 1 'L 1 0.22
51043 [Salapao sai moo- Thi - o kL 1991 5.78
51044 | Egg custard, st /9 hai — A 00 3.06
51045 Pineapple ¥ 1 Cl 96 1.84
51046|Banana, slided, d . sugar P, M 62 0,06
51047 | Banana, boiled, slid oconul —_ MI 7480 0.41

51048) Banana in coconul 5 5 Ccu 230.50 0.78

il m® T v
Table 4.1: Sa - rocessed raw data.
T

Fo b

4.2 The NCS fran
A novel structuﬁoft IS re_ﬁarch. Figure 4.1 shows the

structure of the propos@ACS, including fw raw dataset, a part of generating food

s eyl A B R R o
AN RS R

|
Food Raw Data 3 o f-means clustering
{Liscad Thi it focd Lli Fod selogsriey and evaluation |
dighas And one plase
diskrs) H
Ganerats Food Menu
Calculation of daily
intake for energy, . Rule-based
protein, fats, and intediygence
carbohydrates
Usars

Figure 4.1: The NCS framework and related mechanisms.
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There are two involved mechanisms: food clustering generation and food menu
generation in this proposed design. First, a database was built by extracting local Thai
mixed food dishes and one-plate dishes from the Inmucal-Nutrients program. From this,
data normalization was done with subsequent K-means clustering to create groups of
foodstuffs that were highly similar to each other. For food menu generation the Harris-

Benedict equation was implemented t culate the daily basal metabolic rate (BMR)

/& basis upon which rule-based food

:écould the NCS design menus for
—

; mgenerate individual menus for

ering the consumed foodstuffs

and caloric requirements. Thi
menu matching could pro
the entire day (breakfa
lunch and dinner or
which users already akfast, lunch or both. The
used to create a menu for

remaining daily nutriti

the remaining meal(s)..

Y2

ol f;:’} e

1 is called normalizat}ﬁ as dep
AU RN INGAT
ABARSAIUNAINLAL. e

and the normalized value, respectively. The maximum nutritional value is defined by

SCAT €4 Of €ach attributes and the minimum nutritional value is certainly zero.
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4.4 Food categories

With the physical structure of food dishes, the dataset was manually categorized
into five major classes: 1) Breakfast of 78 menus, 2) Main dishes of 209 menus,
3) Dessert & Fruits of 190 menus, 4) Snacks of 90 menus and 5) Drinks of 77 menus.
Hence, the total number of menus is 644. The code settings for each food categorization

are described below:

® Group codes 90000 are “y/f

® Group codes 60®od set”,
noodle, which-u!!'ﬁ"'—— in

® Group codes 5

mlxed food, are 80000 were

for fruit respectively, which

*1'1‘].-1:;

From “Breakfast”, “Main dishes”, an ies, the second digit from front to

: the food. This digit can be numbered
s-i" rj’i“)’fl

from a set of {1, 2, ’&4} that means poﬂ<71 .

respectively. For i J
0

4.5 K-mearﬁluﬂ am&mjw qu ﬂj
When f|n|shed manually or arﬂ‘Ze food cateﬁ:es K-means clustering algorithm

e 8 RIANLL A B ANE VAL e

used to measure as the dissimilarity of foodstuffs. The results obtained by using

gl?afood (3), and others (4),

snacks made from pork

ranging 8.

silhouette values were evaluated. The values showed accuracy of K-means clustering
worked. Usually, the silhouette value was between—1 and 1. If silhouette value was close
to one, it meant “well-clustered” and it is assigned to a very appropriate cluster.

If silhouette value was zero, it meant that food stuffs were equally far away from both



39

clusters. If silhouette value close to —1, it means that foodstuff was stated in the wrong

cluster. It is defined by the follow construction (6).

i
5. = K bf:‘ﬂa )
P o, K
rn&lx[{“ﬁ_l by ),ag]

where §; : the silhouette value for food paint /
@; : the mean distance from point/ i0.the'cther points in the cluster

f}f{ : the mean distance from poiﬁ't/ to pointsiin‘another cluster K

K-means clustering was tastedsfrom K :'-14 to K = 10 which is to find the mean highest

silhouette value of each feod category and‘the results obtained as shown in table 4.2.

In general, the basic unsupervis__ed‘ learning algorithm called K-means clustering
: )

categorizes a given dataset into a certain":‘hum_ber of clusters, which is prior defined.

The basic evaluation function widely used iég:'g:e_picted as in equation (7).

T e s A4
Food type classification” — = >
.| Main-dish |- Dessert-Fruit | Drinks | Snacks | Breakfast
Number of cluster = E——
\ £

k=4~ 05755 0.6160 06465 | 06121 | 05058
k=5 _. 0.5915 0.5847 10.7190 | 0.5478 0.4471
K =,6 0.6714 0:5854 0.6634.). 0.4840 0.4606
k=7 0.4646 0.5755 0.5405 | 0.5047 0.4071
k =6 0.5427 0.5859 0.6776 || ,0.8980 0.3697
k=9 0.5144 0.5158 0.5363 | 0.4709 0.4298
k=10 0.5416 0.6372 0.6854 | 0.4349 0.3702

for each food category.

Table 4.2: Comparison mean-silhouette from k=4 to k=10 to find an optimal clustering
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n

k
pzz (J)

j=1 i=1

(7)

where ||Xi“)—c,-||2: a distance measure between data points Xi“) in cluster j with

a sequence index iand C;, a center of cluster .

From expansion from the metho weight of energy, protein, fats, and

" If the author weight these nutrients

i @drate 1, energy 1.02, protein

d 1.25 being the most important,

carbohydrates have been set
as the previous researc
1.25, and fats 1.22, with mg

Next used the Euclidian di

D= we(xe—¥e)* + (8)

L
3

=TT
carbohydrates, andﬁvl represé"n-ts‘; €ig
"

</

The NCS migEbe con at b‘ﬂ need equally close to two

cluster centers. For example, b_ntr needs haye distance of 1.8765, 1.4322, 0.9124, and

09124 wit @pu & higertt] bl B B ond Bl . respectivety. 11

obvious that the distance to clustér 3 and cluster 4 are the same. To solve this

poss’ﬂiitﬁ.’nlﬁ Nebdnab bty dnobsed  hitmol-Ghokkiuser ot i

3 by default.

4.6 Calculation of daily intake for energy, protein, fats, and carbohydrates

The Harris Benedict Equation, a computing method using to determine the total

daily energy expenditure from the physical input such as gender, height, weight, age,
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and exercise behavior. Therefore, this equation was strongly acceptable and widely
used by the nutritionist used to calculate energy daily intake on their patients needed in
the hospital as illustrated in Table 4.3. To determine the total daily calorie needs after
calculating the BMR from gender, height, weight, and age, the BMR was multiplied by
the suitable activity factor of 1.2 for sedentary users, 1.375 for lightly active users, 1.55

for moderately active users, 1.725 for active users, and 1.9 for extra active users.

Subsequently, the total daily portioned to daily intake for protein,

fats and carbohydrates as‘m . &[he recommended percentage of

——

E—
the daily intake for protein; fats and _rbh¥

9.6xWelg
F )

Qj} .8 '..g 4.7xAge)
)+(5xHeight)-(6.8xAge)

‘Beneo t&uation.

Nutrients ¢
Piotéir
Fatefls

Do g
Carbohydrates 55-65

Table 4.4: Recommended ﬂrcentagj (ﬁail intake for protein, fats and carbohydrates.

WEITS
RIS UURIINUIAY e

Equation together with the proportion of three meals weighted by 35:35:30 for breakfast,

otal daily calories (%)

lunch, and dinner, the NCS would help users to organize their most appropriate meal
information in order that user's aim is accomplished. Also, the NCS allows user to
specify meat preference to provide most favorite menu made from meat. Meat category

preference algorithm of the NCS is shown below.
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Algorithm 1: Meat Preference

begin
1. Receive Pork, Chicken, or Seafood Preference as input.
2. Insert other kinds of food items into the list.

3. |If Pork Preference is selected,

end

begin
1.
2.
Yo N o
3. -.: : (Breakfast, Main dishes,

l
Desseft & Frults Snacks, and Drinks)

AR

fappropriate number of clusters

Q“’Mﬂﬂﬂ‘im UA1AINYAY

The preference from algorithm 1 and dataset from algorithm 2 are combined and used
to find three or less appropriate meals by using algorithm 3
Algorithm 3: Menu Creation

Let variables used for calculation be as follows:
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AG : accumulative nutrition got during a day
TN : total nutrition needed in a day

BG : breakfast nutrition got

BN : breakfast nutrition needed

MSG : morning snack nutrition got

MSN : morning snack nutrition needed

begin

1. Input person ioflto calculate i t'i dual all-day nutrition need (TN).

3. Input personal. me

4. |If only 0 ly """""""""""" A lr'

Calculate& from bre

5. Elseif dmnerﬁﬂlunch are reqw

ﬂuuﬁ%%ﬂ AINYIDT-

Else

q RARININURII NS,

7 Generate breakfast menu achieving BG by selecting from the food cluster

u erfe and goes to step13.

which its center is close to BN. Then,
AG =BG
8. IfBG < BN, apply

MSN = BN - BG



44

® (Create snack list which matches the personal meat preference.

® (Generate morning snack menu achieving MSG from the food cluster

which its center is close to MSN.

® Calculate

AG = AG + MSG

® (Create snac I Y hes the personal meat preference.
ing.ASG from the food cluster

]

® Ca ulate

AUSTNENTNYNS

11. Caleulate DN using the foIIowmg equatlon
A9 Nﬂ‘ﬁﬂi URIINYIAY
® Create dinner list which matches the personal meat preference.
® (Generate dinner menu achieving DG by selecting from the food
cluster which its center is close to DN. Then,
AG = AG + DG

end



CHAPTER V
EXPERIMENTAL RESULTS

This chapter describes the experimental results of the proposed method
consisting of two sections. The first section describes the experimental processing

results. The second section explains discussions and accuracy evaluation.

5.1 The Experimental Proce ‘ly//
The NCS was c?b v 3'0%% experiment recruited 100

users, including 50 ma

join this NCS with their

L4\

items, 209 “Main dish” i '*‘D“ ~eiand
l o
“Drink” items. [ s
*“J-"JJ‘

Jlif".r P ]
User no. | Gender Occupation Favorite food
week)
1 F Freelance Anything
2 F #.,r ; _{Student Anything
3 F 3 ffice worker Anything
oy
4 F 53 Student Anything
5 F 49 167 25 2 Freelance Anything
LIPS Qs
6 ﬁ ﬂ |4§ I !_" qu 3 g I q ﬂi@stess No chicken
7 lﬂi 65" 20 8 (= AR I—Stgdent Like pork
8 F 54 160 85 KT Spa massager Anything
Q Fll 1g§ " 39 1 llank \Amarg Anything
L] ‘ L] - ‘ f ’ LJ I - N
10 q F 51 168 27 1 Bank worker Anything
11 M 70 177 22 1 Own business Anything
12 M 83 185 26 2 Hotel staffs Anything
13 M 78 194 21 4 Golf playing Anything
14 M 65 178 22 2 Student Anything

Table 5.1: Example of the users’ profiles.



46

For example, user 6 filled her profile in the NCS as shown in Figure 5.1. The NCS
asked her the following information such as “Enter your gender (male=0, female=1)”,
“Enter your weight (Kgs.)”, “Enter your height (Cms.)”, “How old are you (years)”, and
“Enter your self-estimated weekly exercise activity level.” Then she clicked OK to
continue on the next step as shown in Figure 5.2, a questionnaire for meat dietary

preferences corresponding to algorithm 1. She answered some questions with y

re 5.3 describes that she would like to

generate five menus and name he ‘me n file as “test.xls” in the format of

4. She was then requested to

C

answer about the previ ict \,
' ' Q \\- 1e did not have anything for

ou eaten breakfast yet?” and “Have you
breakfast and lunch. In @ NCS ge \&: day meals information. Next,

the NCS showed the five her requirements and detail

messages were displayed |

Enteg

TR

Doyou like pork? yin:

BT Y88 8

Do you like seafood? yin:
n

]
ARIANNT!

|Do you like rice-set? y/n:
¥

Do you like mixed food? y/n:
i

Do you like noodle? y/n:

v |

Figure 5.2: Screenshot of meat dietary preference of user 6.
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Enter number of menu you want to generate:
5

Enter filename to save menus({follow by xls):
|test.x|s

Enter worksheet name to save menus:
|user 5] |

such as the number of menus generated and

Figure 5.3: Screenshot of other informatio

output file name “test.xIs” with N}M' nz
, ;

urnitiDn s —

Fats Carbohydrates
Menu 1 Cluster
| (Kea) | (@) @)
Soymilk origin L)
Breakfast Croissants, butter | 23.60 59.48 3
(size 5.9 x 14 x 3. )
Morning
Bun edy blacl 0 46.94 4
snack
Fried icin styl §18 68.07 4
Doi-Khum Strawberry Juice 100 % ‘
Lunch 1 Mi 110:00, 1.00 0.00 26.00 1
F 1 ™ % DA D™ o]
go, ki € iety, Qe 11.3 6. 0.2 " 1.05 2
Afternoorq No snack for this afternoon 0.00 0.00 0.00 0.00
snack
Rice noodles, fine thread, with beef
1 Mi 342.00 13.28 10.35 48.83 2
ball
Dinner Nestle Tea time 3 in 1, powder 1 CuU 256.00 0.00 0.00 64.00 3
Jackfruit, mature 1 Ml 30.24 0.48 0.14 6.75 1
Total Nutrition 224411 82.46 69.83 321.11

Table 5.2a: Menu 1 from five food menus suggested by the NCS for user 6 and their

respective nutritional composition.
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Energy Protein Fats Carbohydrates
Menu 2 Food name (en) Amount | Unit Cluster
(Kcal) @) @) @)
Yoghurt, drinking, defatted, UHT,
Breakfast different flavours + Croissants, 1 Mi 378.60 8.34 12.78 57.54 3
butter (size 5.9 x 14 x 3.7 cm.)
Morning
Squid based snack with seasoning 50 GR 147.00 31.40 2.00 0.80 2
snack
Fermented rice noodles with
1 MI 498.68 11.28 16.74 75.35 4
peanut curry
Lunch Bread, raisin, unenriched 1 M 63.02 1.82 1.01 12.03 2
Kanom Pia (black bean) id Mi 180.14 4.53 1.30 37.79 4
Afternoon | Hot dog 1 Mi 331.54 13.31 16.94 31.46 1
snack -
Rice, whole grain, milled:by
1 cu 279:59 7.27 8.84 42.67 2
machine, steamed (2 LD) +
Saute sponge gourd and eggu/ Pad \
Dinner 4 1
boub hom sai khai > :
Miang kum with satice d 50 « 1 aMLZ 176.05 4.90 9.50 17.80 3
Longan F f0=—=tA 70.70 16.30 0.10 1.10 1
- = =
Total Nufrition { A1265%2 99.15 69.22 276.53

Table 5.2b: Menu 2 from five feod Q‘Tenué':r‘su-ggested by the NCS for user 6 and their

respective nutritional composition. - - R

— - Protein Fats Carbohydrates
Menu 3 Food name (en) Amount Unit= Cluster
e (9) (9) (g.)
Soy milk hi caleium T =T ¥
Breakfast barley&double,_[icej_(v-soy) -~ 1 MI 373.60 9.92:_ 1 16.60 46.48 3
Croissants, buttf;r r Y
(size 5.9 x 14 x 3.Z.em.) -
Morning
Cheese burger = 1 Mi 277.75 20.00 11.62 23.33 2
snack
Rice, whole grain, milled by +
1 Ml 61852 12.18 2344 89.76 4
machine, steamed (2 LD)
Lunch Lipton Ice TeasReach 1 MI 135,20 0.00 0.00 33.80 1
Cake, moon's cake, lotus seed
1 MI 224 .40 3.69 10.01 29.76 3
and egg filled
Afternoen No snackfor this afternoon
snack
Rice, polished, steamed
1 Ccu 371.79 25.05 15.48 33.64 3
(1.5 CU) +
Saute large cucumber and pork /
Dinner
Pad tang ran sai moo
Pepsi 1 MI 105.00 0.00 0.00 26.25 1
Coconut meat, immature 1 LA 88.00 2.56 3.20 12.32 1
Total Nutrition 2194.26 73.40 80.34 295.34

Table 5.2c: Menu 3 from five food menus suggested by the NCS for user 6 and their

respective nutritional composition.
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Energy Protein Fats Carbohydrates
Menu 4 Food name (en) Amount Unit Cluster
(Kcal) (9) (9) (9)
Soy milk low sugar hi calcium
Breakfast 1 MI 383.60 12.92 18.60 41.48 3
(v-soy) + Croissants, butter
(size 59 x 14 x 3.7 cm. )
Morning
Eclair chocolate 5 Mi 195.40 3.20 5.60 31.85 4
snack
Rice, whole grain, milled by
2 LD 478.66 20.50 19.52 56.68 4
machine, steamed +
Curry, red, pork with swamp
Lunch cabbage / Kaeng kuai moo 1 (€ 4]
ta poe
Sugarcane juice, fresh 1 CU 152.00 0.20 0.00 37.60 3
Kanom Kleeb lamduan 5 | M 106.40 1.30 4.80 14.30 1
Afternoon Hamburger with fish 1 Ml 206.55 14.26 7.37 20.74 2
snack
Rice noodles, topped with minced |
1 Mi 365.12 11.41 13.37 49.55 3
beef in gravy
Dinner Passion fruit juice; 25% ) qu 148.00 0.40 0.00 36.20 3
Water melon " = Ml 3. 75 0.33 0.00 2.97 1
Total Nutrition - j 2049.48 64.52 69.26 291.37

Table 5.2d: Menu 4 from five food- menus:*_ su'ggested by the NCS

respective nutritional composition: * *

for user 6 and their

— Protei Fats Carbohydrates
Menu 5 Food name (en) - Cluster
P TIT T n(g) (9) (g.)
Milk, whole, pasteurised, sweeténed™ - S
Breakfast Wi 250 GR 436.10 12.92 20.85 48.73 3
Croissants, butter . J
(size 5.9 x 14 >2_3 _:cm. ) -
Large, soft rice pancake, topped with Tt
Morning 2 .
. shredded coconut, sugar and sesame 1 Ml 370.15 2.87 1.38 86.46 4
snac J 'y
seeds/ Kanom tung taek (Thai) -
Rice, ppolished, steamed + 1 CcuU 486.35 88.62 2221 33.57 5
Lunch Lean pork salad /, Laab/moojlean meat 1 MI
Lychee juice 25% 1 Ccu 110.00 0.20 0.00 27.20 1
Mango, okrong, variety, ripe 1 CU 74.62 0.73 0.18 17.47 1
Afternoon Cracker, pineapple ‘paste filled 2 Mi 66.50 0.68 1.64 12.35 3
snack
Rice, polished, steamed + 1 cu 634.77 51.21 30.91 38.39 5
Dinner Pig, feet, boiled, Chinese style / Palo 1 CuU
Sprite 1 MI 200.00 0.00 0.00 49.00 3
Jujube, apple 2 LA 62.00 1.24 0.12 14.01 1
Total Nutrition 2440.49 | 108.47 77.29 327.18

Table 5.2e: Menu 5 from five food menus suggested by the NCS for user 6 and their

respective nutritional composition.
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The NCS created five menus for each meal, for which she could take this
information to plan menus for the whole day. For breakfast, the first menu, best-matching
food menus were chosen from cluster 3, for which the closet distance between breakfast
nutrition needed and the center of cluster 3 is 0.98510. Then, for morning snack, menus
1, 4, 5 were chosen from cluster 4 and menus 2 and 3 were chosen from cluster 2 with
the minimum distance. The reason that tv\ﬁro groups of menus were taken from two
clusters was the difference among breakfaét(mé,pus. For lunch, menus 1-4 came from
cluster 4 with distances of 0.21224, 0.33281,‘04.130’276‘, and 0.34491, respectively. In

addition, menu 5 came_frem cluster 5 !With distanee of 0.15791. Likewise, afternoon

snack and dinner could.vb‘é’g;

ained in th)e same manner.as shown in Table 5.3.

Meals Meny f}r " = = "Distance Selected cluster

lu#f ,Clu;»:terrt Ql})sterfi Cluster4 | Cluster 5

Breakfast 12,34, ﬁ?}f 1 _.'{1070?’ [, 0.98510 | 1.31380 3
1 .sﬁaa 04260941 0.74442 | 036888 4
2 o.¢234 4_,‘9:60800 ‘_u;lo45o 0.77823 2
Morning Snack 3 6?747153:;.:.'6,66605 0.72223 2
4 0.748100—i.69443 0.64171 4
g 0.69683 | 0.55468 0550805 4
~ way
Y f; 1.08430 0.80254 0.59793 o) '1’17'34:'il 10.52521 4
”‘f_ﬁ-l 1.43260 | 1.19680 | 0.99020 o_532g““r 0.81919 4
Lunch 3 | | 079332 | 052266 | 0.41722 | 0.30276 | 0.55920 4
4 0.97314 | 0.92332 | 0.70395 | 0.34491 | 0.51772 4
5 070811 |084140 |=0.54554 ([} 0.56858%[% 045791 5
1 No snacks
Afternoon 2 0.23966 | 0476019 ‘ 0.66652 ‘ 0.57298 ‘ 1
snack 3 No snacks
4 0.71099" |"0.24010 | 0.67415 %" 0.51693 2
5 0.75572 | 0.76896 | 0.22225 | 0.67267 3
1 0.59205 | 0.21111 | 0.23939 | 0.68776 | 0.61939 2
2 0.91843 | 0.35984 | 0.43305 | 0.55711 | 0.76087 2
Dinner 3 0.35106 | 0.32049 | 0.30212 | 0.66883 | 0.58706 3
4 0.64469 | 0.49738 | 0.26959 | 0.28255 | 0.33655 3
5 0.65589 | 0.67015 | 0.43099 | 0.69458 | 0.37536 5

Table 5.3: Describes the distance for five menus suggestion all day.
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In the next day, she came back to use the NCS. However, she had already eaten “1
bowl (medium size) of macaroni, fried with pork” (see Figure 5.5) for breakfast that
contained the nutritional values as a matrix; [energy protein fats carbohydrates]
= [536 18 22 64]. The NCS then generated a menu for her lunch and dinner as

described in Table 5.4.

.l;w 4 :‘4 g

Fats Carbohydrat
Menu 1 meten)— | Amo - Cluster
(g) es (g.)

Rice, polished, st

g 20.40 69.10 4
Lunch kon (Thai)+ OmIet,}F -sia pennata
added B
€ = Qs
Schw S ﬁan|o&d Fal: T ﬂf | 7ﬁ0 | 1.% ﬁo 41.00 3
Kanom Sali (Thal) ]' Jh | 3 3 | 110 14.03 1
L] L L - L] -
Afternoon 1
Pizza MMshrlmp squid and mushroom 1 Mi 255.44 18.03 8.34 26.99 2
snack
=X
4 hed “steal 5 Ui 9 4 .9 94 3
Dinner,
d, s U i
Lychee juice 25% 1 Cu 110.00 0.20 0.00 27.20 1
Pineapple 1 M 143.35 34.55 0.24 0.94 2
Total Nutrition 2161.57 | 115.31 64.76 276.55

Table 5.4a: Menu 1 from five food menus suggested by the NCS for user 6’s generated

lunch and dinner.
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Amou Energy Protein Fats Carbohydrates
Menu 2 Food name (en) Unit Cluster
nt (Kcal) (g) (9) (9)
Rice with red pork + Roasted red pork dipping sauce 1 MI 634.41 19.75 17.23 100.52 4
Lunch Yakult 1 Ml 66.40 1.20 0.08 15.20 2
Tangelo / Tangerine / Mandarin 1 Ml 30.60 6.73 0.14 0.68 1
Afternoon
‘ Pie egg custard commercially prepared 1 MI 220.50 5.78 12.18 21.84 1
snacl
Rice, polished, steamed + Kaeng som puk loum,
1 CuU 343.36 24.86 11.26 36.14 3
pla-chon-tom
Dinner Calpico Soda 1 Mi 190.00 0.00 0.00 46.00 3
Chinese pear NNz 1799 | 032 0.63 2
Total Nutrition " ""q. l"‘ l f! 2090.94 94.83 63.95 285.36
i
Table 5.4b: Menu 2 from ﬂveﬁ?:g' menu y the NCS for user 6’s generated
-

lunch and dinner.

Fats Carbohydrates
Menu 3 Cluster
(9.) (9.)
Fermented rice nood L 16.74 75.35 4
Lunch Peanut, bake / Kho khea \146.57 5.38 9.17 12.01 3
Kanom Num dok mai m | 1228 1.04 4.88 2212 4
Afternoon %
Pizza with shrimp, squid 255. 18.03 8.34 26.99 2
snack "
L%
Rice, polished, steamed + .52 22.35 11.58 29.38 3
Snakehead fish soup with pii
Dinner
shoot
Lipton Ice Tea Peach 135.. 0.00 0.00 33.80 1
Custard Apple / Sugar apple 136.25 1.63 0.25 31.88 4
Total Nutrition é|152 19 78.23 73.71 295.87

i

Energy Protein Fats Carbohydrates
Menu 4 Food name (er‘ - Amount Unit Cluster
r - " - ﬂ.“’i"i (9. (9. (9-)
Fried nh‘h ag g Ml w . | 10.5 15.4. 103.29 4
Lunch Tipco Rld drap tel-e@ % Il—il | J.O Ll 040(1 l 0.0 21.00 1
N
Persimmoﬂ‘ard-type, ripe 1 - LA 82.68 21.62 0.32 0.80 2
Afternoon Glutinous rice cooked, deep fried, - 1 b " . ]
snack e toppin ’ i 1 el
ice naod th pork, nd J ! [gg
o 0.48 L 315 98 4
soysauce
Dinner Bread, raisin, unenriched 1 MI 63.02 1.82 1.01 12.03 2
Jackfruit, mature 1 MI 30.24 0.48 0.14 6.75 1
Total Nutrition 2226.87 78.04 86.04 287.33

Table 5.4d: Menu 4 from five food menus suggested by the NCS for user 6's generated

lunch and dinner.
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Energy Protein Fats Carbohydrates

Menu 5 Food name (en) Amount Unit Cluster
(Kcal) (9.) (9.) (9.)

Rice, polished, steamed + 1.5 CuU 717.48 25.93 32.32 81.18 4
Saute mungbean noodle and hen egg / Pad wun

Lunch sen sai khai kai (Thai) 1 Ml
Tipco Pomegranate Juice 100 % 1 CuU 60.00 0.00 0.00 16.00 2
Salak palm, fruit 2 Ml 24.00 5.72 0.04 0.20 1

Afternoon Large, soft rice pancake, topped with shredded

snack coconut, sugar and sesame seeds 1 MI 370.15 2.87 1.38 86.46 4

Kanom tung taek (Thai)

Rice, whole grain, home-pounded, steamed + 2 LD 343.53 43.26 13.34 11.89 1
Dinner Radish, dried, salted, fried with egg 1 | }gd
Sugarcane juice, fresh 1 G _152.00 0.20 0.00 37.60 3
Gandaria, Marian plum / Ma-prang (Thai) 6 w4l 53:58 0.48 0.00 14.28 1
[

Total Nutrition 2256.99 96.99 69.82 311.96

Table 5.4e: Menu 5 from'five foed.menus suggested by the NCS for user 6's generated

lunch and dinner. f/) I'i

ps

h.and dinner for user 6 as she already had

L

The NCS gavesa ¢ 'ﬁﬁe!ing for

breakfast. The NCS sglected fi\/e lunch irfn_enus from cluster 4 because the closest

ey R ARAd 44
distances are 0.743264 086547, ,i,o.8754‘§, '0.61173, and 0.75158 respectively,
f Abd x .;"‘_.
as illustrated in Table 5.5. Sy 7
Meals Menu no. 3;;‘ s"; Selected cluster
\ b Cluster 1 | Cluster 2 | Cluster 3 Clusterjjv‘  Cluster 5

,:} 158906 | 1.30865 | 1.00850 o.7432§_ | 1.06430 4

Pt 134975 | 1.21110 | 1.00764 | 0.86547 | 0.99611 4

Lunch o 1.43570 | 1.34689 | 1.12431 | 0.87542 | 1.00861 4

4 149580 | 1.26200 |¥109040 | 0.61173 | 0.95992 4

5 1.54830 [+1.40750 | 11.24790 - 0.75158 | 1.08100 4

1 0.59384 | 0.06604 | 0.65210 | 0.54554 2

2 0.26971 | '0.32954 | 0.59037=x 0.36687 1

Afternoonsnack 3 0.83397 0.37869 0.77990 0.58467 2

4 0.17019 | 0.45638 | 0.46890 | 0.39770 1

5 0.71611 | 0.61089 | 0.52665 | 0.21516 4

1 0.92657 | 0.46358 | 0.39055 | 0.48378 | 0.62676 3

2 0.77645 | 0.44197 | 0.23872 | 0.34326 | 0.42125 3

Dinner 3 0.41093 | 0.23125 | 0.18715 | 0.63366 | 0.54252 3

4 0.88184 | 0.66424 | 0.48283 | 0.13547 | 0.47734 4

5 0.41214 | 05202 | 0.42642 | 0.87082 | 0.60147 1
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Table 5.5: Describes the distance for five menus suggestion for lunch and dinner of
user 6.

Again, in the next day, she came back in the evening and certainly, she had
already eaten a breakfast consisting of “1 dish (medium size) of rice with shrimp” and
“1 medium size of dragon fruit” containing the following nutritional features:

[energy protein fats carbohydrates] = [697 26 24 66] and [38 7 0.7 0.8] respectively.

For lunch, she ate “khao na / ommud sai tua”, and “Pepsi©” that

contained [408 16 13 57] 0 26], respectively. She filled in

the code of those foodstu he NCS was then able to generate

her suitable dinner men aidet of which are \ below (see Table 5.6).

Figure 5.6: Sei W— "‘1". were already had.
0 y

Energy Protein Fats Carbohydrates
Menu 1 Food name (") Amount Uw Cluster
] =" (Kcal) (9.)
N Il r r N r . -
Fried ricith egg : y g. 1"V WH 103.29 4
Pomeg and Grape Juice “100 L wr
Dinner (Chabaa) ‘1 Ml 100. %0 0.00 V) 24.00 1
RAtm, coMledony 5%y 5 £y | ™ 04 op4 1
u d 2 99é 56.34 323.10

Table 5.6a: Menu 1 from five food menus suggested by the NCS for user 6’s generated

dinner.
Menu 2 Food name (en) Amount | Unit | Energy (Kcal) | Protein (g.) | Fats (g.) | Carbohydrates (g.) | Cluster
Macaroni, fried with pork 1 Ml 536.25 18.53 22.75 64.35 4
Dinner Aloe vera drink, flavoured 1 cu 98.00 0.00 1.20 21.80 1
Rambutan 5 LA 73.15 0.95 0.10 17.00 1
Total Nutrition 2069.17 73.94 64.93 298.02
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Table 5.6b: Menu 2 from five food menus suggested by the NCS for user 6's generated

dinner.
Energy Protein Carbohydrates
Menu 3 Food name (en) Amount | Unit Fats (g.) Cluster
(Kcal) (9) (9)
Wheat noodle / Ba-mee with
1 Ml 436.80 18.48 36.12 9.66 5
roasted pork and soup
Dinner Doi-Khum Passion Fruit Juice UHT 1 MI 110.00 4.00 1.50 19.00 1
Banana, horm variety 1 Ml 126.56 1.46 0.11 29.90 4
Total Nutrition 2035.13 78.40 78.61 253.43
AL &
Table 5.6¢: Menu 3 from five food fs ed by the NCS for user 6's generated
dinner.
Fats Carbohydrates
Menu 4 Cluster
(9) (9)
18.55 34.93 5
Dinner
0.00 34.13 1
0.10 15.08 1
59.53 279.00
Table 5.6d: Menu 4 from ted by the NCS for user 6's generated
dinner.
| Fats Carbohydrates
Menu 5 Cluster
(9) (9)
’ 16.74 75.348 4
Dinner Coffee (no sugar add&}, ready to drik . . 0.003 2.4156 2
Mango, pimsaen variety,gpripe 1 MI 169 32 1.836 1.02 38.556 4
e
al il 1. 5 311.19
Table 5.6e: Menu 5ifrom five fi n‘\E suag¥ua(h;ly trle Saor user 6’s generated
dinner. o o/

he NCS gave a counseling of dinner for user 6 as she already had breakfast
and lunch. The NCS selected 5 dinner menus from cluster 4 and 5 because the closest
distances were 0.33677, 0.30404, 0.30488, 0.30794, and 0.30881 respectively as

illustrated in Table 5.7.
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Distance

Meals | Menu no. Selected cluster
Cluster 1 | Cluster 2 | Cluster 3 | Cluster4 | Cluster 5
1 1.18860 | 0.99525 | 0.75792 | 0.33677 | 0.55824 4
2 1.02360 | 0.92036 | 0.65027 | 0.30404 | 0.37355 4
Dinner 3 0.95785 | 0.82901 0.55381 0.31003 | 0.30488 5
4 0.98013 | 0.90724 | 0.62300 | 0.36718 | 0.30794 5
5 1.01940 | 0.91014 | 0.63861 | 0.30881 | 0.36388 4

Table 5.7: Describes the distance for five menus suggestion for only dinner of user 6.

5.2 Discussions and Accuracy.Evaluation
100 users were asked tospaiticipate in dissimilarity oCcupation, gender and age as

shown in Table 5.8. This_propesed methépd generated an arbitrary five menus for each

“h" humber of menus as illustrated above. Table 5.9

— st

shows the comparisons® begtween the "‘.,!aoatual nutrition values and the nutrition

user. In fact, the NCS canigenerate “n

requirements of the user valunteer age: 36'!_3_}(;3@ of ages, weight: 49 kg, Height: 171cm
and level of activity: 4. ald ’uf—;,!
According to the Hams Bened|ct Egyahon she requires 2180.4 Kcal/day.

This consists of 81 77 g. of protem 72.68 g of fats and 299 81 g. of carbohydrates.

Each row in Table 5 9 shows the actual nutrition values of tﬁe five menus generated by
the proposed NCS a‘rild the percentage resemblance tp her nutrition requirements
(Accuracy row). The last'rewsshows the average percentage resemblance of the caloric
content (Energy) 'of the five suggested imenus ‘as—well! as lits’component nutrients.

Percentage accuracy of resemblance is computed ‘@s*described below:

#
ntr_N —ntr_&

y = - )
FPercentage accuracy = 100 e N X 100

where ntr_N represents nutrition needed of each meal computed by the Harris —
Benedict equation and ntr_& represents nutrition get of each meal computed by the

NCS.
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It is observed that for the average percentage resemblance for protein, fats and
carbohydrates are lower than that for total energy content (Average Accuracy row).
There are probably two reasons for this,

1) It is noted that in Table 5.2 there are “0” values in some of the protein, fats and
carbohydrates columns mainly from foodstuffs belonging to either “Drinks” group or
“Dessert & Fruit” group.

2) The NCS was to generate morning/afternoon snacks suggestions to cater for
individual total daily energy requiregents. Because it was based on energy
requirements, it was netreompatible for matehing daily essential nutrient (protein, fats
and carbohydrates) compasitions..For ins-]tlance, as shown in Table 5.2 menu 3, the NCS
calculated user 6’s whole day nut_rition:tlas a nutritional matrix [energy protein fats
carbohydrates] = [2180.4 81.77 72_.6§ 295;.81_]. Therefore, if 35% of all day nutrition is
allotted to the breakfast meal as [763.1;-}28._62 2544°104.93], the NCS generated
breakfast menu of [373.6 9.92 1@@ 46.48’]:&:_rlciluding an additional morning snack of
[277.75 20 11.62 23.33]. In this'i'éas'e, the Ng;fé:ﬁtomatically proposed the need for an
additional morning__snack because user"'é:?"!r’r.é'éds more 111.79 kcal of energy.
To generate Iunch';émh‘owﬁfm?g% of all day nutrition is
[1526.28 57.24 50.88 2_09.86], the NCS has then generatec;l lunch with nutritional matrix
[1629.47 45.79 61.67 228.13]. The NCS is toscheck afternoon snack whether should be
added or | not.s With g the | [algorithms; nutrition | of | afternoon  snack s
[-102.72 11.45 -10.79 -13.27]. Since' nutritional vajue cannot be negative, the value is
adjusted to'zera as|[0%11.45 0¢0]4y ltyshows that the nutritional values of energy, fats and
carbohydrates are “0” but protein are still needed more 11.45 g. In this case, the NCS
will not suggest afternoon snack because it is noted that energy content excess her
needs. Energy content is the important factor to make a decision that a snack should be
included in the breakfast or lunch. This is why the proposed menu compositions of

protein, fats, and carbohydrates are lower than that of energy content. From the
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accuracy of the NCS, this proves that the NCS can aid a nutritionist to create various

food menus.

Gender
Age rating (years) Occupations
Male | Female
7-18 1. Student 10 15
(25 users)
1
3
6
1
3
7
1
19-50 3
(50 users) 2
il - 2
15. Engineer 5 -
— &/
A UYINETNIRYINI °
| |
q . ice worker 2
g o
QRN AINTHENAINE 2
5 e
q

(25 users) 5. Manager 3 -
6. Government service 2 -
7. TOT office staff 2 -
8. Free (Retirement) 3 -
Total 50 50

Table 5.8: User’ volunteers job and gender description.
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Nutrition Requirements
User 6 Energy Protein Fats Carbohydrates
2180.4 Kcal. | 81.77 g. 72.68 . 299.81g.
Actual nutrition values from menu 1 222411 82.46 69.83 321.11
Percentage accuracy of menu 1 (%) 98.00 99.16 96.08 92.90
Actual nutrition values from menu 2 2125.32 99.15 69.22 276.53
Percentage accuracy of menu 2 (%) O 7. 4ir 78.75 95.24 92.24
Actual nutrition values from menu 3 2194.26 73.40 80.34 295.34
Percentage accuracy of menu.3 (%) 99.36 80.76 89.46 98.51
Actual nutrition values from menu.4 2049.48 64.52 69.26 291.32
Percentage accuracy of menué (%) 94.00 78.90 95.29 97.17
Actual nutrition values from menu 5 244{5.49 108.47 77.29 327.18
Percentage accuracy of mend'5 (%) 4 ss.a7t 67.35 93.66 90.87
Average percentage accuracy from 5 ¢ T 4
95.3§ N 82.78 93.95 94.34
menus (%) /il

Table 5.9: Comparisons between actual nutrition values and nutrition requirements for

user 6. e .
. =] :,J..-'

il

In Table 5.170, 511, anc-5:42, notib‘éj"-!tﬁat all the user's menus have higher
percentage resembién@e-ualues-#z—teﬁms_@f—enepg%emteht than for their nutrient
composition. In paHiCUIar for user 24 in Table 5.11 sugg:je;sted the NCS might have
matched the wrong féédstuﬁ‘s due to his career as a bédminton athlete. Due to his
occupational/demands; he trains for-over 8 hours a day which he requires some specific
high caloric food items to meet his daily energy expenditure. He needs almost double
the amount of energy'that is usually required. This is.as fallows: energy = 3057.86 Kcal.
(protein = 114.67 grams, fats = 101.93 grams, carbohydrates = 420.46 grams). This
translates to a breakfast energy requirement of 1070.25 Kcal (protein = 40.13 grams,
fats = 35.67 grams, carbohydrates = 147.16 grams). As a result, within the database
there are no foodstuffs that possess such high-nutrient content. The NCS therefore could

only suggest the breakfast menu with an energy content of 503.6 Kcal. Based on the
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NCS algorithm if the breakfast menu nutrition composed of less than 35% of daily
energy intake, as in user 24, the NCS would suggest him to consume more morning
snacks. In user 24’s case, in order to resolve this energy demand-recommendation
discrepancy the NCS had to additionally suggest snacks amounting to 252.06 Kcal.
The final proposed breakfast intake subsequently totaled to 755.66 Kcal, which was still

314.59 Kcal short of his calculated ritional requirements. That is why the mean

% enus of user 24 is lower compared

percentage resemblance (Ac

to the others. As described"i ' le 5.10, two boys no. 21 and 25
T—
are obesity, and then t{ L [ ms of them is lower than other

classmates.

The NCS grea ‘age between 7 to 60 years.
However, in case of 00 Kcal or greater than 3000
Kcal, the accuracy mi e database contains only food
item with medium nutriti i __- | users. Moreover, the occupation is
one more thing to concern. : er is sedentary. He or she sits all day

during working. One more example‘is e needs some specific nutrition with

higher quantity than generaroficers

AULINENTNEINS
RINNIUUNIININY
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User no. | Average percentage accuracy combining five menus (%)
Energy Protein Fats Carbohydrates
1 93.5972 | 72.5914 | 88.3724 85.2410
2 97.9646 | 80.1561 | 87.9862 90.8560
3 89.1005 | 76.1341 | 79.9287 87.6674
4 95.1161 | 65.2523 | 87.3137 94.5414
5 91.6584 | 71.4227/ | 90,0498 83.8500
6 95.0448.}81.6594 |=90.6765 89.9605
7 9ZA4228"1-87.2519 | 9316662 91.6849
8 92%526" |/ 7312183 | 871066 89.5639
9 96.5389 8@.665_0 .| 89.7328 93.6023
10 9879185 J| f57.9403. | ‘o018 90.0274
11 9511654 %7.2353’*;‘ " 87,9702 93.1980
12 94.9893" | 77.3952_‘-;'* 83.7488 90.9332
13 89.7987 | 484547 67 5665 84.9088
14 94.7352 87.2768 jf§63534 94.6993
15 (n95:0187 | 691561 | 92.3512m| £~ 94.1254
16 47949941 | 78.8952 | 90.4970 |1.) 93.9618
17 98.3473 89.3647 | 92.1743 96.0996
18 98,6455 | 85.8049 1./93.9345 96.6206
19 87.4346 ||| 852814 ( 85,2100 82.7843
20 94.7830 | 88.3680 | 94.4377 94.5978
21 83[7277. |. 81.3985 /| 83.5969 81.3829
22 96.8973 | 88.4645 | 92.1110 95.7021
23 95.8665 | 95.2976 | 91.6559 95.0133
24 96.6961 | 75.7090 | 80.3056 88.5316
25 84.5288 | 71.6261 | 81.8617 74.6237

Table 5.10: Twenty-five children volunteers between 7-18 years of ages described

actual percentage average accuracy combining five menus of each other.
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User no. | Average percentage accucary combining five menus
Energy (%) | Protein (%) | Fats (%) | Carbohydrates (%)
1 98.0815 82.56357 | 92.9335 94.7725
2 91.2157 74.3125 90.6923 87.2825
3 94.7386 83.2037 | 93.2025 89.7856
4 98.9436 90.7898 | 92.6276 97.3301
5 98.5646 943463 4 94.7311 94.0111
6 96.2580 82.7513" 4" 9442606 95.4865
7 96.7568 86.5107 =|.05.1156 95.3468
8 QL' G316/ 1 192.69%5 91.3353
9 984760 73.0906 " | 94.8223 96.7057
10 osta8 J|/ 822507 | 86.6164 92.2857
11 Sl By o | 74.96%4 %[ 81.6933 87.9015
12 89.5166 :_81.89355'_:_} 197398 81.0916
13 96.6424 |.i90.1 02-"4::?4 194.0498 94.8215
14| 90.6634%1 653686 | 85.0865 83.4515
15 9543179 = ':80.4609?' "-9'5.71 90 | .. 90.0853
16 | @4—1835——7“1*3953 90: 1124 |+ | 91.6876
17 91.8514 89.0925 | 91.6524 | 89.0376
18 97.6745 76.2306,, | 86.1352 90.7852
i 90.0963 88.0885 | | 87.8850 86.6557
20 96.6625 76.9825 | 88.8005 79.5606
21 91:9526 66.0051" | 89.0234 88.8624
22 96.9306 92.6530 | 93.1537 95.9629
23 87.9374 84.6108 | 80.5874 85.7822
24 72.5027 67.9978 | 86.0561 67.7697
25 95.7687 94.5023 | 93.1980 94.9322

Table 5.11: Twenty-five out of fifty adults’ volunteers between 19-50 years of age

described actual accuracy percentage average combining five menus of each other.



User no. | Average percentage accucary combining five menus (%)
Energy Protein Fats Carbohydrates
1 93.9895 | 73.1307 | 93.4835 91.4592
2 94.1417 | 67.4764 | 93.7275 94.0433
3 96.3455 | 77.3580 | 92.0843 94.9026
4 95.9059 | 66.0263 | 95.8770 92.4868
5 92.3006, | 82.7815/ | 914336 91.0390
6 93.5746.|.86.1497 | =80:214 85.3844
7 90:8255 _|-62.8825 | 90.0998 85.6840
8 96844 | 844343 \|\ 922830 92.2880
9 97.5083 62:.1573 | 96.1901 94.9751
10 913266 f| 657948+ | 846202 91.2736
11 902438 80.0798‘1 90,0484 81.0775
12 94.6068f |©62,9776 | 89.6959 89.0721
13 89.4292 | 77'_9.0910V-IH:V:_T§§3J.0664 83.6897
14 94.3378 | 763194 fj—r_:s'g.emz 94.1419
15 |\944622 | 86.7800 | 89.7866 93.2138
16 ,.;'96.5530 76.9762 | 87.9223 92.0190
17 91.6798 | 73.3146 | 90.3690 81.7448
18 95974 | 70.9160 /85.1399 93.0447
19 94.0177 ['|! 126005 § 892902 93.9914
20 96.7770 | 917992 | 93.6993 94.2505
21 95.4790¢ |1 84.7246 /|| 88.7617 87 18527
22 95.7917 | 85.9215 | 89.3746 91.7641
23 95.7130 | 81.3794 | 94.3359 95.4542
24 94.7428 | 66.0707 | 89.9442 91.4436
25 96.5888 | 83.1331 | 91.0956 93.6461
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Table 5.12: Twenty-five older adults’ volunteers between 19-50 years of age

described actual accuracy percentage average combining five menus of each.
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Nutritional content
The NCS & Harris-Benedict

Energy Protein Fats Carbohydrates

(Kcal.) (9. (9. (g.)
Harris-Benedict : 1000 Kcal of energy 1000.00 37.50 33.33 137.50
NCS: The average accuracy from 100 menus | 1297.77 51.83 28.83 209.77
Average percentage from 100 menus 70.22% 59.35% 83.55% 47.44%
Harris-Benedict : 1500 Kcal of energy 1600:00 56.25 50.00 206.25
NCS: The average accuracy from 100 menus 160499 L 68.30 47.34 227.30
Average percentage from 100°'menus 4 92.55% 76.09% 92.66% 88.15%
Harris-Benedict : 2000 Kcal of energy 2000.00 75.00 66.67 275.00
NCS: The average accuracy from 100 menus '.I 2019.94 87.41 64.57 275.90
Average percentage from#100 menus _ f. 9?_.49% 78.98% 92.89% 95.73%
Harris-Benedict : 2500 Kcaliof energy ' = 2500.00 ONe 83.30 343.75
NCS: The average accuracy ffom 400 menus 3492.92 96.97 82.84 341.77
Average percentage from 400 menus ' 97.60% 87.51% 94.61% 96.19%
Harris-Benedict : 3000 Kcal of engfgy 3__&)6;0.0'0 112,50 | 100.00 412.50
NCS: The average accuracy from 100meF1us 26-;56-‘0(}..I 95.56 92.16 360.06
Average percentage from 100 menus 87.86% 80.83% 90.59% 87.22%

T

Table 5.13: The compa'ris"()h when the'é‘r%'_éf'lﬁ content js.in difference state.

Table 5.13 shows thét ‘the NCS gives the accurate recomr:'n:endation. From testing with
generated 100 menué’-by specifying the required nutrition as five levels: 1000, 1500,
2000, 2500, and 3000 Kealy respectively. For examplewith- energy of 1000 Kcal, this
causes the specific quantity of energy of 1000 Kcal, protein of 37.5 g, fats of 33.33 g,,
and carbohydrates,of 4375 g«by.using Harris-Benedictsequation. Nevertheless, using
the NCS and generated 100 menus achieves energy-of 129777 Kcal, protein of 5183 g,
fats of 28.83 g., and carbohydrates of 209.77 g. It is obvious that the difference of
nutrition of the equation and the NCS is somewhat high because the average accuracy
is 70.22%, 59.35%, 83.55%, and 47.44 %, respectively. This confirms the concept that

this system is not compatible for users who need nutrition not much enough as

previously mentioned.



CHAPTER VI
CONCLUSION

This research the NCS is proposed to suggest nutritional meals for the three
daily main meals (breakfast, lunch, and dinner), two meals (lunch and dinner), or one
meal (dinner). With this NCS, the users not only taste delicious local Thai mixed food
dishes as well as one-plate dishes, but alsorcan know how much important nutrition
(energy, protein, fats, and carbohydrates) they take in. With the provided nutritional meal

o
information, users will realize=if they cénsume too.much calories to gain excessive
weight. If so, they havesto spendimore tir.lne to take exercise to prevent chronic disease
such as heart diseases'andydiapetes. :

The results from the 100 user vo%nteers suggest that the NCS is capable of
generating individual menus and élso offélij_né a variety of dietary choices. The users
were satisfied with the program and its mterﬁace with many willing to consider using it

o 4 ol

again. The NCS can be useful for.people WhQ.'_;a\.![gaconcerned with their health and more
specifically, their dietary habits. " * -

This researo[ﬁhas_desmibgd_the_dﬁsign_and_implém'entation of the NCS that
combines two techh‘-orlogies, K-means clustering and expe{E-lsystem, in order to assist
people in suggestiné a customized food menu that’ caters to their nutritional
requirements.

To compare the NCS with nutritionist, the nutrition values of five menus from the
nutritionist; for 'user6 jare obtained. From her |personal profile, the nutritionist
recommends her energy should be 2000-2500 Kcal, together with the relevant nutrition
is allowed as suitability as shown in Table 6.1. Like Table 6.1, the average nutrition value
from the NCS that is 2206.73 Kcal. of energy, 85.6 g. of protein, 73.19 g. of fats, and

302.3 g. of carbohydrates as shown in Table 6.2, the average percentage accuracy of

the NCS with respect to the nutritionist is shown in Table 6.3, containing 97.13% of
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energy, 96.03% of protein, 85.23% fats, and 84.22% of carbohydrates. This means that

the NCS might be helpful to nutritionist to create new various food menus with high

accuracy.
Nutritionist's Recommendation
Menu no. | Energy (Kcal.) | Protein (g.) | Fats (g.) | Carbohydrates (g.)
1 2200.00 100.00 65.00 350.00
2 2300.00 ~: " .. 100.00 320.00
3 2250‘&.: ) : 7 300.00
4 ZWE . i 00 290.00
S 25000 m 7 36 310.00
Average 314.00
Table 6.1: The \ rom nutritionist
Menu no. Carbohydrates (g.)
1 321.11
2 276.53
3 #é 2194.26 ., 29534
4 12049.48 P 291.32
7729 | 327.18
302.30

VAo

\ enle_rfrIJQhe NCS.
s

Jét-] ao%jendation (%)

E%ergy Protein Fats Carbohydrates

.

97.1330 96.0280 85.2271 84.2194

Table 6.3: The average percentage accuracy between the NCS and

Nutritionist's Recommendation.
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The NCS can be extended to more users by adapting it for use on mobile
phones (SMS or Internet based via a phone application). And this could be enhanced
by adding more foodstuffs in the database in order to give counseling to all sort of users

such as sportsman, children, patients, the elderly that vary greatly in nutrition.

AULINENTNEINS
PRIAATUAMINYAE
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APPENDIX: lllustration of the processed raw data which are separated into five majors.
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1. Main dish of 209 foodstuffs -
V + - ol Energy Protein Fats Carbohydrates
ID Foodname (th) mount Unit UnitG Size Cluster
_/j j = (Kcal) (grams) (grams) (grams)

72001 | $1vmaunad@ieauanuli / y 1 lMI 320 460.80 | 21.12 12.80 64.96 5
71001 | f19my v /f; i Miss [\ 805 497.15 | 21.96 18.00 61.92 4
74001 | dnpgnnedl / z/ i = 283 597.13 | 26.60 24.90 66.79 4
71002 | darianyldld / / f" P @ W 3es 489.24 | 19.12 21.71 54.11 4
72002 | #astilrt + shAndinastuln F 4 J,:’T / 1.4 MI | 283 631.16 | 20.55 26.67 77.83 4
72003 | Fravmnli + vandnovunti Z oy MI;" g3 584.80 | 19.37 12.00 100.71 4
71003 | #1auyund + ﬂﬁym”mmium J.«" il i {8,307 634.41 | 19.75 17.23 100.52 4
74002 | $nadin (1fla) b e M 324 592.89 | 10.56 15.42 103.29 4
71004 | dnanynseu e MI:_TJJ_ 307 537.25 | 2241 23.03 59.87 4
72004 | #astuliiven " T M| 283 £ 65373 | 2434 | 2038 93.11 4
74003 | dnauiinflatng ¥ i i 307 - ‘; 40831 | 15.96 12.89 57.10 5
74004 | #rndiniTnssls - 1 Ml 230 et 356.50 | 9.20 13.34 49.68 5
72005 | dnannlidalunzine 1 M1 230 ' 432.40 | 19.78 15.18 54.28 5
74005 | $1nalanz1i 1 Ml 320 582.40 | 18.24 20.48 80.64 4
71005 | f1aviynan # Mi 307 442,08 | 23.64 9.82 64.78 5
74006 | H1audunn (Eraadu+Eunnine) 250 GRI| 250 440.00 | 12.31 14.63 64.75 5
84001 | nszmnzdanilyednia 1 Ml 369 306.27 | 26.94 19.19 6.27 5
84002 | fnlne (fat12 %) 1 Vil 286 677820 22.02 35.18 68.07 4
81001 ﬁQﬂLéFJ’]L’zuLﬁﬂLLﬁQMH 1 M 225 47025 17.78 23.40 47.25 3
84003 ﬁqsulﬁml,ﬁuiun&iﬁm%é”q’lzﬂqj 1 M 325 630.50 | 20.48 31.53 65.98 4
84004 ﬁrsmﬁml,éfulunail,ﬁum‘iw 1 M 450 319.50 | 12.60 12.15 40.50 1
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i Energy Protein Fats Carbohydrates
ID Foodname (th) Amount | Lilrni ’UnitG Size Cluster
j ' (Kcal) (grams) | (grams) (grams)
81002 | rneiaadulunjsraniinng 1 i 890, 436.80 | 11.31 21.06 50.70 5
84005 | TUNAUTIIUN, NIANAIN 1 364 436.80 | 9.10 16.74 62.24 5
84006 | WuNAWINRHD, NAWTe 1 MI 364 269.36 | 17.11 10.56 26.94 1
84007 | muAwsinedn, ananans - M 364 49868 | 11.28 16.74 75.35 4
™ |
84008 | TUNAUUIYI, N1ANATY / 1 1M| 364 26572 | 13.10 7.28 37.13 1
84009 | wusAuennTl * [/ 1 ',ML | 364 309.40 | 14.20 10.92 38.95 1
84010 | rheifiaauile ,f"' [ —_—" 436 305.20 | 17.00 8.28 40.55 1
= 4 £ & —_ )
84011 | flogdu ' E N ¥ 290.64 | 15.92 12.80 28.37 1
P + A ] T W
84012 | nagLAgaLaN (NILLALIIULNG) / [ F 5 YN 380 497.80 25.08 28.12 35.72 3
81003 | faenieaiiedy f i e [ ol 406 36512 | 11.41 | 1337 49.55 5
A r i '
84013 | fheifaaindiug P L 702.00 | 63.38 31.85 40.30 3
83001 | mheuadulugsaniinfs r Fatdg 32760 | 9.36 10.53 48.36 1
84014 | uzulgnduun == 310.80 | 18.06 10.08 36.54 1
81004 | uxmiluyuaria Sl M 720 . 436.80 | 1848 | 36.12 9.66 3
I
S v . F
81005 | uzuiutie T 1 cu | 146 -t 337.26 | 11.97 20.29 26.72 5
84015 | wian, Waan, W A 1 Ml 436 et 335.72 | 20.06 1.77 37.50 5
84016 | Wwian, gnTwiladn, \aan-Tey, un 1 MI | 470 366.60 | 27.73 7.99 47.00 1
84017 | Wfwian, gniuiledn, Wean-itae, ulia 1 MI 225 353.25 | 19.35 12.38 40.95 5
84018 | Wwian, gnTwiiedn, uis ! Ml 225 344.25 | 12.38 15.08 39.60 5
84019 | Wund, \Hadlen | M 436 348.80 | 23.54 11.77 37.06 5
84020 | iund, \iagan, 11 1 MI 436 313.92 | 19.18 8.72 39.24 1
84021 | Wund, \Haan-Aag, 1 1 M 436 37932 |, 30.08 7.85 47.52 5
84022 | und, gnawiiada, 1 i MI 470 23500 |} 15.04 6.11 31.02 1
84023 | undl, gniuiiada, Hadn, 1 Ml | 470 31020 | 2256 7.05 39.48 1
84024 | iuudl, gnTwilada, WWean-aee, utts 1 MI 225 364.50 | 18.90 16.20 35.78 5
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] Energy Protein Fats Carbohydrates
ID Foodname (th) Amount L,lrn;f fUnitG Size Cluster
J ' (Kcal) (grams) | (grams) (grams)
84025 | v, zgn%uﬁfar’h, utha 1 M ot 342.00 | 13.28 10.35 48.83 1
84026 | \duluny, gnauiledn, i 1 LM 470 286.70 | 21.62 3.29 42.30 1
84027 | wEulury, zgn?nw:f‘fm"q, ean-ilat, i 1 Ml 470 319.60 | 24.91 7.52 38.54 1
84028 | &ulug, @.ﬂ?ngzuLﬁ@i/’l, ean-Tlee, utie i LM 225 364.50 | 17.33 15.30 39.83 5
81006 | wuluny, ny, 1 / i Elvn 436 340.08 | 30.96 15.70 18.75 5
81007 | dadnnzlsfl, vy "4 g I, '.,ML L RG2S, 536.25 | 18.53 22.75 64.35 4
84029 | dnlve (Fat 6 %) j . ‘L/Il 286 440.44 | 18.30 17.45 52.62 5
64001 | Hraid, daana, fha (15 Haemaa)+ Hanlaman 4 _ 3 ) du § 20 324.16 | 23.93 12.10 29.36 5
61001 | 4191, 90119, Tia (1.5 Baemaq) + t?mm?;'aﬂumg, / f. 1 Ch 200 33548 | 26.25 13.08 28.02 5
61002 | F19n, dna, Tl (1.5 faemag) + Lmqﬁmﬁﬂz&mu@:@ﬁa rf'f s i 4e [ Jodd) 4000 348.34 | 21.27 12.74 37.64 5
64002 | 41940, Fna, Tl (1.5 faemag) + Fududne r s_fj.' Cyr_,'j_ 200 42344 | 25.21 19.54 37.17 5
61003 | i, T119, e (1.5 Haemag) + unsiamsmin Fatd cu e:’ggo 577.62 | 34.25 28.40 48.10 3
64003 | #10i%n, dhan0, T (1.5 Faemag) + unaides T cu‘_—,_.:_:zoo 329.36 | 23.46 11.06 34.39 5
62001 | 412k, 90919, e (1.5 Eaemag) + finanli e cu 200~ 492.86 | 31.21 26.11 33.79 3
64005 | 419141, 9179, T (1.5 Aaemna) + Fuansinasldiany e _% 250 GR 250 E o 299.83 | 20.82 11.04 29.49 1
64006 | 41910, 90119, Ha(1.5 Hamag) + unsdaa wd 1 cu 37 et 318.00 | 20.54 12.89 30.44 5
61004 | 490, Taana, T (1.5 Haemag) + sy, i / Ao, Szl 1 ClUL iy 634.77 | 51.21 30.91 38.39 3
64007 | #10i%n, 90910, T (1.5 Baemag) + unadmdn (ldldned) 1 cu 230 ) 354.60 | 21.73 11.11 42.39 5
64008 | e, dhana, e (1.5 Haemag) + unadiide | cu 200 392.94 | 26.21 15.84 36.92 5
64009 | d191%n, 8119, T (1.5 Haemag) + unamielines 1 cu 200 29822 | 18.43 10.84 32.24 1
64010 | #1aun, 9119, e (1.5 HBaemaq) + unamsielgfleih 1 cu 200 302.66 | 19.45 10.98 31.90 1
64011 | 410k, 90119, e (1.5 aemag) + unavgagerldmieliines 1 cy 200 34452, |, 22.35 11.58 29.38 5
64012 | #1aukn, 4119, e (1.5 Baemag) + unad oHAn 4 cu 280 40465 || 2355 16.33 41.59 5
63001 | 41q&, 4R, ¥ (1.5 Baamag) + Lmqﬂw‘:i-ﬁq/ﬂmuﬁn, ussqnsziles 1 SM 170 500.56 | 26.12 27.22 38.16 3
62002 | #1aukn, daama, e (1.5 famag) + unanzii-lindle, ussqnsziles 1 SM 170 509.06 | 31.90 23.99 41.56 3
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] Energy Protein Fats Carbohydrates
ID Foodname (th) Amount L,lrn;f fUnitG Size Cluster
J ' (Kcal) (grams) | (grams) (grams)
62003 | Faukn, dawna, e (1.5 famag) + wnadaavaw linile, ussqnavilas 1 Sl 70 495.46 | 3275 23.82 37.99 3
62004 | d191%n, 019, 11 (1.5 Haemag) + unaiiia-lrnite, ussqnazilas 1 | 4SM 170 515.86 | 33.09 25.35 39.18 3
62005 | 419&1, dR219, ¥ (1.5 Baamag) + Lmqwmuq—yl,ri/ﬁ'a, usqneziles 1 SM 170 527.76 | 39.89 24.33 37.82 3
62006 | 41210, Tauna, T (1.5 Famng) + unssiastiu-liatle, ussqnsziles - / | SMy | 170 512.46 | 31.56 22.29 46.83 3
64013 | 419181, 4ma1n, s (1.5 tioemaa) + unadigawanugnulainig / i I"LCU 200 527.86 | 31.16 28.56 36.99 3
62007 | 41240, G99, Tl (1.5 Hamag) + el (@nana) fﬁ 1, -,CLL 210 650.50 | 43.30 28.63 55.37 3
62008 | 2k, daana, Tl (1.5 Baemag) + unetl j y . 5_9 200 43760 | 27.35 19.80 37.92 5
62000 | #haidn, daana, e (1.5 Haemag) + unenzuidln (@nana) o £ F | Gy #1909 529.66 | 41.80 24.07 36.92 3
64014 | 412k, 90119, i1 (1.5 Haemaq) + unedaia / f. 1 Ch 208.3 54467 | 36.52 23.76 46.79 3
64015 | 419&1, 4m219, Y (1.5 Bamag) + wneduinu, lddandan-gin rf'f boqad o4 4200 34336 | 24.86 11.26 36.14 5
63002 | 4190, G979, Th (1.5 Haemag) + Bueinds r s_fj.' Cyr_,'j_ 200 364.36 | 29.81 12.82 31.89 5
64016 | 4aukn, G219, e (1.5 Baemag) + daluile (21ana) y Pt cu ,529?3 683.04 | 47.31 28.75 59.22 3
64017 | $19n, dana, Tl (1.5 femng) + dadnijedu 7 03 43555 | 21.06 23.89 34.60 3
64018 | d1aukn, 90119, Tia (1.5 Haemag) + Tnfudulalaln =" Ml 200 717.48 | 2593 32.32 81.18 4
61005 | 4210, Taana, s (1.5 faemag) + danzuanmenlduy N _{. 1 cu 123 _E | 38777 | 2467 16.55 35.60 5
61006 | 4190, G99, Tha (1.5 Haemag) + dardndjednilduy A 1 cu 123 o 41291 | 27.70 19.17 32.98 5
61007 | 41910, Taana, Tl (1.5 Haemng) + daundinlduy 1 UM -7 371.79 | 25.05 15.48 33.64 5
64020 | F19n, Fana, Tl (1.5 femag) + dadnilelng (Huung) B 1 cu 123 ) 404.86 | 19.48 18.75 40.29 5
61008 | 419&1, 4m219, ¥ (1.5 fiaeimaq) + Hawnananldny | cu 123 378.51 24.57 16.36 33.65 5
61009 | 4121%7, Fauna, Tl (1.5 Hamag) + dadasenlduy 1 oy 128 44722 | 28.72 21.04 36.26 3
64021 | 4190, dwna, Tl (1.5 Hemng) + davnuvenldld 1 cu 130 37855 | 21.02 17.72 34.09 5
64022 | 41240, Fana, Tl (1.5 Hemas)+ daundiauldl 1 cy 123 403.32., | . 20.96 19.89 35.64 5
61010 | Hraidn, G, the (15 Haemne)+ danzumallaTduy i cu 144 481.84 || 25.42 21.01 35.94 5
61011 | 419&1, 4m219, ¥ (1.5 Baamag)+ ﬁmﬂ:uﬁﬂm@n‘l@iug 1 cu 123 387.77 | 2467 16.55 35.60 5
61012 | 41910, Taana, s (1.5 Hamns)+ dadadnenaldoy 1 cu 123 40248 | 27.27 17.48 34.53 5
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] Energy Protein Fats Carbohydrates
ID Foodname (th) Amount L,lrn;f fUnitG Size Cluster
J ' (Kcal) (grams) | (grams) (grams)
61013 | 41940, Tawna, Tl (1.5 Hamns)+ dainifelng (Fuana) ey 1 CaA 386.51 | 31.98 14.32 32.91 5
61014 | Hraidn, G, the (15 Haemn)+ dndnasiinldmy 1 LJcu 123 399.08 | 25.77 18.86 32.10 5
64023 | 412k, 90119, e (1.5 Haema)+ ialalla, dala 1 cu 87 437.69 | 21.49 23.54 36.18 3
64024 | 412k, 90119, e (1.5 Baemas)+ dnnases, dald - 1 = 126 46592 | 22.66 28.85 29.43 3
64025 | Hraidn, G, the (15 Haemna)+ galany i icu 156 540.33 | 31.94 28.92 38.82 3
64026 | 412147, T9na, Tl (1.5 Hmas)+ daudialanan fﬁ -,CUJ. 142 523.54 | 31.24 27.63 37.91 3
62010 | ik, daana, Tl (1.5 aemae)+ ti’mﬁmLﬂ%ﬂuiﬁldmﬁ@l,ﬂmxj 200 ‘(_BL?. 200 52211 | 31.71 25.57 41.70 3
64027 | 4190, dana, Tl (1.5 Hawmas)+ HviEnusanes (water 20.7%)" _ : ﬁg { 346 335.10 | 24.79 11.91 32.65 5
Yok, dmeng, T (1.5 Baemaa)+ sivinnedl, du + m;euqu%iwam/ / L
64028 / 0.25 cU:,| 576 537.80 | 17.60 20.40 69.10 4
(1R, Tzaw) rf' £ i B
64029 | daidn, dnam, e (1.5 Fatimag)+ dwanmiy 4 9._2: Cu‘r_.,-j_m 61 29327 | 1843 10.70 31.25 1
$na&n, dna9, T (1.5 Baamag) + thvanianuii (Uangneing) r Tl
64030 CU- |- 2184 334.89 | 24.39 11.93 32.94 5
(water 16.1%) = = .
64031 | ik, 9119, T (1.5 aeimaq) + tnangea _ 1=5¢E cu 00~ 40732 | 26.80 18.14 34.70 5
64032 | #1aun, 4119, T (1.5 Baemag) + nardniagn o 0.5 CU | 1215 4 514.96 | 26.41 27.36 43.49 3
64033 | 4ok, 9119, Tl (1.5 Haemag) + vaudatimsaeies e 0.5 cU | 1215 v 362.86 | 19.76 17.41 33.14 5
64034 | dnaidn, 0109, T (1.5 Baemna) + Ynuas /wanaues 0.25 (G (s 427.36 | 26.86 15.96 43.99 5
64035 | 41010, 90119, i1 (1.5 Haemag) + Bnun (water 7.9%) 2 B 6.5 - 328.16 | 21.51 13.96 29.74 5
64036 | 412k, 90919, e (1.5 Haemag) + WINUIAN (water 38,8%) 2 B 13 297.16 | 18.31 10.96 31.74 1
64037 | 0¥, da919, T (1.5 Baamag) + el Au (AN 15%) 1 cu 227 1/2 Gup 409.58 | 29.41 19.91 28.57 5
73001 | wesunawnanldld 1 M 192 416.64 | 15.36 27.07 28.22 3
63003 | 41aun, 90219, i (1.5 Baemag) + viennuzg 1 cu 156 1/2 Cup 44842 | 28.21 21.53 36.15 3
64038 | #naidn, 90910, T (1.5 Bnemng) + sievaitlandauluee 1 cu 156 1/2 Cup 489,32 | 31.66 2557 33.49 3
64039 | 410k, 90919, e (1.5 Haemag) + dannakiles 1 M 55 316.16 | 23.83 11.54 29.72 5
64040 | #9141, Taana, The (1.5 fioemng) + anulangn 1 cu 80 326.26 | 23.77 11.94 31.38 5
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i Energy Protein Fats Carbohydrates
ID Foodname (th) Amount | Lilrnf ’UnitG Size Cluster
j ' (Kcal) (grams) | (grams) (grams)
61015 | 41910, Taana, Tl (1.5 Famng) + arumey, laithudu 1 CUAM o0, 486.35 | 38.62 22.21 33.57 3
62011 | 4190, dana, Tl (1.5 famag) + i 1 LJcu 120 453.54 | 32.18 21.14 34.24 3
64041 | 4120, dana, The (1.5 Femag) + Suagee 1 cu 132 507.14 | 29.77 27.77 35.08 3
64042 | 4210, Faana, T (1.5 faemag) + ddayy ™ Y | O e 51011 | 3050 | 2297 45.76 3
62012 | 2k, 40919, T (1.5 Eaemag) + el Au (AN 15%) / 1 ol 227 1/2 Cup 409.58 | 29.41 19.91 28.57 5
63004 | 4120, Tauna, Tl (1.5 fawmng) + Herles, quuilmen ’r[/ ',ML; 40 1x8em. 399.69 | 22.57 19.26 34.27 5
64043 | #1adndes, i (2 ) + findanyan Z L £ r _ @ 200 22520 | 10.18 3.22 37.94 1
61016 | Hradndes, il (2 i) + Faasaslumy 4 ¥ E QU § 200 236.52 | 12.50 4.20 36.60 1
61017 | d1aidndes, i (2 vindl) + Lmﬁm%u‘lwwquﬂ%yu / [ FyF oz Ch 200 249.38 | 7.52 3.86 46.22 1
64044 | §midnkes, la (2 ind) + ddusoe f I &) Jodd o0 324.48 | 1146 | 10.67 45.76 1
61018 | Fnaidinies, e (2 vinil) + unadavanin r !L.l" Cl_;lr_,{‘_ 200 478.66 | 20.50 19.52 56.68 4
64045 | #1adndes, 5 (2 ) + unades ' Fabdg Cur;.;i'ggo 230.40 9.71 2.18 42.97 1
62013 | d1akndes, i 2 indl) + dindnli 7 Cu??:zoo 393.90 | 17.46 17.23 42.37 5
64046 | Fnaidndes, iy (2 inil) + Hudnsndsldany “1= 250 orRA[* 250 - 200.87 | 7.07 247 38.07 1
61019 | #1adndas, i (2 Vi) + wy, Wi / Af, Funeld f_y_i 1 M 132 __'2 4 535.81 37.46 22.03 46.97 3
64047 | ranndes, e (2 i) + unddmén (ildn=A) wd 1 CcU | 230 et 25564 | 7.98 2.23 50.98 1
64048 | #ranndes, e (2 i) + unaiiaile 1 cu 200 293.98 | 12.46 6.96 45.50 1
64049 | Frau¥nndeq, fia (2 i) + unamieliinea ) 1 cu 200 ) 199.26 | 4.68 1.96 40.82 1
64050 | drakndes, fa 2 vindl) + unaielillsitin 1 CU.| 2200 203.70 | 5.70 2.10 40.48 1
64051 | daidndes, e 2 i) + unsangeuldmieliined 1 cu 200 212.56 8.60 2.70 37.96 1
64052 | Hhadnndes, e (2 i) + unddmén 1 cu 230 30569 | 9.80 7.45 50.17 1
64053 | dnaidndes, iy (2 i) + una@uavanugiuilaaniag 1 CU 4| 200 42890, |, 17.41 19.68 45.57 5
62014 | F1andes, i 2 inil) + daaiuln (ande) q cu | 2101 551,54 || 29.55 19.75 63.95 4
62015 | d1akndes, i @ vindl) + unathld 1 cu 200 338.64 | 13.60 10.92 46.50 1
62016 | #nakndeq, Tl (29l + nevidld (87ana) 1 CU | 1996 430.70 | 28.05 15.19 45.50 5
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] Energy Protein Fats Carbohydrates
ID Foodname (th) Amount L,lrn;f fUnitG Size Cluster
J ' (Kcal) (grams) | (grams) (grams)
64054 | dnadndes, e (2 i) + unsdas 1 CUA o 44571 | 22.77 14.89 55.37 5
64055 | dnadndes, e (2 inil) + unefiudnaau, lduandenu-Fa 1 LJcu 200 244.40 | 11.11 2.38 4472 1
63005 | Fnai¥nies, i (2 Vi) + duginfa 1 CU. {200 265.40 | 16.06 3.95 40.47 1
64056 | naidnndes, i (2 vind) + tafudle (a1ana) _ 1 L ou, | 2083 41368 | 3356 | 19.87 67.81 4
61020 | Hradandes, e 2 vinf) + dacnaziinlduy / i icu 123 300.12 | 12.02 9.98 40.69 1
64057 | Hrakandes, il 2 i) + alalla, dald "4 V. '_,cua ¢ NS 338.73 | 774 14.66 44.77 5
64058 | dnidndes, e (2 i) + dnnianes, dals j . 6_9 126 366.96 8.91 19.97 38.01 5
64059 | dnaidndes, i (2 inil) + garany 4 _ - ) QU | 166 44137 | 18.20 20.04 47.41 5
64060 | 4naidndeq, 1a (2 7iwi) + dadiadanan /' f. 1 07 CH | 424.58 | 17.49 18.76 46.49 5
62017 | #1adndas, i 2 i) + daiaereslulilduzdenlsns rf'f 4200t ORA1 #4200 42315 | 17.96 16.69 50.28 5
64061 | dnai¥nies, i (2 vindl) + dadnijvau r .- cyr_,'j_ 123 336.59 | 7.31 15.01 43.18 5
64062 | Hrakandes, e (2 i) + dafuduldldln P e M .';..:’,,990 61852 | 12.18 23.44 89.76 4
61021 | d1adnies, i (2 vindl) + dansuaentduy 7 03 288.81 | 10.92 7.67 44.18 1
61022 | Fraidandes, i (2 vindl) + dadntjvauldusy T f ¥ 31395 | 1395 | 1029 4156 1
61023 | #adndes, i (2 i) + dFaumgsinldngy " _% 1 cy 123 E, 272.83 11.31 6.60 42.22 1
64063 | Fnaidndes, i (2 inil) + dadnilelng (uung) A 1 cu | 123 o 30590 | 5.73 9.87 48.88 1
61024 | Fraidinkes, i (2 vindl) + daumsnanlduy 1 UM 279.55 | 10.83 7.49 42.24 1
61025 | dnadanies, e (2 vindl) + dadnsaniduy B 1 cu 123 ) 34826 | 14.97 12.16 44.84 5
64064 | Fnai¥andes, i (2 vindl) + dauauvesildld 1 CU..| 4130 27959 | 7.7 8.84 42.67 1
64065 | naidnies, i (2 9w + douadiuldla 1 cu 128 30436 | 7.21 11.02 44.23 1
61026 | draidndes, i (2 inil) + danzualalduy 1 cu 144 332.88 | 11.67 12.13 44.52 1
61027 | Fraidankes, i (2 vindl) + damainenalguy 1 CU 4| 123 303.52. |, 13.52 8.60 43.11 1
61028 | radndes, e 2 i) + dadnijvlng (lna) Tay 1 cu' | 123 287155 || 18.23 5.44 41.50 1
64066 | H12in, awile, tha (2 i) + furlaan 1 cuU | 200 230.00 | 45.70 1.90 5.06 2
61029 | ik, Henile, e (2 vinii) + ﬁum‘émlnmﬁ 1 cu 200 241.32 | 48.02 2.88 3.72 2
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] Energy Protein Fats Carbohydrates
ID Foodname (th) Amount L,lrn;f fUnitG Size Cluster
J ' (Kcal) (grams) | (grams) (grams)
61030 | 41910, ewile, a2 i) + unvfuidiuldvyuazgniu 1 CEA P o 254.18 | 43.04 2.54 13.34 2
64067 | Haikn, Hewile, a2 i) + Fususng 1 cu =380 329.28 | 46.98 9.35 12.88 2
61031 | F19idn, Hanile, the (2 i) + unsdavsinti 1 CU. {200 483.46 | 56.02 18.20 23.80 2
64068 | Hinaikn, Fandle, e (2 Vind) + unaides ey | CU, | 200 235.20 | 45.23 0.86 10.09 2
62018 | dhaikn, Handle, e (2 inil) + favtln / 1 icu 200 398.70 | 52.98 15.91 9.49 2
64069 | Hraikn, fenile, i (2 i) + Fadnsindcldtany "4 V. 230, . -_GRL 250 205.67 | 42.59 0.85 5.19 2
61032 | ik, dawile, o (2 i) +uay, win/ An, Kl j _ - ‘Ml 132.1 540.61 | 72.98 20.71 14.09 2
64070 | H1aidn, fenile, a2 vindl) + unadindn (lildnzi) o i F | QU 4 0 260.44 | 43.50 0.91 18.10 2
64071 | Hhaikn, Hanle, T2 i) + unafiaiile / f. 1 Ch 200 298.78 | 47.98 5.64 12.62 2
64072 | ik, Henile, T2 i) + unomieliines rf'f TR oU 4] #200 204.06 | 40.20 0.64 7.94 2
64073 | F12idn, ewile, the (2 i) + unawdalifleiih r .- Cyr_,'j_ 200 20850 | 41.22 078 7.60 2
64074 | #1a1%n, Faudle, Tl (2 indl) + unalandeuldmieliines r . cu .';..:',990 217.36 | 44.12 1.38 5.08 2
64075 | 4100, fenile, fia (2 i) + unelvan 7 cu‘_—,_.:_:z:ao 31049 | 45.32 6.13 17.29 2
64076 | d12in, Hewile, e (2 9wi) + unaidzauaugniutlannee 1= cu 200~ 43370 | 5293 18.36 12.69 2
62019 | 101, Fendle, e (2 vindl) + vasfuld (1a19) e 1 cu_| 2101 S0 | 634 | esor | 1843 31.07 3
62020 | dhaikn, Henile, e (2 inil) + unsthld w 1 cu | 200 o 34344 | 49.12 9.60 13.62 2
62021 | &k, Hewile, T (2 nil) + neviald (a1ana) _ 1 CU | 199.6 43550 | 63.57 13.87 12.62 2
64077 | #haidn, Hanile, e (2 inil) + unsdua b 1 cu | 2083 ) 45051 | 5829 | 13.57 22.49 2
64078 | dnaidn, Hawile, T (2 nil) + unsdudngan, ldulandam K ! cu 200 24920 | 46.63 1.06 11.84 2
63006 | Hnaidn, Henile, e (2 in) + Bueinf 1 CUg| 1200 27020 | 51.58 2.63 7.59 2
64079 | H1aidn, Henile, fhe (2 i) + sTastuile (@rana) 1 CU | 2083 588.88 | 69.08 18.55 34.93 3
61033 | 4120, fenile, th (2 i) + dadnaziiplduy 1 CU 4| 123 304.92., |, 47.54 8.66 7.81 2
64080 | d1aukn, Henile, e (2 vinil) + vilaTtla, Mald 1 cu 87 84353 || 43.26 13.34 11.89 2
64081 | 4, Hanile, T2 i) + dnnianes, dal 1 cu 126 371.76 | 44.43 18.65 5.13 2
64082 | Hhaidn, Henile, (2 i) + @%ﬂmwm 1 cu 156 446.17 | 53.72 18.72 14.53 2
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Energy Protein Fats Carbohydrates
ID Foodname (th) Cluster

(Kcal) (grams) | (grams) (grams)
64083 | 4121, Hewile, th (2 viwi) + dadndanan 429.38 | 53.01 17.44 13.61 2
62022 | d1aikn, denile, e (2 vinil) + daiiaurteclulilduzdelsy 427.95 | 53.48 15.37 17.40 2
64084 | 4190, ewile, tha (2 Vi) + dadnijsau 34139 | 42583 13.69 10.30 2
64085 | ik, Hawile, e (2 inil) + deduduldlal 623.32 | 47.70 2212 56.88 3
61034 | ik, Hendle, T (2 Fndl) + danzugn nanlduy 293.61 | 46.44 6.35 11.30 2
61035 | 41910, Hewile, a2 i) + dndntjsauldvy 318.75 | 4947 8.97 8.68 2
61036 | 4ok, Fendle, Tl (2 vindl) + Aunssslavy 27763 | 46.83 5.28 9.34 2
64086 | #1a1%n, Fauile, T (2 i) + o Tntlalne (Auunq) 310.70 | 41.25 8.55 16.00 2
61037 | 1719181 %@muﬂ,ﬁq (2 i) + dausananlduy 284.35 | 46.35 6.17 9.36 2
61038 | 49181, dauila, s (2 i) + ﬁmﬁqqﬂnlfdmi 353.06 | 50.49 10.84 11.96 2
64087 | 4k, dawile, o (2 inil) + deunuvesldld 28439 | 42.79 7.52 9.79 2
64088 | dnaikn, dendle, Tl (2 i) + daundsnilala 309.16 | 42.73 9.70 11.35 2
61039 | Hraikn, fenile, i (2 vindl) + donzvanualay 337.68 | 47.19 10.81 11.64 2
61040 | 4191, Hawile, the (2 i) + dadadnenaldoy 308.32 | 49.04 7.28 10.23 2
61041 | ik, Henile, e (2 i) + dadniidlng (Fuana) lduy 292.35 | 53.75 4.12 8.62 2
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2. Dessert and Fruit of 190 foodstuffs
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. . % Energy | Protein Fats Carbohydrates
ID Foodname (th) Amount | Unit | UnitG o j et || o) || e I Cluster
- . g g g
54001 | uaARNNed 1 cu | 201 4 168.46 | 1.55 1.79 37.57 3
54002 | unsuaaiiean 1 cu | 201 27135 | 2.0 9.05 45.23 2
54003 | nesiatluldvanu 1 MI "’20/45 "l,l 197.65 | 370 | 11.43 20.11 2
54004 | nesintilidn 1 Ml ffs?i 508,x 10 x 2.5_cm. 200.94 | 3.7 9.50 25.66 2
54005 | ndnerinindes 3 Ml 5 4 454 S 137.92 | 0.67 0.17 33.53 3
54006 | n&aawan 2 i 43? Jz2 {_s.ﬁ_x 05l 13424 | 0.72 1.33 29.81 3
54007 | tdenldnzi 1 cu /‘581_#. 1/2 Cup = 11?@1/3 Cup =62 9.1/4 Cup | 23584 | 0.41 3.24 53.53 3
54008 | anaAsN 1 MI %?'J o< Zr 100.24 | 1.23 1.06 21.78 3
54009 | 2uUNAA 1 LA 47 B Diamt =5 6.3’,9-'51 99.17 | 098 0.42 2275 3
54010 | aunFingI9 3 M| 714 | Dlami=as cm.:_":‘ 12912 | 1.83 0.93 28.02 3
54011 | Uit 2| M| 54 |pismi=7om ?L___}__ 13942 | 150 | 7.04 18.72 2
54012 | quNULER 1 My 48 | Diam.=7cm. f 22218 | 1.33 11.17 29.50 2
54013 | aaaaiiian 0.5 CEJ: 10 i J 168.00 | 0.88 5.17 31.02 3
54014 | auutlanannTiulseninana 1 M 1 50 | 83x9.5x2cm. 200.60 | 5.18 9.04 24.68 2
54015 | aundeaniu 1 MI T 57 | 3.2x35x4cm. - 16329 | 1.08 0.91 38.20 3
54016 | aunidlezlddan 1 M 55-%| 5x7x2.5cm. 180.14 | 4.53 1.30 37.79 3
54017 | FunTyw 3 M 24 | 425 cm, 89.76 | 2.31 4.29 10.47 4
54018 | #nadnsinl&dasn 1 M 63 1/3 Cup 213.05 | 4.71 2.38 43.92 3
54019 | dnawiledlen 05 GU |1108:5 144,754 |5 1.09 1.15 24.83 3
54020 | dnauanu (wuvlaisie) 1 MI 88| [UDigmi= 3x¢d.5cm. 94,67 1.65 0.42 21.28 3
54021 | ATRILATIAN 0.5 CU | 1095 19713 | 3.3 12.10 20.31 2
54022 | FwiEw + nzd 05 cu | 109 176.58 | 0.22 4.91 32.92 3
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o . . . If . Energy | Protein Fats Carbohydrates
oodname (th) Amount | Unit | UnitG I.f ize Cluster
! /5/;3 (Kcal) | (grams) | (grams) (grams)

54023 | melfiilen 3 M 63 "4 x4x15cm. 126.33 | 1.23 2.31 25.83 3
54024 | Hndsnldnzd 0.5 cu 105 7 143.31 6.55 0.91 27.27 3
54025 | dAutly 3 SM 51 119.88 | 3.12 1.50 23.46 3
54026 | YiuniuNIaLl 0.5 CU 05 09 \ 162.35 | 0.62 3.82 32.77 3
54027 | ulasunA 0.5 CU | 41005 ] 12881 | 0.79 2.89 25.99 3
54028 | \Hannau 0.5 cu ’_84 112 QUp =723 d. 21535 | 1.67 9.07 34.19 2
54029 | sfudnilzviaden 1 vi A o3l 46 4 8x25 cmz 138.36 | 0.71 2.13 29.75 3
54030 | shumAiiex 1 M 63 6% 3 x 2% om'.'.f_; 143.33 | 0.57 0.06 35.09 3
54031 | noATesRAlLS + thng 0.5 CU | 1065 Edi 4 195.14 1.04 7.12 32.90 2
54032 | funeiiluwmg 1 M 57 75.81 0.34 3.02 11.74 4
54033 m@qunzﬁ 0.5 cu | 1065 140.36 | 0.56 4.09 26.39

54034 | a1 lény 5 M 60 Dianm= 2,5.C1 &) T 78.35 1.10 1.20 16.05 4
54035 | manwl, viydu 1 Mhy| 80 -ISia;r:n.-: P - 21991 | 578 5.89 35.78 2
54036 | duilzsanou 0.25 é’u_‘il 575 - 204.24 | 0.46 0.12 50.31 3
54037 | néauany 5 M 4= 20 | 10x3.2cm. I 103.10 | 0.30 5.45 13.20 4
54038 | nAoafinlsanywiig 2 MI <+ 104 | 11.5x3.6 cm. - 14960 | 0.82 0.68 35.22

54039 | nddauand 0.5 cu | 1055 115.25 | 0.39 0.71 27.38 3
54040 | n&ngldden 1 M 35 | |7 X26cmi 57.93 0.31 0.05 14.34 4
54041 | ndoauan 1 M 18 3.2x8.6x0.5cm. 67.12 0.36 0.67 14.90 4
54042 | aunidlezldn 1 M 55 5x7 x2.5cm. 180414 | 453 1.30 37.79 3
54043 | wunHAULY 3 M 24 |4 %2.5cm. 89.76 2.31 4.29 10.49 4
54044 | TuNNALRIA 5 M 25 106.40 | 1.30 4.80 14.30 4
54045 | auunfog 1 M 50 1/4 Cup 99.73 0.81 1.51 20.99 3
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o . . . If . Energy | Protein Fats Carbohydrates
oodname (th) Amount | Unit | UnitG I.f ize Cluster
! /5/;3 (Kcal) | (grams) | (grams) (grams)

54046 | IuNFNLA 2 Ml | 47.4 | -Diam. = 3.5 cm. 96.96 | 0.86 0.44 22.14 3
54047 | aumtinmen'il 2 Ml 44| Diam. = 2.5¢m. 132.28 | 1.04 4.88 2212 3
54048 | wuniting 025 | CU |"5225 137.82 | 0.88 1.24 31.46 3
54049 | Tunand 1 Ml 24 _gf 6845 315 om 7384 | 203 1.10 14.03 4
54050 | 1uNUiiNwea 0.5 CU | 4952 ] 99.18 | 2.1 3.49 15.11 4
54051 | runmiieunda 025 | CU gz:—25 A 112.86 | 3.03 3.76 16.67 3
54052 | aunuiiaunaian 025 | cud’ 5228 h I ; 148.77 | 3.10 7.70 17.73 2
54053 | wumidudauna 50 GR | 450 "‘ 93.09 | 0.89 2.30 17.89 4
54054 | wunldunnsemn 3 M | 204 Fdi 4 66.72 | 0.36 3.21 9.45 4
54055 | wunlaivad 2 M| 52 B Diamd s cm. e 17318 | 3.12 7.40 24.26 2
54056 | domentinnzd 05 cu | 1068 | i1 175.86 | 1.35 7.15 27.70 2
54057 | #nauinen 1 Ml 69 | 25 ,XTO P 185.61 | 1.79 6.76 29.39 2
54058 | #nwilensntinngd 025 | QUyl 5325 il R 13382 | 2.14 2.76 25.47 3
54059 | fawmilenandlan 0.5 QU108 - 17150 | 1.54 3.35 35.04 3
54060 | dawdluiih 05 | MI 44555 | 6.5x7x350m. r 14898 | 268 | 3.30 27.14 3
54061 | fnawmilandsaan 05 Ml 4+ 555 | 6.5x7x3.5cm. - 124.45 | 2.33 3.96 20.44 3
54062 | dalwangn 0.5 CU | 835 117.95 | 1.68 1.01 25.84 3
54063 | ATAILATINTALILAN 1 Ml 10 | |18.2x6.9 x/0.5 cm! 4729 | 077 2.25 6.05 4
54064 | LHndau 0.5 cuU | 1035 247.86 | 5.80 8.31 39.58 2
54065 | naandy 2 Ml 46 | 25x4cm. 184:00. |, 3.58 9.06 21.98 2
54066 | Hentinii 05 cU 1065 16513 | 1.64 5.37 28.49 3
54067 | Wenides lldn=i 1 LD 67 160.40 | 0.96 0.05 40.01 3
54068 | tlagmas 1 Ml 17 | 8x4cm. 73.61 2.30 4.39 6.24 4
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. . If . Energy | Protein Fats Carbohydrates
ID Foodname (th) Amount | Unit | UnitG I.f ize Cluster
| ! /5/;3 (Kcal) | (grams) | (grams) (grams)
54069 | Wnmnasilalsauzning 05 CU | 665 74.81 0.79 0.69 16.74 4
54070 | finnesdes 1 Ml 636X 3 x 2.5 6. 127.03 | 0.60 0.13 31.69 3
54071 | swwmaguuilmen / Sunen 2 M 58" _L46%.8Cm. 153.58 | 1.50 5.12 25.28 3
54072 | nesdedinneii 0.5 CU {106.54 \ 14165 | 0.85 3.83 25.77 3
54073 | daaanilen 1 M |5 A28 35 o 127.58 | 2.36 5.52 17.72 3
54074 | anndu 1 MI| 82 4736 % 475 % 3.em." 14352 | 042 4.26 25.84 3
54075 | 1UNgNIL 5 v aof |84 1.5x 1.5 CE. A 113.60 | 2.65 2.65 19.80 3
54076 | neanen 3 Ml 27 ' "‘ 90.99 | 1.7 3.63 13.47 4
54077 | aunuiiaunald 025 | CU | 5225 sy 42 106.07 | 3.29 4.08 14.06 4
54078 | #afinsin 1 mi | 473 B 10 x 82 em e 14426 | 212 0.74 32.48 3
54079 | Henaiu 05 | cu | 26 | {12Cdp=26g (I7pieces) 119.78 | 0.94 4.60 18.70 3
54080 | nrend@nIm 1 Ml 22 | 5% 5_cm 7 o 95.04 | 2.05 2.82 15.38 4
54081 | unlvinszduns, MHvneunaesld 1 Mhy| 85 axTxosdm 21230 | 3.58 7.26 33.11 2
54082 | nziumslne 0.5 QU065 - 57.30 | 0.20 0.64 13.25 4
54083 | aunlwiwszduns, ¥lneaia 1 M 4= 55 | 5x7x2.5cm. . 23925 | 578 | 10.62 30.20 2
54084 | aunluinszauns, &wnan 1 Ml 4+ 55 | 5x2.5x7cm. - 19140 | 242 5.06 34.16 3
54085 | wunlwinszauns, lEwania 1 Ml 555, | 5x7x2.5cm. 21395 | 3.19 8.14 31.96 2
54086 | wunlwinszauns, lwania+ld 1 Ml 55 | | Bx7x25cm. 22440 | 3.69 10.01 29.76 2
54087 | wunlwinsyauns, ldnGuu 1 MI 55 | 5x25x7cm. 203.50 | 2.75 5.67 35.42 2
54088 | gnanaiiex 1 Ml 39 | 6x5.5cm. 9477 | 0.59 0.04 23.09 3
54089 | niFtunaw 025 ||l W 575 18860 | 1.84 432 35.65 3
54000 | wuNgNLeN, ichnasusin 3 SM | 336 | 23x25x2.1cm. 99.69 | 2.01 2.52 17.25 4
54001 | Tsilsenmdnuaziinang, aildls 1 Ml 44 | Diam.= 13 cm. 146.41 | 2.60 3.78 25.75 3
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o . . . If . Energy | Protein Fats Carbohydrates
oodname (th) Amount | Unit | UnitG I.f ize Cluster
] ! /5/;3 (Kcal) | (grams) | (grams) (grams)

54092 | Tsdlsausduuazinma, lald 1 M 93 "|uDiam.= 13 cm. 24359 | 7.46 8.17 35.09 2
54093 | nazuu 025 | cu | 4914 7 19364 | 0.90 3.05 40.66 3
54094 | wundanmanlasin 0.5 cu 0 207.81 1.96 10.67 25.13 2
54005 | Fnowilentieléien 1 Ml ST Xyt 158.54 | 1.66 3.92 29.36 3
54096 | Fnawilentielingos 1 M |57 3k 7 om. 12554 | 1.33 263 24.08 3
54097 | wunlgld / 1unaanld 1 LA ’_54' 3 274 %.6.30m. 12266 | 1.13 6.68 14.45 2
54008 | ausiesing, i (tusoy) 1 Mi 37 28 8.44 x 126 x E%QJc_m. 154.08 | 3.74 6.86 19.35 2
54009 | susiledlne, fn fusny) 1 M| 36204 365 x 12,05 x'j;GS cm. 13818 | 2.75 7.58 14.73 2
54100 | @19, AR (u‘f‘fm”mu) 0.5 CU | 69,28 Fdi 4 13.44 0.14 0.00 3.22 4
54101 | w@1fae, mﬁmﬁi’aﬁu (nd:ﬂé”wu) 0.5 Ccu 95".22 . 12.49 0.10 0.00 3.05 4
54102 | muailosedu, Tunu 3 MI | 228 | Diams=7.7-cme o 84.84 | 144 1.86 15.60 4
54103 | qumifieseiu, Hifx 3 Ml | 20.4 Dia(;,i P LT 7581 | 0.93 1.41 14.85 4
54104 | ainiden 1 Mhy| 63 e A o 14347 | 056 0.22 35.67 3
54105 | Weniden sanzi 1 NIl S=——68—+8x3x2:5Tm: - 154.54 | 1.28 1.36 35.28 3
54106 | ien, fin 3 SM 4= 144 | 10x4 cm. . 178.56 | 2.73 0.42 41.46 3
54107 | dada, sin / dasa 1 Ml < 106 | 45x2x1cm. - 44.63 0.60 1.10 8.59 4
54108 | dadae, B 0.1 KG 50 158.00 | 7.20 13.15 5.70 2
54109 | ndnerindn, mn 2 Ml 32 | |7 x3em. 8512 | 0.70 0.04 20.52 4
54110 | w1z, huidew, ussqnszilas 1 CuU | 137 147.96 | 30.96 2.60 0.41 1
54111 | wnZlddinlzan, uinden, usrqnszilag 1 cu |, 137 126104, | 27.54 1.51 0.55 1
54112 | ladpdumanuidiu 1 Ml 80/ [+B.5 1.8 cm. 3119 || 0.00 0.00 8.06 4
54113 | ladrsunsi 1 Ml 24 | Diam.=3cm. 65.66 1.48 4.38 5.92 4
54114 | ladrinadeudaninuan 1 M 52 | 3x9cm. 12659 | 2.01 7.25 15.20 2
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o . . . If . Energy | Protein Fats Carbohydrates
oodname (th) Amount | Unit | UnitG I.f ize Cluster
! /5/;3 (Kcal) | (grams) | (grams) (grams)

54115 | lasnananilan 0.5 CU | 59.975 12055 | 2.10 6.60 14.15 2
54116 | ladnsuanfian, 1svf 0.5 CU | 63:805 7 104.45 | 3.03 3.06 16.33 4
54117 | ladnsuanilan, 31 05 Ccu ["8913 22193 | 3.12 14.44 19.87 2
54118 | lasnduisain, du 0.5 CU 671764 \ 88.76 | 0.68 1.23 18.74 4
54119 | gnWaL, wite 2 M |86 A Lddh = 19350 | 49.54 0.60 2.92 1
54120 | uzaa9nau, Wi, i 1 M ’_70' Dignd: < 20.c ¥ 24099 | 212 0.47 57.07 3
54121 | uzsioanau, uiy, la 1 LAl 22 Diam. :_10.1715m.!_ 76.00 0.47 0.09 18.33 4
55001 | dnalwedinawilen 1 M 93 17 x5 ofh: "‘ 119.75 | 3.56 0.65 25.00 3
55002 | dnlnalie, fs 1 M 33 F £ DiBic iy Jodddh 8 58.45 1.16 0.42 12.50 4
55003 | n&amiin, an 1 M| B2 B 115855 cm e 6344 | 042 0.10 15.08 4
55004 | n@nemeu 1 M| 1125 | ddom. ) 126.56 | 1.46 0.11 29.90 3
55005 | ndnald 1 M 40 | 9% ?E CTT <) D 50.40 0.56 0.08 11.88 4
55006 | 13y 1 Mhy| 28 orat 56 S i 3024 | 048 0.14 6.75 4
55007 | Wy 5 [AZt=—95 - J 73.15 0.95 0.10 17.00 4
55008 | Ty, (e 3 LA 44 192 | 7.5x5cm. r 5952 | 096 | 0.8 14.01 4
55009 | usslu 1 M 55 | 9.5x7.5x1.5cm. - 13.75 0.33 0.00 2.97 4
55010 | VEUUMNOUNDS 1 M 502, | 10x 6 cm. 81.50 1.10 1.85 15.05 4
55011 | tiaania 1 LA 1= 125 | [ B3 X7 cm. 136.25 | 1.63 0.25 31.88 3
55012 | o5 2 SM | 324 | 7.5x8cm. 168.48 | 2.26 0.32 39.20 3
55013 | Wn3, uenlidla 2 LA | 124 | 52x4.7cm. 62.00 1.24 0.12 14.01 4
55014 | N¥INMI 2 Ml 141 95x2cm, 43.96 0.40 0.00 10.58 4
55015 | N¥ININA 2 M 20 | 16x1.2cm. 15.60 0.15 0.08 3.64 4
55016 | wzilsng 6 Ml 114 | 45x3cm. 53.58 0.48 0.00 14.28 4
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o . . . If . Energy | Protein Fats Carbohydrates
oodname (th) Amount | Unit | UnitG | .-"‘ ize Cluster
] / /Z/;! (Kcal) | (grams) | (grams) (grams)

55017 | ugwinadauw, Lile, uzwiiiun 1 LA | 160 113 x 13 cm. ' 88.00 2.56 3.20 12.32 4
55018 | uzainatinaen'd, 4n 1 M 175 13x 7 cm. = 140.00 | 1.58 0.35 32.90 3
55022 | wrHn9aniad, 4n 1 MI 91 1" 6 cm. 74.62 0.73 0.18 17.47 4
55025 | Nravne, 4n 1 M "‘5'0{__‘..- g p cnq 20.50 0.25 0.05 475 4
55026 | 1A 5 LA /(5 6iX 6 om. 114.00 | 27.60 0.15 0.75 1
55027 | azim 5 SM /1,86. 448 378 g 165.60 | 38.15 0.90 1.10 1
55028 | ANAA 10 LA 100" U8.5%3 crm. I p 16.70 | 15.60 1.00 0.90 4
55029 | anly 10 LA _};‘53 55 x 2 5lofi: "‘ : 7070 | 1630 | 0.10 1.10 4
55030 | gnie / alanla 0.5 cu 79 Fds 4 7070 | 7.35 4.34 0.63 4
55031 | B0A 5 v | 0 M axasen Ll 4550 | 070 | 0.14 10.43 4
55032 | duilzan 1 MI | 2350 | {45%8% 3.5 omi 14335 | 3455 | 024 0.94 1
55033 | &uau, 1 1 M 62 | 6% §?m. 7 39.06 8.80 0.06 0.74 4
55034 | HaiTeananu 1 Mhy| 68 e A 3060 | 6.73 0.14 0.68 4
55035 | dule 1 R?_n% 341 9x4x2cm. - 15.64 3.37 0.14 0.24 4
55036 | $at, Uenwaen 5 MI 4= 80 | 2x3.5cm. " 53.60 | 14.10 | 0.30 0.15 4
55037 | wAumgy 3 LA <} 225 | 14x4.5x2.8cm. - 54.00 1.35 0.23 11.48 4
55038 | 13, e 3 LA 182, | 2.4x2cm. 5.58 1.26 0.06 0.06 4
55039 | 3¥Mn 2 M 40 | |Bx4em. 24.00 5.72 0.04 0.20 4
55040 | wWnalne 5 LA 11 3x2cm. 48.95 | 10.30 0.45 0.95 4
55041 | gnive 0.5 CU |. 69.5 2294 0.63 0.07 445 4
55042 | amsesiuess 5 M 65 [+8.5x3cm. 22.10 4.95 0.35 0.50 4
55043 | BUNNIAN, Wik 1 B 12 35.04 9.59 0.01 0.12 4
55044 | 4nd 1 SM | 134 | 7x6cm. 58.96 | 15.28 0.27 0.54 4
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. . If . Energy | Protein Fats Carbohydrates
ID Foodname (th) Amount | Unit | UnitG I.f ize Cluster
] ! /5/;3 (Kcal) | (grams) | (grams) (grams)
55045 | uailills 1 M 165 MwZ.X 7.cm. 100.65 | 24.26 0.17 0.33 1
55046 | @{uiden 10 M 52m{8u 13 cm 29.60 7.00 0.10 0.30 4
55047 | ajuunslne (gnian) 10 SM 8BS _Lalaln. 22.00 5.20 0.00 0.20 4
55048 | FuuTil 1 Ml 29 A 00 | 4582 | 7.37 1.48 0.78 4
55049 | 1@, A1 1 M | 89 4 6k s5cnt ] 4524 | 10.26 0.04 0.94 4
55050 | qneng, i, us3qn3ziles 1 Ml ’_39' Y Lo - 37.05 | 874 0.20 0.08 4
55052 | Wralagiiaiaudiy, gn 1 i 204 2 X 8 cmy I ’ 130.56 | 29.78 0.41 2.04 1
55053 | uzalnaideqidas, Ay 1 M 31 4] %6 ofh: -" 111.35 | 26.07 0.26 1.05 1
55054 | gnANa, 8au 1 M 3g 6 w55 6ml - Jeadds 4 19.11 3.71 0.39 0.20 4
55055 | 163 5 | sm | 445 M 25xprcm e 2625 | 625 | 0.5 0.40 4
55056 | gnwauAw, wis, gn 1 LA | 159" f Tar 82.68 | 21.62 0.32 0.80 1
55058 | Tvjuziiien 1 M| 75 | ZoBE o 3000 | 683 | 0.15 0.38 4
55059 | ufaslansg, ua 1 Mhy| 58 e xaeonl s 3828 | 7.19 0.70 0.81 4
55060 | 713, HQ 1 NIl S=77-8—-58x 62T - 3657 | 7.39 0.47 0.70 4
55061 | aBNeq 10 | sSM 4 70 | 3x25cm. . 4690 | 1090 | 0.10 0.60 4
55062 | #ale 919517 2 Ml < 68 | 9x4x2cm. - 32.10 6.90 0.28 0.48 4
55063 | #ula nashd 2 M 6875, | 9x4x2cm. 30.74 6.62 0.26 0.46 4
55064 | " vax 1 SM |- 134 | |7 x6em. 69.42 | 17.99 0.32 0.63 1
55065 | uatlitla @en 1 M 165 | 7x7cm. 90.78 | 21.88 0.15 0.30 1
55066 | weulila WA 1 Ml 165 |7 X7 cm. 98.02, | 23.62 0.16 0.32 1
55067 | 4 aneinia 1 M 68| |5 x5.5cm. 3719 8.18 0.17 0.83 4
55068 | ussln AUANIIUAS 1 M 55 24.84 5.37 0.00 0.60 4
55069 | umsln AuAnIMaeq 1 M 55 18.85 4.07 0.00 0.45 4
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3. Snacks of 90 foodstuffs
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. ’Z{/ f'f . Energy Protein Fats Carbohydrates
ID Foodname (th) Amount | Unit V_yfelze Cluster
- i (Kcal) (grams) (grams) (grams)

52001 | tindes, an 1 cUt| 200 152.00 0.20 0.00 37.60 4
52002 | wmnadn " cul |¢208 118.24 0.41 0.00 29.15 3
52003 | tindudu 1 ol I'H 200 66.00 1.40 0.20 14.80 1
52004 | unufin du 1 M 325 AcCan 180.00 0.00 0.00 45.00 4
52005 | 1AnN 1 “ = 508 A Can 140.00 0.00 0.00 34.00 3
52006 | twzidewme r f fo| QUi 200 58.00 1.20 0.40 12.20 1
52007 ﬁwﬁuﬂ:m, an [ 1_-' U 00 86.00 0.40 0.00 21.60 3
52008 ﬁwﬁuﬂ:m, nevilag i =ity :"’z_iOo'; 100.00 0.20 0.00 25.40 3
52009 fn@q:u 100% ' & S ‘-":{“& 118.00 0.40 0.00 29.40 3
52010 | 1auA 25% R ﬁf" 110.00 0.20 0.00 27.20 3
52011 | tnian3s 25% A ::- cu ?’Q_ﬂ__ 148.00 0.40 0.00 36.20 4
52012 | vinelfauns 25% ' 1 cu 200 [ 106.00 0.14 0.06 26.18

52013 | nsziAey : i 1 CU | 200 = 1: 82.00 0.00 0.00 33.00 3
52014 | unfiARIANUNTINS, o - 1 MI | 250 7l 20250 6.25 8.75 25.00 5
52015 | winuedla 100% p3nana - 1 CU | 200 =" 112.00 0.00 0.00 28.00 3
52016 | & 100% iﬁ?:uﬁlﬁﬂ 1 CU | 200 112.00 1.20 0.20 26.40 3
52017 | tuzngn 1 cU | 200 74.00 0.20 0.60 17.00 1
52018 | tdnumneaszid, sasing I 1 CU | 200 98.00 0.00 1.20 21.80 3
52019 | taizwina, ur 1 GU | #4200 24400 2:00 0.00 420 1
52020 | wthwmides, 4naia Tailgrinnna 1 NI 250 157.50 17.00 8.00 15.00 5
52021 | tnianasadu 1 CU | 200 120.00 1.80 1.60 24.80 3
52022 | ibeadNinGews (alesuaes) 1 CU | 200 104.00 0.00 0.00 25.60 3
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o . . If : . Energy Protein Fats Carbohydrates
oodname (th) Amount | ‘Unit p‘nl Size Cluster
/f/ (Kcal) (grams) (grams) (grams)

52023 Lm’*@'m?{wgﬁqﬁq (GRESTRLIG)! 1 CU | 200 146.67 0.00 0.00 37.33 4
52028 | Hausn du 1 M| 250=s{=ABottle | 124.00 0.00 0.00 31.00 3
52029 | f3un Root Beer i Ml %) A Can 165.92 0.00 0.00 41.48 4
52030 | i ameiues "l Mi | 1260 [FABottless), 13191 0.00 0.00 32.98 3
52031 | Ehd 1 M 250 | ABottle | 105.00 0.00 0.00 26.25 3
52032 | 1§13 ridu (@anindw) 4 1 “Mil 825 || ACanh, | 132.60 0.00 0.00 33.15 3
52033 | wnld nzuinlann 4 1 M 326 ACan | 170.00 0.00 0.00 41.00 4
52034 | @lilsvl 1 M "‘ 325 ACan | 200.00 0.00 0.00 49.00 4
52035 | TUN SAVLAN-84W UHT <o ol Jerdgdook 100.00 0.00 0.00 24.00 3
52036 | U1 sAdNAMUNANINAA&N UHT 1 e f.fgf}Q 90.00 0.00 0.00 21.00 3
52037 | megAn tela 100% UHT [ M 2;0’_6-1;,{ 130.00 0.00 0.00 33.00 3
52038 | menfn vnsmAnLNAMNGY UHT 1 ;M| 200 60.00 0.00 0.00 16.00 1
52039 | mEAN 1MALA 100% UHT W I M 200 | £100.00 0.00 0.00 25.00 3
52040 | meefn tiianass UHT = 1 ! 200 - i‘ﬁo.oo 4.00 1.50 19.00 3
52041 | meEAn tinaneLasE 100% UHT - 1 M| 200 11000 | 1.00 0.00 26.00 3
52042 | 113 tAinane neziles s 1 M 240 ACan "+ 120.00 0.00 0.00 30.00 3
52043 | WN@ Jz-And ﬁq@\jumuﬁmmmﬁa 40% 1 M 200 110.00 0.00 0.00 27.00 3
52044 | 113 1 100% 1 M 200 120.00 0.00 0.00 28.00 3
52045 | 1A tindutlzaa 100% 1 M 200 100.00 0.00 0.00 23.00 3
52046 | W14 self plus Vinuzdemanatinna 1y 60% 1 M 200 110,00 0.00 0.00 27.00 3
52047 | o33t Yinazaing 1 M 200 100.00 2.00 0.50 20.00 3
52048 | Tesco tiuetlidiauns 100% 1 M 200 110.00 0.00 0.00 27.00 3
52049 | Tesco {i”qm;'w,lm 100% 1 M 200 100.00 0.00 0.00 25.00 3
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o . . If : . Energy Protein Fats Carbohydrates
oodname (th) Amount | ‘Unit p‘nl Size Cluster
/f/ (Kcal) (grams) (grams) (grams)

52050 | Tesco tinutEenmnunasindadal 100% 1 M 200 90.00 0.00 0.00 24.00 3
52051 | Tipco Hnviufisl 100 % 1 cud| 200 60.00 0.00 0.00 16.00 1
52052 | Tipco wuetidla 100% i Ml 200 110.00 0.00 0.00 26.00 3
52053 | Tipco tnaliisny Qm@LU@?;ﬁﬂei 100 % o MY 1200 90.00 0.00 0.00 20.00 3
52054 | Tipco iqm;;uum 100% 1 M 200 90.00 0.00 0.00 21.00 3
52055 | Tipco ﬁﬁwqummuﬁywa\ju 100% 4 1 “ Ml 200 70.00 0.00 0.50 16.00 1
52056 | Tipco cool Fit twads find 40 % 4 1 M 200 90.00 0.00 0.00 23.00 3
52057 | Tipco cool Fit fid find 40 % 1 R "‘ 200 110.00 0.00 0.00 27.00 3
52058 | Tipco cool Fit aadwus find 40 % I <o oG- Jerdgdpok 110.00 0.00 0.00 26.00 3
52059 | UFC tindia 100% 1 lemie [ Aabo 110.00 |  0.00 0.00 26.00 3
52060 | Unif tiuasemuasmaliisan 100% Y] 2;0;6-‘_;,{ 90.00 0.00 0.00 22.00 3
52061 | Unif siumsamsinsnanmaliisan 100% 1 7 M2 [ 20%m 100.00 0.00 0.00 25.00 3
52062 | Unif %axiul,lm 100% W I M| 200 (120.00 0.00 0.00 29.00 3
52063 | Unif iinaliisasmandnludens 100% = 1 MI==1==200 - fbo.oo 0.00 0.00 25.00 3
52064 | Tea Break tanduszy - 1 Ml | 500 | ABotie= 11250 | 0.00 0.00 30.00 3
52065 | Tea Break 1nanuzunn s 1 MI 500 | ABottle™{ 175.00 0.00 0.00 42.50 4
52066 | Unif Tnidlesafiumniy 1 MI 500 | ABottle | 100.00 0.00 0.00 25.00 3
52067 | Unif enidensaniniie 1 M 500 | ABottle | |1 151.47 0.00 0.00 37.87 4
52068 | urazde mﬁmn‘jﬂu saftya 1 Ml 500 | ABottle | 112.50 0.00 0.00 27.50 3
52069 | ausi ladh aumg 1 M 500 | “A'Bottle | 34.40 0.00 0.00 43.00 3
52070 | ausiu led7 ianau 1 Ml 325 A Can 186.50 0.00 0.00 34.13 3
52071 | ausis ladi A 1 Ml 325 ACan | 135.20 0.00 0.00 33.80 3
52072 | WAL iU 3 in 1 aHANS 1 cu 100 256.00 0.00 0.00 64.00 4
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7 MRS SN
VAR

ID Foodname (th)
52073 | nauwlan (‘l:i’lmfﬂma), WianAy
52074 | nau + 1inmna + ua, $ew / i (A3NBurdy), WhanA
52075 | Aafilh Toen seumien
52076 | e1@ant
52077 | 7 aw

‘ AL

o

Energy Protein Fats Carbohydrates
Cluster

(Kcal) (grams) (grams) (grams)

11.25 0.39 0.00 2.42 1
216.72 7.51 8.20 29.09 5
190.00 0.00 0.00 46.00 4
66.40 1.20 0.08 15.20 1
132.62 33.15 0.00 0.00 2
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5. Snacks of 90 foodstuffs

92

. }:/r/ Energy Protein Fats Carbohydrates
ID Foodname (th) Amount | Unit UnitG ’ ’i@ Cluster
== 7 — (Kcal) (grams) | (grams) (grams)

41001 | TUNAL, 1y 1 Ml 7 2.9 X2.9 cifl 48.04 2.39 2.87 3.20 4
41002 | waniueiines, vy 1 M |t 9% 3/cm. 206.55 | 14.26 7.37 20.74 2
41003 | s1anuh, Tmung 1 W 50 Diam".l,I: 7.50m. 17185 | 482 | 346 30.04 1
41004 | wy, e19 (Fat 14.6%) 1 xﬂi 1148 FFifs.5% % x 1em. 29.38 3.09 1.72 0.18 4
41005 | angldnsy 1 43 - 15.67 0.22 0.24 3.21 4
41006 | maw, nydu 1 "Mlﬁ - 480 Digr. 37.80m. 219.91 5.78 5.89 35.78 1
41007 | NyaviRz + ﬂyﬁymmgmlﬁz (1 ¥iwi) 0.5 Q('T J56.89 6/ 252.06 | 13.35 14.58 17.95 3
42001 | wzmzuy, 1410 (31a19) 05 cu 134.51 5.09 5.86 15.35 4
42002 | I, nan, lafinszan (McCNUGGETS) 1 M 176.88 | 10.52 10.18 10.72

42003 | I, lsifinszgn, quuilauniimen 2 M 80.20 4.20 5.08 4.41 4
42004 | uanwafines, In 1 M 206.55 | 14.26 7.37 20.74 2
42005 | aunAy, I (31a19) 05, % cU [ 99.01 4.85 2.38 14.56 4
42006 | A, 1&lidu (@nana) 1 ;*3 M| 76.83 | Diam. = 7.28 x4.63 cm. i J 187.23 5.92 4.07 31.73 1
42007 | manith, Wlndu, lduanzyii (21an9) 1 [ 53.6 | 51.4x7.02x3.62cm. 13722 | 252 2.79 25.51 4
42008 | I, ., e 1 YLD | 3433 © | 12807 | 582 8.97 6.01 4
43001 | vailez, A9 1 M 73 | 35x14 119.72 | 927 1.68 16.86 4
43002 | weede, nam 0.5 cU |.66.835 186.28 | 875 13.38 7.70 3
43003 | Nanufs 1 Ml 26 | Diam.=6x 0.5 cm. 64.06 3.85 4.36 2.35 4
43004 | Neggnzia 1 M| 403 | 1 1ox 1 2 255 44y | 418.03 8.34 26.99 2
44001 | wzmzuz, Mile (31ana) 0.5 CU | 54.26 152881 | L.5.64 7.49 15.59 4
44002 | uzmzuz, MEndnn (21a19) 0.5 CU | 59.695 141.66 3.14 6.35 17.99 4
44003 | wzmzuz, MEnaldison (3ana) 0.5 CU | 61.295 156.12 |  3.39 4.03 26.58 4
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D . . . If . Energy Protein Fats Carbohydrates
oodname (th) Amount | Unit UnitG I.f Size Cluster
] ! :/;/;3 (Kcal) (grams) | (grams) (grams)

44004 | 157, Auuna / wilsugmzuz, nan (31a1a) 1 M 80.2 | 8.8 x thick 0/72.ef" 108.31 2.22 4.02 15.81 4
44005 | Uaidluznen 2 M 99:8| Diam. = 9.2 x0:85:cm: 264.74 7.06 7.80 40.32 1
44006 | nanNlan 3 M 45 96.75 6.57 7.83 0.00 4
44007 | W uwan (Weagndmn) 1 Ml #103 1 x 1 x2cem. 239.48 13.39 8.76 26.78 2
44008 | fedrqnwau (Fed1dn) 1 M _fogf f g 1 x 2cm. 23536 | 13.49 9.17 2472 2
44009 | wesinesiile 1 i " #8 9 %3 6m." 206.55 | 14.26 7.37 20.74 2
44010 | aenmen (Hauntl) / aunilelénsen 1 i 121 5.9 x 1?9 om. 331.54 13.31 16.94 31.46 3
44011 | Fawesined 1 il 10 | Bfam’=10 x 4.5cm. 277.75 | 20.00 11.62 23.33 2
44012 | Uzas 100 GR 004 444 rrAy w2 227.63 7.63 6.83 33.90 1
44013 | usmwefined, Uan 1 Ml | Fe1 Poxaer o 206.55 | 14.26 7.37 20.74 2
44014 | wanu, s 1 MI 78766 x 38 c‘hi_:-i;.x:ﬂ 213.10 5.69 0.30 46.94 1
44015 | gauth, 1&ien 1 M 78~ 65%3,8 T 17851 |  3.42 3.63 33.35 1
44016 | gaul, 1&aTn 1 M -723_ 6536 om, ] (7] 27160 477 9.92 40.67 1
44017 | math, Wdnes (aZeansimziden) 1w 78 | 65x3.8Cm. =1 21528 | 591 0.40 47.05 1
44018 | dnafantinga (s + winga) 50  |=GR 50 | 201.30 457 14.87 13.15 3
44019 | aunf, laeninuan 5  fei 80 < | 195.40 3.20 5.60 31.85 1
44020 | naadiai / naswy 3 S 13.8 | length 6.5(cm. 59.10 0.54 1.23 11.46 4
44021 Qﬂdwﬁ\i 2 M 84 5.8 2 cm. 112.40 1.60 1.18 23.78 4
44022 | neanEnen 2 M 84 5.8 x2cm. 149.52 1.52 6.04 22.18 4
44023 | wunlmien, lufllé 5 M 33.5_ | 6.3x8.3x0.3.cn. 87.95 2.70 2.55 13.27 4
44024 | FUNTINAN 1 ME [ 1015 146X 7 X 3.4 cm. 37045 2.87 1.38 86.46 1
44025 | AUNAN 2 M 406 | 2.5x9.6x0.7 cm. 162.92 1.36 8.48 20.28 4
44026 | Wan, ven (guuilmenmilaundosuan) 2 M 58 6 x 8 cm. 155.44 2.00 5.04 25.38 4
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D . . . If . Energy Protein Fats Carbohydrates
oodname (th) Amount | Unit UnitG I.f Size Cluster
| | ! :/;/;3 (Kcal) (grams) | (grams) (grams)

44027 | fhnan (NBAWLILILELY), TRA#S 1 LD 22 125.18 3.91 8.32 8.68 4
44028 | auntlanseumuelsesinnna 2 M 20 6.5 %8 cm 95X 55X 0B cm. 87.78 2.26 3.96 10.80 4
44029 | wha Aamn3ald 1 M 105”1 1/6 of 8 inch. 220.50 5.78 12.18 21.84 3
44030 | Adnfald au 0.5 o0 | #7178 J/1P 5750 122.20 5.90 5.38 12.67 4
44031 | Wanu ANALNA AARNTA 0.5 - W | Lz el 12759 184.88 5.78 5.14 29.04 1
44032 | i@ 1 Mg 450 A12-Cup ™ 239.40 0.14 0.02 62.96 1
44033 | aunilsdann, s351a0 / 2unlansey 0.5 icu ol T I A 100.10 1.71 4.54 13.34 4
44034 | aunilsupinines, sssumn 2 M 20 e, x'c}f cm. 96.40 1.50 3.94 13.74 4
44035 | wpsnines, Ees 2 M 80+ 4 Diam, =45 x4.5 cm. 82.06 1.00 2.68 13.82 4
44036 | wasnined, lEduilzen 2 v I "j)iam. :lej?_j..S cm. 66.50 0.68 1.64 12.35 4
44037 | anidealnuan, Usnugaenldsis 2 i 2006 Diam. =45 lem. thick 10066 | 1.16 4.12 15.47 4
24038 | Touthn, Taeninna 1 LA | 32 F2xacm (Diams= 7 cm) 13792 | 240 | 7.26 15.74 4
44039 | aundnainwaaunsay, Ugesaidn 20 GR 20 | i (7] 11020 1.22 6.62 11.46 4
44040 | 1unaunsal aninadl (T, Tnlne) 20 [ =GRr 20 =1 111.00 0.94 6.46 12.26 4
44041 | drarsaufis anuiland (rsanund) 20 =GR 20 | 101.80 1.36 5.12 12.56 4
44042 | Hrrzeufis, dlus, Au 20 =GR 20 = | 5357 1.43 1.83 7.85 4
44043 | Tmin, WwRAULINANA (enriched) 1 Wil 44 Diam. = 8{5.X 3 x 3 cm. 175.56 273 8.40 22.28 4
44044 | UWWAN 0.5 cu | | 3601 81.95 2.31 3.50 10.22 4
44045 | Tonin, ldezu 1 M 37 | 40x55x3.0cm. 133.57 2.37 9.07 11.10 4
44046 | INAANZINTANNLS, Ao 0.5 cu 57 281.01 7.35 13.34 32.83 3
44047 | WRANTUNTNNIUE, Nan 0.5 cu 57 30951 10.43 28.10 9.35 3
44048 | WAANZNNTANWIUG, AL 1 B 9 53.01 2.11 3.76 270 4
44049 | fdusn, 1dey, aunsey 1 B 12 56.64 2.15 2.27 6.91 4
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D . . . If . Energy Protein Fats Carbohydrates
oodname (th) Amount | Unit UnitG I.f Size Cluster
| ! :/;/;3 (Kcal) (grams) | (grams) (grams)

44050 | U3, nanAnTaL, TAGITNTNA 50 GR 50 274.50 3.10 17.25 26.70 3
44051 | drarseufis anuiland (rsanund) 50 GR 50 ey 254.50 3.40 12.80 31.40 3
44052 | sTuelss, napnsay, sasg 4 50 GR 50 269.50 4.00 16.30 26.65 3
44053 | TUNBUNIAL, TAFNN 7| 50 eR" | 50 \ 250.50 3.05 12.40 31.70 3
44054 | dadu, Ugesa 50 GR"| 450 3 167.00 | 12.25 0.95 27.35 1
44055 | vunthdiuen, audlauda 50 G’R_"' 50, A 250.00 9.62 15.38 19.23 3
44056 | Uawiinaunsay 50 CR 50 \ I ; 186.50 | 24.55 1.60 18.45 2
44057 | dandinidu, Ugesa 50 GR 50 "‘ 147.00 | 31.40 2.00 0.80 2
44058 | dawmilnun, gess 50 GR 50~ fds 4 174.00 20.55 1.60 19.40 2
44059 | wuNaunIay Andnqidn (Fuele, Tnloe) 50 GR 50 'y 277.50 2.35 16.15 30.65 3
44060 | dnunzeufs, wlu, Ay 50 GR | 500 13393 | 357 4.58 19.62 4
44061 | aaudy (818"a) + iﬁLﬁlﬂMHQZLﬁz (1 ¥wi) 0.5 cu 53.33:*_ T 282.92 2.04 18.44 19.52 3
44062 | Feadn soainan 5 M 55 e (7] 176.05 4.90 9.50 17.80 4
44063 | nasuilaInge 5 | o 75 Digm==6=x0:5cm: =1 11005 | 1140 5.85 2.87 4
44064 | taeulriun 0.25 |=8M | 31.25 | ACan | 14657 | 538 9.17 12.01 4
44065 | Faninuam, Aaudineuanu 30 (=GR 30 < | 152.10 1.26 10.71 17.10 4
44066 | VFuY, Nan 0.25 ol 13 69.90 0.60 4.04 7.77 4
44067 | Hniliaeiile 1 M 26 [7.3x82xH.9¢em. 78.11 1.28 2.56 12.36 4
44068 | unils, gning 1 M 23 43x9.2x3.8cm. 63.02 1.82 1.01 12.03 4
44069 | aunilwtirdaninuan 1 MI 50 8.3x 9.5 x.2 cm. 177.90 452 7.42 25.46 1
44070 | d@n (Fn+pTw) 0.5 LA 289 2820020 | | 27.72 17.21 3.82 2
44071 | Traaae 1 M 85 71.40 2.04 3.40 8.25 4
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6. Breakfast of 77 foodstuffs

96

91001 | ks, wy \ 217410 | 14,09 a0 31.06 _¢~
91002 | Tan, wy o 19038 | 534 | 868 2271 4
94001 | Tn, widn, fuahunae / Usaediens, $ad, fu v 28001 | 485 1.13 64.76 4
o002 | W, win, Suvile bl <3 34637 | 583 1.35 TE2 4
94003 | T8n, whsin, cemunin Fy 14843 | 249 0.57 33.26 4
94004 | TAnfadradaqy whesasteaniye : 6eo4 | 194 | 048 13,87 4
22001 | el (mare) 22043 [ 266 | 785 15.29 3
94005 | maiiie () h 2s204 | 2777 | 930 21.60 3
mun, Upediaeiing, 3in 1 (Rruusamun) + sndali —
2oz g oo B 20820 | 1058 | 973 19.36 3
(sze TSxTS5xdcm) —
i, .31 (Rrvusnun) « S M
94006 s 15789 | 9.43 280 24.10 4
wsuAimh {size 7.5 7.5 x £ cm.)
e, 3in1 wsufin 3
vreduSeriing, 3in 1 (RewuAmu) + — - p
Uerfumsireazangewen (sice 7.5 x 7.5 x4 cm.)
man, fams, 3in 1 undt, 1
g uForiing, (o) + ¢a | o i
e (size 7.5x 7.5 x4 cm.) v ‘
nu, 3in1
tpsduFariing, (R usnrsd) + ki p— .
VAt + WaM (size 7.5 x 7.5 x 4 om.)
nun, 3in1
s |ttt mﬂuﬁ%ﬁﬂﬁ.m i = |
e (size 7.5 x 7.5x 4 cm)
02005 | Foun, nhesity + undiald 1 M | 45 15020 | 1044 | 743 12.87 4




| . = = k.71 !
Foodname {th) i = 3
(Keal | (grams) | @oms) | fgmesl |
e, tpadaFaniing, 3in 1 (Arsmed) + snide, w287 | a3 187 26.70
W& (size 7.5 x 7.5 x4 cm )
mun, UgsdaFoaiing, 3in 1 (Arimusmad) + waule, tg4z | 35 | 489 2311
1w (size 7.5 x7.50 4 cm.)
o, UgadaFariings, 3 in 1 (Rrvasniun) + e, ar7as | 4ss 12.82 36.28
Triweesenzeay (Bene) (size 4.02x 7.9x 9.2 cm.)
rran, geiniertings, 3in 1 (Rrwesnun + 32319 | 526 | 1490 4218
riTe, (ue (size 5.9 14 x 4.7 om)
e, dpedrFerling, 3in 1 (aruusmud + afees
:r9e | 586 14.84 £2.90
e (size 5.9 x 14 x 3.7 cm)
mad, UpadFrsliag, 3in 1 reuusmen) + afises, o,
27906 | 8.08 16.85 2412
weie, Winren (size 76 x 13 x 4.4 cm)
rmi.ﬂ-;i:!m‘nu,amm'nﬁmﬁm.. 1404 | 2550 32.21
e, wB (size 13 x 9 x 4.5 0m.) S~
- -
e, Ugedndenllan, 3in 1 (Aruuamad) + afes, 10 o479 | 802 | 157 25.88
e, rume (size 7.6 x 13x 4.4 om.) l
o, sinddonloss, 3in 1 (s + el | ¢ w | 18 638 | 13g7 26.18
nu (size 5.9x 14x 3.7 cm) b1 91%1 1€l Y
. |} . =
rrvan, Upadrcieiing, 3 in 1 (rrsusmun) -51 A s21 | 1330 30,83
(82g) ‘ '
= ; ~ L N p ¥ /[
v, thyafaidvnlings, 3 in 1 (rrshariu X ‘;“ 11 A 3' . it i 8 7.45 2454
Vinaanrou (size 75x7.5xdom) g ‘ ' =
Faun, wheuRs + e 1 w | 4 10980 | 932 | 050 17.01
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0 Foadname (1n} Amaunt T Size Egy.| SN | 6 | VROV

(Keal) | (grams} | (grams} |  igeams} |
94020 | Fonan, whesiin + umda, Wnawena 45 - 0ise | am | 24 16.26 4
94021 | Foun, whesiue unde, Wegvesd + usu —— | 704 | am | 268 16.99 4
34022 | Fown, mieus + wmde, Wuss — g8t | 206 | o087 19.30 4
94023 | Fern, whasi + umite, Wi w7 | am 1.56 19,61 4
94024 | Foun, whesin + unidy, WHum 1 wisa| 343 | 250 16.02 4
92006 | Feun whasiu + enids, Trnessuasue: (mene) s \ 2935 | 442 | 1052 29.19 3
94025 | Faun whoude afrees, e (; 27510 | 515 | 1280 35.09 3
g4006 | Faun, whenias afaees, 1, neude, Wnren 1 2 \ 20007 | 797 | 1455 17.03 3
04027 | Faun, whesia + afrees, T, el wes ' : \ aTeTo | 1382 | 2430 2512 1
94028 | Faun, whesis: + afawes, T, neoede, weey 1 1 2670 | 790 | 1341 18.79 3
04026 | Faun, whesiy + wield / s 21436 | 515 | 11.00 2374 3
84030 ribaic e ack sk ehatiion 3 4 or em | 15770 | 182 | 486 27.06 4

(RN )

84031 | winenw + twieald | size 6.5x 4 om. (Twin) 2 Fi) 54 11.28 2241 3
4032 | moficus + mun, gadndvalings, 3 in 1 (Rrousniud) =l 10s50| o7r | as3 17.98 4
o033 | mandeldidtan ¥ 1 80 | 10xdScm @ 21078 | 288 | 607 3665 4
04034 | maleiiAnns LS 80 |Qox4S5cm 26488 | 450 | 10.14 38084 3
04035 | wulffomn 1 : 0 453 620 asu02 4
04036 | maleldthun 80 | 10x45cm | 21223 | e35 | e20 3487 4
i ""‘"‘“‘“““"’““”“"""*“ﬁ“ﬁ'mﬂﬂ qfAangran = | =~ |-
4038 qra{uﬂu;mmmmammnm L oom =42x07 1w | osr | s2s 7181 "
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; / - & - : iy
5 » Ghia Energy | Protein Carbohydratss |

9403 | wivuiin sealEnTudsandn (argTs) 1 40 cm. | 16880 | 288 8.16 20.96

g2018 | Tedaiu gueeh + wwln (52 g) 41286 | 993 18.00 5214

02033 | yuflriadingar 100% whu maifend + moeld (829 20029 | 925 11.00 16.14

92034 | wmaduityoy g, inusdvastg + weli (82 o) 20386 | 853 | 1as0 34.84
wiffussnisuarenfasmin (fevfuantnsen) =

22035 ; 4 | 32528 | 1084 | 169 32.50
(rrnfiyeyy) + mowli (82 g :

92063 | stuledidm, sen 7+ eniali (size 75 x 7.5 x4 om) f | 35872 | 1846 | 13.07 4172

92054 | wvisaluny , g, sasrrnd + undald GR I \ 25370 | 1872 | 1068 19.52
i, wisiveflnd + undiati T I ‘

92065 | M o 23870 | 2072 | 768 21.52
(size 7.5 7.5 x 4 cm.) e \

52066 | Tafaiu gueei + swulal (sze 7.5 x 7.5 x4 cm) W4 28 3870 | 1522 | 1443 4127
wWlinfngaz 100% tu rrafiens + cndali e

92081 o 14613 | 1454 | 743 527
isze 7.5x 7.5x 4 cm) \
wieaizedygng, wmadeg + undeld

92062 70| 1382 | 0.3 23.97
(size 7.5x 7.5x 4 om.)
wirhaanaldunrenfuscwd (fewhasmnhnomn)

92083 1 w | 189 ama2 | 1582 | 1342 21,63
(memifoyey ) + umfinlr (size 75 x 7.5x 4 om.) ¢ a o/

94047 | wiilufif, 1o + uruiegun (size 75x 7 1734 | B4 45,86

94050 | Tefiu, gueei + svufinmin (sze 75X T5x 4 1 oo ] 1400 | 7% 45.41
siuledife, tar q + afree, =)

94096 b 18.24 53.04
v QWIQNATAU AR INGTAH

. 1 o Ff!

84057 N - 250 | GR | 250 36860 | 1442 | 1585 49173

(size 5.9x 14x 3.7 cm))
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1D Foodname (ih}
04009 | Tefaiiu gread + afreee. (e (size 5.9x 14x 3T om ) 63.43 1
4138 | Fradandas, th (2 Vi) + Fadushe AE: 45.76 3
04130 | $rdindes, th (2 W) + unadftes 72‘\“\\ £2.97 4
94140 | ravkindies, o (2 viwi) + Aslnsinialdnlany "//YEI\\\\\\\ 38.07 4
a4141 | Fradndies, e (2 i) + WalaTlo, dala T VYRR 4,77 1
o [ ot ot oot L L =z |
91004 | Frwdondes, S (2 i) + dndinaciisiy | l ’.’gl‘r \\\\\ 4069 3
a142 | Frudondea 4 (2 i) + Enrmess, Gl l@ﬁ: v\ 38.01 1
94143 | nezomizuamlpsdade 33 6.27 3
91005 | $nedindes, S (2R + uy, v/ mf, Rame1d - 46.97 2
gated | rockn, Snudle, G (2 i) + dnfululdinli 56.88 2
91007 | draudn, deadle, Tu (2 viwi) + dindaeanlay 11.96 2
91008 | $raidn, dendle, o (2 Vi) + dndafing sy a1 | 1023 2
91006 | dnsinnzleil wy w B84.35 1

ammmm 1IN Y

ﬂummmswmm

001
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