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ABSTRACT

Thai traditional gastronomy and food has existed in a long time together
with Thailand’s art and history. Proudly, Thai food is currently one of the best
tastes in the world that most ingredients are agriculturally srown on Thai soil.
Those ingredients affect the nutrient substances and calories. Since the nutritionists
can estimate the nutrients and calories from a food image by their eyes. Made up of
kitchen intelligence from big data, the nutrients and calories can be autonomously
estimated using only a Thai food image, based on Convolutional Neural Network
(CNN) - one of deep learning family used for pixel data. All nutrients and calories are
shown to users. We used the collection of 56,258 Thai food images to create the
deep learning model with the global accuracy of model as 0.76. All images cover 15
Thai foods that are crawled by bots and are used to train the deep learning based

analytic model.

Keywords : Kitchen Intelligence, Food Recognition, Nutrient Analytics, Calorie

Analytics, Deep Learning

1. Introduction

Not only Thai food occurred in the historical timeline as a local
gastronomy but also became one of the best tastes in the world that most
ingredients were agriculturally grown on Thai soil. Thailand is an important natural
source of nutrients which has high ecological abundance distribution such as plant
cover, fish population and diversity of species, etc. From the historical evidence, one
of King Ramkhamhaeng (Thai: #eYUTMAMKY)’s stones (Thai: #a13130) was inscribed
in Thai alphabets (Chadchaidee, 1994). Which means there were a plenty of fishes in
the waterway; there was abundant rice on the land. (Thai: Turihiivan Tuunddn). As
referred to the verse of Thai foods and desserts (Thai: NWELM%LAS BIANININ) by
King Buddha Loetla Nabhala (Thai: amﬁ%wszwwmﬁmﬁmmé’a) (Roufs & Roufs, 2014).
that is an acknowledged literature describing a variety of gastronomic foods from
Queen Sri Suriyendra (Thai: allLﬁﬁ]Wixﬂ%‘?ﬁLﬁJummimﬁ%ﬁ)’s kitchen. In the reign of
King Chulalongkorn (Thai: WS¥UMANLAINTZATBUNALT19E1H7), the first Thai royal
recipe archives (Thai: #15U9111520U¥1714) (Punyaratabandhu, 2017). were officially
collected by Princess Saisavali Bhiromya (Thai: WSg311A1L50 WSzaAld1ae@1afisud)
Up until now, Thai food has become one of the best tastes in the world by CNN
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travel (Li, 2019) that seems to be “Thai heritage” as well as Thai tourist attractions
(Soimart & Mookdarsanit, 2017b)., Buddhist ecclesiastical patterns (Mookdarsanit &
Rattanasiriwongwut, 2017a&c; Mookdarsanit, 2020). , Thai martial arts (Mookdarsanit
& Mookdarsanit, 2018a) and Thai written scripts (Mookdarsanit & Mookdarsanit, 2019).
Since most ingredients of Thai foods from any street foods are from the agricultural
commodities from Thailand. These ingredients totally affect the nutrient substances
and calories.

The research question is that what is any information that we can observe
from a single food image? How do the nutritionists estimate the food by their eyes?
How fortunate that we are able to automatically know the nutrition of a food image?
Nowadays, many Thai foods with their nutrients and calories have already been
collected by the nutritionist. As well as the nutrients and calories of duplicated foods
(as the same recipes) can be approximately estimated by the nutritionist’s eyes. In
this paper, we propose an Al-based nutrient and calorie analytics using deep learing
from a Thai food image. Technically, our proposed model is constructed from 56,258
Thai food images that are crawled from online social media. All images cover 15 lists.
For training, many Thai food images with their information are trained to the deep
learning. For testing, an unknown Thai food image is input to the model; the name
and ingredients are finally shown to users. Either training or testing has feature
extraction for selecting the interesting visual points from the food image and keeping
in term of a vector before the learning model as shown in Figure 1.

This paper is organized into 7 parts. The literature is in part 2 as related
works. Part 3 and 4 are convolution and batch normalization. Max pooling back-
propagation and fully-connected layer with experimental results are in part 5 and 6.
Finally, conclusion is in part 7.

2. Related Works

Due to the vision analytics (Soimart & Mookdarsanit, 2017a). that were
successful in many autonomous applications: tourism recognition (Mookdarsanit &
Mookdarsanit, 2018c)., landmark retrieval (Mookdarsanit & Ketcham, 2016;
Mookdarsanit & Rattanasiriwongwut, 2017b)., animal recognition (Taheri & Toygar,
2018; Mookdarsanit & Mookdarsanit, 2019a)., dance recognition (Mookdarsanit &
Mookdarsanit, 2018b)., silk pattern recognition (Khamket & Surinta, 2020)., facial
attribute recognition (Soimart & Mookdarsanit, 2016)., handwriting recognition (Surinta,
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Karaaka, Schomaker & Wiering, 2015). plant recognition (Mookdarsanit &
Mookdarsanit, 2019b)., remote sensing (Li, Wan, Cheng, Meng, & Han, 2019; Soimart
& Ketcham, 2016a&b)., bio-cell recogntion (Loresco & Neyra, 2019)., reverse Turing
test (Mookdarsanit & Mookdarsanit, 2020a). and medical image (Sutthaluang, 2018;
Zhao, Xue, & Li, 2018)., etc.

Some Thai food recognition researches (Termritthikun, Muneesawang, &
Kanprachar, 2017; Turmchokkasam & Chamnongthai, 2018; Mookdarsanit &
Mookdarsanit, 2018d). are available and categorized into handcrafted and deep
learning recognition. Since AlexNet (Krizhevsky, Sutskever, & Hinton, 2012). shouted
out the world, the handcrafted based model was shown to be defeated by deep
learning in term of correctness (Raksaard & Surinta, 2018)., either animal (Okafor,
Pawara, Karaaba, Surinta, Codreanu, Schomaker & Wiering, 2016). or plant (Pawara,
Okafor, Surinta, Schomaker & Wiering, 2017). recognition. Particularly deep learning
works well on big data - that can find the deep insights (Mookdarsanit &
Moorkdarsanit, 2020b). from the large-scale data. Extraordinarily, our deep learning is
deeper but fewer parameters and shows the great advance detection in various

scales, respectively.

Feature Extraction: FE

CONV II — | cONV II — | CONV II—» CONV "*
(F.FCZ) o conv | < II CONV <—II CONV <— CONV | «
ig.

Food Image

Figure 1 Feature extraction of a food image
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N
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3. Convolution (CONV)
In view of signal processing, convolution CONV (I f,04>W;) is the

convolutional operation (Zou, Shi, Guo & Yi, 2019). between the Fourier transform

of a Thai food image and one of a shared weight (a.k.a. kernel or filter).

CONV (Lyy o sWy) = (1)

Lyt ooa * Wy
where * is convolutional operation, 1, fooa 1S AN INpUt image and W,

is the j-th weight of the i-th layer.

4. Batch Normalization (BN)

After all convolutions in each layer, the previous normalized parameters
are essentially necessary link to the next layer of neural network that can be

computed by batch normalization. Rectified Linear Unit (ReLU: BNy, (.)) is
used in this paper, by (2).

Py ¥ Piayy >0

BNg.1u (p(x,y)) :{ g

0 ifp(x’y) <0

where p, . is a pixelin x and y position within the output of convolution

(2)

5. Max Pooling Backpropagation (MPB)

An output of batch normalization is stored in form of the “feature map
(FeatureMap;)”, as (3).

FeatureMap,; = {p(x,y) ! Py € (Layer; N Nodej)} (3)
By (4), max pooling (MaxPoolingﬁ) is used to reduce the

dimensionality of feature map. The feature map is first divided into k windows.
Later, the max value of pixel within a window is selected to the pool.

MaxPooling,; = arg, max(p, ,, | FeatureMap, ) (4)

where i is the i-th layer, J as the j-th weight and k as the k-th window

3
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6. Fully-connected Layer (FC)

Fully-connected layer is the final part of deep learning as “Al-brain” with
the parameterized architecture as Visual Geometry Group (VGG-16). It can be

categorized into 2 sub-ways: training (as red-lines in Figure 2) — Thai food images

with their information are trained to teach the computer model and testing (as

blue-lines in Figure 2) - the computer model classifies the unknown Thai food

image. After the food name recognition, the nutrients and calories are retrieved
from the database as an external knowledge by its food’s name, in Figure 2. The
ratio between training and testing is 80:20

6.1 Training

For image collection, we crawl all 56,258 Thai food images from social
media and add them with some information like nutrient and calorie as our
collection. Overall images covers 15 Thai food types that are used to create the
learing model e.g.,, 1) Tom Yum Goong, 2) Gaeng Som, 3) Chicken Galangal Soup, 4)
Tom Saap, 5) Tom Jap Chai, 6) Fish Kidney Curry, 7) Khanom Jeen Nam Ya, 8) Geang
Keow Wan, 9) Gaeng Hanglay, 10) Hor Mok, 11) Panang Curry, 12) Pad Sataw, 13)
Massaman, 14)
Gaeng Taypo and 15) Gaeng Kee Lek, respectively. These images are input to feature

extraction (as shown in Figure 1) and trained to the model as Figure 2

Fully-connected Classification

Fish Kidney Curry

Collection of
TH Food Images _FE
with Information (Fig. 1)

Classif
Y Gaeng Hanglay

An Unknown
TH Food Image

Gaeng Som

Gaeng Som

Cattleya le——————| Calorieand Nutrient
Fish Sauce Database

Lime Juice
Garlic
Turmeric External Knowledge
Chili
Shallot r

Figure 2 Fully-connected layer: training (as red-lines) and testing (as blue-lines)

>
> &
S

cdl 6
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6.2 Testing and Evaluation

For an unknown Thai food image that is firstly input to feature extraction

(as well as training). Then, all features are considered by the computer model.

Finally, the name of food with their information (nutrients and calories) is shown

to users as shown in Figure 2.

For the model evaluation, we use the global accuracy of those food

classes that can be computed by (5), under the ratio of training: testing as 80:20

Table 1 the global accuracy of each food class

Class Accuracy
Tom Yum Goong 0.74
Gaeng Som 0.90
Chicken Galangal Soup 0.94
Tom Saap 0.71
Tom Jap Chai 0.73
Fish Kidney Curry 0.76
Khanom Jeen Nam Ya 0.84
Geang Keow Wan 0.63
Gaeng Hanglay 0.68
Hor Mok 0.96
Panang Curry 0.63
Pad Sataw 0.84
Massaman 0.66
Gaeng Taypo 0.78
Gaeng Kee Lek 0.66
Average Accuracy 0.76

Accuracy =

TP+TN

TP+TN + FP+FN

(5)

where TP is the actual class as food A and the correctly predicted class

as food A, TN is not the actual class as food A and the correctly predicted class

as not food A, FP is not the actual class as food A but the wrongly predicted class

as food A, FN is the actual class as food A but the wrongly predicted class as not

food A.
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The results are shown in Table 1. Hor Mok, Chicken Galangal Soup and
Gaeng Som have the Accuracy beyond 0.9 because of their distinctiveness that affect
the recognition accuracy. Meanwhile, Massaman, Panang Curry and Geang Keow Wan
sometimes are looked similar that make the lower accuracy. Hence, the average

accuracy is 0.76.

7. Conclusion

Thai food is one of the best tastes in the world that are gradually
inherited from the long history as “Thai Heritage”. This paper proposes an Al-
based deep learning model to analyze the nutrient and calorie from a single Thai
food image as one of the kitchen intelligence applications. The model is
constructed from 56,258 Thai food images which are categorized into 15 Thai food
types: 1) Tom Yum Goong, 2) Gaeng Som, 3) Chicken Galangal Soup, 4) Tom Saap,
5) Tom Jap Chai, 6) Fish Kidney Curry, 7) Khanom Jeen Nam Ya, 8) Geang Keow Wan,
9) Gaeng Hanglay, 10) Hor Mok, 11) Panang Curry, 12) Pad Sataw, 13) Massaman, 14)
Gaeng Taypo and 15) Gaeng Kee Lek. The recognition algorithm for these Thai food
names are done by Convolutional Neural Network (CNN) based on Visual Geometry
Group (VGG-16). Coupled with CNN, the nutrients and calories of the food are
retrieved from the external database by its food’s name. The average accuracy is
0.76. As there is a large number of food images shared on social media, the
autonomous nutrient and calorie analytics will soon be one of the new features of
social media like Facebook or Instragram. Many million food images are surely enough
for Al-based computer model creation. For future work, many augmentation models
can be used to generate many food images that increase the correctness of model.
Together with Recurrent Neural Network (e.g., Gate Recurrent Unit, Long-short-term-
memory), this can be applied to autonomous food textual captioning to a single

image.
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ABSTRACT

The objectives of this research were to develop the Northern Thai
Sausage with, spicy minced pork salad flavor and study consumer acceptance
Completed Randomized Design (CRD) was conducted. The Laab Chilli
Powdercontents were by varied 0.65%, 1.30% and 1.95% by weight of all raw
materials. The fifty panelists were evaluated all of the sensory properties by using
5-point hedonic scale. The results showed that the optimum content of Laab
chilli powder in the Northern Thai sausage product was 1.95% by weight of all
raw materials. All of the sensory attribute scores of this formula were like very
much (4.81). In addition, the sensory attributes include color, flavor, texture and
taste were just about right (>70%). In addition, the Northern Thai sausage with,
spicy minced pork salad flavor showed the highest overall liking score compared
to the control formula, which the product average is 4.18, which is in the level

of very like and the developed product is acceptable to consumers.

Keywords : Northern Thai sausage, Spicy minced pork salad, Laab chilli powder
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SR (A1U0) wazAuTeulnesau daadswiiu 4.46 4.70 4.38 4.42 uaz 4.46
AU (151497 5)

M15197 5 AzuuuANteuRisUTeufsussismandualdiueinsu (gnsniua)

uazlddrsaauvy
. wanfusilden
ANANWE . .
) AzuuulddadusinTu azuuulddIauny
a 3.84+0.70 4.46+0.61"
nay 4.40:0.72 4.70:0.72"
oduita (raj) 1.30+0.83 0.38+0.83"
AR (An) 4.22+0.76 4.42+0.76'
AuveulayTI 4.06+0.64 4.46+0.71"
vanewmg : * vneia Anadsvesdeyanislunnifsrtuiauuandsiuegidedrdymieada
(p<0.05)
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'
aa a o

3.3 nansAnwinsensuvesuslnadifinendnfaeilddrsaarumy
MNNaNsANYINSERLTUYRINAnTlddsaauvy wuideyaieaty
ANvoUTBIHARAuIlESITAa UMY T UM sTauLE wheIS s TRz LuunITey
ievszifiunuseunsUssamduiaronndnvue dail 4 ndu ideduia (A1)
savA (Ailn) wazamveulaesan wui guaaeulviazuuuaisveuiadslunn
Ay Tdun & ndu eduda (1) savd (ansda) uazmuveulassiu o
Tusgivveuunn Taefldneds Winfu 4.16 4.65 4.72 4.63 uay 4.51 AUAIU LAATS

A1519% 6

A15199 6 ANRAYATWUUAILTDULRABLAYS DAY ANUDVDIALMUUANUTBUNARN U9

Ldosaauny
YouazyasnzuUUANUYEUNARSTTIES Y sAaUMY
kL)
@ [ 7 s
ag = & é § "’% ."E
& = = = 3 = =
a3 S 2 < @ = §
(= @ 2 2 2 iy
a ® 2 E 8 5
® F=) = 3 &
a 732 73.68 19.00 0.00 0.00 4.16+0.34
nau 1256 61.93 23.01 2..50 0.00 4.65+0.19
Wedulla (Awuys) 2150 58.00 19.97 0.53 000  4.72+032
AR (AU 1930  49.70 31.00 0.00 0.00 4.63+0.12
AMUTIULlAYTIL 15.00 69.01 15.99 0.00 0.00 4.51+0.01
M990 7 MIvedeumseeniuvedlddisaaiuny
A1a1u 1w (Aw) Aud (Fevas)
mwaulasondnfasilddasaarumy
aula 364 91.00
Lzl 36 9.00
nsuauiudendnsiuildoisaauny
gausu 370 92.50
Ligousu 30 7.50
mniludadurldaisaaunyndmievinuastenieli
G 231 57.75
laiuaila 166 41.50
L 3 0.75

INNINAdUNENSMe (113197 7) Juslamfesar 91.00 Tiauaule
nandauildorsaaruny luvaed Sosar 9.00 Juslaanaiwandusildasaaiuny
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Filufemuaulafiemnnansausidsliiansunnneiiesldudrlnisnuiaulas
faiienvazduegifunisaiunrnindeiiolitunandust Tnsusdunlu wovin Lous
Twgdu (2561) Iénaninguslaasnaslimuaulandndasilmiiunanundsiiidede
LLazN"mﬂ'1ﬁ%‘uiaqmﬂ‘wu"g&muna’mﬁiéf%’umaaau%’ummﬂﬂwmﬂ LU d11neu
WRIFIUNARSTignamnTs (aue.) wardinnuanenIsunseImskaze [usu
Huilnasegay 92.50 slﬁmi&mu%’Uwﬁmﬁmmﬂlﬁéﬁﬁamum wazSeway 7.50 lugeusy
nansuel Ineduslnauiseulivgnadn HAn ST ldsaauiisanivesarusewiull
Slosuusemudiutmilen uazduslnadenas 57.75 dnauladendnusildsisanu
ny $ovay 4150 luwule wazdosay 0.75 svydtlidondndast Taglinguadn
ussiauilaithaula

4. ayUnauazaiuena

Uinamosmeminauiinadenanmmsussamdudaveswdnsiasilddrsaa
wy Tnoidlousunammdnaruifindu dwaliazuuunnurevlunnaudnuuzyes
wAnAusidA LRty Tnonsiuumamaninatudosay 195 lasthmdnvesingiu
D Iisuazuuunuveulagsingsiign WetaniSeuiieussinsdndasildn
Fuf13u (gmsmuau) Aulddrsaaruny wuiwdadneilddrsaarunyldduaziuy
AuTeUgINIHARSaeildIus3Y (gnsaiuam) Tunnaudnwas Larannsmaaey
n1speuiuresHanfaildssanuny Inenansusiiiaulddldsunissousuan
Huslan

5. 1@N&@15819949

Ut lugensi uoud legdu. 2561, dudunismiuwdnnis PDCA tileasianinm
e, unasiun: http://nanosoft.co.th/maktip56.htm. 11 fa1au 2562.

wivdey nosiny. 2556, mswaunAnsusilddanlududi. ngunumuas ;
unTingaewmalulagsvunagissuil.

$hwn wavuide. 2542, a1u. luansunsudausssulve amamile (11, win5937-5944).
s yadsansunsulvenusssulve suimisinenidive.

Saun wsvudde. 2542, 1860 luansunsuimusssulng anawile (@il 14, nei
7257). ngaunne: yatisansiunsuinmsssulve suimisinenidie.

afyeyn 292, 2544, Mandnldsanluu. lasan1sideanundvimaluladnisiamn
AR AZRRAIMNTINYAT unTInedesdedin. Wedlu.

\@1n1 Aneiug. 2508, fsremnsviosdiu. Beslvl. auginermansuazimalulas

WINe13A L Tedlng.
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ARDLSNAAENANSDUYIAINKNAUYIN

Extraction Chlorophyll Water Hyacinth

susm Tanslon’” aqnins Aoisle? uwns anaduesgn’ asnua daadnms’
AfAYS Wae’ Aeshl Wi qun Wiavigyde’ way wude g
Thanapop Soteyome'” Chayapat Kee-ariyo” Nopporn Sakulyunyongsuk’
Duangkamol Tubgsatitporn' Supuksorn Masavang' Duangrat Saetang'

Sumapar Thedkwanchai’ and Zhenbo Xu*

UNANED

\nTesuansaianaslsiladatanoussandnaueniingusyasd ilefnu
Rsatanaslsiladaninauen uagdsmsiedesiuasatnaalsiiadaamdons
PNENAUTIN NINAABITEELIAENARNAUYIIULETIALDANBTRS 3 S¥AU AB 3 5 Lay
7 $alus wud szeznanimanzanlunisldefiaweanegediludiazaslunisadn
Ao 5 Flus fusuweaslsiiad (a) 0.56+0.54 wazUSuranaslsilas (b) 0.82+0.64
nsAnUsnaimaildaslunaslsiladiiatnldandnausniisnsidu 3 sedu fe
$ovay 20 30 uay 40 vesUTINMniiAnelsfiad w1 Ve 3 sedudnaaeuTuli
aziuunmveulus dnwarusing 3 nau ndusa uazanaveulaesniliiunneeiy
ogalifoddymeada uwiludusand gmaaeuduliazuuuniiuvey Ausum
thaansieitesay 20 mnﬁqmaz Wuasginuaudinieall wuin easlsilad
ANANTOUBIAINANAUYI UAIAINETIN (L) 37.33+0.10 ANEUAT (%) 31.95+0.06 A"
309 (b%) 33.04+0.34 1 a 0.4120.05 AATITUL.26+0.34
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ABSTRACT

The purposes of the Instant Chlorophyll Extract Beverage Power from
Water Hyacinth. The study begins with finding the suitable time of using ethyl
alcohol as solvent in extracting Chlorophyll from Water Hyacinth. By soaking
Water Hyacinth in ethyl alcohol for 3 periods of time including 3, 5, and 7 (hours),
it was found that the most suitable time of using ethyl alcohol as the extracting
solvent 5 hours with the amount of Chlorophyll (a) of 0.56 + 0.54 and Chlorophyll
(b) of 0.82 +0.64. According to the study of sugar content in ready-made
Chlorophyll extract from Water Hyacinth volume of sugar in 3 portions including
20, 30, and 40 percent of the Chlorophyll content, it was found that tasters gave
similar scores of satisfaction in terms of appearance, color, odor, flavor, and
general satisfaction. However, the ready-made Chlorophyll extract from Water
Hyacinth with the sugar content of 20 percent received highest score of
satisfaction and analysis physical and chemical, it was found that ready-made
Chlorophyll extract from Water Hyacinth has luminance (*L) of 37.33 + 0.10, red
component (a*) was -31.95 + 0.06, and yellow component (b*) was 33.04 + 0.34,
the amount of Water Activity was 0.41 + 0.05, the humidity was 126 + 0.34.

Keywords : Chlorophyll, Extract, Water Hyacinth

1. unu

fnmurndufimihignvurludulssonlude wivlunfanlds Suss
routanaumelufignguadrenasni uasdAdeamannriedsiu (Kumar, 2007) Adeni
sgmeluinaurndussaingiednaslsiiadifudiudsznovey Fatfu n1safainie
paelsfladeanaindnauyn Sududidenithadladegiuaswuiiunaelsitadiyia
huagnganinaneaInng warldsunruionainguilan wmszeusannan
thoansaselsfiadluiluastuiulunisaadadenidesinedesnis lnsanslu
amgiiAnenuunwiedunsairadadonuns eainvinasems wu lunne
Ta#mna19 (Wilson, Holst, & Rees, 2004) ‘VﬂﬂLLG]I‘U’Nﬂ‘%gﬂgﬂﬂﬂﬁiﬂlﬁizuiﬁéuﬁﬂﬂlﬁ
nsuntaieaslsfladiiataeeninnaneluiiesmarndunaslsiladiatnainfiveie
Ta vilvunedsonaiinenudedoantesas JuiliivanosduunfniiorlduseTon
Mndnavyistegiluduiuinn uaslufviviilineliifnusslevinatnaaslsiiad
desmndnaumduiiviiffdeannsonisdduiazihaaelsiiad fiatnldusiuiu
\nSeshuansananaslsiladatamieumandnauyn
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[

ngUszasn

1) WieAnwszeznarimunzanlunisainaaslsiaganninauyn
2) W BANYIITNTYILATBIRNATANAAABLSHARANANS DUTINRNAUYIN

2. 52108U75799Y

NSBULUIAANISAY

u

raliaAa R

\ }

LT y | afraalsfladmndmum | — | wRseuMTBRREUTRBIUTINA

ol '

AR W LEE

LT g T TR Gl

A 1 ASAULUIAALLNITINY

2.1 Fnwmanfunzaulunisldiefiaeanesediusvhazaslunisadn
AaplsHadNNNAUYIN
Anwnsldnafimunzaslunisldefiaweanssedidusvhazanslunis
afnnaelsiiadandnaurlnen1sIuNLNIINAaIwULdNRE1saNYsal (Complete
Randomized Design, CRD) Tnemsinwanildutludnauean 3 sedu fie 3 5 uaz 7
la
2.1.1 mywaTevautRnuaivesasainnaslsiadandnnuen
SaarU3unanaslsiladlnonisiinaslsiiadfiatals nauazane
lofiaueansseslusnarunaslsiiadfiatnldneeiiawoanssed 1:1 Wunan 3, 5 way
7 $alus puaddu LLé"ﬁJﬂawazmmaakﬁaéﬁlﬁmﬁﬂmimaﬁmmmi@mﬂﬁuum
$huLeios Spectrometer §¥o CECIL $u CE-2021 2000 SERIES finmegnataanau 645
wae 663 wiluuns (Laongsri, 1992) wazihafildlunismuiamuiuanaslsiiadie
(a) uazaaalsiladd (b) 91ngns
AaDLsNAALD (a) = [12.7(0D663)-2.69(0CD645)] x __ V.

1000xm
palsilaad (b) = [22.9(0D645)-4.68(0D663)] x V.
1000xm
Vv - YSunsvesansazanefinsininnaslsiiad
m - Ywdnghedns
OD = AINTRANAULAS
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2.1.2 Anweumglimnzaslunseuasainaaslsiladanndnauen
Anwrgumafifmnzasluniseuaaslsilad laen15919ununng
nARILUUdNag1eaNysal (Complete Randomized Design, CRD) 1ngn15fnu
E}mwgﬁﬁL‘Vliﬂ82‘11”1‘14?1’1ﬁ@Uﬁ’liﬁﬁﬂﬂa@IiWaﬁﬁ]’mE:IJﬂG]U“U’J’l 3 2AU AD 50 60 Lay 70
BIFEAEd 1381 45 UT LEIINTIAT BRI el
2.1.2.1 MyAsgiRunnnslsramdua
Yransatneaslsiiasarndnausinfidiuniseuniaunasly
Snsdaunaslsiiadug 4.25 n$u deUTuim1 500 fiadans guunihilldwseyi
gungiivios uariutheaslsiiadasluuidurlaysina 25-30 fadans Wielvifiuded
vounaaslsiadldireitenaaoumsUsyamduda 1R8I UNITNAABILUUENBE
an‘Uiiu (Randomized complete bLock desngn RCBD) vilouse WuAMAINNI
Uszamduda lududnuugsing @ ndu ndusa savd wazanuveulaesan fie
FBNsIARLLULAIINYBU 9 SEAU (9-Point Hedonic Scale Test) 16{1@%%%%%@5“14
msindusuauiaus 30 au WuthAnwvesmmiinerdomeluladsvusnanssuns
LAIMNANNILATIEIRIAULUTUTIU (Analysis of Variance - ANOVA) LagIlasng i
AVINLANANIUBIANLRARIETS Duncan’s New Multiple Range Test (DMRT)
2.1.2.2 MTIATERaNURnIan1enImn
1) ns29¥nA1dvesarsananaslsiaslaeldinios
Spectrophotometer 8% KONIA MINOLTA §u CM-3500d Tngihansadnnaslsiladd
mumiauLLﬁaﬁm:u1m:umﬂmsﬂsmﬁuammWwwﬂsxmwé’uﬁammiué’mwa'au
Aelsfiadng 4.25 N sioUiuauih 500 fiaddns gamgiihiflilunisweglutag 25-
28 paAwaldied Laztuinsiainad
2) 15395981 a, Ineldia3as Water Activity 8%e Aqua
Lab §u CX3TE Tasthaaelsadfiiunseuuis snvhmansataduianindasy
3) p5293aUsunanuty Iaeldindesinninudu 8%e
Sartorius Model $u MA150C Tagiinaslsiladfiiiun1seunsia uvin1snsainen
AT
2.2 Anwrdinaiaiansigrnfimunzanlunisindsuiaiosnuansaia
AaplsHadanANSoUvINANAUYIN
AnwUSunaimanseeniildaduasatanaslsiiadaindnausn Tae
nMsinsnaslsladildunararsiinaufuiimansiound 3 sedu de Yepaz 20 30
way 40 vosUSunaslsilad Wedlduduausunnwdn waziuuealanndnsy
iietlosfunsinnedufou 9ntanisnanuaduss
2.2.1 Mmsdessdaudiniimeninvsaniesivaisatnaaslsiladane
NDUTIANNNAUYI
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2.2.1.1n929¥nA18v0981Aa0137ad lnsldindos
Spectrophotometer 8% KONIA MINOLTA §u CM-3500d Tngi1aaelsiadiiniunis
opuwanwsludnandiu aaelafiadng 4.25 n¥u deUsuiani1 500 Hadans gangii
lunswegiiguuaiivies uazthanmsraiaand

2.2.1.2 a519¥0en a, tneldiA3os Water Activity S0 Aqua Lab
u CX3TE Ingihaaslsfladiiinunisouuria 1vinisnsaainen aw

2.2.1.3 anafausmimanuiulaeldiniesinaiiudu 8ve
Sartorius Model u MA150C Tagtiaaslsiladfiiiuniseunsia 11vin1snsiainen
A

2.2.2 nManadsuamuAInnIssramduiauiuiadiaaiifinade

aaelsfladariomdonmanndnaurlagimnaelsiiadinanhmauasanudnudiuss
Tudnsdru eaelsfladns 4.25 n¥u davUsunauth 500 fiaddns guungiivnflduseyd
paungfivios Tngsuthmaelsladadluufdunlaviuin 25-30 Sadans violiuied
vostheaelsfladléie aumunsmaassuuUdueg1sanysal (Randomized complete
block design, RCBD) tinaiiliundsziiugmunimmnisszamduda lududnuus
Using & ndu ndusa sand uagauveulagsan Meisnislinzuuuauveu 9
526U (9-Point Hedonic Scale Test) Bsldnaaauduitliiimunisindusuuiomue
30 AU lngRvAeUTN Ae UnAnwivesninedumalulagsvuinanszuns wanhua
UATIENNIAINLUTUTIU (Analysis of Variance - ANOVA) kag3tAs1eininIg
uWANFNUBIALRARIES Duncan’s New Multiple Range Test (DMRT)

3. WANI5IY

3.1 wan1sEnwnatiwuzaslunisldieiaveanssedlusvhazatslunis
annAaslsiadnsauwaNENA UL

A15199 1 USunaumaslsiladluansanansoussaninausinfissesian 3 seau

nanlunsudinauyluefianeanaged (421u19)

aad
3 5 7
USurunaaalsilad (mg/g)
YSueumaalsias (a) 0.34+0.19° 0.56+0.54° 0.57+0.09°
YSunaumaslsilad (b)™ 0.73+0.22 0.82+0.64 0.83+0.33

NUBA : MSNuslULLINBUNAATY manetla Alianuuandsiuet1aitedfyneada (p<0.05)

= 1 A oa o [ KA aa
ns vineis arflifinnuuanensiuegsivedn neaae (p>0.05)
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HECRMUTE

9179151991 1 PshasiziuSunanaslsiladataluaisadadnausan wudn
nsafafeiefiausanssedfiszezinat 3 4alus fUunaolsilad (a) tesflan was
5 uay 7 $alus fuSunarasisiiad () ldseiu esandiiazasefiaweanssed
aunsaatnnaslsiiadesnulivuaiisedu 5 42lus Funnaindvesinavsiilisu
Waswdudvn Faud, 2535) druviunaunaslsilad (b) fusuunaslsiladlanneiu
aatfudfynneada (p>0.05) Fudenldiofiausanesediluiiiarats Man 5
dlaa

3.2 nansAnwigungifmunzaslunisevusisarsaianaslsiladain
NARMUYI

A15199 2 ATLULAMNYBUTRIIAaslsiadn s nasannraslsiadantnaurINfe

gaunniluNsouwie 3 sy

AN aauugiilunmsausisansannaaalsiadanNAnauYyln (eeriwaides)
50 60 70
dnwardang 7.07°+0.74 7.70°+0.79 4.40°+1.35
a 7.10°+0.84 7.73°+0.69 5.40°+1.91
nAu 6.80°+0.92 7.67°+0.96 5.77°+.133
nAusA 6.60°+0.81 7.37°+1.00 5.70°:1.56
AU 6.67°+0.99 7.27°+0.98 4.93°+1.36
muTeulaY T 6.93°+0.83 7.80°+0.89 4.97°+1.67

e : MonusluwwIneunaiy vined milianuuandsiueg1aitedfyneada (p<0.05)

miﬂixLﬁu@mmwmqﬂixa’mﬁuﬁammﬁmaabﬂaa‘mﬂﬁﬂmumﬁﬂr;hu
n1seuLiafiganadl 50, 60 uay 70 ssAneaIiea nudgaumgiifldluniseuin
Aaelsfladfwanaafuiinadennuveuludusineegefitedfyn1eadn (p<0.05) lng
nseuwtisnaelsTladfigumadl 60 ssrwaldea fnaaeuduliniseensumniian Tu
v aselsfiadandnnuria 3 gamgd fafuanmstumugumgifldlunis
ou puvpifiisdurlsiheaslsfiadandnaurniidifetomine Weswnanuieu
agibinylaveaunneanainlitanadalaiilelulud dlde1vesnaslsfiadiegn
Wasududihnia (Von Elbe and Schwartz, 1996) 51%@15%51‘7@14%@1’? 60 DN
waidea lW¥uniseeniusnniigade faTondy Induvomawizin uasiisauddilivu
uiulUdmfigumndl 50 uaz 70 ssmiwala fnaaeud aziuulsziduguam
madszamduiationniniieamall 60 ssrniwalFea
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a

3.3 HANTIATIRVAUNINNNNEANYBIAGBLSHATIINANAUYI QN

Y

Tunseaun 60 serwaLdua

M58 3 LARIHANITIATIENAMAINNNNILANLAENILATIYE AL SHAT YN

Anauysegungilunseun 60 ssrmiwaided

AMAIN tharalsiladaninauyn 60 asriaifus

NINYATN
ANd - L* (Anuadng) 74.40+2.80

- a* (@ung) -1.03+0.32

- b* (Awdeq) 23.91+1.01
Al
N aw 0.42+0.05
Mty (Govaz) 3.99+0.42

NUBA : FISNuslULLINBUNATY manetla lianuuandsiueg1aitedfyneada (p<0.05)

HAN1TATIEINNANENTANIINIEA N WUIIRaslsiiadananTouviaIn
ANAUYIT LANAINEATIE (L) 74.60+2.80 ANEUAT (%) -1.030.32 uazAdmaad (b¥)
23.9121.01 waganautAvienionin A1uTunthdase 0.42+0.05 ArAuTy
3.99+0.42

3.4 wansnAdeUNIUszamAuRavesSianivanssfinyasluns

wasluansafinmaslsitadandnauyin

AnwnUSinainmansevniinaslunaslsilad Assdudeuas 20, 30 uas
40 vesUsnahaaelsiiadudhludelfduduy dewiluovukemui et
naaeunalszamdudanuii gnaaeulvinzwuulufiamadioniu egrefidedAgni
adfvosdnuarUsIng @ ndu ndusa wazanuveulnesiy snLiususavAnsedu
thaavaefesay 20 fuslaeliinisseususnnilaafissiuazuun 8.1320.63

A13197 4 AZLUUANNTBUNITIATIERAMAINIUsEamdulavesnaslsiladanin

NSDUBININENAULINRDUSUIUVDILINIANTIBYNI I1UIY 3 S¥HAU AvSaeay 20 30
way 40 vealSuainaslsias

Usuaaansie (Govaz)

AMAIN
20 30 40
anwauzdsing™ 7.70+0.79 7.70+0.79 7.07+0.74
il 7.73+0.69 7.73+0.69 7.10£0.84
naw"s 7.67+0.96 7.67+0.96 6.80£0.92
nausa" 7.371.00 7.37+1.00 6.60+0.81
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HECRMUTE

A1519% 4 (7o)
U%mmﬁwmawﬂa (%'aaaz)
AUAN
20 30 40
JAv9A 8.13+0.63° 6.40+0.50° 5.97+0.81¢
aNnuvaulagsIU™ 7.80+0.89 7.80+0.89 6.93+0.83

nEWe : Agnwiisneiulukuey vaneds ﬂ'wﬁmwmmﬂeiwaﬁuasmﬁﬁaéwﬁmmqaaa (p<0.05)

o

< 1 A oaa W '
ns vineis arflifinnuuanensiuegsivedn Vl’Nﬁﬂﬁ] (p>0.05)

3.5 NamﬁLﬂiwﬁﬂmmwmqmEJﬂwwsumaﬂiaﬁﬂﬂaaii?\laémamﬁwma
Yoz 20 vesUSunanmraelsTlaswuinaslsadatmandnaurimauaing (L)
37.33+0.10 AALAY (a%) - 31.95+0.06 AAIMADY (b*) 33.04+0.34 AUSunndass
0.4120.05 AALAY 1.26+0.34

A1519% 5 ﬂ'ﬁ%Lﬂi?%ﬁﬂm&ﬂ’]wm’mﬂﬂEJ.ﬂ’TW°ZJ’9NﬂEiE]Iﬁ?\lﬁéﬂﬁﬂ"\]’]ﬂf}‘:llﬂﬁlU“Z]’D’]NﬁlJ‘Lj'W]’]a
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ABSTRACT

The study of the production process of Rice Field Crab Shell Powder has
objective is to study 3 production methods. The method 1 (baked crab that is
soaked in substance) takes less time to soak and boil rice field crab shell in
sodium hydroxide (NaOH) than method 2 (boiled crab soaked in substance). The
method 3 (bake crab), There is not added chemical and eliminate an organic
substance results in the remains of many organic compounds. After that the rice
crab shell from 3 methods to physical properties found that method 1 had value
L* a* b* were 42.34 + 0.18, 9.23 + 0.03 and 10.23 + 0.05 respectively, This was
white color no transparency and least water activity, compared with chitosan of
crab shell it was found that 3 methods are different but viscosity in method 2
had highest value. The chemical properties were measure by ED-XRF, it was found
that 3 methods were percentage of calcium (Ca) 98.248, 99.278 and 99.727
respectively method 1 has the most of purity calcium. When molecular structure
measure by FT-IR compared with chitosan from crab shell, it was found that 3
method not found number of chitosan molecular. The method 1 has least
moisture, protein and fat content but has the most of crude fiber. After study the
shelf life of production, it was found that method 1 and 2 can be kelp at least 2

weeks, but method 3 can be kelp at least 1 week.

Keywords : Rice Field Crab Shell, Chitosan and Calcium
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ABSTRACT

The purposes of the research were to develop the design and the
package of fabric garlands and to survey the satisfaction from the sample group
towards the products. The data were collected from 14 experts and sample
group of 100 people. The instruments used in collecting data was a questionnaire.
And the data was analyzed by frequency, percentage and standard deviation.
And the findings were: the product was the most suitable and interesting for the
products’ development. Because the beauty and the difference of those designs
gave the garlands’ diversity. Could be more appropriate in square shape, the
color should be cream, gold in ordinary or tracery style including the color of
package’s fabric lining should be in cream. For the satisfaction of the target group
towards the product, it was found that, overall they were fond of the design at
the highest level, having mean of 4.24. They preferred the garlands’ loveliness at
the highest level, having mean of 4.26. And they liked the value and the

usefulness of the product at the highest level, having mean of 4.29.

Keywords : Fabric garland, Package
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ABSTRACT

The purpose of this research is to study the process of creating
transformative jewellery for women from Lanna-style glass. The essential data
from related theories as well as recommendations from five experts were
compiled. The satisfactions towards the product were also collected from two
groups of people; 1) twenty-five jewellery entrepreneurs and 2) twenty-five
working women aged 18-60 years. The total data of fifty samples were analysed.
The results found that jewellery can be transformed by the combination of using
studs and hooks. The transformation techniques inspired by Tai Lue jewellery; an
old ethnic group adorning the body with unique silverware. In terms of the
satisfaction on the style of the jewellery, the study showed, both groups were
satisfied at the highest level although the mean of the former group is lower than
the latter (the mean scores are 4.32 and 4.48 respectively). Likewise, both groups
were satisfied with the materials at the highest level however the mean of the
latter group is lower than the former (the mean scores are 4.34 and 4.32
respectively). In terms of utility, both groups had the satisfaction at a high level,
with the mean of 4.05 and 4.17 respectively. Regarding the price, the
entrepreneurs and working women were satisfied at a high level (3.96 and 3.98).
For the place of distribution, the entrepreneurs were satisfied at a high level
(4.16) while working women were satisfied with the highest level (4.43). The
transformation techniques can make more spectacular jewellery. It is also the
inheritance of the wisdom of making Lanna-style glass (Kaew Chuen), the
monetization for the skilled craftsmen or Sala, and the conservation of the Lanna
tradition in Thailand.

Keywords : Accessories, Modification, Lanna glass
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ABSTRACT

This article has the objectives to study the design of transformative tray
with pedestal from tinted glass by lego technique and to examine the satisfaction
of the target group towards the product. The data collection was conducted from
documents and consultation with 5 experts. The 2 sample groups consist of 25
students from Home Economics Business Administration, Faculty of Home
Economics Technology, Rajamangala University of Technology Phra Nakhon and
25 general people, 50 in total. The results of the study found that the design of
transformative tray with pedestal from tinted glass can be transformed into 3
designs: rice funnel tray, holy-water bowl tray and monk's alms bowl tray by lego
technique that can modify the top and the middle of the tray and a lotus petal.
In term of the satisfaction of the target groups, the students were satisfied with
the product at the highest level (4.43), more than general people with the highest
satisfaction (4.20). Students were satisfied with the materials at the highest level
(4.41), more than general people with the highest level (4.28). The students were
satisfied with the utility of the product at the highest level (4.52), more than
general people with the highest level (4.30). The students were satisfied with
price at the high level (4.20), more than general people with the high level (3.73).
The students were satisfied with the distribution place at the highest level (4.46),
more than general people with the highest level (3.94). The design of
transformative tray with pedestal from tinted glass by lego technique is to
preserve and promote tinted glass and to create novelity in the invention of the
transformative tray without using glue. So, this is a creativity of inventing the tray
with various forms to add value to the product and to ultimately propagate the

Thai wisdom to be known for generation.

Keywords : The tray, Tinted glass, Transformative
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