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Tsalaidess angrutoya UCI Machine Leaming fisuiudaya 400 gadeya dadudmiunisieset 24 Hads way
WisuiflsuuszAvSnmueauuusaewaeds 10-Fold Cross Validation Tneia3asiiolun1siduadaiild scikit-Leam
Library 9840141 Python Han15338nudn N1sdwunUseinndeyalaslduuuitassannaiadulddndula &
UsgAvBamimanzandian fananugndes 98.47% A1Anuuaiug 98.33% A1Auszdn 99.16% wazAiAuaIsga
98.73% waglvingnisandula 91uau 5 ng fimmiluianfuleundieduiensidadelsadosuiintueuides
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Adaey: lsale laseeUssannidien nmsieuduuuiud dulddndula nsSeuiveunsosuuiifaeu
ABSTRACT

The objective of this research is to apply classification techniques in data mining to predict kidney
disease risk and compare efficacy. To obtain the most effective algorithm, three algorithms are used: Neural
Networks; Decision trees, and Naive Bayes. The dataset used in the research is the early stages of chronic kidney

disease in UCI machine learning database contains 400 data sets and 24 factors. The Efficiency comparison of

21sa1sIngnAans 3AaNssuAEans nazinalulad ukn1dne1dusisnniay
1


mailto:nipaporn@snru.ac.th

On 3 a0un 1 (2023) : unshAu - DnuBu 2566

o1sa1sIneFans Srionssurians nazinalulaég
UHIONENAgSIBNNIAg

LRU
1

the model using the 10-Fold Cross Validation method. The tools in this research use the scikit-learn library of

python languages. The results showed that the best prediction performance was the decision tree model. It
has an accuracy of 98.47%, precision of 98.33%, recall of 99.16%, and F-measure. of 98.73%. This Decision trees
model show has 5 rules that should be used to develop web applications for early diagnosis of kidney disease

risk.

Keywords: Kidney Disease, Artificial Neural Networks, Naive Bayes, Decision Tree, Supervised Machine Learning
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Tsalndess Aenmeitlavnaldtosamiaund sthssoiiiedluszovina nanaounsenansd (aimind, 2554)
Falmazdidinsondng Ussunamiedu Sendy wilsew (Nephron) 'vmLuWiawqmv‘hmuaqmﬁuﬁaaﬂ NA99N
Wuluszeznamis lafiagliannsonseadenldfine dwmalveadomnidluinnie Falunaidesogunm wazens
biAnnnzunsndau wu nnzlasndwelsdludends nznsegnngu wazanzdensinsesmiauanniiuly {u
#u (World Kidney Day, 2022) m1utayaain WKD w3e World Kidney Day 8% &4 10% veduszwnsuulan ﬁasﬂuﬂi’m
5’8éflmjﬁmazﬁlmﬁwmlé’ﬁaaaaﬁmna waznng SilauududeTindeunadunisanlsaunsndouiiiedosiulsn
193033 (Chronic Kidney Disease) ifipsanlsalndulsaifeseianisifesnisnisquasnunileuunassedos
Snwmaondin Snianlddnefas InsewzegnsBansdfiingnniglameifesaseraninefifosinudeisfizendonis
thdavaunula 19y nswenidenserdadlaiioy uaznssndaAsulaidusy

ndaniaenans gidelavuinnuddguesdym waglddnudunisinmsideadauuuiiaesnisduun
Usstnndeyannuidssmsidlsalafomaiamiiosteya Ineinisiieulssansamuuudiasaiiomuuudiass i
wanzauign :1ndane3fiy 3 wada Ae lassieuszamifion (Artificial Neural Network) nsiSeujiuuiug (Bayesian
Learning) uazsuliiwnanla (Decision Tree) lntldundayaszoxiduduvadlsnlnFesmwasnuduie sngiudeya uc 9
2015 Fafidruudeya 400 ydeya uasdadodmiumsiiasizi 24 Yade
lnasuazauIdeiineados
1. Tsala

Tsaladulsaisrsunsiauredafiantssasiinund (Isameruiansysmiin, 2563) Wulsasoseisnuilsl
e dnuaizvedlsaln nglane lavgaiany veadeazdsindudonuaziame asazionnsidonims aduld
o138y @ sounde Tafinas dwiuden Uannszan deudedrdluanesnng ervhlsfonisdnuazaueamen
veu dudslsalansludin Winazuaszunsunganisaiydvln (aWad, 2550) Jadeideddunadulsale ddsd
nsguiug Tsalaurswiadunssuiug wu saladugad anudulafings asduansznudes Tesiidrdng Aevila
viaamdon ln uazaues aufitinudulafingsuiue axduavililadenas lsauvnu guaelsmummuiionaiuly
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ANUAAUNRYEITEUUAI9 TusNY WU ANURAUNATEITEUUININGTSY SYUUTaBnEen seuun1eduyy tsalussuy
wiandléun Tsawimnu lsannudulafings Tsauiwi Tsauindauies lseialuln uazszuuvemaduilaans nnele
Sniauides Wusu Hadeiidmadensviuthiivedinanas uazdmaliAnlsalndoss Usenoulude 3 Hademdn Tdud
Uadwaruunna wu we o1y duilunanie WWusiu Jadesmunisiudae Toun lsauszddsauu tsafing lsaiilanay
vaoniden lsnanusulafings iHusu Tsadiemenmetugnasy wu Tsageiilule nduernisdanesn Huu Jsz¥alse
niFesvlunsouats szaznailunistiedelsaummu minuauszduaudulaiin nsmuauszduihmaluden
Hudy uarluduresdafodungfinssuaunin iy nandutlaanie msdudiios nslden NSAIDs nmsuslaeewns

U fukaziAl NSAUUWE NMsAIRRansIun1enIey [y

2. myimilesdoya

nsviwmiledeya (Data Mining) (81337 wasUsznnds, 2562) iWunisdumesdanuiangiudeyavuinlng
fafunszuiumsfieenssyifudeyaiifidiuaunn Wunsdumeaudeslesiidousguaraianisaiuuiliuiianfniu
Ingondendnadin n1si3euivesa3os (Machine Leaming) Warnn5ans1guluy (Pattern Recognition) ansvuwmedilel
NnnszrvImMsawmiiosteyasiathunairsuuudrasuiionsnsal uesuunmite visuansanuduiusseming
mineA19q Saneifiunsimiesteyaivatsussiannisiieu lunsided 198 aneiiunssuundssinndeya
(Classification) {uwaliamsiinsigiannsiseudandwiennguuuuvestoyauuuiitrguenme dadunsiBouives

Lﬂ‘%aﬁLLUUﬁQ’aau (Supervised Machine Learning Techniques)

3. nsl3euivaualaanuuiifaey

nsi3ousvesedesuuuiifasy (Noyunsan, Katanyukul and Saikaew, 2018) 1uisn1si3susvaaaioile
a¥auuudiassnsneinsal nefinisimungadoya X vietdudunaliiuuuudiass wieunanammeude v iilels
wuuaeddluniadous Tnonadwsniswennsal ensndudaiiles (Continuous Value) nadiiiutl Fenindgminis
annoY (Regression Problem) usifl ewadnaidurnlalsiaiios (Discrete Value) nsdiauil 13ondn Jgyn1n1sanwun
Usznm (Classification Problem) @sxadnsannnisduunyszinniniionitnana (Class) uie dromiu (Label) 3
AMNTTNs L UUTIaaMULTwuNUsTIANIzUsnaulUiedeya X iuyadeya Feature w3a Attributes wae y
fio Aanarney dmiudeyaues Feature tuq nanife dyadoya X was yadoya y Usenoudu snidend doyans
Hnduiuuiithemiu danesfiuwuuiniunysean wu suliisindula (Decision Tree) dwnasaLINmasUuBTU (Support
Vector Machine) n15L58u3 WuuLug (Naive Bayes) Wag laseveussaimifiey (Artificial Neural Network) L4y
Multilayer Perceptron lusiseiifumslduuusiansnssiuunuszinn (Classification) 3 sanesiiu laun Tasetng

Usganuilen (Artificial Neural Network) siulsifindula (Decision Tree) uagnisiSeuiuuuiug (Naive Bayes)
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4. wallalassrngyusansiisu

IasstneUseamifisn (Artificial Neural Network) (Usgyeyn, 2562) fuduuuusaemsadineans ilessune
nMshausududouresaussiyed MnnguinisiSeuiveasuy (Hebb’s Rule) lwadivihanusiuiuazideusioiu 1Ju
ndnlunisesuismaiouifesuuuuresnisUssneumadusramidndetudulasede aunsnduddomitugiu
nsieuiwuulddfasy (Unsupervised Learning) uddmsun1siieusiuuiidasy (Supervised Leamning) Tuazidu
TuneuiiBend “medleunseu” (Perceptron) BsansnsavinmisiSeudandegnaiindluld uifidesiinuisszms
1 Ugyntn XOR (Exclusive OR) Lwiﬂaﬁ;ﬂ’u‘ﬁugmﬁwﬁ’ﬁyeumiﬂiqszhEJUizmeﬁ&m 1560791 159918 UTE AL AL UULNS
ndu (Backpropagation) dstuneudailanusaudilaym XOR Tnserdelasesuuunaetu (Multi-Layer) Fslueniddeoil
Qﬁ%ﬂlé‘h’ﬂmwwﬂizmmﬁwwama%gu (Multilayer Perceptron) 21 Python Library Scikit-Learn lun1snageou
(Bnen, 2555) FelaseneUszamiisndumedaiilsunainnisineilasselniii@nm (Bioelectric Network) Tuasas
Usenaunie lwadusyan (Neurons) 3aUseauuseam (Synapses) iagiwaduszamusznaudigvaglunisiu
nszuaUsyam (Dendrite) Jau Input taglateUszamlunsainszuaUszam (Axon) Faduwmilou Output v839aa
dnwarredasetszamion fasaadunduvedivun (Node) Mdeulosiafuluusazdu (Layer) éun Input

Layer, Hidden Layer, Output Layer san il 1

Input layer Multiple hidden layers Output layer

Al 1 TassadnslaseneUssamidion
fiun: (1BM, 2020)

5. wiadlAnsiseuiuuuiug
mM33euiiuuLug (Bayesian Leaming) (Useyey1, 2562) iun1sduunuszinangduuuniafiondondnnisvesaan

Wz (Probability) utelunismeneu aunguedud (Bayes’ Law) titevinauufigiulauiazgnsiosdign i
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AANEVsaUsTIVIvRIIeg ARz Usinaniaulaszegnelinisuanuasainuiinazdu (Probability Distribution)

madu Arnuiaziiuvesdaeg9dsarnnsaldlunisusznaunisdnduleeg 1eflingualdlusudwundssian
(Classification) @4ngufunvoaug (Bayes’ Theorem) #38n5euutl (Bayes’ Law) A9%on1u nila tud (Thomas
Bayes) Unadfuazinusivglv1idinge nanadangnisalludagiuuazdeiifatunound lnedaruyiazidu

wuuiiteuly wansiaaunisi 1 wasnislingueaudlunisiuunussny (Classification) wanafsaunisi 2

P(BJA)P(A)
P(D | h)P(h)

P(D) vaneis anuiaziduneu (Prior Probability) vesansieesingdy D
P(h) vanedis anunhazduneu (Prior Probability) vesausfigny h € H
P(h|D) vaneds avmunaziunienas (Posterior Probability) vesausufigiu h dlofviunndaegdtlndy D

P(D|R) vaneds avmunaziunienas (Posterior Probability) vesgnsegnsilndu D Weiwunauufigiu b

6. waiadulddndule

fuldfndwla (Decision Tree) (MastersinDataScience, 2022) unsihdayaunasiauuudrasaniswensailu
sUuuulassaeilsl nesulidaauleiedunesdonileiivisiinsesivnmsal vioanunsaliilednauleldegrady
sruukagsInd) Tanwaziduns Uil uanesnuvusne uaneonmandulsilvlufianaden sunseisilug
Peasudmsunisdndula Usznauludae Inuasin (Root Node) Inuagn (Child Node) n3elnunasdndula (Decision
Node) wagluunly (Leaf Node) wanssisnmd 2 (Usnya, 2562) sulsifadulaansnsathluldladutigmuasdoyanas
Uszinn 1y Anuuliseidesdmiunisiuundssan uazauuudeiosdmiunmsiieneinisannos el

Anduladiaunsawnuartayadnuiugnn vioununguuudn.. i (f-then Rule) Wisliuyudanunsaudsnaladnedu

FHININA 2
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Root Node —— With Friends?
Splittin
T T T T T
‘ Yes ] No Decision Node
|
]
Windy? l Walk or cart?
‘: |
| Ves/ \No | Wall/ /Cart
| Above I
par Cold? Above Cold?

Above
par

Branch Leaf Nodes

A 2 Tassasrsaulidnguls

17im: (MastersinDataScience, 2022)

7. NNV

AAduliinsAuninmiddesumiiesdeyaifesteonisnshunldluniside ehundudeyalunisfinw

Y a U Y vee av o = 1% o &
IS H1MNGN v'] ﬂlmﬂﬂmmmﬁ]wum’mLﬂEJ’JEUEN WQC‘]@VLUU

v A

f1597 eyl wardsends andluna (3990 wasUsennds, 2562) ladnwinisiseudisusydnsainnis

° o A a ¢ Y a o a ' a 5% a = o = =
Puundeyaiiodinrzviladanudssidwadenisialsalawesinsesdmemaiamiiosdeys nansilSeuiiieu
wunshuunteyalaglilaseinguszamiiieslirUssdnsangeaniaanugnaes 82.97% Fannnidulidadula
wagMISEUSLUUUETIIANAINNGNGBY 79.87% Wag 68.11% Auddy

'
a

waend luegas (uaend, 2564) lvinisiSeuiieulssavsnineeswuudtassnisiuennudedlsailauas
waealdonlaglidanesiiumiastoyanuinuvuiaedasitigussamiiisuniounsiionamuandd IA1Augnaes

&

99.29% wazangnfe wuuinaesuldindule faraugnses 70.39%
s a s Y o Tl a a a a A ¥ 3 [ wa L3 Y

annug Asa (angug, 2564) levinsilSeuiisulssansnnveunaiamilostoyadmivatinisalvesiie

lnedoyananungnsiusinananguteya UC Suiuvianun 3 gadeya Turuidedladneinaialumiedeya

5 imaila lawn Decision Tree C4.5, Naive Bayes, Neural Networks, Random Forest Waz Deep Learning 41911113
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aSauuuasaiionisnensalnmsiinlsa wuinweda Decision Tree Wumedlafidigalunisasrsuuudiasdunis
wensallsalalulvsesd lnglvirinnugnsiad 99.86% Al 99.85% warA1AIuT NI 100%

A5n11599%

v oy
v

n131duafsiidunounisduiueu 5 dunou ldud 1) nsfnwinazsiusudoya 2) nsiioudoys

3) ASASIUUITIABY 4) NSIAUSEENSAMLUUIIABY SN 3 warilstuazidenliastunausanalul

[ nsAnwuazsIvTINTeya ]

4

[ nsnseudoya ]

A

/ AMsasIUUIany \

wlsyndeyatinlulasyadoyanadou
50:50, 60:40, 70:30 ag 80:20

v ! v

ANN Decision Naive
Tree Bayes
y Y A
[ 10 Fold Cross Validation ]

- /

Y

AsIaUsEANEANLUUTIa8Y
Accuracy, Precision,
Recall and F-measure

AN 3 TURBUNITANTUNNTIVY

1. Msfnwuazsrusudaya
salosesudunneilaviaulsdssaiinund Wuszezavataiaunsenated iunaiuuiliswadivi

Y o v = = A [ £ s o ] o i
wihfdudinseswesde w3eiunseu (Nephron) Alegiiies 1 srugadngan1sinny duaililaliaiuisansedves

I

= & v o & P ° A o = | vaa o 1 1 &, &
LﬁEJMLﬁE]ﬂ% ﬂﬂuurl'ﬁﬁi’]ﬂLL'U'U"U']@ENLW'E]GU']LLUﬂf’n']llLaENﬂ']ﬂﬂUIiﬂlmﬁ]g‘lﬂEﬂWﬁu‘\]aﬂIiﬂ imﬂmaﬂl,l,asl,ﬂuﬂisiﬂ‘uum

2
[

M3enunssnugUael Tnen1sdnunided didelaldyndeyaingiutdeya UC yadeya Early Stage of Indians

Chronic Kidney Disease (CKD) Usgnaulusie 25 woav3dad fdeya 400 516073 TnefsoaziBendmnsnad 1
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M990 1 TeasiBunyndeya

a1hu 3o Fwadun anwuzdaya fretetaya
1 age 91¢ numerical 48, 62, 51, ...
2 bp AMuRulain numerical 80, 70, 90, ...
3 sg AIANNATUNE nominal 1.005,1.010,1.015,1.020,1.025
q al ﬁﬂiﬂiauﬁa‘gﬁu nominal 0,1,2,3,4,5
5 su seduThang nominal 0,1,2,3,4,5
6 rbc Wwaddindonuns nominal normal=1, abnormal=0
7 pc LYAaUDY nominal normal=1, abnormal=0
8 pcc NouULLadUDY nominal present=1, notpresent=0
9 ba WUATILTE nominal present=1, notpresent=0
10 ber v-w"nfﬂmaiul,aaﬂl,l,wzﬁm numerical 117, 106, 423, ...
11 bu mgseluden numerical 18, 26, 53, ...
12 s AdsunTiontu numerical 12,18, 108, ...
13 sod GRICTEE numerical 131, 138, 141, ..
14 pot AlNLNET e numerical 25,4258, ..
15 hemo Anansavalindanuag numerical 15.4,10.8, 5.6, ...
16 pcv Yovarvoadnidonunwiouinandeniomn  numerical 44, 29, 16, ...
17 whbcc Snnuadifindenun numerical 7800, 6700, 4500, ...
18 rbcc Tnnuwadifindonuns numerical 5,3.9,26, ...
19 htn lsnanuAulaiings nominal yes=1, no=0
20 dm AU nominal yes=1, no=0
21 cad Tspviaoaidoniila nominal yes=1, no=0
22 appet ANUDYINDINNT nominal yes=1, no=0
23 pe 21NNFUILLIAN nominal yes=1, no=0
24 ane Tsalafinana nominal yes=1, no=0
25 class Wulsale, ludulsals nominal ckd=1, notckd=0

2. Manseutaya

maw3eudoya (Data Preparation) iuniswsendeyalimseuteuiluliimseideya Tunuided THaw

Python Tun1siwSeudeyasae Pandas Library wagiesesdiefldfe Google Colab Tun1saniiun1side lieanyadey

q RV

¥

Alangutdeya UC drndeyagymig (Missing Value) §3delavinainuaze1ateya (Data Cleaning) Aleinaila
Nearest Value ngldilaidunisunuadeya medayavinuwanewnt1 Tu Pandas Library dwsunisuUasdeya (Data
Transformation) Adumsudasdeyalyiegluguuuuiannsahldasuuuinaeds Ingldilaiduan Scikit-Learn

AN 4
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def transform_data():
# transform data
df_kidney["htn'] = transform_custom(df_kidney, 'htn', 'y_n'")
df_kidney['cad'] = transform_custom(df_kidney, ‘cad', 'y_n')
df_kidney['pe'] = transform_custom(df_kidney, ‘'pe', 'y_n')
df_kidney['ane'] = transform_custom(df_kidney, ‘'ane', ‘'y_n')
df_kidney['dm'] = transform_custom(df_kidney, 'dm', 'y_n')
df_kidney['pc’] = transform_custom(df_kidney, ‘pc’', 'n_abn')
df_kidney['rbc'] = transform_custom(df_kidney, 'rbc', 'n_abn')
df_kidney['pcc'] = transform_custom(df_kidney, ‘pcc’, ‘p_np')
df_kidney['ba’'] = transform_custom(df_kidney, 'ba', 'p_np')
df_kidney[ "appet'] = pd.Series(map(lambda x: dict(good=1, poor=8)[x], df_kidney['appet'].values.tolist()), df_kidney.index)
df_kidney['class'] = pd.Series(map(lambda x: dict(ckd=1, notckd=@)[x], df_kidney['class'].values.tolist()), df_kidney.index

def transform_custom(dataframe, key, option="y_n"):
option:
y_n: yes, no
n_an: normal, abnormal
p_np: present, notpresent

if(option == "y_n"):

print(f"transform ${key} from yes no to 1 @)

return pd.Series(map(lambda x: dict(yes=1, no=0)[x], dataframe[key].values.tolist()), dataframe.index)
if(option == "n_abn"):

print(f"transform ${key} from normal abnormal to 1 @")

return pd.Series(map(lambda x: dict(normal=1, abnormal=0)([x], dataframe[key].values.tolist()), dataframe.index)
if(option == "p_np"):

print(f"transform ${key} from present notpresent to 1 0")

return pd.Series(map(lambda x: dict(present=1, notpresent=0)[x], dataframe[key].values.tolist()), dataframe.index)

X
b 4

df_kidney.drop('class', axis=1)
df_kidney[ 'class']

from sklearn.model_selection import train_test_split
X_train,X_test,y_train,y_test = train_test_split(X,y, test_size=0.2,random_state=200)

# transform data to the same standard scaler.
from sklearn.preprocessing import StandardScaler
scaler = StandardScaler()

scaler.fit(X_train)

X_train = scaler.transform(X_train)
X_test = scaler.transform(X_test)

a v D2, = o 1 v <
mwil 4 nsudasfeyaliegluanaieniuuasudagadoyadugefinduuasyanaaeu

3. N15A319UUUINAY

Tunsasrauuudiaes §39eldld Scikit-Learn F08u Python Library Tunmisvimilesdoya Inelduseiannis
FuunUssinndoa (Classification) lun1sasauvuitaefieduunUssinvuszandoyannudsanisilulsala e
Tayafilaumainmaeisudeya Urldadrsuuitaseine F8lasseUszamiion dulddadula uasnisiSeud

WUULUE G907 5-7 AUa1au §991n151Aa8ea18n15uU YAt esalnly (Training Data) ¥A¥ oy annaou
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(Testing Data) Inauvswuuasidumenisdu lnedsnsduyainduseyavageu ildnaassdsil 50:50, 60:40, 70:30
Wag 80:20 MNEIAY kazyMIVAdeUUsEANSAMILUUTIRBIIY 10 Fold Cross Validation lunne dnsiaiugenadu

wazgannaey neldnileidu Cross Validation wanifisnIng 8

o000

. from sklearn.neural_network import MLPClassifier

= mlp = MLPClassifier(

4 hidden_layer_sizes=(12,),
max_iter=250,

6 learning_rate='invscaling’',
verbose=False,

8 momentum=@.3

9 )

10 mlp.fit(X_train, y train)

299 5 lasluudnasslasnelseaniiey

1 from sklearn.naive_bayes import GaussianNB

© gnb = GaussianNB()
4 gnb.fit(X_train, y_train)
5 y_pred_kidney_NB = gnb.predict(X_test)

= 1 ° a 1 s
AINN 6IﬂﬂuUU%ﬂaadﬂﬁiﬁﬂuguUIRUH

L BN

1 from sklearn import tree

DT = tree.DecisionTreeClassifier(
4 max_depth=7,
5 splitter="best’,
6 criterion="gini’
7))
DT.fit(X_train, y_train)
S y_predict_DT = DT.predict(X_test)

2w 7 Teakuuinasssuldsndula
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from sklearn.model_selection import cross_validate

def cross_validation(model, X_data, y_data, fcv=19):
scoring_data = ['accuracy', 'precision’', ‘recall’, 'f1')
results = cross_validate(estimator=model,
X=X_data,
y=y_data,
cv=fcv,
scoring=scoring_data,
return_train_score=True)
return {"AMugnday sasinsu (train accuracy)”: results{‘train_accuracy'],
"o-o> Andy VAIAIMNUQNADY BAUTIVSY - (mean train accuracy)”: results('train_accuracy'].mean(),
"sanuuiugy saizinsu (train precision)”: results['train_precision’],
"---> Auads wavAmAuwiugl umzisu  (mean train precision)”: results('train_precision’'].mean(),
"aanusedn awwinsu  (train recall)”: results['train_recall'],
"---> anafo vasmiausEdn pavsu (mean train recall)”: results['train_recall'].mean(),
"M f1 yawvsu (train f1 scores)”: results['train_f1'],
"ee-> ANRdy avAY f1  BAmMSU (mean train f1 scores)": results['train_f1'].mean(),
“eamugndas saveday (test_accuracy)”: results['test_accuracy'],
*-ao> aually YAVANANIONADY BAUTVARDY - (mean test accuracy)": results[’'test_accuracy'].mean(),
“gamniugy sorvaday (test precision)”: results[’test_precision’],
"eeey> Auafn vavAAMUWINGN BEVADY (test precision)”: results['test_precision’].mean(),
"d@anuseln sasvaday  (test recall)”: results['test_recall'],
“-eo> anafo wasAaMiszdn uaisvaday  (mean test recall)”: results{‘test_recall’].mean(),
“m f1 yaigneaay (test f1 scores)™: results['test_f1'],
"---> anads oA f1  uavARDL (mean test f1 scores)”: results['test_f1'].mean()

}

i 8 Wangunis Cross Validation

4. N159USEANSANLUUINAD

n3inuszansamuuudiass (algaf wazusznnds, 2562) aunsalszidliulaainaunis 1) mmmgﬂﬁaq
(Accuracy) Tumsdruundega lun1s1s Confusion Matrix Fafumsisasumsduundeyaveauuudiasddgniesuas
ligndfes anmsavranAnnaiiio¥auszansnmlnenism 2) Aanuuwsiuen (Precision) uiaanavestoyadifinng
Fuungnifedasfionsanainuasiuvesnissuundeyaiomn 3) A1nusedn (Recal) AuimanAwesdeyainadns

gndedlaefiarsaandeyavewadndidediu 4) A1Aua9na (F-measure) AMIlAINANRRETENINIAIAIN

LUUELALAIAINUTERN S19ALLDEARIANNST 3-6 ABbUN

TP+TN
Accuracy = (3)
TP+FP+FN+TN
.. TP
Precision = —— (@)
TP+FP
TP
Recall = —— (5)
TP+FN
(Precision x Recall)
F — measure = X 2 (6)

(Precision+Recall)
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ayalursarnansinuneueninese ’
N = Foyafudoyaliadauaznanisvhuevenitliaie

=23

TP =

_|_|
)
I

(=43

ayadussssnansiueuendtlieg

¥

FN = deyaludeyalidadausnanisvihuieueniteis
NaN13398UAINTAINANTITY

HaNSNAaRYesUITeUsEnaudg 4 du laua 1) nan1sasisuuudiassiielaseielssaimidiey
2) wan1sadranuudnaesieiulidndule 3) nanisadisuuiiaesiisnsiieuiuuuiud uag 4) nan1siIeuiiiey

UsEANSAINLUUI1A8Y el

1. nan15askUUINARIalATIngUsTaMTiBY
nsnaasulaglduuudtassanmatialasstielszamiiisunuy Multilayer Perceptron 910 Scikit-Learn
vimsimualaisugy (Momentum) 7 0.3 8n3IN13138U3 (Learning Rate) LU Invscaling ¥msmsunava 250 saU
wagrinvun 1 Hidden Layer 12 Unit wUsgadayasianisdueanidu 2 @ sednsaiu 50:50 60:40 70:30 way 80:20
wuuUUSIaesfifvian Aenisulsyateyasesadiu 60:40 ldmnugndes 97.50% AAuutiugh 100% 1Ay

5% 95.88% A1ALENINA 97.83% Fan131a7l 2

= i & a a ! =
M3 2 ﬂqﬂiga‘ﬂﬁﬂqwf\nﬂLVlﬂuﬂIﬂiﬂsU']EJ‘UigﬁqmW]EJ@J

Ratio Accuracy Precision Recall F-measure
Train: Test (%) (%) (%) (%)
50:50 93.49 100 89.09 94.10
60:40 97.50 100 95.88 97.83
70:30 94.16 100 90.00 94.35
80:20 93.75 100 88.50 93.01

2. nan1sasrsuuudnaasileiuliinndula

nsnageulaglduuudtassinmaiiaduldinduls an Scikit-Learn insinuaAiAuAngsgavesull
(Max depth) {1 7 Splitter uuu Best wag Criterion WU Gini wisyndayadionisguesnidu 2 dw fednsidn 50:50
60:40 70:30 WAz 80:20 WuIwUUTIaesiiffian Aensulsyadeyasnesnsidiu 50:50 lirraugndes 98.47% e

ANULIUEN 98.33% AANTEAN 99.16 % AIAINENAR 98.73% F9PN5197 3
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Ratio Accuracy Precision Recall F-measure
Train: Test (%) (%) (%) (%)
50:50 98.47 98.33 99.16 98.73
60:40 96.12 99.00 94.55 96.35
70:30 95.00 97.50 94.28 95.56
80:20 93.75 96.00 93.49 94.34

3. nan13as1elUUIIARIAIENISITBUSUULLIUY
maneaaulngliuuuiiaeminmsdeuiiuuiug an Scikit-Learn wisgadeyamenisduesndu 2 dw fe
8n37d7U 50:50 60:40 70:30 kay 80:20 NUTWMUUTIARINGATIAN Aon1sulsgateyaniednsIdIu 50:50 taA1A91Y

ONABY 98.00% A1ALLIUE 100% A1AINTEAN 96.66% AIAINEING 98.26% AImM15197 4

M19°99 4 AsEAVEANAIINImATANITSEUTUUULE

Ratio Accuracy Precision Recall F-measure
Train: Test (%) (%) (%) (%)
50:50 98.00 100 96.66 98.26
60:40 97.45 100 95.77 97.77
70:30 97.50 100 95.89 97.79
80:20 97.50 100 95.50 97.46

4. nan1siUTeufisuUsEaEawLUUTIaeY
MnMaUTeufisulssavsnnmahausesisaumaialdnanisaaefemsned 5 nuiuuuiasauuy
lassguszanniien dananugnaes 97.50% ArAdauaiugn 100% A1A1UsEaN 95.88% WarA1AIINA9Ma 98.00%
wuudaenmaliadulddndula dA1Augndes 98.47% A1AUUIILEY 98.33% ArAusEAN 99.16% WaAAI
§7908 98.73% Wazhuuiassnmaian1sseuiuuuiug IA1nnnugnaes 98.00% A1ALtugT 100% A1ANTEEN
96.66% LayAAIIIENNG 98.26% Teaziiuldiuvudassnmadasulifadulaiisussansnmniuuudiansan
wallalasadeUszamiies (ANN) wasinafianisiSeudiuuiug laelA1nnugnees 98.47% AANUILET 98.33% A
AMIEAN 99.16% WagAANLEa3na 98.73% uuasulid wadaduldFaduladuuuseesivmnzauiiaeluns
Fuuntszinndoya Teaenndosiunuifoves (gngug, 2564) idnmaaeddimataris 3 adauiy wuin mede
Decision Tree 1 uinadiad Af anlunisasrsuvudiasslunisneinsailsalelulnsess lnglvriaugnies

99.86% A1AULI 99.85% warAIANNTWINIE 100%
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Models Accuracy (%) Precision (%) Recall (%) F-measure (%)
Neural Network 97.50 100 95.88 97.83
Decision Tree 98.47 98.33 99.16 98.73
Naive Bayes 98.00 100 96.66 98.26

[

fadunavesmssuunUssinndoyavesiuudraosulifadula aunsaadnglunisdadulald 5 ng taens
warrmnennduliisnauladils fuansnmd 10 aansauvanamsnelss
ndulddnduladiliannisadiuuusiass aaasneu e yio] wauneds lidulsale wag yi1]
muneiadulsale dviuleeddu arnamd 9 Auansiunisvesfliaeslugadeyaaindauls X las
X[2] 901889 sg %38 AIANUANTUNIY (Specific Gravity) X[14] uu18d9 hemo 138 A1@1TavoudALADALAY
(Hemoglobin) X[15] vsneda pev e SevavveadnidenunsdeuSinaideniionua (Packed Cell Volume) wa X[19]

o

wuee dm u5e 13ALUIma1u (Diabetes Mellitus) #91)u ﬂgmawulumﬂaulwimmﬂmww 10 4

w

el
ngtedl 1 61 hemo <= 0.288 Wwag pev <= 1.273 Aanadnaude y[1] e iulsals
ngtieil 2 61 hemo <= 0.288 Wag pev > 1.273 Aanadinoude yi0] vaneda lidulsale
ngtedl 3 &1 hemo > 0.288 way sg <= 0.112 AanadnouAe yl1] vaneda Wulsela
ngieft 4 &1 hemo > 0.288 wag sg > 0.112 wag dm <= 0.366 AANARMBURD yI0] vanefis Ly
15aln
ﬂg%ﬁ 5§71 hemo > 0.288 Wag sg > 0.112 uag dm > 0.366 Aa@fInauAe y[1] wunens 1Wulsa

s

[12] 1 for idx, key in enumerate(X):
2 print(idx, key)

0 age
1bp
259
3al

4 su

5 rbc

6 pc

7 pcc

8 ba

9 bgr
10 bu
11 sc
12 sod
13 pot
14 hemo
15 pov
16 wbcc
17 rbee
18 htn
19 dm
20 cad
21 appet

22 pe
23 ane

A 9 duviavesiliaesluyatoyaandiuls X
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N
X[14]<=0.288
gini = 0.454
samples = 198
value = [69, 129]
class = y[1]
Tru:z/ \ialse
X[15] <=1.273 X[2]<=0.112
gini=0.017 gini =0.269
samples =117 samples = 81
value =[1, 116] value = [68, 13]
class = y[1] class = y[0]
/ ! \
gini=0.0 gini=0.0 gini=0.0 X[llgllf;)%gfﬁ
samples =116 samples =1 samples = 10 s%m _Ies. —71
value = [0, 116] value =[1, 0] value = [0, 10] valugz [6;3 3]
class = y[1] class = y[0] class = y[1] classi= y[é]
gini=0.0 gini=0.0
samples =68 samples =3
value = [68, 0] value = [0, 3]
class = y[0] class = y[1]

and 10 ngeulddndulanlaainnisasnsuuuinass

d3UNaN1339Y

L a

NuifeiilunmslSeuiisudszdnsamnisswundsainndeyaninudsinmsdulsalademedamiiocioya

Failinguszasdiiomadawmiosfoyanuunisduuntszianuidssandldlumsiuneanudsainsdulsale wieu

ax aa Y a

HauSeuiiulssansnm Welvlddanedfiuniivssdvsnmmungauiedanediiumievieya Mauuwuy Aslaseiig

'
£

Uszamidigy nseusuuuud wagdulddndula Fuyndoyaililunsall Ae yndoyaszevisusuvadsalasasivesnu

q U

duig 3ngudeya UCI Y 2015 Feiidnuiudeya 400 yadeoya wardadudmiunisiiasey 24 Jade s o1g

Y 9

anuduladin Arrnuandung Alusiudayiiu ssiviina waddndenwns wadnues feuwwadnues wuaiise

v
1o

Amhealudeauvudy Ageluden Adsuesiondu Alufen Alnwunadoy Aasdvoudndonuns Sovazves
dinideaunseUiunudoniinun Sruoueadidaidontm suumaddinideauns Tsaaudiladings Tsaumy
lsAvaendeniiala ANNBEINEIMS BINNTUINWN wavlsalafinans nsuwusleyadmiuldlunisvaaesaiisuuudnass
nsdwunUszinndoya wuseenidu 2 yadeua fe Yndeyalnuu (Training Data) wasyndoyanaaay (Testing Data)
Tngutanvulesigumenisgu Ineldndugadeyaiindusieyatoyanaaeu fie 50:50, 60:40, 70:30 uay 80:20 way
nAAaUUIEANTAIMANETEN1T 10-Fold Cross Validation Han15398nud1 Awuudnaesnsiuunusziantayaniy

a

suliidindulafivsvansamingn Inedaianugndes 98.47% AAuiug 98.33% AAusEan 99.16% WavA1AIY
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n93duadailingusrasd edandudeyainsughondaioudaenisussgndld K-Means Clustering Tngld
Toyaimsugiansisounnguteyadvatazgudoyavueluadmiunmsimuviesiuegedsdu shnmsiusius
foya dausd w.a. 2563 — 2564 S 12 yfthu 2,909 Aoy Fslinsfudoyavimn 10 dw § 17,933 sudeu
uay 178 Jade Mndufideldvharuazeindeya Aaidondous anfifdeys warilassuuuutoya sunszuiunsves
CRISP-DM ladayanaass 91u3u 1,751 szideu 16 Yade lngldinalla K-Means Clustering wagiaiuimielusunsy
RapidMiner 138591 9.10 Aaelailatsmes Clustering Nan1539enuinn1sdanguiasugiansitsou awsadnnguls
3 nqal (K=3) Tnefiansaaina Centroid fivnzay fail afauSoufioglussduiasvgiaton d91umm 304 Aoy
(-3.375) as1FouilegluseAuiasugiouiunans F91uau 544 a¥adeu (-2.597) uaz afrFeudiegluseiulasugiogs
fid1uau 903 A32F0u (-2.355) Mnwaildaunsathluussneunisinnsannisdadulelumsimuiuazdaasuendnie

gnszauglavesniuseuluwsiaznguld
Adfey: Msvimilesdeya nsdangu Jeyairsugiansiiseu
ABSTRACT

The goal of this study is to cluster household economic data using K-Means clustering. For sustainable
local development, it makes use of household economic data from parish records and big databases. Data was

gathered between 2020 and 2021 in 2,909 households across 12 villages. There are 178 factors, 17,933 records,
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and 10 parts of data. After that, the researcher used data cleansing, data selection, dimension reduction, and

data transformation to implement the CRISP-DM procedure. For experimental data, there are 16 factors and
1,751 records. Rapid Miner 9.10 with K-mean clustering operators is used during development. The findings
demonstrated that family economic grouping can be divided into three groups based on the correct centroid
values: The low economy had 304 households (Centroid = -3.375), the middle economy had 544 households
(Centroid =-2.597) and the high economy had 903 households (Centroid = -2.355). The data can be used to

determine decisions for career development and promotion in order to raise household income in each group.

Keywords: Data Mining, Clustering Analysis, Household Economic Data
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ABSTRACT

This research aimed to 1) develop 3D animation learning media on the production of thermal insulation
from coarse bullrush fibers, 2) investigate the effectiveness of the 3D animation learning media on the
production of thermal insulation from coarse bullrush fibers, and 3) study the satisfaction level of using the 3D
animation learning media on the production of thermal insulation from coarse bullrush fibers. The design and
development of the learning media use the 3P technique. The research tools consist of 1) a questionnaire on
the effectiveness of the 3D animation learning media on the production of thermal insulation from coarse
bullrush fibers, and 2) a questionnaire on the satisfaction level of using the 3D animation learning media on the
production of thermal insulation from coarse bullrush fibers. The research participants were selected using
purposive sampling, totaling 41 participants, consisting of 11 experts and 30 general individuals. The statistical
analysis used in the data analysis included mean and standard deviation.

The research findings indicate that the 3D animation learning media on the production of insulation
from coarse bullrush fibers, with a duration of 5 minutes and available for both online and offline viewing,

received a very high effectiveness rating and a very high user satisfaction rating.

Keywords: Animation, 3D Learning Media, Insulation Production, Coarse Bullrush Fibers
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This research aims to study knowledge, behavior and dialysis bag waste management of the kidney
disease patients who treated by continuous ambulatory peritoneal dialysis (CAPD) in the area of Mueang Ubon
Ratchathani District and Warin Chamrap District, Ubon Ratchathani Province. It is an exploratory research by
interviewing, which random sampling of 75 people. The study found that majority of patients were female,
56.0% and male, 44.0%, and aged were 61 years and over, 45.3%. It was found that most education was a
primary school level for 86.7%, occupation was farmers 49.3%, and monthly income less than 10,000 baht,
93.3%. Most of them had a treatment duration at 1-5 years for 78.7%, and patients had changed the solution
by themselves for 68.0%. The level of knowledge about dialysis bag waste management of CAPD patients
found that the sample group had moderate, and high level at 66.7%. Comparing the level of knowledge of the
patients and their caregivers, it was found that not different (p>0.05). The behavioral level of dialysis bag waste
management was bad 34.2%, very bad 24.7%, which was higher than good 20.5 %, and fair 20.5 %. The highest
behavioral patterns at a good level were washing with water, then sunlight drying 20.5%, and at a fair level
were washing with water, then sunlight and air drying 17.8%. This study concluded that knowledge of samples
was not consistent with waste management behaviors in the kidney disease patients who treated by continuous

ambulatory peritoneal dialysis (CAPD).

Keywords: Dialysis bag, Knowledge, Behavior, Waste management
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M1999 3 UL TeravveTTAUAUTAEIiUNMTInNTTEEIINNSENslavesUleiadlanisewiad (CAPD)

. . nguddeEne ngugUae ngugaua
FTAUAINS $amay - ~ - .
(A) U Sewar ?wIu Seway
mmﬁisﬁuﬁw
9 12.0 9 19.6 0 0.0
(5 - 6.6 AZLLUY)
ANUFTEAUUIUNA
50 66.7 27 58.7 23 79.3
(6.7 — 8.3 AZLLUL)
AT TEAUGS
16 21.3 10 21.7 6 20.7
(8.4 — 10 AZLUY)
374 75 100.0 a6 100.0 29 100.0
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LRU
1

TY

£ £

dlovnaiteuiieussienguiitheiviinséslaiutesiosenuestungudauadiag wuiw 2 ndu @
mwdoglussiutunananniign 9t 3 wandlidiuinnguithednilvgiszduanufifeatunisinnisvezain
nsénslavesi{taeiidrslamedesiosediseiilos (CAPD) agflussdiuuiunansdosay 58.7 sosasndesyiugs Sevas
21.7 wagflmrwidogluszium Yevar 19.6 danlungudauagiaefissiuanuilussfuuiunans fevay 79.3 fanuily
JeAvad Seway 20.7

NaMTATIzIsERReIUSuTisuANILANsuANLSABIfUNsiansTes s slave s idns

lannevewias (CAPD) seninnaudtiswazdaua Auwandlunsned 4 wudi guieuazdaua danusifeatunisdnns

Y8rINN1381LAN19TDMIBI (CAPD) lalunnmaiu (p>0.05)

M193197 4 WisuisuAuin1sdanisueranmsdlavesUienandlanisesias (CAPD) sewitnguiUleiiudeu

o o a

sngnendsladgnueLaenguEnua e issAutudfaeada 0.05

o

anunMEnaunuudauay 31U Mean df t sie.
Al 46 1.1935
HAua 29 11517 73 1.475 0.670

AaUN 3 WYRANTIUNITIANTTVBEUTEANGIUIEIdsIannsaelnvesdUqendnelaniedasiias (CAPD)

namsAnwImUI graunuuasumudinglisuduugihlunsianisveiiinanmsdislaainyaainsma
nsunng Andudesar 97.3 uay Yevay 2.7 lildfuduuslunisdans ngdnssulumsdanisverindoussian da
fnfeausswanained lusnudedl 2 uazdedl 3 ndudedldguesamussguesinide Sovay 68.0 varildnuesio
dedunuiies Sovar 9.3 Rindeldnmanainitiluvionvuzdusesiu ngfinssunsmhinuasshasvssinde wut fis
yoglufsszvounaua fovay 36.0 sesaunfonisi osas 26.7 lusnudedl 4 wardedl 5 wuinguiedisiing
whendnslaadladu Sevar 96.8 vesmamdianelutiu waznuiisndniosfimasiiuenilnenss damlunga
fretafiminegiauentiu Yesas 16.0 nuimisasiufuuentu (nasvjaun, svndulsh Yosay 91.7 nsUuRnu

-

Yugmens (afl 5) wud naudegdasdiulvglilieawmsiniieis wavnuii Sesay 54.7 T35N1sUJUR Ao

Teloanunsntnenii, 51@5@(51";aawﬁamﬂmﬁwmﬁa, YavenusMinainen (Feft 5.4) sesawnie Sevay 10.7
%mmqaﬁammzmﬁwmﬁa, 5Nﬁaﬁwagwé“amﬂmﬁwm, ¥nazenusnuiinaine @of 5.6) NOANTIUNITIANTVEE
nmsdsln Tusinnuded 6 uasdod 7 wud gubendslavieneuunazgedne Sovay 5.7 ndudedneiinisdeh
ANNATeIR laedlsUwuunsaiviauasen 2 sULuY fe &espiian Gevay 97.6) uazdedethendninen
(Sovaz 2.4) vauziiSovaz 45.3 "Lu'ﬁmﬁé”wﬁwmmaxmmqaﬁﬂma”wimmwé’amﬁwm NSLUIUNITNENE IR

av01901Ne1813le naufeg1aldviin1snn B NUTIUTIN Wanenadedl 7 wud JURUUNMIRINWARLALASWUNINTIgR
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fovay 32.0 599aAR JULUUANUAALALAY + Heaullviuie Sauay 28.0 ngfnssunsuenveeitiniuainn1sasle

wu3 $esaz 54.6 iimsuenidu 1. g 2. awens 3. dfiew uardd wae Sosaz 42.7 wenidu 1. quuazaneens 2. d1

v v
a v A

fiow uavdd vstuandiifuegedniauiniUisidlansesiesemiodqua IngAnssumnzaulunisuonves
FrumgAnssunmsdnfiuwagsiusm guinerdle aeens uasdoronatain deuiluidaly 4o 9 uasdod 10
wudn Avslunvus Wy nass gawanadinialy Tee 1am fovay 33.3 sesan tunesnaauds fesas 26.7
Uspifungiinssudunisrvsmgahendile aeens uasderenatain fourdanuindinssusaldguiuiniign
fla $ovaw 68.0 uenaniwuimusldnzasy uaglisusuldmyuginshnmsurulinanauds fovay 9.3 ity
woAnssudunsidanaieddln areens uasdorenaadin ludo 11 uwag 407 12 wud1 FBnsdadinuuniia
fio mavesio wufesay 89.3 sesawwn Selaififfude Sovay 5.3 nsvuduiiotluide wud fsoandude Souay

97.3 dwfevay 2.7 wuindumsiiumahlumdaes wu lunsadinfisiulsaervaniodildveenioniney

Tnaunassude Aam$199 5

M990 5 neAnssUMIIANITVEEAIINMITASlaveieia1slnnesias (CAPD) veengudiieg

A0y U (AN) Sauaz

1. nulesumuuzinlunmsinnisvezainnisasle

1.1 7% 73 97.3
1.2 Talle 2 2.7
2. & ihfeausswanawmesiildud viwdislugauule
2.1 geubzAnidodung 7 9.3
2.2 Qavewds 51 68.0
2.3 Bun 17 22.7
3. 3 Ffeduaznatawneiiliugs vanelng
3.1 Hanav 8 10.7
3.2 WA 20 26.7
3.3 fludwerysununa 27 36.0
3.4 felufwevesdaungnunalndtiu 13 17.3
3.5 felufiufimeunadnlsly 7 9.3
4. theddlandsndndlaadanda iuvhagdlstuihenddalugs
4.1 lahmeniia 0 0.0
4.2 weniisluthy 63 84.0
4.2.1 Todw 61 96.8
4.2.2 fuesi 2 3.2
4.3 wihenieuenthu 12 16.0
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4.3.1 Yi9szu18in

4.3.2 Wuduuentu
5. vesgviuemineniis vhudfiRedsls
5.1 Wslewawamimieniia
5.2 lilewawaiminenia, é’wﬁaé’waijé’qmﬂmﬂfﬁmﬁq
5.3 ¥hAuazeaUIAiTiae
5.4 yhauareaUInainang, Wierawasmineis,
é’wnﬁaé’wagwé’amﬂmﬁwmﬁq
5.5 yAnuazeaUsnaiinanen, aaslerigay

NAIDINLNUBI

2R
°

5.6 yanuaze1nusaniiiae, lagalovoe

LVHE!;’]EJ'lﬁyﬁ, é’wﬁaﬁwagwé’wmwﬁ’]mﬁa
5.7 &rafledeaymdsannminedis
5.8 1ﬁqqﬁaﬂjmzmﬁﬂmﬁa, é’waﬁaﬁaaag%é’QQWﬂLwﬁﬁaﬂﬁq
6. s ddlands iuufiResdlsiugninendle
6.1 idevhanuazen
6.2 A19VNANNAT DA
6.2.1 &1esetiUanethaien
6.2.2 &radethendndian (lawesd)
6.2.3 a1anunasnilen
7. mevdsivihwharuazeingaherdslauda vinuvinogdls
7.1 ANLARLIALITG
7.2 feanlvius
7.3 Auswiulagldviliuienau
7.4 snupaliuie + Aealius
7.5 anuAn LA + iRusaufulaglavinliuianau
7.6 nuaaliuie + Reauliuie + Wusuiulaglivilduineu
8. MuKeNUTELANYDIEEINNTATAns oLl
8.1 laluen Fannssauiusiavun
8.2 uan tnswenidu 1. gv/ 2. aweny/ 34170y wazdd
8.3 uen lnausnilu 1. guuazaneeny 2. ey uazdd
9. vhué’fﬂLﬁuqqﬁwmﬁw"lmauﬁﬁw'%aﬁmEJaEJ'NIi
9.1 1iuneINatanda
9.2 \iiunaslufisy

9.3 iusaiulunisuzdug 1wy naes gewanafin log «av
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12

41

34
41
40

24
10
14
21

41
32

20
13
25

8.3
91.7

6.7
16.0

4.0
54.7

2.7

10.7

1.3
4.0

453

54.7

97.6
24
0.0

32.0
13.3
18.7
28.0
53
2.7

2.7
54.6
a2.7

26.7
17.3
33.3
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= o1saisdneFans SFonssuFians nazinalulad 3 ' -_‘,gl_
unISNeausisnnIagy ) D\ »
y LRU | of Science, Engineering and Technology 7 ) aa
Bl | ' AJABHAT UNIVERSITY » L
9.4 1iulugsi 2 27
9.5 1ivlunszaeu 7 9.3
9.6 wranmnliauninasiiaunde 8 10.7
10. quﬂmé’wﬂmﬁy’quul,l,azqadw a18819 Teronaadn
dleldud vhusiusuldnsuzuuulaneuidn
10.1 evszindeduns 3 4.0
10.2 favgydam 51 68.0
10.3 gananain 6 8.0
10.4 nsvaou 7 9.3
10.5 189 nans a9 1 13
10.6 wvulinanauds 7 9.3
1. guinendslaviageuuuasnans atoens Tosenanain deldud i
mMineels
11.1 MAnAfLes 3 4.0
11.1.1 fivaudahennsuenluidaln 1 333
11.1.2 w0 2 66.7
11.2 AMdnlagniiganu 1 1.3
11.2.1 hnfisiu Tsanguna 1 100.0
11.3 8619 67 89.3
11.3.1 masi@lﬁi{%’u%y Yol 10 14.9
11.3.2 weselifFutogaihelasiany 44 65.7
11.3.3 Meseliminnuiinduiheddls 13 19.4
11.4 Felsifimun3ude a 53
12, viuvuvszginenddlaluidn/aneegidls
12.1 wumsluies 2 2.7
12.2 501150 73 97.3

WYANITUNITINNTVELUTEANYIE1A1 N VRINGUAIDEN 91U 75 AU WUFULUUNITIANITIUIEIEle

NP TN 3 wuu Ao 1) lldeganen 2) Mwnedidal 3) Seietendniiu (lewes) waenugduuunis

Yan1syageue1delaneainnszuaun1stiedu 3 gUusuundn Ao 1) iiusiusiuiui 2) A sauldudis

3) mnuanliiuiis Malnsinsedunginssunisianisvesdssinnganednlaannsdnlavesillendslanieios

(CAPD) FeglunauilansoluseauladeieennunnziuuAd s INAaNTINNITIANITN 2 NTeUIUNITTI9RY

AHIMN5199N 6
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M13199 6 ARzl UAre JULUUNGRNTIIN1TIANSUEEUsEangaenddlaanmsandlavesitiendnslang v

Yoavieq (CAPD) wialdlunsussliussaunsdnnisvesdssinngaineianss

. y sUuUUN15IANTS
AAZHUL FUHUUNITAN ¥,
geunendala
1 13id4 ViU
2 Anuan 98y way LWHUII
3 A19118EAR ARGH
3

a4 - ANLAN WA LU
5 - ANNLAR LAY Heau
6 - ANLARA

HANISAATIZRANRABR UNANTTNNNTIANTSHAT TEAULINein1sUTEY TnsuUadunsuseidiu 5 sgiu

o -
AIRITNN 7

M19199 7 FrsnziuuildlunisiiansanszaunginssunsdnnisvesUssingainenandle

YAIIALUUY SEAUNGANTTU
14.6 - 18.0 Aun
11.1 - 145 A

76 -11.0 wold

41 - 75 el

1.0 - 4.0 LEN

4 o

JUBUUNEANTIUNTTANTTUErUsEIANgalnenandle 18 JULUU Lanadansneil 8 uaginsiinsgsisedy
WYANTITUNITIANTININAITIN 7 WU JURUUNGANTTUAG9AINeni1v1T UWag mnuan waz araedniivn,

AnuAn way Aan daeglusedufiunn sUuungingsy dane1dniiuna, anwen wag U wagdednla uae

@

Anuan Ineglusedud JULUUNgAnTUATednu, Hau d1edudan, anuan uag 19au wagaiednda,

Y

1 o

mnuan waz Lus dnegluszduneld JUwuunginssudednan, deau lddns, anuan d1atendndneny, A
A waz LAUSIN way Ld1e, mnuan way feay Jnagluseduud  JUnuungAnssudaednidivg, WAUSINAS
Yuuan, 1Ausiy lidne, Reay Tidne, viusiy drauddan, feay waz LAusiy Lidne, annwen wag LAusiu wazll

a19, Beaw uay iusaw dnegluseiuugunn
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y

sULUUNgANTTY TUUY AU U LY
A159ANS finy
1. &9the9nden, snuan 18 funn 0 0.0
2. &rathedninam, Rsay 9 nold 1 1.4
3. &ratnendndnun, Wusw 3 We3N 0 0.0
q. é’mfnﬂé'], ANNLAR 12 A 15 20.5
5. &rathilan, flaay 6 e 8 11.0
6. a"mfﬁl,ﬂa'ﬂ, VAU 2 LEUIN 1 1.4
7. l3idn9, mnuan 6 e 9 12.3
8. 1s&19, fAsau 3 LEN 1 1.4
9. laidn4, iUy 1 weLIN 13 17.8
10. E19thendnden, mnuen wag feau 15 fiyn 0 0.0
11, E19e79nEU1, PNuAR Lay LHus 12 A 0 0.0
12. 5wq1§ﬂm%’m’hma, feay way AU 6 W 0 0.0
13, Eralan, mnuan uay fsa 10 nald 13 17.8
14. r9udan, snuan wag Husw 8 naly 1 1.4
15. a’}ﬂﬂﬂéﬁmm, fleay way 1AUT q LgUIA 0 0.0
16. 131819, mnuan + Aeau 5 el 8 11.0
17. l3d19, Anwan + AU 4 weLIN 3 4.1
18. 13814, flsay + Ausw 2 LEN 0 0.0

Han1sANwINUIT seAunginssulunisdnnisvezannisanslavesdUienanalanisyesyios (CAPD) vadng
9 1 4 oA a 1Y H v = v oA Y Ya & v
A0g19Me 75 au nudn F3Uuuunginssunisdnnsvesdssiangeiiendnslaiieglusedud wagseduneld Andusee
ag 20.5 vy FelldnausinvemsaasseduiininguuuunginssunsdnnisvezUseinngaienaslaieglusyeiv
WeRnTINLeY wazugun tneszaungAnssunsinnisie tazugunn ddndiusasassiuiuindu 58.9 Jassaungingsy

AananmsinishiduuzdiieUsuuidnnslangu vausiisuuuunginssaluseAusun @eahedndien, an

wan wazuse Aeaw) lusinglunanisfinw fwm1snei 9
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A13197 9 AMNTIVBITEAUNYANTINVRINGUAIBENlUNITTANITVEE Y seLngaendela vesirendalamedes

7199 (CAPD)

SLAUNGANTIH 1Y fovaz
AN 0 0.0
A 15 20.5
wold 15 205
W) 25 34.2
e 18 24.7
d3UNaN1339Y

1) Han15398 WU NaUFeEReURUUdBUMITINNA 75 au IvaUaglndeyanisnuies 46 AU Lavaua

Judlideyaunu 29 au adidUaenisnudenisanslansgewias (CAPD) dwlvgilumeamdannniinaye Sovas

v oy
o a Y

56.0 waz HUiefsnulngds CAPD fonafwusdindi 20 Yaudiannndi 61 U visliaedweny 61 Jauldlunquweand

Y

-

wusnign Aedosay 45.3 509091 51 - 60 U fszeznailumsinw 1 - 5T Jouay 78.7 uazdiosndt 1 U $ovay 13.3
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a

2) mamsdnwseiuanug Rendunmsiansuezdsuangainedlannmsdidavesiieiidlameos
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21.3 muadiu wazwuinfesay 12.0 finvwdmnudilaszdudii ilevinsiTeuiisuseninanguiaeiiviinisdnsle
HudasTiosemuasiunguauadine wutii 2 ngu farwdeglussduunansnniign seseunfearudariugs

3) woinssumsdansuesUssavgaheddaannisirslavesaefidndlanisionios (CAPD) wui sz
anﬂssﬂumﬁﬂmi%sﬂizLmqﬂﬁwmé’ﬂﬂima&ﬂuszﬁquaﬂﬁumﬁmmsu,a' Yoway 34.2 uarusunn Sovay 24.7 §4
auinssdUR Sevay 205 uasweld forar 205 UuULNERnTTINUgNERlusEAUR dud St uae mnuen Sos

ay 20.5 wagguuuunginssuegluszauneld laun a1adar, anuen wa Rau Souas 17.8
a L3 a v
IA1IUNENTIINY

N5ANYIIY 1383977035 waengAnssunsdansverUssinngeinendtlavesidislsala nsdifnviendnne

a
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ABSTRACT

The purpose of this paper was: 1) to development of virtual reality technology for recommendation of
UCl Media Co., Ltd., and 2) to evaluated the quality of virtual reality technology. The development was created
a virtual reality technology, using the principle of IMSDD Model. The research methodology are System
Requirements, Design, Implementation and Evaluation.

The result showed that: 1) it has been developed into a virtual reality technology for recommendation

of UCI Media Co., Ltd. with the correct display and operation. 2) the results of evaluated of the quality of virtual
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reality technology by graphic experts found that the quality of virtual reality technology. The quality is at a

good level (X = 4.41).

Keywords: Virtual Reality, 3D Graphics, UCI Media Co., Ltd.
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ABSTRACT

This research is the development of an application for health recording. The aim is to develop an
efficient mobile application for storing health data, to increase the convenience of health data recording, show
health information, easily and quickly for use, and display the accurate location of the user. This application
supports both Android and 10S systems. Developed with AppSheet for functional design and user interface, and
uses Google Sheet for storage of data. The results showed we can apply the application in practice and meet
the needs of users for data recording, showing health information, and displaying accurate location. 20 users

satisfied at a very good level with a mean of 4.81 and a standard deviation of 0.40.

Keywords: Data record system, Application, Health data, AppSheet
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ABSTRACT

Salinity and osmotic stresses in the environment affect plant morphology and physiology. Plants uptake
and produce osmoprotectants to maintain osmotic homeostasis as a protective mechanism during stressful
conditions. The objectives of this research were to 1) investigate the effect of salt and osmotic stresses on
proline and betaine content of plant cell models, and 2) investigate the effect of proline and betaine on plant
cell models under salt and osmotic stresses. The plant cell models sized 1x1x1 centimeters (radish, potato,
and carrot) were soaked in various concentrations of NaCl and sucrose ranging from 0-30% (w/v) and subjected
to determine proline and betaine contents every 30 minutes for 180 minutes. The result showed that the
highest proline and betaine contents were observed in radish and followed by potato and carrot. All plant cell
models were soaked in salt and osmotic stresses with 10 mM proline and 10 mM betaine and subjected to
determine fresh weight and volume of the plant cell model every 30 min for 180 min. The results showed that
proline could prolong the morphological alteration of all tested plant cell models under osmotic stress. Under
salt stress, betaine could prolong the morphological alteration of all tested plant cell models. This finding
suggested that proline and betaine are osmoregulators produced by plant cell models under salt and osmotic
stresses, and exogenous application of proline and betaine maintains morphological changes of the plant cell

model under salt and osmotic stresses.

Keywords: Salt stress, Osmotic stress, Plant cell model, Proline, Betaine
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9115797 2 wud wuudiasusadiivaeldannzundlifindelufenaaslsd luvihdivsinudimugedian
sosasmnduiiunss uay uaseniiVinaiosiian Wonanfinduauisrerinan 180 unit luifimadsuudasiinadm
woghadldeddyneainvosuusaeneadiions 3 vl Weuvusaenradiaeusianmeldanefitanududu
voundolueunaslsrgumuliimoninadimiluwuuiaeasadiivi 3 sia ity lasuuuasueadiuwali
USnaudinunaiiszeziia 60 wiit meldamsazanelaifionnaslsimnanuduiu uasndngeaaiinnuduilniouase
lsd¥enay 10 Tnetmiindeuiuins anududulnioneaslsfgaluiiuuliuuiadmuanas savesauaisnain
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anuannsalumsnusefivuesloseuluisuanas viliutusaduaziBeruwadiuaounas uarlugudsnmsinnunes
wulesifiudnauderuead 1wy lefeulusmouneuinedined way Simumsuawedines hlvfinsvudsansilald saud
ldannsnaneyyadaseiintu uae nsvhauveneuluifidnaseitnuanasuniouiiflussnuluwasen dudfs
waz Aui¥innguamstedidvauarleelunuaiiie (Smolen et al, 2020; Gibberd et al, 2002; Roy et al,, 2016;
Laloknam et al., 2014; Padan and Schuldiner, 1996; Waditee et al., 2002, Waditee et al., 2005; Raigond et al,,
2020)
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fiszezinan 0 — 180 Wil (n = 3)

¥ila  Anudutuy Usunaudmuniianangg
WUU  U99d158zany (lulasnsusadiadinsulushiu)
91809 Tfey 0 30 60 120 150 180
I3 I3
waa Aaalsn

HATAN 0%(w/v) 4.22+0.05° 4.14+0.05° 4.19+£0.05° 4.15+0.05" 4.18+0.05° 4.16+0.05°

5% (w/v) 4.24+0.10°  4.82+0.05° 6.74+0.15°  6.95+0.25° 7.00+0.25°  7.05+0.25°

10%(w/v)  4.18+0.05°  6.29+0.10°  7.25+0.24*  7.35+0.37° 7.22+0.15°  7.23+0.15°

20%(w/v)  3.94+0.05° 4.82+0.15°  519+0.27° 522+0.32° 539+0.25" 5.49+0.25°

30%(w/v)  4.13+0.05° 4.72+0.10° 4.72+0.34°  4.89+0.12° 4.94x0.14° 5.05+0.14°

T 0%(w/v) 7.84+£0.22° 7.95£0.22° 7.93x0.22° 7.92+0.22° 7.84+0.22° 7.62+0.22°

5% (w/v) 7.65+0.24° 7.94+0.20" 8.24+0.25 8.68+0.27° 8.86+0.27° 8.94+0.27°

10%(w/v)  7.72+0.22° 8.26+0.22°  9.45+0.25°  9.55+0.41° 9.60+0.30°  9.65+0.30°

20%(w/v)  7.69+0.24°  7.80+0.20° 8.42+0.29° 854+0.32° 8.61x0.32° 8.65+0.32°

30%(w/v)  7.51£0.22° 7.38+0.22°  7.43+0.23° 7.56+0.25% 7.62+0.25° 7.65+0.25°

Sur3a 0%(w/v) 5.15+0.25% 524+0.20° 5.10£0.20° 5.15+0.25" 5.15+0.20° 5.20+0.20°

5% (w/v) 5.08+0.15° 5.42+0.15° 6.30+0.22°  6.45+0.16° 6.52+0.26° 6.55+0.26"

10%(w/v)  4.98+0.20° 5.88+0.18°  7.31x0.35° 7.41x0.21° 7.45+0.21° 7.52+0.21°

20%(w/v)  4.99+0.20° 554+0219 595+0.13° 6.14+0.25° 6.54+0.25% 6.55+0.25°

30%(wW/A)  5.11+0.25°  5.17+0.23°  528+0.23° 5.65+0.24®° 586+0.25% 5.93+0.25°
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Flowers et al., 2015; VishnuPriya et al., 2020)

T0%(w/v)Sucrose
5% (w/v)Sucrose
“0-10%(w/v)Sucrose
©-20%(w/v)Sucrose
B30%(w/v)Sucrose

0% (w/v)Sucrose
5% (w/v)Sucrose
©-10%(w/v)Sucrose
“®-20%(w/v)Sucrose
“B-30%(w/v)Sucrose

Proline content (ug/mg protein)
Proline content (ug/mg protein)

2 -+
0 . t . 1 t
0 60 120 180 0 60 120 180
Time (min) Time (min)
(n) ()

10 + -0%(w/v)Sucrose
5%(w/v)Sucrose
“0-10%(w/v)Sucrose
@-20%(w/v)Sucrose
&30%(w/v)Sucrose

Proline content (ug/mg protein)
(=)
I
T T g +— T

0 60 120 180

Time (min)

(m)

299 1 USunadlnsaulusuudnaesasaaie 311U 3 300 n) wAsan @) L way A) STuelS

neldasavarsglasaninuidudusiie Nseesiia 0 - 180 ui¥ (n = 3)
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2020; Nagaz et al., 2020; 457 LazAny, 2565)

g 10 + 0% (w/v)Sucrose é 10 + T0%(w/v)Sucrose
?. 5% (w/v)Sucrose a r 5% (w/v)Sucrose
:%: 1 “0-10%(w/v)Sucrose % ’ -: g ; ;; “©-10%(w/v)Sucrose
2 6 *20%(w/)Sucrose = 6 “®-20%(w/v)Sucrose
é il ﬁ #30%(w/v)Sucrose é a4 -: A30%(w/v)Sucrose
S S
g 2+ 2 24
£ 3
g o : : t 2 o0 : : f

0 60 120 180 0 60 120 180

Time (min) Time (min)
(n)
()

10 + 0% (w/v)Sucrose
5% (w/v)Sucrose
©-10%(w/v)Sucrose
@-20%(w/v)Sucrose
B30%(w/v)Sucrose

Betaine content (ug/mg protein)
(=)
:
v r £ —r r

0 60 120 180

Time (min)

(@)

= a = ° & ° a 1) R
AN 2 UiﬂiqﬁuUW]usLULLUUﬁ]ﬁla@QL"’Uaa‘W“ﬁ AU 3 BUA N) WATEN V) VLEUL‘VH LAy M) WU

neldasavareglasaninuidudusiie Nssesina 0 - 180 uiM (n = 3)
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0%(w/v) 10%(w/v)  10%(w/v)
NaCl NaCl NaCl
+Betaine

20%(w/v)
NaCl

+Proline

'
=

NITAU .

05 Wadnsiasulnsaunasd

Insasudmuluannizesenan

AN 3 anwazLUUIaRRad bwnagldnziasananndeninsEst Dmukaylnsau

TngtninaaUsung w@sulnsay wag Jwu anududy 10 Jadluans Miian 60 wi (n = 3)

FUALUY 017 dwthan  Usunsiwad 0172 Ywinan Usumsiwag
MGONCGG] (n5%) (cm?) (n3w) (cm?)

LATAN Und 2.05+0.17°  1.15+0.34° Un# 2.02+0.25° 1.25+0.22°
An1zLASEA 1.41+0.11°  0.69+0.23°  @anzAsea 1.52+0.21° 0.72+0.23
A0192LA3UA 1.85£0.21°  1.15+0.23°  @nnazAsen  2.12+0.21° 1.21+0.33°

LEsulwsau GETRSLD,
Tywin Unfi 2.05+0.20°  1.14+0.17° Unf 1.92+0.25° 1.26+0.15°
An1zLASEA 1.75+0.17°  0.75+£0.15°  @anzAsea 1.69+0.20° 0.80+0.20°
A0122LA3UA 1.95£0.20°  1.10+0.20°  @nnzA3en  1.91+0.20° 1.25+0.25°

LEsulnsay Lasu Ty
U3 Un 2.13+0.24°  1.12+0.23° Und 2.10+0.22° 1.15+0.20°
AnNzLASEA 1.86+0.25°  0.91+0.20°  &@n1IZA3EA 1.80+0.20° 0.88+0.22°
A0122LA3UA 1.94+0.15®°  1.08+0.16°  @A1awAssn  2.05+0.15° 1.14+0.22°

esulnsau esudmu
WER: 3, b, ... éf'sé’ﬂwismﬁumaﬁa;&a’luumé?a nueis danuusna1segeiitedgy MR ATsERUANLT0sTY
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arandutugaredu 10 fedluad mnnsAnvidesiusuuasasadlaifimaasuuaniessezingn 60 il il
ATUIAT 60 Wl AnnunsidsuudamesuuiiansadduininanuasUsuinsuuudaenead fog1ees
wuudasagadluih dsami 4 uas wanmavesuuUaeiwynviafagei 4

o

IINANA 4 1Az A15199 4 WULT BWUUINaBRwad NN 3 ¥8a town wasen Luwin wag Turss aelaanie

aa

sgnneedlufnduntnaauazUsuInsanasananzUnAsgvddedAyn1saia 19zavu .05 Welnisiasulngdu

wardmurinlrmhundnuarlSuinsveawuudiaessasiwuiluuminduansund wenaninmsiasulnsauluaniiziasen
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i

0%(w/v) 10%(w/v)  10%(w/v)  20%(w/v)
Sucrose  Sucrose Sucrose Sucrose
+Betaine +Proline

AN 4 dnwaizlkuUIaeasad wnaglanzesenaneedluAnninsEsumularlnsau

M19199 4 nsdsuulamesuudtaeseadivneliansazaneglasannududuiovay 10 lneuminseusuing

WSUINSAY har Uiy ANUNYY 10 fadluans Avaan 60 wrdl (n = 3)

FUALUY 401 dwthan  USunswad 401 Ywinan Usumsiwag
MGONCGG] (n5%) (cm?) (n3w) (cm?)

HATIN Und 2.04+0.17°  1.20+0.34° Und 2.06+0.15 1.22+0.32°
d4n1z1ASEA 151+0.11°  0.86+0.23°  @anzAsea  1.62+0.21° 1.02+0.23°
A0192LA38A 1.85£0.21°  1.15+0.23°  @nnzAsen  2.12+0.21° 1.21+0.33°
LEsulnsay esudmu

lywin Un@ 1.99+0.20°  1.15+0.17° Unf 1.88+0.21° 1.16+0.25°
ARRPIGELRIG 1.65+0.17°  0.84+0.15°  @n12wwAsen  1.64+0.25° 0.82+0.18°
A0122LA38A 1.95£0.22°  1.12+0.18  @n1IZLA3YA 1.88+0.20° 1.15+0.20°
s lnsau Lesudmu

UL Und 2.11£0.25°  1.15+0.23° Und 2.16+0.25° 1.17+0.24°
AnNzLASEA 1.82+0.15°  0.88+0.22°  @nanzAsem  1.84+0.15° 0.98+0.16"
annazAsen  2.09+0.10"  1.12+0.16°  @nndzAsea 2.01+0.15° 1.16+0.21°
GRS RG] esudmu
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Insaud aduaseoalulnsunaunussidanistisanussiusealufinuazannanuaienaininaels (Han et al, 2003;
Hmida-Sayari et al., 2005; Kilani, et al., 2014; Wu et al., 2013; Jungklang, 2018)
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(peroxidase) wAviad (catalase) way gineasoanludfaiwva (super oxide dismutase)
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ABSTRACT

This study evaluated the hydrogenation of methyl oleate at 8 MPa and 270 °C with monometallic
cobalt heterogeneous catalyst supported by impregnation on zinc aluminate synthesized by a simple one-step
solvothermal route using different types of alcohol/water (methanol/water, ethanol/water, n-propanol/water
and isopropanol/water) mixture solvents. The catalysts were characterized by different techniques (X-ray
powder diffraction, gas adsorption analysis and diffuse reflectance ultraviolet-visible spectroscopy).
Hydrogenation of methyl oleate with this catalyst produced a mixture of methyl stearate, stearyl alcohol,
hydrocarbons, oleyl alcohol and oleic acid. The supported cobalt catalyst on the zinc aluminate synthesized
in ethanol/water and isopropanol/water solvent exhibited good selectivity for hydrogenation of methyl oleate

to methyl stearate.

Keywords: Hydrogenation, Methyl Stearate, Cobalt, Zinc Aluminate, Methyl Oleate
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(CoALO,) (Hu et al, 2017) uwaguaumsgandulasinimennauluti 625680 uilulunsduaninudnynzians
184 Co;0, (Solsona et al., 2008) nan1snaaeuandliiiuitlavead(l loseuatunsagnifdilulaveadaldden
iefinnsanananuduvesdyyraiiuaunsgandutasicnueaduussann 355 uilumns nuidasaufazen
1CoBH/ZAE wag 1CoBH/ZA- imnuituvesdayayiags wandliiiuindlaveadlulasinuealreasmuduinduly
Usuann LLazmil,ﬁm%ufjmadmam'amiﬂizﬁw%mwﬂ’ﬁl,s'qﬂﬁﬁ%mﬂmﬂ?{aumﬁa‘laé‘mm LaZNISLaeNATIHERN N
Juwiiaafiewss
\defussuiseiinumsitdudluneaeunisisefitelelndudureaniialedienduuisafeoise

TNaN1SAa0IRIRN519N 1

2. maswfisenlalasiuduvaauiialodienduwiiaafensn
Pnnsfinwnisiiaufiseilalasiudureauiialedionduaiiaafiowss lngldfnsfisenfinsfuuss

lavglaveanuuderegliunfivieumieuaangadvingie INan1Aaeenanis1en 1

M15199 1 UAselelasinduveauiialodionuuiassufiise 1Co2SnBH uuiansee5usieg

% Selectivity

Catalyst %X H/Cs Oleyl Stearyl Methyl Oleic acid
alcohol alcohol stearate
1CoBH/ZA-M 37.93 6.60 24.21 8.12 54.12 6.95
1CoBH/ZA-E 26.82 4.93 0.51 8.07 78.47 8.01
1CoBH/ZA-| 35.35 3.39 3.06 10.73 72.49 10.32
1CoBH/ZA-N 51.70 8.36 0.00 15.13 36.17 40.33

aas

an11nImaaed - ialedlen = 4 1adans, AusIUATe) = 0.50 N3y, gaumndil¥lunisugnzer 270 esmnvaidea, Laarlun1s

UAnze = 4 $alus, meldansveudalalasiou = 8 wnsihania

21sa1sIngnAans 3AaNssuAEans nazinalulad ukn1dne1dusisnniay
110



On 3 a0un 1 (2023) : unshAu - DnuBu 2566

o1saIsdneFans SFionssuFinans nazinalulag

] UHIONENAgSIBNNIAg

‘Lnu eri and Technology

1 NIVERSITY

o N
+H,
)7 ( - E— )7 ( 0 ———> Hydrocarbons
Methyl Stearate o—— Stearyl Alcohol oH
+H, wz
— [0 —
), (M +H, _ ), (M

Methyl Oleate O—— Oleyl Alcohol OH

b %

Oleic Acid OH

- o}

muil 3 Uiselalastiutureaudialodiondundnsiuaisie (Pouilloux et al., 1998)

93197 1 WudsauAzen 1Co25nBH vuiansessuriamneg vilrAnnanfusivarevia Téud wiiaa
\Rewsn awie3aueanesed lalasansueu lewadausanesed uaznsnleladn warainnmi 3 wuinufialedionanansn
\Aaugsenlelastiuduiiumisiuszguesasueu-asueu ilildnansusiduisadeoss Tnouiaadosn
anunsainuAselalasdiuduiivgadueda (Wussqaesnsveu-aondiau) uazujfselalnsilulada
(Hydrogenolysis) linandmsiiduaifis3aweanaged wazafissausansgeaaunsainujisenlalnsfieondFiudu
(Hydrodeoxygenation) Tinansusiiduansuszneulslasasueu uaﬂmﬂifmﬁaia%Lamé'fammmLﬁﬂﬁﬁﬁ%ﬁﬂiﬁimﬁm
Fudivyjafvedalyingnfusidulendausanssed Insletadausanesedsiauisaiinujisenlelasdiudusioli
nandusduaieSawoanagediuiy (Oliveira et al., 2001) Mﬂiﬂﬂ’jwﬁ?umﬁaiaﬁLamE‘J"qawma?aLﬁmﬂﬁﬁ%miaimia%a
Tindnsiaaidunsalewdnladndie (Pouilloux et al., 2000)

dofinnsawavesiusafitendumadenassansudndasilunised 1 wuidiseiiten 1CoBH/ZAE uay
1CoBH/ZA anwnsalinisidenassudadusiduniiaafionsngs donndos ”Ud’mmwﬁmaﬁmwmﬁLmvm'ﬁ@mﬂﬁu
wasiinuenadulszann 350 wiluwns JauanddiifuinlaveadadTddnanuiasdmadanisidenasnisids
UiAzenndsuaialedienduniaaioms Tnglunsdvosdaisalfiten 1CoBH/ZAM annsalinaidonass
wanfasiiduleadausanesadgeiu vadonafauveiiownanduisUfasen 1CoBH/zA-M Hlaveadaldddudu
Tavoadegiiiun (CoALO,) TulTiaigs TsaenadestunsnunaunsganduuasiiaueIndu 551, 586 uay 623 U1
Tuins (Hu et al, 2017) (nwit 2(a)) LLazmnﬁmﬁumaﬂﬂuaaﬁaqﬁLumﬁmam'amsl,ﬁaﬂaiimil,ﬁmﬂﬁﬁ%miaimi%Lu%’u
WUULADNATS (Selective hydrogenation) Julowadausanesea wamswmaaaﬁaamﬁaqr‘]’mm%’aﬁuaq (Stepanova et
al., 2022) auanslviiiuin CoAlo, Wuiusewiisofifdussansnmlunisidonassnmainufidenlelasiiudureaes
w598 (Furfural) Wuwlesy3a ueanesed (Furfuryl alcohol) dulunstivesiniseufisen 1CoBH/ZA-N Tinsidenass
nanduaidunsalewadnludiuniugs aadiusaujisen 1CoBH/ZAN fidumisnsaddadiintuaniiufiavesded

pgiliun (Flura et al,, 2012)
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(3 Na Y

Wwausslaveasduaziiunsmdmelafuululslalasduazlalasiau wuiauisassuiiselalasiudureaniialodien
Aolundndasivaneyila loun wilaadiess afiesaueansged lalasasueu lowdausaneged uaznsaleadn g
#5951 1CoBH/ZAE uay 1CoBH/ZAH linsidenasindndaueiduniiaafessngs fiseufjizen 1CoBH/ZAM
Tinsidenassndnsusidulaiadauoanesedasiu luneiidussufite 1CoBH/ZAN Winsdenassuanfasidu
nsnlaiadngefian aainusyanBnwmadonasanansusivesiausaufitendutualfdveslaveadiieguutansosiy
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