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Adfiny : nswensal / naufinsd / lsaldidensen / Jmdanin

ABSTRACT
In 2022, Tak Province has the 5" highest number of dengue fever patients in Thailand.
Quantitative methods are an important tool in planning surveillance for determining
appropriate measures. This study forecasts the number of monthly dengue fever cases in
2023 in Tak Province using the SARIMA or ARIMA(p, d, g)P, D, Q),, model compared with the
Gray System Theory model to forecast total dengue fever cases in 2023 and then distribute
the number of monthly cases with a seasonal index according to the pattern of the data
shown. The results showed that the number of annual and monthly patients tends to
decrease. The seasonality index shows the number of monthly cases spikes in May and
peaks in July then decreased until March and April. Therefore, the annual forecasting
method was used with the Gray system model. The GM(1,1) EPC model has an average
percentage of The lowest absolute error (MAPE) is 2.51, so it is distributed with the seasonal
index, which is called the Gray hybrid forecast. The ARIMA(2, 1, 2)(©, 1, 0);, model has a
MAPE value of 13.25. When validating with the number of patients January to October 2023,
according to the Disease Surveillance Reporting System 506, it was found that the Gray
hybrid forecast and ARIMA(2, 1, 2X0, 1, 0);, had MAPE values of 66.11 percent and 124.05,
respectively, which were not very good at forecasting. However, quantitative predictions of

seasonal indices have been shown to indicate periods of disease severity.
Keywords : Forecasting / Grey System Theory / Dengue Fever / Tak Province
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(P, D, Q);, Wisuisuiumuuunungugssuunsgvinmsnensaitielsalddonsensid
WA, 2566 udanuasiuutheefeusedviggnmamuguuuuestoyadiusing
WAnllun1sidy
REERITERGILHG
Joyadruglelsaldiionseniaifiou vesinauasisaaudminnn unnsall
MNTBUYRLTEUUTIBNUNEEhszitlsa a1nse. 506 Lsaldideneen (dinssuiaiven 3w
AuAulsa, 2566) wudlul w.e. 2565 Jaminmn AUedwIu 1,139 au Tuvnizisneanures
dinauasnsuguamdnnin (2566) wuindidwau 1,147 Ay filifesnanuivinsenudidos
thdsdunansdauiuludeunihmsdarhasnuvesimialuadal Fdddoyaswauivae
liGaneeaneifiou vosd1inuassguawninnIn sewine we. 2561-2565 Tunisasian
wuudsuandlumsnadl 1
nsiansanguuuuteya
Swnudeya sUsuumunaiinnAndgasnaniu (Seasonal-S) isduvioanas
(Trend-T) ﬁmim?{ammmmufﬁﬂi (Cyclical-Q) uardinisuAsuulanfisnniuvioanasedns
AaUnf (regular-) sisiliitonsdonldiBuassuuuiivanzay Soyasuaufihosediou 9 ne.
2561-2565 913U 60 Weou Miiamnfmuuuisvesuenduaviauiuduasnsruiniviiggniame
Tnsuendlsznaudmiunisnensalsebiou dudeyasiusel we. 2561-2565 31U 5 U
TingnsaliselseTBssuunsdudninuanuaaduneifeusediiggna da3enin s
wenselnsdnanduingnia
TBvosvenduaziauiud
BrvesUsnduaziauiud Muuu ARIMA(p, d, g)P, D, Q),, s"efis ALy ARIMA (p, d,

@

9 fidwuszneufiddy 3 @ léun AutoRegressive AR(p), Intergrated (1) waz Moving

o o o

Average MA(q) dw5u AR(p) luguiuuiiuansit y, Ao Ardaune y as vaan t Tuegdiupives

=l N Ha X ! % ' ! < = £ (XY
Yoar Yizren Yip VIBANEUNAMNAVUNDUNUT p AT dUFULUY MA(Q) LUUFULUUN Y, Yuegny

FANANARIALATDU € 4,8 ..., 6, Y3DANUARIALATEUNDYABUNE g AN @3 Integrated (1)

Jun1smmuasng (Difference, d) 1098UNIULIAT MANAEALNIRBIMIHAANYBIDUNTULIAT

\Wesnnduuy ARIMA Tdlumsliasevideyasunsuaiilnueaudfineg (Stationary) Wit

N =]

(eunsunaAIdAuENTRNERR Ao A ndsuarauuUsUsunliudsiununan) Tunsdi
Toyaoynsunalilunsinseiaudlinm (Nonstationary) azfesinisulasteyaeuynsy
nadananlviliauauifiniiteumenmnasiiavesdeya eunsuia1 ARIMA wuuiingnia

fnsfiweinuganiadnainsens (P, D, Q) Ao ssrUsenaunIsanneusnluld (P) srUsenay
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wasis (D) uavesdUsznouALadsiadeud (Q) luatuggnia tnefl m Aedruaunisadansluus
azggma (lunsfinweynsunaiiidiuuszneuggnia 12 ey m fie 12 dauszneum
fgMavesiiLUazLansEifaTlve wazduuszneuilildmuggmaessuuuazuansdg
FfunLan (Santa, 2023) gn3n1sALIAL (Hyndman, Athanasopoulos, 2021) xawiolui

dlo y o fudsiidnw waz faaan t=12,3,...,T

fedu y, Ao Awesauds y wenuaen t

Back shift operator #3® Lag operator B msnaedeyagounduly h auiian

Byt =Y
B(BY,)=B*Y, =V, (1)
Bhyt =Yin

Differencing Nas 1983 LUsAUAUNAIAD U
Yo=Y Yo=Y -By =(1-B)y,
y; =Y~ Y _(thl - thz) =Y = 2Yat Yo
=(1-2B+B%)y, =(1-B)"y,
a d™-order difference nassddavasiLUsERLT d
ytd :(1_ B)dyt (3)
A first seasonal difference @w¥u meu lu 1 seuggna
(1-B)(1-B™)y, =(1-B-B" +B™)y,
=Y Y Yen T Yina
An AutoRegressive model of order p - AR(p)
Ve =CHAY s +AY o+t BY, & (5)
A Moving Average model of order g - MA(qQ)
Y, =C+e +66,+0,8 ,+..+08, (6)
dle Differencing AR(p) waz MA(q) 15ty lu ARIMA(p, d, o)
yld =C +¢1y171 +¢1yt—2 +"'+¢1yl—p + alet—l +92e172 +ot gqet—q +&

© (7
Yi =V Y
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ﬂiﬁﬁﬁﬁqg}ma (seasonal) Aazdy a multiplicative (p, d, 9P, D, Q).
SARIMA model with seasonal period “m”
dle “d” wag “D” yanefls SmInVBIAAULANGN (an order
difference) Alilvggniauazsuggnia auddu
idlo m Wuthananly 1 AN Wi ARIMA(p, d, )P, D, Q),, fie
#(B)®@, (B")VVLY, =0(B)O, (B" )z, 8
e the autoregressive and moving average operators
respectively for the non-seasonal characteristics
#(B)=(-4B—¢,B? —...—4,BP)
0(B)=(1-6B-6,8*-..-0,B)
The autoregressive and moving average operators for the
seasonal characteristics
@, (B")=(1-®,B-®,B*-..-®,B")
@, (B")=(1-0,B-0,B"-..-0,B°)
VvoY, =(1-B) (1-B") Y,
A5telUswnsU R (The R Foundation, 2023) fiu Package Forecast (CRAN, 2023)
#laridfu auto.arima agyhmsfAi LU afluy ARIMA wuuiiggnia esaniideya
gurelsaldifonsansedion 3 U Tutie w.a. 2563-2565 F9ldANuanansnvasihuy SARIMA
Tunsnensalseiouasntn 12 weuld nsmamisfiwesdmiuduuy SARIMA Tagld
TUsun3u R Forecast package e install.packages (“forecast”) 13ud" Asenld library
(forecast) Wlorhdoyatilusunsuunsa R Aanansaden feidu auto, arima (Wischke, 2018)
MASAIUIUINAIUY ARIMA(P, d, )P, D, Q),, MuAINISIEILN03 p, d, g, P, D, Q, kag m
fifmuadiuuunn udidendauvuiiinasismensaliimuaenndestudeyainniian uie
Akaike Information Criterion (AIC) ﬁﬁm(ﬁ?’]ﬁﬁjﬂ (Bevans, 2020)
TBUDM U TEUUNTE
AIUU GM(1,1)
Tydnwaliuansegluzuueanames (vector) way wwing (matrix) (Liu & Lin,

o

2010) tHuisil
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AUDYATIITIUI N A1 9N 1,2,3,..,N

X =(x2@1),x?(2),...x7(n))
A1dayaazaNdIuIU n A1 210 1,2,3,..,n

X =(x?0),x9(2),...x"(n)) (12)

AleyadzaNsIeNIN k

(11)

@ SNCY (13)
xP(k)=> xOi),k=12,...,n
i=1
Atoyaavauadoiunensiounth
(14)
z% =(2%(2),2(3)....2°(n))
Afoyaavauaduiunenmstounthsensi k
(15)

29 (k) = %(x“)(k)+ x9(k-1)),k=23,...n

M fle wisndaduiudeu (transpose matrix) M vhnsadusiumisdogaanuaandu
anusuavanusiilunng

M L fo wnsnanneu (inverse matrix) Y03mv3ng M

X (k) +az® (k) =b (16)
x?(2) -z 1
(0) _-®
VI RO I e C (17)
: : 1
x©(n) -z%mn) 1
a=(B'B) B'Y=[a b] (18)

a fp duUszansmsal way b Ae USununseyindm
AUNTOUNUSURIRIUY GM(1,1)
dx @ (19)
— +ax®=b
dt
ATNEINTAIATENSI8NITN k1
b b (20)
xXPk+1) =] xXOM)-= e +=
a a
ANEINTAITNENTT k1

(21)
X (k+1) :(1—ea)(x(°)(1)—9Jeak,k ~1,2,...n
a
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APNAAIALAZUTIENTT K

£9 (k) = xO (k)= x" (k)

, : .
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i=1

(22)
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T=n-1Z =@—1
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Pe 1/2 cos(32—”1j sin(32—”1j 005(321_—”2) sin(32_|_—ﬂzj 005(321_—”2) sin(32_|_—”2j (24)

1/2 cos nz—”l sin(n—”l} cos nz—ﬂz) sin nz—ﬂz .. COS nz—”Z sin(nz—ﬂz
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N

=
—

=
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=
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(25)
C=[a, a b a b, .. a b]
C=(P'P) PTe® (26)
Amensaisenisi K
(27)

X" (k) =x® (k) — £ (k)
éﬁ’umumwﬁiwumiﬁ USENaumefILuy GM(1,1) wag GM(1,1) Error Periodic
Correction (GM(1,1)EPC) ﬁ%Lﬁaﬂﬂ"]wmﬂia’jiﬂEJ"fJa]’mG'hquﬁﬁmmLLaqu]’ﬂqaﬂ’hmﬁﬂmiLLm
waduneieusefuiiggma Llesnmguissuuinsslifudeyadnaulies aunsaldfudeya
ﬁwuauﬁaaﬁqmﬁm 4 aunanRasalavhueaunai 5 e sauuuisusuRe GM(1,1) (first
order grey model for one variable) §sazi5uiuainnsulastoyasiefidnuidudeyaszan uén
T¥aunisonnesidaudunsisvanaiasitasainnudy Mntuiuneasauud sneondaea
azauivimnenounthierldaminevesusazaunan Gananldimnzauiudeyasynsua
fifisuaumdanaiivgstunnd venaniddiuuuiitinautletefsmaadusses Wl
mmzﬁuﬁa;&aﬁﬁgmmuLﬁwﬁmazammLﬂuiﬁqgﬂﬁuaaﬁw N1INITUIIFLUUNITVINUNY
anunsavhwglsuduguiiesdefaunsafinnsanlaanavhuefidesuuluandade wie m
anduniusvasraseiuaiuieg (Liu, Lin, 2010)
nswensalMmeIsuendiuseneularn1smwINAviiggnIa

[

23AUTENBUYRIBUNTUIAUSENDUME 09N1A (Seasonal-S) Luali (Trend-T) T9dns

o

(Cyclical-C) wazAMuRAUNE (Irregular-l) FBnsuendiusenau (Chan, 2015) Usenaumnig AUy

MR (Multiplicative model) wag Muuun15UIN (Additive model)
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FuuunsAal (Multiplicative model) Y=T x C x S x I iuguuuuiiléfusnaunsvany
Fedtoinisaanisel (v) Wunavesivddiutsznoulugasnamil 9 AR UsENaVAUSENS
Giaaﬂgﬂi:uL’Jmﬁmiﬁqumﬁﬂﬁ’u (interdependent)

FuUUN1SUIN (Additive model) Y=T + C + S + | flodtesiuszneuisdiiiudasy
1niu Jaduauufsuiliaonndestuanuduass

nsAiiggnia 3 38 fe Renadeetediie (Simple Moving Average) FEnsile
iosuuseynsunatUszneu wnzdmUsEneumsggNakas gL F5dndrusienade
\waADUT (Ratio to moving average) Lﬂuﬁ‘%ﬁ%’ﬁ’ummﬁqm nMsinANULUSHURNInN1A st
%ﬁajwmsﬁagmaqﬁy’wmﬁaaﬁﬂszﬂaumaaauﬂiuma%ﬂummaﬂaﬂﬁﬂsznau T, C uaz | 99N
Mndeyaoynsualivdeus s fikesns Bn1sshrdusewuliii (Ratio to trend) F3nsiild
Lﬁ@%lﬂﬁhjﬁm’mLL‘tJ‘i‘tJi’JwUENfJ’Q{]Jﬂi (Strathmore University Business School, 2021; Shukla,
Trivedi, 2017)

LNATIFAFUALLLUEIVBIF LU
Adoyadde Y, 1w N a1 leg t=12,...,n dwu Y, Wurmennsal dnsu
munmmwﬂ’a;ﬂaﬁﬁ’mﬂ%wmﬂiai t=12,...,n dwameinsailulueuien
t=n+1n+2,..
AndsdosazmnuRanainduysal (The Mean Absolute Percentage Error- MAPE)

(Andrés, 2023)

MAPE =| 131 Y Y4l | 10006 (28)
1 o B A

MAPE wiheidufosas dfesndn 10 danuudugige sening 10-20 Mwensalldd

581319 20-50 Swgraneiiagldnensal was 11nn31 50 Lifiauusiugl (Lewis, 1982)

[

NAN5I9Y
JoyaddUlelsaldidensensneifou
nndeyaiithoneiou 5 T wa. 2561-2565 Srnugiieneifeunziiingdluiou
ngumewargeaaludeunsng iy udanasudadeuiiunny wweu aduggmadin
Fauandlunadl 1 waznmd 1 deyaiitaened wa. 2561-2565 Lingunnlul wa. 2562
uianawmasmndauandlunmi 2 uasilefinnsanteyasioiilos 60 Wou Sruaugtheseifous

Tuwultinanas InelA1ANUTUTDIFUNISEUATS -7.738 AUADLADY AILARIIAINT 3
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m3197 1 Innugiaelsaldidensen Jawinmn w.a. 2561-2565

R 2561 2562 2563 2564 2565 | fvilggnia
1 15 11 17 6 9 0.030
2 36 a8 26 16 6 0.066
3 48 63 21 39 10 0.109
4 80 188 a8 52 21 0.238
5 365 330 205 255 75 0.703
6 828 678 288 606 258 1.956
7 1,351 | 1,869 938 399 217 2.947
8 800 1,416 728 184 172 2.023
9 675 702 630 90 163 1.355
10 480 670 360 50 88 1.082
11 539 528 297 143 67 0.988
12 372 180 204 48 61 0.504

59 5589 | 6,683 | 3,762 | 1,888 | 1,147 12.000

nsiwnmvinggniawaznsnensalinsdnauduiagnia
nswensalifeItusndlsznou Iiddeunsunanuisdadusoriadoindoud
Usuugsdauandlumsnadt 1 Bnsmamauiiszuuinsdlémeinsalsruougiaed we. 2566 16
WUU GM(1,1)EPC d@A1 MAPE ﬁwﬁqm Zovay 2.51 Tuvaeil fwuu GM(1,1) & MAPE $ewaz 3.43,
AU (desnd 10 Ianuuaiugnge) Iudenarneinsalarndiwuy GM(L,1DEPC daluuan
waadurmensainedousesuiioynsunaitvesdndruderiadoindoui duandunisd
2
NsneINIAIMEIUBNIazauRud
n1sweInsal SARIMA TUsunsy R unaina Forecast flaidy auto.arima 14deyaduau
fuaelsaldidensensiedion 5 U luti wa. 2561-2565 WWunan 60 wWeu luuy
ARIMA(0,1,0)0,1,1),, A1 MAPE Saway 117.54 (1nnn1 50 laifimanuusiugn) wazlvminensal
fnau Jwdlulaewlandue log vessudthesedauldfmuuu ARIMA2,1,2)0,1,0);, dA1
MAPE nswennsniofin 60 Lieu Yevay 13.25 (10-20 limensalléd) Seuvasndududnou

HUae daandlunsned 2 1Wlsuieudwugtie el A1ase we. 2561-2565 fun1snensel
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i 3 nughelsaldifenseneifiou w.a. 2561-2565

M13197 2 AmensalinugUielsaldidensensieiiou .. 2566

ARIMA wuusl Y o
. Y. 30YAZAUUANANNEUY TS
GM(1,1)EPC 99N UYWLV

Loy wae Al . FIUNITRITEI . .| ARIMA
AU NTNYINTALNTEY -
aYNIULIAN log Y Y. 15A 506 o A LUUY

AVl NEUAYUOANIA
99n1a
1 2 1.65 a5 38 95.86 18.57
2 3 1.92 82 15 76.95 448.30
3 6 2.11 128 29 80.18 342.48
4 13 1.73 53 82 84.72 35.10
5 37 1.74 55 123 69.96 54.93
6 103 1.90 79 293 64.90 72.96
7 155 1.63 43 455 65.94 90.54
8 106 2.02 106 254 58.12 58.39
9 71 1.44 28 126 43.43 78.10
10 57 1.63 a2 72 20.99 41.14
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AUk NENATUAYNTA
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1996)
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ABSTRACT
This developmental research aims to develop nutritious traditional food recipes suitable and
satisfying for patients with high blood pressure in the Muang district, Loei province. The
sensory evaluation was conducted using a 5-point hedonic scale. The research found that the
most popular and satisfying recipes for the sample group, considering recipes with the highest
calcium, potassium, and fiber content, and the lowest sodium content, were: Kung Nawn
(Shrimp Salad), Mok Yook (steamed young-stem banana in banana leaves), Kaeng Pham Sia
Moo Sub (Swamp algae with pork curry), Pam Kai (eeg roasted in banana leaves), Ping Pla (fish
roasted) , Kaeng Khee Lek (cassia leaves curry), Soup Phak (Phun) (vegetable soup), Om Hoi
Khom (boiled periwinkle with a little water), Mok Pla Nil (striped tilapia steamed with chilli
paste), Soup Phak (Laaw) (vegetable soup). The sensory evaluation results showed that the
sample group was highly satisfied with the color, aroma, taste, texture, and overall liking of all
recipes. The products with the highest level of acceptance were Ping Pla (X = 4.93, SD.= 0.26),
followed by Om Hoi Khom (X = 4.66, SD.= 0.41), while Mok Yook had the lowest overall
liking score (X = 4.33, SD.= 0.49), from a total score of 5. Based on this research, it is
recommended to disseminate and promote the findings to enable patients with high blood

pressure to benefit from the research for promoting health and proper nutrition in the future.
Keywords : Hypertension / Recipe Development / Local Food
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faueu : ey 100 N3y, nseiien 7 3y,
WINTNY 4 N3, MOUWAT 7 N3, AUl 5
A5, WKW 2 Fouwn, BnT 5 NSy, Yaiin

6 v a

1 Youldy, BnTEST 5 nSU

vunvean : levy 40 N3y, vieannade 100 iy,
AuUMal 15 NSY, UWAY 20 NSY, BNTA7 20 N3y,
1ude 25 n3uy, nelaf 20 N3y, NENANY 8 N3y,

1J1Uans1 1 Teulfy

wnaldvydu - axlad 30 n3u, WSnIny 8
n3u, nydu 80 N3y, &1 100 N3y, Yani 2

Jauldy, Tuwuedn 3 nSy, AnTa1n 10 NSy

WNSTLMAN : 1T 55 NS, nIgANYY 70 N3Y, Wi 4
N5y, 91 20 NSy, melas 8 nSY, Aunewn 15 NSy, BNT
15 054, Wlugtuna 1 semle, Uivansi 1 deulfe,
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£
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wietn 45 ndu, Salnem 35 N3, AaNuA
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2 GoUI

wUeln (@17) : inAsa 10 Ay, BAne 35 3y,
filnenn 30 NSy, duvew AT 20 NS, 919 5
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PRULAY 25 N5Y, NTELiBy 10 ASY, 91 10

3y, luwusdn 10 n3y, lugeng 30 N3y
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15 A%y, WSnAnY 5 n3Y, Auven 7 N3N, NnTan3 10

Ay, 91le 15 A5y, Wivasn 1 veuldy
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N9 291 | wun

v ! o & 9 o
. o N4 wun . U | U8 | unsy | gunn FUHN
#1991%19/A15U Tewy , o vy | Uan
wou [wean | _ o | W | Uan | wiEn | (W) - (@12)
du KE ua

WU (Kcal) 111.3 | 175.1 | 1399 | 79.6 | 2655 | 318.2 | 106.7 | 157.2 | 140.1 | 107.9

Aslulansn (9 4.4 25.8 7.6 1.0 0.2 10.4 8.4 18.6 14.3 7.4

g (g) 3.0 2.3 3.6 4.9 9.7 | 146 | 25 15 1.5 6.1
TUshu () 167 | 127 | 194 | 78 | 444 | 363 | 128 | 173 | 174 5.8
wAaLes (mg) | 1157.5 | 105.0 | 130.3 | 34.9 | 71.3 | 103.2 | 150.9 | 1181.5 | 89.8 | 114.6
Wian (mg) 158 | 3.1 9.6 0.9 13 33 | 27 | 270 | 23 2.1
In3iue (RAF) 46.6 | 441 | 629 | 140.8 - 1869 | 36.8 | 110.2 | 47.6 | 223.0
sozdiu (mg) 0.1 0.7 1.2 0.1 0.0 0.7 | 02 0.1 0.1 0.2
TUT (meg) 9.2 188 | 184 | 16 - 170 | 26.1 | 134 | 87 17.9
Tooms (g) 1.6 6.9 5.1 0.2 - 6.9 | 3.1 5.9 3.1 3.6
Twuvalfen mg) | 127.8 | 399.2 | 444.6 | 91.2 | 4451 | 371.4 | 416.1 | 438.8 | 390.0 | 150.1
TLhaw (mg) 678.9 | 594.3 | 1200.8 | 224.8 | 1654.6 | 673.7 | 877.7 | 587.4 | 614.4 | 557.1

e Keal: Kilocalorie (Nlaupaes), g gram (NS11), mg: milligram (@a@in3), RAE: Retinol Activity Equivalent
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. seAUAUNInala (X+S.D.) nsulana
ATIUDINIT ; v

g nau 58 Woduia | laesaw (ne37w)
Nauey 5.00+0.00 | 4.99+0.45 | 5.01+0.32 | 4.27+0.46 | 4.63+0.44 JEAUEN
NUNNEIN 4.73+0.37 | 4.97+0.45 | 5.00+0.00 | 5.00+0.00 | 4.33+0.49 JEAUE
wnalldvydu | 4.87+0.35 | 5.00+0.00 | 4.40+0.51 | 4.60+0.51 | 4.60+0.51 FEIUGS
Ul 4.67+0.49 | 4.67+0.49 | 4.87+0.35 | 4.47+0.52 | 4.53+0.52 eIIGE
Davan 4.87+0.35 | 4.67+0.49 | 4.60+0.51 | 4.60£0.51 | 4.93+0.26 JEAUEN
unetman 4.60+0.51 | 4.93+0.26 | 4.87+0.35 | 4.40+0.51 | 4.60+0.51 JEAUE
YUAN (W) | 4.610.44 | 4.90£0.51 | 4.62+0.56 | 4.97+0.45 | 4.40+0.51 TEAUGS
gouUNBYYY 5.00+0.00 | 5.00+0.00 | 4.73+0.37 | 4.70+0.40 | 4.66+0.41 TEAUGS
vunUanila 4.73+0.46 | 5.00+0.00 | 4.53+0.52 | 4.530.52 | 4.40+0.51 JEAUEN
AN (a17) 5.00+0.00 | 4.73+0.38 | 5.00+0.00 | 5.00+0.46 | 4.63+0.43 JEAUg

MGG AuTanelasysiumi 1.00-2.33, sedulunans 2.34-3.66, JeAUge 3.67-5.00
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ABSTRACT
This research aims to design and develop a mobile application using block-based coding
techniques to create automatic motion control sets for humanoid robots, as well as to
evaluate the application’s performance and user satisfaction. The ADDIE Model was employed
to analyze user needs and problems, design the system and application, develop components
and programs, test the system with the target group, and evaluate the application to improve
and enhance its performance. The resulting application was developed using JAVA in Android
Studio with WebView and BluetoothAdapter libraries. The humanoid robot comprises
hardware components such as Arduino Nano, Expansion Board, Servos, and Bluetooth HC-05.
The target group for the research included three experts from Sisaket Rajabhat University and
thirty senior high school students. Statistical methods used for data analysis included
calculating the mean and standard deviation. Results show that the developed application
could effectively control humanoid robots, making it easy to use anytime and anywhere. The
application can create, save, and load control patterns and select the desired robot to
connect with and send control codes to make the robot move. The humanoid robot
developed using Arduino is also cost-effective. Evaluations from experts and users revealed
that the application is highly accurate and efficient. The overall user satisfaction average was
high (mean = 4.45, S.D. = 0.53), with the highest satisfaction in the aspect of learning speed
(mean = 4.63, S.D. = 0.34). This research demonstrates the application’s suitability for users

across all educational levels.
Keywords : Mobile Application / Block-based Coding / Humanoid Robot
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ABSTRACT
This research aimed to investigate the use of cold shock treatment (CST) combine with 0 50
and 100% of aloe vera gel coating which effect on postharvest quality of lime compares with
non-cold shock treatment (NCST). All samples were packed in foam trays covered with
polyvinyl chloride (PVC) film and storage at 12.5 degree Celsius, 78 percent relative humidity.
A factorial in completely randomized design for this experiment. The result shown that both
concentrations of coated lime with aloe vera gel had less fresh weight loss than uncoated
lime during the storage life at 12-24 days with the highest mean 2.36% 2.34% and 3.13%
respectively, and were able to decrease the yellowing of the skin. The hue angle of coated
lime was significantly higher than that of uncoated lime (p<0.05). On the last day of the
experiment, with values of 111.97, 111.98 and 107.66, respectively. The change in chlorophyll
and carotenoids content, total soluble solids, titratable acidity and firmness was no significant
difference (p>0.05). However, the lime coating with both concentrations of Aloe vera gel was
able to extend the storage in the range of 21.5-22.0 days which is about 1 week longer than
the uncoated produce. In case to the cold shock treatment, it was found that there was no

significant effect on the delay in quality change and shelf life of lime (p>0.05).
Keywords : Cold Shock Treatment / Edible Coating / Postharvest Quality
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ABSTRACT
This single group quasi-experimental research study measuring before and after the
experiment aimed to understand reasons and factors of not coming to receive cervical cancer
screening services among women, to develop an incentive model of changing cervical cancer
screening behaviors and to evaluate the incentive model. The concept of Information-
Motivation-Behavior skill: IMB Model was applied for creating motivational activities. Research
samples were 395 women aged 30-60 years in the responsible areas of Nonthaburi
Municipality Public Health Service Center 2, Suan Yai. Simple random sampling method was
utilized. Research instruments were as follows: 1) Questionnaire 2) Motivational activities to
change cervical cancer screening behavior with a 4-week period, 3) Pre-posttest knowledge
assessment and 4) satisfaction of the activities. Data were analyzed by percentages, means,
standard deviations, and paired t-test. The findings illustrated that most of the participants
had never been screened for cervical cancer (58.23%), with the main reason of having no
abnormal symptoms. The overall levels of health perception including the perception of risk
opportunities (X=2.33, S.0.=0.49) and perception of obstacles (X=1.78, 5.D.=0.68), were at a
moderate level. The perception of disease severity (X=2.39, 5.0.=0.45) and the perception of
benefits (X=2.76, S.D.=0.38) were at a high level. The results of creating motivation using the
IMB Model concept found that the participants had a significantly higher average knowledge
score of cervical cancer after participating in the activities compared with before participating
(t=43.366, p<.001) The results presented that the motivational model supports women to gain
knowledge about cervical cancer and help create incentives for increased cervical cancer
screening. Public health personnel should apply this model for creating women’s motivation

to change cervical cancer screening behavior in the community.

Keywords : Motivation Model / Changing Behavior / Cervical Cancer Screening
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ABSTRACT
This research aims to produce foamed for laboratory animal bedding from biodegradable poly
Lactic acid (PLA) and Polybutylene succinate (PBS) blend with Durian Rind Fiber (DRF) for to
change the animal bedding material by adding an indicator to measure the released urea
content of laboratory animals. This assembly polymer composite is prepared with the twin
screw extruder with PLA:PBS:DRF with a ratio of 100:0:0, 0:100:0, 40:60:0, 40:60:5, 40:60:10,
40:60:15 by specifying the amount of Durian Rind Fiber (phr) respectively and with anthocyanin
3.8%WV and has study a physical, chemical, thermal properties and Absorbing secretions. The
results, it was found that animal bedding from polymer composite at the ratio 40:60:15 have
the ability to maintain various properties. That is appropriate to be used as a animal bedding

for animals in the laboratory.
Keywords : Poly Lactic Acid / Polybutylene Succinate / Durian Rind Fiber / Anthocyanin
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WisuiuUsnaildludniftumzusazd uinsmiagdusnvawnufidudeduiu Wesnmagudide
dilvienuaulouazasewiindelgmussnaiiinansesusuveany neidetagtulsiinngld
wanAusiiniidutansesueuy FuhliAndsunulunisquadnisasireudiegs esnd
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szeznalunslinuidiauazdenvasuussdmnduat dwmavihliintansesueuidurey mnda
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Lifnsiannuagidesuishlidsnadelueunandiefinnusidudedduasdymiuidwndon
inniu
ABanliumsdy

1. MInaaauaudAniIanIn (physical properties)

1.1 Ainswidnuasnenmeninlagnisnisnegeumadeiinisina MF@unsuentingu
funavemanadnvadfiflgamgiisuimusiunfuiignaswidaumsgiusenanlneusinnues
QﬂquﬁﬁmmmmmgmﬁﬁmmL@WlﬂuLaaw 10 W91 MUAIATFIU ASTM D1238 Imwmaauﬁqmmﬁ
190 asewaiTea tniinng 2.16 Alandu vhnmsvaaeuiiomn 3 41 mildandudiadevenis
NAFOU

1.2 JpTenanvaenanieninlagnmmvageuataansalunisaadurednunediuesia
UsgnauneauanfnuedanaunedtanaudadiusiinnfundulodonyFoutas lifnsfumduloan
Waenmieu gnueaeumuLAsgIL ASTM D570 Tngtindegatunudnuasdudaildan
nszvunssRaud M udluasazaneueslande wdvihnsfeihmiiimng Yu @unan 1
dUat wagyhmsAwamUesidudnnuainsatunisgadu

2. MIeaauaNtRnIauAll (chemical properties)

2.1 Ainseviesduszneumaaiiseieiesioimsudnesudurisaaalasalad (Fourier
Transform Infrared: FTIR) {uedosilofifinafiananseduansfondinuuasmisuadusin
(Infrared light) finrmieniadusineg mlnsgiosduszneumaeiiveadulodenyiFouas
Trunediwesideusznaudiewrses Fourier Transform Infrared Spectroscopy (FTIR), Spectrum two
B9 Perkin Elmer Tngldlvun ATR-FTIR Tugasadu 4000 &1 550 cm*

3. NMInAaaUaNUFALdIna (mechanical properties)

3.1 Aseaudfidena lnan1siaszimAIANEnsalunIsAIUMULIIAS (tensile
strength)Imﬂiﬁ’fLﬂ%a& Universal testing machine LW%HN%uEU%uQWuLﬁugﬂﬁmL‘Uﬁé (Dumbbell
shape) MusATEIU ASTM D638 $117u 4 91 Taeldannunialumsiia 5 Sedunsdeundt Taevhnsis
usografnnsuantin aildazidusiedsvesnmamaae Tnewisuisulrmeduedidssznoy

fouazndwdluihfouligumaiivszana 75 ssmwadea Wuan 30 widl
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3.2 Tinsgantidina Tnensvadeunsinszunn (Impact Test) Fadunisnaasuiiiorh
N1539AY Impact Energy WazAnwdaseeuan (Fracture Surface) ﬁuaﬁaﬁﬂmﬂmia%m’mmaamﬂu
wisem Suiiaadnrnadudvdsndiauasisosungui v egasinans fBmavnaeunuy Izod
Test Usztnnn1snaaau Type A muNIn5§1U ASTM D256 2uinn1swaniin
4. MInadouaniAnIImINTou (thermal properties)
4.1 Tinziaudinsanudou Tngldiadedinssiauiinieudeudamdsanu (0SC)
Jupesdiedmsuieszinisiudsuutamisaudou (Thermal transition) vesansfege nadeu

gamgilumaivdsuanurveadulowaglaauazlunediwesidesenou Inevihnisiwieudieg il

q U

v
° o

dwiinUszanas 10 fiadn3u vssgedneasluie (Pan) shmsdauvuudinnisveaeuiidnsinisly
Audounasil 10 ssriwaiBeasiewdl Mgamall -40-200 ssrwalea wivilrduasdigamgd -40
osmeadea ntulinufeudnaduhesnsfuauigungli 200 ssrisadea meldusseinie
Tulasiauiidsasnisinavesufia 50 mU/min

4.2 Aswinnuiafesvesian Inglfiedorinnesinadsuaniminvesnsliaseds
aulfin1annudeu (Thermal Gravimetric Analysis, TGA) $30819920N31ULIUTUIAEN Fadeuse

funsestvazBeaniinnulias lnevimunazeglumfianisaniuatgumgiiuazussenels Inevi

'
=

MINAABUMLTNIIA 10 BeA AL aanaw1? Mgl 30-600 aarwawdea Nelaussennia

q U

Tulpsaudnsinisluavewia 20 Jadanseeund

NaAN153Y
NITUIUNITHAALAZNTEUIUNSWTUNM TR ILaEATIIdeULNY PLA/PBS/wdu leiudenyseu
dwsulszendlddutansosueudmivdninaasduiosjifnns fowmsiadou autivis nenw
(Physical properties) aut@niaupil (Chemical properties) auUAidana (Mechanical properties) wag
auUAni9ausou (Thermal properties)
1. nan1snageudinisiva (MFI)

Y A1 v oA

msneaausviinislravesdianedwesiluriuanianislraveaaitain Feanfiasvdl

o '

nshvags wanaimataRntuiianuvilamuayiuialuanaas Faiduinisivassinnuddne

ﬂszmuﬂ'ﬁﬁugﬂmaﬁaq ﬂ'ﬂ‘ﬁmmsﬁumzmumiﬁuguﬁwmsﬁm wdianlnemluazegi 10 n3u sie
10 Wil nnsnaaeuAviinisivavemediwesideUseneuneduaniniednnaunedtiifudauniu
lowdenyi3ou Tuuiuna 0 fa 15 phr flgumnil 190 ssri@alos ANANASTIUNNTNAGBY ASTM
D1238 FendiinislvaveswedmesiBsUsznauduiduloidenyiBou uansfansnedl 4.1 wuirane
sutimslvaveaneiiuesiteusenaunaduaninuednuazneddnidudadindudulodenniseu
TuuSuned 0 5 10 wag 15 phr dAwinfu 33.23+0.57, 35.633+3.95, 44.20+1.52, 71.47+3.33,

103.02+1.11 uAL126.18+2.96 n¥usie 10 U1 MudIsu Feilanunnnin 10 n¥use 10 un¥ Savany
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funssuiunstugUienssain MnravesmadudiledenSou adunedweinauneduanin
wednnavnoATfiEuTATiun (PLA/PBS/DRF) agvinlieduiinmslyafiduiutuniedanuvilationas
dowSsuitsuiudeunsiudulowdenyisou (PLA/PBS) deUSmamesdulaideny Soudiaunn
Fuan Sphr 1y 10phr uas 15phr azvilideinisinavemedweddwssneuianiinty
gy Seflenudiusuuuusiunss uansihudefiniafudulewdonydeu luuinuiinntuay
irnanuviiaveanedweiidasenaunaduanfiniedauazneddanaudadun duidulewdon
vi3eu fidnanas esanilgumall 190 ssnwadea Wulowdenysounasnediuesuauiianiuzdy
vodlva Swvhliaumiadaanas uiileuinaudulowdonysuiinty wwlusimadonanin
(Acceleration of Degradation) vesanglenedwesnauisansiin ilAaufisennslalnslada
wuugal (Random Degradation) Mifunaioaiesves weathfiaudadiun way neddafidudadiun

bihvdnluanaanas dawavinlianelagnanisideusiiuladiedu a1 MA Jaduuilduiiaay

AN5197 1 wansAestnIslvavedinnedasnaunadanfntadanauneatInaudABwn LRy

wazihuduleidenyou TuUSunamuansieiu

Sample Load (Kg) | T(°C) Avviinislua (n3u/10 wi)
PBS 2.16 190 33.23+0.57
PLA 2.16 190 35.63+3.95
PLA/PBS 2.16 190 44.20+1.52
PLA/PBS/DRF5 2.16 190 71.47+3.33
PLA/PBS/DRF10 2.16 190 103.02+1.11
PLA/PBS/DRF15 2.16 190 126.18+2.96

2. NaN1INARBIAINEINITLUNSAAZU (Absorption)

MNUANINAFUANNAINTAtUNTARTUTRdlineAesBUsEnouNeALaARNLaTA
wasmeadfidudadiunifnsdudulodonySoutasbifimsidudulenndenyiGeu gnvaasu
PaATEIU ASTM Dinsriiesnstunudnuasdudedifannnszuiunssnioud 570whunsin
wwdluansazaneuouluile LLé’aﬁﬂmi‘i'J'“mjmﬁmqm Ju Hurian dUansk wagyhnsuam 1
Wesigudaruanunsatunisgadurediunediueiidwszneuneduanfinuedanaunedianaudadiun
AmsAundledenyioular iifinsfundlonnidenyiFou 91nmed wanseuaanoly 2.4
nsgadurasnaduanfiniedn nedtidudatiun diuleldeniSey wavnediweiidasenay
woAlanAnuedanameddfidutadiunfuidulowdenyiBou eunazvdanisldam wui Aneddodi-
fudndiun Aeuldaihimn %266.49 ndu Fafududs 71.24 n¥u wagvddldoumiinidiuiu 15,50

50 WodwanRnkadn neultaudiuiudn. nFU Fsanasds 40.49 NSy warudsldnuimdnanasld 17
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aa aa o a '

50 Wionauneduaninuednuazneatnfidudndiun neuldiuiithnin %66.98.0%u wazudsldau 00
LazneALAnRNUeTaNaNNEA T TALTABIUATITINSIALEY %T71.40 n3uTadinduie 36.20 winfiady
10 5 lowAenniFou fuar 29.50 nevldauditmiin 15, n¥u sud iy uaevddld 04.50 uag 09.50
71.20 umiinidfindu 10.24% 10.24uag %18.41 nda puddyU Fadiudud 05.25, Way %12.48

50 amadu wansliiuindlofisdszinandulowdenyFou sdahofiunuansalunisgn %05

oy
u\lydad

Fuldnseu wandbiiui uleanidennseulindhilunsgedurevan

v a

M990 2 uansanuanIalun1sgetuveIeiLaninweda weddiiaudadiun duleidenyiseu

o

waznedwesidalseneunsinanfintedanauneddinaudadiuniudulodannseu nou

UAZMAINITITIU
Sample Weight when clean (g) | Weight after use (g§) | Weight increase %
PBS 50.15 24.71 49.26
PLA 50.17 -49.40 -98.66
PLA/PBS 50.00 20.36 40.71
PLA/PBS/DRF5 50.29 20.71 41.18
PLA/PBS/DRF10 50.09 24.10 48.12
PLA/PBS/DRF15 50.04 25.05 50.05

3. NANIINAABUNITIATIZNBIAUTENBUNIBAL (FTIR)

INNANTSNAADUNITIATIEBIAUsENOUNILATRIEIASB Fourier Transform Infrared
Spectroscopy (FTIR) vadlrlumedwedifeUsznouneauaninuedanauneadafaudadiunerilai
lowdenyiBou nmil 4.1 wanansgandusddususnvemoduaninuedadiavadu 3299 cm’!
Ao NMsdusuUEanAves O-H (O-H stretching) uaziiduwminauadul 749 Ao msdunuubane C=0
(C=0 stretching) :InAM{l 4.2 uanansganausEdurissaveswedlafdudadiuniidumitauniy
3300 cm'! fie MsduLUUBAnaues O-H (O-H stretching) fishuvitsavadu 1712 cm™® fie n1sduwuy
Sanavas C=0 (C=O stretching) Tismusavndu 1155 cm™ Ao nsduuuudanaves C-O (C-O
stretching) wagdisuminavadu 2919 cm™ Ao nsdunuudanares C-H (C-H stretching) uazan
A 4.3 uanamsgandusddunsuseveaduledonySou Mkunswsusenszuaunis
lalasladadensalalnsrassnfiauadu 3333 cm fio nisduwuuBanaves O-H (O-H stretching)

NusisaAdy 2897 cm™ A N1TdULULEARATEY C-H (C-H stretching) LasMdumrisavndu

o

1031 cm A® MsduLUUBanaTes C-O (C-O stretching) dmsulnunedimesideUsznounaduansn
waBanaunedtanaudagiunnliiiuuasfunduledennisow ananwil 4.4 uansnspaniuied

dursisnvemeduaninuedanaunedtiifudatiuniarilivndulewdonySeutasiimaiuduly




ar = & =l
dnmag : MsasIenAmansiaznalulay (&nn.)

Tl 11 afuil 1 unsAu-liguisu 2567 ISSN 2985-2161 (Online)

Waanymseu TuUSHUNLANANEIY NUSILALIYBLAUARUNFALILARAEINUAUNDALAARNLDTALAY

U a

noatnaudetiun tngldnusuniaavadunaiwrielng

105

©
a
1

Transmittance %
(=]
o
!

85

80

T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm™)

2NN 1 FTIR aansvadliunediuasidsusenounaauwanfniadn

110

105

Transmittance %
-
o © o
o (5] o

! L !

e}
a
1

80

T
4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm™)

v a

AN 2 FTIR @vlansvadinunadiuesidelsenaunadiinaudadium



76

The Golden Teak : Science and Technology Journal (GTSJ.)

Vol.11 No.1 January-June 2024 1SSN 2985-2161 (Online)

105

100

95

90

85+

80

Transmittance %

754

70

65

T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm™)

A 3 FTIR awansvesduladenyseu

CH Cc=0 C-H c-0
@925cm™"y  (2308em™)  (1751em)  (1155em™)

PBS-PLADRF15
260 4

2404

PBES-PLADRF10
220

200 - PBsPLADRFS
180

1604 P — 1 [

Transmittance %

1404 opa ¢

120

PBS
1004 7 T T v

804

T T T T
4000 3500 3000 2500 2000 1500 1000 500

Wavenumbers (cm™)

'
a ada o a d
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4. Han1SNAARUKSIAY (Tensile test)

v =

NSNAFDULTIRIAIBLATEY Universal Testing Machine voslnunediuesidsUsenou
woduanfnuadnraunediinaudadiunilifunasiudulowdenniseu nAANuVUABLIIF

a aa aa o

(Tensile strength) vadliunedmesiFsusenaunedianinieTanauneddfaudadiuniuiduloden
Feu wanafanedl wuiilvmeduanfnnauwedtiidudndun dawegdawintu 3.4
37.1764+57.576 uay 73.98+ 77.36MPa snudndu WeiduidulewdennSeuluuiuin 15 f sphr
wuddrwegdranasuiiouiinausadulowdonSouiistu auddu uansudiniussrined
ANFumUsBusIRsiuUTNameuanAnuedaiinautunedtafaudaBiuniiiininfuduloan
WHonyiSey UanIAINendd WagAIANATUYNULIIRY Y0INDRIOTNANTYNININEALANFANWETA

U a

(PLA) uazweddnnaudadiun (PBS) NlufiuasiimaiuduleaniudenyiSeu (DRF) N9ns1du 5%,
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10% waw 15% Tnenimin wud deifindadiuvomedtifidudadiun lunoduesnauundu uwald
yosrmegdauarmALiuuusAsiuultiuiianas iesnauaniAvemeduaninuedn il
Arundaunefige sufsnaanifvome aTaidudaiun Allammiloafigant venudeaniu e
fsamaveIns WudulenniudonySeunuiisandudulonniudenydouiininndi wuald
vormegdaLazmANLFuuLssRsiuufianasi 10% uag 15% Tnernn wasnduiieigean
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PLA/PBS-DRF15 857.71+85.68 35.37+3.87 10.75+5.48
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Sample Break (KJ/m?) Str.1 (KJ/m?) Str.2 (J/m)
PBS 0.079+0.3 2.01+0.52 26.07+6.72
PLA 0.09+0.02 1.91+0.59 24.32+7.69
PLA/PBS 0.14+0.02 3.36+0.47 43.69+6.19
PLA/PBS-DRF5 0.09+0.03 2.08+0.67 26.96+8.61
PLA/PBS-DRF10 0.09+0.03 2.02+0.61 30.62+18.03
PLA/PBS-DRF15 0.07+0.02 1.72+0.59 20.71+6.24
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PLA 60.3 - - - - 1234 | 1529 | 155 1.55
PLA/PBS 60.3 | 79.8 | 101.7 | 1179 | 11.41 - 150.5 | 29.12 | 40.52

PLA/PBS/DRF5 56.3 | 785 96 118.3 | 19.44 | 128.2 | 156.1 | 40.29 | 59.73
PLA/PBS/DRF10 | 559 | 76.6 | 102.7 | 1185 | 59.25 | 125.3 | 156.9 | 40.75 | 100.00
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7. Thermogravimetric Analysis (TGA)
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ABSTRACT
Cardiovascular diseases are top-mortal chronic disease. The indicator of cardiac diseases that
can show myocarditis is homocysteine (Hcy) because of its specificity and susceptibility.
Currently, the method for quantity analysis of homocysteine uses a high-performance liquid
chromatography system that uses fluorescence as a detector or an analysis by immune
system using antibodies to homocysteine. These methods acceptable exact homocysteine
analysis results but the disadvantage is that it takes time to analyze, the tool is expensive, and
cannot be used in the field or at medical service points. Thus, in this research, an artificial
bioreceptor has been synthesized for binding homocysteine by the surface modification of the
electrode with composite material of multi-wall carbon nanotubes at the amount of 0.25, 0.5,
0.75 and 1 gram together with chitosan at the amount of 0.2 gram in every ratio. The SEM has
been confirm the surface modification with nanocomposite and the analysis of
electrochemical properties with Cyclic voltammetry (CV). Results revealed that the surface
modification with nanocomposite is capable of effective homocysteine detection, stability and
fast analysis time. This sensor design will be employed as a new bioreceptor for detect

complex protein structures on serum samples.
Keywords : Cardiovascular Diseases / Sensor / Homocysteine
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