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ABSTRACT

The purpose of this research is to produce a high strength street-paving block. It
enables to Compression Strength and to take the waste material from laboratory to recycle
being a new one by Mortar Mold (size 5x5x5 cm.). It is used to compensate the Replacement
Material for Fine Aggregate for two type that are Powdered Lightweight Concrete and Granite
Dust to mixed by the designed ratio (increase/decrease for 10 percentages of Replacement
Material for Fine Aggregate) for nine ratio. The duration of curing concrete for all of the periods

of time are 7, 14 and 28 days. That is each period in 30 block to compare each category of
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Replacement Material for Fine Aggregate which is Powdered Lightweight Concrete and Granite

Dust (only) for 3 samples by Mortar Mold and period of time at the same time. This is found

that the ratio between cement : Powdered Lightweight Concrete mixed with the Granite Dust :

water with a ratio percentage of Powdered Lightweight Concrete against the Granite Dust to be

50 : 50. It can be Compression strength to be 122.52 ksc. At 28 days curing time is most

suitable for street-paving.

Keywords: Street-paving block, Replacement Material for Fine Aggregate, Mortar,
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Yoy uTLuud (Compressive Strength of Mortar)

'
=

MINNIMTZIU ASTM C-09 HauuasA®
Usgnaumisyudiuud 1 diulasdininiu

N31811551U88AN131 (Ottawa Sand) 2.75
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Abstract

The objective of this research was to develop biomass stove using agricultural residue
to reduce fuel cost for farmers and to recycle waste from agriculture to fuel. The research
consisted of the design of the biomass stove which modified based on the model used in the
villages e.g. Khanoom Jeen making stove. The agricultural residues including husk and saw
dust were tested as fuel source. The designed biomass stove was up draft flow type. The
stove body was made from the mixtures of cement : sand : stone with 5 different ratios; A
(3:1:3),B(2:2:3),C(2:3:2,D(3:2:2) and E (3:3:1). Plastering material was prepared
from clay: husk ash at three ratios; F (1 : 1), G (2 : 1) and H (1 : 2). The thermal tolerant
property was tested and found that the stove body with ratio B gave the best thermal
tolerant at 800 °C for 1 hour. The three plastering ratios gave similar thermal tolerant property
at 800 °C for 1 hour. This optimum mixture was used for making the stove with the size of 0.20
m diameter and 0.70 m height. The volume of the stove was 0.10 m’ and the average efficiency
of the stove was 39.82% and this was similar to community biomass stove 40.82%.
Keywords: Biomass, Biomass stove, Energy Saving Stove
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ABSTRACT

The study of energy fuel briquettes production from rubber wood saw dust and animal
dung aims to investigate the optimum ratio of agricultural waste and livestock waste to
produce energy fuel briquettes for the community. Physical and fuel properties of 3 animal
dungs were also tested e.g. cow, buffalo and goat dung. The dungs were extruded
with tapioca starch as a binder. The ratio of rubber wood sawdust: dung : tapioca starch
was investigated for 10 ratios. The results showed that the humidity, ash content,
volatile compounds, fixed carbon, density and calorific value were in the range of 2.81-4.89%,
1.94-22.00%, 55.42-93.60%, 11.15-71.48%, 1.15-1.51 g/cm3 and 3,294.29-3,884.48 cal/g,
respectively. The ignition time of the fuel was in the range of 6.28-11.70 min. The combustion
time was 40.90-82.89 min and the combustion rate was in the range of 1.17-1.80 ¢ / min.
Economic cost analysis results showed that the payback period was 109 days. The major
factor affecting the return of the project was the price of machinery, amount of fuel produced
and the production time.

Keywords: energy fuel briquettes, animal dung, biomass
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Abstract

This study was investigated the composition of aerosol dust particles on Thala Laung
Road, Muang District, Songkhla province by collecting dust samples in the air by filtering air
through the filter paper and analyzing dust particles by using the Elemental Mapping Analysis
with Electron Microscope (SEM) and Electron Particle Analysis Microanalysis-Qualitative
Analysis. The results revealed that the size of the particulate matter detected was PM10 and
the elements of particle composition were consisted of Carbon (C), Oxygen (O), Sodium (Na),
Magnesium (Mg), Aluminum (AU, Silicon Sulfur (S), Chloride (Cl), Potassium (K), Calcium (Ca),
Titration (Ti) and Iron (Fe). The amount of collected dust was at 7.72-108.02 microgram per
cubic meter (ng/mz). It was lower than the standard level of 120 micrograms per cubic meter
(ug/mz), and it did not affect the health. From the constituent particulate matter, the
particulate matter is derived from the seawater dust, transport and combustion including the
vehicles’ brakes directly caused the aerosol dust with iron and magnesium. Therefore, the
analysis of dust particles with this technique can be determined the type of elements.
Keywords: Aerosol dust particles, PM10, Elements of particle
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ABSTRACT

This research paper proposed the development of wideband microstrip bandpass filters
using defected ground structure (DGS) with folded spurline structure and stub. DGS with
folded spurline structure provided the resonant frequencies at 2.1 GHz and 3.3 GHz,

respectively. From the measured results of the proposed filters, it obtained the center
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frequency of 2.89 GHz with a wide bandwidth of 64.70 %, the transmission coefficients S,

of -3 dB and reflection coefficients S11 of -16 dB. The transmission coefficients 521 were

reduced to -15 dB at the stopband of 4.5 - 8.0 GHz. The simulated results and experimental

results were in good agreement.

Keywords: Wideband bandpass filters, Defected ground structure, Microstrip, Stub
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Abstract

Namphi iron ore smelting had been conducted with traditional method vyielding
inadequate quantity and quality of Namphi steel as demanded. Therefore, this research aims to
improve efficiency of cupola Namphi iron ore furnace by using automatic temperature control
system with 2 functions consisted of : 1) computer displaying operational status, processing,
controlling operation, alarming for errors, and setting operatiosn that could be selected as
manual or automatic modes; 2) microcontroller transmitting and receiving data from computer, i.e.,
receiving furnace temperature from Thermo Couple for transmitting to computer for processing
and receiving commands from computer for controlling the speed of wind blower. The results
revealed that parameters of PID Controller with proportional gain (Kp), integral gain (Ti) and
the derivative gain (Td), that were appropriate for controlling furnace were 12, 0.6, and 0.05,
respectively. From comparing efficiency of Namphi iron ore smelting by using cupola furnace
controlled by manual mode and automatic mode with approximate 5 kilograms of Namphi
iron ore, it was found that Namphi iron ore smelting by using cupola furnace controlled by
manual mode approximately consumed 53.67 kilograms of charcoal that was lower than that
of manual mode by 13.04% and it could smelt around 1.62 kilograms of Namphi steel
calculated to be 32.33% therefore it had higher efficiency than that of manual mode by 11.4%
from testing to find elements of Namphi steel by using Energy Dispersive X-ray Spectrometer
(EDS), it was found that percentage of iron (Fe) and carbon (C) mixed in Namphi steel smelted
from both modes had no statistical significance. When comparing economic wealthiest, it was
found that smelting Namphi steel by using automatic mode provided profit of 3,922 baht per
production cycle that was higher than that of manual mode by 1,791 baht whereas its break-
even point was calculated to be 29 production cycles that was quicker by 8 production cycles.

Keywords: Automatic Furnace Control System, Cupola Furnace, Namphi Steel Smelting
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UNANED

msifeluadsiifgusrasdifieamngnduindeuluiindaveaaiesdnlud ieannis
Suanfloulnsldsuifouidivlufieduududislunmsiessdanuuduss nansieszidedu
WU ANTsideIUNSeiAngedn 0.13762 mm fadntaeuin waniilaUauiisunsduimdausasleiy
nMtundousiuaenuuazasesiang Tnednludnituil 400 m” nan1sduasioulunuunuueud
AMAITeU 350 rpm ileduindoudelafidnisduasiitou 4.75 mm waziileduindeusieanonidl
Ansduaziitew 5.61 mm AnsduaziioudeduindeuselsananieSsuiisusuiunioudis
anenny 15.33% wasidewlSouiiieuiuidesdangAinisduasifioudidianas 7.44 % waskans
duaziorluwnunuiaiirnugiseu 350 pm leturdeuselgiianisduasitou 4.32 mm wazAinis
duavitenfletuindeusiaaianiuiian 6.86 mm lnsArnisduasifiouileduindeusielsanaie
Wisuifisuiuduindousneaeniudniy 37.03 % wazdlowSeufivuiuedesiang daanad
19.40% Yawanannsvinuast 30.90 wiit/ls uwazanmnsoandunulunsvinnld 640 vin/ls

o o w

ANEARY : 1ATBIARLUTTY NsduEIIU SaREIWINTT7

Abstract
The purpose of this research is to development of rice leaf cutter for reduction of
vibration by using Finite element method for strength analysis. The pre-analysis showed that

total Deformation of 0.13762 mm which was relatively very little. When comparing chain drive
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With belt drive and lawn mowers for an effective cutting area of 400 m’ and motor speed of
350 rpm horizontal vibration from the chain drive was 4.75 mm and 5.61 mm from belt drive.
Additionally, it was found that vibration decreased by approximately 15.33 % when the chain
was used instead of the belt and reduced by 7.44 % when compared with lawn mowers.
Vertical vibration at 350 rpm was 4.32 mm for a chain drive and 6.86 mm for belt drive.
Vibration value decreased by 37.03 % when chain drive was used instead of belt and reduced

by 19.40 % compared with lawn mowers. This reduces work time by 30.90 minute per Rai.

And can reduce the cost of farming by 640 baht per Rai.

Keywords: Rice leaf cutter, Vibration, Combine harvester
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yalufindinlutnivianainegiidey e
anthwinlngeanuuulsiyaluiiadadaainfudu
F1navduindeusioiiles wazldareniudu
Wisuisuiuldldduiiieladliannisaulaa
geysdeanu [5] luniseenuuuasiiniseenwuy
szuuTawies [9] fauandlunind 2 uazdeasan
nsduaziiioulilduiniiandasduiudiy
A1UL535auveenTAnluda [10] Aviun
anmirseuiiarldlunisnaassde 250 rpm,
300 rpm, 350 rpm Ay 400 rpm [11] tiielH
AMsnaassaNnsalUseuisual1sIseuiu
wiauisauindldwazideatestuszuy
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[8] §AINITATLIUNIALTOUABVDITOLINI LA A,
B, C wamsluaunsi (1), (2), (3)

Y = Ly_ ->
Balan%%
Weight, »

Crankk F

Wheel

L,

L)
1
1
1
1

v

Hinged

Drive Knife
” Bed Knife
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AN 2 LuuInaseszuunalnvasluindalutn

A (x ) = (rcos Mt rsint) (1)

aYa

BI(Xb yb)Z(Lh —Lasin61 —

L, —Lgcos 91) (2)

C:lxeye) =(Lp—Ly sin(61_92>
L, —Lcos(0;-0,)) (3)

Tng
X3 Xp, Xc A0 svgzmInszdn, ns

r fg TAINTVLUVRIRA A, LUAT
Q) Ao AUS UL, [Re/
il
t Ao 1@, i
L A AHE1ITA A D930 B, LnS
3 fio MNgUTLTRLRBYR A, WAS

L AD JTULLUILBUTENINNAUENA1
Fouesdagauanauiuiy, wns

Ly fio svozuusEisrudnatsde
wiBsdsgeUaneuIy, Wns
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a

0,  JUAIT, L3HhEY

o))y
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1l Ao dulszAvisnsdenniu, 0.5
2.1.1 TiseianuudassaslaseEdie
wdasdnludradaesadeuidlinwludiediuud
MsieTgianundasweslaseaiig
winadaludilaeenuuulifelusunsuae
pszimamnssuneseileudsinludiedwud
TneflnuautAvesianild lunsasrdesgdidon
Fanandupssi 1 wazdutvtinveuniossn

Y A

nede 70N warfutminludundivesye
Tufiadia 10N AMAUATILIUBANUATULUUTIADY
Wuwuvliszilassasnedisiuiuediuug 5455
LOANUN BaTdIWIUINUA 31,532 TUA AILERAS
Tun it 3
2.2 A BUNIINAADS

2.2.1 neaesinANsduaiiou

msnaaesinANsduasifioulaeyinnis
Antutalukwdussslaeuniidaludnuay
Inndudiuilunisdnsau 400 mm’ lng
Wisuiflsunsduasioudelfynduindeulutia
dafgaenunazynduindouluiindndiels
waviUSsuiisutunisindeisldnsosdand
Fauvunaiy warldimvuaiaudiseuluns
Faiutuiiay 50 soU §ai 250 rom, 300 rpm,
350 rpm wag 400 rpm e taAnsduaziiiou
voswluiadalunuaunudonaslunuunuuey
fetasesfanisdutiteusu VM-120 fldnaany
wivgweasgunsaiiie 1.5 % RVS fauandunmi 4
IngAfiinazuanadunenvagn agluniae
snfuauna$ dendudadiuns (mm) Tnefinds
vuinlassaisveaniesialudnilndiuysluia
Faludanwazsruunaln WieTnAnsduaziitou

Wilnddsannudusianiian
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® =5 ] e
. 3 ( SS T =
ANUVULLIY 2.770 g/cm Va\ S
' ] Y] 2
AluRdAUDaEY 71 GPa
PG RRLRE 0.33

ANULDAIDTULIIEA 280 MPa
ANULD WD ULTIR 280 MPa

PLEMIUNLHINCUIREIBELY

ELL I 310 MPa FuvaRaddlduagaeniy) < | Y
PIUILOALIUA 5455 s W (S8 =

- FuvainAINSEuaLT

FuULNUA 31,532

AN 5 dunUIinAINITAUASLIOUYBIYA
Juimdeuluiindaludng
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AN5199 2 NAFBUAALUYILALITINITIULIAN

i . 4291781 NANIS
{nagau .
NagaU NAdDU AN
fufiugn  inwesnstu delutn dennw
d171ls  wsew 2290980 LAY Y
41U GRGRNGH 8.00uU-  lnglAusn
10 uUad  vanauas 1000 W UAALA
5w 1015 $wu 1 vin dunaly  uiiud
wiwdn 81y 35U N1An TWNRUIN
ey 1ls UATY
Tunsdn 113 v
Tudm 10 ads
2 \fiou 5w 10 15

3. HAN1539Y
3.1 Asesianuudusevaslaseaing
HAN1TILATIERANNUT LT IvRalATIAS1e
wiosraludiasiessfeudtlnludiodiuud
laglaseadrevinunainegiiiiey fuanidn
ndaTesfuiids wazyaludadaludan
lngravaIn1sLdu3unse (Total deformation)
yaslassadianiesdnludrsiedmsziaae
safouilnlug teduud wandlunnd 7 was
AIANULAUID UL AL (Equivalent von-mises
stress) wandlunmil 8 uazAUIAUIEeUFIEn
(Maximum shear stress) wanslunnd 9 Tnena
AsNAapIAs1Einleseileudslnludiefiuua

PINUAUNLNTIVTIURAAI LA 3

av s1BUIna
ysansise WITC nsJNw

A: Flame Cutter

Total Deformation
Type: Total Defarmation
Unit; mm

Time: 1
20/9/2561 23:25

0.13762 Max
0.12233
0.10704
0.001745
0.076454
0.061163
0.043873
0.030582
0.015291
0 Min

3

v

A

AN 7 UasAmsidenseguniaviavedaseEing

0.00 600,00 (rarr)
300.00

A:Flame Cutter
Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit; MPa

Time: 1
20/9/2561 23:29

5.1633 Max
4.5806
4.0150
34422
2.8685
218
17211
11474
057374
4.4243e-5 Min

©

v

A

AT 8 wansAMaFensagUnmuavedlasEsng

0.00 600,00 (mim)
300.00

&

A: Flame Cutter

Maximum Shear Stress
Type: Maximum Shear Stress
Unit: MP3

Tirrie: 1
29/972561 23:30

2.5086 Max
2.5855
2.2623
19391
16139
1.2m7
0.96056
0.64638
0.3232
2.5501e-5 Min

©

¥

A

AN 9 La@n9A1 Maximum shear stress

0.00 600,00 (rrrr)
300.00
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YU Naan
AINSIAESUNSS 0.13762 mm
AILALID UL 5.1633 MPa
ANULAULRDUGER 2.9086 MPa

3.2 Sadmsduaziitou
namsinAnmsduaziteulunwinnuusy
vasgaludataiesdaludnlaslénisduindou
selgiseuifisuiunisiuindeuyalufingaly
FrsheaenuuaznisTiaiesiandsn Tudhn
Tagvinsinain1sduasiiioudinauiiiseu
250 rpm, 300 rpm, 350 rpm @y 400 rpm
Amsduaziiioudiliuandlunsied ¢ Tneazdla
msduaziiteuarnlufinsaisauindaa [5] ¥
WisuieuiuAnmsduaziiouiildannmsvaaes
93¢ mnsduaziewveddufinedewialuddils
Mnmanaasdlaedesdfuanosiigalumunn

o o w

ign Ae Tuindousigleiintosandisudnu

DY

Ao lUASasdiangsnluti wasduinasusie
GREN IV MR VT ARV R IR T RV ZERVERY
AINTAUEZIBUIINTNLIUIATIINUIIAINTT
duaziiouanlulinsaiferuintaiianuiniign
aa o = ™~ o .q' v
nsamiuUSsuisuiusatigauIngin
Wesnlaldniseenwuuyalufiadalud1iain
nguiniseensuululiadasud1iianuiiseu
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nan1¥aAnsduaziouluuLn Uy
voayaludiataiesdaludnlaglénisduindou
seldIsuiiisuiunstuindeuyalufindaly
Fafeanenunarnsléinsostangdaludn
Ingyinisiadinisduaziiiouiinanaunsisey
250 rpm, 300 rpm, 350 rpm uag 400 rpm

ANNNSEUELLTIDUNLA WaRIlUAIS19N 5

A19197 4 ANNSAuasL Ul UMILAULDY

AN 50 nsauaziioulunuIwnuuaY (mm)

$7 e

saU U

(rpm) %19 Fuiadou wawn  Juindeu
[5] aaele Th) et

denIu

250 2.05 2.25 2.81 3.78

300 4.06 352 392 4.85

350 6.19 a4.75 5.13 5.61

400 13.44 9.85 10.38 11.24

Ansduaziiouvadlufinaiosialudn
fldannsnaasslneBosdiduaniosiigalim
wnniian Ae Tuirdeusneledanioeigadidudan
fo Madesiangdaludnn wasduindoudae
aevnuINEdU wazidlothunuIsufieuiuan
Msduasiiiouainsaiferuandnuindinig
Fuasiiieunnluinsalfsauandndauniage
nsdfdinnuieuiisudusaiisauindin
ilosnnldldniseenuuuyaludadalutniain
nguinisesnuuuluiafaduinniiauiisou
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LWASBIAMLUTIINUIN ANNTAUAL L TIDUIUMUILAY

YoULALBYNINAINTEUEL DU UL UILNUAS

A197197 5 ANTaUASL 7o UL ULLILA A

sa  nsaudziiouluwuanauns (mm)

A
< tnen o @ |
152 _ 1ABY  UULAREU

un  Jundeu . Y
oU . < An 2L
417 ey Y
(rpm) e GRETRY!
(5]
250  3.77 3.25 3.52 4.24
300 5.88 3.75 a.21 523
350 1203 4.32 5.36 6.86
400 1865 10.57 12.27 13.87

3.3 La1lun1santudn
nan1snaaeddiadasialudnduindou
seldssudiouiuldinsosanddnludnilag
Tdnanasaseu 350 rpm Lilgldnisduindeuse
anemIunIiin1snadsuiilesaniiainisdu
avifiouuin vinisdaludandiay 113 vien
Wauesway 10 ads saudu 10 19 Winwnsns
Hviruneny 35 U viinisdaludng laegvinisén
Tudalugaaan 8.00 - 10.00 w. insiniuay
115 welilifinumsnsgyiundanumilosdd
9199siinansenudanin1sduazLiioudiTald
wisuiuiidudnflongiudnisnitudnouds
LANFASIN 2 Lieu tagvinnisaalaetAudu
Wunssluwuiuny y uaunduunduwun
unsidnadaingrauasusiuiu 1 19 nanis
naaaanslunised 6 Inanisnaasdddiades
Falutntundouseldanunsavinarlunsdn

Tutnileady 23.9 wi/ls waznshansedn

oo sisuIna
1361978 W( nsJinw

ne1lunisinlutansaialunisdaly
Tildiade 54.8 wit/ls

Tuduvesiminvesiaiaieadaludia
devinstadmintamanuin fdminedes
o5t 9.10 Alan3y wanidleduiutnvoundon
wguvvazngUfinuasnsianldlunisdely
Framuirdthutnvesaiesegil 10.20 Alansu
a1t 6 nanfildlunisdaludg

insassinludn CELR TS

ads  1991800-1000%. 1781 8.00 -10.0 U.

(wii/13) (wii/l3)
1 23 51
2 25 52
3 24 57
4 22 55
5 23 58
6 26 53
7 25 55
8 24 57
9 23 54
10 24 56
\de 23.9 54.8

4. aAUsgna
doldinisinsizdaiuuiaus e
Tssasraadesdaludng wuin AT FUNS
(Total Deformation) il Angsgaogy#l 0.13762 mm
Fausnuiiianisidsgunsegeaneguiimg
Fundaulufiagn %aagﬁﬂuwﬂﬂmaﬂLﬂéaqﬁmiu
$17 Faandlunndt 7 Ssdieldindadesunnuas
Judwiisunsduaziteuarniaiassialudnamn
flgn mAnsesiAanafneuiiaea (Equivalent
von-mises stress) ﬁﬁﬂ@d?jﬂagﬁ 5.1633 MPa &4
IzAnTuUSINsouRevalAsEI e LAToIA

Tutsawansluning 8 Faarduansliiiuln
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Tnssadwanndosdinmuud wsweanansounssldn
uaAIIF1FIER (Maximum shear stress) Tiatu
{iein 29086 MPa 3fiAtioudwansolassas 19wl
Rarudemelation Fwsismuuinusosioves
Taseadsvaaesosialudmnuiy fuanddunmd 9

dleldnisvaaesmuurunisnaasd
Awuald wunenudiuSserIe S seUves
yaduindeulufiadaluinlagldniienisia
FniuaRAIT (RVS) dlovinsTarnisduaziiiou
TumnunuueuwasldmstuedsuseldSeudiou
fumstudeumeaenuwasiunUssuiou
funsdaluddieiadosdang wuinAInng
Fuaziiteuluraennusaseu 250-300 rpm i
Snwainiududaduuasyelufiafalud
annsadalutnldviauidmaniolud1iegdig
dntfes uaziimnuisaseu 350 pm yaluiindaly
Fraunsasalutnen lemuesnsduasiiiou
fefiutu waziinauidrseunisia 400 rpm
galundnludrarnisadaludivinlanun
Wty udnisduasiiiouasddigedu A1nns
Fuasiioudlotundouselefiatosniianis
Fuazifiowdleduindousivareniu wazidle
AN1sdu azdiounUSsudisutunisidiades

'
g Y =

Fangdaduisnsuuuafuiiinensnsgugn

o

°

J1f3sudrunlglunsanlud1anuin Ang
fuaziiiou Woduindswadosinludselesl
AtisninAinisduasiiiowdioldin3asdandn
FalutuarAnisduazidiowdiotuinioundes
Folut s saeruilanunnniiamsduasiiou
deldiedessandnsnludnlneuandidudaa
Tunmil 10 uazidisldvhnmsvaassmenudusiug
szwmmmL%’;'ﬁausuaasqmﬁﬂ’uLﬂﬁauiuﬁmﬁmlu
1 Taglimhsnsingniuauas RMS) e
nsiarmsduasideulunuiunuianasldnis

P 68

Uil 12 atuit 2 nsngneu - Funew 2561

Fudsumsldiuiouiivusunistuindausiae
aenuLaLUSsUBuAUASAR I UT1INE
Fsuvuiuvennuasns Ae lnsasdang
WU Ansduazitenlurnansaseu 250 pm
fianlndfsstuann Snwazaisldanuiietiunds
ludnadsadiludrmdesdidnien wazfing
vnaeufinuiEaseu 300 rpm Armsduasdioud
Equﬂ‘HmzLﬁufgutﬂu@ﬂLﬁuuax“g@ﬂuﬁﬁ]ﬁﬂiu%ﬂ
anunsadnlutaldviausidinanialudneging
dntles uagiiaudisou 350 rpm yaluiinga
Tudnarunsasaludianalanun
Annsduazifioulidnyns ity uasd
AL5250UN15ER 400 rpm Yalufiadnludn
aru1sadaludvinldvuniduiu wen1sdu
azifiouveaynduindeuluiidaluiazdauin
Amsduasiiounesyaluidaluin Wetuindeu
saeldfiantesndn Wedsuifisuiuainas
duaziiouvesyalufiadaluiifloduindou
frvaneniu waziileSouiiisuiunisld

w3esiang 1 duduisnsuuunufuiinynsng

16 @l original [5]

14 e=fffl== Driven by chain

12 (Experiment)
Driven by belt

10 (Experiment)
e (e lAWN MoOWers

(Experiment)

RMS of amplitude of header in horizontal (mm)

200 250 300 350 400

Header's drive axial speed (rpm)

o = Y] 1Y) =
A#l 10 AansaseuiuaIn1sduasiitowlu
wIkNUUBUYRIYALUTAdR UL



20
original [5]

18
@=fffl== Driven by chain

(Experiment)

16

14 ey Driven by belt
12 (Experiment)
@il lawn mowers

10 (Experiment)

RMS of amplitude header in vertical (mm)

200 250 300 350 400

Header's drive axial speed (rpm)

AMWA 11 AnussauntuAInIsduasiiaulu

waunusvesynluiadaludna

Augniafiganianldlunisdaludnamuin
Anmsduazifioudedundouedonluinge
Tefladesninainisduaziiiowdeldiniadsa
wgdrlud e sduaziieuiietuinden
wissdalutadsaneniudaiuinniiainis
Fuaziioudloldindesdangdaludninay
dlenFouiieuan msduaziioutusaisnwandn
[5] wuAnsduaziiouveinsnaae sl
Artesnda fananslunndl 11 wazdd3eudieu
Anisduaziiiouvesynludndaveainiosdn
Tud17 TukwannuueuaziiA1tosninA1ng
duaziiiouvesyaludadavesniosdaludinly
IRTSITET €

vafldlumsvaaeudaludng uanslunm
71 12 wananalunisaaludsuu 113 Taevh
nsvadaus 10 A%e saufufiud 10 15 wuin

Anadenantdlumsdalut1iegi 23.90 uii/ls

s1BUIna
nsJINw

sensive LT

wazidleldiasosiangmaaeudaludn nailae
WAveyil 54.80 wil/l3 uansluiiuiwasiisves
na1veInsFaluTgEIRNNS 2 Wiy
&9 3090 Wi/l eananmsesnuuulaseade
i3esinlutnanunsavinisialudniuiuile
vinamnninsidiadesdiand uagyinisda
I¥azaniftssuaiuntinssluwity safunis
THipsaadangdaludndehnsmisnades
fanglunngionazen inliideaidevinle
\NERINTANNNTaUTENSAEaT Larussnulunig
finludilaegnaunn

Tumaasugmans n15197 7 wansdumu
lun1sudnt1ilagd1adetayanuyunisuandin
AINNTUNITANRIUTELNANTE NNV E
& Yufl 21 unsian 2559 [12] aguiulsrindunu
TunisiuuuulddaludAnangdunud
WAeatunisnisessuudutu 1,170 vn/ls
Tuvaialdaelunsyhuilegldindealudng
Aldredu 530 vn/ls @unsaanailddned

Dusumulunsvhunleada 640 vn/ls

60 -
= .-—/.\I/\/I/.\-/.
€ 50 |
£
\E, —— Rice leaf cutter area min/Rai
o 40 -
~§ —m— lawn mower area min/Rai
@ 30
5
O 20

10 T T T T T T T T T 1

0 1 2 3 4 5 6 7 8 9 10
Number of cut

AN 12 WSeuiigunantunisenlugg
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o v °
A19199 7 siunulunisvinun

g Lida .,
Yunau Y AntuLng
. - Tuda ,
NISHSBUAY . (ww/ls)
ww/ls)

1. Aagnginng 300 300

2. dngnainvgizey TISTkTRe!
8-12 Ju WNUNIT

glvain
- AT + AEN 260 -

3. AnEIATALLAY/ ARLUT7
g v 81891 WIUNI3
35-40 Fu glvain
- AT + AEN 310 -

4. ANLTDLNAY 300 230

373U 1,170 530
anAldanela 640

5. aguna
mynawyaduedeuluiindnvesnIawn
TutlaiimsesniuudiuredlnssEs 9 elUswn sy
RNUUUMIABLA MBS half AT IR AT 5
v I ~ aa s a s A
Ya9lasaas a5l oud S inludeduud tile
a ¢ < a v o
BATIERAIURDITS wazafifeaUsuUguily
fewihmsassssadumsannan uasUssndnsunu
TumsasdlagArnsidegunss (Total deformation)
F1geEnag 0.13762 mm FaUSuAaNT5ide
JUNTIgean agusiauyatundeululndndset
ATUNLNVBUAT DI ALUT T alanlAegun
wagAIAMLLALID U AlE (Equivalent von-mises

stress) dANgeanag 5.1633 MPa #93giinTu

P 70

Uil 12 atuit 2 nsngneu - Fueu 2561

UTIINT08MBYRIlATIAT1NMAEAULAUEIEA
(Maximum shear stress) ﬁLﬁWﬁuﬁ A1 2.9086 MPa
FaaviAntuusnasosdevatlasadnauenios
Faludrduiudaumaniidesinnisinsie
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ABSTRACT

In this research, antioxidant and anticancer activities including quantity of the extract
from Tiliacora triandra Diels. In Nakhonsawan province from Mueang District, Ta Khli
District, Banphot Phisai District, Kao Liao District and Lat Yao District were studied. The
aerial parts of T. triandra were macerated with hexane, chloroform and methanol,
sequentially. The antioxidant and anticancer activities of the crude extract of this plant
were determined. The percentage yields of the crude extract were calculated based on a dry
weight. The methanol extract of this plant from Kao Liao District gave the highest
percentage yields. The antioxidant activity of the crude extract of this plant were
determined using ABTS and DPPH methods. The hexane extract of the plant
from Banphot Phisai District exhibited the highest antioxidant activity (ABTS) with an
ICsq of 2.94 mg/mL. The methanol extract of the plant from Ta Khli District exhibited the
highest antioxidant activity (DPPH) with an ICs, of 0.36 mg/mL. The anticancer activity of
the plant extracts were performed using the resazurin microplate assay (REMA). Only
hexane extract of this plant from Mueang District showed anticancer activity against of
two cancer cell lines: KB-Oral cavity cancer and MCF7-Breast cancer with the ICs, values
of 41.14 and 38.26 pg/mL, respectively.

Keywords: Antioxidant Activity, Anticancer Activity, Tiliacora triandra Diels.

1. INTRODUCTION

Natural products are well known
as sources for drugs in several human
ailments including cancers for example,
vincristine and innotecan etc. [1]. Tiliacora
triandra Diels, one of the medicinal plants
is known in Thai as Ya Nang. Its root has
been widely used as antipyretic agent for a
fever and also prescribed in the preparation
of antimalarial in folk medicine [2].

T. triandra showed antimalarial activity
against Plasmodium falciparum in vitro
[3]. There are no reports on antioxidant and
anticancer activities including quantity of
the extract from 7. triandra. This is the
first report on antioxidant and anticancer
activities including quantity of the extract
from 7. triandra. In Nakhonsawan
Province.
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2. MATERIAL AND METHODS
Plant Materials :

Aerial parts of Tiliacora triandra
Diels. in Nakhonsawan province

Preparation of Plant Extracts :

The aerial parts of Tiliacora triandra
Diels. were cleaned and dried in a hot air
oven at 40°C for 24 h. The dried plant was
finely ground. Then, the dried plant
powders were extracted successively
with hexane, chloroform, and methanol,
respectively for three days. For each
extraction step, the solvent was removed
in vacuo to give crude extract.

Determination of Antioxidant Activity
DPPH radical scavenging activity :

The antioxidant activity of the extracts
was determined by the DPPH radical
scavenging assay [4] with some
modifications. The DPPH 6.6 mg/mL
(in ethanol) was prepared and stored in
the dark before use. Various concentrations
of Trolox standard solutions and the
sample solutions were prepared using
ethanol as solvent. For the DPPH assay,
added 100 pL of the sample (concentration
of 5 mg/mL), 0.3 mL of absolute ethanol
and 3.0 mL of DPPH solution were mixed.
The absorbance was determined at 540 nm
after incubation for 5 min. at room
temperature. All determinations were
carried out at least three times, and in
triplicate. The percentage inhibition was
calculated by the following formula
(Equation 1) :

% inhibition = (Abs control — Abs sample) X

100 / Abs control

A linear regression (R* = 0.9995) of
standard Trolox (Figure. 1) was also used

to calculate the radical scavenging
capacity.
PP 74 Uit 12 aliuil 2 nsngnens - Sunew 2561

Trolox
100 -

90 -
80 7y = 140.49x + 1.6188
70
60 -
50 -
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10 A
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0.000.100.200.300.400.500.600.70

Concentration {mg/mL)

R? = 0.9995

% Inhibition

Figure 1. Calibration plot for DPPH assay

ABTS-+ radical scavenging activity :

The antioxidant activity of the
extract was performed using the ABTS
radical cation scavenging assay and [5]
compared with the Trolox standard. For
the ABTS assay, 20 uL of the extract
(concentration of 5 mg/mL) was mixed
with 2.0 mL of diluted ABTS solution.
The absorbance (0.025+0.700) was
determined at 734 nm after incubation
for 5 min. at room temperature. All
determinations were carried out at least three
times, and in triplicate. The percentage
inhibition was calculated by the following
formula (Equation 1) A linear regression
(R* = 0.9992) of standard Trolox (Figure.
2) was also used to calculate the radical
scavenging capacity.

Trolox

100 -
90 “y=137.37x + 2.4324
R?=0.9992

/o Inhibitioi
W
S

(v} T T T T T T 1

-0.1®.000.100.200.300.400.500.600.70
Concentration (mg/mL)

Figure 2. Calibration plot for ABTS assay



Determination of Anticancer Activity

The anticancer activity of the
extracts was assayed using three cancerous
human cell lines: KB cell line (epidermoid
carcinoma of oral cavity, ATCC CCL-17),
MCF 7 cell line (breast adenocarcinoma,
ATCC HTB-22), and NCI-H 187 cell line
(small cell lung carcinoma, ATCC CRL-
5804). This assay was performed using the
method described by Brien ef al., [6] with
some modifications. In brief, cells at a
logarithmic growth phase were harvested
and diluted in fresh medium to 7x10*
cells/mL for KB and 9x10* cells/mL for
MCF-7 and NCI-H 187. Successively, 5
uL of each test sample (the hexane,
chloroform, and methanol extracts) was
diluted in 5% DMSOQO. Then, 45 pL of cell
suspension were added to 384-well plates
and incubated at 37°C in 5% CO,
incubator. After the incubation period (3 days
for KB and MCF-7; 5 days for NCI-H187),
12.5 uL of 62.5 ug/mL Resazurin solution
was added to each well, and the plates
were then incubated at 37°C for 4 hours.
Fluorescence signal was measured using a
SpectraMax M5 multidetection microplate
reader at the excitation and emission
wavelengths of 530 nm and 590 nm,
respectively. The percentage inhibition of the
cell growth was calculated by the following
equation (Equation 2) :

% Inhibition = [1 - (FUT / FUC)] x 100

where FUT and FUC are the mean
fluorescent unit from treated and untreated
conditions, respectively. 1Cs, values were
derived from dose-response curves using
six concentrations of twofold serially
diluted samples, by the SOFTMax Pro
software (Molecular device). Ellipticine
and 0.5% DMSO were used as positive and
negative controls, respectively.
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3. RESULT AND DISCUSSION

The percentage yields of the crude
extracts were calculated based on a dry
weight. The hexane, chloroform and methanol
extract of the plant from Mueang District
gave the percentage yields (w/w) at 35%,
58% and 67% , respectively. The extracts
of this plant from Ta Khli District gave the
percentage yields are as follow: the hexane
extract gave the percentage yields (w/w)
28 %, the chloroform extract gave the
percentage yields (w/w) 51% and the
methanol extract gave the percentage yields
(wW/w) 72 %, respectively. The extracts of
this plant from Banphot Phisai District
gave the percentage yields are as follow:
the hexane extract gave the percentage yields
(w/w) 31 %, the chloroform extract gave
the percentage yields (w/w) 44% and the
methanol extract gave the percentage yields
72% (w/w), respectively. The extracts of this
plant from Kao Liao District gave the
percentage yields are as follow: the hexane
extract gave the percentage yields (w/w)
29 %, the chloroform extract gave the
percentage yields (w/w) 57% and the
methanol extract gave the percentage yields
(w/w) 77 %, respectively. The extracts of this
plant from Lat Yao District gave the
percentage yields are as follow: the hexane
extract gave the percentage yields (w/w)
27 %, the chloroform extract gave the
percentage yields (w/w) 35 % and the
methanol extract gave the percentage yields
(w/w) 59 %, respectively. The results are
shown in Table 1.

Antioxidant Activity:

In the ABTS assay, all three plant
extract (hexane, chloroform and methanol)
from Mueang District, Ta Khli District and
Kao Liao District were not exhibited the
antioxidant activity (ABTS) with an ICs,.
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Only the hexane extracts of the plant
from Banphot Phisai District and Lat
Yao District exhibited the antioxidant
activity (ABTS) with an 1Csy2.94 and 2.97
mg/mL, respectively. For DPPH assay,
the hexane and methanol extract of the
plant from Mueang District exhibited the
antioxidant activity (DPPH) with an ICs,
441 and 0.39 mg/mL, respectively. Only the
methanol extract of the plant from Ta Khli
District exhibited the antioxidant activity
(DPPH) with an ICs,0.36 mg/mL. The hexane
and chloroform extract of the plant
from Banphot Phisai District exhibited the
antioxidant activity (DPPH) with an 1Cs,4.28
and 3.33 mg/mL, respectively. Only the
chloroform extract of the plant from Kao Liao
District exhibited the antioxidant activity
(DPPH) with an ICs 3.87 mg/mL. Only the
hexane extract of the plant from Lat Yao
District exhibited the antioxidant activity
(DPPH) with an ICs,4.27 mg/mL. The results
are shown in Table 1.

Anticancer Activity:

The anticancer activity of the extract
of the plant were performed using the
resazurin microplate assay (REMA). Only
hexane extract of this plant from Mueang
District showed anticancer activity
against of two cancer cell lines: KB-Oral
cavity cancer and MCF7-Breast cancer
with the ICs, values of 41.14 and 38.26
png/mL, respectively. The results are shown in
Table 2.
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Table 1. Antioxidant activity and % yield
of the extracts

Anti.oyfifiant %
Sample activities, Yield
ABTS DPPH (WiW)
1. Mueang District
Hexane extract - 4.41 35%
Chloroform extract - - 58 %
Methanol extract - 0.39 67 %
2. Ta Khli District
Hexane extract - - 28 %
Chloroform extract - - 51%
Methanol extract - 0.36 72 %
3. Banphot Phisai
Hexane extract 294 428  31%
Chloroform extract - 3.33 44 %
Methanol extract - - 72 %
4. Kao Liao District
Hexane extract - - 29 %
Chloroform extract - 3.87 57 %
Methanol extract - - 77 %
5. Lat Yao District
Hexane extract 2.97 4.27 27 %
Chloroform extract - - 35%
Methanol extract - - 59 %
6. Trolox 0.35 0.34

Trolox was used as a positive control.

ICs, is inhibition by 50%.

- is mean of the extracts exhibited antioxidant
activity but can not calculate to ICs,

*Results from three determinations



Table 2. Anticancer activity of the extracts
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KB-Oral cavity

MCF7-Breast NCI-H187-Small cell

cancer cancer lung cancer
Sample ICs, * ICs, * ICs, *
Activity /ml) Activity ml Activity Jml

Hexane extract
1. Mueang District  active  41.14  active 3826  Inactive = -
2. Ta Khli District Inactive - Inactive - Inactive -
3. Banphot Phisai District Inactive - Inactive - Inactive -
4. Kao Liao District Inactive - Inactive - Inactive -
5. Lat Yao District Inactive Inactive Inactive
Chloroform extract _
1. Mueang District Inactive Inactive - Inactive
2. Ta Khli District Inactive - Inactive - Inactive -
3. Banphot Phisai District Inactive - Inactive - Inactive -
4. Kao Liao District Inactive - Inactive - Inactive -
5. Lat Yao District Inactive Inactive Inactive
Methanol exrac e s
1. Mueang District Inactive Inactive Inactive
2. Ta Khli District Inactive - Inactive - Inactive -
3. Banphot Phisai District Inactive - Inactive - Inactive -
4. Kao Liao District Inactive - Inactive - Inactive -
5. Lat Yao District Inactive - Inactive - Inactive -
Ellipticine active 1.20
Doxorubicin active 0.68 active 6.64 active
Tamoxifen active 8.23 _
Ellipticine, Doxorubicin and Tamoxifen were used as positive control.

1Cs, is inhibition of cell growth by 50%.

- is mean of the extracts exhibited anticancer activity but

can not calculate to ICs,

*Results from three determinations

For discussion, The hexane, 4. CONCLUSION

chloroform and methanol extract of this
plant exhibited antioxidant activity using
the DPPH assay. Only hexane extract of
this plant showed antioxidant activity
using the ABTS assay. As the result was
described by Phadungkit et al, [7]
exhibited the 95 9% ethanol extract of
Tiliacora triandra Diels also showed
antioxidant activity using the DPPH assay
It showed high antioxidant activity with
the ECs, values at concentrations of 12.69
+1.02 pg/mL.

In conclusion, The methanol extracts
of this plant from Kao Liao District gave
the highest percentage yields. The hexane
extract of the plant from Banphot Phisai
District exhibited the highest antioxidant
activity (ABTS) with an  ICsy of 2.94
mg/mL. The methanol extract of the plant
from Ta Khli District exhibited the highest
antioxidant activity (DPPH) with an ICs,
of 0.36 mg/mL. Only hexane extract of this
plant from Mueang District showed
anticancer activity against of two cancer
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cell lines: KB-Oral cavity cancer and
MCF7-Breast cancer with the ICs, values
of' 41.14 and 36.28 pg/mL, respectively.
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Efficiency of bacteria strain Streptococcus thermophilus for producing

bacteriocin-like substance to inhibit the pathogenic bacteria growth
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Unangs
A a & o v Y a oA a . . .
wuanesleduluansiiadinndeqiuvidlaeamsuuaiiisunsauaniia (actic acid bacteria)
anstlannsaduginesaesuafisenalsalumafuensvesywdunswin wu Salmonella typhimurium

¥

I ¥ [ gj a v as a
wae Staphylococcus aureus WJUAU AIUUNUIYUI

o

MOUITASALNOVAABUANNATNNTOVBILUATILTY

nsauaARAaELg S. thermophilus Mulus@asusiuuviinmenisen lunsasiansadguuamneslodu

'
=

Fudamaaigresuvafiiedelsnaisiuiindn Tnednansusiuuvdniignadndswuadie
S. thermophilus 3iWELEEeE91M5UTe deMan Rogosa Sharp (MRS) mﬂﬁuﬁmmﬁﬁaﬁqw%‘m
WzABsaeaWnaal MRS (MRS broth) wagtiius UHT iilensaaeudnuasnisaiquasnisadns
asndeuunmesledududuuniide S. typhimurium way S. aureus #ae3s Agar well diffusion W@
MIVAREMUTN S thermophilus iwziAsssgenmsivial MRS fin1siadyuesuuaii3e (log 100
cfu/ml) gandntiius UHT (log 9.0 cfu/ml) 7 24 dlus wdsnsiwizidssudnudinsa-nnadinng
Wasuutasanasegasnialasiianunsagusintu 4.0 e S thermophilus 13aylutius UHT
dmsumsaisansadisnuameiloduain S. thermophilus fignimgidsafastiug UHT 2 dalug)
et ulfigandrlueminnas MRS (10 43lu9) FeansdamnsadudinisiadgyuewuniiSenelsa
S. aureus newadsldunnni S. typhimurium Imawumﬁﬁ]ﬂssumsé'fué?aqﬂqmaﬂaﬁﬁa 200 AU/ml

AF1AEY: LUALNBSTLaTY, WUATISENISALAARRA, Streptococcus thermophilus, Staphylococcus

aureus, Salmonella typhimurium

Received 24-08-2018
Revised 12-11-2018
Accepted 15-11-2018




Ao sfsuIna
1361978 W( nsJinw

ABSTRACT

Bacteriocin is synthesized from microorganisms, especially lactic acid bacteria. This
substance can inhibit some foodbone pathogenic bacteria in human such as Salmonella
typhimurium and Staphylococcus aureus. Thus, this research was aims to estimate the ability
of lactic acid bacteria strain S. thermophilus found in commercial fermented milk product to
construct bacteriocin-like substance for inhibiting pathogenic bacteria growth. Fermented milk
produced with S. thermophilus was cultured the bacteria with deMan Rogosa Sharp (MRS)
medium. Pure culture was established its growth and bacteriocin-like substance using MRS
broth and UHT milk. The activity of this substance to inhibit pathogenic bacteria
S. typhimurium and S. aureus was measured by agar well diffusion method. The results stated
that S. thermophilus cultured with MRS broth higher grew (log 10.0 cfu/ml) than UHT milk (log
9.0 cfu/ml) at 24 hours after incubation. On the other hand, pH value was rapidly decreased
as high acid pH 4.0 when S. thermophilus was cultured with UHT milk for 24 hours after
incubation. Bacteriocin-like substance produced by S. thermophilus in UHT milk (2 hours) was
rapidly detected more than MRS broth (10 hours). Average activity of this substance to inhibit
S. aureus was higher than S. typhimurium by showing the highest activity as 200 AU/mL.
Keywords: Bacteriocin, Lactic acid bacteria, Streptococcus thermophilus, Staphylococcus

aureus, Salmonella typhimurium
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ansandnansdadinuant@lunisauerems  Wuaunnvedlsanisduemisuisviinilu

Liliundemdaluiten mwszuenainazan  dun3dndaulinenisgndudenisiaiaeiieg

PP 80 Uil 12 atiuil 2 nsngram - Funau 2561



ansuuAwesloTu leun Listeria  monocytogenes,
S. aureus, Bacillus cereus, Clostridium petfringens
waz C botulinum Jusiu [4, 5] Jaguuiinisld
g (nisin) %JL‘ﬁ‘uaﬁLL’UﬂLV]EJ%IEJ%UﬁEJEJﬂﬁ]V]é
wuunina (broad spectrum) tnglasunisaygyn
Tlé0uarsouoneins dedfugnaiig
1NBUATILS8a18WuS Lactococcus lactis
drulngansidilgndlunissudsnsienvesaues
(spore germination) imﬁqaﬁﬁwuﬂw%ﬁu
(botulinal toxin) ¥eaLuASe C botulinum (6,
71 wuafiBensauanienuldvilulusssunfuass
Vsinannludug iedn waziiy detiunum
agrannlumsuusuemminaedlagaiinge
fudinmaaiey viovhaneqauvsediduanvesi
T Anemsidndesiudeielsn wenaini
wuafliSensauanindegniunUseyndlddmu

o

nMsuAnem1IqunIn Fuduiideanisdmiv
AUSLAA WU nAnd e uundnens q laun Ta
(cheese) Uninasiiaga (buttermilk) wazlaiise
(yogurt) 1Tudu [7]

S. thermophilus JuuuaiSensauania
fgrlfiduiudesiufuuuaiie L. lactis dmiu
nskARleise Jedisenunsidelunisdnans

s

wuAmesladululsunaogannuuaTiis sanawus

q
'3

Fandnn defuddlfadunsdadonaneiug

farursandnuuamneslodurdalny ¢
wazfivinagaitelifuingfudeluems uay
HANA IR 9 [8, 9]

S. aureus \JuwuafiiFenelsafeadu
219115 Tneglunguuuaiisounsuuan (gram
positive bacteria) [10] waz g luanngdAnlu
nsneliAnlsaduusnauluhfidmwanseny

aganlugnavngsuuy (11, 12] asiwignasig

oo sisuIna
1361978 W( nsJinw

PINWUATILTEY S aureus @runsanslitinlsa
maiuomsfiddnylunyvdiazarsivided
Aununuastoulaidoslusiu (protease)
TumaiueInig i?ﬂﬁﬂﬂ?ﬂ’]‘iﬂ@@ji@fﬂﬁ]’mm‘i
anevgamaiigslunssuiunswananeslad
(pasteurization) laeae [13]

S. typhimurium yHusuaii3enelsad
drAgBnaneiuggndneglunguuuaiiseunsuau
(gram negative bacteria) @111500¢g500luY
?m'm‘1'7iLﬂuﬂimqﬂuﬂiswammiﬁﬁmﬁmdw

v
v o =

3.0 [14] setuiaduanveniddglunisnelsa

Weartumaduemmsuyedliguiv [15]

v
1Y o

Aty Tl dngussasd Wednw

ANUYMILTI YUBILURT S tEnemiug S. themophilus
a ! < A a X

wagn1siaguLlaInIAudunIn-ANILAATY
FEUINNITNIZLAEIAI89191 519187 MRS uae
UL UHT Tuseeziaifng § 5auiin1sasneans
ABIBLUALNDSLaT UL UIIN1TLT YV
wuafiisenalsalunisiuems taun S. aureus

wae S. typhimurium

2. W/ANUUNNSIY
2.1 MsnziABaUATiGe S, thermophilus
Yrsaegrawandasiununtnninisa i
UVURAINAA LTI TEYUTENOURILUUATIS Y
97U 2 @1enug Ae Lactobacillus bulgaricus
way S. thermophilus USu1A5 25 adans
wwauluansazane Peptone water 0.1 WostGus
Usuns 225 Tadans uawilddudeidoatu
Frowpdosavuliidunat 5wt 91ndunys
g1sazanslsunng 1 Jadans 11198919078
g1sazaneinge (normal saline solution) 0.85

Wosidus wamsasuUASaA88111 w4
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MRS thuufigaumgdl 37 °C iunan 2048l
wdnduilaladuuaiizevanuniiasyuy
919115499 MRS uwﬁﬂﬁu%qméﬁﬂﬂ%y’ﬁaeawmi
Aoudevdaiin 9ntuiinisinudnuae
\osduunsUsynsvesuaiiiefiasayaaenis

=

goudlwaduuadiie (gram straining) M1U335
WRspIULaAnndnuursUT1veneanneld
néeaganssaififdsvens 100x
2.2 A15ANBIANBALNITIATYVDILUATLTY
S. thermophilus

2.2.1 MswiRETouuATiSe

dwuafiide S. thermophilus AifaLden
Punwizdesdiee1misinas MRS Uuwuy
Liwgnilgamgfl 37 'C 1unan 24-a8 alus
nifu Yfuaeuuresuuaiieldiiaanis
AANAURANTNIAY 0.5 (10° cfu/mD) faeLATeq
Spectrophotometer (ODg) tiawnFoaldifundn
Wouuaiii3e S. thermophilus lunmsvnaessisly

2.2.2 N353 YDIUATILTY
S. thermophilus

Bndndouuafise S. thermophilus
Wi liunmdssdiemisines MRS way
thuy UHT ihswuulsiehitgamnd 37°C iy
nan 24 dalus Tagifiudiegiann q 2 F2lus
Usung 1 fadans vdeansluansazainde
0.85 LWaskdun Lainsrvdsulsuiuuaiiise
s. thermophilus frgmsimziasunamsuds
MRS igaungdl 37 'C 1lutnan 24-48 Falug
PntutusnailaladuuafiSetovmaiiasyuy
omsidsadondthunadradunsnisiasy

VBIWUATIRE S. thermophilus Tuniiig log cfu/ml

P 82
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2.2.3 n15UABULUAIAINTA-A9TEATIN
N13L335YVaLUATISY S. thermophilus

Araudunsa-a1eiifinsildeunias
SYMINMSINELEEIUATISE S, thermophilus
Tuemnsivad MRS waztus UHT QNATIEOU
FeleR s InAINTA-A"a (pH meten) Tumn 9 2 4l
IUASUTEZLIAN 24 F2THaweInITINIZLA D
WUALSY
2.3 N15ASAININTIUEITARBUUALNDS loTU
TunsduganmsiainyeuuaiiGeralsa

23.1 AMswsBuLUAiiGe S, thermophilus
LAZENTARELUALNDSLaTU

renddeuvaiide s thermophilus 7
wionlSumnzidsdlue nisival MRS was
thus UHT ihuwuullagfigamnd 37 °C u
nan 24 Flusuaziiudaegnmn 4 2 Falug an
M3I9EUIUATUTTEZLIA 28 F2lu9909n75
MNELEEWUATILSE S, thermophilus Tagyi
#19619909L18791NN1SINELE 81T U HR S
10 fadans urtlussnigaduuaiiionae
A213157 8,000 rpm tJuLian 10 U1 walin
daula (cellfree supernatant) 1N1USUAINTA-AS
TEiAirAy 7.0 9ntuFsddegneansadne
WUALNES loT Ui o9 Iid A NTUA IS 9
o 1x, 2%, 4x, 6%, 8x kay 10x ¥INN15NAasd
$MU 3 91 [16]

23.2 msw’uaa‘uﬁanssué’ué’amsm’%@,
Yasuuaiitienalsaunsvila

NAFDUNINTTUVDIAI0E19A15A873D

Agar well diffusion 9113 3 91 lagiwuaiilse



NBLSALNTLLIN S aureus WaEWNSLAU S typhimurium
wwinduansuruassluansavateinde 085 lesiHusd
WA IUTUANANUYUUBANTHYILABAA UATIS
Tilanviifu McFarland scale 0.5 9antutnde
d15uvIuaRsuUATTuARlIALAaTTIAaIUY
91115ud9 Muller Hinton (@2uUs¥noUYD
9NsIaBNToReuUsHINST 1 Ans Ldun Beef
extract 2.0 n¥4; Casein hydrolysate 17.5 n¥y;
Starch 1.5 n$4; Agar 15.0 n5u) #2835 Swab
plate technique aniuansAaauUAmesledy
flwienlaianudeanssedume 4 Usuns
50 lulasdns ufvasluvau (well) vuoI13

wa Muller Hinton #fin1sndeidalunfitsens

'
oA

Tsalfvuiigamadl 37 “C1lunan 24 $alus
IAsginanssNYesEIsAdeLuAnesloduly
nsdudensasyuuniienelsadaenisadu
iuguénatsvesuinaladlufingeiyves
wuafiFesou 9 nquilldans (clear zone) luus
A¥AINLTB mﬂﬁ”’uﬁwmmmL?]amqqqqmﬁﬁq
wuRanssunstuduaiisenelsaudassing
ATIUINUTEEVIB N INUBIENTARBUUALNDS LoT U
fias9a1nwuaiise S. thermophilus Tuniae
Arbitrary Unit (AU)/ml [16]
2.4 NMFIATIZHNEDA

¥innsnaanssiuiy 3 9rlunsdaznis
Ve udahafilaundinsinaniaannae

35 LSD test

oo sisuIna
1361978 W( nsJinw

3. NAN153YUAZNITBAUIIINE
3.1 NMsARLABNLUATILSY S. thermophilus
NARAUNUUNTANIINITAHLUATILT Y
nsauanRafasanzLae dddeemsud
MRS SUS1nasie 9.5 log cfu/ml FaUsznaudae
TrladvesuuaiiSefiddnvasiforfutmuauy
pwnsasadefinan duduleladfungu wue
na1UouULs e wagtinusnalaseu o lalad
Wiosanniinnisdesaatsunadoudidu

drutsenauluamiswds MRS antullalad

o Ao a v

a a o a
wuATSendanwuziRef UL 4-5 laladiun

ee

13 ' a

JoUFLYAa WUITLUATILSENINUARA L1990

Crystal violet fadudnwurveuianuniise

v
'

wnsuuan laglalailmanfifigusiaveneadidu
LLUUﬂﬁJJL%EJWT?LfJuLﬁumEJ (streptococci
character) v3o1dugillodossiendoganssad
An§ave1e 100x Tardudnwauzisadvas
wuALSua1eWug S. thermophilus uananil
X aAa v <
ANMENTNILLRLLLUATIS 8A8DIMITHTS MRS
6‘5 dy [ aa (=] o w a
assdiduanzundnlidinisiidneandiau
20N IAMNATUNUIZANLATNULANITIAT YV
wumAilse S. thermophilus Wit lagua7itge
ninuaafAateiusiazanunsaldansuseney
a a6 I 1 [ a i
dunsd luunasndsarulunisaigla
(chemoorganotrophic) laig31sauasnuniuse
anulunsnveugamaiiviunae (1545 Q) wae

Wi gylaluomeawuulaiuviass (facultative aerobic)
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2 o

[17, 18] ﬁlilﬁaﬂ'wmzU‘LJSI’NL“UaéLLaxﬂ’]‘iL‘\]%Ey‘UEN
WUATILIEAINAMLAMNLANAISAULUATIE BN
aoug L. bulgaricus figUs1evenwadiiy
WUUYiau (rod shape) wasfeamizidsanmeld
4n17¥U31A91N99nT LU (@naerobic condition)
Feazanunsaasuue Il MRS 1@ [19]
32 ANUUENITLITYUDILUANLT Y
S. thermophilus wazn15.UAsuLUa9AN
N39-A9

dewnzidoundide S. thermophilus
fIU8IMITL182 MRS @1u150a529nUUIUu
wuafiFesuduludalusdl 0 USua 7.0 log
cfu/ml TneUSiauuaiidelutag 06 Faluad
maasuwlases dudutifiuuaiideinig
USuiadnfuanimermsideadelny ndeen
dunuaiiFeTefinafinviuiuedraninu
8.5 log cfu/ml (exponential phase) Fa5uny
Ieludalusit 8 WJuduly wasfinsifindsunm
Fwdes 9 audetaluedl 24 vesnisimnzdes
demeldaniiviuaiinuusuiuwuaiise
g4dn 10.0 log cfu/ml dwsumsasuulag
ATNTA-ANITENINNITLATYVOILUATLTY
S. thermophilus Swualtiuansas egasaiiies
vlegluaniziifunsauasiidrnuiy
nsagaLinu 4.8 Fanuldludalued 24
Taoluaniazduuailiie S thermophilus
FeanunsarfinUuinuazsendindeolulads

Wudnuwazvaauniisenunss (acid tolerant)

P 84
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wazflofiuTinanuaii3ogelunusrzinand
LA sed Al nsaraunsaUTaaig ey
ﬁm’m?umem‘ﬁuiummnaymL?gama’a MRS
(il 1)
Tuvaziierfuilomisidswuaiiie
S. thermophilus 28t UHT wuiiuwunadise
fmsiusauegusndiniinsmsisuie
MEeMIsmal MRS ilikuailiseidngane
N3RS UUNIAN 7.5-8.0 log cfu/ml Tudlas
7 2.4 nden1simnziasade wazdviunw
wunfliSeuiiuises ¢ uiluSuugean 9.0 log
cfu/ml Tu Faluadt 24 Fawanismaassiuandli
Wiudn S. thermophilus @11150 UABULNE
asuauiitiogluuiungduiundunsnesily
fsndudmsunisiasaresuaiiielaoduna

a

w1annteulal Glutamate dehydrogenase it

D

€

unumegantumstslikuafi s vaeiugil
Usvanmdrfvduaadeslmidegnimzies
Fretiun lasdwaldinisiesyiisinisnay
ansnsaufinsauldednaaiies 20 Turhues
Weaturnsa-adhuiiug UHT fimsideuwdas
gan1ziidunsaedenimldiduideadu
USinandeuvaiiSeiiuduludalusd 2 uag 4

Tun1sneasanuInTuudlay nslasulklaswes

'
o

ANNTA-ANNNANAIBLLDIE19TALIUIUNTLY)
09921099 24 YDINITINILLABILUANLS ©
S. thermophilus Fans1anuAIANILTUNIA14A

Wity 4.0 (Ml 2)



120 -

100

80

60 4

logefu/ml

40 J

00

wam (dlu)

ANsa-Ana (pH)Y

=

=

w
.

o
'

nsansive LIT

nsJINw

i lue

AT 1 NSRS QVOILUATILSY S, thermophilus (A) kagn151UABULUAIAINTA-A1S (B) 1ilD

WLAERIEB1M5MaY MRS
(A)

90
80 4
70

tog cfu/ml

T T T T T T T T 1
[ H 4 6 8 10 12 14 16 18 20 22 2

yam ($lue)

Ansa-Rna (pH)

(B)

T 4

6 o

@

=

w

~

wm (Flue)

AN 2 NSLATYVIILUATILIE S. thermophilus (A) wazn1siUdsuLUaIRINTA-A1e (B) IBtwIzLaes

fguuy UHT

=

C\]rlﬂﬂ']iWWa@QWU’ﬁ’]U%@J']mLLUﬂﬁLiﬁl
S. thermophilus MANTuldNdnTINIzIEY

v
1%

N8B 1M15L87 MRS %30t Uy UHT Feildiu

o

dayinliinisanaduesAinsa-A19lagLa NIy

pgBulaiinsiauanuaitsy S. thermophilus

v
v °

MUy UHT Alinnsazaunsawaninluusuia

=& ° v a a
aagaiinayinlmianisannenouvaslusiuly

Y
v

YUNAHA AL A NWUENIINEANNNT wazLin
| a ’oJ i ] 3 [}

Wudnwesdnuy (curd) Taagnasinsidnwue
nslasunlasiindudunaunainwuaiise
nInLanfALaseylunuNTorUTENaUTBIUMA

uaalaauunugs lneniludinauseinneng o

gnldiduumasensueu lun vsnlea nalea uaslsa
wnilua uazglea Wudy Fsdinnuddnsionts
L93QYUVOINUATILTY S. thermophilus Wagn15udn
THAnNTe wafls1eunsIdedlinunisasey
vesuafise Wemnydsadedoundinivey
laun evsUlua wndniu ndwesen dydu
unuilvoa winlug ¥188u gosinea uils way
lalaa luanmymsmsdediiiddusiainiu
9.6 [21] wuAfi3e S. thermophilus Ineglungy
wuafiSefideanisansemisiisndulunisady
(fastidious) 511411171'Uizﬂaué’wmimmiﬁw6]
Tusnaadaganslusiu wavdndunuaiise
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Tusluledn (probiotic bacteria) figouinna
waalnaluthusildmnsaudmiunisuslan
yosfuiitimaniad uananiddsannsaatis
ansuniafidudinsissauemuaiiienelseald
(17, 21]
3.3 fanssuvasarsndreuuamnasleduiiade
Anuuaiitse S. thermophilus
arsadrsnunnesloduidudludia
audndnlunsiudnisissagueuniienelse
‘1/|5<1 2 ¥idn S aureus wag S. typhimurium
%amima'ﬂﬁlé’mWQWﬂfiauiaﬁgﬂ{juLLaﬂié’fﬁ]ﬂﬂmi
MnsLdsuuaiile . thermophilus (cell-free
supernatant) ﬁ?ﬂ@ﬂﬁ?iLWﬁngmL%amm MRS
ffin19iAuiegrayn 9 2 Frlusunsiaaoy
Feanunsadansianssuvesansrdsuames ety
Inannsiiausnalauuemsuds Muller Hinton
AfuunafiFoelsaaigeglaeiiuusnguas
ansainduiuguinansvesunalaiiinan
n1sgndudenisiaiguesuuaiiide S aureus
Pndegsdnlaniuldanemsmal MRS lu
Fluadl 12 Fudulvaudeilued 22 Tnewuen
Aanssunisfudaainainuiioansvesans 10x
%ﬂL?;JummL?ﬁamngqmﬁgawumié’ugqmm’%@y
voawuaiiiianelsadedanviafu 200 AU/mL
(Wl 3) winuAanssumstuduuaiisenelse
S. typhimurium 1#lud2luafl 20 v89n13

=

WNZLAYIWUATILTY S, thermophilus LYiNUudl

v
o o

A 120 AU/ml FaduarAanssunisdiuds
fidnaarfinulusuafiienelsa S aureus
(A 3)
dmSuUnNsas1e@IsAagLuAImDI Ladu
dlemnsidsauuailile s thermophilus A8

Yruy UHT dRanssunisdudawuaiisanalsa
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S. aureus MAnTuagesImis Fusunulaly
Faluet 2 vesmspEswUATiSe S thermophilus
Taefiaiiu 40 AU/ml Fsdrunaldanaruie
Newesdns 2x (Ad 4) ndsandunuianssy
nsduduuaiiFe S aureus Wiugeduwdy 200
AU/l Barualdanansazateaulaiifinny
139919 10x Tnenulugae 4-10 Falusvesnis
wnzdBewuaiiie S. thermophilus dmsunis
Fudawuaii3enelsa s. typhimurium My
wuAideunsuauasugnuds nsiasayeans
aduvamesleduluilued 4 vosnisinzides
WuA7iLSe S. thermophilus lnedlAfanssugean
Wiy 200 AU/ wagdsasagaufistalusd 10
(Al 4)

Mszideswuaiise S, thermophilus
Wisliaseansadneuunimestodusaeniug UHT
Fudntuldsamiandinisisidsudedis
pwnawan MRS TnefleAansaunisgn sudsly
wuARlsunelsALNINUIN S. aureus 1ALIAATN
WASNAay S typhimurium ﬁﬁam“dizﬂau
Tnssa$rwesdoriuwadvisndedainnisgn

'
o o a o

aresauvadudiuddiviliuuaiissunsy

o
v

auflAnumuuLazgnduds nsiasylatesain
asuuamedleduiiadlnowundiBounsuuin [22]
INTILNUMTITYNUINTASETUUALIDS LoTU
YUARN 9| INWUATISY S. thermophilus ST113
Fainsassansussianuuamesleduviinmes-
Tuildu (thermophiling) 23] azgna3asldiiod
ANTA-A19RE LU 5.2-6.0 UHANITHANAS
TRuINTiAINTA-A19929 5.5-6.0 [24, 25] Sufies
ansuuawmesledulufvdaiinulalumnsn-ses
M1 5.0 @nllugansuuawmesledunulauinlugas

INTATYWUUNIANYBILUATLTY BeaziinTuy



SEPINNLNITHNANLALNNTALAUNTALAARA DY
ANTENEINZIABY ASILLUATILES S, thermophilus

arusndnanldduiideneindfynseld
(A)

250
200 4

150 <

Au/ml

100 <

0 2 q 6 8 w12 14 16 18 20 oz M

am (ke

AU/ml

oo sisuIna
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SfuuuafiBensauanfneindy q lunisuda
unngdn W Todsn iielvilsavainuinty
[25, 26]

(B)

140 -
120 4
100 4
80 4
60 4
40 4

20 4

* *
0 2 4 6 8 10 12 14 16 18 20 22 24

1am ()

AN 3 AINTTUVDIATARIBLUALNDS LOTUNAS 19N UATIEY S, thermophilus Wolnglag a8

91aMal MRS Tunsdudanuaiiisunalsa S. aureus (A) wag S. typhimurium (B)

(A)

\
\
N

+ » » » * *

o
0 2 4 6 8 0 12 14 16 18 20 22 24

1 (@l

AU/mL

(B)

um (k)

AT 4 AANTINVDIATAAUUUALNDILOTUTNAST19NLUATILIY S. thermophilus WWoLWIZIAENRIY

iy UHT Tunisdugsiuaiiisenelsa S. aureus (A) S. typhimurium (B)

4. #3UNan153Y

N30y VBIWUATILIE S. thermophilus
Tuonsidsaudowmar MRS fUsumgaving
aenirlusun UHT uduuaiiSedngnisiasy
LUUnIgueg13sInI ez iinsiUdsuuase
nan-sadunsafisiasagnagnuldlumg UHT
dmumsaisansadsuuamesleduiiliann
AISINELEBLUATILSY S, thermophilus #28
oAl MRS %3e Yuu UHT fAanss o9

a139d111908 U691 YURILUATILIInBLA

S. aureus wag S. typhimurium ¢ usegslsh
muasianenssududnsieiyvecuaiidene
5@ S. aureus fu1nndn S, typhimurium lag
wansARanTIuNISUSY N3 yTesuuaise
felsAisudu 40 AU/ml firsiienns 2x uagd
fingaan 200 AU/ml Aidunallsnnnannuieans
g9an 10x Tawan1snaasuLanafisUIuinves
arsadreuuamesleduiildannnisiniziae
WUATILTY S. thermophilus HUTu10IgLaLd

SYYLLIAIMUNEAYN HINUANIIEAINAIIUNNS
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a%wdmié"u5’QLLU¢1ﬁL%‘ﬂdaimiﬁlé’ﬁamwgﬁ
ansatinyszendldlunisudauundinussiam
#a q Tusziuadaseusuiissefugnamnssuds
AaanmsTdtadeuuaiideanuandasiuumsin
ensEfivszneumesnuafiensaLaniinais
Wug S. thermophilus Favleildansiifiuselew

19 9 wazdusednsamunnian

5. inAnssudsenId
sATedlFsunsatuayuainlasnis

Senior project 2018 Y@&1V1TIINY1UTLYNA

AMEINeIAIansLasAaumians un1inelde

WALLLAES1TLARDATN JIUIAUATIIVALN
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ABSTRACT

The objective of this research was to develop the dried gluten-free pasta from Sangyod
rice flour. The suitable amount of xanthan gum to improve gluten-free pasta qualities was
investigated. Xanthan gum was added into the pasta formula at the level of 0, 1, 1.5, 2 and
2.5 ¢/100 g of Sangyod rice flour. The cooking weight and cooking loss tended to increase and
decrease, respectively with increasing the amount of xanthan gum. The sensory evaluation
revealed that the dried gluten-free pasta with 1.5 ¢/100 g xanthan gum showed the highest
score in appearance, color, odor, flavor, texture and overall liking aspects. The qualities of
dried gluten-free pasta from Sangyod rice flour with various pre-cooking times (80+5°C for 2, 4
and 6 min) and drying temperatures (60 and 80°C) were compared. The results indicated that
cooking weight and water absorption of dried samples at 60°C were significantly decreased
with increasing the pre-cooking times (p<0.05). There were no significantly different among the
dried samples at 80°C although the pre-cooking times were increased (p=0.05). Nevertheless,
increasing the drying temperature caused decreasing the cooking weight and water absorption.
The sample treated with higher drying temperature led to increase the firmness, work of
shearing and overall preference scores of samples comparing the lower temperature.

Keywords: Gluten-free pasta, Hydrocolloids, Xanthan gum, Drying, Sangyod rice flour
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The effect of the Kinesio taping at the leg on compensatory
movement during walking in individuals with stroke
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ABSTRACT

In walking of individuals with stroke, they usually present compensatory movement
of the hip, knee, and ankle, instead of having normal movement. These problems may
reduce the ability of daily living activities and increase the risk of fall. Therefore, present
study aimed to investigate the effect of the Kinesio taping at the leg on compensatory
movement during walking in individuals with stroke. Fourteen individuals with stroke
participated in the study, classified into 11 males and 3 females. Their mean age was 57.42
+ 12.25 years and mean onset was 9.00 + 5.57 months. Participants were assessed gait
performance by using 3D motion analysis system at pre- and post-taping. Techniques of
taping included 1) functional correction technique for the ankle dorsiflexion and pronation
2) inhibition technique at the ankle plantarflexors muscle. Averaged data from 3 gait trials
were used in the analysis. The results showed significant improvement (p < 0.05) of gait
speed, affected step length, single support time, and the ankle dorsiflexion after applying
kinesio taping. In conclusion, the Kinesio taping may improve some gait performance but
may not enough to reduce gait compensation significantly. Hence, a larger number of
participants and long-term study is needed to investigate the effect of KT.

Keywords: Stroke, Gait, Compensatory movement, Kinesio Taping

1. INTRODUCTION synergistic pattern. These impairments can
contribute to the development of compensatory
movement [3].

Gait deviation can observe in stance
and/or swing phases. The most common
gait compensation pattern of individuals
with stroke was circumduction gait that
increased hip abduction and external
rotation. In addition, knee hyperextension
at the terminal stance and ankle
supination during swing and stance
phases were found. These compensations
assist toes clearance during a swing phase

Stroke is a cerebrovascular disease
caused by ischemic or hemorrhagic stroke.
It leads to bodily functional loss that being
control by the brain [1]. Stroke is a major
health burden worldwide and in Thailand.
It common cause of disability among
elderly people, often resulting dependence
in activities of daily living [2]. After a
stroke, more than eight percent of individuals
with stroke have motor impairments of
lower extremity including muscle weakness,
altered muscle tone, and abnormal
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of gait [1, 3, 4]. Although the compensatory
movement may help individuals with
stroke to be able to perform daily
activities, it can cause mal-adaptive brain
plasticity in long-term of motor recovery
and increased energy expenditure
[Takeuchi, 2012  #257][5]. This
abnormality results from weakness of
ankle dorsiflexor muscles and/or excessive
activity of ankle plantarflexor muscle. The
ankle joint plays an important role in
locomotion function not only supports the
body during weight loading but also
provides sensory information during
walking. Therefore, strengthening of
muscle and improvement of range of
motion of the ankle are required to
improve balance and gait ability [6].

Main goals of individuals with
stroke and caregivers are able to walk and
perform activity daily living independently.
Thus, many rehabilitation programs have
been used, focusing on gait improvements
such as bobath technique, proprioceptive
neuromuscular facilitation (PNF), treadmill
gait training, robotic gait training,
functional electrical stimulation (FES), and
assistive device application [7]. However,
limitations of these rehabilitation techniques
may include high cost, a range of motion
limitation, and specialist dependency.

Recently, the Kinesio taping (KT) is
another technique to improve proprioception,
muscle activity, and joint alignment
adjustment. It can be useful and have been
proved for functional improvement and
disability reduction [8]. KT frequency uses in
sports, musculoskeletal, and neurological
conditions [9]. In the previous study,
application of KT has been reported to improve
balance ability and gait performance [10]. In
2015, Kim et al. studied the effect of KT which
applied around ankle joint compared with
ankle-foot orthosis (AFO) on gait ability in
individuals with stroke who have foot
drop. Improvement in muscle activities of
tibialis anterior and rectus femoris muscles

P 104 Uil 12 atfuil 2 nsngren - Funau 2561

and increased ankle joint angle in the KT
group were found. The authors described
that KT application improved range of
motion in the attachment areas and
improvements of ankle joint stability and
muscle activity [11]. In addition, Park et al.
found improvement in gait ability after
taping immediately on the quadriceps and
tibialis anterior muscles [12].

Even though the improvements of
cadence, gait speed, stride length, and
ankle joint angle were found in the
previous studies, but lack of information
about the decrement of compensatory
movement. Therefore, this study aimed to
investigate the reduction of compensatory
movement after applying Kinesio taping at
the leg in individuals with stroke.

2. MATERIALS AND METHODS

The study design was a pre-post
study design. Individuals with stroke were
recruited from the Physical Therapy
Center, Faculty of Physical Therapy, and
Mabhidol University. Prior to participating
in the study, participants signed the
informed consent which was approved by
the institutional ethical committee (MU-
IRB 2017/010.1701).

The inclusion criteria were age
between 20-80 years, first stroke with
onset between 1 month to 2 years, present
observable gait problems such as
insufficient ankle dorsiflexion, toe drag,
abnormal foot supination during swing or
stance phases of gait, mild spasticity of
ankle plantarflexors, ankle invertors, hip
adductor, and hip extensor muscles testing
by the Modified Ashworth Scale (MAS <2
scores), ability to walk at least 10 meters
with or without using a cane, understand
instructions and follow the research
protocols, no cognitive impairment testing
by the Thai Mental State Examination
(TMSE > 23 scores), normal or partial
impairment of proprioceptive sense at the



ankle joint and exteroceptive sense at foot
and leg areas. Participants were excluded if
they have visual deficits, ankle joint
contracture, opened wound at the shank,
calf, and foot, and have other neurological
conditions.

Screening following the criteria,
demographic recording, and physical
examination was performed before
beginning data collection.

2.1 Data collection protocol

Walking data were collected twice
which were before and immediately after
applied KT by 10 cameras of the Vicon™
Motion Analysis System (T20-series). Prior to
data collection, system and participant
calibrations were performed. Sixteen retro-
reflective markers were attached to the
participants’ body following the lower body
Plug-in-gait model.

Participants walked with their bare
feet along the 8 meters walkway. They
were asked to walk through the capture
area at their own comfortable speed for 3
trials. All walking data were recorded with
a frequency of 100 Hz. A physical
therapist walked beside the participants to
prevent falling or any hazardous situation.

ae

Functional Functional Inhibition
correction correction technique
technique technique for

for ankle for ankle gastrocnemi
dorsiflexor supinator us muscle
muscle muscle

Figure 1. The Kinesio Tape application
around the ankle joint.
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KT with 5 cm dimension was used
in this study. KT with functional correction
technique was attached to ankle dorsiflexor
and pronator muscles and inhibition
technique was attached to gastrocnemius
muscle (Figure 1).

2.2 Data processing and deduction

Gait data were selected at the
middle part of walkway and gait events
were tracked in accordance with foot
markers. Butterworth filtering technique
with cut off frequency at 6 Hz was
applied. Kinematic variables were
processed using the Nexus software.

2.3 Outcome variables

The wvalues of temporo-spatial
variables and kinematic variables were
determined. For temporo-spatial
variables included the step length (m),
gait speed (m/s), single support time (%
Gait Cycle: %GC) and double support
time (%GC). For kinematic, variables
included peak hip flexion (degree) at
mid-swing, peak hip extension (degree)
at pre-swing, peak hip abduction
(degree) at mid-swing, peak hip external
rotation (degree) at mid swing, peak knee
flexion (degree) at mid-swing, peak knee
extension (degree) at terminal stance,
peak ankle dorsiflexion (degree) at initial
contact, peak ankle plantarflexion
(degree) at pre-swing, peak ankle
supination (degree) at initial contact.

2.4 Data Analyses

The sample size is calculated
based on our own pilot study (n = 5),
with a set of 80 % statistical power and
5 % significance level and showing the
number of the participant of 14.

The Kolmogorov  Smirnov
Goodness of Fit test was used to assess
the distribution of the data and
expressed with non-normality. The
Wilcoxon Signed Rank test was used to
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compare the data between before and
immediately after applied KT. All data
were tested with statistical significance
atp <0.05.

3. RESULTS

Demographic data are presented in
Table 1. Fourteen patients with stroke
participated in the study. They were
eleventh males and three females classified
into the right (n = 2) and left (n = 12) sides
affected. Their averaged age was 57.42 +
12.25 years and stroke onset was 9.00 +
5.57 months. Averaged TMSE and Fugl
Myer Assessment (FMA) were 29.21 +
0.97 and 28.71 + 4.15 scores. The MAS
scores of hip adductor, hip extensor, knee
extensor, ankle plantarflexors, and ankle
invertor muscles were 0.28 + 0.61, 0.28 +
0.61,0.71 £ 0.73, 1.35 £ 1.33, 0.57 = 0.64,
respectively.

Table 1. Demographic characteristic of
participants.

Table 2 shows the comparison of
temporo-spatial ~ variables  between
before and after immediately applied
KT. There were significant differences
of the step length (p = 0.003), gait speed
(p = 0.030) and single support time
(p =0.002) between before and
immediately after applied KT.

Table 2. Comparison of temporo-spatial
variables between before and after
immediately applied KT

Values
Variables (number or
mean = SD)
Male/Female (n) 11/3
Affected side
(Rt./Lt.) (n) 2/12
Age (years) 574241225
Onset (months) 9.00 +5.57
TMSE (scores) 29.21+0.97
FMA (scores) 28.71 £ 4.15
MAS of hip adductor (scores)  0.28 £0.61
MAS of hip extensor (scores) 0.28 +£ 0.61
MAS of knee extensor (scores) 0.71+£0.73
MAS of ankle plantarflexors
(scores) 1.35+1.33
MAS of ankle invertor (scores)  0.57 + 0.64

Before After
applied immediately
Variables KT applied KT p-value
(Mean £ (Mean
SD) + SD)
Gait speed 041+026 0.46=+0.25 0.003*
(m/s)
Step length 0.31 + 0.34+0.10 0.030*
(s) 0.12
Single 21.63 + 2429+7.62  0002*
support 8.00
time
(%GC)
Double 42.10 39.35£11.72  0.060
support 12.50
time
(%GC)

TMSE: Thai Mental State Examination,
FMA: Fugl Meyer Assessment scale,
MAS: Modified Ashworth Scale
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*Significant difference tested by the
Wilcoxon signed rank test at p < 0.05

Table 3 shows the comparison of
kinematic variables in sagittal plane
between before and immediately after
applied KT. There were significant
differences in the peak ankle dorsiflexion
(p=0.011).



Table 3. Comparison of kinematic
variables in sagittal plane between
before and immediately after applied
KT.
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Table 4. Comparison of compensatory
movement between before and immediately
after applied KT.

Before After
. applied  immediately
Salg‘“al KT  applied KT P
prane (Mean (Mean value
+ SD) + SD)
Peak hip 1243 12.11
.82
flexion +7.82 +7.85 0826
P i X .
eak }'np 16.54 17.09 0433
extension +8.84 +8.89
Peak kn 28. 282
ea ; ee 8.36 8.27 0975
flexion +17.37 +16.56
Peak knee 5.74 5.64 0975
extension  +6.17 +6.43 '
Peak
12.2 15.1
ankle L7 286 i58 41 0011*
dorsiflexion ' '
Peak ankl
ealastar ° 819 639 o
plan 1999 +1008
flexion

*Significant difference tested by the
Wilcoxon signed rank test at p < 0.05

Table 4 shows the comparison
of compensatory movement between
before and immediately after applied
KT. There was no significant
difference in the peak hip abduction,
peak hip external rotation, peak knee
extension, and peak ankle supination
(p > 0.05).

Before After
. applied immediately
S;ﬁ:;‘:‘ KT  applied KT P
(Mean (Mean
+ SD) + SD)
Peak hip 3.30 3.17+3.91 0363
abduction +3.30
Peak hip 16.31 16.31£19.73 0331
external-  +19.37
rotation
Peak 5.74 5.64£6.43 0975
knee +6.17
extension
Peak 6.27 5.02+£2259  0.778
ankle +19.09
supination
*Significant difference tested by the

Wilcoxon signed rank test at p < 0.05.

4. DISCUSSION

The aim of this study was to
investigate the reduction of compensatory
movement after applying KT at the leg in
individuals with stroke. We hypothesized
that the compensatory movement may be
reduced after KT application. However,
the results showed no significant reduction
of compensatory movements during
walking after KT application. Considering
the alterations of temporo-spatial and
kinematic data during gait, we found the
improvements of gait speed, step length,
single support time, and peak ankle
dorsiflexion after applied KT.

For the improvements of temporo-
spatials, this was supported by the study of
Shirazi et al. in 2015 [13]. They applied KT
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on the ankle joint to correct excessive
ankle supination and found that postural
balance and function were improved.
They concluded that KT may provide
cutaneous cues while talipes eqinovarus
was corrected, then the joint ROM and
function were improved. Moreover, KT
may explain by better co-contraction of
the muscles around the ankle and
increase ankle muscle strength which led
to the improvement of postural control
[6]. In addition, KT may improve the
heel to contact and reduce the duration of
the step and the swing phases, with the
reduction of the overall duration of the
gait cycle in consequently [14].
Therefore, the benefit of KT may provide
improvements of gait speed, step length,
and single support time. For the
improvements of the kinematics, only the
peak ankle dorsiflexion at initial contact
was significantly improved. Whereas,
peaks of hip flexion, hip extension, knee
flexion, knee extension, and ankle
plantar flexion did not found the change.
The Functional correction may provide
sensory stimulation in order to assist
movement and acted as passive assist on
taping target [8]. According to Callaghan
et al. [15] study, they reported the
improvements of ROM depended on
attachment area of KT application. This
happening may come from improvements
of proprioceptive sensation and muscle
activity. KT stimulated skin
mechanoreceptors through stretch and
pressure  that increase cutaneous
fusiomotor reflex and then activated
afferent sensory nerve activity [16].
Improvement of muscles activity was
occurred by excitation of gramma motor
nerves in skeletal muscle, as the tension
of the fiber was raised at the taping area
[17].

The previous study found that
ankle dorsiflexion was importance to
walk as a normal gait pattern [18]. To
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achieve foot clearance, compensatory
movement such as hip abduction during
swing phase was used during gait and
excessive  circumduction movement
occurred during fast walking speed [18].
Zollo et al. in 2015 [19] applied the AFO
in individuals with stroke who had foot
drop. They found that compensatory
movement was reduced but no
significant difference between control
and AFO group. Similar to this study,
there was no significant reduction of
compensatory movements (peak hip
abduction, peak hip external rotation,
peak knee extension, peak ankle
supination) after KT  application.
However, we found the only minor
tendency of compensatory movement
reductions of peak ankle supination
around 1 degree. This accompanied with
significantly increased ankle dorsiflexion
angle which very important for foot
clearance. Moreover, the result was the
immediate effect of KT and taping only
on the ankle. Gait behavior with a
reduction of reduced compensation may
require more time to enhance.

5. CONCLUSION

The findings of this study
indicated that the KT applications with
functional correction technique for ankle
dorsiflexion and pronation and inhibition
technique at gastrocnemius muscle were
effective for improvement of gait speed,
affected step length, single support time
and ankle dorsiflexion but the evidence
was insufficient to reduce gait
compensation in individuals with stroke.
Therefore, a larger number of samples
and longer duration of application may
need to investigate the effect of KT.
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ABSTRACT

The purpose of this research was to find out whether or not technology which has
impact on the student's motivation, interested way of learning, understanding, ability to
apply after graduation, effectiveness and should be applied again in the statistic subject.
Our procedure involved the completion of one real classroom over the course of 15 weeks
study. The entire class was designed to learn by the traditional way along with the computer-
based statistical software to calculate the complicated numbers in statistics subject in order to
compare the differences. Likert scale questionnaire and before-after-statistical test were used
as tools to collect and analyze the data respectively. In addition, in-depth interview was also
included to ensure the quality of quantitative findings. Results of this research indicated
the idea that when applying technology into classroom at university level, students
evidently and strongly prefer the technology rather than the traditional method where
calculations take long time and are done by hand on the board.

Keywords: Applying statistical technology software, Traditional calculation by hand,
Benefit of using technology

1. INTRODUTION the vision of schooling [3]. Hence, an
attempt to introduce the technology into
classroom and to measure the effectiveness
might be worthwhile and could alleviate the
difficulties for educational policy makers in
Higher Education.

There is strong evidence indicating
for using technology leading to higher score
of standardized tests [4], nonetheless the
noticeable emphasis should not be limited
on the test score of that specific course.
Instead, how to increase their motivation,
enable those who cannot perform in
traditional classes, make them more
positive toward education with new
technology should be carefully discussed
by educational researchers [4]. There has
been research finding that classroom is the
place where students spend their learning

Technology is now the forefront of
the modern world to create new jobs,
innovations, and networking sites to allow
individuals to connect globally. Computer
software and Internet are among the fastest
growing and most important in education
nowadays [1]. Evidently, companies accept
and hire employees from online graduates
to work for them not only from the
traditional curriculum universities. This is a
strong indication that students can benefit
from technology learning process [2].
Undoubtedly, the educational leaders and
policy makers are having difficulty
managing the young students and preparing
them for the 21* century. Innovative use of
modern technology is one way to improve
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times. Generally, students feel bored and
have less contributions in traditional
classroom without technology support.
Teachers are not able to motivate the
students. Therefore, it is a huge barrier to
increase the quality of education [5].
Therefore, this research has been
formed to reveal and answer questions to
those challenges by testing in statistics class
in International College of Rajamangala
University of Technology Krungthep
(ICRMUTK), a public university located
in the central of Bangkok, Thailand.
Traditional calculation by hand from
mathematicians and university teachers on
the board is the traditional way in class
making students feel highly complicated
and extremely bored. It also makes students
who are not smart in mathematic often feel
discouraged, lose focus and try to pass
with minimum effort. In addition, the
expected beneficiaries of this research
are teachers who recognize themselves
as furthering the improvement of the
classroom and eliminating complications
and boredom in statistic and related classes.

1.1 Literature Review

Educational results were identified
in Pittsburgh, lowa where an algebra
curriculum that combined the traditional
approach with the use of technological
computer tools. Koedinger et al. [6] found
that there was a 15% increased score
on the lowa Algebra Aptitude Test, which
was significantly higher than the
comparison group without such tools.
Angrist and Lavy [7] presented a similar
research finding that not only technology
improve students’ accomplishment on
test scores, it also increases their GPA
eventually. The empirical research finding
show that technology integration in
teaching field is encouraged for many
reasons which include academic ability
improvement, more engagement and better
collaborative learning enhancement [8].
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Furthermore, Morgan and Ritter [9]
conducted an educational research on
technology with Mathematics subjects in
Oklahoma, United States. By choosing
many ethnicities and both sexes to represent
the data, they discovered the students in
computer-based curriculum outscored the
students registered for the traditional math
curriculum in 5 of the junior high school
within the testing area. Moreover, Harandi
[10] strengthens the use of new technology,
for instance, websites, computers, internet and
electronic media in classroom and shows
the results lead to successful learning
process for students in university level.
Technology does not limit itself into
helping educational industry. In medical
industry, it is also used in various fields to
help people disabilities. One medical study
found that reading disorder called Dyslexia
prevents students to read quickly, spell and
pronouncing words correctly can be improved
significantly by using the computer remediation
program. The score is much higher and rises
above the normal range [11]. Even for
country that is considered behind in Information
technology, it is a powerful tool for the
development of quality and must be ensured
for maximized use in teaching and learning
system [12].

Despite those successful in applying
technology to students, many research
findings said otherwise. Funkhouser [13]
argues that some studies did not find
significant differences in motivation,
student attitude and improvement towards
using technology even though most of
the researches usually back up the correlation
of improved attitude with applying
technology in class. As one research
concluded, Norton et al. [14] disagree with
the claim that simply using technology
or putting computers in the classroom is
likely to lead the students to such positive
changes in learning outcome. In fact, it
would depend on many uncontrollable
internal and external factors. Although



the students gain many benefits of using
technologies, downloadable class materials,
instant messaging, lack of engagements,
technological cheating opportunities and
the social network are considered the
disruptions in classroom [15]. Lack of access,
lack of effective training, students’ attitude,
and teachers’ attitude were identified as
barriers to hinder the use of technology
[16]. Meanwhile, Younes and Al-Zoubi
[17] conducted a research on exploration
of prosandcons of theinternet network
which include several part of exchanging
information, entertainment and communication.
Apparently, over 90% of the respondents
have strong desire to use the internet.
However, their finding revealed the
negative impacts on using internet such as
ethical, social and health problems when
overconsuming. Moreover, Younes and
Al-Zoubi [17] point out that the value of
oriented family interaction was eroded by
negative impact of media and technology.
Therefore, applying statistical technology
software must be implemented in class
with prudent consideration.

2.METHODOLOGY
2.1 Research Population and Data Collection

The 4™ year undergraduate students
in ICRMUTK with the total of 37 are
the research populations. There are 17 male
and 20 female students with the age range
of 22 to 25 years old who already have
some knowledge about statistic from
hand-calculated General Mathematics and
Quantitative Analysis subjects throughout
the first three years of the university. They
were approached by the researcher inside
the classroom since week 1 given the 15
weeks long in one semester. International
Business Research is a required class as
a core subject for the students in the last
year prior to graduation which includes
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many types of complex hand calculations.
Therefore, this research selected and tested
in International Business Research subject.

To actively approach the students
who were used as samples, clear explanation
and instructions by the researcher were
informed repeatedly about the goal and
benefit of this research since week 2 and
later on. After week 15, the researcher asked
them to complete the questionnaires by
comparing the hand calculation against
the applying the technology of statistical
software. To assure the most accurate data,
the questionnaires have been screened by
the researcher and 2 assistants to avoid simple
mistakes. In addition, qualitative data were
obtained from in-depth interview from
some students.

Prior to commencing the testing, the
researchers determined the significant level
at 0.05. The 5-point Likert-type scale has been
put in the questionnaires to make it applicable
for respondents when filling the information.
The range of score from the respondents is
1to 5 with indication of strongly disagree
to strongly agree respectively with 3 as
neutral in order to ensure the accuracy and
standard when data collecting.

2.2 Actual classroom procedures

Multiple functions in statistical
software namely SPSS, Excel and Minitab.
are calculated and shown on the board to the
37 students as shown in Table 1. Due to the
fact that each software does not have all
calculation functions to cover different types
of statistical knowledge, the researcher applies
2 software to make the class as effective as
possible

Meanwhile, the class usually starts with
hand calculation before applying statistical
technology software. For that reason,  the
students perceive the sense of comparison
throughout the semester.
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Table 1. Completed details of function buttons demonstrated in real classroom

Statistical Student’s learnin
software Direction: Click the buttons below in order " &
objective
program
_ Descriptive .
Analyze=> Statistics = Explore Normality of the data
SPSS C Significant level of
_ ompare i ignificant level o
Analyze=> Means=> One Sample T-test data
Anova: Analysis of variance
Excel Data=> Data Analysis => Single Factor or of data with single
Anova: Two Factor and two factors
Stat=> Basic iftlstlcs Normality Test Normality of the data
_ . . Significant level of
Minitab Stat=> Nonparametric=> 1-Sample Sign data
- L Fit Regression Slgm.ﬁcant levgl data
Stat=> Regression=> with regression
Model
model
2.3 Research Hypothesis The hypothesis of positive implication

To measure the internal consistency
for Likert-type data collected, Cronbach's
Alpha will be tested to check the reliability
before further analyzing data.

The hypothesis of the normality of the
collected data

Two separate hypotheses are presented
below for this research. Secondly, the
normality test of the collected data will be
tested to find out whether or not they are
normally distributed in order to select the
most accurate statistical running software.
The Kolmogorov-Smirnov test by Minitab
is applied for this hypothesis.

Hy: the collected data from this class has
normal distribution

H;: the collected data from this class does
not have normal distribution
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Last, the attempt to test positive
implication by using Before (traditional
hand calculation method) against After
(using statistical software/ technology application
in the subject). The hypothesis is seeking
the result for testing in six different
categories including motivation, interesting
way of learning, understanding, ability to
apply after graduation, effectiveness and
technology continuation in the statistic
subject.

Ho: After applying Technology in class, it
does not have positive impacts to the
students than before.

H;: After applying Technology in class, it
has positive impacts to the students than
Before.



3. RESULTS AND DISCUSSION
Table 2. Reliability Statistics by SPSS

Cronbach's Number of Items 6
Alpha 0.857
Item-Total Statistics
Scale  Cronbach's
Category mean if  Alpha if
of Testing item item
deleted deleted
Motivation (Q1)  5.6757 0.854
Interesting way of 5 5135 818
leaming (Q2)
Understanding 6.2162 0.842
(Q3)
Ability oapplyafter 5 jocs 49
graduation (Q4)
Effectiveness (Q5) 5.5135 0.814
Technology 57838  0.821
continuation (Q6)

The Cronbach's Alpha scores from
question 1 to 6 from Table 2 above are all
high with the lowest score of 0.814. It can
be anticipated that the data has acceptable
reliability since the reliability coefficient
of 0.70 or higher is consideredto be
qualified in most researches.

Table 3. Tests of Normality of Collected
Data by SPSS
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Before running the data by using
statistical software of Minitab, the raw data
is required to test their normality in order
to have the most accurate research finding.
As presented in Table 3, the numbers of
P-value or significant level are all less than
0.05 and stay near 0.00 which reject
the hypothesis. These indicate the data
collected from the questionnaires is not
normally distributed. Therefore, statistic
function such as One Sample T-test from
SPSS is ignored, and the nonparametric
1-sample Sign Test from Minitab software
is chosen.

Table 4: Descriptive statistics by Minitab
software version 18

Sample N Mean  gtandard Std. Error
Deviation  \jean
Q1 37 1.1622 1.40463  .23092
Q2 37 1.3243 1.39551  .22942
Q3 37 0.6216 1.60470 .26381
Q4 37 1.3514 1.29564 .21300
Q5 37 1.3243 1.27048  .20887
Q6 37 1.0541 1.15340 .18962

Table 5. The nonparametric Sign Test by

Minitab software version 18
Sign Test for Median: Q1, Q2, Q3, Q4, Q5, Q6
n: median of Q1, Q2, Q3, Q4, Q5, Q6

Category Kolmogorov-Smirnov
of Testing  Statistic N  Significant

Level

Ql 0.184 37 0.003

Q2 0.199 37 0.001

Q3 0.183 37 0.003

Q4 0.178 37 0.004

Q5 0216 37 0.000

Q6 0.199 37 0.001

Null hypothesis Hy :n=0
Alternative hypothesis Hj :m >
0
Sample Number Number Number P-
<0 =0 >0  Value
Q1 7 9 21 0.006
Q2 7 6 24 0.002
Q3 10 7 20 0.049
Q4 5 10 22 0.001
Q5 7 6 24 0.002
Q6 3 11 23 0.000
Vol.12 No.2 July - December 2018 115 44
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After running the data by using
nonparametric test of Minitab on Table 4,
the descriptive all 6 questions are
presented with number of respondents,
mean, standard deviation and standard
error. On Table 5, the results tend to be in
the same direction representing all
numbers of P-value or significant level at

less than 0.05. These rejected the
hypothesis. Therefore, After applying
Technology in class, it has positive

impacts to the students than Before.
However, question 3 presented to P-value
of 0.049, which is the nearest to not being
rejected at >0.05. For this question, the
respondents are doubting whether they
have better understanding when applying
technological statistical software in class
against the calculation by hand. In fact,
calculation by hand remains the
fundamental of mathematical and statistic
subject by most teachers.

Overall, the findings in this
research indicate that applying technology
in statistic related subject is moving
toward benefits rather than negative
which is related to work done by [12].
Technology provides the amazing
potential to deepen skills, accelerate,
engage and enrich students.
Furthermore, better school experience,
strengthening teaching and helping
positive changes are the result of
applying technology [12]. The respondents
apparently demand more technology which
is associated with the finding of MclIntyre et al. [8]
where they point out the trend of the
students are quite hungry for greater
autonomy, independence and technology
in classroom learning more than they
commonly receive from teachers.

From study’s in-depth interviews,
it was found that statistical technology

software such as SPSS, Excel and
Minitab made students feel more
motivated, interested and effective

because it provided the easiness and saved
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substantial amount of time from the
hand calculation by teachers. Students
can play on their phones and lose focus
any moment during class. They realized
and agree with the fact that once they
have jobs after graduation, there is a
possibility to wuse these statistical
functions to calculate real data. In fact,
they cannot do the same with the
complicated hand calculations. The
qualitative data reveal clear implication
about the level of understanding of the
selected subject in this research. Despite
the fact that 21% century students are
likely to take shortcut and prefer the
easiest way to pass the class, they
realized and informed the understanding
of statistic related class must come from
calculation by hand. From the
quantitative and qualitative interpretation,
researchers have to continue the testing
and investigation on how much value of
technology to education in the hope of
significantly outscoring the barriers [18].

4. CONCLUSIONS

This group of 4" year student
prefers using technology in the statistics
class and demand more technology in the
future. Undoubtedly, the benefit of using
technology in teaching the classroom is

significant and technology itself has
potential to be a powerful tool in
education.  Nevertheless, there are
controversies in this topic and By

evaluating this research findings and
reviewing many technology-based learning
and teaching research, educators and
teachers need to realize that benefit of
using technology does not solely determine
by its effectiveness instead it is the
pedagogy who does. To make a smooth
transition from traditional teaching method
to highly enriched-technological method,
teachers are obligated to monitor, adapt
and alter their teaching approaches to



achieve the near perfect results. That
notion implies more additional outside-of-
class work for teachers along with more
sacrifices in their professions.

5. RESEARCH SUGGESTIONS

To get more thoroughly accurate
research finding, the data based on the sex
of the respondents should be separately
collected. So, the research could see the
differences and test whether they are
significant.  Furthermore, group of
respondents should not only be limited
within  the International College
ICRMUTK. Different majors such as
engineers, liberal art, tourism, education,
business Thai program and textiles are
available to research.
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Abstract

Electrical system design according to installation standard complies with an electrical
code which concerns about numeric values of tabular data to use in the design calculations.
This paper presents the development of computational methods for voltage drop calculation
of circuit conductors in the electrical system design by using the tables of voltage drop of Thai
Electrical Code 2013. The tables of voltage drop will be modeled by abstract tables that
express as labeled sets. Their labeled domains can be used to crate database system in the
file format of Microsoft Excel for the data processing through component object model (COM)
technology of Microsoft. This data processing of voltage drop calculation is implemented by
C++ programing language of C++ Builder software then the object-oriented programming
(OOP) and visual component library (VCL) can be used to develop graphical user interface
(GUI) application on Windows operating system.

Keywords: electrical system design, voltage drop, abstract tables, labeled sets, labeled domains,

database system, file format of Microsoft Excel, object-oriented programming

1. Ui
mmgmmﬁﬂéu’wwlw%ﬁmﬁ"uﬂizmﬂ
lneg w.e. 2556 lafnuaaussiunnlugusuy
Y8I915195 ATV AT ITUAN tieldluns
panWUUTEUULNTI TngA1LsIfunnYeInIsIa
“ﬁuagjﬁmzwiw% Snwarnshnns LazIuIn
yasaslnin nisthreufinmesiduaiasiieras
ATINLSIRUANTITUATIALNTIZNITBIUAIAIN
A1519usuAn fitufunanetesedinaiing
ABNMNILABSYINLALIN LALABLUIAAYBINNTINTS
PUs5IY [1] Mldaunsaadisuuuinasanig
adamansvesmsedoyaiiamisntlugnis
aratuneuindmiuldneufiumes Usvananald
Tagarfan1winislusunsufifiuszansan
Wigane wanAwisIndandatneigninunly
WU TUSUATUYI8AIUIUNISIAINTTUDE
seiosaufetlagiu wiuldaniduedesiions

ATUIUAINSULUUIIADINISTULARDULT
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adlnransvosnawmasiuieatiauing [2]
Lﬁ@iﬁlﬁ%’ayjaﬁmeﬁamwmiv‘hmuﬁgﬂumw
Hrnsuazaniuzegin AneaimeuanuALIN
vpsgandusindandatnesiJunalaesiies
109A10dun1wInslUsLnsHINSanda Jegn
Py lusunsusiansdaniun1sainng
Frmnssulii [3-4] wazldifieaniuaiunsalu
AIAUIN WATIHENINLINADUVDINTTLUTIATY
LB9nI N (visual programming environment)
dmsuianunlusunsuyszenduussuuUuRng
AulmdmunuiAawuuensien (rapid application
development, RAD) ﬁasﬁamsﬁuﬁiﬁmwu
3yl [5-6] dronmudnuvuziduded Jeldfing
inluimunlUsunsuyseynd Tudiuvasaniih
AneukaranIdaIuANYITEUUIALUUNTEAY
sl faauaunnidalniivesssuy
49919 [7] oA S LEaNALITAIYINS

Wiwnsudadinisldivsunsudnsaguidunsosdle



FruR1urun19dainssulada Fenuia
lulasgeiandwagninludniivnulussdeu
ASeanuuUsasiuaiiu wuudna (buck converter)
Pldfieaf (OSP; digital signal processor) L‘ﬁugm
(8] warudualunsiaszssruumasininvuin
Tngjvestlymnisivnaresnise (load flow) [9] A
Laile 1 Hudainia

Wanunevessuluiidae 33n1sWaun
TWsunsudszynduuszuuUfUansiuland 4
Wunan13vauvesis senduisawinis
TUsunsudndandadunes wavlusunsudusa
sUlulasveuvidndiasiuiuiiomainges
szuUdnlutflownad (object linking and
embedding, OLE) lunisilasasiuveslules
gonidndiwa wwgnldidngrudeyadmsuioya
A3 VBINTTAIUINBIIAUAN FIUUIATFIUNT
Aamamaluiihdmsutsendlne e, 2556 uas
1¥33ueavesdndandadnes Wunalnade
ANa1u13n lunisindedearsiuingids
1UsUNIUAS 9 (programmatic objects) UM
ganaulslulasvonvioania lnoinalulad
Fotduvedlulaswenyt dromaluladiozyinly
lulasgenidndiwaanuisaviaularunieds
LUUP8INTSIUSUATY d1SUNITAIUIULITIAUAN

mensiUsknsuBeInguuindandadunes

1.1 wdnnsfitieadas

AARWIN 5. suaammgmmiamé?qmﬂw%
drusuusewnalneg w.e. 2556 [10] lataue
FouULUIAINTUNITAIUIULITIAUAN Laedl
mydeyaiiiedostamn 4 mee dud aeei

510934 FnunerowTwanwanIng nl. Tu

a
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AARUIN . ﬁy’wmmmamﬁaaﬂﬁaguiiugﬂﬁuaq
ms1denusssuswelul

1.1.1 wuudassvasnsedoya

ANT19TeYa anunsalisunandeanilugy
vougniheffuiifdnuazduddudu (ordered
pair) Waidde (label) ena1duasdnaszves
msnushasdaanval wisluaednuszinalan
(empty string) Aldlaan1sldgdudu (@, sen)
wansnseathendu wazdugalumntieninu
Vuleninawda (,@) Aeteninadnenidu
(labeled empty set) lngagiSunluiinlaiuu
theriu Wang [11] TeRenulamudreniiuly
Feguite fereluil

1 weinetheninu (L,@) Aslawuine
AU

2. wadreardueeslatuudienndulu

anwuzthesis 9 veslamudisiiduilaniig

wansineiunng (pairwise distinct) azidulawu
themiume

3. amglawudemsuiiadistuan
nninassilude 1. uaw 2. whiu Sagndesey
NANNNS

Fromaillawutemiu D ln 1 Fadeu

aanulaludnuy
D=(l,5s)

NIN15RINTUIN NG NYULVRIAI519 5.1, Tu
MARWIN A, azanunsamurualawutemaula
Feroluid
Dy =(,s1)
e 1, Ao “wwwaneimm?)” Tl
51 =1{(".0", @)K ,("500", @)}
uag
D, =(l,5;)
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sansive LT

dle 4, Ao “1 wia ACmV/A/m)” Tnel
- n=(Gs) ) |
Wle I fie “gUluUNSAARY” Laed
53 = {4, @), (Is,55)}
gio Iy ﬁa“ﬂfj:lﬁll 12 g Is fio muﬁ 377 e
ss ={Ue- D), (17, D)}
e lg A® “Touching” Waz [; Ae “Spaced”
vilwleran
Dy =(1},(".0", @)K ,("500", D))
Dy = (L, {(53,{(l4, D), s,
{Us. D), (17, 2)1)D)})
Tuvhueadeatumniwuald ) Ao “3
wa ACmV/A/m)” I fia “Trefoill” wag lgr o
“Flat” Aagansarmvualamutheinulidiu
fdovosnmanuuzewIs 5.1 Ao
D; = (ly,{(53,{(l4,D),(Is,
{Ue, @), (I, D), (17, 2)})})})
Tauntheifuiommn awnsadeussunede

IEWNUNNAULTAININA 1

AN 1 wruawsuldvesdauutienniuues

ANANWULANT §.1

nsseytendnwallvinulauugesiie

MAuA1e 9 (labeled subdomains) nelulaiu

o

Jrennuaglddansenin arsuvestng (label
1

@

sequences) ¢9il Tnan1siinunin [ 1udsu

voet1e szytendwallinulaaudiedidu

D=(l,s) asduninversuulInniosnluils
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v

Twuthemduiivsznoumelawudedifud
ussynvedlamutneiniusiig o

s={(,s).K ,(1,.5,)}
wazvhmslddynsaliad Dewey notation) 2¢
161 1.1; A dduvestheszyiendnvalliiulawy

gopthemdu (,s;) inisiansan Tawuiie
A D, Wunsaidredgraagladn L.l Ao
anuvesleldszyiondnuallviulauudas
Urenrdu (s, {(, @), (L, @)}) Tunislisny
WUUF1809A19 1900 ALTIUNTTTUAE Hey
Ingldarduvestrugaveulvn (frontier label
sequences) Fsfifadduvaatheisyyiondnwal
Tifuigainslamudiedifu vadveuiun
(frontier) vadlawutheiiu D Aslgnvan
SiuveslnegAvauLIAYEY D kaITUULARIA Y

£.(D) lpgnmsvensiuifneonludmsulaiuu

theidu C 1o 9 aglan

£(©)={f.(D) |DeC}

wazarld ® f,.(D) uanidisannasiiideu
1idadudu (unordered Cartesian product)
®/,(C)=/,(D)® f,(D))®K ® f,(D,) il
C={D,D, K ,D,} ﬁy’wmﬁﬁﬂﬂgjmﬁﬁmu
INTIBUNETIH [11] Meddudu (C,0) Tuias

1. C Aplwminda (finite set) voslaluuy
therdiu

2. & A9N13ds (map) 910 ®f,.(C) luds
ennnvasifiiululy

v '
v o =

PRAUUATTNN 3 1. @I TYULEAAS

v
v A

WNUMIBANTILTIUNINEITUAST

T ={(G.6").(C.6%)}



o G ={D,D)}uaz C,={D,D;}

Tnei

8 @£,(C) =5 (f,(D)® £,(Dy))
4 44 44

s (®f.(C) = M
023 0.17 0.21 19x3

Lhey

SH(®f,.(C) =8> (f,(D) ® £,.(D3))
38 38 38 38

S (®£,(Cy)) = M
0.20 0.15 0.18 0.22 |19x4

NN SH®F(C) fivanun 19X3
579015 (items) A9UUNTIwASHTIlA 8T8y

LEASLNUAIY

(6" @)

i,j
sewnildle i=1 waz j=1 azledn

(' @A), =10ty dy) = 44

Y a | . v
WA i=19 wag j=3 azla

<51 (®f.(C ))>19 L= (.700" y Jyds 1) =021

Tuvihueafenu

<52(® fr(CZ))>“ = (1,."1.0" 15 1y 1) = 38

<52 (&, (Cz))> = (1,."500", 15 3 Is.I) = 0.22

19,4
WULREINU 7 MJUFILuU1a0089uUsI5Y
d5un13199 §.1 Fuuuiees T, Ty wag Ty
dWSUNTNN .2 995190 5.4 Ao
3 4
TZ :{(C3:5 )>(C4,5 )}

Lfla C3 ={D4,D5} ey C4 ={D4,D6}
Tae?

Dy =(},(".0",@),K ,("400", D))
Ds = (l,(3,D))

oo sisuIna
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Ds =(l,(5,9))

e 1 fio “nﬂmjumiamé’q” ol h,
L wag 5 ivualiuddaneunii
S @f,(C3)=([4 L 0‘17]1><18)T
S @£, =([38 L 0‘15]1X18)T
T3 =1(C1,8°).(C,6°)}
dlo Cluaz €, fmualiudadsnounth

el

(48 44 46
5> (®,(C) = M
1023 0.17 021195
(40 40 40 40
S (®/,(Cy)) = M
020 0.15 0.16 0.20 [jg. 4

| T, ={(C3,67),(C4,8%)}
1319

57(®fr(c3)):([46 L 0.19]1X18) r

@£ =0 L 016lyg) |

1.1.2 AMIATUIULTIAUANVBININTFIY

nsaanamiingusudssmdlne w.a. 2556

AIANUIN §. suaqmmﬁmmia@&?ﬂw
Indhdmsuuseinealneg w.e. 2556 laninunan
ussnuanlunatuesszuuliinaReavan
wlaisiat

VD1¢ = 2IL(Rcos(0)+ X sin(0))

VD3 = BIL(Rcos(0) + X sin(0))

idle I Aenszualuanglily L fenue R Ao
AUEUIULAE X, AoSuonuAusmietves
anelni Tnedi @ Aefusznaufds umileann
Augeenlun1smvunABuiiuaudvedasde

msanssuanlagldmsununisldges
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41904 lagarudsamuadnvesaalnidt auie
Lazdnwaznsinsavasanglii lududnves
areludinlavinnisadranuudnaesdoyada
wusssul3udRe T, Ty, T; uaz T, vadzfivue
gasargliidrazldlaiwutennnu D, way Dy
LLaxajmﬁwﬁaﬁﬂwmxmiam&y’q mmgwumiaméi’jq
malnirdmsulsemalne w.e.2556 lanuuall
Fanmdi n2. Tunnamwon n.

1.1.3 Inguasnenislusunsy

MunsiUsunsudnaanaa lao1ulgli
a1u13ndnaeinsuszananateyauunsuiines
AL UUTOYALTIUINETIU (abstract data)
$¥nluununaia (class) flagyniadoyauas
fasdudlide iy fduauidnvesnanass
Usgnausmie aundndeyaldata members) way
suBuis (methods) Siguiiludsnmdsnini
N3. YBINIANUIN N. ’Lufhusuammaﬁa&uiﬁmuu
yaanmaziJudiuvein1susenia (declarations)
dvsuiuUsmieanuswaziladdusing q 7
JuaunBnvesranadl 2 Useianie wuuanizin
(private) wazwuUa151504% (public) Heridudi
Usznalinelumanafesyidevisvesnanalae
filsiduiuieedisuinluuandliludiudnsves
ey LazannsaadsTuld nnendeannis
a%apana miiuUsnhennusfiadtuan
aana (Muvudeyaidaunusssy) lnemsldteves
aanadudeviinvessuusmieanudfreing
WelUsunsuuesn NS lUSUNSUE NG AN

1.1.4 §189nV53UaUT uasHenTuvaq
lulaswanvidndiva

Fndamdaduneideiduea Mo d@lady
vuszuulJuinisiulaad Liluuudngdnluda
aauWa 2000 (Office 2000 automation objects)
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Usznoumeingnslusun e Ingns 9 danim
al' Y o a =1
1 1 4. 993mANWIN N. eingidalusunsumani

°

Mlvauisaldlulassenidndialaludnwog
TgueanwIn1slusunsudndandauugeius
Fudanaatomes wazarn15a1duanuuy
laulaswenidndwaidunisailiunuuuenals
didnnselind jUuvvasadnfidnuasidunis
fuupAtaeshszadluradamasuurveeld
ANULUIUBULATLUIGT @1u15arrunanlE
Tngnse lagileandy violnednaundnaians
FeiuiaenndosiulausizuInsgIueInI¥INIg
Usunsudndandanlsdnansdnvszegluguing
WBalusunsuununsidunaidnsuvesiidnuse
Yanenlrednusziuan (null character; \0’)
avdnuslusuingislsunsuiife wouTanss
(ANS string; American national standards institution)
ARNEVBIANYENUTELOUTIIUTLNBUAILAUITN
Toya wazsufouisiineadessiuiunnyinli
ansaldandnyseLeudA LU UUUALUTATR
vadlulasvenyidndiwalaassn A1sadreamuae
¥ (instance) vesansdnvszueudassiosssyd
msUsvananadody  dmdunszuaunisula
TUsuAsUse
#include<string>
i dsimsafamheiagfedemnudaniely
TUsunsuiidnwuzae
String InstanceName ;

vle string feR1wdn (keyword)
Y4018 LUSUNTN InstanceName A©
Frundsszyonuieingaiednuszuoudi
Founsade nsdfldiduoavedndandadones
W lUsunsunuleinguesaudnysewoud
ausailalaense sredeniuduiife

AnsiString InstanceName ;



Heaunseidueavesdndandadunodle
UssgRanaaenszLeuTiuda (12 uazaind
A1519 § .1 dmTunIsATUIaLSIR UANd LUy
189 UTFIUNNTITUAD T ={(C1,51),(C2,52)}
Fadugaenisldfidouruns (name ranges) vos
Lulasvenvidndwafienalduindn Deltal vile
U35aNBnue §' §1uan 19X3 59801515819
feannla 9 ve4 Deltal Aazamnsasinlaeiag
Handutdndioa (Excel function) muliennsad
soluil

INDEX (array, row num,

[column num])

dlofansandoluiiedn (®1.(C)) g
993 &' araeandosfuinaidnduadsl
INDEX (DELTAl , i, 3Jj)
e 1< i< 19 uaz 1< j < 3 1hlug
Badndeingdadusunsudndisa Inedndanda

WADSHNIUAEDNVTLLOUT PI8NNTIARINUIY

()

o

TnnTaenndelaun

AnsiString Cell;
Cell = “INDEX (DELTAl,” +
(AnsiString)i + “,” +

(AnsiString)j + “)”;
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2. 35n15ANIUUY

Ausafunn AnuanINA1I1ateyad
WAeadadunianuan n. 5.1 1 .4 90901959
nsAnsemslaiindgmsuussmelne we. 2556 &
ey mv/A/m Favihnnsldmsnadeaunusssy
fia¥etu MAUAGATNITAUIULTIAUAN VD i
WS el

3

x10 7 xIxL

VD= (5"®1,(Co)

ij
glo rAonsvudlailugniues £ femuem
vosengliiloei 1< m< 8 uar 1 < n< a4 Tuswuy
WSIRY 2307400 WasiFudussiunnmudanuyiin
YBINIAKWIN §. VOTHATAUNAT WMUAG IR
% D=L «100
400

Yaurnlesifudusswunnuanasvilanane

%VD=Q><100
230

2.1 nsdnszuugrudeyadiniunisAiuin
UIIAUAN

NSAMIULTIAUAN VD INANNTY0Y
sxdoslddr9naisesiiidsunansunudie
S™M®f.(Cy)) Vinbilausnlulunisdnssuu
Fudeya dwSumsaniiunudlgasuiiames
ndiszuvliddoyaveslulasvonsiidndiua
Usznauselig aunnu wasusenans faiums
dnszuupudeyamse dmiunsiuinuswuen

ihdsvuulidazafiunudsning 2
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Excel Files

~

| |
Woorkbook : T1 Woorkbook : T3
1 ={(G.6).(G. 6% 5 ={(C1.6")(C2.0%)
Sheet1:51 | Sheet2:82 Sheet1: 81 Sheel2:652
@,8Y) | (€D (©.5% | €2.6)
Woorkbook : T2 Woorkbook : T4

T, ={(C5.8").(Cy,8%)}

Sheet2:52

(€.8%)

T, ={(C3,8°)(C. 8"}

Sheet1:S51 |Sheet2:82
€1.8%) | (Cp.8")

Sheet1: 81
(C5,87)

MR 2 MsdagiudeyadmiunisAulnusiu

anasszuulndvaslulaswensindira

n133nszuUsIuteyavzaAndunITUN

LUUANADLTIUINTITUUDIATT T; AN T,

o

Aandunsly uaganfiusazaynaugniuiiniy
sUveslididndiga (Excel files) Aaduazld

£ £ k = 3
R ,T5,T3 way Ty wanadaliduedaynianuves

1Y

FILUUTRDUTIUINSTTH 77 D9 Ty MUa1RU

Name Manager ? “
Edit.., Delete

Name Value Refers To Scope Comment
—ACiphaselS(57:5..  ACIphase
=AC3phasel§C57:5..  AC3phase
=ACTphasel$AST AC1phase
=AC3phase!SAs1 AC3phase
=ACIphase!SDST:S..  ACiphase
=) Delta {138, =AC3phase!SDST:5..  AC3phase
= InstallType adu =ACIphase!sDS5:5.. ACIphase
= InstallType aguit1, 27, ngi 3, —ACIphaselSDS5s.. AC3phase
ar 231 =ACiphaselSBS1:5..,  ACIphase
(=5 At =AC3phase!sB51:5..,  AC3phase

@ Cablesize e
3@ Cablesize e
3cs 19
acs 19
3 Delta

Refers to:

XV | =

Close

v oy
o =

P Ao 1Y) ' s & &
AINN 3 Waﬂu’]uﬂﬁﬁ]ﬂmﬁmu%@a%lwaL@ﬂ"'ljla"’?]a

YBITFUUFIUTBYANITAIIULTIAUAN

dy L7 § @ 4 L2
wananiin1slalndidndigadnssuu
suteyansalanmuafidowunslunsazlvg

LEAAIAININT 3
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2.2 szuuusEananatayanisng
nsUsvaanaszuudayanmsalunIng 2

e dndaya <6’”(®fr(c,,))>' rdmiu
l’.]

FAUANSUITIRUAN VD T19dU n7iAn 6"() 1 Dus

Ua¥aynu faun1sidnfeaginlagnisiden

* = = o a
T, Aol < k < 4 fsaunsasdunistolag
1HATueavastndandatinesidunalndidiuay
wazialinisidanianuvunglunisaduany

NN AEAAUA LA

* « U o U U o
Tl = “Ussnunndmsuangliin dadhauiu

PVC wnuiiiefl 70 C”

*

T, = “usspuanansuanglniin fvauiu

PVC vianauwnudl 70 C”

L o o o o o
T = wsasunndnsualnin dhauiu

XLPE wnusiienit 90 C”

L o o o o o
T4 = meummmumdw% AIUIRUIU

XLPE stangunudl 90 C”

nsdnliianisidenaunsaldviaeing
WWelusunsunassasulu (combo box) UesaanE
%o TComboBox ?zfmi‘;lui’mqmﬂﬂﬁLmﬁm%qm‘w
drunildluidueavesdndandadunesisnvuey
Futenrudmelul

TComboBox *ComboBox n ;
0

1Y

Wie 5, Vnedeniheingreduaviniu
(V]

o a

anunvesingdusunsundasnauluiiasnelu

v
o = v '

AU maLﬂﬁwawagammwammazmsa’a



9"() awuslalaeInguidlusunsundesraxluas

2 < * g !

vulvdongiwa 7, BelUunindu uiagni13as
m Ud fa a [ U [

9"() Azdinaguasiideulddadudu ®f,.(Cy)
Wuersinuud 8™(®/,.(C,) HeruAtaguu

szuugrudoyadininy 2 tiulddadn

Usenaumie 8 Yatayatuiudl m wag n 909

* A =

Ty Vs m Sundeiiisanisusten n dmdu
mMsnderes sM(®@f,.(C,) waziiominiug
av Tp Usgnoudie S1(Sheetl) uay s2
(Sheet2) n15U3TAN n votuAaY T, Funde
Wi 2 maden vilvanunsaldinguislusunsy
nauv3UAng (radio button) iiletsien n lng

A Taguidusunsuduingasisainaaia
T

39 TRadioButton NANWLAIL

TRadioButton *RadioButton n.o;
0

A BT~ S ) = Y= o g v
faluileus® 7 AU s1 wise s2 e 3wl
a1nsaldingdnludfesvia 2000 erudeya
nsruugrudeyalndidndiva adluingids

TUshnsumauluuangNaad LednbiAANISLEDN

NN

AN i WAy j d1U5U <5m(®f,(cn))>
lﬁj

2N 4

2.3 W2 IngLaelUTINTUATLINAILIIRUAN
faudinsauinssnuan ¥o agldiies
gnsiAgdaianslineundy uwir1voIfIwys
dmunsunuaaduannisdiumisldunan
nalnn1sgrugadeya anszuugudeyalnd
Sndiadiadielunagdnaiudunissu

Y¥ndoya

oo sisuIna
1361978 W( nsJinw

Combo Box Radio Button Combo Box
T Sk i=1,2,...,n —
k=1,2,3,4 K=1,2 (cable size)
Combo Box
|—> =1,2,....n
¥ (Install. Type)

__y| office 2000 —+—
Automation / 5= /
Objects —» ( (-)) e

VDobject

D= <5“(-))ler3x1x1

Excel File

< &

Al 4 nMsUszananaszuugIuteyalnaand

1Y

RANRSUNNSANUIULSIAUAN

WandAM aewnilingdadusunsudmiy

s waLsITuanIsilanBndiulugduaundn

¥ °

Tayadmiunisussaianassuugudeyalng
Wndiea teldlunudwnmesssdouiSuesing
FelUsunsuiiavadrenenana aunni 5 unana
filitesszifouisiAvusiiaindndeyadwounn
nangusean taun Srnufudiuiunaiouans
SnussueuiuasUsuamitaas auuuilaseadnadald
o7 ExcelTabular fsrmd 6 mslrupana
VoltageDrop JMAVIYLOARN | VDTN AN

class voltageDrop
{ public:
ExcelTabular TI[4];
int TableIndex, InstGroupIndex;
double TI_current, Length, delta;
double VoltDrop, PercentvD;
Ansistring TypeSystemAC, SizeofCable,
InstType, CableType:
VoltageDrop(void) {}:
double VdropCompute (void) ;
private:
1z

A# 5 AaNd VoltageDrop ansulyasng

TagualusunsulunsAnnalssiuan
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struct ExcelSheet
{ Ansistring CableSize[20]:
Ansistring InstallTypel[2] [4]1;
double Deltal[20][4];
AnsiString Frontier([5];
int Cs ,int ITI[2]:
int FrontierNo;
}i
struct ExcelTabular
{ ExcelSheet TabAClP;:
ExcelSheet TabAC3P;;
}i

A 6 viladeyauuulas@in (stucture) iasns

Yudmuanintayavesnaia VoltageDrop

TumeslunsUsznanaszuugudeyalviddndiva
dwiuAiuiu ussduanlaesutgliudie
LHUAIMNTSUSEIaNaAA NN 4 Tuuiuves

@ a

Taguaslusunsue VDobject Taga i 7 wang

1

P

suful® vdropCompute vasnanail wiuld
%ﬂiﬂ%aaﬂaﬁu’wmmiuam%ﬂ%mﬂa%mmasLu
Al 5 wrverseenlulunnd 6 azldsums
Usvanana H1unalnvesing@eusunsuidueaves

Fudandadnneslunisifududeyalidu

€

o '

52108U75 VdropCompute MHUAITIARIMAUIY
ngagldvonnuds
VoltageDrop VDobject;

double VoltageDrop::VdropCompute (void)
{ VoltDrop = delta*I current*Length*le-3;

if (TypeSystemAC == "AClPhase")
PercentVD = VoltDrop/230.0%100.0;
else

PercentVD = VoltDrop/400.0%100.0;
return VoltDrop;

}

2 7 sz1dpuisvesnana VoltageDrop
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2.4 n15TUSUNSUULENTNUINAONVDINTSG

WswnsuBanndnaanasgiomes

nswaulusunsudsvend wuudglauu
seuuUUAnIuland medndandadomesay
oguuTINguvssliinglusunsandenniign
Fondmlesu (Form) Faduingdslusunsulag
faes fndandadunedisuduls lunisden
Gusudmivlsunsuuszend fazfiauinans
yhauvesinglusunsudenmelndasdidnvay
umihensdmdsauussuu foRnsiuladi
wihfiudwesianssy (host) wuudgledios

AnTRAINTNQLUSUNTUTINIMEY 9 vBsiTuea

N

\agninasuurlesy sudeingalusinsudu

v
v @ [

InfanelavauLrnAa @ veIesy Januwazn
Ana1nd 8 Tawaziuladaiduindnisasig
Mg Ing

TComboBox *ComboBoxl;

asuudnguislusunsuvlesy edafanssudyle

Ifunesu Natinninglusunsudenmluizues

a s

vosdndandadanesaunsansiagieasidunla

1% v a [

A18AINaTng (object inspectors) MgnuU4

P '

< | wa .
0N U 2 @7U AD @IUANUR  (properties) Wag

dmnnisal (events) veingidalusinsy
- o

3 Unitl.cpp
Uritth |

class TFomml : public TForm

1

__published: /7
TComboBox *

private: ’r

public: Y

3
Z
extern PACKAGE TForml ~Forml:
/7
4endif

unit.cpp unitth {Diagram /

11 Modiied Insert
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Feffunsdafanssuuuuigle Feilae
N5 TUNTUAENA1YINITIUTUNTUTNR AN a
AruAuMsUlATuIMAN1Taive s TngLds
Tsunsu F3nluunvesmslusunsugannnisel
(event-driven programming) LLasLﬁlaﬂmﬁmﬁ
wHunmnsUsTINARafan g 4 3eldingida
TWsunsunesy Jugusessuingdadusunsuves
FFueady 9 wevhnislusunsudannnisaily

m3dnfanssudgleliiuesudaning 9 lnedl

L Crw 1.0 isssusnsisnasgamsfadandii 2556 = ﬂ-
wbsanslaih | L I . . T s
avuridatui o . o . Kl

e 1 sl 2

©CTwAD C FwlAr

wwmmdn 1
~l "T‘ rindsdis
muadanemafize

: = [z

S olene . R

: Vi) = juflsan3r 30006 ol
L= [50 wias

B ]
G- B

w1
D lasel Lssed L 1L @ ) o] | 8]
\ \ \ \ \ |

i

>

ani 9 Tagudalusunsuesunagingida
TUsunsudu 9 v0938ueanldluniswmun

TUSHNSUMBTNA AN AT IADIATUIULIIFUAN

Tngugalusunsunandfny 193nfanssunis
Ussanaraszuugiudeyafiilasiasalvddndiva
Y04MIAINUTITURNLAndLTlumTen 1 A

AN5197 2

s1BUIna
nsJINw

sensive LT

M15197 1 FngidalUsunsuveigueanand Ay

AL sUANUUsTUUgIUTeyalwdSndiea

g"

 veingiduea Awanwuging
Obj1 Form1 ———
semaanalyidin L LIDIID T
Obj2  ComboBox1 |

© Teua AC

Obj3  RadioButton1
Objd  RadioButton2
Obj5  ComboBox2 o

3w AC

Obj6  ComboBox3 . |—;|
Obj7 Excel Applicationl E
Obj8  Excel Workbookl g
Obj9 Excel Worksheet1 @
Objl0  Buttonl & -

2.5 nMslusunsuBangnisal

o a

elvilddniufanssuuuresuves
TUsunsuvszgnafiasiadu (Julumudisudy
MBUYDINITATUINUAUTIAUAN TIAIVANNIS
Mauresingadusunsy Iauewmeusonis
doensveslinidunuuigle Tnedndandadines
1#¥ndeii3ondn szfouisdanisimnnisal
(event handler) Lﬁa%’mmimamﬁaism ) Vs

o a

wiagInguaalusunsusausauliludnuvenisal

VIRINTaTng A5e9 3 wansseileuisinng
wnn1sel ¥eeingLdausinsuanizn1sin
AaNTINANLIVDEIAY TUAITAIUIMLTIAUAN

Anwaen1stUsunsuYeIsetieulsianns

WMANSAILARIRINING 10
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A1919% 2 AAELAZAAINTTUVBIINITILUTUNTY

YaiGuoananadAsy

7 wolmniguen Femara  AnTsn/Agle
Objl  Forml TForm1 muAxdgle
Obj2 ComboBoxl ~ TComboBox don Ti-T,

Obj3 RadioButton1 TRadioButton  dman (, Tu D,

Objd RadioButton2 TRadioButton  §agn (% Tu D,
Obj5 ComboBox2 TComboBox 4aA1 Ds, Dy tay
s, W D, uay Ds,
Obj6  ComboBox3 TComboBox

Obj7  ExcelAppli

InA1 D, uay D,

TExcelApplicati Ainsio EOM (Excel

cation1 on object Model)
Obj8  ExcelWork  TExcelWork  dansgvitenais

sheet1 sheet wsluuSndea
Obj9  ExcelWork — TExcelWork — dansevinesinam

bookl book Wndia
Obj10  Buttonl TButton Seunld VDobject

ad v L3

A15197 3 seileuiFdansmnnisalvesingida

TUSNTUAN A AR N &I USRI SIA UAN

7

i Fo¥nnITuea Tosufeud  Aenss/dgle
Innsimnnisal
1 ComboBox1 OnSelect AUAN Obj3, Obj4,
Obj5, Obj6,VDobj
2 RadioButton  OnClick  AuAu Obj5, Obj6,
1 VDobject
3 RadioButton ~ OnClick  m3uAw Obj5, Obj6,
2 VDobject
4 ComboBox2 OnSelect AIUAN VDobject
5 Buttonl OnClick  m3uAY VDobject
PP 130 i 12 atuil 2 nsngiew - Funau 2561

3. NAN15798

=

A998 5.1 89 5.4 Tunraruan . 189
wnsgrunsiaranslli dnsudsemalng
.61 2556 lagnUuiinadlulvddndisauansd
it 11 Tnensfiasideyaundselulasonyi
Bndwadasdawutieiiu D, f9 D,

- -EN

3 MFVoltageDrop.cpp
MakhElecDesian opp MFV altageDiop.cpp | Viabiect.cop |
A
vold _ fastcall TMF VoltDrop::RadioButtonlClick(ICbject *Sender)
{ int Table = VDobject.TableIndex:
>Ttems->Clear();

i =1; i <=VDcbject.T[Table].TabACIP.FrontierNo; i++)
->Items->Add (VDobject.T[Table] .TabAC1P.Frontier(i-1]);
>ItemIndex = 0;

irelnsc():
|| Table == 2)

Imagel->Show();
else

Images->Show();

Vhobject.TypeSystemdC = "AC1Phase":// 1 phase
ComboBox3->Items->Clear():
for(registaer 1 = 1; 1 <=VDobject.T[Table].TabAC1P.C5; i++)

ComboBox3->Items->Add (VDobject.T[Table] .TabAC1P.CableSize[1-1]) 7
ComboBox3->ItemIndex = 0;
Edit_ICompute->Enabled = true;

1317 4 [Modiied Insert

AN 10 anwaglUswnsuyeaselleuisdnnis

L3
bARNTTEU
CableSize -
A B C u] E F

1 13 2 3

2

Lua AC
{mVIAalm)

3

4 suuuun TR

5 WUIRATE | ngud 1,2 nEud 37

G {mmsg } Touching | Spaced
7 1 44 44 44
] 15 22 22 22
9 25 18 18 18
10 4 11 11 11
23 300 0zt 022 026
24 400 025 019 023
25 500 023 017 021
2

AClphase | AC3phase *

Wi 11 Snwagsyuuguteyalulassasnelig

BN AAIMSUNITAILILLSITUAN
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TUsunsuAg 9 AmAmd 10 Han15¥inauves
Tusunsuussendiiaisiuvesunauiifidnuasy
Fanmil 12 nsUszananaszuugiudoyald
\ndiwadiniumsiuinLssiuen Buduiing
Aruaman1sallinaesreuly wazduingd
dnwaigfanind 13 iedunistuiedeusuidou
Wiansimanisaldmsueruireveddamuiie

AU D,, D3, Ds Wag D

% Crw 1.0 msduanawsnssgunwiassndrih 2556 o] @ =
=dnzavins] Lot niumsdeds

- | —

= - ‘.{‘ kel
TS
120 « [eleatEraEras
A
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L~ [E0 e

B &l
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[ 1
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AN 12 TsunIsuUITTenARIUIMLIIAUAN

ANNINTFIUNTAARINIINTN 2556

wimaasda il

sy et aldln

 Twa AT 7 Joada AC

At 13 mseansiugliuuuigleiiesudeya

dmMTUNIAUIULIIUAN
navesn1siuiadeuszidouizdang

wnnsaindesaenlunazduined asdawald

Joyalatuutneniiu D, 89 Dy gneuege

s1BUIna
nsJINw

sensive LT

auysalanssuugiudeyalrdidndiea uasy
uneweyavedlawudemiu D, v3e D, uay
Sﬂwﬁﬂumjmaa D,, D;, Ds Wway Dy %ua;iﬁu
asanfuanunounin tdadludn 2 nassmsuly

o o

dmivldlunisdundmanuaiideulidn
JUAU ®f,-(Cyy) o1 < n< ddemssn
menﬂﬁﬂéamaﬂuﬁqmwﬁ 14 Tu n1s
FULABRUNTAIUA 6@ f,.(C))) Warwsau

an VD angnsnasialiluduvesisnsandunu
nHMSHORY

P iz 3

~ wii 1,2
N "**";ﬂ e
| = l40ES niuf 3.1 Spaced
F(a]*aau-ua] P
Wan
Was

o v v -
AN 14 %a;&ammwugm‘uayjab\laLaﬂfmia

awminia

1 -

vdutaueigldidendiiunmssisly

A15199 4 A19819518n152995a18 U0 URAL RS

goguasszuulnin

Cirewit Schedule

Type of Orouit : Feeder(F and BranchiE) Losd:L1l-LE
Circwit|  Locstion | Systern | Cable / |Load {83 Instzll | Length
type | From| To | waoltzge | Mumber| /0 | group | {md

2

of cars | e
Fi MOE | LP1 | 23000 XLPEM | 120570
F2 MDE | LPZ | 23000 PVCL | 94735

21 LF2 L1 250 PYCl (15210
Li Lz 250 PyCl | 1110
Lz L3 250 PYC | BESD
LS L4 250 PYC | AES1D
L4 LE 250 PyCl | 44010
LS L& 250 PYC | 2210

=
o

T N ST R I I R LR )

100
EE)

alalaslsls

Tuiidl al¥519n15299588tfounareas
§0UMILAITINT 4 WAAINITAIUILILSIFUAN
Mnszuupudeyalididndiea dedanmdouly
yasangliiiin uavan nilade nshadefiuansng
fu 3 n3dl Inansanuduausenmi 15 wWiuls
TR HANITATUIULIIFUANUUINATVRE 8 TaU
waza9asgeugninlviedluuremisne uavveny

1U8DUARININ 16 1ABALEINITONTIVEOUNA
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MMSANNUAEMTLUeNU 3 @ As aetlau
3 @ XLPE f9518n15% 1 @nedou 3 wla PVC
§4951890157 2 wara1e29958ey 1 1a PVC

f95780159N 4-8 9t

£ Crw 1.0 sndusneuanagumidasaniwit 2556

LeeeJless] L@ JL g ) Jene] |8
[ T I Tt | T
iz o @ [ |78 E3
bt 12 1 e m s

w12 m EREES
]
i 12 a4 IECIE D
(T
i1 w G 8 oome omee
w12 m [zz o jommz oo

AN 15 nan1siauvedusunsuusyanai
WA TUFINTUNITANIAULTIAUANA LN TFIY
nsfeRslihdmsuussmelng w.e. 2556

Tem |5wem @pna.am |VDIm\l".-"Afm]||[amD] @ de[vun1|xvauu
1 70

1| ACPha w12 065 20 0 T8 1%
2 [MCIPH (35 eawa 1,2 103 B4 |75 5424 1356
3 |ACTPha: |10 | edwd 12 |44 132 %5 55176 233636
4 |aCiPnas 10 ndwd 12 |44 N 4 0183 008733
5 |ACTFha 10 rduf 12 |44 25 |4 015488 0067339
8_ ACTFha: (10 »Adud 1.2 (4.4 BB a4 011616 0.0505043
'?— ACIPRa: (10 ndud 1.2 |44 44 4 007744 00536696
8_ ACTFha: (10 néuv‘i 1.2 |44 22 4 00372 0163348

AN 16 VY19518ALLDYANITINANITAIUIN

USIAUANYBITILAITIATIUANTNT 4

L.anetau 230/400 1iam XLPE wiuLAg?

2 o %) 5
YUIA 70 mm’ @msUNsERaNIsE 120 wandend
100 m 9TUIWUANAUNINTFIUNITAAAIN

ol w.ei. 2556 [10] ﬁﬂﬂ’ﬁ/\lﬁl N6. VBINIAKNUIN N.

FAnnU 0.65 mV/A/m 399l useaumn

v
o

yanunvesanstoulia1vindy

VD =0.65x120x1075 x100 = 7.8
way

%VD = E><100 =195
400

PP 132 i 12 atuil 2 nsngien - Funau 2561

2. awilou 230/400 Taas PVC unuifien
YA 35 mm- dwisunszuantse 64 wandem 75 m
T USITURANT I N5, YBINIARLAN 1AL
Ay

VD =1.13x64x1075 x75 = 5.424 L@

%VD:ﬁXIOO =1.356
400

3, @eeasten 230 Taad PVC unufien
u1A 10 mm’ #0910 LP2 —> L1 —> L2—>
L3—> L4—> L5—> L6 laefinszualulaazyas
ANETIBBUNYA LU UNTNTDIIIATL DIAILUATMN
71 17 vlsienm VD Iadu
SS 11A 8.8A6.6A4.4A 2.2A

13.2A

L1 L2L3L4 L5 L6
95m dmdmdm4mdm

AT 17 1995808 230 Thad 13.2 weuddne
My L1 DaLe

VD = 4.4x105(13.2x95+(11+8.8+6.6+4.4
+2.2)x4)
=5.5176 +0.1936 +0.1549 +0.1162
+0.0774 +0.0387

= 6.0984

0.5176 N 0.1936 N 0.1549 N 0.1162
230 230 230 230
N 0.0774 0.0387

+
230 230

%VD = (

)x100

=2.399 +0.0842 + 0.0673 +0.0505
+0.0337 +0.0168
=2.6515
PNNAMIATIE VD g %VD vosenslou
LAYENeNSaTEREALANS I 4 18 3 Fednadu ldka

¥
Y =

ASRURANTTYINUYRUTUNINUTPENAN AT 1Y



Wssusludruwenassesvasmsiuadef 3 16
ARSI VD Uay %VD yisstesie 6.0984
Tad waysesay 2.6515 MUAIRU WA buaILUDs
TUsunsUAWAUITY NSAIUIMNATIN VD uat
%VD Mavnvenstey swinanisAdunuly

2 YURBUAINNG 18 — 19

Iter ‘Syslem @pmsm ‘\-"Dlm\l’;"Mm]lHamu]@ vdw[wn1|xwon

1 ACWPha 70 ;awdi 12 065 120 100 78 15

7 ACPhe B aded 103 B 75 54M 135

3 ACPha 10 aqudi12 44 132 % 6517

4 Crw 1.0 VD Calaulation 14 01k
5 a8 4 ones  [Ecl

6_ @ Do you want to combine %Vdrop BB 4 0-11515 ulr‘ma

7 aor7as  [LECES

?_ Yes No a4 M

8 ¥R 111 ;1 00163348

' v
a o

A w? 18 wanshlusunsuUssenanimund

=

WINATIULIIAUNNVDIINRTYOY

ItemlSystem Sizel ||mtam |vo|mwwm1|uamulm |deu[vol] % diop

1 ACIPh:70 ndefi12 085 1200 w0 78 195
2_ ACIPhIS  ndefi 12 103 [ I ) 1.356
3_ ACIPh: 10 ndwfi 12 4.4 132 N5 B0 26514877

AT 19 HANISYIN UV USWATUAIUIN

WSuANLilelin1syUTINITERY

s1BUIna
nsJINw

sensive LT

4. d3UNaN1INAADY
Bansmsrenfinmesfldaiigudoya
selulasvemidndiaa tiensduiausadiuan
Fafiknuan Ussaunad i ansgannsnaing
wuudnaem1 1 dauusssutidlawuteniu
dhgufuszuulidiSndma fomgdmaauseiy
pnaLATBsNAIEIUNSAnG Segniudinaslu
IdiSndwaunzanmnsadrdsandullfiomun
2939150 tngnisdanaiduinganveuiunves
Tstheiiuiiduiunuesninlsaieeiduea
vowenALs TN andatuneTdmadolianinsald
MW eI N SIUTUN SN amda
a¥19¥mgdslusunsalugUnana VoltageDrop 1ile
WannlusunsuuszenauuseuuUuRnisiuled
Ielufign dmunsldneufinmesaunnusadiy
anlidulumiuniauuan §. ve9uIRSgIUNT
gl dmiudsznalng w.e. 2556
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class ClassName
{ public:
//public member

private:
//private member

TypeDefinition ClassName::FunctionName({argl, ... )

Declarations
Statements
return Value ;

}
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Abstract

The objective of this study was to reduce working-time during the capacity planning for
integrated circuit manufacturing in final test process. From the study and data analysis of
current processing situation of the company that was chosen as case study, data used in the
calculation of capacity planning were stored scatteredly in Excel file format. As a result, time
was wasted in collecting data, and it took a long time to calculate capacity planning and
create the report. Therefore, we propose the solution by developing a database management
system and web application for machine requirement calculation and capacity planning. After

the experiment, it was found that while conventional working process took 5 hours for one
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capacity planning task, the new process takes only 15 minutes for the same task. This can be

deduced that working-time has been reduced by 95%, and also the output result has 100%

of correctness.

Keywords: Capacity Planning, Database system, Web application, Integrated Circuit Manufacturing
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‘
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v || Search = TestType —

TESTER No. : v | TESTER NAME :
TESTER NAME
ASL1K#001 ASL1K ASL1K PW66 D
ASL1K#002 ASL1K ASL1K PW(S)
ASL1K#003 ASL1K ASL1K PW(S)
ETS88#001 ETS88 ETS88 SD
ETS88#002 ETS88 ETS88 SDZ
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Product Information

PRODUCT : TESTER NAME : v | TESTER TYPE : v Search —
PROD INDE> 1 o0 D 0
IBC16946GTE/V+ ASLIK ASL1K PW(S) 4.41 1 1 666 70% 11,190 /
IBCS035BASA/V+  ASLIK ASLIK PW(S) 2.34 1 1 1,078 70% 18,108 /*
IBCE689SAALT+T  ASLIK ASL1K PW(S) 0.78 16 4 6,050 0% 101,647 f*
IBCI5038ETG+  ASLIK ASLIK PW(S) 4.72 1 1 629 70% 10,573 fx
IBCO938TEUK+T  ASLIK ASL1K PW 0.79 04 1 3,025 70% 50,824 /x
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8nfI9g19 9 Y 9100 N7 4 NAR S
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> AnmaEnunsalun1san (UPH: Units Per Hour)

= (3,600xSITE) / (TEST TIME + INDEX TIME)

= (3,600x1) / (4.41+1)

= 666 pcs / hour
> Masn1InansaTu (CAPACITY PER DAY)

= UPH x OEE x 24

=666 x 70% x 24

= 11,190 pcs / day
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DATAVIEW : Tester Type v TESTERNAME: ASL1K v REPORTWVIEW: Monthly v Search
JAN-2018 FEB-2018 MAR-2018
—
1000's) | REQUIRED|  QTY TESTER | (1000's) | REQUIRED | QTY TESTER | (1000's) | REQUIRED| QTY TESTER
ASLIK INT 1,542 1.23 1 -1 1,318 1.13 1 1 1,383 1.06 1 -2
ASLLK INT D 1,878 2.12 4 2,370 2.62 4 2,256 2.34 4 |
ASLIK PW 49,175 79.56 50 =30 49,288 87.12 50 38 49,176 77.685 50 -29
ASLLK PW D 29,686 44.96 20 -25 27,515 46.27 20 27 29,467 44.71 20 -25
ASLIK PW HA 1,576 2.93 4 749 1.83 4 622 1.55 4
ASLLK PW(S) 22,717 40.82 37 -4 25711 48.07 37 -12 23,260 37.83 37 -1
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ASLLK PW66 2,708 3.04 2 2 2,737 3.30 2 2 2,534 2.94 2 -1
ASL1K PW66 D 2,882 253 6 3,280 2.94 6 1 2,832 2.385 6
sum: 113,149 178.56 132 -62 113,878 194.78 132 80 112,427 171.92 132 -56
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ABSTRACT

The administrative management of the Diamond Drinking Water Factory has been set
up with a purpose to create a database for various departments of the factory; for instance,
data on personnel, time and attendance, payroll and water reserve. All data are kept
electronically in instead of documentation as hard copies. By doing this, required data can be
quickly retrieved for review and follow-up. Conclusive reports can be submitted to CEO or
plant executives for prompt decision makings. This renders the factory to have a very high
qualitative management. The development and design procedures have been carried out by
studying the possibility and working methodology of the original factory management system
and sum-up all data and system requirement. By doing this, a new database for drinking water
of the factory has been designed; a new working system has been developed and tested.
After that, an assessment for all working systems of the factory has been achieved.

The experiment results of the newly developed system. The new system works to the
extent required. It also provides convenience to manage Drinking Water Diamond Drinking
Factory as well to store data. The database management system allows for the most efficient
plant management. The results of the evaluation were satisfactory (X = 4.38, SD = 0.35) and
evaluated by experts, including 3 IT experts. People in good grades (X = 4.17, SD = 0.37).
Keywords: Management System, Drinking Water, Database
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