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@ Abstract

This purpose of research was to study the fuels specific heat in the
deciduous dipterocarp forest. The area of dipterocarp forest in Lam Nam Nan
National Park Uttaradit Province. It was prepared to analyze ecosystem data and
the specific heat value for use in creating a decision-making process for burning
the deciduous dipterocarp forest in the project area by collecting fuel
characteristics will study the ecosystem in the forest which contains plant
information plant density, relative density, relative frequency and the specific
heat value of plant leaves. That used to analyze the specific heat value of the
fuel that can be used as a data representative in the project area. Establish a
storage area for the deciduous dipterocarp forest ecosystem with dimensions
of 50 meters x 50 meters for storing perennial plant data and 10 meters x 10
meters for storing young wood data. The leaves that had fallen on the soil
surface were then taken for specific heat values and use the heat value and
the relative density to analyze the specific heat value of the fuel in the project
area. It was found that in the deciduous dipterocarp forest area, there were 141
trees and 176 young trees per 0.32 ha (2 Rai) of land, and there were 12 types
of plants in total. Deciduous trees had the highest relative density of 27.44%,
followed by Wo. has a relative density of 14.83%, etc. When analyzed by tree

=
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relative density and specific heat of fuel for the specific heat of the local fuel,
it was 19.58 MJ/kg. Then the specific heat value data can be used to analyze
the fire intensity from mathematical methods. Compared to the real field test,
it was found that the fire intensity value from the data analysis had the error

of 28% of the value from the real area test.

Keywords: Ecosystem, Relative Density, Specific Heat Value, Prescribed Burning,

Deciduous Dipterocarp Forest
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DEVELOPMENT OF IMAGE PROCESSING SYSTEM FOR DETECTING
THE GOLDEN APPLE SNAIL EGGS IN RICE GROWERS AREA WITH
UNMANNED AERIAL AT TAMBON TA-BOH, MUANG DISTRICT,
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@ Abstract

This research and development aim to develop of image processing
system on unmanned aerial by Library OpenCV version 4.5 by Python language
on Raspberry Pi 4 board for detecting the golden apple snail eggs in quality rice
farm of Tambon Taboh, Mueang District at Phetchabun Province. An experimental
area of this research is a quality rice farm of about 8,000 m? were selected
by purposive sampling in Tambon Taboh, Mueang District area at Phetchabun
province that was supported by the owner of quality rice farm 20 people.
Research instruments consist of image processing systems, unmanned aerial,
and satisfaction form. The statistics for analysis data are percentage, average,
and standard deviation.

Results of the experiment found image processing system was developed
by OpenCV version 4.5 on Raspberry Pi 4 that was set up on unmanned aerial
had performance to process the golden apple snail eggs images up to 91.66%.
It could detect the golden apple snail eggs in the experimental area were correct
11 from 12 point and unmanned aerial could fly to chemical spray to the golden
apple snail eggs were correct up to 72.72%. Observer of this research who was

the owner of quality rice farm about 20 persons had average satisfaction score

=

14 Ui 16 atuil 2 (nsngrAu-Suriau 2564)



maiaszuLUsEIRaRanInIne nIAsuliautu iemsesadulivesived
VouNEAINIHUANT13 dvansiute snnewdles Jamiamwasysal neunus wssusaute way v wns13nl

up to 4.19 (0.63) show in range high level. The maximum average satisfaction
score is the utility of this system up to 4.40. The second average satisfaction
score is accuracy for detection up to 4.30 and the lowest average satisfaction

score is complicated system up to 4.10

Keywords: Processor System, Unmanned Aerial, Drone, Agricultural Pests,
Embedded System
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@ Abstract

This research has the objective to study the feasibility of investing in a
smart agricultural farm to produce organic vegetables in Chiang Rai. By collects
the data from deep interview with specific samples from the members of organic
vegetables production supply chain in Wiangnue, Wiang Chai District that use
for analysis the project in 6 areas: marketing, engineering and technical,
management, finance, economics, social and environment. The characteristics
of the investment project studied consist of 10 greenhouses 6 x 20 meters in
size, occupying a total area of 1 rai. The greenhouses are open and closed that
use Nutrient Film Technique and Dynamic Root Floating Technique. The age of
the project used in the analysis was ten years. Marketing analysis predicted
project revenue at 0.52 and 0.60 million baht per year for open greenhouse and
closed greenhouse system, respectively. Engineering and technical analysis
determined the location by using the center of gravity method, Wiang Chai
District is suitable to locate the project. Management analysis formulated
the assumption that the capital structure has a debt-to-equity ratio of 2:1 with
four investment options. Most investment options are often faced problems
and obstacles, which is a relatively high initial investment. The subsequent
increase in operating costs resulted in a project internal rate of return of —3.83%,
-5.15%, -10.74% and -11.08%, respectively, which was lower than the minimum
attractive rate of return that set at 13.9%, while the net present value is -1.9, -2.5,
-3.2 and -3.8 million baht, respectively. Therefore, there is no payback period in

economics. Economic analysis shows that the project will generate employment
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worth about 0.2 million baht per year and in terms of society and the environment,
it found that the project reduces the usage of chemicals that affecting the safety

of consumers. However, this project is not attractive for investment.

Keywords: Investment, Greenhouses, Smart Agriculture Farm
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@ Abstract

The current study identifies studying and developing the effect of a learning
by the CIPPA model with integration of tobacco content in the information course.
Methodology: This research was a research and development (R & D) design.
The population were 142 students of Chiang Rai College, who studying in the
academic year 2019. Data collection are as follows: 1) the step of situation
analysis for tobacco-related information issues (R1) carry out by focus group
discussion. 2) The next step is an implementation (D1), lecturers integrate a
focus group data with an information course, and manage students to design an
instructional media according to the CIPPA model. And 3) assessment step (R2)
carries out by focus group discussion to assess satisfaction with an instructional
media and satisfaction with learning management by the CIPPA model.
Data analysis used content analysis. Results: A learning style by the CIPPA model
encourages an active learner from various sources. And these learnings make
students with the right attitude about smoking. In addition, students are also

learning both knowledge acquisition skills and social skills.

Keywords: CIPPA Model, Smoking, Information Courses, Students, Undergraduate
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@ Abstract

The objectives of this research were to develop a brand logo design for
Huai Mun pineapples with the aim of upgrading and guaranteeing the product
quality, as well as a graphic design on the package to communicate the story
and the sweetness of Huai Mun pineapples, and to assess the perception and
satisfaction with the designs among Huai Mun pineapple community enterprises
and consumers. The sample in this study was 100 people including Huai Mun
pineapple community enterprise owners, smart farmers, public scholars,
packaging design specialists and consumers. The research tools were a structured
interviews and a questionnaire. The statistics used in the research were mean
(X) and standard deviation (S.D.). The results showed that the selected logo
through participation process and the package graphics with the inclusion of the
traditional fruit measurement and an image of Huai Mun pineapple farmland
could communicate the product identity and guarantee the product quality.
It was found that the logo and package design was perceived at the highest
level (X = 4.69, S.D. = 0.54), whereas the design was satisfactory at a high level
(X = 4.18, S.D. = 0.88), which could help upgrade the pineapple. For further
studies, it is recommended that a quality suarantee logo design should be
conducted for Grade 2 pineapples, and that a package for 2 pineapples should
be developed. Studies on package designs for other fruits produced in Uttaradit

Province should also be carried out.

Keywords: Logo Design, Packaging Design, Huai Mun Pineapple
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@ Abstract

Micro-power plants are hydropower plants that can be easily developed in
communal areas. It can operate with low hydropower potential and is less impactful
on the environment because it is clean energy and free of pollution to the environment.
The suitable water turbine of micro-power plants is an impact turbine. Water is injected
into the turbine blade controlled by water pipes and a flow control valve. This research
has studied the types of flow control valves that are suitable for the power generation
of micro power plants and studied the distance and percentage of flow control valve
opening that affect the power generation efficiency of micro power plants. The study
was done by using the computational fluid dynamics studies and power generation
by 5 kW Pelton type of water turbine. Three types of flow control valves are defined
butterfly valve, ball valve, and globe valve. The percentage of valve opening is set
to 5 values 20, 40, 60, 80, and 100 percent, and the distance between the valve and
the turbine impeller is values of 100 mm, 200 mm, and 300 mm. The study showed
that the ball valve is a suitable type for controlling water flow rate, it can provide
stable water flow characteristics with minimal flow turbulence. In the actually power
generation experiment, it was found that the average power generation was 4.82 kW,
representing 96.4% of the performance of the water turbine. The suitable distance
between the valve and the impeller of the turbine is 200 mm. Water flows at 80%
of the maximum flow through the valve is optimal. From this study it can be seen
that the flow control valve does not need to be fully opened (100%) to generate
electricity, meaning it can improve to save water. Therefore, it is a guideline to use

in the discharge of water into the turbine with the most efficient power output.

Keywords: Pico Hydro Generator, Flow Control Valve, Computation Fluid Dynamic

78 Ui 16 atuil 2 (nsngrAu-Suriau 2564)



ns@nwNdmuaNnsnaresfiviunzausentskdniihvedsslui
NRsUIILIRIMgLUUTaeamansvesluallisAiuau wuady fnsde way swue logauy

@ unu

mslddundsnunyudsuiioniswdn i dmsuussmalnglasidunis
wegeraiio Inaanzagidasinsinihndivuelng uimedagdunsimn
Tassnstsslniandseuawialuglulssimaniiunislaein swllesunainanin
fiUszimaALazunaasfngnmnduddesas n1sudnluiilugduuuli
WHIUEIVUILENLINLAZVUINGT (NTENTINAINY, NTURAUINE I UNALNULAY
ausnunasy, 2554) Fadumadenuiendanumnzauesiululalussduguoy
d’lj d‘ 1 d‘cu = a 5 a [ go’ I3
waziunvuUninalnandsunalaniadnfalniln dnvan1suan Wi nasnuEvunan
UNWAZIUIAITEINANTENUAD AN DU DU T IL T UNEI N UATDIALAE USIAN
A2 a \a o fo & A v o ' 2 8 A a a H
1an e UUNYnadwInaey I ndunazdasasee1wnuinrsadennv19mi9uin
Johlenunsasfiunsiauliineg Wulsslevisonunm@invesmiulunanssiu
9171 MUMIAN® @15715048% wazn15as1eenTn Meilseniivssinadmsuiuiviielng
1 (=Y [~ d'd [ a 1 EZ Y go’ =
daulngifisnwasilugur vuwn Answeinssssuwd Ul dudr Jearunsa
Y] d‘n‘ <) 1 Iy a Y a '3 =
Tninensniiduundmdnulunisudaliihlvidausslovdgegaiasinanseny
Faausiedsnndeutios wazlumamairengnisldnuvadlssnimdsudvundn
Puanusaldnulamiy 10 U (n5ens219n8ey, dunulgungnashiungsy, 2563)
M3eaNLUY Ainda 135N lildsenn awnsadevenasiruime q Witueiluiunla
a d‘ a Yo a v a [ goj @
AunsaLAuLASBINARNSERa TN LAIUT NsHaLsEUURAR LA wavunadnunn
P39UUNIUNUATUUNISNA I AN AU ANES UANUAINTN VDI D90 U
Tsdlvihndsmuhlulssmalnenifiog anansowdslilu 3 Uszinn fe Tasluiih
WaIUUUIA I FlvuAaINIsHEANINAT 6,000 Aladnd Tseluinasaui
YPUIALANTITVUINAIEINITHANTLIN 200-6,000 AlaTed wazlsads wiingasnuiin
YUIRTIEFINTHAN LAY 200 AlaTRF (NTENTINEINY, NTUNRUINSINUNA LN
wazaUSNYNAIY, 2554) neildrulsenauvesssuuvan taun wiasileu (Water
Supply) unauiuin (Reservoir) visdsu (Penstock Pipe) 2183auaNsnsInIshia
29911 (Flow Control Valve) favrutintaziasasntdaludn (Turbine and Generator)
Fataiuhilegvateviin Natimsdenidtuegseauituaganmnisivavesusiasiug
Toefarumad Ui UL U UL SIN S ENNU TS A NI LN 2 AU 019898 UNISHER

[%
o

A o [y IS 1d v o o a s
nszualnindiiuiasardnsinisinavesin Wuiwiunvyulagedeusdaves

1% '

NYRdNTUNIINTGE BINMSANYINATY 9 U3 LaANwIFILUSHS 9
ilnasieUszavsnmnsuanliihandsiu ewaun sz uunaalwinduszavsnim

Ui 16 atuil 2 (nsngrAN-Suray 2564) 9



ns@nwNdmuaNnsnaresfiviunzausentskdniihvedsslui
NRsUIILIRIMgLUUTaeamansvesluallisAiuau wuady fnsde way swue logauy

[

Mgedu wu nsldssuungiaddmiumsiiuyseavzanvesisiumadiu Fanuindaiy
A A 1 [y & al < 6 Ao o A a { ~ = v v W
MFpusaiuszvungiagNaNusIseumdmasluiindngendindeiguiuiaiu
MFenselnensaiunInsndalni (Yahya, Munim, & Othman, 2014) nslaseuu loT
(Internet of Things) Na115aRTI@UTYIIAILNITANRITEUUILULLDT INTEAULN
gnsnsiva wavamudunsassvesifidwmadioUss v nmnsuanlnive iy
(Fortaleza, Juan, & Tolentino, 2018) kagn1sunalulad loT (Internet of Things)
Wtlunsdansndsnulni (aos uallad, Tuse 29ataley, wae yay I Fansaing,
2563) Fadudnisnianannsaldlunisdanisndsanulnild aunsaiviandfy
d‘ U a v 4 A v a 96’ U o v a soj ¥ v v Yaa Y/
inddglviauaula A Wledwssiugedmsuaadndnluieiu lagldignisass
WUUI1809U89 Mansouri Lied1a84n19n152918n150aL ez uUU LU aNNIATUUNURD
v Q‘I a Hél ! v/ Y dy d‘ Ql é{ .
WaeitAnannsinavesnselaunudwalinsineizluiunluwaiiudiu (Guo, Xiao,
Rai, Zhang, & Liang, 2020; Din, & Harmain, 2020) $3489n15U1M5a3 9L UUT1a0 9489
Aavnamanivasivadsaruamnlyluniside (Choi, Jung, & Shin, 2015; Zidonis,
Petley, Benzon, Panagiotopoulos, Anagnostopoulos, & Papantonis, 2017; Jeon,
Park, Shin, & Choi, 2018) nafinsfinwguuuuvesalesndindanvaeduiven
Tgien1siiukssiuYY Yursenutuvesiiveniioenkuuisuiunseaniuy
MINNINTFIURAENUINUTEANSAMEINTY SregTiveniuvien uuenTuinlviAe
Y9919 WINATINAVDIUIUTIRN INDATIERUTTENTN NV AL
< [y = [ [ 4
N1INTLANYAMULIWATAIINAY LAZNITYLFINGNIU LUUAU WAz (Gupta, Prasad, &
Khare, 2014) Anwidnuaeiunsavesiomdauuuiie q laun viedsnay @wvdey
N N = P Ao 3 v v o oA a a = I~
auwidey 193 Fanudmonnaundandriwiuiiussansnmeaniiiesnniinisiva
WUUTIUREU Asanvionidvauwrau
wanINTaeNna1ut1eiulad JULUUIAIATUANSNITINIT Iave i

Faduiuwusdrdgyroussaniamnisuanliinveansowanlniindsnuirvuinii
lngianzegredinsuszendlddmiundnluiilununvinslnansalldiianunadadn
sesumAlunsudndundsnu unaaidedidafnusuwuundmunudnsnisiva

S a = ¢ & & a  a ¢ Lo i ]
Y9319laf1e q Puiulosiguin1sle-Una) (8r91n15Ina) LagszeyrITEning
MaIRuANdnIINIsinaduludeiudy Adwansenunaysednsainnisndnli
94ATDINAR U INAIUIUIAT Medsnsaisluuinasinisiuavesszuume
TUsunsupeNiImes namansveslnaltemuia (Computational Fluid Dynamics:
CFD) uwazn1snageunisuantiinlagldisiuiwdalniaun 5 kw
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@ SanuUs:zavan1s3oy
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29959 lA S wnvUIndg
A e ] s & & a ¢ o a1
2. Wiefnwiszezvinnazilesidudnisilandinuaudnsinisivanda
saUszansninnsuan e aselufdindsuinvunin

@ 35a1tun1s39y

mﬁé’faL‘%@wm@w%wa%a\‘méamuamé’mwmﬂua&iaﬂazﬁw%mwmaqmsmém
A 1veaaToNanlWH1Nd9UTIvUINDY AVInITNAdaUUsEANSAINIAELUY
AMIedunTITedu 2 dundn wazdnisiruadinuslun1sidusiail

nisnagauRaulen 1 negeuriindiniuaudnsnistnaninasnenis
nanlnin

o a I3 Ly a S I3 Qy | a d’lj

. AMMuATaveINAIMUANSNIINTTIVA 3 viin Ao 1a1aWTNHLEe (Butterfly
Valve) Uoa11a7 (Ball Valve) wazlnauinan (Globe Valve)

o MuuaUsISuAURINITIUNNa1AI7 100%

. ﬁmumzazﬁwiwdwmiamﬁﬂméam‘u@ué’mwmﬂmﬁ’u%ﬁ’qﬁuﬁwmﬁ
7szay 100 Uadwwss (1D)

o MAUALTAUNAIANAU 10 LUAS

= a ¢ < & a I3 | ' ¢

ANsNAFaUNBULYN 2 NAEaULUBSIUANISITAINA AL ILELUIITENINGINEN

AUNIAUL
o a L2 Y d‘d a a a

. Mvuartnvesndinruaudnsnisivaniiussansamnisudnlnirgegn
MnEaulyNIIagaun 1

o MrUABSIEUANISIWAINEITIUIU 5 A1 A 20, 40, 60, 80 way 100%
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. MyuAsEEEITEINSAnfmdImuaNsnsmMsivaiuluiwiuhdna
3 A1 Yisgey 100 Tadwms (1D), 200 dadiuns (2D) wag 300 Hadiuns (3D) ALanAS
Tugui 1

Flow

1

(n) M@ UUNRLED

T

Flow

(1) UBAIA? (m) Tnaunan

JURN 1 UNUAIWIEIMIUANSRTINITIVaFULUUANG 9

Nnfoulvvesnsidouazsui 1 FUREUNTODNLUULAYINEOUANLTABEUY
el

1. 8ONLUUNINAGDY MUUATUIARAAAIRININAR IR 8198991n9113TE
fiiendosnazarufoanisvesyuvy

2. fvuauUsiildlunsmaaessadeuluvesnsidedeiu uasksauuigiu
nslvaestiidumsivanuusuideu (Laminar Flow) susieuasndamuausng
nslua

3. a5 uuUaemnendamansaesszuunsiva lnesrassnisinavesi
FuEIMUANERIINTina uagvioreaduifidurnugudnasemeTUTLNANEY
muaudaTsiva daflamenndu 3 whveaduriugudnarsesio lneldeusie
ﬁé]’uﬁﬁLLazﬁﬁaﬁwmmﬁ’;muaué’mwmﬂma uaznITINaeuTIAdnAEas 1nanis
ﬁmummmaﬂmuﬂlumﬁmiwﬁwamam%maﬂmL‘ﬁ@ﬁ?’]amgﬂLLuumﬂwaﬁwmi
fmuadeulaveuwn (Boundary Condition) Tnedeuluveuwaiilddmiunissiaes
gﬂLLUiJwamam%%ﬂMaLﬁ‘?jaﬁm’amiumﬁ%ﬁ e Geulvvouwaynad (nlet Boundary
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Condition) EenldiSuausuaingeans (Static Pressure) uaziioulvauwanisenn
(Outlet Boundary Condition) @anldiduanuduuingdes (Environment Pressure)
4. a5uuudassnisiuavessruumislusunsunedinasnamansveslva
Bafuan $eTusunsu SOLIDWORKS Flow Simulation 9g¥msiasieidueu
Tasnsufaunisunded-aland sadumsldaunisdu q Téun aumseyinndanu
aun1saudewios wazaunisluuusy wsalunisuddgm Tnelulusunsy
SOLIDWORKS Flow Simulation agvilaenistd Wizard mvuaguuuusng < N
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ﬁy’q%umu (Global Goal) IUiLLﬂimzﬁmm%umauﬁaﬁ %’UL‘EIEJubL“EJGZJEJUL‘UG]LLagL‘E‘IEJUIGZJ
Budu vhnsudaunsTumusiu wiaumsasavasumanuduiiornsusuldenades
fuaunsaurewios wiaunsuuusassnisiva LaEATINEUNNTEIMHARAY
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saszrianmsRasendmuausnsmslvatuluteiuhieusyansamnisuaslii
youaIosnanliTnEs e Tegldaunsed

oy
1000
ey
O=A4v
dla P e middluihdnenin (kw)
y e dwihsuwizvesi (9,806 N/m?)
Q0 fAeo  onmnsialdsUTuIng (m?/s)
H fg  wasudndans (m)
n fo Uszansnmsnmesteiuiuasiedosiuialiii ()
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@ WamsdJdy

1. iamanagaurdinandanugusnsnsivaiitnadanisnanlni

NanINMsAdeUTadmuANSaTMsvaiinasonsHanlITh faang
luguit 2-4 suddy Fadumavesnslilusunsalunisinudnuuznisivavesi
Nunda 3 wile Ao MdvRulnAde Butterfly Valve) ueand (Ball Valve) uae
Tnauds (Globe Valve) wasfmuasiasiilunisnegeuiie mvundesifusaes
nadlanndanedl 100% fuunszesviieseninanisiadandinuausngnisiue
fulufwuhmsiiviszer 100 fadwns (1D) uasimuAEAtATIVTU 10 wAs

Slolgrenudweniuarmmiusueshiilianmslduuusasmanmans
yaslvaderuin Inauidsedudimnamdmsuaniinindsldlaeld v
LUUERAUIAGY (5 KW) fAnunamsordalnihldeglugag 2.14-3.12 kW fauandua
Tums79 1

(N) N1NILALAMULSIVOIN (V) ANTNTLINYANUAUYDIUN

1

JUT 2 N3NT2BANUTIEZANUAUVDIU NN MUUNARUTNELED

(n) N1NILALAMULIIVOIN (V) ANTNTLINYANUAUYDIUN

JUN 3 N13NT218AUT A ANUAUTDIUNILNEIUUUOAIE)
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41763 00
210380 47
1TMIT 4
14BEI5 41

(N) N13NTEIBAMULEIVD N (V) ANTNTLINYANUAUYDIUN

JUT 4 113058918 TIHALANUALYBININIR IUUINA U,

M990 1 wan5eseiiasliinmelUsunsunanarmansveandinIuANens)
nslnaviinmng

-~ anugeia  anuFiveni  Sasnslua diddlui
#2147 )
(m/s) (m?/s) (kw)
néduTniide 6.59 11.40 0.090 291
DA 7.15 11.30 0.089 3.12
Inauna 7.82 7.03 0.055 2.11

2. uamagauiasifudmalandauazasegrinsssrinandadudiiui
1nnsnageuyssiiundalnilunimeaeuviinvesindiniuaudng

mslva wuinndimuausnsinisivaiimnzaudo MdrrIuaNsasnsinavie
veardr Wianddmananlnihiigeiian sehiludupeuiivinmeseudesidus
N5 UAMEITIUI 5 AN A 20, 40, 60, 80 uaz 100% lAENAABURUMEIAIUANDNT)
nslyaviaueands uazfmuasszieseninsindandnuaudasinisiva
fulufevudndiuau 3 a1 fiszey 100 fadluns (1D), 200 #Hadwums (2D) uag

300 Jadwuns (3D) éﬁLLa(ﬂﬂIugUﬁ 1 HANNSANWILARIAINNGIN 2
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M19199 2 WaNITIATIRAEIlTmelUTUNTUNNEAENSTVRINIAIUANEAT
nshravinueaidn

f < 4 1 1 < L o o
Wasidud  szezviieszndne Augs A3 amsnasiua naelwia
M5UA187 9189 (mm) WA (m)  we9n (m/s)  (m/s) (kw)

100 200 8.27 11.70 0.092 3.73

@ onuUsiwwan1s39y
1. Svdnavesvinndimuausnsinisivaiinasenisuanlwii

dielvidlafednvazmislvaseshnglueiundmuausninisive
a9 Miu NéaulnRide veandr uarlnaunds Feinansnsrareanuga
vovhuazMInsEEeLALTesh Fauandluguil 2-4 auddu uassansie
MaslniihmenisdassdadamanslunisAuiumisnisuiaunissuwuunisiva
voshudInuausasnsina Taeldlusunsidiaszsinianamaniveslva
\Baduna Afvuaesidudnisidend 100% wazszazvinaseninandmuausnm
nslvafulufeiuiisses 100 Sadiuns

=
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U‘%nmﬁuﬁﬁﬁﬂL‘EuﬁmmL%ﬁﬁTWLLazmmﬁuqﬂ Imau‘%nmiéféumﬁaﬁmmL%aqﬂqm
a I I I a = a v 1 ° =& o < a
wagegluyi 12-14 wasieIunil wazlanwaugnsivaliadtaue Fadlaususiu
FvievnseBnmUUNgINIRINUEN ﬁ'm%"umimzmammﬁuﬁaLLamTugiJﬁ a4 () 1
nuIedralaevieIuINinIsnsEANemNNAUNALEL LA IANANAIUSIANI99DN
wANsiin1snsEeANRUYeIvelrauIAUTENNTUTAIANLAUEIEARTIIRNuL
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d‘d 1 a a a d‘ a (% HoJ Q' | 6
AnanaUseansnmnisuanlninvewasaandn i ngaulIvuInd? WuI1Ian
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NAEUUNAED waglnauas dewiniu 291 uag 2.11 kW anudsiu lngnainiuay
[ a I3 I3 Qy | a dy a [ o 6 a i 'y Y &
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Prasad, & Khare (2014) ﬁlﬁﬁﬂmé’ﬂwmggﬂmqmq 9 999vi0 WazuansliAunfaiuy
fiusyAvEnmgsandlomansznevenitluvieinnutiutaush naannisAnuideuly
fananduandiifuudrinndmuaudasinisinaviaveandiivszaniamegen
dwumsaminingioi TnenmgesBanmsussgndldfuiiufiouun Wumsteduad
Aanssalugamy wyjtu duystuas Ainsldthanundaivugumiedisugs
fauhnsudsliihiitesnd 0.1 MW duiidhadnmanouunusiensamuarliduen
MOATEFANENT (NTENTINFIY, ETNULHUIBUASUNUNG Y, 2563)
2. Bvdnavoadefidudmadaduasssasiessrinemdatusmini

Mnnsnytisvesndimunudnsnisivaiiuangdwiuldsufeiu
wadulunsnasliindmsuldluiuiivuun wagldinisinududsiddiudy
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@ Abstract

The research topic of development of metal weaving machine from
application of Chantaboon weaving mats handcraft manufacturing process,
Samedngarm village, Chantaburi Province have a purpose as following: 1) To study
the Chantaboon reed mat handicrafts weaving process in Samedngarm
community, Chanthaburi Province, for applying to the development of metal
weaving machine. 2) To develop the metal weaving machine by applying the
Chantaboon reed mat weaving process to receive the metal mat with a basic
weaving pattern, and 3) to examine the working efficiency of the metal weaving
machine tools obtained from the processing of Chantaboon reed mat handicrafts
weaving. There are procedures according to the research purpose by using the
interview of Chantaboon reed mat weaving experts, weaving machine experts,
metal experts, then, the descriptive analysis and conclusion were carried out.
The working efficiency of the metal weaving machine assessment form was used,
and the results data were analyzed in terms of the average percentage.

The research result found that the material that is the first major factor
in Chantaboon reed mat weaving is the weft (reed) and the warp (jute tendon).

They have a diameter of about 1.0-1.2 mm. For the weaving process, the warp

=
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was inserted through the fuem hole of the loom, after that keep it taut and
have a consistent distance. Then, the weft was inserted between the warp, next,
both the weft and warp were alternately weaved with the upside-down of the loom.
Finally, the receive-metal mat will show a basket weave pattern. The development
of the weaving machine process found that the suitable material for the
manufacturing of metal weaving machines is steel which had strength and ease
of manufacturing. The dimension of metal weaving machines is 30 x 80 x 20 cm.
It can be dismantled and portable. Copper and brass wire were chosen to use
as materials for metal weaving. This metal wire diameter was equal to the reed
and the jute tendon diameter. Both copper and brass wire can be easily woven
become the metal mat. The weaving process is simple. The receive metal mat
is beautiful which has a tight alisnment line but they have a heavy. So, researchers
have decided to reduce the metal wire diameter. The warp diameter was resized
to 0.3, 0.5, and 0.7 mm. The weft has a larger diameter than the warp.
These results found that the receive-metal mat displays a fine surface, and it is
lishter. However, we found some problems that the warp can be got the strain
when the diameter of the warp is very smaller than the diameter of the weft.
It can be concluded that the warp diameter must be small than or equal to
42 percent of the weft diameter. The working efficiency of the metal weaving
machine result was found to be 4.73 scores. This result is an average percentage
of 94.6.

Keywords: Metal Weaving Machine, Chantaboon Mat, Metal Mat
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@ Abstract

This cross-sectional study aimed to study the prevalence of health
problems of employees in beauty salons and to investigate preventive behaviors
on chemical hazards of the employees at the beauty salon in Ban Du Sub-district
Municipality, Muang District, Chiang Rai Province. Participants included 105 beauty
salon employees. The data were collected by questionnaire (I0OC = 1.00).
Also, were determined by Cronbach’s Alpha Coefficient with value at 0.74.
Data were analyzed using descriptive statistics such as frequency, percentage,
mean and standard deviation. The hypotheses was tested by compare mean,
in case of its had statistical significant different testing a pair of variables by LSD
was used to test hypothesis for each pair in order to see which pairs are different

and Pearson’s Correlation Coefficients.

=
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The findings revealed that 33.33% of them had health problems caused
by the use of chemicals from working in the beauty salon. The most common
problem was skin problems (29.49%) followed by respiratory problems (28.29%).
The most of employees at the beauty salon (80%) had high level of preventive
behaviors on chemical hazards. The relationship of working condition factors
with preventive behaviors on chemical hazards of the employees at the beauty
salon and health problems with preventive behaviors on chemical hazards of
the employees at the beauty salon. It was found that there was no significant
correlation at the level of .05. The health organizations should pay attention to
the health problems among the staff in the beauty salon who are considered
as the informal labors by providing a proactive them an annual physical
examination in order to monitor their negative health consequences from working.
Also, provide them the knowledge and personal protective equipment for

preventing the chemical hazards from working.

Keywords: Preventive Behavior, Chemical Hazard, Health Problems, Beauty
Salon Staff
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4 5¥AU Ap 3, 4, 5 wag 6% MUAINU LNUANULANANNAUNNSERRA (p > 0.05)
NANISNARDINUIN ALl NInandnildnwaznianennwlndmeany v9d nau
a o o = 1 I3 (v a v aa a | | |
waziaduia dehodnludnuaieideut1aiife Hasana1na pH wudd pH agly
9UTENN 4.3 Felaunnaneaiunieeiia (p > 0.05) nMsAulATINTEI®IMNTaLRBITILNg
v Al 1 d‘ [y = d‘ =l =1 [ 1 d‘ 1 @ a
wiindimgslunguisedugise 3% WellSeuiisuiungudu q sglsinig U
msnulalagdlafnlundlsnsunsilansuiindnwlnusdnsaiuy Janliwnnmianiu
eadid (p > 0.05) nMsteslavesinguis Bunsedng WWshuneu wazibialy NDF
wuwwlmanaadelasuemsildsyaugSelunisviingsdu fenwiiu 68.99, 67.99,
66.57 Uag 66.97%DM muaiu An1sdetlavedusiuiivunliianasiieseiuvesy
A o o 1 \ | 9] a ~ v £ A ) a =
Senldlunmiingsdu wazrnisgeslsveadelefivwiliugaiuiloseiuvesgisegelu
1 ] <@ I 1 [ aa a’lj [ a
upegrglsnaulinuaNuLanANiuNIeEd@ (p > 0.05) uenani seauwenluiie
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TulasulunssuaifoniiuuiliuiligWuaeanseiu 6% (5.58 me%) Myideagulad
¥ a CX ¥ = ¥ 1 dl U 1 a0 a ¥ ! %4
nsldeSevdinazeastilnaiivudliuinnsedu 3% dwaddenisiula nisgesls
vodlnyuy wavnmmdnlunseimneuvedaliegnuanunvdulasiiddininguinld
(% =) L% dy % :.l/ v o aa [ a =< U
seavgselunmiingatu duiuagessdlnandniiliseaugiie 3% Jsaunsauius
AN WSEIMSUNERINIELaedlaLieluiosdule

AEA: avosstnilng, 813y, nszuIunsvdn, lagnuanuTvisiu

@ Abstract

The objective of this study was to effects of urea fermented corn pollen
on feed intake, nutrient digestibility, and using four beef cattle with 174 + 5.0 ke.
BW were randomly assigned in a 4 x 4 Latin Square design. The experimental
factors consisted of 4 different levels of urea fermented corn pollen, at 3, 4, 5 and
6%, respectively, not statistical difference (p > 0.05). The results were shown that
Fermented corn pollen has similar physical properties in terms of color, smell and
texture, when consider from pH found that pH value average 4.3 that mean feed
preservative good quality not statistically different (p > 0.05). It was found that
total intake of fermented corn pollen higher in the 3% levels of urea compared
to other groups. However, feed intake in term of g/ksW®"/d not significant different
(p > 0.05). The digestibility of dry matter, organic matter, crude protein and NDF
fiber showed that decreased trend when fed with higher urea levels of fermentation,
which was at 68.99, 67.99, 66.57 and 66.97%DM, respectively. Protein digestibility
tended to decrease with higher levels of fermentation urea. The digestibility of
fibers tended to higher at 6% level (5.58 mg%) with higher urea levels, however,
not statistical difference (P > 0.05). In conclusion, the use of corn pollen fermented
urea was likely at 3% to feed intake, digestibility of nutrients and rumen fermentation
in Brahman crossbred cattle was higher than that of the higher urea fermentation
group. Therefore, fermented corn pollen with urea level at 3% could improve feed

quality for local beef farmers.

Keywords: Corn Pollen, Urea, Fermentation, Brahman Crossbred Cattle
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@ unun

JagtuingAvemsdnilaganizunaslusiy Nanunanigwazandnd
=1 é’ 1 v a % L3 . . .
UINAFIVUY NTENUADAUNUGAFINNITUNITHARN R (Millen, Pacheco, Arrigoni,
Galyean, & JVasconcelos, 2009) tilasarnewnsiusiumarililudiulsenevdfny
lugns9m15%U (Concentrate) w389 MNSHANATUAIU (Total Mixes Ration: TMR)
a v & Y v ¢ X & ' & A ~ ]
Rzl luenmsdnd lnennzdninenlded 1 tawde Tauy waznsels a2 fnnsld
U a 1 dy a d‘ d‘ dy U L 1 d‘ QI a U L2
Tagavemswarllulinangunniieiiesdnilussegang o eiiunandndn]
iy wagliduomsiadulutiomsueruaunmiviaweay

wwamslunisundgmdngAvemsdaidsnaiung nadenuisenisii
HanaoylAn1INISNYAS (Agricultural by-product) 1@ N9 ILALAUTIINANSINTT
< d‘d 1 v Q‘ o [ d‘ v dy d’lj o [ Q‘ o
Wuinffiinnluudagyiadiu dhudsulpaunwieldaedaie (515905 a1

al v 6 & (%} r-{ = o 2 [ val 1 a
wae Iwius Wuadan, 2550) Feannsthnanaslavnenisinensinuiulalidiaauin
PN P ) ) v & o ¢ P aa o
wagiiunanlviilavuzgudmiuldiduemisdnd lagainnsdnwivesdsng
WIVUtRY, 1wy Ty, asivg) itey, algna AR, WAz Wa1ns adun1d (2564)
= o = = ) Y A e .
fenavesmsudnfeniseu dudyse uaviinneamedan (Saccharomyces cerevisae)
| 'y 1 d‘ Y dy 1 'y a 1 a
somsusuUgsnummalnsusiveltuemslaiie wuhthdsvesmnisdtuwagliiesy
gadiuladuvessveziiailuniavdn (0, 7 uay 14 Ju) dwnadonuninvedlusiuneu
%aammwﬂﬂﬁLa%u%ﬁgﬁuuazLﬁuma%’mﬁmﬁuwﬁuﬁ 7 YBINTUIIN DNVIAETINU
ANUEUNUSVBIBVENATINVBISERIUad I ausainlnvuslUsAure Ul wanand
NaNnasglaNIIN15N BN NTLANTLIINNISHARTIIING AD aLERIT1INA FI991In
wesysalluwasdaininefilveanvessemelne Tiuimzugniium 866,11513
NaNdALINAU 668,902 Aunel (Office of Agricultural Economics, 2018) uag
fazoouninadunanassldinianisinensidusnuiudin 3NNISANY LD IEUNUIN
) % [V~ (v o 4 dy a (v

WNEnINsUNareastIneUltluensandlnetiazeastnlnalilaiaAuluanyae
ESUNALIUD NIV wilaiTinsUTUUTIRN LA INANALAYUE 91NNAN1TIY
Wu31 dndruazessinilnafivunzavdmsuldusznevomsdnsagusieaussanin
maasayiulavadlaiiegnuanuswisiu (Brahman Crossbred) thwitingiy 171 + 5 Alan3u
9gUszinm 1.6 U 91uau 12 i @Welviemnsdunaazeastnilug 4 seeu fe 81msdu
HAuazaeat1alng 0, 10, 20 uaz 30% Laedla 90 Tu wulnhwinduaduegsening
210.33-218.83 MlanTusiof uagdnsnsiasaiaulnegszning 0.42-0.47 Alansusedn
aodu wazazoosinlnadsdlallalalaslidmansznusoaussaninnisasgaule
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lngndensninveansananfinausssuviinelaanizliennie Mydunidainansg
dunsdanlngdunsauaniiniagldninansivlawmse (Ki et al, 2009) nsUsuUse
AMNNEIMNTIIEASIATY Wy @1siadl teulesl uazuuediSe anansaliusslewila
mstesugeLarnsvdnisamusaUTulnan muesrhadvdnlaluidvesnae
nalaguzkazANaunsalunisgesld Tngainseunisldeiseissau 0, 0.5, 1.0,
1.5 4@ 2.0% VoInguine aud1iu wanuit sudhadiuudney 120 T iy
Pued 2-3 Wwueg thundievhemsdninindeysy nausingi mmsincmegise
N158AU 1.5% vasinguiia lvikafvian (Wanapat, Kang, Khejornsart, & Pilajun, 2013)
Aay NRAN1TITERINE 1T RN N1TIdEsYansiaun LilaAnw
nsldeSeninazesstilnadeusinunsiuld nisdeslavedasuy wagnisndin
Tunseimzguuveslallognuanusmidu weidumadenlunisufuugnuninuas
v o v & & v PN a a
nsldusylevidmiuduemslailievesnunsnsluviesdulviinussansainasan
I i A |
wazanunsaluluvnesieyenludiiuiau o dely

@ Sanus:avans3dy
A e ] v v v a a a P ' P
\WefnwravesmMsldageastnilnavinmeySeseuinanisiula nsgels
vaslnvue uarnsndntunssingguu

@ 535d110un1s39y

LAUNNSNAADY

Tilaitlognuasussisiumes dwiing 174 + 5.0 Alan3u $1uau 4 52 Mausy
AIINABBILUU 4 x 4 Latin Square LﬁaL‘U‘%EJ‘ULﬁﬁumammazaaﬁniwwﬁﬂqL%EJ
4 s36u Toun nIvusi 1 azeaslinlnaniingise 3% VEMWUGT 2 azeesinlng
visingiFe 4% visvidi 3 azeestmlnaningiSe 5% wagviinsmudd 4 azoadnlna
wiingl3y 6%

NSAsBNDIMISHAZ AR INAABY

Tuoygagiinunmseusudmiunslédnifenumdnermans il U1-
04551-2559 Lﬁamsmaaq

mawsenazossirinaninese lnensldazessdinineanlsedwdatolng
Tuweiiufisinasios Jriamesysal dnmhanuazen wé’qmﬂﬁ?uﬁﬂﬂwﬁﬂé’wqﬁa
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= ¢ = ¢l ° o v = o Yy o ¢ a ° o
AuUnIVLILG Tnevsnuai 1 dhaminelegise 3% Jaquite vsnwwai 2 dhamdn
¥ a [ 4 = a‘d‘ o v Y a U L4 = n‘d‘
MEESY 4% Tnguie INuAN 3 thamdnaleglse 5% Tnguis WagyisnuuaT 4
) t% v a U 4 q! I a I3 o a !
PnnAegse 6% TNQUie BaudasnInuudaziin1sazaegisenas/m3e
nnena 5 Alansu yavisnuudluuanhunraniadivaressdlnawnslidiiu
wazminlludswanainluaniwlionnieuszune 21 T (Wanapat, Kang, Khejornsart,
& Pilajun, 2013)

myiaguantAnanmenn laun @ ndu Weduda wazainulunsa-eng
(pH) Ingldnseaudniia wazUssununmlaglvise AuaL kUM LN ATIUTETLAA I

A U v 6 v 6
NMINENMYDININIINYRINDIDWsTNT (nsuUrdnd, 2547)

seuzUTudninaaes (Preliminary Period) lanndalasuemisveiu fe
weAudan wisuihazen wasussnieulidnitunasnan Wusseznan 14 Tu
fousuUvAaes euTudninazgdunidlunsemnzswuliduneiuomisuazaen
s nudsdaimdnuasduiindmdnnewdmaaes lalognuauusivisduines
Umtiniade 174 + 5.0 Alansu 99U 4 @1 lngurayazlasuoImsmuns UG
Aoazepst A nPilUsAuneIU 12% nguine laglasueimis 1.5% dminsa
waglasunaiudanliiuediadui Usinaemnsiiluunayasasdaiminneulay
awnsmaesrieenynivfeuliensviluathiudaly dWudSinaewnivaaesiy
WNeWNIMEE lUTNOMNTHRENT 10% laeuudliensiuay 2 ASe Ae a1 08.00 1.
uay 16.00 u.

Sv8¥NAas (Experimental Period) wiadu 4 ¥1ansnaaes (Period) uiay
Frnmseaedldiaan 21 u laglugae 14 Juusn dignterenifeiveysudniuag
Fausnansiuldegnedase uaz 7 Tuaeving innsguifiusiegnyawasYaansves
WHAZYINITNARDY VRIIINFUFAVDIUARLEINITNAGDY FeUNTWNRT 4-7 Ju
d‘ Yo A U U 1
Wislvdnidinsusudiuemsll

nMsiuUA29819

fedrtomslinazemsivaevasusaznImiuudnguud i uleendy
2 dw lagauin 1 ihuneulugevauseuil 100 semwades w1 24 F3lue ieases

o v A ° v 1% ~ a Y %
minguiis diud 2 dwnevludeuausouil 60 ssmwaldya Wiy 48 FIlue waua
HUAZLNTIIUNA 1 Tadlums Wiedas1ginial DM (Dry Matter), OM (Organic Matter),
CP (Crud Protein) wag EE (Ether Extract) mu35n15989 AOAC (1990) 3LA312% NDF
(Neutral Detergent Fiber), ADF (Acid Detergent Fiber) wag Ash (Acid Insoluble Ash)
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A1UA5N15UBY Van Soest, Robertson, & Lewis (1991) 31@s189% GE (Gross Energy)
Tael#A3ae Bomb Calorimeter (AC 500, LECO, Michigan, USA)
n1sduiivreunalninnIsmisndnvesianaasynda luunazsoues
msnaaes a1 il 4 wdsnsTiemnslugiadn dethluiesvimnsaloduiissimve
Igrirevianun (Volatile Fatty Acids) wazdaszsimanusuduvewonladelulngiau
(NH-N) ﬁagﬂwaammmﬂmmwwgmu 1neld38 Stomach Tube Technique MU
Vacuum Pump Lﬁa@mLﬁueuaqma’mﬂmuwwgmu %5@%’1ﬂ1§u%@ﬂmﬁiﬁlﬁf\]8§]ﬂﬁﬂ
TUinenaandiunsams (pH) uivdanisduiu uasthuesvaniléunes 50 Sadans
WAunsalalnsaaein (6 N HCL) U3unns 5 fadans iieifusnwiuazidumsngavsin
Aanssuuaznslaigiulavesqdunid newhlutuwissdawasududsfigamgd ~20°C
wazndniuanilulnszimnsaluiussnedeiomn (Volatile Fatty Acids)
MAI5UDY Briggs, Hogan, & Reid (1957)
msduiuiegadenvadlavnasannim luLaazsouLeIN1sAaBIans
gmsturindveudaztsnsnaass Inevnsiudenusnadudonsiiigine
Uugular Vein) IngUSunnsuseana 8 Jaaans meiduues 16 uagleSsdauin 10 Tadans
Geadilsiunduniiedai 3,000 seusewd Wuwvan 15 wit thavesla (Serum)
usnuitugududs (-20°0) Lﬁ'aiaﬁﬁmﬁmeﬁmﬂ‘%mmqL%&Jluimwuiulﬁam
(Blood Urea Nitrogen: BUN) LLaﬁLﬂi’lzﬁmﬂ%mmmiﬂﬂmaam (Blood Glucose)
n1sATEdayaneata
foyaranuaitldainnismeassiunliesgimanuuususiuneadd Tngld
Analysis of Variance (ANOVA) @1liun157naed 4 x 4 Latin Square Design lagld
Proc GLM (SAS, 1996) i3suiflsuninuunnsnsuesAadeeuiasnsmaunmeds
Duncan’s New Multiple Range Test #1135n15984 Steel & Torrie (1980)

@ WamsdJdy

HAN1TITeNUI avessinlnaningSeansatieiiunnnmazeastnilnala
ANy NN NTDIazesl AN ndAsaiy Y9d Ny waziiduda Fsdedn
Y A Y aa | IS o Y a N | 12 "’
WudnweazNasudefae diulunglduiniady nduveu ddudanuu iau uazldidu
= a | 1 | I 1 = o [ o a
LN WINTUININAT pH wuINA1 pH agﬂ,um& 4.3 999n L UUDIITVNAAMAING
(919299 1) nMFAeTsiluieslfuiinisiiemesdiussnaunaaiive eI snnaes
Toun wghiullan wazdulsznaurodlnBuzAe 9 0991TNAADWIT 4 NINLUUA
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fifaAsvosinguii BuvSeing Wsiuneu elofiliazaeluasidunans (ufawad)
wasnioloftlidazareluansidunse Gnluwaglaa) (M5199 2) HaveIABIRUsENOU
mapivesazoosinlnaninluadidadunsauenomsdnsanuanaosldnisnis
mwmmﬂ%’uﬂqa@mmwuazﬁmzaznawmnﬁu%’nmlﬁmu?iﬁu

A1597 1 AavandAnisnienmuazaiaudunsn-n1a (pH) vedazeesiniing

niingise
NINUUA AMENTANIINIBAIN
szAUgL3e (%) a nay \Woduia
3 4.4 dhamaud ol Wiy
4 4.3 dhmauda 7nou WU
5 4.3 dhmauda nou WU
6 4.3 drnnaudy nou WU

STAVLLTY .
muu'muuaﬂ
3% 4% 5% 6%

oM@ 8645 8755 8834 8954 . 89.60 .
e e O QU oo
OMOO ra6 8684 8740 8780 86.90
CP (%) L 12sa 12521250 1248 880
NDFGO) 6583 6700 ~ 6858 6896 6320
ADFOO) 5526 578 5810  59.74 2390
EEGO) .80 414 410 ate 170 .
AshGo) ... 813831 925 946 1320
GE (Kcal kg'l) 4,230 4,480 4,670 4,980 3,994
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navesnistenldveslnvuzanasiloseduresyiFoifiadu (e 3) wui
Tadofléfuomaminaudd 1 wagvinaudd 2 Sannuannsolunisdosls
vosinquits Buvedng gandvInaudi 3 uasvIniudd 4 Yusiauaansa
lunstosldvaslusiuasdingdluladofilduninuudd 1 wasvinaudd 2
duanuannsalunisdesldveadoloasiidmianluladefldsuninaudi 1
LasvEMILUAT 2 Ssoradumnegduniefifututefueuaansalunsdenld
uioeslsfinny Arauanansalunstesldvesinquitsianun Sunietag Tusiu
\Hele NDF waz ADF lifinauunnsnefiumneadd (p > 0.05) wardmuin azessinalne
niindegiFolidamanoudunaunisiuldvesermsnaasdaeieAnlunisonsu
siothmtinuumuedn datliuansnsiunisedn (o > 0.05) Fansivldvesemmaaes
LLazmmsﬂgwmﬁmangm 43.17-48.33 Uag 89.00-91.33 suadnu nsiule
sususeininuuueinvetemIaaemINLUAT 4 Suultiiidnisiu
gendmnvEviaud ssioradosnnanUimalusiululasaudmadenafiuiy
yosUTinugdunidlunsumizgiuy yilidamsgosaansldiity demaliuiana
Rl difingetn

M13199 3 HavesaveestIlnaniingSedanisiulauasnisteslnvedlnyuy

[ =

ITAUYLIY

u

79013 SEM p-value®
3% 4% 5% 6%

Body weight: BW (kg)

AAAAAAA nitial BW (ke) ...17516 17416 17816 17638 564 012
....... Final BW (ke)  .....22838 22436 21884 21410 509 030
.. 120-day weight gain (kg) 53.22 5020 4066 3772 650 016
ADG (kg/d) 0.44 0.42 0.34 0.31 0.06 0.16
Feed intake, (g/keW""/d)
....... Dictary inteke 4317 4617 4817 4833 464 012
....... Jotalintake 9135 9033 9085 89.00 186 030
Nutrient digestibility
DM (%) 68.99 6799 6657 6697 1.22 0.98

—_

134 Uil 16 atuil 2 (sngAu-funau 2564)



navasnsldavensiminandndeySedeusinanisiuld msdesldvedlavuy
waznavsinlunseinegsuvedlailegnuauusiidy UsEEU 1589800 Uag ANARSTY Asadan

[ =

TEAVYLIY .
18013 SEM p-value
3% 4% 5%

ADF (%) 5337 53.64 5447 5449 1.06 0.25

Different superscripts in the same row differ (p < 0.05), ADG = Average daily gain,
SEM = standard error of the mean.

® Probability of a significant Duncan, effect of urea levels.

dmunmsnaost WulwavaansiasazessimlnavingiSesien pH, NH_-N,
TVFAs, BG uag BUN lduandlumsnsd 4 Farnadeliunnsneiumsada (o > 0.05)
é’f«fumﬂ%’gL‘%EJLﬁawﬁﬂazaaa%’wﬂwmiuszﬁuﬁLﬁu%wmﬂsmﬁu lidamansgnu
sevduniduarnszuIunsndntunseimz sy uasyhlviddiaiiveadenlidunnsiiaiu
9@ (p > 0.05)

M13199 4 HavesareariminaviingSusonsminlunssine AT uaiiveaion

sEAUYLSe
Y

518115 SEM p-valu’b
4% 5%

Ruminal fermentation

Ruminal pH 6.78 6.87 6.86 6.85 0.12 0.61
NHS—N (mg%) 5.46 556 554 558 0.79 0.30
TVFAs (mM) 9774  96.62 94.62 9382 4.32 0.36

BG (mg%) 7896 7796 7656 7654 252 0.59

BUN (mg%) 11.65 1165 1177 1160 1.26 0.51

Different superscripts in the same row differ (p < 0.05), NH -N = Ammonia nitrogen,
TVFAs = Total volatile fatty acid, BG = Blood glucose, BUN = Blood urea nitrogen,
mM = millimolar, SEM = standard error of the mean.

® Probability of a significant Duncan, effect of urea levels.
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@ anuUs1gwamsddy

ARl vuzvetareastlnandingiss nuiringAukazesAuseney
NMAALIYDIENTEIMNT (1151991 2) B mslulsasnInuudianuamlavue Wy
Toquiia s ludu mlawad wiligaglaa waswin denldunnensiunisadis (p > .05)
lnedseiundanueglugig 4,230-4,980 Alauaasiseflansy n1sliemisazees
Trlnandngielussaunuandeiulidamaliifnanuuansisiuvesdmidnlaile

= o ¢ a a o oA o | v ¢ & &
Fan1sdaasigilusiuvesfunidiondoaglunseinizsiuuresdniineides
o ¢ a o a & ad vyvy A~ ¥+ = o &
wduasenydunidlusiudulnidelasuamsiiieae nsldlegseluemsdnd

(% [ '
a

= o Y = o o a Qy o 1 &
LAELD89E U150 e T9anAkuzinvesals Suuea (2532) wurtininlawaznsele

[l 14
aa o

nildmiinsening 130-230 Alanu Adslasugiselaiiu 45 nfusedideiu wagnsly

a 1

gisvazdransuulunstoTngauiiluwvadusiuluenmsdnd (Millen, Pacheco,

&

Arrigoni, Galyean, & Vasconcelos, 2009) wenanigisenilaieg againtunisly
Jue1nsdn’ (Loest, Titgemeyer, Drouillard, Lambert, & Trater, 2001) Usgnauriu
nsiasuluamstesiunisvialusiu annisnaaesiidtegluannsunadaliding
| a Ao Y a a & [ ~ Iy dll =
sen1swaguilasndauiunisiasyivlavedlaie wivszinataiauiessy
a ) = = v ] = a a a
wWaguiluwenluidelulasiauuazgnaaduidignssuaifenlulsunnngaiunings
5EU4 4-5 Taansulesidud azneliinnnuduiuiudnila (Highstreet, Robinson,
Robison, & Garrett, 2010) N1stfinTuvsmting1v0dlALloa1NUNAaBY (15197 3)
! & A5 o o oa X P & = ¢l q ¢l

WmﬂmuamummmmemuLaaﬂqaqm AD NINLUUAN 1 Wagnsymuuan 2 (53.22
uay 50.20 Alandudes) auaInu walddauuanaeiuneads (p > 0.05) aglu
HadenAdeIiu (Benedet et al., 2014) 1euin TulmannauimeEneuwilalaseiuves
amstuiunsldeisedanUaaetdiiisedu 400 wag 800 niusiaflaniulueims
Lifiufduiusuazlidmasioussdnsnnnisgeslananuavedlnvuglulaie uasseau
vasewsutiunsldeSeUandaestiluemsiussiunadulidmasiousinanisiula
vodlalile lnefseduvesomstuilsnsimsivavesinguitiay ingdunidlaani
1M ITUTEAUAS BT INTATRUlavedlatile nunlalleddnsnisasyauladeiu
NMslesuazeastnlnandngiSegedn Ao vINWUAT 1 uasvisnuudd 2 (0.44
wag 0.42 Alansuremineiu) mua1dy wallilanuuanasiun1seda (p > 0.05)
donAadiu NRC (2000) wugtrintariosunar Uinidn 200 Alansu deslasuemns
Ao o | v & ) ] = o 1w a A O

nasugenlnvuzgeslaiiun linndi 1.8 Alansuseiu wazUsunaldushunianun
laisiinan 285 nusteTu Favlddwmansenusetmiindiaavheuar dnsnsaseiuls
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Fennsnaaestinud WewSsuisuemsniasugiseluseduaiu dwasodmiin
manvnguardnsnsasyaulaiiuulliuanas Fauansineiu Xin, Schaefer, Liu, Axe,
& Meng (2010) sreauimsldeseluamsdnindugdelanlaesd lnsanie
Tupwnslatleyu ssteiinussdnsamnsdunsenvesdunidlusiu Ussdnsam
msasgiulanasnislinandsvadlailoyu wenaniinaveanisvaaesduanslili
A7 pH, NH,N, TVFAs, BG wag BUN (1151991 4) lalwansinefiumieadd (p > 0.05)
@onAaesAyU Chanjula, Ngampongsai, & Wanapat (2007) s1891u3Akenluily
Tunssimzgiasiiudunuemsiinsuwsiaz lidwadaduniduaznszuiunmmn
Tunsemnegian uiuandeiu Gardinal et al. (2017) gauinnisiesugSeanUdesd
danasionislduselovilaveddulasiau YSunanglea waseSelunsvuaidon

ynmsfinwlupsailuandliniiug msuiulgnunmazossinlnalagnismdn
% a -] -dy -dy L Ya ¥ C% a a
fugise ansadwnldlunsidedaiield lnensiifuavesstinlnandngiSewesy
frungan Feazessinlnatudunanassldnisnisinensdnydanisvesdenin

¢ Ao A A @ o N o A = |
wysysal Nilwdenaduduiuinnuasinunsnsleumihaneiletiagauansiely

waNINT NanN1TILAINAIIRAARENITUTENBURITNILAZNITTINNGU Y
YaunynInsunsaiauduwlaieliaunsausuugnannemsanuanassls

Na Y a v a o o A A vy a ¢

nensineasidlegluviestuinldliinusslevidmiuidedaield annsinsei
Jayariungugifedlaiile nulmsusuussnunmazesstninanlggsud miunGn
Juemsidedaiioveswmueineslunguiidedaiie duamaiay dunevuuau
Jiamysysal Tngdunmaaindiuanuineutarauuaainsineusdaunnig
LA¥INNSAANNUNENAINITITY nunnuasnsiianuniasuinuiuusmanassla
Mansinensuldlagianiznisinagesstiinaluvisaduinldifedailievomues
o b4 ¥ [ a v a = [ LY saa 1 a X
vareasiminaluingivemsdnidnviiaviidudminmesysainden Iadiudy
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‘g a v ! -'-1911 IS goj L a -'-g d‘ A ¥
waNINU HaMTIFeNU lawlleditmindaiiuiuaivasande avesstnilng
niineIgeL3e 3, 4, 5 uag 6% Wmtindaiiuuaie 53.2, 50.2, 40.7 uag 37.7 Alansy
nI0donIINITLIYAUTAYINAY 443.0, 418.3, 339.2 uaz 314.2 NTuURDMIADIU
PNEIAU walduand1aiuneadd (p > 0.05) Bnvisdamuindunuuazilsaniaile
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whgag 2,034.75 umsieda Beldszeviialunisifes 120 Tu uasinunInsimauyu
Tunsudnemsannnisuiulpnunmaressinlnavingisoame seauiUosidud
1 a d‘ ¥ d! a v Y @ 1 ¥ a d‘ U ¥ 1 1 %
Yoerngsenly Jananuddeuansiiiuinnisidgitensedu 3% lnaldunnsneiu
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ningunldsedu 4, 5 wag 6% MNa1RU
AN INIUTUU RN YR taEeRId A INMFITE wuzdrinsly
o = o v A o Yo o & & Y o
seavgiselunisniinazesstnlnaivethinlddmiuduemslailoaunsaldese
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1. Audnunignanienmuedazeesininaniniinudnuugiiduewandn
firuaziian pH agiluyae 4.3

2. asAUsEnaUMILATvesgnIo M TlsEaulUsAuegluYle 12.48-12.54%
nasuegluYas 4,230-4,980 Alauaasiseilaniy

3. msnmnataiulndeugegafe VAT 1 uasyEMuAT 2 (0.44
way 0.42 AlanSusiafsiadu) audau

4. amshuldieiminuunuednvoswinansiuazeimsnanuaeglugag
43.17-68.33 uay 89.00-91.33 ¢udwiu wagiluuliuidmsAuldvidnuudi 4
(48.33%) g9NIANTNLLIUA

5. Amsgerlavosinguits SuvSeing vEMuAT 1 wagvInsudn 2 gand
VEVIAAT 3 LagySnausdi 4

6. muanunsalunsgeslfvedlusiuaziirngsluvinuudd 1 (66.87) uas
VEMIAUAT 2 (66.78) muaiy druanuanansalunisgoslfveadolesinmiign
TunIniudi 1 uaeviniadd 2

7. HAKANgAYNEINNTEUIUMIMEINTUNTEIMNE3IU A1 pH (6.78-6.87), NH,N
(5.46-5.58 mg%), TVFAs (93.82-97.74), BG (76.54-78.96 mg%) ez BUN (11.60-
11.77 meo6) Sienlndifsstunsiiuualtiidweaniifsgtudodeutumslissdugde
fnananviIviudi 1 wasiiutugeitaaluvviaudi 4

daLauauuzNsinIdesialy

1. insasnsannsntiwanisinuiunduuuamsuniniazessdnlng
sussnanmildenmindugde telfidedadle andunudomsluriemg
fuaunauenmslade SnisdnimanassldnamanuesulilifnUsslovigem
Frenaimduemsidesdnd

2. ArsnwesendmnsuMsITemsidaressiinaludnifsndewiingy 9
dielilFosdnusiianindmivldduevnsdnd

3. AIsANITElUAUYRINISUTUU AN MDAz Rt lNATINAUNIT LY
dunEsidusslenidmiuduemedn ity

4. msfnwnsiazessininanldidedadousituluduasusiaie
anduyuAIDIMNILAYATNANRN T AB R ]
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@ Abstract

Two groups pretest posttest quasi-experimental research aimed to study
and compare the effects of using physiotherapy teaching program based on
Health Belief Model (HBM) and self-efficacy theory on pain intensity, physical
function, HBM and self-efficacy perceptions in Chronic Low Back Pain (CLBP)
patients in acupuncture clinic at Fort Pichaidaphak Hospital, Uttaradit province.
Sample sizes aged between 20 to 45 years. They were assigned to experimental
group and control group (30 patients per groups, totally 60 patients). Duration
for study was totally 8 weeks. In experimental group was received standard
acupuncture cooperated physiotherapy teaching program based on HBM and
self-efficacy theory while control group was received only standard acupuncture.
Research instruments included Numeric Rating Scale (NRS), physical function
assessments, 4 dimensions of HBM, and 2 dimensions of self-efficacy
questionnaires. The data were analyzed using descriptive statistics and comparison
data using paired sample t-test and independent t-test. Statistical significance

was set at less than 0.05.
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After receiving 8 weeks teaching program, results showed that patients
in experimental group had significantly greater averaged scores of pain intensity
and percentage of physical function (p < 0.05) when compared with those in
the control group. For mean score of HBM and self-efficacy perceptions
were higher significantly of average scores when compared to the control group.
Nevertheless, there was no difference in average score of expectations of behavior
toward reducing CLBP between groups. In conclusion, the physiotherapy teaching
program based on HBM and self-efficacy theory could implement to reduce

pain intensity and promoting of physical function in CLBP patients.

Keywords: Physiotherapy Teaching Program, Health Belief Model, Self-efficacy

Theory, Chronic Low Back Pain, Physical Function
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AFULNYINATRSUSEI U wazanusavinaulalaes nssnenawunls 2 Uselnyvian
A9 NSTNBLUUNISA (Non-conservation Treatment) kazni1s3nwwuulitfn
(Conservation Treatment) WU N150NAIAINIENAWANIZAIL NNSUSUWABUNNG
nMsSuusenuen msvimen it wagnisSnemadendu 9 wu loag Hdadu
TnenssnwwuuliiidauuduswimanisinudduwsnildlunisshwdUaglungy
d‘d U 1 1 dy [ d‘ 1 o 6 % = d‘
llenstiavasdiuaiasesilusseeMligulsann (nussnu uiniem uasAudu o,
2554)
v} (% a I3 1 1 | =K 1 o

Tumingnsfng nuinlugiel 2560-2562 UseanyuilsnsiUieainnisvinny
vasUlglsnsruunailosulasssnuaziilaedalaiueg?l 16.01, 6.25 wag 6.46
AouaulszyIng mua1eu (@dnauasisuauimingasing, 2563) Usenauiu
miiwmuaﬁawzLﬁauﬂ%’uﬁmiﬁﬂaauamamﬁﬁﬂ‘ﬂaL%;J TSI UIaAERTEA VNN
wudthevmvasduaazesinunsuusnslugiel 2560-2562 fifisSavay 38.7, 33.6
WAz 38.3 suanu Llefansanduiuaiigiienniuuinig wudnlidiuiu 3,017,
3,462 U 4,127 A3 mMud1au wansliniuiluusasdiuwnliudnsanuynessiuau
Vo a [ 2] a @ -Qy d‘ &
H3UUSNSuAZEnTINsveLinSuuiMsiladugadulses o (Nsuunngnmsun, 2562)
TnendanssnwiaduaziinisaaunazliAnuzti In15uanNeNaNTLHLRY F9U19ASe

M Y a a U = 1 o QI d‘ Yo a wa v 1 v 1 d‘

LildeSuresgasiden fiheddldansnihdnlasululianulasgsgnasssieiiios

a wva 1

Ingienizizainiseenidinie wazlinseviniiuianuddy iU jiRedsainaue
Juibiennsvinlimeviasasuuildundundud UsznaudulUlieuinnds
1 1 d’l U d‘ 1 1 q’ v v U -dl 4 L o -dl ¥ L4
druarnsesimonmshiyiandiunislvideyadn nisinuesieinduluviaundesld
wsanedn 9 legriaisnisqualesiunuiesaineinisuiavasdiuaiasesuienu
Mgndes Tiudenisunausedlalunisquanueuiieagiinu

NN UAVANAYINUTULUUANUTDAUAYANYBY Rosenstock (1974)
< aa £ b% a g [ d' 1 = =
Junguingjaduliyaaainanuasenintunistesiuanudsstoaunin insdny
athansvangngItuNTaneINsAIHAUNAVNSSEUUN SEANULaENA13L e (Rundnwal

€ 1 ddyl 4 v Y v Y= L3

Agow, 2558) Naufildadunisiuiaiuulswedsa Mssuiieuseleviveants
Snwuazdesiulsa n1ssudeguassanazdstninlininn1sufus egrdlsiniu
nMsfnwneItesiumnnsitevmvdsluaauuinsiuaunmaeuislosay
galvednrinenunisfnwegvaneuszns uenanilidesianuauladmeugetannse
ALY (Self-efficacy) 989 Bandura (1997) 1Usgnaldsiuiu damgufanuasnse
auesduwAnidutiunsianinssuiinnuausovemy Ussnauseuuifn
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fidrdnfe n1s3uianuansanuesazanumanislunadnsvesnsufua
Tnerts 2 vl avthuldidunseulunisesnuuufanssusing 4 Tunslilusunsy
auAnvariinufoRnisnguionseduliiinamunseninAnrilussduiyanauay
sefunsIlUFauTusAAfuL By saufenisviiAanssusng 9 Adaaiudiunisiii
ArwannInvesedlunmsiansonsUandsduaaEediithudenues

fatu §AdeTsaulafnunagimunlusunsunisaeunisnieniniisany
sUuvum e uguamImUquiamasnsanues sUszendlduitamliiy
fthetamdadiuanaieds lurdinilady Tsmenameideauin Smiagasind
dieliflhaRnnszuiunsiuiiasassminidesiusonnuaninsavesauedumsdans
omstandsdudaie¥henues ieanszdummiuiinuasaunsofiaruanso
yameldlndidssund aantsnduanifudn Suasilugnsiinaunmdiniady
Sanus:avanisi9y

1. Wle@nwinaveslusunsunsaounenenmiidanusUuluuaNide
AIUFUAMNTINAUN B AIUEILITOAULIRDIZAUAMUAULIN $2AUAINEINITE
119118 MI3UFANTULUUANNITRA LAY kaTNNTTUSAINANINTIVRIAULES
TuffthetnmdidudeFessfinsuuinislunatnilady Tsmerunareidoniuin
Jaingnshing

2. ieifisulfisuanuuandeszninsduaduiin sedunuaanse
yaMY MIFUIILFULUUANUTBAMUEUN N LATNTIUEANNABNTIVOINLBITBS
fuaetandsduaasodiluedindady Tsmenameidoniuin domingnshng
flszunsiladusmiulusunsunmsaeunemeninirdanusUuuunnudesuauam
Sufunquieruasnsanuies funguitléulusunsunsinulaeBnsiadunuund
RTINLERNIe

38dutumsioy
RN mnaelnaeINgu INNANE LA EINITNIAGET SEELIAMaNLA 8 UMM
Uszrns Ao JUleuen VamAmeLazinange 01y 20-45 U Miunsuuinig
addniluduvedlsanerviaaieideniuin Yminansing lisun1sidadeainunme
@ Y v 1 ! & o a 1 Yy = wa 1
ugthemndadiuanasess vlialinsvanve lnglideyanyailoulsy iinssnw
AUreuanluyiel 2562-2563 §1uu 298 AU
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WnveinguiIegle Auinlagldlusunsunsuiiunes G*power 3.1.9.2
AmuAsIuIaluNIIAEeU (Power of Test) NiszAu 0.80 MuAszAUTEAAYNISEDH
(Level of Significant) A5¢AU 0.05 WALINNAITNUNMIUITTUNTTY LARIUUIADNENG
(Effect Size) TufuusAuaIsan1aNIgaINeINITUIANEIdIua 13850y ysnY
yaleauwau, flunins walaniy, way Jevind fuswsina (2556) larvuadnswawiu
0.65 MY LAUWIANGUAIRENNIMIA U 60 AY LATABIIANENYMEATLNNIN
ANSARLYIN-NISANDDN 9T

nNIN15AALN (Inclusion Criteria)

@ 2 d‘ Yo v ¥ aa @ =l 1 = a

1. WWurtheuenildsumssnemeisnisiladuniledognausied inavenas i
9183813 20-45 U

2. 191115V A9 UANNNINIUBENUDY 3 LD

3. "Lﬁ%fumﬁﬁaéfsmﬂLL‘W'V]sﬁjﬂmwé’ﬂa'aua'wL%@%'QLLUUSU%MWWUE%WLM@

< va ' a P

4. JWuianunsasuesndeuniuinglan

5. SULBU15IUTIATINSITUNIEANUALATL LAz UITaNSIUNNSIVE e
iehe

na9in1sAnaan (Exclusion Criteria)

1. flannstinasdinaannsuamauude

2. Iedndnlunisesnianie laun lsaiila vielsaanudulafingeyin
a v v
Anruaulale

n:i' Al a o

wraelleNnlvlun1siae

dmiuinseslenldsiuniudeya Ao WUUABUAINANUTBAIUAYAINIIUAY
noufAnuaInsanuewesEiumIULInkaEANEINTaNIN1e VR Ue TS

| 1 dy [ aa < ¥ 1 [ dy
duanasaslumddniady Usenaumie 5 diu sadl

dwui 1 Jeyanaly Usenaudig 91g wiel Avllulaniy dnwazn1siney
SYYLIANVDIDNNISUINNRIAIUA19T D59

1 -:1' a [y < Y2 | dy [} 1y a

il 2 wuudssdiussauanuduiiavdsdinaiasesilulagiu Ussiliulag
THunsTaanudulanuuudiay (Numeric Rating Scale: NRS) (Pathak, Sharma,
& Mark, 2018) ﬁ@mﬂﬁﬂzLLuuﬂameamImﬂﬁﬂaaLﬁu@:ﬂizLﬁué”wmmm U In
gnuuniuges 10 do usadosdidavsius 0-10 Tag 0 wunefs ifinaudulin
d‘ LY 1 = =] < d‘ i
IasdiuaInas wag 10 vuneds Jannsiudinunianaunuliln

=
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@il 3 wuuUssfiuanuansonisne Ussidulaeuuudseiiuinasgu
Oswestry Disability Index U ng (Franca, Burke, Hanada, & Marques, 2010,
Sanjaroensuttikul, 2007) 713 9 48 TATUULTENIN 0-5 Avuuy ateTiuszidiu
UsENaUnIe ANNTULTIYRe0IN1SUIRn NMsguanuiedlutindsednTu nsenves
nsdu Meids M5By nisueu nsdndean waznsiiunie Mntuthazuuuiy
snAeuliieglusuresiesas TndBadseduiosazvesrazuuugedeisdindany
suusavaseMItiavdidiuatasest viedimsfaruanansanisnien

duil 4 LLUU‘UizLﬁugULmem%ﬁmqﬁumw UszgndanNnsanuves
Pndnual wdgeu (2558) Tnederauuszneuse 4 sy fe mssufiferiuaiy
suussvaslsniandsduanaiods 6 4o nsfuiiesslovivesmsdnuuas oty
Tsn 7 40 msfusfeguassasiomsinwiuaziosiulsa 7 4o wazdsinisonisujda
dieanornsUiandsdiuanaiess 9 9o sauavan 29 4o Tnsdenneuiduinnsidu
Uszanuanen 5 5giU fe 1nnflan 1nn Ununans tes waztlesiign Tazuuuszning
1-5 aziuu IngtA1AzuuuAuTULAREAUYBIERBULUUARUA NI SMETILIUTE
wewdaadiumazuuasiiiu 5 (maaun Tusss, uayy Teug, way 01find dniFesun,
2555)

dwdl 5 wuudszidiumsiuinuaansavesnuieslunisguaninsUannds
dudFesshenuiesdithu Ussgndainnisnuvesesin iy (2553) Tngsnu
Usenaume 2 mu fie MITuiALaunsanules 8 To uasaumanislunagnsves
M3URTR 10 do Tastovun 18 4o Tnewdenmeuidusnndinuszanuee 5 seiu
fio 1nflan a0 Yrunans ey wastlesiign Tazuuuseving 1-5 Azuuu Tagthen
avuuuAv sz UB s UUABUMLIINIME uteifieuUanTumaz L
Wity 5 (Mayawn Tunse, wiyy Toug, wag 017ng wadessun, 2555)

N13ATIFDUANN YD ILATD ST

;ﬁé’ﬂﬁﬂLLUUaaumuﬁmuﬂmﬁmaumﬂ;EL%aamﬂiyﬁﬁuau 3 A lown wwne
FuengInTI warenIEiuassaTMARS 2 v fansananuesadaiden
wuhluusiaemededaaunssiou 0.66-1.00 Mntuinuudeuailunaaestdify
ﬂﬂasﬂmwé’ﬂd’mmaé@%’ﬂ Tuddniladuenvuuwimisduimingasing S1uau 10 Ay
dmsuiudsszauanuiduitiauaznisuseliuauaInnsenianig vadeulneds
ns¥atn TneUszdiun1siudonnis 2 st wuhiideudeiiusindu 0.93 uay 0.87

14

Mud1eu dmsuiuuysziiuguuuuandesiuguaniaziuuyseiiunisiug

U
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ANANNTaNLLEY 1humAnudeiulagldduussaviuearuesasouuin
(Cronbach’s Alpha Coefficient) wuihiananandesiuwiniu 0.80 wa 0.97 sudsu
(neAanudesiufivonsuldlsitiesnin 0.70)

n13AiuNsIY

nuATeilFTuNsTUTeIINANENSIINS SsTINNT el LAY unTinede
swAneasAnd nneiavlaseinis COA. 049/63 FuseailaTuil 24 funaw 2563

1. vvidsdeveeuyndduauideanumingrdesiydgansang
fafguaensuaziiminnuedindady Tsmeuameideaiuin Jamingasingd

- v

\WOURBUYINTIUTINTOYALATALTUNWINY

2. {Afedrmansdofiisuiavdiduaateds wsdnnsestaeiileidy
ngusogslunuidnmumunariauadAvimunnnyssideuvesiiioadin
Hadu dsaneunaeefideauin damingnsingd

3. ftnewdenuliRnderuithelasiBnsinsdwidiodaane fu an aanu
Tngluafausnitnugine friomdoauldvhnsosueinguisasd dunouismasing q
fiieadestuniside suieduenmsiivingandvesitae Taglinalunisdnauls
iihdailasamsndsannesuieungtasiunsuluuds 24 $alus (1 3u)

4. WegUasneviuidnsiunsideluenarsduseutdiswnisidodu
aednualdneg Asudwau 60 au §idevinnsduiithesmeismsduognsioiledmua
adlungumpaeavienguauam Inenadumaasa e nauilldsunsiladusauiulusunsy
msaeunamen i1t lngUssgndguuuuanuidesnuaun iniuvnuia N
PUB waznauAUAN fe nguiildunisnulngiEmsiladunauund nauag 30 au

5. fRemdeauldvihnstmneduiie Taglufubudidumaivsus
%@yjaﬂ%’jﬂﬁ 1 fihevhnmsUszdiushuusidesnsnuilunuAdsanuuuasuna a Addn
Hady Tsanenvnaeefidenuin Ymingnsing tnglinailunismeuwuuasuaiy
Uszanay 20-25 Wil

6. dmsulUsunsumsaeumMemeamiianugULUUANUTeMUgun LAY
yqufianuansamuedlufinendumaaes fiseasdonvesianssuiuuungalvg)
uazngueen npdnRanssuionun 4 afs damiiudunn szeznatlunmsdaianssy
TuwsiazafaUszana 90-120 w1l sauszevnanivay 8 dUa lasasouaquillom
a3y fail

=
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a g’l d' % o’d' d‘ a % 2 v o w

NaNssuAsSN 1 @i 1) Fefanssuasreanuidn Usenaume szt
NFLUIUNTAINANUATEMINUALNTTUIINUFURUUAIMITRAUEUAN AMUAITLTULT
299L5AKaTUSEIEVUVDINITINET LUINNNISUBINUALLDIIINDINTITUINNEIAIUAS
5059 n1sasemuiuiignasunglfunisguasInisuIavaedIua1use sy
(FANTunl Lok NMsUTEliuseAuANULIIYRIINTUIANAIEINE1ITRSY ey
AHENNNTINNMEMIEAULY M3TiANIeIsuTSeeUsEnauda U AdUIAle
ﬂ’]iLLf\]ﬂLL@S@%‘U’]Uagﬂﬂiisgﬂﬁuﬁﬁ@mi(ﬁ]LLaGIULEN"\]’]ﬂ@?ﬂ?iﬂ?ﬂﬁﬁﬂﬁiuﬁﬁﬂL%EJ%’Q
NUU m{rf]ﬂﬂg‘jﬁ’avi’mwﬂu%%mﬂizai’ﬁuuawhmqmﬁﬁ’muﬁgﬂéfm ANSTNONUNBU
aﬁ‘diwLLaﬂL‘UﬁauﬂizaUﬂﬁidﬂamwﬁadauéﬂqL‘%a%’aLLUUﬂﬁjaflmgiW’jmg‘ié’mLag
AUAY SR UenIeiue) SIMTEEAMNIMNA 120 U9

AaNssuASIN 2 (FUain 3) Fananssuas1autnuneg Usenaunie n1gasis
nsfuimuguLuuANLdenugun AunsiuauassaiiieitesiunisuuRnu
Lﬁ@é’fﬂL‘ﬂmmsﬂumi@LLammmLﬁ@ammmiﬂ’mwé’qmuéwﬁa%’a S2UINSUBINULAY
sedinseiaedanseAunasyinliiinonsUinndsdiuaasess n1sdnan ndswnaey
d‘ d’l 1 Y o a -dl v v 1 v v
Mpesenslitinuasnisinay Ranssudild laud nislianuiuseneunisusseny
nsaenmikuuNMIIRan mwIngeslutukas Ivinulminay nsinufuRns
ONAAINIYRNILAIUNDANDINITUIANAIFIUATNTDTINILAULDINUIU U 5 91N
LATLULUNITU T UNATDINITBENANEINYAILAULDY) STINTLELIAVINUA 90 WU

a & A o ¢l A a Y ) Y a ¢

AANTSUATIN 3 (FUANYT 5) TFoNANTTUAIANUTBIU UTTNaUME NTIATIEN
Uaduaudstnisenisufiivesthemusuuuuanuweruaunmlunisguadesiu
ansUIanAsEIua13es MaEsuLsansRuligUieinanuweiulunsguainy
91N15UINNAIEIUANNIBSIREALeale (Aanssudly Tawn nnsaunukaniUdsu
UszaunisalinenfugvassadyministuseninafUisuazlinissnw msuugdisi

A a | ) 1) a a wa Aa A Y v sy A

WUUTIA NMysAuTeTniuluies nsneaunieuluU UARUNRNEIRUNAENSAUA
guinanNnsuJua msinnumuviteeniidenig wasnislimaslasenineae
AIUAU) SIUTTYLLIANNNUA 90 W9

a & A o ¢al A a ] Y] Y

AanssuAsIn 4 (@Uasin 7) Feianssuasiewsstunnala Usenaunie
nsafanssuianuanIanuekaznsa A unanitlunaansannsu TRves
M98 ANNANITOAUBY FIN15ATIANNTUIANUAINITAVOINULDUNBANBINTT
Unndsdruarasesiliussaunnudnialnenafiasmdgyiudgmens § nsass
wsegelalunmissnwiennistiandusesiegesiaiiios (AAnssuilld lauwn n1syiuda
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warsIneAUTIfmNaINIsavesuLedluNITLaRINITUIANaIdIuE 1913054
NSNUNIUDIAAIUITIMLA MIVBNLEUTEaUNSRlNaaNSMUASUANINNTUS TR
AUATLATLUEL KAENTNUNILBIAAINTIINARTILATY TIuTaNITUBNHARNENFAN
nsthailaiteusluugun) sussesiamiaan 90 wndl

duamin 8 n1susEidiuma Usenaume nMsUsedliuwagIndiudsivinn1side

[ 2 & & & 1% a [ 13

raaasaEuNTlUsuNIUATUNY 4 A3Y Usenoume MsUseiiiuseaue1nsidudig
MadEILA1L39 51 NM3UTZIRINANENINTINI9NNY MIUTRINFULUUANUTRMUATA TN
wazmsUszidiunisfuianuaunsavewmuedunisguasInIsUinnasdua 3o

°o W  w, : = = a a

dmiugUqelunguatuau ludnslilusunsunisaeugudnuile 9 Liady
fifisan1sneukuudounNwide suiulasunstladuwaznsliaufinwinuisund

1% Y aa < & 5 ¢ 9 ¢ o

WNTFIUINMTNTVRIRFTnHaTY AsEdUAIT 1 auATU 8 dUa% lnendsain
dugalusunsuud mingUaglunguaivauiaiudesnisidnsulusunsunisasy
wugnugglunguveass fIdeasinisidaiuianiedalusunsudainanlvun
AUEnauAIUAY

aa a a [

ananltlun1sianeidoya

PoyaviluvesutheldadBdanssaun loun Msuanuasnud Seuay Anade
drudenuuinggiu MlaseideyalUSsuieusenintngunaaeiLaznguAIuAY
lngldafi Independent t-test uazn1elungunoauNITNARRILAEUAINITNAADY
Ingldadid Pair t-test MuuaszAUlbd R MIsaANUDNI1 0.05

@ WamsdJdy

foyaluvasioe

;EI'J:Jaﬁgaammjmmuﬁlmgﬂmwwma Sowar 73.3 uareway 60.0 lungunnass
oepade 3227 @ulssuunnsgu = 6.9) ngumuauiiongade 38.1 3 @udsuy
1MIgIU = 7.3) dsnnngumaaesiidviinanieiade 25.0 ke/m? (dandoauy
AT = 4.6) uaznguAuANdLINNEIfuEinanieady 24.0 ke/m? (@nudeauy
wesg = 4.5) fihelungunasssdrusnniidnvaznsinunuuinha fevas
40.0 waznguAIUANdINIINIANYUENTINULULEUYIBAWINGIY Sevay 40.0
wagnuindnlvguesiineiansnguilssozinavesernisuinmda oglutis 3-6 eu
Sovas 733 uarioay 50.0 AU Fan1eil 1

=
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M13199 1 Aaudnuaeiluresthelunisfinm

naunaass (n = 30) nauAIUAN (n = 30)

37U Lauay 37U Lauay

171191 3 2 6.7 5 16.7

WiguiguaziuulafeuaiuUsninn1sAnuveingunaaeLagnauaIunLl
AoULAENAINITVAGDY S¥EEiIal 8 dUAW fakanslunisned 2

A15799 2 NSUSEUTIBUAAELULRAEURIILUTIAN Y TBINAUNIARBILAYNENAIUAN

NHUNARBY  NGNAIUAY

fauus t (95%Cl) p-value

(n = 30) (n = 30)

AL USHATY 4.6 (1.6) 56(1.6) -20(-19t00.1) 0.061

Ua i 8 16 (L7  34(1.4) -45(-26t0-1.0) 0.000*
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NAUNAABY  NEUAIUAN

t (95%ClI) p-value

(n=30) (n=230)
2. 5EAUAINAINITANINNTEY (AzULLLAY Sogay 100)
| Mewdsuns 204(142) 171(160) 07(-581t0123) 0467
&amiii 8 4.0 (6.4  8.4(9.6)* -3.6(-7.0t0-1.9) 0.001*
3. Ms3uimuguuuuandeduguamn

3.1 M35U3ANTULTVRILAUIANAIEIUAINFDFY (AZLUAL 5 AZLUL)

L fowdlbum 2309)  2708) 16091001 0120
FUaidl 8 3.3 (0.7) 2.9(0.8) 2.3(0.5t0 0.9) 0.029*
3.2 nMsfuiteUsslevivasnisinwuasdasiulsn (Azuuudu 5 Azuuw)
e TEUTSNT 3008) 32008 16006001 0112
&Un1vidi 8 3.9 (0.6)** 3.3(0.7) 3.7(0.3t0 0.9  0.001*
3.3 m3suiivauassadanisinwuasdesiulan (Avuuwdu 5 Avuuw)
L fowdlium 3208 3506 216071000 0068
FUaidl 8 4.1 (0.5)** 3.6 (0.6) 29(0.13t0 0.74)  0.006*

o 5 L% o 1 a wa § s 1 1 &l o
3.4 m3suifetiniidenisufjifineanainisulanasdiud9iass
(AZWUULAL 5 AZLULY)

ABULUIMUSHATY 3.1(0.8) 3.1(0.8) 0.0(-0.4t0 0.4)  0.985

daiii 8 39 (0.7 33(08 30(02to11)  0.005*
4. M33UAUNUYANNEUITOAULDS

% = s > 1 1 &l %
4.1 M3fuianuaunsaauewazngAnssunisiasiuainisuinnasdiuanaizess
(AZWUULAL 5 AZLULY)

ABULUIMUSHATY 3.2 (0.7) 32(0.6) -03(-0.5t00.4) 0.787

HUpneid 8 4.0 (0.7  35(07*  25(01t01.0) 0.018*

4.2 AMUAINKIIVDINTITUNYANTINADNTITANDINITUINNAIEIUAIDTY
(ATWULLAY 5 AZWLL)

ABULUIUSHATY 3.2 (0.7) 3.6(0.6) -21(-0.7t00.0) 0.064

FUanvid 8 4.0 (0.6)* 3607  20(-00t008)  0.056

*p < 0.05 WBlUSyULTgUAIALULLRRYTYNININGNNARRILALNGAIUAY
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