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Abstract

The purpose of this research was to test the galangal cleaning machine
for reducing the problems caused by current cleaning method that requires
human labor to wash and long cleaning duration, and for water saving. The
research used a 1/4 hp motor with a rotational speed of 1450 rpm to generate
the power. The 0.5 hp water pump was used to circulate water for cleaning,
while the Flat Fan Spray Nozzle at 60-degree spray was used for spraying the
soil fragments attached to the galangal, and the washing sieve will help to sift
the soil attached to the galangal heads. The research reveals that the optimum
value of this galangal cleaning machine for the cleanest was 5 Kgs of galangal
at 120 seconds. The difference before and after cleaning was at 0.9 Kg or at
18%. On comparing the cleaning machine and human cleaning, it was found
that cleaning 300 kilograms of galangal by using the cleaning machine took 90.8
minute shorter time than using human labor. The galangal cleaning machine
had lower water consumption than cleaning by human labor at 3.02 Baht. The
number of workers in cleaning galangal with the cleaning machine was fewer
than using human labor at 1 person, but the cleaning machine consumed higher
electricity than using human labor at 8.83 Baht. According to the results of the

research, a payback period was 6months.

Keywords: Galangal, Cleaning Galangal, Experiment
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Abstract

This paper presents the detector for sensing faulty TV video and audio
signals via notification system of Line application based on the microcontroller.
The principle of this detector was to detect the vertical sync signal which was
sent along with the video signal. If the video signal was lost, the detector would
not be able to detect a vertical sync signal. Likewise, if there was no audio
signal, the sound would be silent and the signal level would be at zero volts.
In either case, whether it was the loss of video or audio signal, as well as when
the TV transmitter failed to broadcast, the buzzer with built-in frequency
generator would generate an alarm immediately. In addition, when there was
a loss of video or audio signal, the indicator lamp of the detector would light up.
The delay time of buzzers and indicator lamps could be changed by adjusting
the VR1 or VR2 respectively. When the detector for sensing faulty TV video signal
and audio signal via notification system of Line application was connected to
the wireless internet signal and the NodeMCU ESP8266 microcontroller board
was connected successfully, the indicator lamp would light up. From the
experiment, it was found that the detector for sensing faulty TV video signal
and audio signal via notification system of Line application could work very

well according to the objective of this research.

Keywords: Faulty TV Video signal, Faulty TV audio signal, LINE application,

Microcontroller
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Abstract

The objective of this research was to isolate bacteria from biogas sludge
and investigate the plant growth promoting qualifications. The sample were 77
bacterium’s isolates, consisting of 56 isolates of gram-positive and 21 isolates
of gram-negative. The qualifications testing of plant growth-promoting consisted
of nitrogen fixation, siderophore production, phosphate solubilization, and
indole-3-acetic acid production. The research results show that 52 isolates
could be able to fix nitrogen on nitrogen-free solid malate medium (NFM) and
were divided into 2 groups. The first group included 27 isolates which grown
on NFM and changed the color of bromothymol blue. The second group
contained 25 isolates which could be able to grow on NFM but not be able to
change the color of bromothymol blue. On Chrom Azurol S (CAS) medium,
bacteria were found in capable of forming a total of 70 isolates of siderophores.
Phosphate solubility tests on GYA double-layered agar medium revealed that
24 isolates were able to grow and form clear blue regions around colonies,
and the capability in producing Indole-3-acetic acid test found that there were

67 isolates were capable in producing Indole-3-acetic acid.

Keywords: Bacteria, Plant growth promoting properties, Sludge
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unin

aznau (sludge) 91nnszuIUNISHARR TN Wuninazneudunidfle
PnnsELINMIvinilendnfiedinm (biogas) Fadundanuazeraiiinainniai
voude 1wy yadnd dudsanrsuuadng vieanlsugramngsy U8y LasTes
wideldnnenisinens wIunszuIunsuinifielfifianisgesaatsansdunisly
an12zl$eendiau (anaerobic digestion) InsuuafiSeiilidesniseendiaulunis
193¢y (anaerobic bacteria) fadin niinanlaiiesdusznevailngiduniadiny
(CHy) Useunau 50-70 Woasidus wazirwasuaulaesnlan (CO,) Useunu 30-40
Weddud duiimdaduufasiady q wu lelasau H,) eondau (0,) lelasiau
Fald (H,5) Tulnsiou (N) wazleri (@wvwn YU, 2563) ?fﬂﬁ"w%qmngﬂﬁw
T Hudemadimnudeuvemsiosulotmaunmudowddlnsdon Wy thshumuda
wndlunsseu wasldndnnszualnihdmiunseuiunisudslulssnuanaivnssy
Larndannnszurumsudnadadu liAamnezneudildannnssuauniswinly

nsNARfwTInIN IneninaznauldneasuninievseLewan @aunsatiunlddy

L3

Jemensinunsld esannnagnauiiiiunszuiunmsiiuansdunidngauluse

¥

ansosnslunifivdeans (uduinmsteyalasimsAnyidedunuuiamiaguoy

NAINUFLRYIINNNYNEIU, 2556) Hendroko et al. (2012) Anw1wdakagInuIy

a

a a 1 U 6V = Y [ = n0’ U 1o = = U
LLUﬂVILiEJI‘LJ‘UE]WLIﬂﬂ’]“&iﬂ]’)ﬂ’]WIﬂEJIsU’mﬂﬂUL‘U‘LJSU’PNLﬁﬂﬁ]ﬂﬂﬂ’muauﬂﬁL‘Ui&I‘UL‘VlEJ‘Uﬂ‘U

q
[

yala annsanenuuaiiseunsuaulavianun 12 lolsian Jaedlu 3 uniid laun

Halobacteriaceae, Azotobacteraceae way Pseudomonadaceae 1agUuaniinuad

Weanudiuaydmuyseynsves Pseudomonadaceae adgn luvaueivendniil

yaladuingAunyu Azotobacteraceae gign luninaznauainfiiedininerany

wa

aunIdNinuandiduasunisiasyiulnvedlavasiiy (plant srowth promoting

& a

bacteria, PGPB) (AU&USN15T01AaLASINISANBIITYAULUUIAINNAYUIUNTI91U

Y Y 9

ATgrniiandsany, 2556) lneidedunidiisuuvunmsduaiunisasyivlavesiiy

Naeluy UNNTingedadIun1siasgAulaveaNenigwey Aen1siusin1Tasyves

\Woqaun3gang q Nvdunsieiuiies uiursidaiaiisasusnausenuidsaiu

q

nsasyAulnvesiialaenss loun n1sadsansusznaulunelswes (siderophore)

o o
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N158519n598UlAA-3-Ue%Rn ( Indole-3-acetic acid; IAA) wonantmdtinnuaanse
Tun1sesslulasiauainernia (nitrogen fixing bacteria, NFB) kagAINUAIN1T0aTANY
Wodn (phosphate solubilizing bacteria, PSB) 1Uugiu (351050 gnodn uay Yuwen
1%, 2562; Bharucha et al, 2013) Gupta et al. (2014) l@¥insuenouuniliie
PNUINUTINIgLaENAdaUANLEIL T lUN AU NN YR UlAYeIY Usznou
Aaen1snsetulasiau n1sazatewedang n1sHaanIndulnaesdfn auisauen
wuATi3eanusasausIndu Chlorophytum borivilianum lgwanun 30 Telean
fifies 10 lelwan flanusoduasumsasydulavesiivld Tnanunsanislulasiou
MnoImA avanevealn wasnannsndulnasydinld wonaintiu Kesaulya et al
(2015) Igvhnsuenideuuaiideanuinaseusniunds s1uau 70 lelaan wuind
36 lelaian fianunsandnnsndulaaezdfin (1AA) nanlowelsnes uazaunsaazas
Woaala laenuitleleian HBS aunsandn IAA laasanta 5.816 fadnuseding
Lolaian HB18 aswansluwnalsesiaasan 4.214 fadnsusedns wazlolaian HB3
anansaazanevleanlaganiniu 14.237 Tadnusedng waznuing 36 Telewan

=

fignenmlunisilulediniw (biofertilizer) uaraunsadosiufivarnnisdviany
voudelsaluivld Zhang et al (2017) Igvnsuenideuvaiidesiuay 13 Tolaan
nfeutfinmdeis FsUsznaudioldenwdniie Fedalne nanfedanm
uartiden uazvasouananiFlunsduasunmsaioivlavesiiy nutil 8 leluian
fianunsandn 1AA (61.5 Wosidus) wardn 6 lelwan anunseadnarslanelsves
(6.2 Wasidus) wazdl 3 loletan flamisnazaroeaaldffignie MO1, Mod
was M11 3ats 3 lolwian éawa‘iﬁﬁfmﬂfﬂLLﬁwaasmeazaammL%mﬂqaﬁ'ﬁyuéha 270

Koo 1 v < a & da & = 3 3 A o &
ﬂ’ﬁﬂ@aaﬂu%ﬂ.ﬁL%u’JqﬂQULMﬂLﬁaaﬂﬂﬂuﬂ’]ﬂﬂ’]sﬁﬂnﬂqwLﬂua\?ﬂﬂigﬂaUNﬂﬂUﬂqWLUu

¥
(% o (%

unasvessuuATiiduasunIsasyulnvesiiald nuideidvinisAanenuay
Anwauaudinisduasunisasyivlnvesivilesiuainwuaiiiseidauentaain

ANRENaUAIwYININ Wisth lUuNauINSItUsETavinIansinenseold

=)
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BAnlun133dY
1. NMIARLENIYBLUATISEIINNINAZNBUARNIININ
11F9819NINAZNBUIINNTEUIUNITHAAMBHININIINYAFNT 9L 3

fog1e NlAsuaIneIdnIsuimIsdiusvasiuay 81LneyafAs Jeninvaunny

'
=

wEsliuiangungiivies vinsfnwinagtufindeyadnuvuen1anignInyenin

9 Y
¥

ALNOU INUUVINITHUIFIDE19NINAZNBULNAI0819a: 1 Alansy wawuseamdu
3 N09 dUINUMBE1IAINUAAZNBITIN 10 NFudamag1s Wusazimeagisldadluun

ndulaaniaUsuins 90 Tadans WweINAIUS258U 150 SaUsRauIT WWukal 30

'
a

it Fnsidensietindulasnded 107, 107 waz 10° auddu Q’]ﬂﬁ?‘té@fﬂ
Freg1afiin9iTea1udiUinns 0.1 fadans AIULINGIMIT nutrient agar (NA)
Ansideansay 3 91 vnandeliiudinluduiigungll 30 esaeaidea
Funan 24-48 Hlus Funansiasyvende LLazﬁwmiLwﬂlﬁlﬁﬁaﬁqmé WAUSnY
Folu 10 Weddud ndwesea aunirazihlunaaousiold
2. Anwanvaenedugiuineivauuaiisy

Bideuunfieiinenldiommauidieasuuaiueims NA Undigamadl 30
aamgaldea Wunan 24-48 $3lus msraaevdnunirlalail Usznaudie wuin
d Mavth veu ALY Lasnegeun1sAndwnsy (Gram stain) sUsvewas angla
ﬂé’mf\;amiﬂﬁﬁﬁﬁwma 1,000 i

3. manadsuanautAnIsdaasunaaiyduinvesivveatouuaiifed

uanlé

3.1 mMsnageuaANuEInsalun1nsslulasiauaineinia (Nitrogen fixing
bacteria, NFB)

mMavageuwuaTiSefidanuaunsalunsesdulnsiauaineinie Taens
Bdeuuaiiioudazlelsianuuassune1ms nitrogen free solid malate media
(NFM) Usgnaunie Malic acid 5 nsu K,HPO, 0.6 nSu KH,PO, 1.8 A1 MgSO,-4
H,002n %1 NaCl0.1n %3 CaCl,2H,0 0.2 n ¥ u Bromothymol blue (BTB)
2 fiadans vitamins 0.5 §adans microelements 1 dadans Wvindu 1 ans (Vishan
et al, 2017) TasnsTndeiiaiquueims NA o1y 24 Falus aauuatue s NFM

o
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Wearnveulszanm 1.5 wuiuns wasdndeldianuen 2 wudiuns Inedn 4
lelwiansioau uaruniigamndl 30 ssawaldoa (uan 7 fu ntunTIndeU
wuATli3e NFB fianansaiesyuunuemsasadels InswualSeifiauawisely
nsnidlulnsiauldazildsudenmsiiel bromothymol blue THifudiniu gl
sedunadu - Aeluidyudelideudomns, + Aasyeevionisiudsuderns
soulalatiuoy, ++ ﬁaLﬁ]%z:gmuﬂmw%m'il:d?{au?ﬁmmﬁaﬂﬂiauﬂmﬂmq LAY
1+ AasgunudenisilasudermsseulaladuinifewSeuifisutunssuis
AUAN YINNNTVARERY 3 1 ololelan (Sutthisa & Khamjandee, 2019)

3.2 MInagauMsasasUsenaulanelswes (Siderophore)

dndouvaidefadguueinis NA o1y 24 $alus wdnasuuenis
Chrome Azurol S (CAS) agar TignUssanad 2 wuduns lnedin 6 lelgianfaau
MniuhlUufigamnd 30 ssmeaidea Wunat 7 fu vinismmamalasuuaiie
fiagaansusznevlunelsneienulouladunsdu-mios iusnmseus sesdn waz
Issunanisiasandu - Asliiase, + Aewaseytion, ++ ABLRSUIUNANT LAY +++
Ferasyuin Weldsuifisufunssuitauay vinisnnass 3 91 deloleian
(Sutthisa & Khamjandee, 2019

3.3 nsnadouLUATiZeTiaunsaazatevlealn (Phosphate solubilizing
bacteria, PSB)

a

nMsnadeuLUAiSefiantsnazaterloaln TnensunzieuundiSeTiadey
VU113 NA 918 24 #lus uns (stab) asuneonAsade Gra double-layered
agar medium Ay tricalcium phosphate Wuundsefiunievloan Tnounade 4
lelwiansoau vuiigungil 30 ssanwaidoa (unan 3-7 Ju ntunsIvdey
wuAize PSB Tnedunanisasndadiiseulaladuuemsdende waslissiuna
matasedu - Aeolaiiady, + Asaigytlesn, ++ ABLE3UIUNAN UAY +++ ABLASEY
wn WenBsuifisutunssitemuay innmeaesleleanas 3 9

3.4 NMSNAFBUNITATNNINDULAA-3-WadAN (Indole-3-acetic acid, I1AA)

inuafiseusaz lalalanuvageuanuaiunsalunisasinsndulnassd
fin (Ahmad et al, 2005) Tneideaonuniiielueims nutrent broth (NB) Ty

o

Uil 9 atuil 3 (2564) ISSN 2287-0083 | Vol.9 Issue.3 (2021) ISSN 2287-0083



NITIermansuazmalulad wininedes1vigenssnd o
3
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

n3Ulauwnu 50 fadnsudedng Uufiaamgll 30 esenwaidea 1Uuiaan 72 Talua

I 1

P lUdueaR 3,000 seusaun? Wuan 30 w1l andwula 2 Tadans veansa

Y

ooflswoanedn 2 ven Liu Salkowski reagent 4 addns 3299 5LABULYAY
vosdinindsunrielil vniAedvunvaneauifinsainnsedulaaesdin viinis
naaes 3 91 deloluian niuilelmanilinauinludedusmsmaiitusznause
Peptone 10 NUMABDAMNT L-tryptophan 1 nfufaans NaCl 5 NSUADANT yeast
extract 6 n3umeARS warUsu pH \Uu 7.6 A1y KOH Tan1saing IAA mu Salkowski
Colorimetric Technique (Glickmann & Dessaux, 1995) Tneduraduaiindiula
Usua 1.5 Jadans hunsaeaslsneanesn Usuins 100 lulasans waz Salkowski’s
Reagent U35 3 fladdns Usludiiln 1 $alus udnhansazangluiadinisgandu
Lasfinanue1andn 535 waluans fae Spectrophotometer A1UUUTUI IAA
ﬁLL‘UﬂﬁL%Elﬁ%INLﬁBUﬁUﬂiWWMWMiﬁﬂu%aﬂﬂiﬂauhﬂa—3—LLa%aﬂ (Hendroko et al,

2012)

NaN15IWLATBAUIIUNA
1. NISAALYNLYBLUATIIIEAINNINAZNBUAIYTININ

nsdunadneaznINAznouineINIm NuINInenauieiinImaInNyga

' [ '
= b4 ! ¥ aa o o a

gns feged 1 Tanvaesiuwis Aoudvazideamioudu Jduiaian liling
Aa08199 2 Fdnwaursauwns Jduienay Liindy wazdiegnail 3 Tdnuue

Aeudnamenu Jufududeudng fdiinna lafindu nsueneuuafiiseainnin

& = & A O ) ' = 1Y 5

AZNOUNILTININ AIUITOUENFDULUATILIBVIUUA 210F2198199 1 19 2.7x10
. . ] + Iy ) ' a v 6

colony forming unit (cfu) Aioninaznaudy 1 nFu A8g19% 2 16 3.8x10° cfu

' + o o | i 1% 7 i + o
maﬂﬁﬂmgﬂauﬂﬂ 1 AU LL@&’WJ@EJNﬁ 31@ 1.45x10 cfu Maﬂ’mWSﬂauﬂiﬁJ 1 AU

o Aa o '

ntuderadeniulalatiuuaSeNTanwUL WANANITULNYINNISNAdURYTIAY 77

lalgian A1nnszurunsudnlenuituuaiiseasiiunniigalugisgumngiinaisy

a

(mesophilic phase) wiaganasluyagungias (thermophilic phase) wavanas

Y Y

%

soluluduneunisszuieanuiounaziliondndeiaiedu lnsazdiussvinsuundiise

9g3zmine 10° fa 10” cfu siedls 1 A3 (Chandna et al., 2013)

o
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2. Anwanvarnedugiuinervasuaiisy

nsfnydnuurvestouuaidefiuenlds 77 Teluan wuiilaladidem
dn3u Avdes uazddy viauarsUauAnsiy e lunaaeunsindunsamuin
Juwuafiounsuuandiwu 56 leluan wiseenifuiuaiieunsuuingusievieu
wazas1neulaalas 36 lolawan wuafiSeunsuuingusnsvieunazliasiveulnales
12 loloian wazuupfiounsuuingusinay 8 lelwan WuwuailSeunsuauduiu
21 lelgian wiswendunuaiieunsuaugusnwisudiuau 13 lelwan uasuuailsy
wnsuaugusanaudu 8 leluian aenaaesfuiuideves Vishan et al. (2017)
FavimsusnuazszyrinvesuuaiiFsaindmindouuudevay Jearusauen
wuaiideld 12 lolawan msszyvdalaenismandudu 165 rONA wudrdalngidu
Bacillus wag Enterobacter

1 a

3. MSNAFIUAMENURNITHILEIUNITRIYRUINYDINY

3.1 psnadeukuAidefifiaiuaiunsalunisaislulasiauaineinia
(Nitrogen fixing bacteria, NFB)

INNITNAFOUANAILIT0IUNTTATILULATIAUVEDINIT NFM Wudndl
wuaiienome 52 Telaan fiannsessclulasiouaneiniald Wewinaunsaadey
vuems NFM Aldiflulnsiauduesdusenou Tnsutseaniiu 2 ngu Ao ngud
W3yuuo1Ms NFM éusladiudewud bromothymol blue $1uu 27 loleian way
naulaSuLeIMs NFM uazanunsoiudsud bromothymol blue ifuinduls
25 lelaan (3U71 1, m3197t 1) daudn 25 Telwian liaansaiedauuems NFM 16
Fauafideitaunsaasudemsliduideninauisaniataglulasiauaindu
usssmanazdelfeglusUansuszneululnsiou leun wesluden () luns
(NO)) wae lulasn (NO) (Kanimozhi & Panneerselvam, 2010) ansivianiidiaai
Huwadieiivsinasnnwesadsudsuiamedie bromothymol blue WWudtnGuld
Hafeez et al. (2006) ﬁﬂmmsﬂqﬂﬁmmﬂﬁ% 17 lolgian Tadutand 912lnn
wazdn Fadetmundunuaiidownsuauissayidy wazanunsaldundsmsueuld
N8 @usandn 1AA Tesening 0.8-42.1 laulasniudediadans anunsansslulasiau
1513 20.3-556.8 nmole C,H, reduced/h/vial wenanntiudanuinlelaan 8N-4

o
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ansondn IAA logean (2.1 lulasnSudediadans) nanlawmelsnesla 0.3 fadnsy

dofladans waziduleluanieniianunsoazarevloamals (188.7 pgP/ml)

JUN 1 mavaaeun1sesdlulnsiaureutiouunfitieunems nitrogen free solid
malate medium (NFM) a) wauan (@Sguaziuasududi),

b) waun (Squsliildsudenms wazadyuavildoududi)

3.2 Msnadeunsasvasuseneulainelsnes (Siderophore)

NNIINadeUnITasvatsusenaulainalsnosuue1nns CAS Agar il
wuaiiSefiannsondnanslamelswed samun 63 leloan Fanuinseuq laladilay
ladwndos (gUﬁ 2, m5797 1) desnnlanelsvesifuansiiatradudioluaniizves
sine g fduisfnien Tanolsvesiindatuuuaiu CAS Agar a¢dl
n15.Asudves Chrom Azurol 91ndH 1 Judunsdundes (Bakthavatchalu &
Shivakumar, 2016) @onAasIiuIUIT8Y8Y Sutthisa & Khamjandee (2019) 1avin
mMsnedeuMIadsasUsznaulemelsiasuueIms CAS agar voswuafisefiuanls
MNALUINATIUTINFunszaunedesviivua 47 leleian wudiuuadise 21
Lolwan fianunsaasiansiomelsnesld Tnenuiseus Talafiivnala dvdes du
wiedtnna uaz Pahari & Mishra (2017) AinwimisuenwuailSeiinanlonelsnes
W 4 leloian 91nAuUSIAITOUSINTY WU BGBA-1 aansaadisanslemels
vioslégean Inousazleluianifanssuduaiunisiadyivlnvesiviuandaiu (wy

NSHAANTADULARBETRN (IAA) NsHanwauliiiy Msazanenedns nsnsalulasiay

o
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warn1suanlalasiauloelug (HCN) annmsAnwdnuwaeniadiaivazoulodnuin

v
a

wupilsellAe Bacillus sp.

JUN 2 mneaeunsasiansleimelsnesuue1ms Chrome Azurol S (CAS) agar
a) wavan (Wigyuazaislsuladmiesseulalatl),

b) waavu (w3gualinuleuladindes)

3.3 MsnaaeuLuATi3efiausaazatenloan (Phosphate solubilizing
bacteria, PSB)

ANSNAABUANUAINITDALTAENDELNA UUDIMS GYA double-layered
agar medium wuinduuaiSevomn 24 lolean Aauisaesyuazasiauinales

Wrsouq Taladle wazdn 53 loletan Aldaiu1sa193UUD1%1s GYA double-

=

layered agar ¢ (U7 3, m15197 1) Lllosa1nqdunidlasdiulngldlasuaaidey

Woalnn (tricalcium phosphate; TCP) uenanniidefinnsldinaneaina (iron

a a

phosphate) azafitieunaains (aluminum phosphate) wazuAatdounaaLne

u

(calcium phosphate) waazagatsuilasinninlasuaaifouneams (Bharucha et

a A

al., 2013) Hameeda et al. (2008) wunuAilsaTIALELNTAlUNTaZAINOALNG
LLaz@mauﬁ’amsdqLa'%umst.ﬁﬁyﬁuimmﬁ%ﬁ'uq Frefindiuiavesfian (20-40
Wosidud) ﬂ’liUQﬂL%@ Serratia marcescens EB 67 Wway Pseudomonas sp. CDB
35 liuiinluaniziSeuneasdwalifamaiy (hudnuke) Wty 99 Wesiius

e S. marcescens EB 67 way 94 Waslius 1y Pseudomonas sp. CDB 35

o
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5UN 3 MsnadeuANEsaluNsaraIeNeaNAULeMS GYA double-layered
agar medium L@ tricalcium phosphate a) wauan (@sslgudiuueIIg),

b) waau (luasalaudiuueims)

3.4 MSNAABUNNSAS 19885 lUNSAdUlAa-3-kaBRn (Indole-3-acetic acid, 1AA)
ANSNAFDUNITAS 19805 UUNTADULAA-3-LaTAN (IAA) NUINTLUATLS Y

naviug 61 talean Allenuatuisatunsuannsndulaa-3-wadin tnglaloaniings

[ a a

unfigaie lelatan BWPD3 KK28 ndnld 54.95 lulasniudefiadans uazdl

%

wuafiiSednuiu 16 leluian Mldaunsondnnsndulaa-3-uedinla (FUN 4, 1319

) a el

7 1) F3n135WEn 1AA lnggauvsdinalulauindenisimuiuasn1sinfiresseuusn
%asdw”l,umi@ﬂ%mfﬂLLaxmimmiﬁﬁ%ﬂu mfﬂﬁ'ﬂ,‘uéﬂﬂiLﬂ%@JLﬁU‘l@%ﬁﬁﬂﬁLﬁm%u
LLaxLﬁummLLGﬁqLLiwaaﬁmﬁ'aLﬁauﬁ’umsmuqu (Rana et al., 2011) Kocuria
turfanensis strain 2M4 \JunuaiiSefiuenldnuinaseusniinudululszme
dulhy ansandnnsndulaezdfn (AA) Tnsaiunsands 1AA 1a 38 lulasnsusie
fadans luemsidsaderiiuvivlnuny 600 lulasniusefiadans awnsaazane
Woawals 12 lulasnsuneliadans asrelumelswesld 53 wWesidua siderophore
units Tue19s iron-free minimal MM9 medium wag a@s1sueuladiols 1.8 lulas

luasaliadans Tue1u1s peptone water broth (Goswami et al., 2014)

o
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UM 4 msnaaeun15a3e indole-3-acetic acid veaLUATILIEUURIMS solid

medium a) #aun (@S1leuladvuy-Ainded), b) naau (linulwudvuy)

M990 1 nsnadeuanaudinisduasunsasyivlnvasigvesuafiseinenta

ANNINATNBUALTINN

Nitrogen fixation Siderophore Phosphate Indole-3-acetic
solubilization acid
Isolate
Growth Color Growth Color Growth Color Quality Quantity
change change change (pg/ml)

BWPD2_KK1 - - ++ + + + - 20.90
BWPD2_KK2 - - ++ + - - + ND
BWPD1_KK3 ++ ++ ++ + - - - -
BWPD1_KK4 +++ + ++ +++ + + + 25.12
BWPD2_KK5 - - - - + + + 2718
BWPD2_KK6 ++ + ++ + - - + 10.90
BWPD1_KK 7 + ++ +++ +++ - - + ND
BWPD1_KK 8 - - ++ ++ + + + ND
BWPD1_KK 9 + ++ ++ + - - + 25.78
BWPD1 KK 10 - - - - R . + 25.20
BWPD1_KK 11 + - ++ + - - + 31.56
BWPD1 KK 12 +++ +++ ++ ++ + + + 49.41
BWPD1_KK 13 + - ++ + - - + 29.91
BWPD1_KK 14 + - ++ + - - + 29.66
BWPD1 KK 15 + + ++ +++ - - + 3231
BWPD1_KK 16 - - ++ - - _ _ 917
BWPD1 KK 17 ++ +++ +++ +++ + + - 35.12
BWPD1_KK 18 ++ +++ ++ +++ - - + ND
BWPD1 KK 19 - - ++ - R . R 25.53
BWPD1_KK 20 - 7 i+ , + . . 36.69
BWPD1_KK 21 - - + _ B ) } 16.44
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A19197 1 nsnedeuanautinisduasunsasyivlavesitvesuaiiseiuenta

INNINALNBUNTTINN (51D)

Phosphate Indole-3-acetic
Nitrogen fixation Siderophore
solubilization acid
Isolate
Color Color Color Quantity
Growth Growth Growth Quiality
change change change (pg/ml)
BWPD2_KK 22 +++ +++ ++ ++ + + + 14.12
BWPD1 KK 23 +++ +++ +++ ++ + + + 2297
BWPD1_KK 24 - - ++ + + + - 0
BWPD1_KK 25 + - +++ +++ - - + 26.03
BWPD2_KK 26 - - ++ + - - + 23.55
BWPD1_KK 27 - - ++ + - - + 24.79
BWPD1_KK 28 + - ++ + - - + 15.78
BWPD1_KK 29 - - ++ +++ + + + 33.22
BWPD1 KK 30 ++ ++ +++ +++ - - + 16.36
BWPD1_KK 31 - - ++ + - - + ND
BWPD1 KK 32 +++ +++ ++ +++ + + - 0
BWPD1_KK 33 - - ++ + - - + 19.00
BWPD1 KK 34 + - ++ + - - + ND
BWPD1_KK 35 + - - - - - - 0
BWPD1_KK 36 - - - - - - - 0
BWPD2 KK 37 - - ++ ++ + + + 26.93
BWPD1_KK 38 ++ ++ +++ +++ + + + 22.31
BWPD2 KK 39 - - ++ ++ + + + 13.38
BWPD2_KK 40 +++ +++ ++ +++ +++ + + ND
BWPD2_KK 41 - - - - + + + 15.28
BWPD2_KK 42 + - ++ + + + + ND
BWPD2 KK 43 ++ + ++ + + + + 11.65
BWPD2_KK 44 - - ++ + - - + 20.32
BWPD1_KK 45 +++ +++ ++ +++ - - - 0
BWPD1 KK 46 ++ + ++ ++ - - + 13.55
BWPD2_KK 101 - - +++ +++ +++ + + 24.79
BWPD2_KK 102 ++ + ++ + + + + ND
BWPD1_KK 200 ++ + ++ + - - + 14.29
BWPD3_KK 1 - - + + - - + 24.95
BWPD3_KK 2 - - - - - + 8.84
BWPD3 KK 3 ++ - ++ + - - + 12.64
BWPD3_KK 4 ++ - + + - - + 28.17
BWPD3_KK 5 ++ - + + + + + 9.66
BWPD3 KK 6 ++ ++ ++ +++ - - + 1156
BWPD3_KK 7 - - + ++ - - - 13.96
?Jﬁ 92 U‘Uﬂ 3 (2564) ISSN 2287-0083 | Vol.9 Issue.3 (2021) ISSN 2287-0083
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M990 1 nsnadeuanaudinisduasunsasyivlnvasisveswuaiiseiuenta

INNINALNBUNLTINN (51D)

Phosphate Indole-3-acetic
Nitrogen fixation Siderophore
solubilization acid
Isolate
Color Color Color Quantity
Growth Growth Growth Quality
change change change (pg/ml)

BWPD3_KK 8 +++ - ++ +++ + + + 10.90
BWPD3 KK 9 ++ ++ + ++ - - - 19.66
BWPD3_KK 9 ++ ++ + ++ - - - 19.66
BWPD3_KK 11 - - + + - - + 19.83
BWPD3_KK 12 + - - - - - + 5.20
BWPD3_KK 13 ++ - ++ + - - - 0
BWPD3 KK 14 + ++ ++ +++ - - + 12.55
BWPD3_KK 15 ++ ++ ++ ++ - - + 25.94
BWPD3 KK 16 ++ + + ++ - - + 9.41
BWPD3_KK 17 + - ++ ++ - - - 13.63
BWPD3 KK 18 ++ - ++ ++ - - + 12.97
BWPD3 KK 19 ++ - + ++ - - + 25.36
BWPD3 KK 20 +++ + ++ +++ - - + 14.95
BWPD3 KK 21 + - + ++ - - + 29.83
BWPD3 KK 22 + - ++ +++ - - + 24.21
BWPD3 KK 23 + - ++ ++ + + + 12.22
BWPD3_KK 24 ++ + ++ - - - + 13.05
BWPD3 KK 25 + - ++ ++ - - + 13.46
BWPD3_KK 26 ++ - + - - - + 19.00
BWPD3_KK 27 + - ++ - - - + 10.07
BWPD3_KK 28 ++ - ++ + - - + 54.95
vanemn - Asliedgy/liwdsudewns,

+  fewsates/vinalavidenaudsudewnsseulalaiites

++  Fewiguiunanyuinalavienisdeudensseulaladiviunats

+r Rawsgpnn/ainalaviemsasudenmsseulalatinndiensudieuiunsaismuny

ND  Aelildnaaeu
#3UNAN5IY

NSAABYNIBLUATISIAINNINAENBUIINNTLUIUNSHNANDIFTININ @1U150
weniewuafiselansun 77 loluan Wevaaeuamaudilunsdaasunmsasyduls
a9y WU 3 52 leleias Nanunsansalulasiauaninendle 70 lalean @1u1sa
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asnanstumalsnesls 24 lelaan aunsoavateveawnls war 67 tolaan a1u1so
asnnsndulaa-3-wedfnla ann1sideluassinuingl 6 leluwan lawn BWPD1 KKa,
BWPD1 KK12, BWPD2 KK22, BWPD1 KK23, BWPD1 KK38 L & ¥ BWPD2 KK43

=l Ly

finaandflunisdaasunisigivlavesfivasuyniuiiinismagey wistdudes
finsfAinwisieseniiioszysiin wazAndionlalaanniussdnsningegaunusuldlu
nsdauasunsasyiulavesiiy viseradeniinuautalanauaunieg u1ld
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wazauevInluinndian dunsesuiifiuiluinngs wilivssansnmnisdndy
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mATanuuLureneaduuIniign wierueaduuazinludu Jaild
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o

ArandunusaunIslutazauevInlulinnudunusiteuinegeiidedfay
winnIiunlukagALewadvLTIEesuedlusaUssANEAIMYeINISANTUR Y
PM;o Banansliiiuingusslu anueniuinlu mnueivy ANUMINMINYEY way

AnurLUuInluiinasdeUsEavEnmnsinduea Al

ARy v, Uinly, madndury, duavessvwialiiv 10 luaseu

Abstract

Particulate matter (PM) has been a problem that has affected and
hazard to human health. Previous studies reported that plant leaves were
capable of dust capture, especially leaves with uneven surfaces. Therefore,
four species of plants with hairy leaves, consisting of 2 shrubs (Fukien Tea and
Sandpaper vine) and 2 scandents (Butterfly bush and Blue trumpet), were
investigated leaf shape, leaf size, trichome, stomata and the efficiency of dust
powder capture particles smaller than 10 microns (PM,). The research revealed
that the Butterfly bush had dust powder particles remaining on the leaf the
most according to the widest leaf and longest stomata. The Blue trumpet had
the most leaf area. But the efficiency of powder capture particles was less
than Butterfly bush due to the lower trichome cell density on the ventral side.
However, the Sandpaper vine had the highest trichome cell density but the
trichome cells and stomata were short. Therefore, the remaining dust powder
particles on the leaf blade were quite a few. Fukien tea was the least effective
in capturing dust because of its small leaf size and less dense trichome cells.
Considering the correlation of leaf width and stomata length, there was a
significantly greater positive correlation than leaf area and both surfaces of
leaf trichome on PM,, dust capture efficiency which showed that leaf shape,
stomata length, trichome length, trichome density and the density of the

stomata affected the dust particulate capture efficiency.

Keywords: trichome, stomata, particulate matter capture capability, PMy,
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uni

uaienseINIedraneseneinliiiadymnisagunin wu seAtefosen
waztdoymaiumela Tsagiud veudin wazuziSsUon anuguedlsadng1nens
\desnannduazessiifieglueinia (Bwud dranying waz adinn dsaanying,
2552) Inerluazeoas (particulate matter: PM) {ueunmavesudmsorsuvaiivuin
faus 0.002 lupsou TUaudsuiivuelugindr 500 Tuaseu dufiteuiufenua
Tuadaus 50 luaseuduly (nw Junsw, 2541) 990Ut 2562 Usewalneiia
Usingnisalduazeatiua1uinggiy audwalislgUisssuumaiumeladdnuiy
qdﬁﬁuﬂdmﬂa (nguihsyTsdu wasnsaliminende, 2562) Jainazduduruinidn
(PMyo-HuvuIn 2.5-10 luaseu uaz PM,s-Huvwialiiiu 2.5 luaseu) (nsuauay
uaiiy, 2561) ssdmsivinddunedensemaanigowinld@nuddoduaun PM,,
Hudume1u (course particle) fidunsisogunimidesarnifuaivniivinliinlsa
souiin ndandlerilame uarlsauzidelen (nsueundls uay nsuAauAslsn NIENTIs
a51304aw, 2561) Inenasglaanmsniseng o tiletisanuSmnaruazessuuinidn
U anmsinluiilas duadunsiiiunsililfieiessusd aseduaiudiogiadua
wardaniuth uananiunisaisiuiididealasnmsgniuliifeduudgadudy
azoadluomArrannsatsandymiuaresswuadnldiduogisddnmmis

sulflanunsatiedniuiuagensitunisly vieddu lngasdhluasaueyly

Weaedivlsnialinly wazveseniauinufmsoaIsu I Esposito et al. (2020)

A G oa

narvhluldiivssansamadlunisdukazgaduduaress esnnilaletuiives

=
2
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A

fiansfafuvFesivu (trichome) Unaguitdrduuaziialy sauludsilufiviidundufd
aruannsalunsdndudulildsuty Weduldldsuidundrdargnugdnseenud
lwaaqgj‘ﬁuawiaiﬂ (3798 Jun wazAny, 2563; Nowak et al., 2006) uazapAAHD
U Leonard et al. (2016) #inanainlufivnirsuazAalursussannsodndudulad

a a '

Useansamunnnitialuseu wu widl auins wagaue (2559) s189uiases
sunflafifiialuanuazdvutnaquisiusadeaniuunnvinlinnsdniuiuazesdld
fndnddeiiiludg wagdundnsgdreihidinluiu deaenndestiunisAnuives
Seebg et al. (2012) Anuiliidu 22 viin wagliu 25 vledlflunsmaaesanuise
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ANFUEUALRDIUUIN PM;o PM,s wae PMo, Lauana1eiu Inglundvuiunaguuas
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anvaziiliBouludnuusddgiduadunisindulu wenainiiuinlu (stomata)
P N PN 2 a S A A a @’ 1o w o oy vva v

Futuvosdavunadnuinatuiodoiiludmddglunsdnduduladne n1s
Ugnduliidwunnaiusatiensesdulueinials wldineeinisfinwdsednsam
yosiiglunisinduduaressinuds winisnwiilodeduiniiludddglunisdn
Jududsiides deulun1sfnwilFaliingUszasAaiiodnuisusisazvuiauiuly
lnsanized wsanvusvusasUnluvesliuuas ldifesniinanausydvsnnaes

v o oy aa 3 !
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ity 4 sieilufvund@nuussansnmmsdnduduazess Tngudadulii
2 ¥1ln A "tﬂ‘é‘]mﬁau (Ehretia microphylla Lamk.) waz319178 (Buddleja paniculata
Wall) Wiies 2 wiln Aeasesdunia (Thunbergia grandiflora Roxb.) WazNIIAI Y
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1. msAnuidnwarly wilufieds 4 9iia wdaay 10 Tuandnwigdsdy
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98U, 2535)

2. mafnwiileBefia Anwndnuwaraung uaseumuuturessuluivddly
(adaxial surface) uazviasly (abaxial surface) Meldndesganssmiiuuanasle Carl
Zeiss U Stemi 305 vinsnaaesluiivyiinas 10 Tu Tuag 10 Fvdane

nsfnvruInLazaaLiuresinlulgAnwlaeiinnsaen deldefin
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5-10 W19 WAIR19A15ALA18RBNINNTUFIBERR8UINAUlRdEe1R (FALUAIaINN
9101 WU wazany, 2559) ihudwluludnwismendesganssaiuuulduas
Carl Zeiss 3u LAB Al fiawsiomendastuiinn1m CANON EOS1100D Juiinuuia

WaLANUNLILULYIUNTU

1%
o

3. UssAnSamnsanduduvadluig inluiiena 4 sdaumegeudssdnsam

'
o

nsanduru Teetnluiiy 1 Tudahwinmeesesteninanalloy ¢ sumnis uauild
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a a

fndnudavgindes 3 afs ndunasuazadly 3 sou ileliudsduRunganon
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4. n15AsIgRdeya uKUNIINAaBsLuUduanysal (completely

randomized design: CRD) LazatAs1¥1AsLUTUs1UN19a0R (ANOVA) tiNanagau

'
1 a

ANMUKUTUTIULALLAAINANITNARBIAILAILRERE = ATARIALARBULIATFIN (S.E)

(9

v TonsidSeufisuaadelngis

)

dlenudnfimnuuansnsfunisadfegnedidedn
Duncan’s Multiple Range Test (DMRT) fiszfuainuidosiu 95 wodidud way
AaTzrANNdNiusvesdnyusuuly Snwaeiialu wazUsednsammsandueynia
gwndnnd 10 Tuaseu WewSsuiisumduussansanduiusifiosdu (Pearson’s
Correlation Coefficient, r) ¥09AMNEUAUTTENINIAMUTVI9AY @rmsamulla

31naUNT3 (Steel & Torrie, 1960) omanwarvedtuniussdnsamlunisandudu

L IR -T)
VI —X)2%(Y; — 7)2
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— 1 d‘ U
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1 d‘ o
= ALRAYVBIANWEUY Y

a

Y
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Y;

[
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calandrae (Howard) wag Theocolax elegans (Westwood) Hofad Ty 19N
nsnaaeIkuudsaNysal (CRD) duauileu A calandrae uag T. elegans 5¥mina
wegaemadodiua 5 4 ldaslulunauivnadndaussyudndndoiflszes
suaute 4 vesasdnder manay 100 whn S1uau 5 61 79lf 24 Falus vdaanidy
Uwauidyusen ﬁwimgmﬁqmugﬁ 25-27 peAnaLTEa AT UENINS 75-80
Wodiiud nansvaaemuiusudeu A calandrae fimadeunuoussdadents 4
gsniuaudou T elegans Tnsflunuidou A calandrae fiadidudnsidouuas

FuruwauLDsuNfneanuaduiifu 78.73 wWosidud waz 54.80 + 3.96 61
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auaay Tuvasnunuleu T. elegans Winiu 57.19 Wosidua way 33.40 + 3.61 /2
o LY o 1 ¥ a a a | LY
pud1au dnsadumainadeveduaudeu A calandrae SRwinfu 1:1.73 Tuvasy

weuLdeu 7. elegans AANMIAY 1:1.38
AdnAgy: Ny, Anisopteromalus calandrae, Theocolax elegans, #2390 Te1

Abstract

The mung bean storage problems were infestation and destruction by
mung bean insect pests. Especially, the bean weevil, Callosobruchus maculatus
(F.), was one of the major pests of mung bean in Thailand. The objective of
this research was to compare the effect of parasitism of Anisopteromalus
calandrae (Howard) and Theocolax elegans (Westwood) to the bean weevil.
The experiments were arranged in a completely randomized design (CRD). The
sex ratio of A. calandrae and T. elegans between male and female 5 pairs were
leaved into glass vials containing 100 seeds of mung bean with the 4" larval
instar of bean weevil in the seeds. The treatments were replicated five times.
After leaving for 24 hrs the A. calandrae and T. elegans were removed from
the glass vials and was kept at temperature (25-27°C) with Relative Humidity
(RH) at (75-80%). The research found that the A. calandrae had the parasitism
higher than the T. elegans at the 4" larval instar of bean weevil. The percentage
of parasitism and number of progenies of A. calandrae was 78.73% and 54.80 +
3.96 adults respectively, whereas the T. elegans was 57.19% and 33.40 + 3.61
adults, respectively. The sex ratio of male and female of the A. calandrae was

1:1.73 whereas the T. elegans was 1:1.38.

Keywords: Parasitism, Anisopteromalus calandrae, Theocolax elegans,

Bean weevil
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§23e7 (mung bean) iuflmszgamiifimnudAgmansugiavesUszine
Iy Wufivnundsannsagnlanly vsslevivesmsugniandentietngedne
AugANALYsaivasiu uanIniuInuTINTnasnuitendouuaiiFelsludey
(Rizobium spp.) ¥intifigreadelulasiauluduusserniald (Fednmn Weann,
2559) widndnTeilnuAmisensgsdasznausnoanslulamsn 62-65% Uiy
25-28% lagiu 1-2% Fadeuirurvilamdusinisvesuyuduazdnd wasduiu
FngAvlunssdnfudululssnugaamnssudnie (@inanuanznssumsiaviile
Uszanuau Tasan1ssuileasnainnsesiedig, 2553) dawiluseninanisifivinw
waniTerrenisidivinaisvesinsdnden (bean weevi) Geiidoingnmiansin
Callosobruchus maculatus (F.) §nagluaed Bruchidae §udu Coleoptera AaLfy
fofldhana Indurqulaiiin druvareresduaundogadimaiduuulniassdng
Uangnfidd fufuiomeadonadiifmdadasyana 40-100 Wos Tuagiinidus
wupY 3-6 Tu usuITIzdatedetniusazeiaiulnnisludunan 13-20
fu svogvuaufinaaenasiu 4 afs ududidnud 37 fu Wednudidngszessady
Joavnzidnoonungnnsusnilonauiiuguazndladely aiemnudemeliidu
wintdersannmiasUiinm @iinidouasiamnine nandanmaiuieuay
LLﬂigﬂmﬁmmamwm, 2551)

nstesdumdndiulnginunsnstdeuldarsiall (Chemical insecticide)
doannagan mdeldieuazanmnsomdaldmnssasmaaiapiuln usogalsiag
wansznuRinanvanesu 1wy Jyvymsugunmuesdld anaumannnansly
szuving anfdlunandninunsuagludanndon uasiidAguuasdngivaiisaiu
AunuReasiail (Dey et al,, 2013; Brihl & Zaller, 2019; Kole et al., 2019) n1g

o A N aa . . @ o ad =~ Ao vo a
mmmmmﬁmwﬂmmaﬁ (biological control) WudnIENsUINNlTAngsIINTR

Y

=

THur wuassi (insect predators) Luastdsu (insect parasite) wag aaum $14 9
(microorganisms) mJagLLaﬂuﬁﬁsuﬁmmmmaﬂamuuazmmLLmaamgw% (Tsegaye
et al, 2018) umuLU8u Anisopteromalus calandrae (Howard) A UL® WL 08U

[

Theocolax elegans (Westwood) LUuLLuaﬁﬂmﬁiimm ANdunuInazAudAgy
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lun1saruanuuasdnguaniusiiy 1ne A calandrae finnuegnididissunn 3
fadwns diui ondldi dviesdiiinnageu ALAeIYTENINATIM NUINEY 4-5
Uaes Tuaeugil T. elegans fanugmaidiuseunu 2 aduns Jauiaauns duau
NIAFA ﬂﬂ@jwﬁwﬁmmﬁﬁﬁw LA UEUINIANTINANNUN bAULTYUNIADITRAT
Wuunudeuneuen (ectoparasitoids) fviusuresiuas inAdgazdotoigaialy
(ovipositor) a&uJ'UmaqmmuﬁaﬂmmmwlﬁduazLfﬁigLauimﬂﬂﬂuaﬂﬁamuaut,l,maaLLaz
ANWA J1U1508AANUMLILLNTBIUSETINTLAIRREnTugITeganInsefiuTiazil
Tadnanudsresenandnwas lailudunseseaninwinday @nIdonasiaun
3‘v|mmwié’qmﬂﬁuLﬁmLLazLLﬂigﬂwﬁmamwm, 2551)
NnANUEAYAINa1TIgnuITenAnyiussuiisunanisiyuves
a % & A N = °
wpulou A calandrae wag T. elegans AoA982LT87 UBNINUTIANWITIUIU
a o | av v v U a ~ < v
anvanu (progeny) Nflneenuikazdnsrdrunailaanaienides Weludeya
& ° | Y ~ ° a X a
fugruiludnisuseiliufneninvesunudounaziiunuidouuibesuenguiy

Usnadlunismunuuiadmgudeiudsely

BAlunde

naiRBuazvEnERUA9R L Te1

\Husegheseduden (Uil 1) nlsanuiuwdaiuginde o.nasmans
2.Unusnil wudsseeeRufifiefiusiuiudedandenluiesujiinisdaine
flgaungfi 25-27 ssmnwadoa emduduing 75-80 wWedidud taelddaudenan
inynInsTiTImIInMssIEsIuasnidssiuomsdmiudaduden vssquin
fudeaUinas 300 n3u adluviauififvunaduinugudnans 8 wufles g1 16
WwuRims vaUTInes 803.84 gnunatisudiuns TadudutoveadeduTerfamer
wazinedoadurinuidiuau 50 4 Iadeienuisdadenidens fliussun
7 Yu ndsniuidufutevesiedaudteonisivun Yndeiamuisdadentdens
wazthlunsiuutudousas wiadidenzgniufuTovesisdadonnsdafinduy
frvuoudniuegluwde mfuasddnuiuasimunaigdulnduiufefoiud 1

(F, ) azldddndeniionglndifssiudisldlunismaasssialy
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5UN 1 dnwaglagiluvesnadider

nswieadasudeawazuaudeu A. calandrae waz T. elegans wiald
Tunsneass

dndoniwdnduTeifszeznuouis ¢ vesnsduTegnelumdnunlily
mnaaes Tnedunatisiainmsasydulaluudadidendunaussann 18-20 Ju
(vdrnUaesifiutevewnednde) ety 100 wia ldluwaufvundndd
WAEUHUANENA1N 5 wuRlung g 8 wuRwns Uamed1viuissaniendeens
uslazANSMARDY (Treatment) vhvinun 5 91 fedunadnunzvoauiniadeiia
szgyvueuds 4 vesseiander wisduderazsesinzifusuazunnnsuidniies
w¥eufiazinlunnaeddiunudouinsly Tuvasiivawdeou A calandrae wag T

elegans d51vuasNUAIBENLTUAUWAATUSURUNYAINT B.AFBIMAYN 2.UYNSNT]

s a

Wunaskazvergiugiind1uIuluiesujisinis Tneldvuaunieasdidlng

9

(Sitophilus zeamais Motschulsky) {uuiasede

n1sissuisudseansninnisideuves A. calandrae waz T. elegans

0
v o

ABN9NNVL?

unulleu A calandrae wag T. elegans 97U 5 A WINAIIULANGY

Y

o

meldndesawmesle unuideu A calandrae Ushiaudiueanilden (3U# 2n) Tuvaeh

a

waudeu T. elegans Fdumaunsukaziuauniadan (Ui 2v) Tdasluluviauia
YWIALANTIUTTYUAN A NTeINTszeznueuly 4 ¥I9nTen vInag 100 Wae

U 5 91 ILRUNITNARBIRUUENANYT! (Complete randomized design;
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CRD) Uan1vnsigrnuiuasasmeniiaens Yasslimuidounsassviadoundndd
Weniivuauven9ededis 4 lnawmadeasldodorzinalaiuwnadntbulugi
wuew (JU7 3) Maliszan 24 Filus ndandudunwdeu A calandrae uag T.
P ° P a
elegans BNINNVIAKNT UNVIALNINYNRAULUGU A calandrae wag T. elegans
JeuudnhlundivwiubtesuanmeldgumgiiviesjuRnsngumgill 25-27 a9
Wwawea ANUTUFURNS 75-80 Wasidud WefnwinsiuSeuiisulesidudnisideu
(parasitism) T1uULAULDEUNHNBNNT (progeny) WaESRTIEIULNA (sex ratio) Vo3

wauLbeunineanul msAruaUasidunn1sidou 1neldisn1sves Mahal et al.

(2005) NAUNTHIE

FIUIUBAULEUNIA x 100

Wesigusinsdeu (% parasitism) = —————— - —
Funumeiudendiiln + Sausaudeuiiln

(n)

gﬂ‘ﬁ 2 Snvarlneluvewaudeu (n) A. calandrae () T. elegans

(%

JUN 3 dnuaizetenzdneld (ovipositor) veauaudeu A calandrae
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NaNITIVBRAZBAUTIUNE

nan1siUseuiisunisidsunazdruiufindeves A. calandrae uag
T. elegans

PnwamaUTsuiisunsiloutasdruudiduisvesnudou A calandrae
waz T. elegans Aflneanu1aindiadidests 4 wuitunudeou A calandrae
Wesdudnafeuvueussdndens ¢ gandusulou T elegans Tasiunuden
A. calandrae Siwesiduinmafounusuiisda@orie 4 gsgawindu 78.73 wWedldud
wazunudeu T, elegans wWodidudnsideunueusiediudes 4 wiafu 57.19
Wosidud luvaefisrunuwnudeuiifinesnunanuueusedndens 4 nuituau
Do A calandrae $3nuunufoundoganiunulou T elegans Tngsuau
uwnudeu A calandrae f8mnusnilaniads 54.80 + 3.96 f Turnigiidruuunu
Jeou T, elegans FAWinfU 33.40 + 3.61 1 (115197 1) anuansIseaziiuladn
uwwudsuisaesidaiiussdvsamannsadeufeiadedls fadunsmunuuuag

o

Angwdaiuglaediisilunsléddiinauaniues denndesiunuideves Ngamo

3
et al. (2007) Aleldunudou A calandrae pruguisdudodlulsafvadaiugi
Jen Tagannsaandmnudszanssadudenadld 4234 Weddusd wazaideves
Bodlah et al. (2016) §3a5urgiumuiien A. calandrae IngfAnssuvauldausa
yusuvasdatusivasenada 1wy duder davdes i uaziauns I8Endne il
Moosavi et al. (2021) §ssrenuitnalnlumsdumemisvesunudeu A. calandrae
IgogiuinnUateuIndeasiivuuuy trichoid sensila Tun1s¥unauvieansiadl
(chemoreceptor) Tnganunsafumnauvesdinueusiato1fedudinfinueusy
o1fveglumnsiuginiy luvariuaudou T elegans Shazveuidoudmueuly
wiawugiidnuazneuonliniuiuly fuudeiusiidnvarudsasdimadenisin

unsageldvesunudou (Sitthichaiyakul et al.,, 2018)
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P a = s & & = ° ~ a
151997 1 WSsuneulasiguAnIsileukaz I LIuLA UL UsUNineanu1aNRUD U

Yy U )
ANAIVYAY 4

. QUERTEM! Fruruusudsuaie
waudeu .
(%) (n3 + SD)
A. calandrae 78.73 54.80 + 3.96
T. elegans 57.19 33.40 + 3.61

HANTSANEINALATINTIdUINAYaILAUITEY A calandrae uag
T. elegans

NNNANTANBUNALAYERIIE@IUMATeIuAUITeU A calandrae wag T.
elegans #iilnoonu191ndsdnTents 4 nuinwaguazinadoveauaudou A
calandrae fiunuadeganiuaudou T elegans Insfiunudou A. calandrae
Srurumauazimadownds 18.60 uay 32.20 1 muddy luvasiuaudeu T
elegans fiSunuwmeguaziwaiioads 13.60 uay 18.80 § mud iy Sasdrume
dromeadiovasunulou A calandrae winfu 1:1.73 luvaisidhsdrmmersolne
Jleveauwnudeu T, elegans Wi 1:1.38 (1151991 2) anmani1sidenisnisideu
vaauaulleu A. calandrae azdduunAgLazinaAleIuIunnLaudeu T.
elegans wariidnmauszrianagfumadiogsnindnie Jso19vminanmginssy
AMUTEY MsAUMINALeIMS wazuaiuiiomsiivunalngSedmasenisidou
vosunuLdou (i et al, 2008) uenantenguauuasorde (Host age) Sydsuase
dasnaumea 2nauideves Dlamini & Amornsak (2014) wuindvueuiiduusas
odgvesunuilou Wolorgnniursdsnmdeanaliumadogitunazasline
dogandunag eradumsediinusuerdedvuialngfiuiifinn dsfinam
winganlun1sasgyiivlavesiisaunwasiuuelvvesssvudviuguoiunudou

wieile WieN1sveneiugkazAnsLrTugAelY
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A19197 2 WIBUWIBUTIIUNAL INATELAaEENTIAIUTENITUNAIINYUDUAN

iy 4

- VWA WAL ansduwAg : ALy
unudeuy . .
(72) (72) (sex ratio)
A. calandrae 18.60 32.20 1:1.73
T. elegans 13.60 18.80 1:1.38
#3UNaN1339Y

INNANITNAADILAULTEUY A calandrae TUs¢ENTAMNNNSIT8UNUBUARS

dlerte 4 waglidmnududuiouasdandnseriranadiumadeganiuaudey

v
a

T. elegans o1adumsgnginssuninuveulsadisivurndiilvadfufinamngs
wngsonsnslinasialydvlnaneuensilead uenaniunudeu A calandrae
fiusgansnwlunisrumlesadondelannitunudeu 7. elegans N13AIVANLABTITT
Humsmunuuuasdnsielasnsliddiiinresmunuiuestaduitmaniusssuva

g neAINIaIUIsamIiagkazveeugiaiu I wulAiuSInuein 9 wasl

'
=

o | = A o ! 1 P o A
a@ianULWﬂLﬂJﬁJQQ LwauqiﬂﬂaaﬂiﬁLLWULUSUﬂ?U@NUi%%'}ﬂ?ﬂQQLLNaQﬂmEWGU RINEN

¥

anulasndeliiludunsaseuywd &0 uazdandan

LONEITD19DY

YodAn1 LgInNN. (2559). AUTLI: RINULAY AMAININDINITES. 871175, 46(4),
37-42.

o o a dl U dl o a
dinuAuEnITUMIRAUMNDUTEELNU 1ATINTOUTEDINAANTEINUANS. (2553).

12y a

il MIWNAATUEUIINGUTEI. NTUVN: AN, DTUNTAUA.

@ @ o

° a 1Y) a o 2 o a
d1UN7 EJLLa&;’WGlJu’I'JVIEJ’mﬁWaQﬂ’]iLﬂULﬂEJ’JLLﬁ%ﬁLLUiEUNaG]NaLﬂ‘l&mi. (2551). Uamen

[ '
6 v a

wulunanuainwasuayn17de9dumdn. RUNATIN 2. ngann: Tssiud

YUUNANN TN TNEATUIUSENALYY F17i0.
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UNANED

mAfeiiinguarasdlunsinyinsgadunsfuasuanidoulngldineiu
lelnsiaaitatnandnauyniiifesasvgleamesivindy 94.13 luansazanedisl pH
1.00 - 6.00 Anwianlunsgedu 0 - 1,440 Wit fgaumadl 25 °C Amnututues
neiuazuandoluiiyiniu 100 me/L Waunsuaadesuasnsuaieluniseduny
aunANITYATy Nan1FIT8 WUl ArAsannInlunsgatunziauazuanoLves

a a

waRulalasiaaasduszdns guasani pH Wiy 4.00 dAranuausalunisgady

Y

1Y)

(ge) neMuazuAnlouiniu 66.98 me/s waz 58.96 mg/s auddu Jadadu
nan wuhnaivengauiigalunsvasudesnziuazuaniflenaininadulslasioa
fio 60 wifidAANuamsalunslanUdesnsMuazuanifisumniigamiifuiesas
67.80 way 70.44 suddy lushuvedlelamesunisgadunziuazuanidonvesn
aiulslnsiadenadostuaunsuasiiosinnnitaunsngunds Tnefidduussans
anduiius (R) voslelumosuaumsuaflosvesnzmuazuaniflonyindu 0.97 uag

0.99 MUAIGU

1Ry agm, wandley, wadulalasea, Anauyn

Do

* gussanuau: wee i wWmes
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Abstract

The objective of this research was to investigate the lead and cadmium
adsorption by using pectin hydrogel extracted from water hyacinth with ester
group percentage of 94.13 in solution with pH ranging from 1.0 - 6.0, including
adsorption time ranging from 0 - 1,440 minutes at 25 °C. and the initial
concentration of lead and cadmium in water was at 100 mg/L. The Langmuir
and Freundlich sorption models were used to describe the adsorption isotherms
and sorption constant. The research found that lead and cadmium adsorption
capacity of pectin hydrogels was the most effective at the pH of 4.0. The
equilibrium concentration (QE) of lead and cadmium was at 66.98 mg/g and
58.96 mg/g, respectively. According to the Time Factor, It was found that the
optimum time for lead and cadmium release from pectin hydrogels was 60
minutes, and the lead and cadmium liberation values were 67.80% and 70.44
percent, respectively. In terms of isotherms, the lead and cadmium adsorption
of pectin hydrogels were more consistent with the Langmere equation than
the Fridrich equation. The correlation coefficient (R2) of the isotherm, Langmere

equation of lead and cadmium was at 0.97 and 0.99, respectively.
Keywords: Lead, Cadmium, Pectin hydrogel, Water hyacinth

unin
ANAUY (Eichhomia crassipes.) iUuitlunszna PONTEDERACEAE ANAuYan

2 A 8 A Aaa i R & = Y 5 ' 2 L.
Jufinihfianunsefidinegluinldnaeniad unsiugluunainegiessansa (Carlini

[
°

et al, 2018) dnavinlatanuniednlua ANNITALANYVRIDDNTLIUALGLNAIY
YaNIINTUNEILTENAUTI@INITaavaslutwaz i esnateduvesdunse

Aoliindutymmuaiivludilddndie Jagtuisnsdanisinauynideuldiy

= -]

wnigarensvindevdnuazanuinanssy (Weiping et al., 2018) wailuiuitdulve

9

v
C% b‘LQJQdQJ =

JnlIBAnTuLazNlinsunds Fedelaifiusedns sUiiisaneouasduilfassulssany
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Hosmnninaurnfinuanfistunaduadiliiinslunisaiedudgasgade
afeanuiiaulaluamunegsia FedumavmismidadnausuazniendunEn o
fiflyarynagranmnssuiadudsddny weaussgslaliiianudesnstihinnusn
Ul TuingAvdsezidunsidnlaensden

weRudulndueealsiiilnanaifimingainnusssusd (Levigne et
al,, 2002; 10517804 WMeY, 2561) An1sAnwinuansinaduluenauYa1 (Naohara &
Ishii, 1989) %amaﬁummsalﬁﬁﬁﬁuwmaqmamﬂiiu 2791 9115uazen (Shukla et
al,, 2014) weRuinnuanasofitdusumsgedulansutn Tasn1sgaduazingui
Uinaewmsuen@inluaelanediues Auaudiinsgadulasunansenuaniade
meueniasdimuduiudiulassaidluanavounaiiu faduddnnsdnulffuiy
szannsaldinedulumsgadulaneuiiniidanuanzianzasiulanemiiniidesnisle
(Wang et al., 2019) Iﬂﬂlé’ﬁﬁﬂw’lmiﬁﬂLWﬂauuﬂsﬁugﬂL%ulﬁiﬂ’ima%dﬁﬂﬁma?u’]iﬂ
Tumsgaduasazansfiflaveminduifousgld Sniadaiinamumusonisgade
waRulUlumsagatet (Kaushik et al, 2020) vilwludagtudanuaulafnuns
NﬁMLWﬂamﬂulﬁImwaLﬁ'mﬁu (Wang et al., 2019; Bhattacharyya et al., 2020;
Thakur et al., 2019)

[
v o

Fetunisfnuiasidsedifngusrasdifiondnnaiulslnsaiiafnain
fnpurn dmsultlunisgedulangninldun azduazuanislon welunadenlu
nsldUseleniandnauenn dwmalinisianisdnavendtunisdon annisld
sulsgrnaniglumsmiadnauein wavdvsnuinauynsuazneliiinnaduse

WASIIAINEIIUIRANAS

vantun15Ie
Sununsedsumaiulalasiwafiatnaninauean
afamaRuaInAnaurImn 1,000 n3u eldldnsalalasaassn (e AC
lab scan AR grade lot no. 21 05 0194) Usuanizvesarsazatelidan pH 1wy
2.5 [nmain 30 unit flgaungll 110 °C Aumsazansuazniowiuivs ua
ANMENDUAIY 95% LOVTUBA (515?'@ ACl lab scan AR grade lot no. 21 06 0489)

o o

Uil 9 atuil 3 (2564) ISSN 2287-0083 | Vol.9 Issue.3 (2021) ISSN 2287-0083



- MITIeeanswasinalulad wninedusuinensend
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

futiiu nduszarsmaiuluiunennlessuiisu (60 °0) Tushsndiu 3:100
wv (ddminmadiu 3.00 ndusietn 100 fadans) udnnnznewmneaivlelnsioa
Tuansazanelaienlonsonlesidudu 2.0 M aanduiinsidiu 1.0 M Cacl, Usinms
10 HaddnsuausU HiBO, fidanududu 2.0 M Usuias 10 fadans thasiiulsi

ffugnmgll 4 °C w4 Falus aldmedulalasiaa Av UR 1

9 Y

(%

JUN 1 dnwaignane sUreadamaiulalasiea

fumeunisinmanusnusalumagadulavesninludveanaiulalnsiea
wazn1stnduanlglng

‘Ui’ifgL‘Wﬂaulﬁﬂﬂ’iLf\]a‘ﬁlNﬁuﬂ’]iLLﬁﬁWUi’]ﬂmﬂ@@@u whwin 1.00 n¥u adly
ansazanelaveninuauns fuazwandloniiflanududuedisas 100 me/L Usuns
591 100.0 Haddns (Jakobik-Kolon et al., 2014) U5ua1 pH Tuilaindu 1.00, 2.00,
3.00, 4.00, 5.00 uaz 6.00 fensalusdnuarlufeslsnsenled myuduasazanede
magnetic stirrer 1115950V 100 saudaun? 1Julian 0, 15, 60, 120, 240, 480
way 1,440 Wit igaumgll 22 °C thansazanslviiengivinanzMuazuanio
REIGELE Inductively Coupled Plasma-Optical Emission Spectrometer (ICP-OES)
(B9%0 Perkin Elmer Ju Avio 560 Max) Aiasnesivnaransnsalunisgadulangmin

Faaunns (1) way (2) Aunadsd (Lessa et al., 2020)

Cy - Ce
gt = ( )V (1)

m

Co - Ce

removal (%) = ( ) x 100 2)

Co

o
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Wl gt fie Ysunadlavevtiniignandulaelalasiaa
Co Ao mutntuveslavzninsuau (ppm)

= Y v

Ce fo Anuuturadlansuinluaisazais ad 1ala (ppm)

m  As dmdnvedlalasea (n)

VA9 USunuvesansazaneiild (3ns)

mﬂﬁy’uﬁwLWﬂaulgﬂmLaaﬁmu%umauma@m%’umiazmBiamwﬁﬂma:umﬁl’a
wazuandlon undunsaluninanatudu 1 luard Usuns 50 faddns myudy
ansazanesiey Magnetic stirer A1113250U 100 soUsiou? urian 2 §1lua 7
gangll 25 °C thansazanedildluiinssivinansfuazuanion Meldeq
Inductively Coupled Plasma-Optical Emission Spectrometer (ICP-OES) wa % 14

aun1s9 (3) Tunisaulmauaiuisatunisuanuaselarenin f9i (Lessa et

al., 2020)

Qdes
Desorption (%) = — x 100 (3)

Qads

dle Qdes Ao Usinauaslessuvedlanefgnuaniasy (mg/s)

Qads fio Usuauvaslessuvadlanengnaady (me/s)

l9aunns Langmuir isotherm Wag Freundlich isotherm tiielglun1s@nen
lelunasunsaadunsmuazuandieuvennaiulalasadduaunisin (@) uay (5)

AU fadl (Lessa et al., 2020)

=(—)+(—) (a)
o} KgmC am

dlo q Ao Bnasgngaduuuiluiifnfgeduneuimamesiigedy (s
mM3aadu)dadniu/niy)
gm Ao AMENNsagegatunisandy @adndu/nu)
K fe mAsiinisgadu

C  feo Anudutunnaunavestlaventnluaisavany @aaniu/ans)

o

Uil 9 atuil 3 (2564) ISSN 2287-0083 | Vol.9 Issue.3 (2021) ISSN 2287-0083



NInTInemansuazmalulad wninerdeviganssii
84

UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

1
log g =log K+ =log C (5)
n

We K fie anuaunsalun1sgaduduing (mmol/g)

n A8 ANAINUBINTUATY

NaN15IBRAZBAUTIUNA
= (4 £ g a
nsAnwAnuansalunsaadulansuinlutiveunaiulalasiaa
nanlunsanauarAl pH vesansazanadutladenidfgyes1addunisdnm
ANuaTavesnIsaadulanevtn sULuuveInIsanduaIsazaelanendnnay
5311199272 (Pb) way waalien (Cd) Tdiseonuuulwansazaisiian pH wiadu 1.00,

2.00, 3.00, 4.00, 5.00 waz 6.00 MIUAINU WUNANISANEINI gﬂﬁ 2

80 A
70
60
& 50
)
£ 40
& 30
20 v -
10
0 ‘:: ~e
0 200 400 600 800 1000 1200 1400 1600
Time (minute)

—e—pH1.00 —8—pH2.00 pH3.00 pH4.00 —8—pH5.00 —8— pH6.00
70 B
60
50

= 40
E
2 30
o
20
10
0
0 200 400 600 800 1000 1200 1400 1600
Time (minute)
—8—pH1.00 —8— pH2.00 pH3.00 pH4.00 —8—pH5.00 —8— pH6.00

a

3UN 2 Bvianar pH vasansazanelaveraunzil (A) uazuaaLiles (B)

soAnuasalumIgatuveanaiulalasiaa
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910 3U7 2 wuinwadulalasiaaluaisazanofifian pH wirfu 1.00 waz
2.00 agaevuaney Mlrlifanumunzanlunislieiounduasazariiiegadu
Tavgniin edulslasnasuivszdns ulumsléifuasgedy Weansazanedian
pH daus 3.00 WHuduly dwmsunarfivanzarlunisléinafulelngnagady
asazaneazmuazuanilon 990 JUT 2 fio Anan 120 Wl waziSuARAR AU
Tnganuanunsalunsgadungiuazuaniflonding) 1,440 undi Wiy 22.76 uay
14.89 mg/g ANUAIAY éﬁw%’ummamwalumiam%’umﬁ"’JLLaszmﬁsmmLWﬂau
lelnsiaaaeiiuszans sUgeanil pH windu 4.00 fldaruanansalunisgadu (ge)
ayMuazuAnBNIINGU 66.98 me/s way 58.96 me/s MUY MANan3AnY
wui medulelasaiiruannsagadunsmldfniuanden

nsAneAuaansaluntsuanydaslanzuiin

Uszans sulumsvanvdesmemuazuanidonanimefulalnsiaa et
adulelasiadiinutuneunisgaduansaratene fuazuandon unfnnsalusin
anadudu 1 Twa1$ Uues 50 faddns nyuiluansazatesaeg Magnetic stimer
AM3I50U 100 sOUsENT Luan 2 $lus figamgdl 25 °C medulslasieanou
nazvdausisly JU 3

910 §UA 3 wudh nanfngasiigalunisUanUdesngiuazuanidionann
wedulelnsiaafio 60 i warBuanaudndesvdantu tnefidianuaninsoly

o

nsvanddesnznikavuandenuiniigaindiuiovas 67.80 wag 70.44 ANUAIAU

a

5 sU

Y

ArNasalunislanlassnzniuazuanionvesnaiulalasiaaivszan
gegadl pH Wiy 4.00 fidrauaiuisalunisanUasenzniwazianiiieuminiu
67.80 mg/g waz 70.44 mg/g MuNA1RU Nan1sAnwl nuiunadulalasiaad

Anannsalanlassnanloulananinngia
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80 A
Dl
60 g D g S —— - ]
2. |f
= 50
2
'§ 40
2 !
@ 30
a
20
10
0
0 200 400 600 800 1000 1200 1400 1600
Time (minute)
—8—pH3.00 —e—pH4.00 pH5.00 pH6.00
80 B
70 a
60 —
=
= 50 '
S |
540
2
o 30
a
20
10 ©
0
0 200 400 600 800 1000 1200 1400 1600

Time (minute)

—8—pH3.00 —8—pH4.00 pHS.00 pHE.00

JUN 3 AnuanansalunisUandaeenzia (A) wasuanwdle (B) o 13816049

AsAnwINTsitnavan g ndvasnaiulalasiaa

a1

dednwnsihnduanldlmiveanedulalasiaa lnsdenldarsazaeniden
pH iy 4.00 wunan1sAnwds U 4 nudrlunms@nwimsdunaiulalasiaa
nduinldlunisgadunazUantdeensia 913U 3 sou Uszdns sulumseaduuas

a

UanUaenyiiusedns sUuAnNanltuseuusniazanadluwsiazseu lnaUusedn

Y

S UMM

Y

ngalun1sgaduniafe 120 Wl ddnslunspadunzianasiesay 18.51 dmsu

(il

s¥aNs sUANaLNsalunsUanvassnsiilumsiineiulalasanduunlolvd 9

Y

Ananfe 60 Wl ddnlunisuanUdesnzianasiosay 18.04
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80 A
70
60
45 50
B
£ 40
& 30
20 —_—
10 ]
[
0
0 200 400 600 800 1000 1200 1400
Time (minute)
—8—R1 —8—R2 R3
80 B
70
60 4 *
- —o— ]
= 50
2
B 40
2
o 30
a
20
10 8
0
0 200 400 600 800 1000 1200 1400

Time (minute)

—8—R1 —8—R2 R3

UM 4 Uszans sunsihmedulalasiaanduinldlvg w3 seu

Guaﬂmmmama’[,umiameé'j’umzﬁ”a (A) wazanuaunsatunsUanUasengna (B)

dmdumsanwinisiineiulalasianduanldlumsgaduuazUanddes

1 =

wanLiley wudnUseans sulunsgeduiavUanldesuanilloniusydns suananly

§ sunangalunsgaduuaniiisude 120

Y 9

saulsnuaranaslulfazsou lnelsyan

@ a

Wil I8nslunisgedunanidesanasiosay 5.89 dmiudsedns suauaiunsaly
n1svanddesuandienlunisiinaiulalasiaanduunldlul NANgade 60 w9

q

fignslunsUanldssuaniiusanasiosas 4.55 fa 5UN 5
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& 40
£ |
> 30 | |
= f
20 ||
| -
10 ||
]
"
0
0 200 400 600 800 1000 1200 1400
1an (unil)
—e—R1 —8—R2 R3
80 B
b 4 x
R
=
i=]
=
2
o
2
GJ
(=]
20
10 @
0
0 200 400 600 800 1000 1200 1400

Time (minute)

—8—R1 —8—R2 R3

UM 5 Usgans sumsihmedulalasiaandusnldlvg 9w 3 seu

Yo mannsalunsgaduuanlien (A) uazauansalumsUanudesuaniioy (B)

WUNAAAATNITAATY
saunamansmsgaduvoanaiulelnseaiildgaduasaranslaveminuay
siuazuandioniifiinududuedisaz 10, 20, 30, 50 way 100 ppm U3HIAS3
100.0 fiadans YSuarmnudunsauavesansazanslvitianviniu 4.0 sensalunsn
vyuduansazanedie Magnetic stirer AmiE15oU 100 sousound Wulnan 120

Wil anududuindu figamadl 22 °C wuwasa JUT 6 way 7 disil

3 (2564) ISSN 2287-0083 | Vol.9 Issue.3 (2021) ISSN 2287-0083
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0.0045 y=0.0001x+0.0012 A
R? = 0.966
0.004 e
0.0035
0.003
=
£ 0.0025 .
@ 0.002
> L
N 0.0015
® L]
0.001
0.0005
0
0.00 500 10.00 15.00 20.00 25.00 30.00
Ce (mg/L)
1.00 y=0.6136x-0.0029 B
R? = 0.9583
0.80
0.60 .
9] -
o
& | 040 L
-
e

0.20

000 =
o 020 040 060 080 1.00 1.20 1.40 1.60

-0.20

Log C.

JUN 6 lelgmasunisaadunzii (Pb) veunafulalasiawuuiuduy

(A) aunsuaddles (B) aun1svigunsey

910 U7 6 wuilelemesunsgadunziveamaiulalasiaaonadesiu
aunsuaadofinnniaunssueie WesnmdusyavSanduiug (R) vedlole
wesHauMILadesviniu 0.97 wagaun1suguasuvinau 0.96 MUAIFU MeAIY
Ivuiiufinvesnaiulelnsiaaiinisgaduiiuuuuiieaiunun (Homogeneous

adsorption surface) finalnnisgadumilouiuluuuutuiien
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0.004 y =9E-05x + 0.0011
R? = 0.991 A
0.0035 °
0.003
[
o
on [ ]
o)
-
e
o001 @
0.0005
0
0.00 5.00 10.00 15.00 20.00 25.00 30.00
Log Ce
1.00 y =0.635x+0.0099
R? =0.9887 B
o
0.80
60 0
v ot
o
on -t
O |40 (&
-

020

000"
02 @®o o020 040 060 02O 100 120 140 160

-0.20

Log C.

JUN 7 lelgmesunspaduuandien (Cd) veanaiulalasiaaiuuigady

(A) aunisuadidles (B) aunisnigunsey

90 Ul 7 wuilelwmesunsgaduuandsuvesnaiulslnsiaaaenndes
fuaunisuaadisfinnitaunsnsundy WesnAdulssansanduius R veq
lalgwasuaunisuandesivindu 0.99 wazaun1snguasviidu 0.99 arudifu
nusauitvuiiuiiveunafulelanaaiinisgaduifuuuuifisafunun

(Homogeneous adsorption surface) fnalnnsgeaduimiioufudunuutuifen
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WeRasanfansfiwesiuudtaeslelamasuisasiuuy aunsoagulans

ldl U dﬁl
Tum5799 1 fadl

M19199 1 Wdweswuudiaedlelewesuaunisuaniissuaraunisnguasylunig

Qm%’umsﬁmazmelﬁamauvvﬂauiaimma

dunisuaadies ﬁNﬂ’]iWEUGﬁ‘U
ﬁ']ﬁ! 2 2
Am K. R n Ke R
e (Pb) 833.33 0.08 0.97 1.63 0.99 0.96
uAALilew (Cd) 909.09 0.08 0.99 1.57 1.02 0.99
Wang et al,, 2021 120.19 0.01 0.99 1.76 - 0.96
Lessa et al., 2020 192.30 0.00 0.99 1.54 0.45 0.96

31N015°99 1 nugusuunisaedulaneisaessnglauinzNwazuaniiey
J a oA S Y v awv
tudulvlumadeiiufesduuuaunisiailes daenndesiuluuideves Wang
et al. (2021) uaw Lessa et al. (2020) NlafnwLazna13131 n1sgadulaventinves
waRulalasiadiulngdnilunsgaduuuiuinvedlelasimauuududes laefidle
peiuazwandleugnaaduliudingliinsindeunviseiUdsumunisiuiuluanada

,:1' & a a dl v v a X
BUUUWUNULWﬂ@uvL@IﬂiLT\]a WIDAUINYUYDY Pb way Cd IuaqiagaqﬂLWlﬁﬂu

d3UNaN133Y

msliusglevinndnaurleedinataaswafudieliiluaslslasiaagn

€

Ulaneniinluin IAanuaunsalunisaadunsiuasuandieuvesnaiulalasiaa

an' o N Y Y = Y
ﬂ?jﬂﬁ/l pH 1nu 4.0 MﬂqﬂﬁqﬂaqmqiﬂIUﬂqﬁaﬂ%U (qe) RAECNILLATLLANLNENLNINY

=) 2

66.98 mg/g wa¥ 58.96 mg/s MUANU uazanatiniosiiioarsavaredan pH
Hadesmunat wui nanfivsnzaufigalunisUanddesnziuazuandlouaninaiiu
lelnsivafie 60 it TaefidAnuannsalunsuasuaesnziuazuaniilousniian
wihiuSesas 67.80 uaz 70.44 mudRU wavSuanadniosndsiniu luduves

lelawmesumsnadunzuasuandisuveanaiulalasaadenadadivaunisuanies
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Abstract

The health educational program and motivational interviewing intervention
towards the blood chemical level was a one-year quasi-experimental research
aiming at following up on health educational programs and interviews to
motivate the patients with type 2 diabetes on blood chemical level. The sample
group comprised 70 type-2 diabetes mellitus (DM) patients in Nongnakham
Sub-district Health Promoting Hospital, Muang District, Udon Thani Province.
The patients came to Health Promoting Hospital every two months to receive
the medication and the nurse would draw the patients’ blood to test for
blood chemical level both pre-intervention and post-intervention and there
would be a face-to-face interview to educate the health educational program
and motivate for changing behavior. The Index of ltem Objective Congruence:

IOC of the health educational program was 0.78. The validity of the health
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educational program was 0.82. The descriptive statistic used were mean (X),
and standard deviation (S.D.). The inferential statistic used was paired t-tests
for comparing the blood chemical levels both pre-intervention and post-
intervention with the statistical significance at 0.05 level.

The research revealed that, among 70 DM patients, most of them
were 62 female (88.57%), age average at 60 years old (5.D.=6.70), 34 DM
patients had BMI in overweight level (48.57%, X = 25.03, 5.D.=4.10), 12 female
patients had over waist circumference (19.05%). Participants had DM record of
diabetes and have been on medication for 1-12 years (X = 6.4 years), of those,
most of them had DM underlying and took medication for less than 3 years
(40.00%) followed by 10-12 years (25.71%). It was found that HbAlc level
(pre-test) was not significantly different from HbA1lc level (post-test) (p=0.71).
For Fasting Blood Sugar (FBS) test, it was found that the FBS test comparison
results between pre-test and 5th post-test, pre-test and 2nd post-test, and 2nd
post-test and 5th post-test were significantly different (F=2.49, p=0.03; F=4.21,
p=0.04; F=4.21, p=0.04, respectively). The results of Lipid Profile level comparison
between pre-intervention and post-intervention reveal that all variables were

not significantly different (p=0.67, p=0.43, p=0.81, and p=55 respectively).

Keywords: Fasting blood sugar, Total Cholesterol, Health Education Program,

Motivational Interviewing Intervention

Introduction

High prevalence of Type 1 and 2 Diabetes Mellitus (DM) are increasing
their worldwide (Roberto and Crisafulli, 2017). Especially type 2 DM has
concerned medical problem due to obesity and metabolic syndrome, which
has grown by highest proportions. One of these is increasing incidence of
cardiovascular disease, especially patients who had these two pathologies,

which has been significantly higher in DM patients when compared to normal
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subjects. (Noble, 2015). Type 2 DM is a chronic metabolic disease influenced
by chronic hyperglycaemia due to insulin resistance action at the skeletal
muscles and the adipose cells and to be depleted in insulin secretion of 3
cells (Padilla et al., 2015).

According to the American Diabetes Association reported that type 2
diabetes mellitus (TD2) is cause of death in world wide (Centers for Disease
Control and Prevention, 2016) especially traditional diet behavior but lack of
exercise leading to type 2 diabetes mellitus. In addition, they suggested that
type 2 diabetes mellitus patients who received diet control program can decrease
fasting blood sugar, blood pressure and lipid profile (Bantle et al., 2008). Most
problems that prevent diabetic patients are changing diet local food culture
behavior each a day and lack of motivation to change diet behavior (Miller, 2011).

There are several risk factors for the progression of Type 2 DM (T2DM)
including family history, obesity, chronic physical inactivity, race or ethnicity,
history of impaired fasting glucose, impaired glucose tolerance, HbAlc 5.7% to
6.4% (38.8 mmol/mol to 46.4 mmol/mol), hypertension, abnormal high-density
lipoprotein cholesterol and/or elevated triglyceride levels. Lipid profile test is
an appropriate method to plan for reduce complications as follow especially
capillaries damage (Koro et al., 2004). Grundy et al. (2018) reported that the
normal values of lipid profile consisted of total cholesterol < 200 mg/dL (< 5.1
mmol/L), triglycerides < 130 mg/dL (< 1.4 mmol/L), high-density lipoprotein
cholesterol: (HDL-c) < 40 mg/dL (< 1.0 mmol/L) and low-density lipoprotein
cholesterol: (LDL-c) < 130 mg/dL (< 3.4 mmol/L). Stratton et al. (2000)
suggested that patients who were cholesterol > 170-199 mg/dL (4.3-5.1 mmol/
mol), triglycerides 90-129 mg/dL (1.0-1.5 mmol/L), high-density lipoprotein
cholesterol: (HDL-c) 40-45 mg/dL, 1.0-1.2 mmol/L) and low-density lipoprotein
cholesterol: (LDL-c) 110-129 mg/dL, 2.8-3.3 mmol/L) significant associated with

capillaries damage.
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Motivational Interviewing (M) is a collaborative, person-centred approach
to working with people in order to elicit and strengthen their motivation and
commitment to change. It has been found to be more effective than traditional
advice-giving in the treatment of a range of behavioral problems and diseases,
including diabetes (Resnicow et al., 2015). According to Miller & Akohoue (2017)
who studied the effect of two-year follow-up of a group-based type 2 diabetes
for health education therapy and motivational interviewing intervention in 12
American DM patients. They found that, total cholesterol in post-intervention
(8.8%) had decreased significantly compared with total cholesterol in pre-
intervention (10.25%), and the behavior of eating high fat foods had decreased
but the behavior of fruit and vegetable intake had increased. On the other hand,
Whittemore et al. (2004) found that total cholesterol had not significantly
different when compared between food intake group and exercise behavior
modification group

In Thailand, department of control disease, Ministry of public health
(2018) reported that the number of non-communicable disease patients
especially diabetes had been increasing every year from 2012-2014. In 2012-
2014, DM cases were 674,826, 698,720 and 670,664, respectively. In Udon Thani
province, in 2012-2014, DM cases were 16,708, 17,853, 18,140, respectively.
(Ministry of public health, 2018). The statistics of total population of Nongnakham
sub-district, muang district, Udon Thani province (2017), total 475 DM patients
(311 type 2 diabetes mellitus patients (HbAlc 7.00-10.00 %) who take medication
at Nongnakham primary care unit) (Nongnakham Primary Care Unit, 2018). The
processing of treatments of DM patients at Nongnakham primary care unit
consists of medication, draw blood sampling by a nurse to test blood chemistry,
health education and motivational interviewing (MI) to help DM patients
understand better about their sickness and its preventive measures. The real

problem of the villagers is poverty that increases their risk factors. Most of the
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people are poor that every day they had a traditional Northeast Thailand diet
which is very spicy and high in sugar and salts, the risk factors of type 2 diabetes
mellitus. Therefore, the means to decrease high risk of type 2 diabetes mellitus
(DM) is the evaluation of health education program and motivational interviewing
intervention. Therefore, the 1 year quasi-experimental study aimed to investigate
the effect of one-year follow-up of a group-based type 2 diabetes health
education program and motivational interviewing intervention on blood

chemistry among type 2 diabetes mellitus (DM) patients for 1 year.

Materials and Method

1. Subjects

The quasi-experimental study had 1 year (1 october 2017-30 september
2018) quasi-experimental study. Subjects were 70 patients with type 2 diabetes
mellitus by purposive random sampling at the Nongnakham primary care unit,
Muang district, Udon Thani province. For the Inclusion criteria; ages 35-70
years old who were underlying 2 diabetes mellitus (HbA1c 7.10-10.00%) and
take medication less than 1 year. All of them had drawn blood sampling by a
nurse to test blood chemistry 2 times (pretest and post-test) 1 years ago.

2. Intervention

The intervention group received health education program and the
contents was designed unit base on Ml theory as follow. First, all participants
visited Nongnakham primary care had blood sampling by a nurse to test blood
chemistry (pretest-posttest) followed by a face to face health education program
and the standardized health education program. The results revealed that the
score of item-objective congruence index (I0C) was 0.78 in overall items of
health education program and 0.82 in in overall items of motivational

interviewing intervention, consist of:

o
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2.1 Seven domains of motivation which were as followed my activities
of daily living has caused problems for other people, | take medication
continuously, some people think that | can't be DM, Being that | having to lie
to other people just to take medication to make me unhappy, Some people
try to avoid me when | am taking medication, Taking medication makes work
lost, My family feel disappointed because of my take medication, and | lose
trust and respect from my family because of take medication).

2.2 Ten domains of problems and obstacles which were as followed
| like myself more when | take medicine for DM, Taking medication helps me
to deal with problems, Taking medication makes me fun and can get along
with other people, Taking medication makes me a fun person, Taking medication
allows me to fully express, Taking medication gives me strength and keeps my
life going, | feel more confident when | take medicine, If | am not take
medication makes me feel bored and lifeless, my family like me more when |
take medication and Not take medication makes me feel bad).

2.3 Eleven domains of motivational interviewing which were as
followed | want to seriously change my take medication, If | don't change about
medication soon, | will get worse, | have started to change about my medication,
| am not just thinking about changing my medication habits, but | am preparing
to do something, | have started to change my medication, | am seriously trying
to reduce medication, | need help to return to take medication, | know that |
have a problem with medication, There are times when | suspect that | use
too much of medication, I try a lot to change my medication habits and | have
changed something about take medication.) (Toobert et al., 2000).

After each diabetic patient receives MI- the points are collected and
interpreted as follows: item 1, 3, 14 and 19 (4-20-points) are recognition item
16 (1-5-points) ambivalence, and item 4, 8, 9, 13, 15 and 16 (6-30-points) are

taking-steps. Second, all patients received motivational interviewing (MI). This
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is a collaborative, person-centred approach to working with people in order to
elicit and strengthen their motivation and commitment to change. It has
found to be more effective than traditional advice-giving in the treatment of a
range of behavioral problems and diseases, including diabetes (Miller and
Rollnick, 2002). According to expertise, they found that motivational interviewing
has been more effectiveness to decreased total cholesterol and triglycerides
than general health education (Whittemore et al., 2004). Finally, all patients
received the standard checklist of follow-up motivational interviewing (Lane
et al,, 2005), consisting of 11 domains of behavior change (likert scale 0-4,
0 = never, 1 = rarely, 2 = sometime, 3 = often, 4 = always). Interpretation of
the score as recognition (20. Points is always, 17 - 19.is often, > 16- is-
sometime), ambivalence: (5 points is always, 4. is often, > 3.is sometime),
taking steps: (28 - 30-points is always, 25-27 is often, > 24 is sometime)

3. Statistical analysis

Statistical analysis used STATA 13 and Texus USA 2007. S-wilk test was
used to test the normal distribution of values. Descriptive statistics were
frequency, percentage, mean and standard deviation (S.D.) to express
demographic and body composition. Inferential statistic was paired t-test used
to compare blood chemistry (pre-test and post-test) at 95% confidence interval.

We used p < 0.05 as the cut-off point of statistical significance (Miller, 2002).

Results

1. Demographic and body composition (base line)

Most participants were female (n = 63, 90.00%), age between 35-75
years old (X = 60, S.D. = 6.70), some of them were overweight (n = 32,
45.71%, X = 25.02, S.D. = 4.20), all males had standard waist circumference
but 12 females had over standard waist circumference (19.05%). All participants

had average underlying type 2 diabetes mellitus 6.40 years (0.7-14 year). (Table 1)
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2. HbAlc level
The use of an ANOVA assumes that all the populations are normal
distributed, all the populations variances are equal and all the samples were
taken independently of each other and are ramdomly collected from their
population (Munro, 2005). The results of HbAlc level found that HbAlc level
(pre-test) was not significantly different from HbAlc level (post-test) (p=0.71).
The results of fasting blood sugar (FBS) found that FBS (pre-test) was significantly
different from FBS (post-test) (F=2.49, p=0.03). (Table 2).
2.1 Comparison between fasting blood sugar (FBS) (pre-test) and FBS
(2nd time intervention)
The results of fasting blood sugar (FBS) found that FBS (pre-test) was
significantly different from FBS (2nd time intervention) (F=4.22, p=0.04). (Table 3)

Table 1 Demographic and body composition (pre-test)

Variable n (%) Variable n (%)
Sex Waist circumference (male)
Male 7 (10.00) Standard 7 (100)
Female 63 (90.00) Over standard (>90 cm) 0 (0)

Body mass index (BMI)

Under weight (<19.99) 7 (10.00)
Healthy weight (20-24.99) 31 (44.29)
Over weight (> 25) 32 (45.71)

Waist circumference (female)
Standard 51 (80.95)

Over standard (>80 cm) 12 (19.05)

X=25.02 (4.20) Min-max (17.31-38.05)

X=75.05 (5.66) Min-max (56-95)

Age (year)
30-39
40-49 4-6 years
50-59 7-9 years
60-69 10-12 years
>70 >13 years

DM underlying

<3 years 28 (40.00)
4-6 years 14 (20.00)
7-9 years 3 (4.29)
10-12 vyears 18 (25.71)
>13 vyears 7 (10.00)

X=60 (6.70) Min-max (35-75)

X=6.40 (4.39) Min-max (0.7-14.00)

a
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Table 2 HbA1c level and Fasting blood sugar (FBS) (Within group)

Source SS df MS F p
HbAlc level 0.14 0.71
Time 0.11 1 0.11
Error 54.24 69 0.79
Fasting blood sugar (FBS) 2.49 0.03
121377.39 5 24275.48
3360441.44 345 9740.41

Table 3 Comparison between fasting blood sugar (FBS) (pre-test) and FBS "™

time intervention)

Source SS df MS F p
Fasting blood sugar (Within group) 4.22 0.04
Time 4050.64 1 4050.64
Error 66153.44 69 958.75

2.2 Comparison between fasting blood sugar (FBS) (pre-test) and FBS
(5" time intervention)

The results of fasting blood sugar (FBS) found that FBS (pre-test) was
significantly different from FBS (5" time intervention) (F=4.21, p=0.04). (Table 4)

Table 4 Comparison between fasting blood sugar (FBS) (pre-test) and FBS (5"

time intervention)

Source SS df MS F p
Fasting blood sugar (Within group) 4.21 0.04
Time 3235.21 1 3235.21
Error 52985.29 69 767.90

o
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2.3 Comparison between fasting blood sugar (FBS) 2™ time intervention)

and FBS (5™ time intervention)
The results of fasting blood sugar (FBS) found that FBS (2nd time
intervention) was significantly different from FBS (5" time intervention) (F=4.21,

p=0.04). (Table 5).

Table 5 Comparison between fasting blood sugar (FBS) (2™ time intervention)

and FBS (5™ time intervention)

Source SS df MS F p
Fasting blood sugar (Within group) 4.21 0.04
Time 1351.61 1 1351.61
Error 109021.89 69 1580.03

3. Total cholesterol and triglycerides

At pre-test and post-test as total cholesterol mean were 190.21 and
187.16, respectively, triglycerides mean were 167.80 and 160.93, respectively.
The results of total cholesterol and triglycerides found that both variables
(pre-test) were not significantly different post-test (p=0.67 and p=0.55, respectively).
(Table 6).

Table 6 Total cholesterol and triglycerides at pre-test and post test (n=70)

Paired Differences

95%
Std. Confidence p-
Mean Std. t df
Error Interval of the value
different  Deviation
Mean Difference

Lower Upper

Total cholesterol 3.06 60.36 7.21 -11.33 17.45 0.42 69 0.67
Triglycerides 6.88 95.53 11.48 -15.90 29.66 0.60 69 0.55
Uil 9 atudl 3 (2564) ISSN 2287-0083 | Vol.9 Issue.3 (2021) ISSN 2287-0083
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3.1. High-density lipoprotein cholesterol: HDL-C) and Low-density
lipoprotein cholesterol (LDL-C)

At pre-test and post-test as HDL-c mean were 43.96 and 45.47,
respectively, LDL-C mean were 112.08 and 110.56, respectively. The results of
HDL-C and LDL-C found that both variables (pre-test) were not significantly
different post-test (p=0.43 and p=0.81, respectively). (Table 7)

Table 7 HDL-C and LDL-C at pre-test and post test (n=70)

Paired Differences

95% Confidence
Mean Std. Std. Error Interval of the t df  p-value

different Deviation Mean Difference

Lower Upper

HDL-C -1.51 16.09 1.92 -5.35 2.32 -0.79 69 0.43
LDL-C 1.53 52.10 6.23 -10.89 13.95 025 69 0.81

Discussion and conclusion

From the results of the study, it was found that the average blood
glucose level (HbA1c) before the experiment (8.42%, SD=1.28) was not
significantly different from HbAlc level (post-test) (p=0.71), may be because
all the samples studied were diabetic patients with HbAlc values not exceeding
10% and they can control the sugar level manually, while more than 10 % of
HbAlc diabetic patients are sent to receive treatment in a medical facility
with a doctor later. American Diabetes Association (ADA) (2016) has reported
that Hemoglobin Alc (HbA1lc) has been a standard test of long-term average
blood glucose control for patients with type 2 diabetes (T2D) for more than a
decade, and blood levels above accepted thresholds are used to diagnose
both pre-diabetes (between 5.7 and 6.4%) and diabetes (above 6.4%). While it

is uniformly accepted that higher HbAlc levels are associated with greater risk
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of complications from diabetes, as well as the incidence of other diseases,
the targets for reducing this biomarker in people with existing diabetes remain
open to debate. In particular, aggressive pharmaceutical therapy increases both
side effects and costs, which need to be considered when assessing the net
benefits accrued from meeting specific HoAlc targets. The American Association
of Clinical Endocrinologists and American College of Endocrinology (AACE/ACE)
(2015) confirmed that the panel recommends that HbAlc be universally adopted
as the primary method of assessment of glycemic control. On the basis of data
from multiple interventional trials, the target for attainment of glycemic control
should be HbAlc values <6.5%. This level is three standard deviations above
the mean HbAlc value in nondiabetic populations.In addition, the results
FBS (pre-test) were significantly different from FBS (post-test), FBS (pre-test)
was significantly different from FBS (2nd time intervention), FBS (pre-test)
was significantly different from FBS (5" time intervention) and FBS (an time
intervention) was significantly different from FBS (5™ time intervention).
Diabetes is a chronic disease that is difficult to control. Therefore, the
treatment team must have an algorithm to adjust the care depending on FBS
and HcAlc. This study provides a health education program and followed up
for blood sugar levels every 2 months, therefore, diabetes patients can control
blood sugar levels by themselves. They must re-check a validated marker of
short-term glycemic control, especially fructosamine and 1,5 anhydroglucitol
(1,5 AG). Fructosamine is measure of glycated serum proteins depicts relatively
short-term changes (1-2 weeks) in glycemic status. Hence they may be utilised
in certain situations like gestational diabetes or in those where HBAlc is
unreliable (Lindsey et al, 2004). 1,5 anhydroglucitol (1,5 AG) is a validated
marker of short-term glycemic control. It is a metabolically inert polyol that
competes with glucosefor reabsorption in the kidneys. Otherwise stable levels

of 1, 5-AG are rapidly depleted as blood slucose levels exceed the renal
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threshold for glucosuria. 1,5-AG more accurately predicts rapid changes in
glycemia than hemoglobin A1C (A1C) or fructosamine (Dungan, 2008).

The present results of total cholesterol, triglycerides, HDL-C and LDL-C
(pre-test) found that were not significantly different from total cholesterol,
triglycerides, HDL-C and LDL-C (post-test) (p = 0.67, p = 0.43,p = 0.81, p = 0.55,
respectively. Dsylipidemia is a chronic disease that is quite difficult to control.
Therefore, the medical team must have a plan for treatment over a long time
period and may change the treatment plan from time to time because the
cholesterol level can rise or fall within a day or 2-3 days, depending on the
health care behavior of patients. In this study is a health education program
every 2 months for 1 year, therefore may make patients with high blood
cholesterol unable to control cholesterol levels, particularly in those who do
not strictly control health care behavior. While, Boren et al. (2009) supported
that health education program for long period may be not can reduce total
cholesterol. Therefore the cooperation between diabetic patients and medical
team are benefit. According to Hemmati et al. (2017) found that the best practice
of health education program is face to face health education program,
nevertheless it difficult way for many diabetic patients. So the most time-
saving way is to give out brochures or booklets, including video teaching or
listening the radio. But these methods have not yet been confirmed studies
that can change the behavior of diabetic patients.

This research does not change any variables. This may be because MI
is not suitable for changes in blood chemistry levels because of the reduction
in lipid levels may take longer period, including many other treatment methods.
Present study is the routine to research of nurse practice among DM patients
who were take medication at Nongnakham primary care unit, Muang district,

Udon Thani. For further study should be study in a large group to get results

o
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that can actually apply to real change behavior DM patients for reduce blood
lipid level.
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Abstract

This experiment was aimed to investigate the growth and flavonoid
contents of Krachai-Dam (Kaempferia parviflora Wallich. ex Baker) with types
and rate of animal manures. This experiment was conducted with Factorial in
Randomized Complete Design with two factors, those were types and application
rates of animal manure. Animal manure treatment had 4 types, those are
without manure, cattle manure, chicken manure and swine manure. Rate of
manures 2 levels treatment had, those are 500 kg/rai and 800 kg/rai. The result
of this experiment shows that chicken manure dosage increase the development
of leaves length, pseudostem size, shoot, plant’s fresh weight and plant’s dry
weight. The amount of flavonoids in the shoot, It was found that without manure,
treatments show the highest amount of flavonoids substance was 3.04 mg/g

dry weight
Keywords: Kaempferia parviflora, Manures, Flavonoid
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A15197 1 NFAATeRUSInasnemnstudenanyiing1ag

51781913
vfinvasdenan N P,Os Total K
Ca (mg/kg) Mg (mg/ke)
(mg/kg) (mg/kg) (mg/kg)
?,J“aiﬂ 1.72 0.30 0.64 1.26 0.76
yald 2.28 1.25 1.78 3.05 0.78
4adns 0.61 3.20 0.37 12.53 1.00

2. answavesviladenanuazuunanislddedanisiasyiulauazusunn
d1snanliuesd
2.1 anundsly
wavesnslatumendensaigduladiunnunirsluluduamia 6 quds
dUnnifl 20 nésugniudn msldyagnsdas 800 Alansusels lriduauauna

o w a

luasgaunnienislilddemeneagrelidedAn1eadiin (P<0.05) (M157199 2 uag 3)

A15799 2 Bvsnavesviinluaoniazysunanistddedomnunindluvesiunseyen

(LBURLUAT)
- agnasugn (fuani)
e 8 10 12 14 16 18 20
1 757 881"  899°  8ea” 10007  1082°  11.34° 11.35°
2 808’ 906”1015 1035  1050° 1121 11.60° 11657
3 823" 952" 967" 987 10637 1133 11597  11.62™"
4 837" 973 977 989" 1059  1125° 1161 1163
5 947° 911 976cd 978  1051° 11067 1144  11.45™
6 1037° 983 1039 1050° 1057 1091 11350 11.43%
7 1161° 959" 1001  1005° 10777 1116 11.49° 11.75°

p-value  0.0321 0.0399 0.0464 0.0471 0.0451 0.0417 0.0740 0.0900

* * * * * * *

F-esto_o5

C.V.(%) 12.38 19.33 16.34 16.53 19.37 15.19 19.31 17.39

1y

RUNLLAN: Anadslunuidsiinnudesneamilousulifiauunnsrsmsadndss fuanuidesu 95
Wosidud nmsvnasuAadesieds DMRT
1 = Wilddemen, 2 = Taduyala 500 kg, 3 = Tddayald 500 kg, 4 = ladoyaans 500 ke,
5 = laeyala 800 kg, 6 = ladeyaln 800 kg, 7 = lddoyaans 800 kg

o o

Uil 9 atuil 3 (2564) ISSN 2287-0083 | Vol.9 Issue.3 (2021) ISSN 2287-0083



NITIeImansuazmalulad BnInedevigenssil
118
UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

o ! = % o o A Y] ¢
M990 3 ﬂ']LﬂaEJSUENﬂ'ﬁ’]ﬂiﬂ'ﬁqqslUsU@QWUﬂigsﬁqﬁﬂqLNE]E]’]E! 20 dUnn

wilnie 0 kg 500 kg 800 kg iy
Talad)e 11.35° 11.35°
yaln 11.65" 11.45° 11.55"
yaln 11.62° 11.43“ 11.52°
yagns 11.63" 11.75° 11.69"
1de 11.56" 11.49"

s

wnewme:  Anadsluwniuasaesulniidnusiuilvgiineiy uasAujiseduiusseniviinveslonen

Ry o

uarensINTSLEN dnwsiunianasiuiinuuanatsiuegwdidedAynisadanisedu 0.05

WewSauieuneds DMRT

2.2 WeEAuLiey
HavednIsldlenandovuinaduiouludUaini 6 audeduanvn 20
waaUgnuu nsladeronaunssudslugnst 500 waz 800 Alansusiels uazluldde

manlifiauunndtmisadifeniiunisldyala 800 Alansusialslvivuindsiutesy

ign (135199 4 uag 5)

M15197 4 Bvsnavesvliademeniazsnsinislddevunnaduiisuvesiunsy g

(LYURLUAT)
. 21gudagn (fuami)
N3IIUS

6 8 10 12 14 16 18 20
1 377° 587° 7.08™ 7.05° 717 737" 772 17
2 3.98" 6.14° 722 727 7.41° 7.48° 758" 7.88°
3 4.01° 6.54° 732" 7.65° 7.59° 7.68° 771" 776
a 4.23° 632" 7.48° 759 7.63° 7.72° 7.75° 7.86"
5 603" 623" 6.97° 7.12° 7.17° 7.18° 7.26° 736
6 6.09° 6.12° 712 7.20% 7.55° 7.75° 7.82a 772°
7 593" 638" 728" 738" 7.65° 7.74° 7.74° 776"

pvalue 00230 00359 00414 00025 00406 00442 00367 00267

CV. %) 19.02 11.13 10.90 15.76 20.15 20.38 12.03 12.55

wanewn:  * Aeanadslunwinifiaumednusmiieuduliiannuwandimieadifinsedu 0.05 9Inn1s

naFeUALRRYM8IS DMRT

o o
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a ' = o ¥ v o A Y] ¢ a
MA1919N 5 ﬂ’]LaaEJGUENGUU’]ﬂaWWUW]EJ@JGUENWUﬂﬁgsﬁ']EJ@']LNE]E]’]E! 20 dUAY (LIURALIAT)

wilnde 0 kg 500 kg 800 kg \dy
Taflde 7.77° 777"
yaln 7.88° 736 7.62°
yald 7.76" 7.72° 7.74"°
yagns 7.86° 7.76° 7.81"
iy 7.82" 7.65°

I3

wnewme:  Anadgluwniuazaeduuniidnysiulvgjineiy wasAujitenduiusseninsiinveslonen

Ry Y

wardRsINTlEN snusiuiidnaratuianuuand1eiusgaiidedfynisadaisedu 0.05

WalSsuieumeds DMRT

2.3 ununiedzay

vianugnnszmemlagldiniuaslidensndnssineg amunssuds dle
91g 20 davivdaUgn AunszyeildnuiuniearauLANAiuNISEda (P<0.05)
Taesunsemeildsuisrenasiiuiumisaramsnnnidunszvedilallilddonon
FaludUamiil 6 wuimislddeyaanisnsn 800 Alansusols Tidurumisazan
uansnegaiteddgmneadatunssdsilildladonaznssuisilddoyaln yala

LazyagNIsns1 500 Alansusials uazdnwIuLeaLaNILINTUAINDIEVDINTEY Y

AAuBedUAIM 20 wudnduiundsasauveinseyslunssuisilddeyagns ons

9 Y

@

800 Alansusials iduiunieavauunigauazunnd1segraltedAynisadiu
nssusnlilalade nssudslddeyaln yalauazyagnssnst 500 Alansusiels uag

n3susnlddeyaln wazyaladngn 800 Alanustals (115199 6 uaz 7)
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M151990 6 Bnsnavesvladunonuardnsinistdlesediuiuntoasaueddu

NIEYWA(1UD)
- 21gudagn (fuami)
e 6 8 10 12 14 16 18 20
1 0.37° 2.17° 2.70° 6.27° 788" 1173 1357 1607
2 0.25° 1.90° 2.93° 5.93° 797" 1140 1360 16.05°
3 031" 223 289 6.01° 793 1123°  1347° 1687
4 043 239" 301°  61r 801 1151 13797 1713
5 041  238°  299° 629 816"  11.72° 13647  16.62°
6 048" 277 313 6.71" 823" 1191 1373 17.03°
7 0.53" 2.93° 3.33° 6.90" 8.51° 12.10° 13.87° 17.27°

pvalue 00241 00424 00109 00000 00152 00132  0.0000  0.0000

CV. (%) 16.45 12.89 11.73 11.68 12.87 10.07 19.12 11.58

wnewme:  * AeAnadsluwuinsiaudisdnvsmdeuiulifinnuwandaneadfnsgdu 0.05 213

YAFUALRAAIETS DMRT

o ' a o ! v o A o ¢ a
139N 7 ﬂ’]LQaEJGUENQ’]U'JUWUE]?W?‘N?JEN@Uﬂigsﬁqﬂﬂ’]Lllaa']q 20 dUAY (lUALUAST)

siindy 0 kg 500 kg 800 kg iy
Taflate 16.07° 16.07°
yaln 16.05° 16.62° 16.32°
yald 16.87° 17.03" 16.95°
yagns 17.13" 17.27° 17.20"
\ade 16.53° 16.74"

LRy

nuewn: - Anadgluuniuarredutnisnyiuilngsneiy uagAujisenduiussenirsiiavesdunen
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