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nnfsdesnnlssnuniuuiimiesarainlsanuihiuty bwdnvesmsatavenuity 200 wag 300 n¥u Tne
Aoy % yield WU 20.0 % uay 25.0% (nfusendunindawdes) audidu wazdmudnifiieawdasatnain
nnfavdosweddsanundathiudundeswhduiinsanaenewinty Inetminansildaintuneunismnaenou
Wiy 11.69 ndu Andu 9% vield Wiy 3.4% (nSusenSuansatnnenv) wazidloviasiinnaznouluynisn sz
wuih ansiildiduansnguiimaaunilea (Stachyose) fmeglunguinnsuinanlsd (Tetrasaccharide) iuansnau
Ussuavledlnudnanlsd (Oligosaccharide) nsansusznaudunislunguihmadiauandfidunesmeslswesiniu
arutauliRwesdaadian fuduansildnnmiafeluedsidannsaiauuasdosenlhdudmuysenouniily
wAnSuriaTesdionsuararsiigaRaning q 1a

AdAey: a1sain aundlea aslulawnse Tedlnudnalse wesaeslswes
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Abstract

Soybean (Glycine max (L.) Merr.), also called soja bean or soya bean. The annual soybean legume
of the Fabaceae family and a species of legume native to East Asia. The soybean is economically the most
important bean, used in the soy milk production industry and soybean oil production. From such initiatives,
there will be a large amount of soybean meal from various production processes. The leftover soybean
meal from the production process will be used as animal feed. Consequently, our research focuses on
soybean meal extraction, a by-product of the food industry. To study and develop crude extracts used as
ingredients in cosmetics and skincare products. The soybean meal extraction method was extracted with
70% Methanol at room temperature for 72 hours and filtered. The solvent was evaporated and
precipitated with acetone. The results found that the crude extract of soybean meal from soy milk
production and soy oil production industry was 200 and 300 ¢, and the yield was 20.0% and 25.0% (g/¢g of
soybean meal), respectively. It was also found that only the crude extracts from the soy oil production
industry were precipitated. The weight of the precipitate obtained from the precipitation process was 11.69
g, and the yield was 3.4% (g/g of crude extracts). The data from spectroscopy analysis indicates that the
precipitates are a group of stachyose (Tetrasaccharide), a type of oligosaccharide. The compounds in the
stachyose or sugar group have properties as a moisturizer to retain moisture in the skin, improve skin
hydration, and exfoliate old skin cells. They could thus be used in skincare or antiaging applications.
Therefore, the substances obtained from this research can be developed as a component in cosmetic and
skincare products.

Keywords: Extract, stachyose, carbohydrates, oligosaccharide, moisturizer
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unin

fundoq (Soybean #3® Soya bean) fidoIngnmans Glycine max (L.) Merr. %agﬂmﬂﬁﬁa Fabaceae
v30 Leguminosae Insiivdesdmfufividuaziiunviavisvestan deselovivesiundesinninouazdagn
thinldlugmamnssusing o sgraunsuans Tasluussmalnedingundnfusiomsannudniivdesdnoumn o1
iy uudundes Wy sulufaiduiie dsgeamnssudindniiveandefisainnszuiun sadnogesaildeninds
MERR ?jﬂmiwamﬁfmué"amﬁaw%méﬁﬁ 1 AlanfusiinndndesanmideiaUseuna 1.1 Alansu (Khare et al,
1995) Ingnndmdesursdiuiimdeainnszuaunsudnazgninluiuesdnd desanidueimsitgaulusoe
wiaslusiu (Li et al, 2012; Chitisankul, 2018) wagdaiaslulawnsaluiimdssdauseneuluse ﬂajmﬁﬂma (Sugar
free) Uszuad 10% (5% sgima (Sucrose), 4% aunAled (Stachyose) wag 1% 51 lua (Raffinose) (Macrae et al.,
1993; Zeng et al,, 2021) uenaniidanudnii luwdndundesiinguvesansusznavlolenalau (soflavone) dail
gvislumsiueyyedaszuasifusndmiuiovunyssdufeuussimlsanszgnusuiazasiaainesealuidenuazan
mudsesosluuiiisadosiulsausduarisaiila (Wang et al, 2013) uenainidanuansussnaudunasly
naweTUdu (Saponin) Tasansnguenludufiauasifduansanuseieii GuasiliAoes umsinqduds dude
31 A1AAARFNY fuuziSe annaladmasea (Faizal and Geleen, 2013; Chitisankul, 2016; Niziot-tukaszewska and
Bujak, 2018; Berhow et al., 2000) ?ﬁqmiﬂaq'mﬂﬂﬁulﬁgﬂ%’lﬁudqumamam%mﬁ’msﬁm%ﬁwmmm 270 haY
wan Attt gefaRidenTuduanlan (Ginsenoside) fiflgaantitiosfiunisidemeveadunounistigaduns (LVMH
Recherche, 1997) uaransnguinmaielunduanilulewsmsneg fnaautfiduuesineslagesiniunnuguduli
Auartendaeadinn dddudagduiinsAnuiuazidnauenmusslonivesarsnguiinianieaslunds
arslulainsningg wu n1sdnuinisliussleninniimalundnsusiguaiouarlunguiaiosd1ans (Misra and
Shrivastava, 2020) Lagn15ANIANNAITIVeEsainandosilidudunanluniesdionsnazansuigein
(Carvalho et al,, 2021) suilUFawansiadosdenuazasiigimnsssailutagtuidilinuddydeas
lunguiuarldsuarmaulalunininluidudiuuszneulundn fusiadosdionauarasiigaininsssuifess
nfers andeyadiaduasndiuldiasi 2 ndu fammiauladussrannlumailufamasiosen o
yardududmilsiannsanmsluiewanuaniumadonnisfunduilan dufufidefadanuaulalunsdinm
nsaaasnauelufuiifnuanifduansanussisiauaziuadunds wazansnguinmaniearsnduaslulanse
seq Aidanauifidunesaesilaweitniivanutuiuliiuassdamadini mnnindamies Tasdgesimang
iWiolilindaansuszneudunidlunguuesnluiundearslunguanilulainsnsineg uagiaunasatadldiiold
dwiuidudruusznovvediunasluiniesdronsnFomstngeineg Welunsiamudesenuazifinyadiliuinin
fwdeasiely

A5AUUUNN5IY

gunsaluazansiall

nndmdes (Soybean meal) MnTamaealonannlsanuuuimdsuasnndmEeawsiannlssnutingiy,
¥1Us1enlessu (Deionization (OI) water 713 mmmﬂ%adﬁ 1 Barnstead™ GenPure™ Pro Water Purification System, 484
Thermo Scientific™ UsginAan3gatusni), 70% vA wn1uaa (Methanol, CHsOH, 1n3aLganal v8), 033 1nu (Acetone;
CH5COCH;, s amaiae), Aamelsen sonln (Deuterium oxide; DO, Sigma-Aldrich, UsyviFieasiiu)

w3asdlo

Lﬂ%amé’mzmaq&ymﬂmmwuwgu (Rotary evaporator; Rotavaper R-100, Buchi Usemeadnwes LLa‘uﬁ), Lﬂ%‘lad%m
LU eyeyIn1A (High vacuum pump), Juadssuunuanislonuudaiunlnsalnl (Nuclear magnetic resonance;
Ascend 400, Bruker Ussweieasiiu), wiaaiunlnsisyis (Mass spectrometry; micrOTOFI, Bruker Usginrleasii), WiSesvistud
WosudunsusnanInsalnd (Fourier-transform infrared spectroscopy; FT-IR 400 spectrometer (ATR), Perkin-
Elmer Usgwmeanigaiaini)

A/N1NAaDY

Yinndamdeadonainlssnuuudavdedumnduszesing 3 Jundeauninnindunissannlseuuud’
WAp9zuiiarndinnnindanienlonainlssuuusundesuiinds tinindandesninuiiannlssuuLsa
wasanarnIndamdssuieanlseuity egheas 1 Alandy lUvinisudainge 70% wniuea Usu1ns 3000
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Hagans ﬁqmgﬁﬁamazLLﬂdaﬁmﬁﬂ%Lﬂunm 3 fulnevhnisaringt 3 ade (Faulasanisnisves Korpphaiboon et
al,, 2017) winiwhmsnssauaginisssmedavinazanslnsldindosndussmegqainiawuung figungi 55
DIANTATYE LazANAY 200 Jadus (mbar)

Fnstedmitnansafane1uitldannnisadadie 2 wwas eg19ay 100 n§u avatedae 70% wWniuea
USuas 100 fladdns mnsazansauduioiioatuy ndwntuhnsivesdlau Usuas 300 dadans udauliidn
fu ndandussdunafiuiansasarsarsatanervagiinisdeunvaniaty Tneasdingnouduiaguiingy
(RALUasa1NI5nN15989 Department of Science Service, 2010; Wiley Organic, Inc., 2002) w§antdlsinInses
pzneudumduiiensznunseadneliliuis hasenagneut 2-3 A Tasnisthdwveanaiinsesldlseine
fvhavans waninduinanaznousnRtiei) wanheeneuilsu g m%"aq%mwuqmﬁpmﬂ i
sunsefhazaeiidundedsegruienutueeniulivun Westimeiasrzldnznoundsdindos ndsniusi
nsualhdunsasdoaudiludaimin wWevhniseiuain % yield waztnmenouazidoaildlunsiadinsizs
onanwalsedandesuunudnislawuudauninsalnd wwaaunlnsmums wazdunsaaningalnd

NaN1sIBLazaAUIIINE

MsaRnENsatANeNULAYNNSANALNBUANTARNYETUIINNINGIMEBIY 2 wids Belusideadedilddonly
70% wuealuiiazanslunsads wazvinisanaznausioesdlau denildsandilunsed 1 YSumans
afaneuiildannndundesnlssnuiuuduvdswazanlssnuinduiy Sihwinvesansatnueiuwindu 200
A5U wag 300 n3u TneAndu % yield WU 20.0% WAz 25.0% (MSusenSunIndawaed) AuaIsy wazansatndile
mﬂmﬁmﬂmmaumiaﬂwmuuuww fifivsansataneuiildannindavaesanlsiuiguiiinsanazneu
Aty Tneihiminaisildainduneunisannzney windu 11.69 n3u Tnedndu % vield wiriu 3.4% (hSuseny
ansafiavenu) §191nnsEUIUMsERRILAINsSTUIUNSANRENeuTY Wuiiissansarauesnindamdssannlseny
drsfuiifinnsnzneutiniu druarsadaildvesnndamdssanlsinuiuudaindsadu ldnwunisannzney 919
dosnanslungualuiudeaslunguimaiufiaruannsalunsazansldludh Inelunssuiunsadauu
widesihiduswieransuasdunssuunsildenufeulunisadn fsoradululdhanslunduiiemedidvaulady

U
N eaa o

Ifazansuazgnadnoaniuvunuds lasvueilunssuiumsatmirduandumiedddhazaredunisadtas tdu
ieniu (Hexane) Wudy Gegnldlunmsatnindu dduaslunduanluiusulufvansnduihmaislignataesnty
#e wazdlethnindundesnnlssnuiduuiinsatasidedvinazats 70% wyiuea uazinisanaznauie
fvharawordlau FuAnnsnnaznouvesasdinainintu egrslsfinig azneuildannszuaumnnagnoures
asafnnnlsauiiurgninlufigriiendnuaifeinieosdionsaninsalnd

Nndoyatrsfuasiiiuliin Uhinumsadadildanitnmsatndnanlinumsatairoutisgs saluds
Uinuansiildandunounimmnaznoufidouttsgaruioaty mnuedusdvesnsinuuasdesonitesiiludy
dnsnevluedosdenlagliinsatadingm nulufnndavdosnlsmuuiudvies uarUSinumsadailddul
aduAemsamuluegnann Wemnluiumeumsidowssinnilerosontu nerlufieuldifuansataneuidu
daulny Fedumingain % yield fildanmsatalunuisendsd Whildhivsimasatafideutiogs Jamnzaud
winnuagiosennuiseiifionsihasatafildiluifudussnouniduniosdenuasasthysia

nsfigatiendnualansainainnindamdas

foyannnsinsilasaadesiu MewrdesiundesuunufnsTouuudanlnsalnd (NMR) wuthans
filFannisanaznouduasndiina (nmil 1) leeidesdiuanmsinsginannmssuiisudnuugnisiiad,
Qa HNMR wesansdiegtsiudnuazninAndayain HNMR vosthmaaundlea, s1ifllua uazqlasa lng
%ay‘aulmaﬂi’lmﬂﬂu Biological Magnetic Resonance Bank (Ulrich et al., 2008) a1nnsiUssuliisuanueagnisiia

I

AU EIUVDY "H-NMR WU’J’]aﬂ‘t}m”ﬂ’ﬁLﬂﬂﬁﬁUm’]m 'H-NMR v0902noufI0819Aa18  UAUaN YL mimmawzmm

‘me

1H—NMR vosmaauniled Inaflinduaadfy HNMR 7 8, 5.44 (multiplet) , 8.97 (singlet), .23 (multiplet),
4.13 (multiplet), 3.67 (multiplet) fananslunindl 2 wazanmslinnginaluanavesasmelnieausaaiuning
v (MS) ansnsoBusiuléin ansildannszsuiunismnegneutuegnduinnnaaunilea Fadumslulammmsunviled
Tnugnanlsst uandlitu (nwdl 3) Tevaundlea fignsTuiana CuHaO funaluana (M) winiu 666.5776 Tneuaaluana
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AlFarnnsFunmesaunfloa (CaHa0xNa) Winfy m/z: 689.2116 M+Nal® 99nmsiiasigvinadild wuin a1sdadi
Iganmsmnagneuduanslunguaundlea Tualuanaiinseild winiu m/z: 689.2131 M+Nal® FalFouliioy
fuseauneuniilag Joree et al., 2017) fis1eauieatunsinssinismusuawasnsanudnvaslaseeadna
yosledlnudnalsflunguinmassiludludedefiv Casuarina glauca Tnesenuimuasngminmaauniledly
dedefivinanuaylFuansnaluanaiivseild witu m/z 689.40 M+Nal” wuideyaiildannmstinnesivosans
afnfmegaildnseiulunemidedngn

A15719% 1 NSEANAENSANARYIULALAITANALNBUAITENANLIUIINNINA NGBS

Uminansadn % yield ansadn  dwmidnansiilaann % yield ansiilaann

et/ IngAu N v
11U (NU) U (%) AIANALNDU (NTN) N15NAENDU (%)
ANIVRDINNLSIY

O 200 20.0 - -

UNNILNEDY

AN BNAADILIAIRN

P 300 25.0 11.69 34

Tssuungiu

N1IAUIN % vield @rsainneu

vmiarimweu (n¥u)
% yield @5aavel = 3 o o . - . ... x100
Unminuasshaenenndud a i (a5

NSAUIN % yield asulaainnisanazneu

thwtimznauui (n$)

% yield @siilgarnisannzneu = T - —— x 100
dmirensafiaueiu (ndu)
OH
HO, A _,OH
. o
Ho\{. ? 5

‘ OH

o~ Rl
C_)HO 4 'OH
HO\_~_0

o” "0

o
M HO OH

OH
stachyose

||
i
i

V
AT 1 anyaealnnsy H-NMR ¥89a@158108190nnnEnau (M1n15azagansnigfiiiazane
Auneisey oanlen fansluana D;O)
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ol f“wf“”lem

AMA 2 LanansSeuiisudnyaeineeas NMR @unnsy (a) H-NMR 909815759310 n58UUNNS
ANALNDU (MNsavangansmefinazatsfnelsey sanlyn (D;0)); (b) 'H-NMR vastinadunaled; (c) 'H-NMR
vouaasmilug; (d) 'H-NMR veshnaglasa

Intens. { i
x105] = +MS, 0.0min #2|
1 ucrose
1.257 (M+Na) Maltose
: ] 1+ (M+Na)
1.007 284,2961 Stachyose
0.757 (M+Na)
050: s | 912 3267 brazerr 8t 4823
50 -
0.25: 365. 1077 5171;438 1
u 1 l“ hoallig il Ll .LLx 573 6059 631115851 689 2131
0.00-pusiudibidaaidys Kip Loy . e VTRV N RV : . T—

200 300 500 600 bt 700  mh
AT 3 NamiaLﬂi’]”‘wmzﬂuLanamadmimaa’mLuaamumalmad Mass spectrometry

nsdnwFeinnudresudunsnsaaninsalnd vie FT-R anasy duifietinseidunsisen
(Interaction) melulassasnsensiaes oty uasiftenafiessimyinvesmyilsiduiioglulinanavesans Tneg
Amsduresiusyinogluansdunidfumaiindu Tnsorfendnnisyesnisgandunduisdtisnansdumsisa
(Middle infrared region) ag/luzas 400 - 4000 cm™* 9InMsANY FT-R annuvesanssegnetunyt arsiiogng
finsuansrnsgandundudusiiiga (IR absorptions) 71 3275, 2927, 1591, 1398, 1260, 1041, 993 waz 925 cm’’
(nmii @) esinuvia 3275 o Wuansiimsduvesiuss OH Wudnwazuaunts (umyiltsddu Teasenda (Hydroxyl, -
OH) funus 2927 cm? Wumuin1sduvesoawusy C-H Wuuis, stretching) ‘Lwyjﬁqﬁ%’u dafa (Alkyl, -CHs,
=CHy,) s 1591 cm™ W@uenuiinisdureswesiusy C-H (wuue, bending) Tuveaylandu dafa (Alkyl, C-H)
funis 1398 e Wuauinisduveswesiusy C-H (Wuue, bending) Iuwyjﬁaﬁ%’u dafa (Alkyl, -CHs, =CH,)
funis 1260 cm ™ W@umnudnisduvesiusy C-O (wuuln, stretching) voany ety lemsenda (Hydroxyl, O-H)
funds 1041 cm ™ uauinisdureaiusy C-0 wuudn, stretching) Lﬂuﬂuawggﬁaﬁ%’u dwas (Ether, C-O0-C)
fusa 993 cm™ wazsumis 925 cm” Wuvesmyileddu Safa (Alkyl, RCH=CH,) 3sdoya FT-R awnn3uvesans
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fegildanmsfneiinsieiidu ladluseudeuiu FT-R alnaduvesinaaundloaiiaugniteauiount
Ine Xin-Hu et al. (2012) Iseauierfiun1sinsigienayulnsiu (Chinese drugs) 1931 AT (Danshen) waz
nuanwariinvaANsgandukazi et saiailinseiulusenuidedng

102
1001~
%0 \ N
\
804 \ /\/ \ .
o \ (/f\\ /|!
70 2927.62 em-1 /\/ \ \
1591.13 em-1 \ / \ \
X oo 139892 em1 7 126099 em1 \ f'\ \
327s. cm-1 ‘\ \
% \
\ \
401 \l 92548 cm1
AN
30 1041.63 cm-1 99301 cm-1
%000 500 3000 2500 2000 175 1500 1250 1000 7% €00
cm-1
AN 4 uang FT-IR @lunasuuesasiieganinnagnou
a o
dyunan1sIvY

InNsAnmIMsEtAENsIINnIndamaei 2 unas Inedsnisatnaiefvinazane 70% wniuea uazsih
nsnnazneudeiviiazaiserdlau wud1 1niinsdindnanansoaiauasanagnauasnguinaaiiduans
Ussunvledlnudnanlsdld  Seusinaansatamenuiildannndaimdemedsinuihundimdewaslsenutudu
T minvesansafinenuwiniu 200 nduuas 300 n$u Taedndy % yield 111U 20.0% way 25.0% (nSuaADNTUNIN
Fundes) audsy warfmudninfifissudaisainainnindandsswedssnundniisiudmds swinduiiinig
anmznauinty Tnstninansiildainduneunisanaznau windu 11.69 nfu Andiu % yield Wiy 3.4% (n$use
nSuansatanen) dauansaailaanmndumassildanlsanuhuudimaesiu ldwunsanazneuiedy wagns
AinszsiansiildanduneunnazneuvesasaianIndamassanlssnuadningiy deeiesionisanTnsalngd
wui ansfildfifisainaaunilea umslulawsaussavledlnudnenlss Insanslunguilfinaendfidusesiaes
lawostnunnuguivlifousssdneadiui mndeyatrsiunandidiviUiinamesasadnildsnludsnsngs
hmafildnnsmnagnaunnnindasdoweddsanuitudividesiu fuinaireudagamngsonisiilusiam
uazsiayen éﬁ’mfu’lumﬁ%’a‘tu%umaum'aiﬂwmﬂz:uzQﬁ%’a%ﬁwmsﬁﬂmqmamﬁamqS] vosansarndildiiofiaunasi
Tglaansnhlududndseneunidusdnfainiosdouaransthaiuaziiielunsrosonnuddeliiuaud
ﬁﬁ;ﬂam LLazL‘T;Juﬂmﬁmgaﬁﬂﬁl,l,fﬁﬂﬁﬂﬁalmﬁaqﬁﬂﬁw
YaLAUBUULAINNITITY

msiselundedldngRuiifunnduvdssiidunisataendniduiuanazdumenisiu sauluddniiu

q
a

wazanslunguitiiqnidueuyadaszeanluvisdiuuds fufu windesnsansiteglunguilfiquisuoyuadass sauly
famsnguiniiudae meideideiausuusdsdl Ao eslitanfuiidudundoasuudn ualéiBnsadalaonsiu
89 (Hydraulic Press) Lﬁu'i%miaﬁ’mLLEJﬂﬁwﬁuImai%LLiaﬁuqa6] ﬁuiﬁﬁlwﬁuﬁagjmﬂumﬁmaﬂm Tnglilddyvinazane
wazA e lendnidssnsaaieiivesansnauiniiu drunisidonldisnsatauuuiou (Soxhlet Extraction) 3
uasnsildanuteulunisaie uavannsnidenldfviazaeimngailunisadald sulufeiinsatauuuny
wiin (Maceration) flusnisfteuldfiuann lnsvinsidendwhazarefimnzanivansddnlufivayulnsfiaula
WU ey, lnaaslsiwy, wila 93N wazwniuea LJudu ?ia%%éﬁ’aﬂa'nsu31/?1115{15{?11saﬁmﬁmﬁﬁwé’@hmﬂ;uﬁﬁ
qvsueyyedasiiundedy
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fnAnssuUsENA

angiingideveveunailssnundnundamdos (hafied) Tuuiu V36 nfuaven $19n uaglssundamiuiy
fmdes (1A Tuwanem suInswAnSuTihiudy $1in flsienueyasesiaiiuayunindumios uazgudainy
\Hudeduuianssumanil (PERCH-CIC) nmedv el angdngnmans umingrdosmdium dlienueyasegilu
Fuaniuil gunsal TuluFaedesfleflldlunsvheniadeluadsd
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Abstract

Surveying of mushroom species diversity in Faculty of Science, Ubon Ratchathani University was
conducted during June to August in the year 2019 to 2022. In total, 45 mushroom species were found, which
were grouped into 2 Phyla. 39 species were in Phylum Basidiomycota; which were further classified into 6
Orders and 15 Families as following; Order Agaricales, Auricularieales, Boletales, Cantharellales, Polyporales
and Russulales; Family Agaricaceae, Amanitaceae, Auriculariaceae, Boletaceae, Cantharellaceae, Coprinaceae,
Clavulinaceae, Entolomataceae, Ganodermataceae, Marasmiaceae, Nidulariaceae, Polypolaceae, Russulaceae
Sclerodermataceae and Tricholomataceae. On the other hand, 6 species belonged to Phylum Ascomycota.
All of them were classified as a member belonging to Family Xylariaceae of Order Xylariales. However, 3
species in Phylum Ascomycota and 1 species in Phylum Basidiomycota were unable to further classified. The
majority of mushrooms found were an umbrella-shape. They were found to grow as saprobe or parasite. For
most of mushroom species, the information about their use or whether they are poisonous were insufficient.
Some of mushrooms found annually e.g. Boletus sp. and Russula sp., while some only found once. This study
offers information on the biodiversity of mushrooms in the area and will be beneficial in terms of conservation

and further use of mushrooms.

Keywords: Mushroom, Species diversity, Spread of mushrooms
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umin

Win (Mushroom) Lﬁuéqﬁ%imﬁﬁmmaaﬂumjmaﬂL%asﬂummﬁﬂsﬁﬂh (Kingdom Fungi) tine19z i
sUsdnuazldnansuuy 8 Adesu fie wis vie feu Fudindidenilufussmusmsuazisnaviosman
wdizUinandedu iy Wiare e diauasiman dieis Wudu dedinuluiosmaianaonistazndudiad
ansawnglulsaFould wsiiainuldlamzngruazduiiniliaunsamizldlulsaSou Wil iesanifiauewia
Wuialueeslsen (Mycorrhizal mushroom) ﬁﬁLé’u’lmﬁzyagjﬁmmﬁ%%u’uqﬂ fsaT3nlunuuiianiende fnns
LanLUABUA15019153 9 ukas Ay (Chandrasrikul et al., 2008) wWinvsdneglulnduusalauielani (Phylum
Ascomycota) uazluduiuanlenelam (Phylum Basidiomycota) Taewasayldauuiu vuannluld ennldinne saud
FuliiffiFin Feannsadaundaiinesnidu 3 Ussianmudnuazniaiady Wid nguil 1 WiaAusin (Saprophytic
mushroom) fie Winila3geguummnasd@inmneg Afdsdosaanssis Sunumidudtosaanslusssuva nguil 2

a aAda A

1inUsdn (Parasitic mushroom) Ao Linflla3qeguuddidiniifidin waz nquil 3 inluaoslse (Mycorrhizal
mushroom) fie WiefifiduleisyegfunnuesiistugeiiiFinluuuuionodedtuuasiu gatuazussigems
Wy tmauazanslulansnanniia (Sanoamuang, 2010)
Tutuiivszmdlnefinsinwinisdsadineguninats iedsslenidunsinduunyinin iewdy
UsziwﬂsiamaﬁmLLazQ’awﬁ’a‘lmasauﬁuﬁiﬂﬁtﬁm (Pitakpong, 2021) SabensAnwIANNaINaevessiainly
fufin1sAnen 1wy Huivluamine ds (Rattanasuk et al,, 2017: Sutthikhampa, 2022) S2U84AMEINYAIENS
UINYRERUATIVIT S1Ne1TUTITIU Jmdnguavsil Imaﬁégﬁwﬁ’ﬂagﬂjmqﬁmm’s’uaaﬂqmmmmﬂ wlesu
Svdnansaung fusenidsunilonoudmindug ot qwun%L'%'w,ﬁau@;amul,wi%hium Tngdulugazsoususn
Faluag g aududd TngUnfggruazisuifounguniauiisnainuvesd (Ubon Ratchathani, 2022) Nutny
Ineremans duduiiuiivaunldes efnsgnlifuielisum fiuifibuenas aweensn auamgh asesn
e uaziuiidifeddliva fulifng e i durenatu Fussideu funn Fuvnsungs Mudunia Judu Turas
gorulinazdivineynuusuni musTIITIANTeSvendareiiinuuiu vudulsl vuenlulituay enld
e Faffinuenssznuludifieandenulsnnd Winurssdaduld visedadifiv Senufiuasdesiianuivied
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(Y 3 a o
NQUILAIANITINY
Wedsvanuranyiiavetinluiuiinugivemans unIne1deauasvsil
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waftnusnniigndiuau 39 viin Sneglulwduiuaalomelan uiadu 6 Sudu 15 2 waylniduuealane
Tann 1 §ufu 1294 druauifin 6 viln 1inludusdu Agaricales wusniigadiuau 22 vin Tasdiviialuled
Marasmiaceae Wmﬂﬂﬁqmﬁmu 8 ¥iin 29A Tricholomataceae WU 4 HHA 1A Amanitaceae WUTIUIY 5
¥im 19in29A Clavulinaceae WuUI 1uIU 4 vila LHin29A Agaricaceae, Ganodermataceae, Polypolaceae Wa¢
Russulaceae NUTBUALTA 1948y 2 ¥UA 194 Entolomataceae, Coprinaceae, Nidulariaceae, Auriculariaceae,
Boletaceae, Sclerodermataceae way Cantharellaceae NUBRALTA 29Aaz 1 vin uanmﬂﬁ?u é’aﬂﬁmﬁa&ﬂﬂﬂé’uﬁ
figslalannsnszyiedld 3 olin uindeyanisinundnuaedugwinendosu 1dun dnvueaon a3y viesales
Wululadniaviduialududu Agaricales uag Polyporales p819ay 2 wag 1 ¥iin auaisu amsuiinlulngy
woalamglamannsadiuunld 5 viialuiad Xylariaceae wazdliamsnszyld 1 vdin Faagldnuaeasiden
faly

Fndulvgnuuuenluliuasiufignivoudeluls e nitufieuginermans uninerdoguasesnd
frulsfuduinedu livuuduniiewlut fefussiiuiivauanslsuas funauanieiu Inediafinunanaudsluned
Agaricaceae Wuswau 2 3iia laun winen{ (Calvatia boninensis) waziinvjsvig)1 (Agaricus sp.) (1wl 3 N waz )
annsonuldnndfids dudarmdhasnundsunnuasdonsdu iam{ainglonuinileseuaunsaiulseniu
16 (Chandrasrikul et al., 2008) wAnnsaevauALlUnUITliRWRafng s Wanselnsp3u (Chlorophyllum
molybdites) LAnf1uvU 951 (Lepiota clypeolaria) LAN1Me (Agaricus augustus) Wodesau (Psathyrella
candolleana) LLasLﬁﬂggLﬁ’l (Amanita griseofarinosa) S'z’fdasﬂmdﬁ Amanitaceae (mwﬁ 3 @ — 9 [Wuhiailfy ey
23 Entolomataceae wulfisssliniieaunazadafe 1ud wa. 2562 Wfunrihmdsiindanin lifidoyainfuld favs
YwazAen (MW 3 2) Winlwaed Coprinaceae wu 1 wila fe wistwiin (Coprinus narcoticus) (nwdl 3 2) By
Fadwuluauanganusensa fengdu aluied Nidulariaceae wuiiafaun Faflgusnandnesaun lumilougding
iansasuialu wuadadealud we. 2563 Iidudunianiafussninefinidonasfindanin ifinlured
Tricholomataceae ﬁ%’%’ﬂﬁuﬁ Ao winlau (Termitomyces robustus) wazlinRuwse (Tricholoma crassum) (A
34 wag &) INNTEITIAINUAITLLAEY wiainteyanisaeuatunuitialauniefeniuindain lunne
Ingnmans uninerdeguanvstil anmnsanuldvaneus wu Tiwadududnde uiiieleuduiiniifesadess
Umﬂﬁﬁ%‘imiuﬂmﬁﬁzyl,wuﬁawwmﬁaﬁu TunsuaniUasuansessaiuuaz i (Wood and Thomas, 1989) Sty
vnnialyarannssySanlituld afuusn wuafasnlu O we. 2564 lusesumnuonvesyu vesmenss
dofinnsannsunsnszarevendialasssaumnigenduadesivatluaueinia ieanadlufiuiidfianinundey
wnzanazaiaydudule (Boonlue, 2022) udiaduus snvasiimsiasglufuiithuusuiuiineuiitinnsaiame
wsr Uszuad w.e. 2559 wigduneniinuazindoanunansesusnveayuluudinaangn Wiauuanuiemes
(Hygrocybe flavescens) (n il 3 ) wialunanidies awiadn Tanuwdanisfudindinin lifideyainfuld
sudaiavaladn (Lepista sordida) (nwil 3 ) Wiy ungjuusnluliuasldduiine Sufndrnmilamsiie
nziusen n1sigydissnidunennssy LLGiLﬁIE]GYeJﬂLLﬁﬁmﬁEJﬂ%aUmJ’m%u%\‘iE]’lﬁ]ﬁ]zL‘ﬂquaﬂﬁllﬂﬁﬂa(ﬂﬂéaﬁlﬁﬂa%
voudinviiail
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(%) Winsaun (%) WinUaan () LTARALLSA () Wavnnwaemes (g) winuladn

A 3 Wisluddu Agaricales 29 Agaricaceae (n — ) 29 Amanitaceae (4 — ) 294 Entolomataceae
(3) 33 Coprinaceae (2) 3¢ Nidulariaceae (v) 294 Tricholomataceae (% - 4))

Fialuaed Marasmiaceae nushurunnignnaensveziafnmuuazdsne 1uam 8 ¥ia usidieluasdis
yuratdnuinasguululsd ldun Winaradinuandn Marasmius nigrobrunneus) \AaNLUINY11U1817 (M,
pallenticeps) Winiilosdanannuas (Marasmius sp.) uwaziinaansn \ilesde (M. purpureostriatus) (0wl 4 n - @)
wazfinuuuiudonvesduliifiddnadey wazAcliude Loun Winnuaneis (M. arborescens) Wimndawia (M.
candidus) Wialuyuia (M. simulans) wagiiinluyuindsng (Campanella sp) (il 4 A - 9) TngazulEnds
dunnlyislq fanutiuge Weruiuluasuiuasueslsii

g

—

(A) Winensn Wosde  (A) Wiavnnwn (@) Wiandaund () wWialuyuia (1) Winaluyuinduag

A 4 Winludsiu Agaricales 29A Marasmiaceae
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L‘ﬁ(ﬂﬁgﬁmglj (Auricularia polytricha) wataianse (Leccinum extremiorientale) (A W# 5 n wag ¥) WWuLn
Auldl Toewiaymy S1uunagluaed Auriculariaceae nuastusnuarasuieilul w.a.2563 vuveuldnglidudunia
swduindunil (Daldinia concentrica) (AMWH 8 1) USNAMIAAUTENINANITouasANTInN vetliilesanniinng

o o & A & 1 P 1 < o
nmeluliiwashanuarerniiuidsenadudumianilinugnymyluddau

(@) WinUgnSauwininedynn (@) windznssiude (1) UgmSedwideesan  (3) YzniSadm

a5 Winluadu Auriculariales 296 Auriculariaceae (n) Winludsu Boletaceae 19A Boletaceae (1) way
Sclerodermataceae (@) Winlud1su Cantharellales 24¢ Cantharellaceae (p) wag Clayulinaceae ( - 1)

g | v < a

druiaranszdwunoglued Boletaceae wuldnnUldvusudumanudriuermslafned Fedidu

q
A a =t

pzifsuvaeiy nnsaeunamuhimaivluiudsemunnd wardnulaviisusdifndudinioinee fo Windou
aniu (Scleroderma verrucosum) (il 5 %) Wudnwaznan sUNouKAziNN ﬁgﬂs’wqt,l,maﬁhq’«MﬂLﬁ@ﬁ'fLU Faifin
Husnnuinnlidunsideuuinaiefuiiaimssuasmaiussniiinedfuinfiand Weudasiistrsuuitony
alosly winsiuyddu (Cantharellaceae sp.) luasd Cantharellaceae (nwil 4 A) wiadungu Svunadn Tésunen
NuUMBALsEHIANBwazindann wuldvnd fssauniuldudarnnisdrsanuiilifisessesnisiivusegidle
Lﬁﬂﬁﬁgﬂéwﬂﬁwﬂsm%’q wu 4 ¥ila leun WiaugnmSuwinineduna (Scytinopogon angulisporus) Winlgn13aaule
(Scytinopogon pallescens) \WinUgn3sdimaeseou (Clavulina sp.) waziinuzn15sd@mnn (Clavulina sp.) (il 5 @
way 9) WinUgnifuunaedvrnuannlisumaungamadudisiuemslafined ulu U we. 2565 In1susulss
fuldflulunsdsnalilinudndluddnm winuifuduildiuaugg fansfuanvesdindanin sautuifauzniss
fude wazdideyainfuld dmsuiia inzn3sdmdesseu uazifinuznnfedin wulddusiaun Suauuilanme
\NYATAERT
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(m) (@) WAALAIEITLIN

(91) AN

1901409 (ADNDDULAZABNLA)

A 6 Winludsiu Polyporales 23d Ganodermataceae (n - %) 24 Polyporaceae (% - A)
waziinludiu Russulales 29 Russulaceae (A — 91)

Tunguifiatu Winds Tudusu Polyporales wufislunad Ganodermataceae (il 6 n uaz ) léur win
vaudenendeu (Ganoderma tropicum) \Wiglddumaungsiiinmadndiniegl Faduiinysdmvianesumaungs
yilidusume (Sanoamuang, 2010) FuasiAndufufumaungsassausessaniidiniad dufinenuiundsey
Tursdidgafunuinasysuauuinuueindulng idnzfuanvesinginin wazwuiiaindaie (Polyporus
brasiliensis) luasf Polyporaceae (a1 6 @ - A) s1urauunAiauueIndulnsiing1 sauludafniedou
(Trametes sp.) winludustu Russulales 2 wiin I Winuasimnn (Russula emetica) wuynBldwasudumad
$rupnsinadll udddduensn Suounihanzinuasmand Judinfuld uasdinndsineuwn (Russula sp.) 3
wuSnunnseUiuRzIAsumMaAusEsEniaduaziniidnd (nndl 6 A uaz %) nuilsifisessesmsiiu

Tunsdrmandsd Wadiuau 4 vdin Seliausaduunlussdundld Soldszyinduinuian (unknown)
Taoil tindiuau 3 viln daeglulnduiuaaleunslam Susu Agaricales léun WnunsiuZaun (nwdl 7 n) idnvae
AonAdeiinuein uiiAauuiu wuuTnusurenu yRndde mnnisaeuiivesiunudt Tul wa.2562 fiinng
foade wasdimaTaqunzivnnusissoudu SsaeiitnazanduTagmne Sareunhifufiwisdibuaunme e

wanneny3au (Ml 7 @) Rauny wududeendou sufnenuniifveunanonty fadna nuafudedld
lonumFeiasiueaun yumeenanyIeImans suiirngiusen waziiiausudaveutaun (nmd 7 @) Uil
willouneniiansssumilowsialy Lwimﬂé’mgm'iwsmﬁaaﬁmiws%’ﬂagﬂmqﬁ Polyporaceae wanainiudeiisn 1
wila Aeuinsuniitiosuiaun (nw 8 v) Faildnuaznsanaundeiindunt uatlvundnuasdreudramdneglulway
wealaunelam agndlsAmudinsifiuiedafiofnwdsdnsoly

(n) Winunei1USAun () WinnunenUIAun () WinLHURAYTaUUTAUN

Al 7 Winludndiu Agaricales 8slalanansadiuunle
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Iniduuealaunglan iunduiinulstesuasisusidlalansesu nudwau 6 viin Snogludusiu Xylariales
296 Xylariaceae (! 8) ldud wWindiumil (Daldinia concentrica) fdnwasfufeundsdthaady wuadusn Tud
WA, 2563 wiaunuwinsaun (Cyathus striatus) Waznuuugn@ulng fangiuanvesindanin ndeunuiinluied
ey Tud w.a.2565 Winduniidosuiau (nnd 8 2) fTdnuueadodindund wiflvwadnnit Tamidan wae
w3 duvy wulud we. 2565 dmsuifingy (Xylaria sp.) (il 8 @) fdnwaziduuisadreguiiafumuusndu
s %ummmmmﬁmgﬂﬂmmn (Xylaria hypoxylon) (nwl 8 A) 17'iLﬁm"maumnuumﬂwagmiéféfuqmmdﬁﬂmﬁa
yesinTann wazmihaniland wenaniidmuidininiienes uasfinmueuwuy (Hypoxylon sp.) (1wl 8 A — &) @
WSyuumndulsudioatuiudielusddeatul

(M) WindmMag (91) ARV UBULUY

A 8 Winludnsiu Xylariales 29 Xylariaceae (n - 21)

nmsdrenuanydavesdinluiufinasineimans snivenduguasiestl nunfiswueiaes
ANUvaINTATEsEAUNARuTIwn WeaTeuifisudunisdrsiadaluiiufieusndiiduiisesns unInedy
guasws1il (Sutthikhampa, 2022) dwiuiiniifuriaferiuiidwiuies wu Wwakwaemvunn Wwauznmiasnag
& Y =% a & a W " = < 3 Aa U W fu Y Yy Y]
Judu Fsvdameinululsesnediulngduinenlnluneslss (Ectomycorrhiza) wummauwuﬁﬂumﬂummﬂu
U1 Tnefinnnuduludu guwgilainis Anudunassouiu seidninadenisiiyvenfafiinarnvarevia
(Kaewgrajang, 2019) uanssarnidinasinenmans fadimnumnuduvesiulifosnth uavifiniinudniuajorsey
Lifanuduiusiufivendowmieusudiadinulutisesde uwiaansadauuiu snluldl wdewnduldl Tnsanzidia
Masguunaulyns edianunainuansvessdafindiviuuin Jeaasliiuininsdaninaninisiaiyuagl
Anuasadesilelimedusgnsd uwazensssmelumnynliidinangniiesnainiuiviogngsdansaunuaud,
= & 1 o i I oav vy A = o Aoy & °
53lUTe Winsingq 919venurselinuluusiasUla Wesmniinsusuusagiivieiludsedn

A7UNaNTTITBUALUBLAUBLULAINNNTIRY

msdsarramansiavedaluiuiinugineimans uninerdoguasesid vusregia 4 T wuiie
$1uau 45 wia unzduunld 2 du Temudelulnduuaalomelan $1uau 39 e lusiuoud Ssliannsassy
wialdutida 3 wila Femminsfnundeyadednsely uazwuiislulriduuealanelan $1um 6 viln uadsdauun
Lailét 1 vila dwdudeyanmislivsslovivesiindlvgiiny fo Lifdeyaiuldmufoyainduiuniels fides
dutiosiifuld Fufiaurasiinenaaznuldluuluazorsnemeluliamsowudnld fedinaunainnisuiuusngd
Virdegifudsesdn mnsﬁ’aa‘ﬂamiﬁﬁmuazmﬁammumwwmﬂ%ﬁmauﬁm‘luﬁuﬁﬂmﬁmmmam% UMINYaY
quasvs1dl lundsistivdauasunisinwemumainsdiaveafinsufennunainanensdinmueadia uagnsld
Usglemianiiasely
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AnAnssuUIENA

YOUDUAN EMans19138 A5 3 Unya Idisuusiuarduiudeya veveunamdngnsgadyinen
MATYINEIANERSTININ AREINEIMIEns UInnInenduauayeil Tunisaduayuieaujiiinig aunsainsfine
WAENNTIATINUN
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i ° a & a o aa o o 3 . A a ¢ v v '3 a aa ] a a" a &
15199 1 Msdwunadamainululiduudaleunslann auadu (Order) 296 (Family) Foinedans Jayan1sliuselevid M9iaSy anuninuin wagd waanuilama
nslduszlevd v U w.a.inuviadia
o o4 o p ey = VWHANNY dd @
ATIUNLASYDINYIANENS oy | AN/ | ld - A0NUNNNULAA
Auld a ey o N19L338Y 2562 | 2563 | 2564 | 2565
aulaild | doya
Order Agaricales
Family Agaricaceae
Winm) MmafussIsdnadLasAnia@nd
Calvatia boninensis S. Ito & S. Imai ViES fiu aunasRndInnilsiiamile uag v v v
UM NAIUDATAYAAINT
WRYene] R O A
. v fiu aung 13U U9RIUIBATAYAIINT v
Agaricus sp.
Family Amanitaceae
n3elAIAIUY v et o
, V¥ gantulsl [ Sudhmdeviensy v
Chlorophyllum molybdites (G. Mey.) Massee
WiRAULTIS AWM |00y - ok e
. ! . A 9 Tanuilosimafusening@nidouwazindinmn v
Lepiota clypeolaria (Bull.) P. Kumm Tl
Wavnes 1 o
) s . | lPRurdamasiuiiang Juoenvesingdanin v v
Agaricus augustus Fr. Tuld
Winlosau u6iih) - Ny . o
. v gantulll | Tadudniamaiufidag Junnvesdindanin v
Psathyrella candolleana (Fr.) Maire
Winaana Waddn WA |ooe o Y. -
o ) VEX . | leRwdumadniruemsaniadl v v
Amanita eriseofarinosa Hongo Tulsd
Family Entolomataceae
Wintde v olave a4
v gntulsl |Tadunsinsiauiiovesfindinw v
Entoloma sp.
Family Coprinaceae
Windmiin = UL
_ , VE fu ATUNYITUEIAIUIDATAYAAINT v
Coprinus narcoticus (Schaeff. Ex Fr.) S.F.Gray )
Family Nidulariaceae
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Aslguselovd Y U w.a.anusiiawin
o 4 a P e = WANNY d4d
A1SIUUNUASTDINGFAIERS ooy | e | - donuiwuLin
Ald | Ly we | N1343385Y 2562 | 2563 | 2564 | 2565
nulile | doya
Winsaun Y Y - s ome s
, , N ksl | @uAuIUIARUSEIeRnIdeLasRnT I v
Cyathus striatus (Huds.) Willd. & Pers.
Family Marasmiaceae
WinanfuINgn . | TPFuduunsanuduaumadiusenindniteuay
o v ganluldl | v v
Marasmius nigrobrunneus (Pat.) Sacc. ANYININ
WAAYLINUIIVIEN . | Tdduduwnsanuduaiumaduseninedinisenay
_ , . Vid enluld | . v v v
Marasmius pallenticeps Singer ANYINTN
Winlasdenuinuaa . | Tdduduunsauiuaumaiussninednidenay
‘ v gnlulsl | . v v
Marasmius sp. HNVININ
=3 o ) ¥
WRRBN3N 1WaIaD . v 4w o YR
_ _ V¥ gnluld | TauauldnisesniangJuanfindanin v
Marasmius purpureostriatus Hongo
WAAMUINUT? v v A e
‘ . Vv ndeldl | e uduaumaRusEineinIdeuasindanam v v
Marasmius arborescens (Henn.) Beeli.
WinLNan1 " Waendy | Waensudunilaa uAuIuUyIaANSEnINGAnIdY , ,
Marasmius candidus (Bolt.) Fr dunila | wagAndanm
winlugui 2o | NbEgauiuAIUMARUTENIENITEWaYRn
‘ . vees | anAgld | v v
Campanella simulans (Pat.) Sing. PININ
winluyuiadine <o |AesauiuR AT RN ITowasAn
Vv qannalsl | v
Campanella sp. FININ
Family Tricholomataceae
@
Wwinuaan - v I -
, o vE A eulandulnsinvanewilovesdindinw v
Termitomyces robustus (Beeli) Heim
WinRUWIA -
, VEX A AUTOLUANYDIYUVENTE v v
Tricholoma crassum (Berk.) Sacc.
WIANUINAADINDY Au/v0 oo W — .
_ v . |Tadumdn manuirsy Jueenvesindanw v
Hygrocybe flavescens (Kauffman) Singer Tulsd
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ANsALUNLaLTRINeAIEnS

nslduselewd

SN/

auld | o L,
Auldla

Laigi
v
Jaya
U

Jaaiiny
A5LA38Y

aa ]
ADTUNNNULKA

U w.aAnusiaia

2562

2563 | 2564

2565

Wingslan
Lepista sordida (Schumach.) Singer

‘/*

gnlulsl

Tasufinanaufiang Jusenvasdindinim

Order Auriculariales

Family Auriculariaceae

Wy
Auricularia polytricha (Mont.) Sacc.

\/***

gnlel

ATUAUITUNLAUTENINANITBLALANTINN

Order Boletales

Family Boletaceae

Winban sy

Leccinum extremiorientale (L. Vass) Sing.

\/**

Tesmuduunamiadndrusmsinead

Family Sclerodermataceae

@ v '
WiRNBUNKU

Scleroderma verrucosum Pers

\/*

Tesudumadn$uamseneilnaslausy
AgLAusTINEnATnuRANHENd

Order Cantharellales

Family Cantharellaceae

@ @ v
WARLLYAdu

Cantharellaceae sp.

TAUAUITUNILAUTENINIFNITLLALANTIN N

Family Clavulinaceae

WinUgnsa1nIneden?

Scytinopogon angulisporus (Pat.) Cor.

\/*

Tadulimadnswermsined
IafuauRsfiAny TuanvasinInm

WinUgn3aiude

Scytinopogon pallescens (Bres.) Singer

\/**

IafuURsAiAn TuanvasindInm

Winlgn$advdesoou

Clavulina sp.

TaduenaulafnnuunsaiuiunenyasAERS

< v a
WRULNNT9dLIN

Clavulina sp.

TaRugnaudafnauun st uPuENEASANERS

Order Polyporales
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nsidUsle v v U w.afinuriiagin
o o a ¢ Py . FEONNY dd g
A1SIUUNUASTDINGFAIERS ooy | e | - donuiwuLin
Ald | Ly we | N1343385Y 2562 | 2563 | 2564 | 2565
nulile | doya
Family Ganodermataceae
WinnauIenandeu TAUAUMIG Y vy e
_ VE¥ e | WAUALNIUNGISIGUVEFNLAL] v
Ganoderma tropicum (Jungh.) Bres. UNERLYIN
WinvaulIauAa - vy o -~
v gnldifu | wndulnsidangJusnvesindanin v
Ganoderma sp.
Family Polyporaceae
R NG AN 2. | Neldmne ausuumaRusERIinIdeLazin
o v | eannslel | v v v
Polyporus brasiliensis (Fr.) Cormner FINN
Winfstou ve vy S o
Vv nlddy | wndulnsiansunnvesindaniw
Trametes sp.
Order Russulales
Family Russulaceae
WinuwAvLn Tesuldyadiduenmsiniail
Russula emetica (Schaeff. ex Fr) Pers. Ex S.F.Gray VvE fiu TanuenumdeuazAuesuReRnauunsIduny v v v v
AYLNYATAERNS
IO KPP R TGN - — - Cosoem e e o
v A TosungiAgumanusynindniandiazfniadl v
Russula sp.
Fnunlyle; WiauSawn (unknown)
WinvauniinenUsaun , - TaduenumdenardugauIn1eanany ,
A A oA
Ineransileafiany Jueen
Wiawei3aun v Ay [mefugusuniu v
WinuauRnvauUS AN v Pnlddy | wndulnsiansTunnvesindaniw v

NUBLAG * fn Chandrasrikul et al. (2008; 2011); ** Ao Sanoamuang (2010); *** fia Pukahuta et al. (2014; 2020); **** fia Forest Biodiversity Division, (2020) wazlaifiiSeanune *
Aatoyalilaszyuazdaduunlala
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a135199 2 nsuuniadininululidudalennslan anudidu (Order) 29 (Family) o3nenmans deyanisldusslond anunfimuin wael waiinuyiinga
aslgus e o 4 U w.aanusiain
o o4 a ¢ oy ' VNNY Hd
A5 UNLALTDINYIAERS o | dNws |l - goNUNANULTA
A | e | n3LaseY 2562 | 2563 | 2564 | 2565
nuldld | deya
Order Xylariales
Family Xylariaceae
iRl Tadudundanaiuseninadinideway
Daldinia concentrica (Bolt. ex Fr.) Ces.et de Not V¥ gnnalyl AnTFnnazendulnsieng unnues v v
ANTFINN
WinguUateua wanadldsugamtiAniland
_ Vv INKAR . v v v
Xylaria hypoxylon (L. ex Hook.) Grev. waqmlmmu@mmﬂmuammmﬂmmw
wingu e Tarudundanaiuseninadnideuway
. yrnfsld/ann | . L vu e
Xylaria sp. v i ANt nmazndulnsiang Tunnues v v
AU .
ANTINN
Wintines A\ -y _ = ~
, v nlainu Yndulnsiang TunnvasdnTInm N
Xylaria sp.
AR UBURUY . W~ . ~ ~
v fnlaisu ynaulnsianz JunnuasdnTInIn v
Hypoxylon sp.
Fnunlale: Winuseun (unknown)
WinsuniitasUsaun Taauduniamanuseninainidownay
v nlainu Antinnuazendulnsiang Tunnues v
ANTINN

AELNG) * A® Chandrasrikul et al. (2008; 2011); ** @a Sanoamuang (2010); *** Ao Pukahuta et al. (2014; 2020); **** @ Forest Biodiversity Division, (2020) LLﬁﬂﬂﬁLﬂ%ﬁﬂﬁmEj *
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UNAUIIY

nshifiveswataassuruduiibiduavvesaunislalounulng
a* + bV = z?
aisg Aszaana’ uae gou MY
aIvendnmans Az Ingrmansuazinalulad univerdesivagumans any3

*Email: suton.t@lawasri.tru.ac.th

SyunAL: 2 9L 2565 wALIUNAIY: 26 9NAL 2565 SUSURTRLN: 29 el 2565

UNANED
Tuaadell §3delduansin 61 a waz b Jdudwawhnuin wagddwawane p eefl p = 3,5 (mod 8)
F9v1f @ = 1 (mod p) wag b = 1 (mod p) wa? aunmslalownulmi a* + bY = z2 lifinawassuududll

Juau

AdAey: aunstaleunulmi wawasdunududliduay
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Research Article

Non-Existence of Non-Negative Integer Solutions of the Diophantine Equation
a* + bY =z

Apirat Siraworakun and Suton Tadee’
Department of Mathematics, Faculty of Science and Technology, Thepsatri Rajabhat University, Lopburi
*Email: suton.t@lawasri.tru.ac.th
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Abstract

In this paper, we show that if @ and b are positive integers and there exists a prime p with p =

3,5 (mod 8) such that a = 1 (mod p) and b = 1 (mod p), then the Diophantine equation a* + bY =

2

z*“ has no non-negative integer solution.

Keywords: Diophantine equation, non-negative integer solution
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UNuI

aunslaleunulnifieglusu a® + bY = 22 1ile a uaz b 1ududuuin Wudnaumsndedildsy
mmauisuslumimwaLaaaﬁwuqutﬁuﬁlmﬂuau wu Twl A.A. 2007 Acu (2007) lafigatdnaunisialownlulni

+5Y = 22 fnaasswuduild duauiiissaemaeasingy Ao (x,y,2z) €{(3,0,3),(2,1,3)} siou

Chotchaisthit (2012) léuanei aunislalounlulmi 4% + p¥ = 22 e p Huswuane duawaeiomaiidu
mmumumlmﬂuauagiugﬂ (x,p.y,2) €{(2,3,2,5}u{(r, 27"+ 1,1,2" + D|r e NU{0}} U
{(r,2,2r +3,3-27)|r € N U{0}} uaz Asthana and Singh (2017) l@figadiraunisialounulnd 3% + 13Y =
22 fnawassunuduiildduaudios 4 nawas fo (x,y,2) € {(1,0,2), (1,1,4), (3,2,14), (5,1, 16)} uazlu
¥ p.ei. 2021 Paisal and Chayapham (2021) lduansin (x, y,2) = (1, 1, 10) Junawmassuuduiiliduauiies
nalaugvesannsialonnulng 17% + 83Y = z2 waz 29% + 71Y = 22

uenanifadimsfunuiuaunsislewiilmifieglusudnanlifnamasswauduitliduay wu ud
A.A. 2011 Suvarnamani et al. (2011) louansinaunisialownulnd 4% + 7Y = z2 uag 4% + 117 = z? Liflua
wasduwfudildiduau seun Sroysang (2014a; 2014b) IdAnwraunislalewnulng 7% +19Y = 22 7% +
917 = 72 uaz 7% + 317 = 72 nuiawaunisliiinaeassiuiwdailiiiuay wdsanndu Kumar et al
(2020) l#figasiinaunislalousiulny 601% + 6197 = 22 liifinanasdurudndiliiduay waslulideddu
Aggarwal and Sharma (2020) léuansinaunisialewrulny 379 + 397Y = 22 lyifinamassuduiildiduay
wazilolsiunuand Kumar and Aggarwal (2021) léunudn 439% + 4577 = 22 Lifinawasduauduildiduay
LUy

domnil FehliAsmnuiadlalumasndeulvvessnudinuin a was b il aunislaleunulni
a* + bY = z2 lifnamassunuduitldduau

[ -3 a o
MQUITEAIANITINY

Wadnwteulyiisanadvsusiuiuduuin a waz b Mvinlraunisialawnulyid a* + bY = z2 luiina
wasduwiuliduau

ad o

A LHUNN5IY

Aouflvzfiansanmitoulevessivaniuuin a waz b fvilvaunisialownulng a* + bY = 22 1uiflna
wassuudnfild@uauiy ssvenumuaumInevedunnAfdtdes (Quadratic Residue) wagnguiuni
Hedes Faflmnuddglunnihlvldinsanideulasing

uniled 1 (Redmond, 1996) T a Wusruiwdy way m iusruiuduuin leed (a,m) = 1 Siiduudy x
vl x2 = a(mod m) 3wi3en a 11 dIunAnAeinasdas (Quadratic Residue) v89 m wazinlaiisuiud x
fanan azken a 1 lddudiunnAteindsaes (Quadratic Non-Residue) 89 m

nguun 2 (Burton, 2007) Wi p udrwimans gl
1.6 p = 1,7(mod 8) ud1 2 {Wudiunnararndeaes ¥ee p
2.91 p = 3,5(mod 8) ua? 2 lifudunnAneindsans vee p

naufun 3 19 a waz b 1udiurmduuan aglddn drfldruauanis p Iaedl p = 3,5 (mod 8) Fevinleh
a =1 (modp) waz b = 1 (mod p) ua? aunslalownulni

a* +bY = z? (1)
laifinaagiruiuduiliduau
a ¢ a @ o 2 av o’ &, - _
WEIU dUNAIN X,y Uae z Wudruwhunldiduavuasifunanasvesannis (1) 1esa1n a = 1 (mod p) uay
b =1 (mod p) Mty a* = 1 (mod p) waz bY = 1 (mod p) wwsrzaziu a® + bY = 2 (mod p) wazain
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aun1s (1) aglddn z2 = 2 (mod p) fetlu 2 Wudrunnaranindease ves p dadululals (esain p =
3,5 (mod 8) waznguijun 2 wiszaziy auns (1) hiflnawasdnuiuilidusy B

wnewy nnguiun 3 Mlaunsanseaeuldied aumslaleuiulmiseludlifnawassuouduiliduay
4% + 7Y = z2 (Suvarnamani et al, 2011), 7% +19Y = z%2 | 7% +91Y = z? (Sroysang, 2014a), 7* +
31Y = z2 (Sroysang, 2014b), 601% + 619Y = z2 (Kumar et al., 2020), 379% + 397 = z? (Aggarwal and
Sharma, 2020) wag 439% + 457 = z2 (Kumar and Aggarwal, 2021)

ununsn 4 19 a, b uay ¢ LWudrwauduuin aglddn drdsuauanie p laeyl p = 3,5 (mod 8) Fevinlw
a =1 (mod p) uaz b = 1 (mod p) ud aunislalewiulni

a* + bY = z?¢ 2
laifinaagiuiuduiilibuau
a ¢ a 2 o 2 a1 & <, < Yo
Wgadl auufdn xy, y; way zg \udwduildduaukesidunamasvesaunis (2) asiulddai (x,y,2) =
(1, y1, 25) Wuwamasvesaunis (1) Faduldlildanmguiiun 3 msizazdu aunis (2) iinawasdwuduila

Wuau 1

NNOEUN 3 wazununsn ¢ MlaReulvidisanedmsunviiliaunts (1) waz (2) ldinamasdui
wiuildiluauuazannsoilUldigainguijunnfifidelafgailineunihils fadl

UNNsn 5 (Gupta and Kumar, 2020) 1% a uaz ¢ WWushuusiuuin waz r Susuusuiiliduau asléin d1a
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Investigation of using agarwood sawdust on growth and yield of the Bhutan
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Abstract

In this study the possibility of using agarwood sawdust as a replacement of para-rubber sawdust in
the Bhutan oyster mushroom cultivation was examined. Performance on mushroom cultivation of materials
including para-rubber sawdust and agarwood sawdust were compared. The differenced in mushroom’s hypha
growth, average of fruiting body, the pileus diameter, diameter and length of stalk and biological efficiency
(%B.E.) were determined at the statistically significant level of p<0.05. The results showed that an average
number of the fruiting body from agarwood sawdust materials were 9.70 fruiting body/bag. The average pileus
diameter from agarwood sawdust materials was 5.37 cm./bag. The average weight of agarwood sawdust
materials was 86.41 g/bag. All values were higher than that obtained from para-rubber sawdust. Therefore,
as all results indicated, agarwood sawdust represents a new material that can replace para-rubber sawdust
for Bhutan oyster mushroom cultivation.

Keywords: Agarwood sawdust, Growth, and yield, The Bhutan oyster mushroom
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Abstract

We study a Poisson algebra A = C[x,y,z] with three generators and having three relations the same
as the relations of T in Changtong et al. (2018). We classify the finite-dimensional simple Poisson modules
over A by considering its Lie structure J/J?, where J is a Poisson maximal ideal of A. We show that there
are only five Poisson maximal ideals J; i =1,2,...,5. There are five d-dimensional simple Poisson module

annihilated by J;, i = 1,2,..., 5, for each positive integer d > 1.

Keywords: Poisson algebras, Poisson ideal, Poisson maximal ideal, Derived algebra, Poisson modules

avansleag Aol IneImans un1IveIaeguaTIve Il


mailto:nongkhran.s@ubu.ac.th

42 | Journal of Science and Science Education Vol. 6 No. 1 (Jan — Jun 2023)

Introduction

A Poisson algebra A is a commutative C-algebra equipped with a Lie bracket {—,—} satisfying the
Leibniz rule: {ab, c} = a{b,c} + {a,c}b forall a,b,c € A. The bracket {—,—}is then called a Poisson bracket.
For a Poisson bracket, it is an important binary operation in Hamiltonian mechanics and playing a central role
in Hamilton’s equation of motion for classical mechanics and mathematics. In a general sense, the Poisson
bracket is used to define a Poisson algebra and it also occurs on the theory of Lie algebras.

If T isa C-algebra with a central non-unit non-zero-divisor t such that A :=T/tT is commutative
then there is a Poisson bracket {—,—} on A such that {¥,y} = t~1[x,y] forall ¥, ¥ € 4, see Changtong et
al. (2018).

Changtong and Sasom (2018) considered Poisson A-modules in the aspect of Jordan (2010) and
classified the finite-dimensional simple Poisson modules for the Poisson algebra A = C[x,y,z] with Poisson
bracket :

{x,yl=yx + x+y+z

vz}=2zy + x+y+2z and

{zx}=xz+x+y+z.
This gives two Poisson maximal ideals, say J;, i = 1,2, and we have seen that every finite-dimensional simple
Poisson modules over A annihilated by J; is 1-dimensional. For each positive integer d > 1, there is a
unique d-dimensional simple Poisson module over A annihilated by J,. Chansuriya and Sasom (2021) also
classified the finite-dimensional simple Poisson modules for the same Poisson algebra A = C[x,y,z] by
using the method in the PhD thesis of Sasom (2006).

Chen (2019) classified finite-dimensional simple Poisson modules for the Poisson algebra A =

Clx,y,z] with Poisson bracket :

yy=2z-yx), {yz}=2(x-zy), {zx}=2(y—x2).
There are five Poisson maximal ideals in this Poisson algebra and five d —dimensional simple Poisson
modules for each d = 1 by using the method in the PhD thesis of Sasom (2006).

In this research, we classify the finite-dimensional simple Poisson modules for the Poisson algebra

suggested by D. A. Jordan for the Poisson algebra A = C[x,y, z] with Poisson bracket :
yl=yx+z-x-y,
{y,z}=zy+x—y—2z and
{zx}=xz+y—x—2z
There are five Poisson maximal ideals in this Poisson algebra and we have shown in Changtong et al. (2018)
that there are five d-dimensional simple Poisson modules for each positive integer d =1 by using direct
method in the PhD thesis of Sasom (2006) which is quite difficult to classify so we decided to change the
method by following the new techniques which appear in Jordan (2010) and Changtong and Sasom (2018).

Preliminaries
This topic contains some of the materials that will be used throughout this work. The main topics
are Lie algebras Dixmier (1996), Derived algebras, Low-dimensional Lie algebras modules Erdmann and Wildon

(2006) and Humphreys (1972), Poisson algebras and Poisson and Jordan’s result shown in Jordan (2010).

Lie algebras

We now present the definition of a Lie algebra which leads to the definition of a Poisson algebra.

Lie algebra arise as a vector space of linear transformations endowed with a new operation which is in
general neither commutative nor associative denoted by [x,y] = xy —yx and called the Lie bracket or

commutator of x and y.
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Definition 1. Let F be a field. A Lie algebra over F is an F-vector space L, together with a bilinear map,
the Lie bracket [—,—]: L X L — Lgiven by (x,y) » [x,y] satisfying the following properties:
1) [x,x]=0 forall x €L,
2)  x[y,z]] + [y, [z, x]] + [z, [x,y]] =0 forall x,y,z € L.
Axiom 2) is called the Jacobi identity. A Lie algebra commutative if [x,y] =0 forall x,y € L.
Definition 2. Let L be a Lie algebra. A subspace K of L is called a Lie subalgebra if [x,y] € K for all

x,y €EK.
Definition 3. A subspace I of a Lie algebra L is called a Lie ideal of L if forall x €L, y €1, [x,y] €L

Definition 4. Let L and M be Lie algebras and a Lie algebra homomorphism is a linear map between

to Lie algebras L and M such that it is compatible with the Lie bracket:
0:L->M and 0([x,y]) =[0(x),0(y)] forall x,y € L.

Definition 5. A Lie algebra L is called irreducible if the only ideals in L are L and {0}. A Lie algebra L is

called simple if it is irreducible and dim L > 2.

Example 6. The Lie algebra sl(2,C) is identified with the Lie algebra of 2 X 2 matrices. We defined the

following three elements
0 0

_[0 1 _ _[r o
e‘[o o]’ F=l1 o ad h‘[o —1]
as a basis. The Lie products among e, f, and h are given by
le,fl=h, [he]=2e and [h,f]=-2f.
It is well known that the Lie algebra sl(2,C) is 3-dimensional.

Proposition 7. (Hall, 2015) The Lie algebra sl(2,C) is simple.

Derived algebras
The derived algebra is one of the tools to investigate the results. Let I and ] be ideals of a Lie
algebra L, we define a product of ideals [I,]] to be the span of the commutators of elements of I and J,

thatis [I,J] = Span{[x,y]:x € I,y € J}. When we take [ =] = L, we obtain [L,L].

Definition 8. The ideal [L,L] is called the derived algebra of L if it consists of all linear combinations of

commutators [x,y] where x,y € L, that is, [L,L] == {3 x; ¥; : x; € L,y; € L} is an ideal.

Evidently, L is abelian or commutative if and only if [L,L] = 0. Note that a one-dimensional Lie algebra

is necessary commutative since [ax,bx] =0 forall x € L and all scalars a and b.

Example 9. Let gl(n, F) be the set of n X n matrices over a field F and sl(n,F) be the subspace of gl(n, F)
consisting of all matrices of traces 0. Recall that the trace of a square matrix is the sum of its diagonal entries.
Then [gl(n, F),gl(n,F)] = sl(n,F) and [sl(n, F), sl(n, F)] = sl(n, F).

The following theorem is very useful for classifying the finite-dimensional simple Lie algebras.
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Theorem 10. (Erdmann and Wildon, 2006) Suppose that L is a 3-dimensional complex Lie algebra such that
[L,L] = L. Then L =sl(2,C).

Poisson Algebras and Poisson modules
In this topic, we present definition of Poisson algebras, Poisson modules and a Lie algebra J/J?,

where ] is a Poisson maximal ideal.

Definition 11. Let A be a finitely generated commutative algebra over C. A Poisson bracket on Ais a Lie

algebra bracket {—,—} satisfying the Leibniz rule : {ab,c} = a{b,c} + {a,c}b for all a,b,c € A. The pair

(A, {—,—)) is called a Poisson algebra.
Definition 12. A subalgebra B of A is a Poisson subalgebra of A if {b,c} € B for all b,c € B.

Definition 13. An ideal I of a Poisson algebra 4 is a Poisson ideal if {i,a} €I forall i€l andall a € A.
If I is a Poisson ideal of A then A/I is a Poisson algebra in the obvious way:

{a+Lb+1}={ab} +1I foralla,b€eA

A Poisson algebra A is said to be simple if its only Poisson ideals are 0 and A.

Definition 14. A Poisson ideal I of a Poisson algebra A is called a maximal Poisson ideal if ] is a
Poisson ideal and I €] then I = A. Anideal I of a Poisson algebra A is said to be a Poisson maximal

ideal if I is a maximal ideal of A and also a Poisson ideal.

Next, we present the definition of Poisson module. There is more than one definition of Poisson

module in the literature. We shall use the one introduced by Farkas (2000) and Oh (1999).

Definition 15. Let A be a commutative Poisson algebra with Poisson bracket {—,—}. An A-module M is

a Poisson A-module if there is a bilinear form {—, —=},;: A X M > M such that the following axioms hold for

all a,b €A andall meM :
) {a, bm}y = {a,b} m + b{a,m},, ;
(i) {ab, m}y = a {b,m}y + b{a,m}y ;
(i) {{a, b}, m}y = {a,{b,m}y}y — {b,{a, M}n}u .

A submodule N of a Poisson module M is called a Poisson submodule if {a,n},, € N for all a € A and

neN.

Definition 16. Let N be a left module over a ring R. Give any subset X € N, the annihilator of X is the

set anng(X) ={r € R: rx =0 forall x € X}, which is a left ideal of R.

Definition 17. Let M be a Poisson module over a Poisson algebra A and let § € M. In the module sense,

we denote the annihilator of S in A by
anny(S) ={reA: rx =0 forall x € S}
and we denote the set

Pann,(S) ={a € A: {a,m}y =0 forall m € S}.

Copyright by Faculty of Science, Ubon Ratchathani University



15T ITIANTUAL TN IR TANY) UV 6 18] 1 (.A. - {.8. 2566) | 45

Lemma 18. (Jordan, 2010) Let A be a Poisson algebra and M be a Poisson A-module. Let ] = ann,(M).
Then

1. ] is a Poisson ideal of A.
2. if M is a finite-dimensional simple Poisson module then J is a Poisson maximal ideal of A.
3. C+J? € Pann, M.

Definition 19. Let L and M be Poisson algebras. An algebra homomorphism 6 between Poisson algebras

L and M is a Poisson homomorphism if it is also a Lie homomorphism.

Definition 20. An algebra homomorphism between two Poisson algebras is a Poisson isomorphism if it is a
bijective Poisson homomorphism. Two Poisson brackets on the same algebra A are equivalent if the
corresponding Poisson algebras are isomorphic. Let (R, {—, —}) be a Poisson algebra. We say that a C-algebra
automorphism 6: R — R is a Poisson automorphism if for all x,y € R, 6({x,y}) = {6(x), 8(y)}. Poisson
automorphisms can be used to twist the module structures of a Poisson modules, as specified in the following

theorem.

Theorem 21. (Sasom, 2006) Let R be a commutative Poisson algebra with a C-algebra automorphism a.
Let r,s,t € R. If {a(r),a(s)} = afr,s} and {a(r),a(t)} = a{r,t}then {a(r),a(s +t)} = afr,s+t} and
{a(r), a(st)} = a{r, st}. Therefore if X is a set of generators of R and a({x,y}) = {a(x), a(y)} forall x,y €

X then a is a Poisson automorphism of R.

Definition 22. Let L and M be Poisson A-modules. A Poisson module homomorphism 6:L - M is an
A-module homomorphism such that 8({a,m},) = {a,0(m)}y foral a€A and meM.Ifamap 6 is

bijective then 871: M — L is also Poisson module homomorphism and 8 is a Poisson module isomorphism.

Remarks If 8: A = B is a homomorphism of Lie algebras and M is a B-module then there is an A-module

M? such that M = M?, as a set, and [a,m],,0 = [6(a), m]y forall a€ A andall m e M.
Lie algebra J/J?> where ] is a Poisson maximal ideal

Let A be Poisson algebra and let I and J be Poisson ideals of A. Then IJ is a Poisson ideal of A.
Of course I and ] are Lie subalgebra of A under {—,—=}. If I €], then [isaLieideal of Jand J/I is
a Lie algebra. In particular, J/J? is always a Lie algebra and denoted by g(J) = J/J?.

Studying Poisson modules, one natural way to find Poisson modules is, for I and ] are Poisson
ideals of A with I € J, the factor J/I is a Poisson A-module with the Poisson bracket, for a € A and j €],
{a,j+1};; ={aj}; +1. We can check that {—, -}, is well-defined, and all the axioms for a Poisson
module are hold. By above argument, J/I is also a Lie algebra. Every Poisson subalgebra of J/I is a Lie ideal,
soif J/Iis simple as a Lie algebra, then it is simple as a Poisson module. If A is affine and J is a Poisson
maximal ideal, so that A =] + C, then the converse is also true because every Lie ideal of J/I is then a
Poisson A-submodule. If I and J are Poisson ideals of a Poisson algebra A, then I/I] and J/]I are Poisson

modules. Recall that an affine Poisson algebra is a Poisson algebra which is finitely generated as a C-algebra.

The following is the main result by Jordan (2010). We use this result to tackle the later research
problems. Jordan proves the result giving a method to determine the finite-dimensional simple Poisson

modules over any affine Poisson algebra as the following Theorem.
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Theorem 23. (Jordan, 2010) Let A be an affine generated Poisson algebra.

() Let M be a finite-dimensional simple Poisson A -module and let J = ann,(M). There is a simple

module M* for the Lie algebra g(J) such that M* = M, as C-vector space, and
[+ /% mly ={j,m}y forall j€J and m€ M.

(ii) Let J be a Poisson maximal ideal of A and let N be a finite-dimensional simple g(J)-module.

and a Lie homomorphism 68: A = g(J) such that

There exists a simple Poisson A-module N’
N’ =N?% asaLie module over A and | = anny(N").

(iii) For all finite-dimensional simple Poisson modules M, M*' = M. For all Poisson maximal ideals |

of A and all finite-dimensional simple g(J)-modules N, N’ = N.

(iv) The procedure in (i) and (i) establish a bijection I' from the set of isomorphism classes of finite-
dimensional simple Poisson module over A to the set of pairs (J,N), where J is a Poisson

maximal ideal of A and N is a finite-dimensional simple g(J)-module, given by

I'(M) = (anny(M), M*) where M is isomorphism class of M and M* is isomorphism class of M*

Results

Let T be the C-algebra generated by x,y,z,t and t~! subject to the relations
xy—tyx =0t —-1D(Ez-x-y),
yz—tzy=(t—-1)x-y—2),

zx —txz=(t—1)(y—x—2), and

xt=tx, yt=ty, zt=tz, tt7'=1 = t"1t.

Then tis a central element of T.
Let A=T/(t — 1T = C[x,y, z], which is a commutative polynomial algebra. The induced Poisson

bracket on A4 is such that
1
{x,y} = :[X'Y]

= -

= (xy —yx)

=—(yx+(t-DEz-x-y)—yx)

=yx+z—x-—Yy.
Here we are abusing notation by writing x,y and z for both an element of T and its image in A. Similarly,

we obtain {y,z}=zy+x—y—2z {zx}=xz+y—x—2z

In the next lemma, we find the Poisson maximal ideals of A for this Poisson bracket.

Lemma 24. (Changtong el al.,, 2018) In the above Poisson algebra A, there are only five Poisson maximal

ideals of A which are the followings:
Ji=x—DA+ (@ —-DA+(z— DA,
J» = xA+yA+ zA,
Js=xA+ (y—2)A+ (z—2)A4,
Jo=x—-2)A+yA+ (z—2)A, and
Js = (x—2)A+ (y — 2)A + zZA.
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Theorem 25. For d = 1, there is a unique d-dimensional simple Poisson module over A annihilated by J;.
Proof. For J;=(x—1DA+ (y— 1A+ (z—1)A, we consider the Lie algebra g(J,).

let u=x—1Lv=y—1 and w=z—-1.Then J; =ud+vA+wA and therefore u,v,w generate A.

Hence, in  J;, the Poisson bracket
fuvi=x-1L,y-1={xy}-{Ly} - B+{-1,-1}=yx+z-x—-y

Replacing x=u+1, y=v+1 and z=w+1, we obtain {u,v}=vu+w. Similarly, {v,w} =wv +u
fwul=uw+v.

The Lie algebra g¢(J;) = J;/J? has a basis (the images of) u,v,w and the Lie brackets
[wvl={u+iv+/f}={uvi+/f=vut+tw+ji
but vu € JZ. Therefore u,v] =w. Similarly, we have [v,w]=u and [w,u] =7v.

We will show that [u,v], [v,w], [w,u] are linearly independent. Let a, b, ¢ be such that alu,v] +
blv,w] + c[w,u] = 0. Then aw + bu + cv = 0 and since u,v,w are linearly independent, we obtain a =
b = ¢ = 0. Therefore [u, v],[v,w], [w,u] are linearly independent. Hence g(J,) is 3-dimensional Lie algebra
and the linear map 6:sl,(C) — ¢(J;) define on a basis elements by 8(e) =w, 6(f) =u and 6(h) =v.

This implies  g(J;) is isomorphic to sl,(C) by Theorem 10 and it follows from Theorem 23 that, for each

d =1, A has a unigue dimensional simple Poisson module annihilated by J;.

Theorem 26. For d = 1, there is a unique d-dimensional simple Poisson module over A annihilated by J,.
Proof. For J, = xA + yA + zA, we consider the Lie algebra g(J,). Hence, in J,, the Poisson brackets are

yl=yx+z—x-y,

zt=zy+x—-y—2z

{zx}=xz+y—x—2z
The Lie algebra g(J,) = J,/J% has a basis (the images of) x,y,z and the Lie bracket

xyl=&+J3 y+/5 =&yl +Ji=yx+z—x-y+Ji
But yx € JZ. Therefore [x,y] =z—x—y . Similarly, [y,zl=x—y—zand [zx]=y—x—2z
We will show that [x,y], [y,z], [z x] are linearly independent. Let a, b, c be such that a[x,y] +
bly,z]+clz,x] =0.Thena(z—x—y)+b(x—y—-2)+c(y—x—2z)=0and (—a+b—-c)x+(—a—b+
c)y+(a—b—-c)z=0. Since x,y,z are linearly independent and by solving these equations,
(—a+b—-¢c)=0, (—a—b+c¢c)=0, and (a—b—-c¢c)=0

We obtain a=b =c¢ =0 andso [x,y], [y,z], [z x] are linearly independent. Hence g(J,) is 3-dimensional
Lie algebra. This implies that the derived algebra [¢(J,),2(2)] = ¢(J,). Therefore g(J,) is isomorphic to

sl,(€) by Theorem 10 and it follows from Theorem 23 that, for each d = 1, A has a unique dimensional
simple Poisson module annihilated by J,.

Theorem 27. For d = 1, there is a unique d-dimensional simple Poisson module over A annihilated by /5.

Proof. For J;=xA+ (y—2)A+ (z—2)A, we consider the Lie algebra g(J3).
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let u=x v=y—2 and w=z-—2 Then J;=ud+vA+wA and therefore u,v,w generate A.

Hence, in /5, the Poisson brackets
wrt={xy-2}={xy}+{x-2={xyl=yx+z-x-y.

Replacing x =w,y =v+2 and z=w+2, we obtain {y,v}=vu+2u+w+2-u—-v-2=vu+u+

w —v. Similarly, the Poisson bracket {v,w}=wv+u+w+v, and {wul=uw+u+v-—w

The Lie algebra g(J3) = J3/J3 has a basis (the images of) u,v,w and the Lie brackets
wvl={u+3v+/3}=vi+J/i=vut+u+w—v+j?
but vu € J2. Therefore [u,v] =u+w —v. Similarly, [v,wl=u+w+v and [wul=u+v-—w.

We will show that [u,v], [v,w], [w,u] are linearly independent. Let a, b, ¢ be such that alu,v] +
blv,w]+c[w,u] =0. Then a(u+w—-v)+blu+w+v)+cu+v—-—w)=0 and (a+b+cu+
(a+b—-—c)w+ (—a+b+c)v=0. Since u,w, v are linearly independent and by solving these equations,

a+b+c=0, a+b—c=0, and —-a+b+c=0.

We obtain a = b = ¢ = 0. Therefore [u, v], [v,w], [w,u] are linearly independent. We see that g¢(J3) has
3-dimensional Lie algebra. This implies that the derived algebra [¢(J3), ¢(Us)] = ¢(J3). Therefore g(J3) is
isomorphic to sl,(C) by Theorem 10 and it follows from Theorem 23 that, for each d = 1, A has a unique
dimensional simple Poisson module annihilated by J3. By using the Poisson module isomorphism, we define
0(J3) =J4,where 8(x) =y,0(y) =x and 6(z) =zand 0(J3) =Js where 8(x) =z, 0(y) =y and 8(z) =
x, the same conclusion holds for J, and Jg, for each of which the d- dimensional simple Poisson module
annihilated by J, and Js.

Conclusion and Discussion

The classifying finite-dimensional simple Poisson modules with the method as in Changtong et al.
(2018) is quite complicated so we try to work out in the same way as Jordan (2010) which is much easier to
get the same result as in Changtong et al. (2018). Hence there are five d-dimensional simple Poisson module

for each positive integer d > 1.
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Abstract

The purposes of this research were 1) to develop lesson plans based on heuristics and higher order
questions which enhance the mathematical problem-solving ability of function based on 70/70 criteria, 2)
to compare the mathematical problems-solving ability of function after participating in the learning activities
based on heuristics and higher order questions with 70 percent criteria, and 3) to compare the mathematics
learning achievement of function after participating in the learning activities based on heuristics and higher
order questions with 70 percent criteria. The instruments used for collecting data were 1) 8 lesson plans
based on heuristics and higher order questions of function, 2) 5 items of subjective test to assess
mathematical problem-solving ability of function, and 3) 20 four-option items of mathematics learning
achievement test. Statistics used in the research included: a percentage, a mean, a standard deviation and
t - test for one sample. The research findings were as follows: 1) the lesson plans based on heuristics and
higher order questions, which enhance the mathematical problem-solving ability of function were found
that the efficiency were 86.72/82.45 according to the 70/70 criteria, 2) the mathematical problem-solving
ability of function after participating in the learning activities based on heuristics and higher order questions
was statistically higher than the 70-percent criterion at .05 level, and 3) the mathematics learning
achievement of function after participating in the learning activities based on heuristics and higher order

questions was statistically higher than the 70-percent criterion at .05 level.

Keywords: Learning activities based on Heuristics, higher order questions, mathematical problem-solving
ability
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Abstract

This study aimed at developing Professional Learning Community (PLC) fostering in-service teachers’
pedagogical content knowledge (PCK) for teaching higher-order thinking (HOTs). Qualitative research approach
was employed to describe how PLC enhance teachers’ abilities in teaching HOTs. Researchers developed
PLC with in-service teachers and administrators from 3 schools. Observations, interviews, and documents data
were gathered, and analyzed using constant comparative methods. The research findings indicated that 1)
the process and mechanism of PLC could adjust PLC members’ leadership for sustainable practice, and 2)
The PLC process should focus on student learning, or students’ HOTs as a core and shared value of a group
of teachers, and enable them to view how students think and solve problems 3) Students’ analytical thinking
was considered as a core value of PLC groups since they viewed that it is the most simple and good for them
as beginners. Nevertheless, teachers initially were not understood analytical thinking deeply so it hard to
design HOTs lesson plans 4) Teachers had different abilities for teaching HOTs due to their different
backgrounds in which teachers who did not graduate from teaching science lacked of understanding of
scientific inquiry approach and thinking like scientists (in line with HOTS), so it was barrier for dealing with
teaching science 5) After engaging PLC, teachers mostly had PCK for teaching HOTs at high level. Yet, goals

and ways of assessment were at low level since teachers mainly used summative assessment.

Keywords: Professional Learning Community, Pedagogical Content Knowledge; Higher-order Thinking
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Abstract

In today's learning, students must be able to integrate the body of knowledge to create innovations
to meet the needs of society as the 20-year national strategy. Therefore, the researcher provided online
learning by using STEM education integrated engineering thinking for students to create innovations in thermal
energy. The objectives of this research were 1) to study and create an online learning management plan, 2)
to study students’ innovative thinking skills, and 3) to study the satisfaction of online learning with STEM
Integrated engineering thinking. The research tools were the online learning management plan in thermal
energy for 9 hours, innovation thinking skills assessment, and satisfaction assessment. The sample consisted
of 40 grade-7 students obtained by cluster random sampling from four classrooms of 2" semester, academic
year 2021. The data were analyzed by descriptive statistics and T-test dependent. The research results
revealed that 1) the quality of the learing management plan had an average of 4.94, interpreting the learning
management plan as the most appropriate, 2) the post-instruction innovative thinking of the grade-7 students
who have learned from the STEM education integrated engineering thinking was significantly higher than the
pre-instruction at .01 level of statistical significance, and 3)students were satisfied with online learning with

the STEM Integrated engineering thinking at the highest level.

Keywords: Online Learning, STEM Education, Engineering Thinking, Innovative Thinking Skill
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Abstract

The purpose of this research was to study the energy literacy and scientific communication
competence of grade-12 students who learned using inquiry-based learning with an interactive computer-
assisted instruction (CAl) in the topic of "the miracle of ethanol from straw rice to smart fuel cells” The
research sample consisted of 44 grade-12 students at Angthongpatthamarotwitthayakhom School, Angthong
Province, obtained by purposive sampling. The employed research instruments were 1) an inquiry-based
learning with CAl lesson plan in the topic of " the miracle of ethanol from straw rice to smart fuel cells”, 2)
the energy literacy assessment form, and 3) the science communication competence assessment form. The
data was analyzed using the frequency and percentage. The results of the research were as follows: 1) the
students' energy literacy, the post-learning through inquiry-based learning with interactive CAI lessons, most
of the students were at a good level, 95.45 % (42 students) and 2) the students' scientific communication
competence in each element after learning the inquiry-based learning with the interactive CAI lessons from
the assessment 3 times were found that the percentage of scores from assessed all of the elements have
positive trends from the previous assessment round, respectively and then calculate the average percent of
scores from 3 times assessment, it found that most of the students were at good level, 88.07% (39 students).
In term of 4 elements of scientific communication competence, namely content, context, language and

representation, most of students, more than 85.00% (37 people) were at good level.

Keywords: Interactive Computer-Assisted Instruction, Energy Literacy, Science Communication Competence
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Abstract

The purpose of this research was to development teamwork and collaboration competence for
learners in grade - 7 students who received the 6E model in STEM education merged with the BCG economic
model in topic fabric dyeing with natural dyes. The target group consisted of 26 students in grade - 7 attending
in the first semester of academic year 2022, a school in Tha Uthen district Nakhon Phanom Province, Thailand.
The research instruments were 1) 5 lesson plans of in STEM education merge with the BCG economic model;
and 2) Teamwork and collaboration competence assessment 29 items. The statistical data was analyzed
using mean and comparison with quality criteria. The results revealed a trend for the three teamwork and
collaboration competency for learners’ behavioral levels has increased. The ‘developing relationships and
handling conflicts’ obtained the highest mean (X=2.98), followed by the ‘systematic collaboration process’

(X=2.83), and ‘leadership’ (X=2.65). In addition, the overall mean was at a good level (X=2.82).

Keywords: STEM Education, Teamwork and collaboration competence of learners, BCG Economic Model
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azifiu@nen (STEM Education) luuuamanisdanisiBeudysannsithanuduasvinuesuineeans
walulad Iminssuwazadaaiansuiussyndldludiinas (Chaumklang, Pilanthananond and Srisa-ard, 2020)
Tnensdianisiseuideddusunlnddigissunisenuuuianssusarasisnnuvimelidiseulaissudienisasdie
‘Uﬁﬁ&ﬁamummmﬁﬂ@m (Tupsai, 2021; Phoodee, 2021) %dL‘ﬂULLmWNﬁEhLﬁ%ﬂﬁﬁﬁ'&mlﬁmmmﬁ PINYeY way
aussnuzanNURTRTR IneisuduliSeuasdeshanudlaviun anunsal e iethanusd A4l
nsuidaymvsessnuuuninnssulagrIun1sInRaNITTuNITEEUSAINRIIVNIYeasANANYY (Srikoom, Hanuscin
and Faikhamta, 2017; Bybee, 2010; Phoodee, 2020) NM159An15i38U3 6E ﬁfluLmewﬁwaami%’mmsﬁ'auimm
wwosasiuAnudlddu  msWamminainnseuiuuuduiangyie 5E instructional model 484 Bybee
(1997) Tnednsufiun1seonuuy N193A9ns5y (Engineering design) Wrlunaunuludiuvesnisvergainug
(Elaboration) (Janhaum and Ketsing, 2021; Saengsawang and Chaipichit, 2021) %ﬂﬂ’lii‘fﬂmiﬁ'ﬂuiﬁ%umau
Fastoluil 1) nsadrenauanla (Engage) ﬂgﬂiwﬁummaﬂaQ’L%'auimai%aaﬁuﬂﬂiaﬂu%mﬁﬂLﬁ@iﬁﬁﬁauaaﬂLLUU
wazuAdam 2) udisam (Explore) ﬁL‘%EJuSL%’mwmumﬁmmummm% vinwruazaudnvuziAgatesiunig
Lm{]mmmamiaaﬂLLwaiNaﬁ%umu 3) $ugBuy (Explain) {iFsutiausdadunuildainmsiuans deundh
9 Fuimnssu Engineen) figouthanud AldFeuitounthuliutigmuiessnuuuadsassausy 5)
muﬂiwia (Enrich) NLs&Ju‘wfﬂaa‘uﬂivawamwmawumumawmamm‘wmm warUSulseimuuay 6)
futsuidiuna (Evaluate) AguwaedidoumiulssdiutunuiolimauigGoulfidoudedls indenidivdda  (van
et al., 2020; Burke, 2014) §491n51891UN15358849 (Yokyong and Pitiporntapin, 2019) uitn1sdnnisizoud 6
nszvaunstansdeuiiifituneunasRanssuivannvans FnwensldudeiifutuannsigEsudanudilaly
dlevuazalusimilusiadosne q fundu dwalifizouwinanuaynauulunisiiou aunsaufoinnshadiag
veumnglddsaegnaiiuszansam esnndiFeuldsmiuasiioufoRuazairsanuimenuies fiouaunsaih
psdarmifuuanUdsudsuitudeulutuSeunarinunlily nsadsassdtunuriilig SouRnninFousoad
Ay §ifedaduinfusuuuuiaulslumsianisdeutadhuldlunsiansGoudifeimunanssouznis
sumdshnuduivvesdiFou dednlugionaninisiansBouimunmewesasiudnwiaudnilvgjazuesly
fimsUstiugasmwenig 4 vidonsaajusud TnefiduyulunsiansBeuiigannisililsaSeulusuurltanunss
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Wdald udeenslsinudsznalnodulssmaifinnunainnaienisdinmuas Sausssudsaenndosiuluing
\wsugha 093 Mdumaiauiassgiauvssdnulagligaduremainuaenadinmias Sausssu Seannsald
uduiinuuantumstanisdoudmuuwnandufnuiielifizouldFousldvnlsaFou

MnmsdanaduiFeulussdutussendnudi 1 lsnfeugusutudmenyiiaenufa ddnnuaniud
nsfnwUszasfnuiuasius e 2 vdsniinsvganisianisFeunsaevlulsabeusgisenui Jafanisuns
ssurmvendeladalain-19 FedanaligFoudnilvgigmufetvanssousmsmundsinuduiy funaldain
fFoulilanunsonsihauswiuld WesngiFeunanmsufduiusiuieunazagyinlilianusaduanndniiuia
wazaedanzdihlunguiiazilvldfunszuiumsianuuuiaiesumdsednaduszuy SoilidiFeuliausn
yhnsfafingueunnsussaradfamutmngld fafuideluguzagiaouisldifunnudidyuomnisiam
aussouzn1sTndihnuduiiveesdiseu lneldnisdanisieudauwuimisvesaziiufnwinuu 6E saudv.
Tuinaiasygia 383 dwduinidoutuliendnui 1 lsaSougumuthudmenvhnenuds eduasuliidouin
a:uiiauzﬁa’mﬁaﬁﬂﬂ%’lﬁﬁﬁumsﬁwmuuas%’imﬂszﬁﬁmmﬁqé’ﬂLfﬂumiﬂgﬂ%mﬁwﬁﬂ WeLNT af1ayafuay
Snuniusssuuarityluriesdiuvemuies
I1QUsZAIAN15IY

WeunanssaurnssamdwhanuduivvesfifoulaslinsinnisSeudmuuumvesazifu@nyinuy

6€ SaffuluaniAsugia 593 dwsuinGeutuiiseudnudi 1 TsaSeugurudusmenyeeniia
A5ATUNTINY

Tun9idendsdi3seldsuuuunsisedaufoins (Action Research) Fauurfan1iteiladuayulingdu

U

v

ad

Undeiienitaluduissunasinuinsasuresn AunMideddnisdimelutussunagiinmidednunim

[ a

ylsAeldteyalumatauinisinnadouiuasdnenmussfizouludedninniulnsendendngiudesedng g
naidunsiusznoude 3 1935U0AN15 Ingnszuinn15veensIdedeu]iin1snunuifnues Kemmis and
McTaggart (1988) Usznaunay 4 Fupeu Ao 1.5un15319unu (Plan) 2. Si'?umsﬂﬁﬁami (Act) 3. n1sdILARAITEL
(Observe) uag 4. nsagviounau (Reflect) (Saengsawang and Chaipichit, 2021; Prarinthong and Nuangchalerm,
2020) Fdluustazduardinmssiiunmsdeiostuduinsiidenit “ndsnsHeUioRng (Action Research Spiral)”
(Wongwanich, 2017) naanaun1sUSULHLNITINNISSEUINTOUANwE eI TITeLeujuRn1sunldlunsdnianssy

NsSEu3 AININA 1

Plan Plan
NAT N7

Plan

N

Reflect

Observe

AEAns Act awa _d aoa A
Uguanisn 1/ Reflect Ugusnsh 2 Act Reflect UHuAnIy 3 Act

AMWA 1 M3aliun3esm Al iansutuseu

Observe Observe

'
a va o

anvgiideladenaiiiunismensideujiinslutussuieninmsideduiRnisianugangulung

Y
£

VTR {Adelugruzagdaouamnsauiumaiianmsaeuniofnssunisdeulluutasaduiieliaanndestuuiunms
Sausssuenudueguazanudeamsvestindeuls uasmaideufoinislutudoudelomalinggidsldwmunns
aouvesnuadlasnsasilolfiRinisaeusidluiesSeunarazviounsufiRnuesainanoinmsasouiiiiuainuseg
Wmnediddl ol Festwumidlunisudladgmilifintuegisls Taefidelugusagdaeuluneivasiudnu &
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Hunelriiudslussiutuisenfnuneusuvesdsadsumpmutiusmenyinenuidesnsiauinisdanindous
YOI ITHRWIANTSaUrNITINawhnudufivvesiteu TngldmsdanisiSoudnuuuimaesasiufng
wuu 6E Saffuliaaiasugia 083 dwiudniZoutuisenfinu @i 1 fensdefanssunsGeudidosindndenas
feuszneudununisianisGeus 5 unu uvseendu 3 wsmsufiEnisldnarioun 14 42l

ngutvung

dniFoutuiiseninundi 1 nadoudl 1 Imsfine 2565 TsaFeuvenelenmawionidlulmsunovigmny
Foinunsnun $1uu 26 Au SedmdennseduduiitiigmifeatunginssuniadouiFunssundshouduii

inTasiialdlusuide

wdosiloflilumsideluadedil 2 Ussanliud

1. unun1sdnfanssumsiious Sesdindounsiusiuiu 5 unu 1w 14 $lus udsesnidu 3 29a3nns

UFTRNS Faidananadt 1

o
[

M1919% 1 wnuMsdnfanssunisiseusisesdindaunsy

2993M5U{URNT WHUNITIANINTIUNTITEUS a1 (Falug)
2095 5UFTRMST 1 w1 msliaseitlyinsindenas 2
uadl 2 wgnwImannd 3
2095M15UFTRMST 2 W 3 MIPRNLUUAIAAY 3
WU 4 n1sasanan ol 3
2993M5UF0RNIT 3 WK 5 N1sooNLUULSYAINERN 9] 3
334 14

De

TnglunsinfanssunisFeuslundsilfitelaldsuuuunstansidouiuu 6F Usenousie 6 Tuneudad
1) msasauaula (Engage) 2) Fudnsa (Explore) 3) Fuasune (Explain) 4) Huamnssy (Engineer) 5) %uﬂ%’uﬂ@q
(Enrich) 6) YuUsziiuna (Evaluate) (Yan et al., 2020: Burke, 2014) sudvlueasygia 083 s?fdﬂg;liaauié’ﬁ’l
Aanssushdadouduintinuas TausssuluuiunilndidssivymuvosdSoudatiunsliminenstinmiiioadns
yarifin lneisuanliiniFeuiinnginseanvesisindonasu nsuiuvlsndadusidsindoulnglddsssumna
Jatiunisihfageng 9 ndumnldussloviliunniian uasiauiaswgisniuglusunsimudaunagnisinw
Aawandouldoganga anturhnmsiinsgidenauuuguis (inductive Analysis) ievuuamslunisdanisiFous
wﬁimmammsmiﬂgumﬂwsmmawwmammusmiiauwmmmmﬂwmaqQLsau

2. wuudnnanginssuvestindeusiuiu 29 de laeilunisaianasilinzuuusuuiuiaduuunengos
(Analytic scoring rubrics) Wunausinistinzuwuunadnuvaleanifudiu 9 lneszyduusziiiuges (Ritcharoon, 2019)
$1uau 3 dw w1 mafufiuesfuandnia dwau 11 9o 2) nszvaunsieunuusuilesumdsediady
53UV 9119u 9 9 uay 3) afanuduiusiiauaznisianisanudauda S1udu 9 e Tnsudazdeazuuasedu
woRnssuvestnisausenilu 4 szau laun funn @) 7 (3) weld (2) Usuuse (1)

siflufupouniseonuuuianssumasudiaruuudunanginssuvesiniFeu §ideldldmsaismauuis
MsBouimadndn (PLO) iesiuusenuuuAanssunsizous Tneduanmsinneitussudieliiulgmiin
JufutniFou mnduduniienasweseifeiifendestumsasuanfufinwuasTunamsugia 533 Weoanuuy
fanssunsiseuiiiaenndesivusuninusssuvetinEey

nsiiusausaudoya

meteadsdifulufedmuaussous msundsinuduiivvesiFoulnglinmsdamaiouimuuumns

U
o
U o =

YosanfudnwIwuy 6F Saudulinatasugia 083 dnsuiniSeududsondnuii 1 lssdouvenelontauamnily

v a a va

L“UG]E]WLﬂEDV]']E]WIu TINTAUATNUY GZNGHL‘N‘Uﬂ’ﬁﬂ’JEJi‘ULL‘UUﬂ’]i’J‘QEJL‘INUQUC‘]ﬂ'ﬁ (Action Research) 1A8UAazI99T
‘UQ‘U@’]fﬂill‘ﬂldﬂ@‘ﬂﬂ’ﬁﬂ']Lu‘uﬂ?iﬂﬂ(ﬂ@lﬂu
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$u 1 Tuauny (Plan)

1) éhiaa]LLaz"Em3'1m}?{‘]z:ymamw{]ﬁwﬂumiﬁauimmﬁﬂL%EJu’Lusi'?uL%su LﬁamLmemLf’ﬂmImw’ﬁﬁa
SR YN YUUAINTSSEUIM AT (PLC)

2) FITeTiNiuAMEINYUINITTEUINIININ (PLC) ANWILWIAA Y] winnis Lenaisuazauide
RertestuuumslunsaiausunsinfonssumsSeusmunumaeasiufnuuuy 6F auduluinaiasugia
73 sureenuuuiaiesiiotauazdsuifiuna deagldifuuuudnnanginssumsmundnhauduiiveesgizou
weumsunuldnunmsdafanssunsBouiuasdunnmsdunsuitymilumside

3) anfiunssauiuimueIedlenldlun153eiuyuIULTINITSEUIN1939TN (PLO) Usenausie

7
il

uHUNNSIARINTTINTEsuImNLLIMesaz AN vILUY 6F Sadulunaiasugie 993 uaziadesiiolunisiiv
Fumndeyausznoume wuudunanginssunissumdsiuduiivvesiseu

4) ‘L‘hLﬂ%“aqﬁaﬁﬂmzQ’%%ﬂlﬁﬁ%ﬁﬂﬁﬁumusu'qﬁaﬂssaﬂ,uLwiamwwﬁﬁamiﬁaﬁ 1995UURNT 1 91U
5 23 2995UFTRNS 2 1w 6 Falus wae 2995URTRNS 3 Frwau 3 Falus Tauriedu 14

u 2 FuUFIRnT (Act)

Tugrueiifideduagiiaeu (Model teachen) JaldthAanssufilsioonuuulilunnasdldfugBeudsasiingg
$58u3 (Buddy teacher) Aaglviniutieivie LLazﬁﬁL%mmzy (Expert) wagianteeivinis (Mentor) pogli
AU3nwn uazgdrunenisaniufnyy (Administrator) AeatUAyULAzAAmIuATINIY GefdeldihAanssud
oonuuulilunnasdliuaglafinsusuuduudazasasmsufdansiitedluldfudiou Inedusuusndaoulssingg
wag{iFeuvanuusngu ndu 56 au TnsrazinGeuifinnuansafunndrsiunielungy mntudshnsdafanss
nadsudlutudfiselaldsuuuumsdaniaouiuuy 6€ Ussnaude 6 Tunsudsil

1) nsadreanmaula (Engage) AsfiaounseduauaulafiSoulasldaniunsalludinaiedanslion
Usziitusiiadeuns Adanamannanemsdininuag iamsssuluuundilndidssfuyseuvesfiseurinlvgiSou
sufumUssdiuigviiessnuuuuazuitiym Safessyymnelitediiavesanunisel

2) $ud1927 (Explore) fiFoudiasngyianisu gadesvasnsnatniasnanfusitndadounsu InefFou
efnsdiTansatindansssunidudasdlaunanduldvinld Iddnlavesdiuld wavazadndodnsls uaznisdnd
Tagldainarsuuusinggegials uaznisasdluinifnedrslslfiAnddunassunssiarsny Tnsldnszuiu
nsauEEIIANg

3) $uaBune (Explain) fiFeuinaustodunuildanmatuanslunmsusuugamansios

4) $u3mnssu (Engineer) ;ﬁﬁwﬁwmmiﬁlﬁaaﬂqua%fwaiiﬁwémﬁmeﬁ fdadonandedunuiiladann
nsfuimgluntsuiugmandast nelddeuleiimmunded 1) assaumniedieten 3 & 2) famansasnuuay
aInaefouALELN

5) uuuUge (Enrich) Aguwawisoutmiinssindeunnsowesindndeunasy futseiam

6) tutszidiuna (Evaluate) ﬂgLLazQ’ﬁauiwﬁ’uUizLﬁu%umui'mﬁu

u 3 Judunan1sal (Observe)

9?’1LﬁumsﬁqmmLLaxﬁmﬁuﬁﬂ%ayjawqaﬂﬁuQ’ﬁ&mﬁLﬁméfuimzmwmﬁmﬁﬁmiiumﬁﬁ'ﬂuﬁ wazAIUNI3
A93sUJURNsIARANTsUNSSBRSmuLUINIUBAzIAnAnYILUY 6E TauiulumaiAsugna J33 dauau 5 uny
14 Hlus wldlunsdafanssumsGeus

$u 4 Sugztoundu (Reflect)

azdAdelddndunisiiususindeya aguna AnszinalunisianisiFeus weuuusaagiau
AanssunsBeudlunsasufiRmadalulifiannindiudu

nsAATIEvidaya

AideldvinisdunanginssuvesaussaugnissiundeinuduiivvesfiSeu lneldeenwuuinue
n1sUsplungfnssuveanssougn1ssanavinuduiinvesfiseulaaidunisadanadilinsuuuuuuguied
WUULENgee (Analytic scoring rubrics) Wunasinishinzuuunudnvaloandudiu q lnessydulszifuden
Taouvseanifu 3 fu loud 1) msdugiiuasduanndndd 2) nsvvrumsinunuusdlesumdsedraduszuy
waz3) af1aeuduiusiifuaznisdanisanudands Ritcharoon, 2019) Fagaduldutsszdunginssueaniiy
4 szt Tun 4 G 3 @) 2 (eld) 1 (sUFudse) Femnsed 2
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A13199 2 inauginsUssiungRnssuvesaussaugssand s duiinvesfiSeusedu

19MsUSEEN | STAUNGRNTTH IILATE T

Lmslufih | 4 @) audnypavluiiy Snwemshouduin Suilsveuluunummihiveny
wasiSuaundni wagveiiy ﬁﬂaﬂuﬁmwsjuiuﬂWiﬁwnwuiauﬁ’UﬂajmuﬁLLmﬁm U9aLAY

A YDIRULDILATANTNUNLY dETDUNITYINNUIBIRULBILALTN dauaSulay

WannAnanmvesfiuieyhanliussaithwneldegiamingay

3 () audndnlngluiiy Snwenisvhouduiiy Suinveuluunummiid
yosnuLoIlazyeaiiy faudangulunisinnusaniunguauiiunnsis
1NALAUVDINUBILAZANNTNULY FeviounITINUYBINULBILALTIY
duaSuuagimundneniwueafiuiiiovhauliussaitmngld

2 (weld) aundnarutesluiin nwgasvhauduiiy Suisveuluunummini

YoInuaIarYaaniy danudavgulunisinuiiniunquauiiuansng
WIaAuTawmLdLaranTninld aevisun1sinuveIn LAY
duasusasiaundnenmeesiiuiveyhaulivssadmanelaunsdiu

1 (AsUiuuse)

auTnudazAUAALLN1IINLANTN TR IRWeY Tufinsvinauduiiy

2. NSTUIUANT
YI9ULUY
AULDTIUNAS
1 &
agnaduszuu

4 Gun)

aungnynaulufiusuiuimvuatving wun1sing funeu uaz
nszvaumsvhauduiin meinusazadvayudomdelininanudise
wnsw Suils uandeu wazUssauanuAniiuiiuanasldegiamnzay

aundnarulugludinsiuiunmuadvmung LNunTinmu TuReu Lag
nszuaumsvhauluiin meiuazaivayurewvdeliinanudnss
s Suils wanwdsu wagUszauanudsiufiunnsngle

2 (wald)

aunTFnadrutagluus I UMMUALTINLNY BEUNITTININ TURDY LAY
nszvaumsvhauduiin meinusazaivayudomdeliinanudise
AN SUTle wanasy wazuszarunnuAniuAnanAalaungaIu

1 (AsUiuUse)

AUNTNLARLAUANALRUNITANLANUD L VBInULe L Taun1svinay Tad
nsvhauduiiu ldaduayudismdslinnaudnis limsnuwazsuils
AVIUARILYIY

3. @514
ALEUTUSTIR
UAZNITIANIT
ANUTALES

4 (Run)

aundnynaulufiuiviruedidauinlunsieusmiugdu uguves
duiusandin adrauazshvmuduiussudluiiy Wanulindadsiunas
fuufoRderdusmenuaida Wueniulalugrusiduuyedmeiu tasm
wagwiuUsylevives Anuuanasianane dvnwruwayldisnistesiuuay
Iansanudaudlaegradussuuliegramungay

audndnugfluiiniiviruadiBsuanlumshauuiugdu wunudes
Fuiusnmiin asuazdhwenuduiussuiluiin Taanulindadatuuas
fulfoRsegausemuaide wueniiulalugrusiidusyudieiu
waziuUsylemives mnuuanatsviainvate Svinweuazlaisnistesiunay
damsenudaudslaograduszuuls

2 (wald)

audndrutfesluiiy Smuadideuinlumsvhausmiugdu Wuaueves
Fuusnmiia adruassnuemuduiussuilufiy Tanulindedstuuay
fuufoRderduseminaida Wueniiulalugiusiifuuiyudieiu sm
wawinUsylegvives AnuLanaesainvany dvinweuwarldisnsdesiunay
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dwsunadisziungAnssuvesaussausnsnmsundwhauduiivvesdiseulaesiy Jedinasinisulana
FEAUANAIMNAINAINUBUULINTIAIUUTEUINAT 4 58AU AruannanIswlanuviieAade (Srisaat, 2010) A9
M1597 3

A13199 3 inawrinsUsedungAnssuvesanssaugnisyiundaihvuluiinvesfiSeulae s

19n15UsLU TEAUNGANTTH IILATERETIY
AUTTOULNTIIUNG 3.51 - 4.00 andnynauluiiuansodnsruuuasnssuIunBheuT e Les
uduiiuves (xn) wazsamAugdu Ineldnssammainuduiiy Auuuususas
AICENEIH Fupou Iussquadnganuthmane famedin fanulusda

avavaeuld Inmsuszauanudadiuiivandisgnisdndulowas
widgywiduiin danuSuiiaveusiniu asrmnuduiusinuay
Ipnseudandineldaniunisaigeennlasgiamangay
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@) AULDY LLazéauﬁU;ﬁu Tngldnssaundaheuduiiy Afuuuua
wazdumeu WiussqradiSamuntmne Snnedi fanulusda
nsaaaula ﬁmﬁﬂizmummﬁmﬁuﬁLmn(ﬁmgjm'ﬁéfm%uiml,as
wityiduiin SanusuRateusiusu asrennuduiusiinuas
f{Tmmimwm'J’mLLE’J'nmsﬂéfamumsfﬁﬁsja'&ymvl,é’

1.51-2.50 aundnaruterlufiuanunsadnssuunagnssuiumsinaunwes
(wald) AULDY LLazi’mﬁUiﬁ'u Tngldnssumdsiheuduiiy Afluuuuw
wazdumeu lussguadidamutmne Snmedin fanulusda
asyageuls ﬁmiﬂszmummﬁmﬁuﬁLmﬂshqgjmﬁﬁmaulw,ax
uwitymuduiin SanusuRaveusiudu adrennuduiusfinuas
%’ﬂmsmm%’mLLé’qmstéfamumiaiﬁajﬂmﬂmqa'au

1.00 - 1.50 annTnusdazausiadiiunnuanudlavewuedlifiuauns
(PsUsuYse) | vihew lifinmsvieuduiia ladvayudiemdeliiaaiuduse L
inswuazsuilsmnuAndiuresidu lifiunuaesdusiusnmiia
wazhlinsnstdasiuuazdnnisaudaudaliogieingay

HaN15338uazaNUTENa

NaN1339Y

HaNINAILANTIauEn sTINNGhauduiuvesfisou Ingldnisdanisfeudnuwuimiesasdudng
wuu 6F Safulieaiasvgia 593 dwsuinGeudulisendnudi 1 lsadousurudusmenvnenui ulseendu
3 Fudiadl

1. Fumsdufiuazduaudnia

amsUszifiuaussougnsymdshnudufinvesidousunadugiuey uandniiddnsd ¢

Tnesziunginssuvesanssugnsymdshnuduiivvesfidousumadugiiuey fuandndd wui luses
UFTRNST 1 Azuuuiedegsrdiumsuiugsaudsseiumeld (X=1.91) 2asUfdAnsd 2 azuuundsegsydumeld
flasedufl (X=2.82) uay 295U iR 3 Azuuuadsegseiunelifeseduiunn (X=3.22) lnssmezuuuiadoog

Copyright by Faculty of Science, Ubon Ratchathani University



13AVTINEIMIANTUAL N IMANIANY) TN 6 1auT] 1 (unsIAu - dguie 2566) | 113

A1319il 4 sziungRnssuvesaussauznsTamdsinuluiinvesdiseu dunsdufihuesduauninga

SZTAUNOANTIN
h) WEANITU aaasﬂﬁﬁami*ﬁ a4 SEAU
1 2 3 aae WeANITU

1| andnluinfenviioenaiaumuanuninuazauls 1.80 | 3.20 | 4.00 | 3.00 A
wilvussautvane

2 | andnluiiudnisuaninuAniiiuresnuietassuilinny 2.00 | 3.20 | 4.00 | 3.07 )
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Abstract

The purposes of this research were to develop learning activities by using STAD technique with
KWDL technique, and to compare the mathematics learning achievement, the ability of mathematical
problem solving and connection on linear equations of one variable of Grade-7 students with the specified
criteria. The sample group was Grade-7 students in a high school in Buriram province. This study was in the
second semester of 2021 academic year, selected amount 40 student from 1 class by cluster random
sampling. Students in classroom were divided into proficient group. The research model was quasi-
experimental research. The instruments used for collecting data were lesson plans learning activities by
using STAD technique with KWDL technique, the achievement test of mathematics, a test of mathematical
problem solving and connection abilities on linear equations of one variable. Data were analyzed by
percentage, mean and standard deviation. The t — test for one sample were used for the hypothesis testing.
The research findings were as follows, lesson plans created by the researcher were more effective than the
specified criteria. On average, students’ mathematical learning achievement was more effective than the
specified criteria while students’ ability in solving mathematical problems and mathematical connection

were more effective than the specified criteria at .05 level of statistical significance.

Keywords: STAD technique, KWDL technique, Mathematical problems solving ability, Mathematical

connection ability
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Abstract

The purpose of this research was to develop scientific creativity thinking and academic
achievement of students who learned using inquiry learning with scientific creativity: PIEGA Model in the
topic of electrochemistry. The research sample consisted of 30 grade 11 students, the sciences and
mathematics program, second semester of the academic year 2021, obtained by cluster random sampling.
This research method was pre-experimental designs. The employed research instruments were 1) inquiry
learning with scientific creativity: PIEGA Model lesson plans in the topic of electrochemistry, consisted of 5
steps: preparing and goals setting, inquiry and scientific creativity activities, exchange and presentation,
generating scientific explanations, and assessing personal progression, 2) scientific structure scientific
creativity assessment form (SSCM), and 3) academic achievement test. The data were analyzed using
percentage, mean, standard deviation and t-test. The results of this were as follows: 1) the level of scientific
creativity of all students post-learned using PIEGA Model were at very good level. Trait dimension, most of
the students, 76.67%, were at very good level. Scientific process dimension, all students were at very good
level. Product dimension consisted of technical product and science knowledge, most of the students were
at very good level, 86.67% and 100.00%, respectively. Product dimension in terms of scientific phenomena
and dimensions of scientific processes scientific imagination Most of the students, 66.67%, were in very
good level. and Product dimensions in terms of scientific phenomena and dimensions of scientific processes
scientific thinking Most of the students, 53.34%, were in good level. Science problems, most of the students,
63.33%, were at good level. 2) The students' academic achievement post-learned using PIEGA Model were

statistically significantly higher than pre-learned at the .01 level.

Keywords: Inquiry Learning with Scientific Creativity, Scientific Creative Thinking, Academic Achievement.
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Abstract

STEM would enable students to learn and integrate scientific knowledge to hone problems- solving
skills. The BCG Model is holistic economic development in which it is not only developing the economy but
also promotes social development and the conservation of the environment to be balanced, stable, and
sustainable. Both seem essential to integrate students into learning processes until they could develop their
knowledge and abilities. Therefore, the researcher came up with the idea of utilizing studying the effect of
STEM BCG as project-based learning for solving local problems on problem-solving ability and science and
technology learning achievement. The target of the study was 17 students in grade 6 of the academic year
2022, Ban Kum School, Ubon Ratchathani Primary Educational Service Area Office 3. The instruments
consisted of the manual for local problem solving according to STEM education project steps in conjunction
with the BCG model, a learning achievement test, and the problem-solving ability test. The data were
analyzed by using percentage, means, standard deviation, relative gain score, and t-test for the dependent
sample. Consequently, research findings revealed as follows: 1) the students' mean score on the post-test
on science and technology learning achievement and problem-solving ability was higher than the pre-test
mean score at the significant level of .01, and 2). From the results of evaluating the development of students
learning achievement and problem-solving ability with relative gain scores, students had the developmental
level in learning achievement had shown that 41.00 % of the students who were in medium level, 47.00 %
of the students who were in high level, and 12.00% of the students were in very high level, and the
developmental level in problem-solving ability was 6.00 % of the students who were at primary level, 41.00

% of the students who were at medium level, and 53.00% of the students at a high level.

Keywords: STEM BCG as Project-based Learning, Problem-solving Ability, Learning Achievement
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1. ileiFeuifisunadugninisniaiiou wasarwanusalunsudidam nouwasndsldsunmsdnnisGous
wuulaseu STEM BCG wieudletlaymluviesdu

2. LﬁaﬂimﬁuﬁwmmiﬁumﬁﬂSsluﬁié’f%’umi%’mmit.%aui’l,l,wimwu STEM BCG wiaudluaymiluiiosiu
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Abstract

The purposes of this research were (1) to develop the learning activity management emphasized
Heuristics thinking method with open-ended questions in ratio and percentage lesson to the determined
criteria of efficiency 75/75 (2) to compare the mathematical learning achievement and the mathematical
reasoning abilities who learn by the developed learning activity management and who learn by the ordinary
learning activity management (3) to compare mathematical reasoning ability between before and after
learning by developed learning activity management (4) to study the student learning retention after learning
by the developed learning activity management. The samples were the grade-6 students who were studying
in the 2" semester of the academic year, 2021, from 2 classrooms such as the 26 students of Banlak School
and the 27 students of Chumchonbannoncharoen School that were taken from the cluster sampling. The
research instruments were (1) The heuristics learning management plans with open - ended questions, the
ordinary learning management plans, the 20 items of the 4 multiple choices mathematical learning
achievement test, (2) The mathematical learning achievement and the mathematical reasoning ability of
students who learned by the mathematical learning activity management emphasized heuristics thinking
method with open — ended questions were higher than students who learned by the ordinary learning activity
management at the .05 level of significant, (4) the 4 items of mathematical reasoning ability essay. The results
of the study were as follows: 1) The developed lesson plans of mathematics learning activity management
emphasized Heuristics thinking method with open-ended questions had the efficiency, 84.88/79.62, 2) The
student’s mathematical reasoning ability after learning by mathematical learning activity management
emphasized heuristics thinking method with open — ended questions was higher than before learning at the
.05 level of significant, 3) The student’s mathematical reasoning ability after learned by the developed lesson
plans was higher than before learing at the .05 level of statistically significant, and 4) students who learned

by developed lesson has learning retention.

Keywords: Heuristics thinking method, open-ended question, Mathematical reasoning ability, ratio and

percentage
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