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= A = 5 o ' S ¥y A o * ¢
nsnaaesliiinguszasatiioAnwimdnatnusiisinenludnesan wetluluuseloyu
Wuermsiaiunianrudgdng lAgN9LNUNIINAGBIL UL NaNY S (Completely randomized
design: CRD) wuseanidu 5 naunisnaaeds ax 2 91 loun dmiinuzanshnenludnasan Juf 0 fu
(nqun1snaaes 1) Umdnuzaisiinenludnesan Juil 7 1u (naun1smaaeeil 2) Umdnusds
Wnenludnesan Jun 14 Ju (naun1sveaesn 3) Wndinuzassdneniudvnesgn Tun 21 Ju (nay
- Y ' 5 Yy o A Y ' = ' =

nMINeaedi 4) wag Wmdnuzuninenludnesan Tui 28 Tu (NQUN1SMAaeN 5) nua Ysuunse
waafa, AULTUNIA-A19, USHNanuni-ualsiiy uarAdvedunasnqunisnnaeddanauuanaieiu
peelitadAgneats (P<0.05) lnstmdnanusaadinenludnesgniissesiainismvdni 7-28 Ju
TUTUNIALAARN QAUNTEVINNA LAZLAARNLDTALUATISELNNT U auUTUIUA-LALSTIY Uag

Bacillus spp. 1USunaasianluiui 7 waganUSunaamiuengn1smsin

AEnARy: wzansdnenludvesgn Wmdn
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Abstract

This experiment aimed to study of fermented juice from Mangifera indica L to be used
as a dietary supplement for livestock. All treatments were assigned in a completely
randomized design (CRD) consisted of 5 treatments with 2 replicates per treatment including
fermented juice from Mangifera indica L.at 0 day (T1), fermented juice from Mangifera indica
L.at 7 days(T2), fermented juice from Mangifera indica L.at 14 days (T3), fermented juice from
Mangifera indica L. at 21 days (T4) and fermented juice from Mangifera indica L. at 28 days
(T5). The study was examined the lactic acid content, pH, beta- carotene content and color
value of each experimental group were significantly different (P<0.05). Fermented juice from
Mangifera indica L. at fermentation period of 7-28 days had increased amounts of lactic acid,
total microorganisms and lactic acid bacteria. The content of beta-carotene and Bacillus spp.

was highest on day 7 and decreased with age of fermentation.

Keywords: Mangifera indica L., Fermentation

unin
uzanenludnesddeined1ansan Mangifera indica L.agluisd Anacardiaceae 1Ju

I ! ‘:1' yo./ a a g./l ! ' o (% ! ’oj yr-:l ‘&J r-:l'
Wuguzalasuaulsuuslaansludsewme wavaseona1ausema dunsunsuisiinonludvugi

v '
= ]

Ugnanulvgyegluiunnianans laun Jmiauasdgu 57903 way gnstays Fesannhnenludnes

a v

HanlnazgnAndanaNgUanuM By vwmndauauy s ieasnglunain aunddmilazgn

Y

hO)

99N Lﬁaﬁ’]mwsgﬂ wie Tydseleniluaudu q vie danadureznismanens 9nmsAnuves
Thaworncharoen et al. (2024) wu TunguastmenlugniisluFonuarluiediniiug Auedn
favun ansueyyadasy uazunualsiy TnewualuuFenusasduualuudiuiiamsnueyya
Saszanmdlonzuimagn waslunzanainonlidvesdsdiiunualsfiugesesainugansaeius,
nasrh Guunualsiuduinfusiavileindunqusining (Pigment) Aifidau Avdes aglunquue
Tsfiuesn (Carotenoid) waziduansssmuvasinniuie (pro vitamin A) Faualsiiuesaaunsoiiia
UszAnsamnsvhadlusanieeesdnidn nswdalauas dnin uazandnsimaudsuemisidu
thninga (FCR) (Milani et al,, 2017) unlsfiussndsasusuugsdvaslonnslnesnsduszansam
funumilumshauresnem giiaufu Msvieutesaues msveuusaiioide wasnisseslusiu

[

(Brossaud et al., 2017) annaalsslevuresusiininenludnediatsdAyniivselosy wagaunse

o

a a c

nlylugduvvasiasuludnle Jadwinunssuiunsmdn welunguadunisdiminuuaiise

q
L3 L7

Tuardan egesaarlarlanuassaisesnunluuresninesilly nsndunses 51991m15 a5l

ulay fausagady wazilulyuselevula Ingainn1sAnwives Dewi et al. (2021) Anwinis
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LESUUMTNANLUADNLA2TINSTUUNTENT WU NNSLEASUANSANAANNLUADNLAITINGT 1% way 3%

TuihiinaneUsgansnmuazraninvesnisndaly (aaniwle) iindu wandduiuin nssuiunisndn

¥
a v [ s

naluaunsaluiduemisidunusssueAvivdng weusuusinsuanle daluyidedingUszan

\eAnwminanuzinsdnenludnesan iWenlulyusslevunimuledninely

I ada o
ITLUYUIDIY
= g 1 H o/ ¥ 1 H v

nswseuRlRguIninralianuzitsinnenlign

MBNUNITNAaBIL UV NaNy s (Completely randomized design; CRD) LUINg N3
vaaaseanidu 5 naun1snaaes 9 av 2 91 Ao Umdnuzasdinenludnesgn uil 0 Ju (nqunis

R TPV o v od oo R NN vy
g 1) dndinuzuisieenludvnesgn Tui 7 Ju (nqummaaesn 2) dmdnuzaininenlud

o A Y ! a S ' H Yy o A Y ' A
newn Jui 14 Tu (nqun1sneaesil 3) Wwdnuzaianenludnesgn Jun 21 Tu (hqun1sveaesd
4) wag Wmdnuzansdnenludnesan Jui 28 Ju (Naun1smeaesil 5) ¥NsauufIoe19usd
Wnenludnesiinainaniunuay Tngvinisguiuimess 1,500 nsu sududiuéan 4 awm (2-3
ung) saden uasiudn unwdaluneaiy lalwaunivuiaussy 15,000 Jaddns Wuinia
NFIEUAT 500 NTU WAz INAUUsENIaN 5,000 N5U AUKaNlIMaNTIswAEEaIekazius Jan
Twu uarvufidhiluaninlseinie w gamgiivesUssunn 30 asmwalea Wadiiessuieuna
WAZAUNALYIN 9 2 JU UagauansieenuInsesmentansawndba ietfieeaundiasiey o Jud
$19 ﬂlﬂLLﬂ 0,7, 14, 21 uay 28 7 (Khannunthong & Thammanamuang., 2007) Iﬂaqﬂﬂimmﬂu

‘Ag o ! = ¢ ¢ T

NIAUKEN WAzaUNTAUMNUMBYNHIUNTHLTBRIaIUsELeaNegea 70 Wasidun
AnwSaunnumvw/dsnnaninialuvaanal (° Brix #329eAUINY)

Jrvaanadlafnlnainnisnses e JuR 0, 7, 14, 21 way 28 Ju TnUSunuAUrIIL/JSuu
W1ealuvawrad (° Brix %3983AIUINY) A8 hand refractometer U 0-32 ° Brix with ATC (HRB-
32ATC)
= = a
AnwUSunansauanin

e Tinvaavailantnainnisnses o Juf 0, 7, 14, 21 way 28 U 91U 2 1adans Ui
31998UINAdUUTUI 100 Haddns Wulusannidu 91udu 5 daddns wasvinislawmsveie
ansazanglufeulansenlan 0.1 uasuea Mn1sanduiinusuudlylunislamsnieauinm
Wasunnsauanfin (AOAC, 1990)
= ' <) 3
AnwAraulunin-Ang

hsunailailnainnisnses e Jui 0, 7, 14, 21 uaz 28 Tu A1 pH laglyiaTes pH-

meter (éu AD31-Ec/TDS)
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AnwAnd CIE L* a* b*

vwesmanlailaannnisnses s Judl 0,7, 14, 21 uay 28 U SaPdneLA3as MiniScan by
Hunter Lab, USA
AnwUBinagduvisviamn (Total plate count)

Ywesmanlailaannmsnses a Yud 0,7, 14, 21 uag 28 U f‘;mswﬁﬂ%mmaﬁuﬁéﬁy’wm
(Total plate count) TUEE Microbiology of the food chain — Horizontal method for the
enumeration of microorganisms (1ISO4833-1:2013)
AnwrUSuauuainalsfiun835 HPLC In-house method based on modified (Chen et al.,
2024)

thveamarlaiilaainnisnses 20 Sadans afauaualsiiunonasisiosuazwmuealy

9m3187u 2:1 USu1es 30 Jadans Tunsiewsniiualsazatelainounaslsndudi 5 $adans 1wen

[V 1% [
(Y

Uszanu 100 Aswarasiishlniendu iudunaslswasuniuals a1sazansn 1UULERRg18n 2 A3
< & s % ! al o w ’é PN I & v ¥ =
utuaaalsneIuTINAY NT8INIU Na,SO, LNBNNIALNIIADDDN IINUUTELUELNAIBLATON rotary
evaporator Y1A19819U188a18A8 mobile phase A:B (1:1) Usu195 0.5 Haddnsainiuiiningag
H1udInsesdaluaey vwingngu 0.22 luasew luan1ign1sAsIen : ARdNN YMC Carotenoid
C30 (250x4.6 mm i.d., 5 lulasiuns) inand audl @15azana A (MeOH/H,O(97/3(v/v)), 0.05M
ammonium acetate, 0.1% BHT @158ga18 B (tert-Butyl-Methyl-ether, 0.1% BHT)

= 2 = a a

AnwUsunanuaiisensauanfin

ivssnailanlnainnisnses a Uil 0, 7, 14, 21 uag 28 Ju WLT9NA 102, 10, 10°
war 108 Tagvin1s0iln 1 adansv03ii0819uag 0.85% Sterile NaCl U3uns 9 daddns an
asazauiioyeaUNYUnoInslaluauemsniemisiaenide (Lactobacillus MRS agar)
AuuaaudauasueLun (CaCo3) ilvunfigamgll 30°C Tuaneagyainiaduiial 48-72 4319
nasnuudunalaladanivizulavuiaemis inisaugeuindug JUsImeu JufinuauazAIuIn
ﬁ‘]’m’ml,%aﬁ;auw%mﬁu Colony forming unit/milliliter (CFU/mL) (Kozaki et al., 1992)
= a & o a .

AnwrUsuaauanLse Bacillus spp.

J1vaarala@flnainnisnses o JuN 0, 7, 14, 21 way 28 U IAS1EnUSUNTanUATILS Y
Bacillus spp. #1835 Bergey’s Manual of systematic bacteriology, volume 2 (Buchanan et al.,
1986) and compendium of methods for the microbiological examination of foods (APHA)
edition (2015) Tagn153tAs18Ud UL Bacillus spp. NNAINNITINAIILTOURID81991 80 °C WU
10 Wl nAINTUINBRERAUNIEeMUSIaRaunseviuatufiee19em1s Plate count agar

(PCA) vuilgaungdl 35°C 1uian 48 Falus duduaulaladiivuuuemsitende 5n153msenly

nslnauseuiudiaeene 7 80°C wu 10 uril wuafiisefimdesgannisinanuseuazidunind
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@319 Endospore gslaunialungy Bacillus wag Clostridium Faidlainuiaedlusimsideadouui

¥
IS a

gaunindl 35°C iunan 48 Falusanduaniizvendogdunsitlyeinia (aerobic) ligyladsazluly
nau Clostridium fdudegdunisdilulyenia (anaerobic) Tufinuazssaunasiuiudeqdurie
\Ju Colony forming unit/milliliter (CFU/mL)
nsAATIEidayanIeEin

ﬁw%ayjaﬁgwmuﬁmiwﬁﬂ'ﬂmmwsﬂmu (analysis of variance: ANOVA) Wag3insngn
AV IULANANITEAINNI IR GT'J&J Duncan’s new multiple range test (DMRT) fNULBNUNITNARDY
LLUUEjmmyjzﬁ (completely randomized design: CRD) ﬁy’JEJIUiLLﬂiaJﬁ’]L%EU (R Core Team, 2023;
Jompuk, 2012)

NAN1539Y
ANWULNINILAIN-LAY]

Usinanhmaluvessan ¢ Brix vioeamuing) iumnetaiflessymuusvuvesimaly
ansazany unsiaesdunlnetmiinuesglasalumsazans Tne 1 ssmudnawniuglasa 1 n3u
poaTazany 100 N¥u 1NN13ANE 1u Vinaninalusesmanimiinuzanainenludves
annquATVIAaRsil 1 fls nquAsMAaesil 5 (Fufl 0, 7, 14, 21 uaz 28 Yu) unnanseensluiitoddry
ynaadd (P>0.05) LilesanuTunanimaiidiuadly fu thanaiifegluuzaaninenluanluassans
Uhinauhnaluresvad uazanUimaniedsvesiimalureanaiainnssuaumsnsinduiunm
distulududl 7 uazasadluiuil 14, 21 waw 28 (Table 1)

UBinmnsakaninannisfing wun Vnunsauaeinvesimiinuzinsinenludnosanly
Lwiazmjumimaaa (u?i 0, 7, 14, 21 uay 28 Ju) :ﬁmmLmﬂmaﬁuaéwﬁﬁaﬁwﬁ@maaﬁﬁ (P<0.05)
(Table 1) IneUSuauwasnsauanfnifisdunussesnarlunissintudl 0, 7, 14, 21 uae 28 Fu lng
uil 28 fUunsauaeRngsiige uaziuil 0 Tudnunsnuaninuosiian

Anwimannandunsa-ne (pH) 99nmsEinun nua A pH anasluinaznqunnsnaaes Tng
ﬂﬁiuﬂﬂﬁwmaaqﬁ 1 (Fuil 0) fAn pH qqﬁqm way ﬂﬁuﬂwsmmamﬁ 5 (Yuil 28) A1 pH Gi"wqmmwhq
aenaifuddnymneada (P<0.05) (Table 1)

AnwiAnd CIE L* a* b* 9ann1s@inwn wuan an L* duaianiwanns danegluvie 14.04 s
25.58 Fslunaunisaaesil 1 Indvnansuesdign Wonunszuaunavdinarusmianadiuiu tae
mnuvanslungunsnnaesd 3 (Tudl 14) fimanuamansgefian, a1 a* Ausuenauiiud
Fe7 () uagduns (+) ogluras 0.61 89 5.68 Tanqunineaesdt 1 amanuduiunsgefigaidoiou
fungunisnaaesdu uazarmududindes b* ogluvas 17.03 fls 23.83 Tunqunismaaesil 1

(Tud 0) wAaududmdesgafign Fenarududuns du manududimdesanadduna unis
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a o

MR 2 B9 NQUNITNAREIN 5 (Tufl 7, 14, 21 uag 28) unnnveensiltedn
(Table 1)

o

yN19adiA (P<0.05)

USuanum-walsiiu (Beta-Carotene) 21nA1SAN®WY WU USUIUA-LALSTIN WANAIIDYN

o w

TdpdrAgynieada (P<0.05) InguTunauuni-ualsiuegluyie 0.00-36.00 fadnsu/ans Jeusunu

o

¥ P ' Y o a N a ¥ = a' ' d'
wan-walsfin lunaunisveassdl 2 (Fuil 7) dUSunauuni-walsiiuganan uazngaunisnnaeasi 5

(Tuht 28) lunuusunasus-walsiuludmdnuginaiinenludnesgn (Table 1)

Table 1 Properties of fermented juice from Mangifera indica L.at 0, 7, 14, 21 and 28 days

Treatments P-
Parameter cvV
T1 T2 T3 T4 T5 value

° Brix™ 8.90+0.11 10.05+0.75  9.45+0.86 9.00+1.15  8.90+1.27 0.37 9.99
Lactic acid (%) 0.20+0.009  0.95+0.13°  1.70+0.25°  1.98+0.51°  2.75+0.19° 0.00  18.26
pH value 4.65+0.06°  3.59+0.27°  3.15+0.02°  2.95+0.15°  2.89+0.19° 0.00 4.86
Beta-Carotene  22.00+0.00°  36.00+0.00°  14.00+0.00° 21.00+0.00° 0.00+0.00°

0.00  26.72
(mg/liter)
Color
L* 14.04+0.94° 24.09+0.81° 2558+1.48° 24.05+1.41° 23.92+0.20° 0.00  15.28
a* 5.68+1.08°  1.10+0.48% 0.61+0.22°  1.24+0.42° 1.49+0.44° 0.00 7855
b* 23.83+1.51° 17.09+1.81° 17.03+1.91° 18.00+1.44° 17.91+1.10° 0.00  13.81

Different (*°° %) after the means within a row indicate significant difference among treatments (P<0.05)

T1: fermented juice from Mangifera indica L.at 0 day, T2: fermented juice from Mangifera indica L.at 7 days,
T3: fermented juice from Mangifera indica L.at 14 days, T4: fermented juice from Mangifera indica L.at 21

days and T5: fermented juice from Mangifera indica L.at 28 days.

nnsdenadvesiimdnusaisinenludvnesanluunaznaunisneass (3ud 0, 7, 14, 21
waz 28 1) Wenasnenilal vesmdnuzusheenlugnidudumaesdaluiui 0 uasfivuyu
Fuauegn1vdn wazlinenauUIMENNINAATOANIUATINTINTBI08NUT 1n8nzNUILINTURIN

918n15vain (Figure 1)
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@ (D)

(E)

Figure 1 fermented juice from Mangifera indica L.at 0, 7, 14, 21 and 28 days.
(A): fermented juice from Mangifera indica L.at 0 day, (B): fermented juice from Mangifera
indica L.at 7 days, (O): fermented juice from Mangifera indica L.at 14 days, (D): fermented juice

from Mangifera indica L.at 21 days and (E): fermented juice from Mangifera indica L.at 28 days

USunagaumnsd
USuagdunseviavun (Total plate count) 91AN15AN®Y WU ARREYBIUTINMRAUNTY

& a X o ! 5 Y a X o A A a
VNVI?,J@LWNTUWWN@WQﬂWiW@JﬂﬂJSN'Nu’]ﬂ@ﬂlﬂJﬁVl@ﬂEjﬂ I@ULW@J‘UUIU'JU‘W 7,14 hag 28 wazdUIuIu

o A

anasanuegluiuil 21 (Table 2) iufiandsvresUsinagaunienovungeiian fe Jun 7 IUsuw

o ¢ A o oA

AUNTENINUA U 3.15x107 cfu/ml wagTuiiniadeveslunaqdunseviaunuesan Ao Juin

9

0 97U 3.50x10° cfu/ml
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USunauanfinuednuuaiiise (Lactic acid bacteria) 91nn15An®Y WU A@ABYeIUSw
Uinauaninuedauuaiisludminuzaaninenludvesan fuuluufingedumussesnainis
wiIn Imaﬁﬂ‘%mmﬁmqﬂ%ﬂui’uﬁ 14, 21 wag 28 suanu (Table 2)

USnal Bacillus spp. NMNANTNAGDS WU AABUSINal Bacillus spp. TUSinmgeTign
Tufud 7 ndannszuaunsndn LLasagﬂuizﬁ’Uﬂqﬁ Tufud 14, 21 uag 28 waviilodunAnsEUIUNIS
wiAulnvesUTuuLaARNLTALUATILSE (Lactic acid bacteria) WU DSnandndulutui 14,
21 way 28 T9uds a1 pH anas iduanuduiusveanfnuedawuaiiise (Lactic acid bacteria) waz

Bacillus spp.

Table 2 Microorganisms of fermented juice from Mangifera indica L.at 0, 7, 14, 21 and 28 days

Treatments
Parameter
T1 T2 T3 T4 T5
Total plate count (cfu/ml) 3.50x10°  3.15x10’ 2.80x10" 6.65x10° 2.85x10"
Lactic acid bacteria (cfu/ml) <10 <10 1.00x10° 4.98x10° 9.5x10°
Bacillus spp. (cfu/ml) 5.50 11.50 2.50 4.00 3.00

T1: fermented juice from Mangifera indica L.at 0 day, T2: fermented juice from Mangifera indica L.at 7 days,
T3: fermented juice from Mangifera indica L.at 14 days, T4: fermented juice from Mangifera indica L.at 21

days and T5: fermented juice from Mangifera indica L.at 28 days

r—Y
n15aAUsT18Na
USunanmalurasval (° Brix ¥3089M1U3Ng) vaduzaisuinenliuanfiniunszuIunisuin

a

dudulutud 7 uavanadluyui 14, 21 way 28 Lﬁaamnﬂszmumimq%aLﬂﬁﬁﬁgauw% iy Jan
wioununiiielyuinialunisas 1 andeIuniondnanss u 9 U weanagea NI N3eNIY
msvaulneanlsn Im&ﬁwma%gnéaﬂLLasam‘d’%mmaa (Nelson & Cox., 2017) aamﬂgaqﬁums
NAaBIUDY Ramalingam et al. (2022) ﬁﬂﬂ’lﬂ?’lﬂﬁ!ﬂ%ﬁ]ﬂhﬁii LLazswznmmwﬁﬂs{aﬂmauﬁ@mq
AIANG N3 uazqBunsresiiden Prunus mume (maesil) Tutnsszogiaannissin 1 9
WU USunauenaluvessian (°Brix) anasmiuszezinailuniswin Tnsusunamiaaluseanan
amam‘l’wqmiuﬂdmﬁmaawaqﬁéuﬁlau Prunus mume (maesil) Autiiaszeznisndnasu 1 4
\i9997nua Prunus mume (maesil) finsAdunSolng@NIENsATNSNLALNTALNEN (Kang et al., 2020;
Kim et al, 2016) Fansndursowariynlmannislelasladavesimanazastsansuszneuvaensa

Waniagnsadnsnsaunviiaanuiunisielaslada (Shalaev & Zografi, 2000) asmavinlnusunu
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dhmaluvearaianas Lw{ﬂ%mmsuaaﬂiﬂLLaﬂaﬂLﬁuﬁumﬂﬂizmumiﬁwmumaqqﬁum%é JGEHIRE
wuAfiBnauuanfnuaBauuafise (Lactic Acid Bacteria: LAB) fianunsaiAsuthmaglasaluthna
n31euns wazinansnlaa nglaa wavglasalunznsiinenludvesanivnatsdunsauanfinuu
nszuaunsndnuuululyoendiau (Anaerobic Fermentation) (Ganzle, 2015) doanaeeiunis
NAABIYOY Saenphoom et al,, (2021) Anwninitvsinandenana wuan uniemsinanndonmna
Adumnihaaiiviinansawanfiafiaty WesnisuuiuaiiGonsauanfndiuty Usinansaua
pRnLiLTuazey U uLUATiGensnuania Tnenssuiunsviinualuiqyiuniofindnnsauaniiney
1u’3’mqﬁummﬁﬁum§ W Lactobacillus spp., Leuconostoc spp., Pediococcus spp., Weissella
spp., Fructobacillus spp., and Enterococcus spp. melaaniglsennaifiannumunza A Aw
ATILIITUTRNGD Wargaumgll nsauaeRnfiinainnsrurumandnlueed uazdinuaonsogs
daminmsiiansndunse (nsauaniin nsnezdin nsenlasiin nsnlnsiledn wumw) wenuea a1s
PuqALYTY uartsUuUssamamsinguinislueims (Bourdichon et al., 2012) TngAiAdnandu
N30 dInanan’ pH dleUsunansauaniniiadwinlven pH anas 40AAABITUNITNARBIVDS
Laophongphit et al,, (2024) ﬁmsnﬂmﬁuammmﬂmmmsLLazamﬂsziwﬁsuaqLﬁammmmmi
winuuATSEnsakanRn 1UI1 NERINASTUINMTHLLT suanfnwedauuafiSeonuly 24 Falus
asmavilyn a1 pH anas uananseseiideddaynneain (P<0.05) 9anA1 pH fianas viluuSuanse
wanRnLLTUaIN 0.48% 1 0.72% nsanaswesAn pH WAz iNTUYeIUS NN IALARRNAIHE
AenAuNaYATIAveMzIMTn wasluslerunenIsaLeNeIs
uzaafansdunsuaransdindeswnanualsfivesa (Carotenoids) way waulnlyeiu
(Anthocyanins) Fsnszurumsviindqaunie uazioulefiannsoisansaaefvoalsfiuesn uaz
weulnlweniiule Tnsenngluanngfituasnn (Kapoor et al., 2022) wazteulslunyang wu nad
uoasendiaa (PPO) saudan1sivasuntasan pH Tusswnamin e1edwwaneasa vilnaisauwanda
w‘%am?{augmwu (Castaneda-Ovando et al., 2009) aamﬂayaaﬁumimaawaq Cele et al,, (2022)

AnvinavesaeiugLuATTenIakaninman1sildsullatnnnIn a15Usenoullanuin uay

a ~ A

asUTENaUTEMETRNNLEN9IN g 4 Tusevanmandn wua tharanefiinisiugduni
Nﬁmﬂﬁml,aﬂﬁﬂa’mﬁuﬁ: Ltp. plantarum (L75) Leu. pseudomesenteroides (L56) wa e 2 @
ftugsaudu Samnmdudues wazaeududindesanas erafinananudunsadifiuduvea
wifndanelastunnfindiimasnoules (Enzymatic browning reaction) wagluauvastimin
uzaailuinisfuqdunie Wemunsvsinly 24 $laus wuan manwans ameaduduns wagen
madudivdes unnasesrsdifodfmeeadn (P<0.001) osmneulsvilmuranaduddiang
ogslsfimunisiinueaneseauarnindunioiioanainnislelnsladavesinia Sasyiag Lactic

acid bacteria o19%8UssuNsIAndUImavneulenla (Gong et al., 2019) uazUadsigrvesiu
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USinauum-uelsiiu loun TunszuauniswsinenaifanisudeuuUasmesum-ualsfiu iesainnis
aagfnnsduiaoondiauniouas nquvesduviouwiafisiouladlunsissnsaaieiives
wan-uelsiu a1 pH ey Tuszduiiidunsndwmanslassasisvasuni-ualsfiuuagaunsiaves
a1susznovlunguualsiiuosa (Bhatt et al,, 2013) waznsruaunsvdniiinuoanoseadinans
Unaualsfiuesn 91n91uideves Escudero-Lopez et al. (2016) AnwigaauiAimanivosouly
lgenfiuluhay woualsfiuesn S1uau 22 wia wagnunnfind uresUiinuuelsiuosnivan
(5.37-6.65 un./a.) waglusinfiue (75.32-90.57 Lshuoauaniiiduionds (RAEs)A.) dausiuf 0
fefuil 15 mudidu Fensifuduresualsiuasainainnssuaunisnin saeluualsfiuosagn
Uanuaegeonulaneiu
USinnuadunisomuniinisfiusiuiuvesauniedulunumiuduius s iunioway
svezmiaviin losneduniefiunduingd uduuiuisuanmnnaouuasifiuduauesnae 1
ndsniugdunieniaiulnes133ansa (log phase) wagduuasiiutusenann wasdledsqadi
nSmensnuavsefiansdudinsiasaiivle (stationary phase) Flnmsiiusiuauanas (Ward &
Singh, 2017) aenAavafiun1sAasdwes Dhillon et al, (2021) Anwmsisouiinuzanslusivledni
\iune Lactobacillus acidophilus wuan Usunadun3eviousluisznaaiuluslulofnidiuiy
ognefitfoddymaadn (P<0.05) Tnstudl 0 TS uaugdunieviaun 1uau 1.021 + 0.012 log CFU
! uaglufuil 28 fsuaugdunierianun $1uau 3.682 + 0.009 log CFU ml LLazLﬁuqﬁuqqﬁqm
Tufudi 42 §1u2u 4.401 = 0.018 log CFU ml! wwufieniu Khanunthong and Thammnamuang
(2007) AnwinsBsuuasweauaidelunszurunsusimiatniinm uasnavesihatadaninme
nsdiudanuaiiielsafie wuan Usinauuaileiiualueimns NA annszuIunsvintads
Fan flringAvandnuagaalusmsunntiea winluanwlveniauas lulneniaszesiaan
28 u wu Vin uuaiBesualuoims NA fUnafisdugeaandsnisiin 7 fu
Unnuanfauedanuaiidefifindu uuseanidu 4 szey laun svozdumu (nitial Phase)
Fsfigduniovanswiafifvlnograniu unuanfnued auuadfiFse1adivimames esinnes
USusnoannianasy wu a1 pH, 89ndiay, waza15e1ms lnssiuuiaainuedauuaiiielui
Mﬂﬂmmqﬁmaﬂiﬁﬁwaqqﬂ Fuit 0 Fetuil 7 SUtinamesn 10 cf/ml unidlonssurunandney
10 14 fu USunuanfnuedauuaiiFoifiadu 1.00x10% cfu/ml L%ﬂé‘ﬁ%ﬂ%ﬂl 2 szuzifinduay
(Exponential Growth Phase) Sleanmwainaeumunzan wu pH 31AAAININNTTNANNSA denAaeT
fumn pH fianadlutuil 14 (Tablel) Tnsan pH anad 90 4.65 (Fudl 0) wde 3.15 (Tuil 14) uaz
anaiFey q mmeIgMIvIn FaandnuedauuaiifeaziAulauasiiinduauessrind Tasawgly
anwiiimaniemsiulamsaduuamdsn wasndoszeznamandnaluauieiud 21 wae

TUN 28 A81v1g8EEN 3 T88¥AIAT (Stationary Phase) Lilanszurunisvdnanduld a1 pH anas
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= o A

wisseiuivanzaniigadmiunuafienauidl maduleveuaninuedauueiiGonzenas winsey
Tusedufliados uarluszeedl 4 svzevduan (Decline Phase) ilewdiniduszezinauin omsudo
hanadifuuvamdsnuidununas slnuuediFousammeviengaaiyduls wnuiumnsaus
afnfiazauazdonsdnuaniwngnly (Tamang & Fleet, 2009) donAaaItuNITMAaBIes Mandha
et al., (2022) ﬁﬂmmamaqmsmumwﬁﬂﬂimLLaﬂaﬂﬁamiismsJLLazacuamﬂ’amaUszmwéfmﬁamaq
vuzang WMangifera indica) Tngmsiazananans dunauiielulainzansdasluneaiutineniy
dmruaeiilaly homogenized wagniaaeslsa uardinaiingduviefindnnsauaniin nan1s

PNAADI WU INUIUVDILUATILS ONHAANTALAARN MULIULUINFINITHNN 24 TS WHNA19DE195]

v o v a ~

HodAmeadn (P<0.05) TnewuuUSmaniutuwilonuly 24 Fluslunquedunisindansauanin
ynaneug tnsuueiidonsauaefnadyiulauazeysenluinugang fienabunauiainaiseimns
(msluleinsn nsndunie Inndu wazus519) Tunzaneiduuamdsnm msAnuidedug wansly
hnzsnaduuvamesansesiivngaunenisiulavesunaiidensauanin Uin et al, 2019)

Bacillus spp. viuwuafiSeidunuimddalunseuiunisnin e Bacillus spp. @unsanaEn
wulwl wu ozlued (Amylase) wazlusiied (Protease) Tuniseesuds wazlsiuluonms wazlu
UNﬂzjmmaﬁuﬁ:éqmaﬂswum'azjsumwl@? AsmEnUsInes Bacillus spp. Tumishuzanainenty
anesanianduvoyaiifuusslovidmiunniluladmivadng lnefidadefiiAsaves fo s
\WasuwUasa pH iiesn1n Bacillus spp. Wuwuafidedilununsa auuanfnwedauuaiiienuns
anmnsalannauasivlnlaluaniwanasuiisl pH i Weuaninuedauuafidaiasaivialanni
Tugnnazfian pH a1 awvil Bacillus spp. aAsIuILANLT 839NV IALNE 18115 wanfRnkeda
wuAfi3seranAnansnugAun3e wu wuamesledu (Bacteriocins) u3olelnsiauoteanlan 4
mmsas‘]’us‘]yamimﬁaglﬁuiwuaa Bacillus spp. (Marco et al., 2017) waza1uUsznNIANTENIIg
A151358UE (Uil 416) w.f. 2563 1304 ﬁmumqmmww%mmgm vaninamiteuly wagdsnisly
mamaaﬁm'utwzﬁsuaqawm'ﬁéjwuaﬁuw%éﬁﬁﬂﬁﬁﬂiiﬂ wuUsznIERANRsgIUesNsenUslaaly
wan in wall nes Wby Weu nundeuwnmesdivsuna wuiada Si3ua (Bacillus cereus) Tuiiu

100 Tu 1 n3u (CFU /9) Feanuan1snaasanuusuna Bacillus spp. AUNUNAILLIAIFIUA LA

FaANUUADANYENSUARINAAD

v
UNATULAZUDLAUDLUE
g CY ! g yd d‘ CY d‘ U a A a a d€
wmginannueaiainenlud@nesgniissesiiain1swling 7-28 Ju dUsunansauanin yaunse
TINNA UaTLAARNLETALUATISANTY unA1 pH ArAududLas uazamaududivdesanas au
USinauum-ualsiiu uag Bacillus spp. IUsuagengaluiun 7 uavanuSinuamiteignisvdn &

= Yy o ' s ¥ - a Yo o ¢ a ¥
3583L’Ja’WIL‘Vill’]%ﬁﬂﬂ‘lmﬁﬂsﬁuﬂﬂmﬂﬂ?ﬂﬂ%ﬂ’lﬂﬂ’]@@ﬂ‘lué’jﬂ L‘WE]LﬁiifL‘ViﬂU‘UﬁﬁG]’]ﬂ’JiLa@ﬂI‘H‘VﬁzﬁJSL’Ja’]
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nswing 7- 28 u leegnidanisulind 7 T SUSunauuan-walsiy wag Bacillus spp. geian 39813

elunszuiunisasalavesdmidn wasmseasIMSudnT warszarn1sudnawnYun 8-28 Ju

a 2

USUNUNTALAARAN  AUNTENIVNA  LAZUAARNUOTALUATISELANTY  BI9aUYSENaTINIALAARRA
Janduluslulefia unsfugaunienivsslesuneszuumaiueims wWunsiiuenudasasiely

NILUIUNSHARLAZLRNANUUABA Y BIFUAUAHR?

nnAnssUNUTAA
15915338 UlASUNUaTUaYUNITITEINUNTINGIRUNYATANENT INGUVATUNIUAY 974
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Abstract

This research aimed 1) to study of problem statements and needs of smart farming
system for precision Nile tilapia aquaculture in coastal area 2) to evaluation of appropriate
components for developing a smart farming system for precision Nile tilapia aquaculture in
coastal area. The sample group consisted of 5 Nile tilapia farmers in coastal area in Nakhon Si
Thammarat province and 5 experts in the fields of smart farming and precision technology
who selected purposive sampling. The research tools consisted of: (1) a questionnaire
designed to assess the current situation, existing problems, and needs for the development
of a smart farming system for precision Nile tilapia farming among coastal area; and (2) the
evaluation of appropriate components of the smart farming system. The data were analyzed
by using descriptive statistics: percentage, average, standard deviation and Priority Needs Index.
The results were as follows: 1) Mostly Nile farmers in coastal area most of respondents are
female and between 50-59 vyears, received primary education, with at least 15 years of
experience in fish farming, order Chitralada 4 Nile tilapia fingerlings from a private farm, Fish
are raised in earthen ponds sized 1-3 rai, with a depth of 2 meters in 1-2 ponds and Nile tilapia
production is caught for sale to middlemen twice a year. The needs of Nile tilapia farmers in

coastal area are data collection (PNI modified = 0.454) diseases and prevention (PNl odifieq =
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0.414) and technology used in fish farming (PNl o4iieq = 0.380), since data collection is still
insufficient for effective planning and monitoring, especially water quality data that directly
impacts production. 2) The evaluation results of the appropriate components of the smart
farming system by experts based on Guskey's model found that the appropriate components
are the overall was at the highest level including: the utility 4.80+0.29, the congruity 4.80+0.27,
the feasibility 4.73+0.37 and the propriety 4.67+0.48.In conclusion, the evaluated components
are deemed appropriate for the development of a smart farming system aimed at enhancing

the efficiency of precision Nile tilapia aquaculture in coastal area.

Keywords: Evaluation of appropriate components, Smart farming system, Precision nile

tilapia aquaculture, Coastal area, Nakhon Si Thammarat Province
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Abstract

This was a Mixed Methods research. The objectives were to compare the levels of
knowledge, attitude, and practice in caring for psychiatric patients among family caregivers,
and to study the effect of a knowledge- development model using the KAP model for
caregivers of psychiatric patients at Sawng Dao Hospital, Sawng Dao District, Sakon Nakhon
Province, under the continuous quality process concept of PDCA. The sample group consisted
of 15 psychiatric patient caregivers, selected by purposive sampling, and 6 system developers
in the area of Sawng Dao Hospital, Sawng Dao District, Sakon Nakhon Province. Data analysis
used descriptive statistics, namely mean, standard deviation, and the Paired t-test.

The results of the study found that after joining the program, the levels of knowledge,
attitude, and practice of the caregivers improved with statistical significance (p < 0.05). The
knowledge level increased from a moderate level to a high level, with the mean score
increasing from 11.53 to 17.80 (t = -22.07, p < 0.001). The attitude level changed in a positive
direction, with the mean score increasing from 2.85 to 4.37 (t = -59.18, p < 0.001). The practice
level in caregiving significantly improved, with the mean score increasing from 3.00 to 4.59 (t
=-67.13, p < 0.001). The caregivers had more confidence in caring for patients, could provide
encouragement, social assistance, and follow up on patients' symptoms more effectively.
Additionally, their stigmatized attitudes towards patients decreased. Caregivers had a more
positive view and could better promote the patients' coexistence in the community. This
study shows that the KAP Model is an effective guideline for developing psychiatric patient
caregivers by helping to increase knowledge, reduce stigma, and improve caregiving practice
for the better. However, long-term follow-up should be done to evaluate whether the results
can be sustained, including developing additional learning resources or community networks

to make psychiatric patient care more sustainable.

Keywords: Psychiatric patient caregivers, KAP model, Knowledge, Attitude, Caregiving skills
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Abstract

This study employed a Research and Development (R&D) approach with the objective
of developing a health promotion model for populations at risk of diabetes in primary care
services under the district health system in Pla Pak District, Nakhon Phanom Province,
Thailand. The study adopted the Appreciation—Influence-Control (AIC) participatory planning
framework as its operational model. The sample comprised 38 participants, including public
health personnel, community leaders, village health volunteers, and at-risk individuals. Data
were collected through in- depth interviews, focus group discussions, and structured
observations. Qualitative data were analyzed using analytic induction, and descriptive statistics
were used for demographic analysis.

The results showed that 63.16% of the participants were female and 36.84% were
male. The participants’ ages ranged from 25 to 64 years, with a mean age of 45.66 years and
a standard deviation of 11.34 years. Stakeholders emphasized the need to develop a health
promotion model that is responsive to the local community context. They proposed key
activities such as promoting physical exercise, utilizing health education media, providing basic
health screening equipment, and encouraging community involvement in planning and
monitoring. The developed model consisted of three core components: (1) Appreciation - to
raise awareness and mobilize social capital; (2) Influence - to collaboratively plan and design
activities with stakeholder participation; and (3) Control - to implement and jointly evaluate
health promotion activities. This model led to improved health behaviors among the at-risk
population and fostered sustainable community-level health promotion mechanisms. The
implementation of this model effectively enhanced health behaviors in at-risk groups and
contributed to the development of sustainable community health systems. It is
recommended that mechanisms for community participation and collaboration with network

partners at all levels be strengthened to achieve a more effective primary health care system.

Keywords: Health promotion, Diabetes risk group, Primary care unit, District health aystem
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Abstract

The knowledge and attitude are key factors influencing the modification of preventive
behaviors against fine particulate matter (PM2.5). This study aimed to study the examine the
levels of knowledge, attitude, and self-protective behaviors, as well as the factors associated
with preventive behaviors against PM2.5 exposure among Akha ethnic workers residing
in Mae Suai District Chiang Rai Province. A cross-sectional survey research was conducted
in Mae Suai District between February 2024 and May 2024. The sample consisted of 360 Akha
ethnic workers. Data were collected using a structured questionnaire and analyzed using
descriptive statistics ( percentage, means) and inferential statistics to determine the
relationships between factors using Pearson’s product-moment correlation coefficient. The
study results revealed that 53.30% of participants had a moderate level of knowledge about
PM2.5. Regarding attitudes, 50.60% of participants exhibited a high level of positive attitude
toward PM2.5 prevention. Meanwhile, 44.40% demonstrated a moderate level of preventive
behavior. Knowledge about PM2.5 showed a statistically significant positive correlation with
preventive behavior (r = 0.151, < = 0.004), and attitude toward PM2.5 prevention also showed
a statistically significant positive correlation with preventive behavior (r = 0.400, p < 0.001).
This time based on these findings, both knowledge and attitude toward PM2.5 were
significantly associated with protective behaviors among Akha workers. Therefore, it is essential

to promote appropriate and culturally sensitive educational interventions and attitude-
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enhancing strategies that align with the Akha community's way of life, in order to foster

sustainable behavioral change and long-term regional development.

Keywords: Knowledge, Attitudes, Self-protective behaviors toward PM, s air pollution,

Akha ethnic workers

unin
Ua0u Jaygwluazeesunman PM,s lananeiduingaanudauinaeuuaraisisuguiaing
nsEnUee UL sImaUsEsuMlan Insanvegedsluiiuiniawmilevesusenalnedaildnuae gl

v 1% v

Usuinaduwaanseney TIUADUAILN LU 'vTﬂfwLﬁmmiazamaas{uazaaﬂ,wﬁyumi&mﬂmlgqﬁsJ
Immawwﬂusﬁam@LLayﬁsm'NLﬁaumsmuﬁummau fifin1swnun LAY TANNIINITNYAT
waznsaluilaadusiviuann (NSuAUANNATRY, 2566) s!uazaaq PM,s Jusuniauviuaeslu
arnafidvumdnnan 2.5 luaseu ?fammmLLmﬂ%*mﬁzT']z;]'iwumqLﬁumﬂaﬁz'?uﬁﬂLLazL{f’]zjmzLLa
\Hen éﬁwaﬂswuﬁaqmmwaéw%aLm ImaLawwﬂumjmﬁm o ;gqqmq N LLaw;ﬁUssﬂaum%w
ALERITER (World Health Organization [WHOQO], 2566) iwmuwamimm’i’mqmmwmmﬁ
Tudsriadesss 990 3 aandl Tu 3 sune Ao swnewdleadesss srneuuas way snoleves
$981nons19a0uUn1a003UIALEN PM, s 518971099109 3 @and Wiotuil 26 furay 2566
WUINATGaARBYT 770 pg/m? (BBC NEWS e, 2566) sunousasie Sanindessns derduiiuiidi
imy%’umamzmmnﬁzy}mc{uazam PM, aslwqul,mﬁm{aﬁwawﬂ I@EJWW"]@@%@@QLMM
mmgmﬂaaﬂ% 31smusuaq@uéﬂ;’jﬁ’aﬂ13§1uﬂ15Lme5LLazaWﬁﬁmqﬁu (PHEOQ) diineuansnsaa
mTATEITE TUNs 7 19 WU 2566 AIAZBIVUIALEN PM, Iummﬁmmmaiwqq 171 pg/m3
warduulunamanagunwdszevuluiuil luszerdunasasozen (@ueufoRnsniunisunie

Waza5158uaY (PHEOC) diinanuansnsaauisviniliesny, 2566)

1% ¥
[ [

FanTad 95100 UN UT 7 T AIILNAINNAIENIIN 1UTHUSTIULALLE BY1 R
Tnona usAwug e1vniung uil o1deey $1uau 245 vy urunszarslud ui gunenis 9
U SUNBUNATY BNNBLLNMAI SUNBUNTY warsLnauLaTIe Tuilufisneuuase SUsyanns
nauoyien S 13,641 A (@ju%mﬁmaﬁmﬁﬁuémwauLLazLLimemma - NSUBUNY,

2566) nauyRNUgaIUlrYYIUNa1IImIoUTENaURIT N dANUEL W oNTHUNEN Wlnun T

v W

FednUIALAAUYBYAVIAT wazu I ansnensiunisUesiudaiedlaein nauydnuge1en

a Aaadaa =<

aulngdnasdugiveyluiufgawesniamionyuiu S3RFIAN s ITUVIRRALAITINYATUUY
3 a a adaa o ' [ Y IS ¢ a

AuANiiaNuaINa1ENIBETInILaNA 19 INFRLnenily wasliauusisuns (Eueinyyeine
A3U59 (2IANITUMITY), 2566) LWoINTEULLINISFEAluRuvtlnaddivednin wagni1swnis

Yoy aratsdeluasaungy nquusensnquidingnueswinludsulsviguaznisivaiiug

Science and Technology to Community 64 NInTImemansuazimaluladguuy

Vol 3 No 4 July — August 2025 : TCI 1 Waatua NINNAN-FNAY 2568 : TCI 1



puAauInaey uagguaTw misenuuudelnanugvisununuanaiugunnagnesdatureyaiiia
9InUTUNaTIesuTY Mafiazitlanussueivdseduauguasiauni nofuazessvuinidn
PM, s o8dlsagaaelmuneuiiisanesauisaimunnagvsmsdeasiidussavsnmuasannan
assaunszinglungudnglafsedy nsAnwenug ieued wasnginssumstesiunuies
INHUALDBIUIAEN PM, 5 TAnud1Anymen1snaununisdeansniuguainuasiaunnansi
wanganfunauiivine Tnefugiuanugiudadsddyiamanongdnssuguninvosyaaa
mnyaradieusTignaeafifuaudsuaritdesiufitransausuiudsunginssalnmnzay
1o won9nil Ay Aeuavesyaradsiunumddglunsimuangingsy mnyanaiinaug

]
a wa =

fgnaes TruaRdauanaenIsguagun Nllkwluufiszu JuRanuuuimneiignaesnniy

muuzﬁf{'}’a%‘Nauiaﬁazﬁﬂmazﬁummg fiaunf uaznginssun1sUsafunuiesnyuazees
YUIALEN PM, s suaaﬂaq'uLLiamusméTw”uq‘msulﬂ TULIRSINBRUE528 TanTmFeesie
LLagLﬁammmﬁ’mﬁu%wiwammimazﬁﬂuﬂﬁﬁ’quﬁﬂﬁmmi‘JaaﬁumummmjuazaawmmLﬁﬂ
PM, s suaqmjmmmu%’lﬁﬁuﬁ:aﬁw Tunsneuuass Yaindessiey LﬁaLﬁu@LLUQWWQLLazﬂaQWé
1umsﬂ’wmLmumuﬁﬂLa§uqmnWWL%aﬁuﬁﬁaa@ﬂgaﬁﬁ’uiﬁsﬁmLLasi’wuﬁssmamqﬁL‘Jmma

MavihlUansanAnudsmIugun MkasasasuAuNNTInTaInNauYIRuge1v Inlusseve

52 U35

nsaneTeaseiliunsitodmssaunilesafouizisededsnn (Cross sectional study)
Tnevhms@nuilumiafion nuaniius 2567 fa nquniay 2567
Usgunsg

'3 '

Usznsilalunsidonsel Ao nguussnumdiugeiviongnwn 18-60 J Medeey
lulndunouuasie 91U 13,641 AU (AUgauTeNquIIARUTYIEVOULALLTNIUVINYIR - NTU
audlE, 2567) NauKsIURIARUgeinesinulunlauas Gallanudedlunsdularn uazoas

< [
YUIALAN PM, 5 TuussEINIAINATTVINGIY

QGETPRERN

AunvuIang udee19laglygasues Daniel (1995) AAALY el usoEay 95
A A o 'l Y ' ' A~ '
3o InnuaataAdauey 0.05 MntuguimestlaewenUsyynsoenidunauaiuitui uaidueens
' = % Yo ' ' [ ! )= s o A ' W ! = & !
Nuielvladnnunaudiesmudnaiu lnedinamnisfnidennaudies1s fe 1) 91gaawn 18-60 4
2) 91fvoy Tudwmindessvluuesnin 1 7 wag 3) Bugeuwisiulasin1sidentoanuadasla
AIUNUNNITANDEN AB NANAIDENNND1ELAN 60 T waznguiiae19719009UA100N31N1TIVY

lnsnquiiegnslunsfneideluasdivienun 360 Ay AR5 1

Science and Technology to Community 65 NInTImemansuazimaluladguuy

Vol 3 No 4 July — August 2025 : TCI 1 Waatua NINNAN-FNAY 2568 : TCI 1



[

M19197 1 YWInveINguieeIsluLna Ui

Nl U NENADE9
ehp) 7,864 207
nne 3,579 9
U1u0n 1,305 34
TIEEe 445 11
f3net 287 7
W@REna 161 7

594 13,641 360

DNUNDUNFIIY IR TGS

UM, o
A48 lnw ¢

{
! 5

ada r-:?‘w
wdnalan | *
il

J 1 b '
y q 1 T { EXET L b N
CRIRTEN) 4 |
a. lwmlnngs el \’\\r,i \ 5
widdoa lny - " '?
- . " o
',r - e \,,_Q!‘i'rm'l‘i . usETI
. g T \
| aeSnan - Tl e =
) b | Russn )
{ [ M
K ]'\. "'-‘_v,-ﬁ._‘_g.tvmuna1q ].‘" 2.
AWTTI L .  _ ;
i ' ~v AMINa T e
LiHna lnn - j

— -
- o /s
i El.lf.lﬂ\lﬂ'llﬂ-'\l-\\\__‘___v._-f ~

Tinidnan

" Y

] A e ° '
AINN 1 LNUNNUNANTT LURDILADLUATIY

https://www.acnews.net/view news_breaking.php?news_id=B255710147

wrsasdienldlunsiae

HITUET1AT 09897 THAINATANTUNIINUMUITIUNTTUTLA BIV0IN VAN TiAUAR

a ¥ LY | [ = = ¥ ¥ a av o d ¥ ¥
uwarngAnssulunisussiuduazeasuain PM, s sailufsfinwauninuuifnainidenieivesian
wnnassduesodienlalunisyinidenssiifie wuudeunu (Questionnaire) dewusesnidu 4 diu

il

e

Science and Technology to Community 66

NI mansuazivalulag gy
Vol 3 No 4 July — August 2025 : TCI 1 Waatua NINNAN-FNAY 2568 : TCI 1




dauil 1 wuvaeu uNeIfudITeaIuyYAAAYRINALLTIUYIANUED11 Tulundnauy
4978 TIIATE9918 990U 7 90 UseNaunie A 918 913N sERun1sAne) s1ule lsausednn

LLazammmnmsmuqﬁumw

1 a Y A LY | 3 o ¥ a o ¥ A

#9Un 2 quaaummmmgmmnuNﬁuazaawmman PM,s 97U 15 98 fmnauluiden
a ! ¥ I P [ a d' IS ¢ ¥ (% dy a
NRVTBON 1‘1/1Lﬁ’e]ﬂ‘VlWiﬂﬂUﬂ?WNLﬂUﬂi\iN’]ﬂVIq@ Tagdinunnsinagiug Al an 1 AgiuUd Ne O
AZLLUU

o [ s LY ' < ! '

ﬁ'ﬁ/ﬁ‘UﬂSLLUUTJ%JSU’EJ\‘iﬂ’ﬁVI@Iﬁ@Uﬂ'J’]SJELﬂEJ'JﬂUE!uﬁ%@@@‘UH’]@Laﬂ PM, 5 @QIUSUQQ 0- 15
AU Lﬁ@i?NﬂSLLMULLa’JLLUQi%ﬁUﬂ’N@JEIﬂSﬁ’]WUWLﬂm‘ﬂI‘Hﬂ’ﬁLL‘UaNﬁﬂ’l’]ﬂJMiJ'WEJGU@QﬂSLLNULﬂu 3

szaU IagfiansaunmununveIugy (Bloom, 1968) il

szﬁu¢1mu§ NsuUaNaASLUU
ssﬁummggq ﬂzLLuu(;?ﬂLW]I;@EJaS 80 - 100
iz@fum’mgﬂmﬂmq ﬂzLLuug?aLLGi;aaaz 60 - 79
isﬁummgﬁaa ﬂgLLuuﬁWﬂﬁ;@aas 1- 59

1 a (Y a a [y N [ o ¥ '
#9uUn 3 LL“U‘UﬁE]“Uﬂ']lI‘VI?Mﬂ@LﬂEJ’JﬂUB\luagaaﬂ“Uu’]@Lﬁﬂ PM, s 973U 15 U8 LLUQE]E]ﬂL‘IjUF’T]']ZJ

a <

AniuATuaU ANARTILATLUIN WuLuUdeuaufiinsUsEIliuA (Rating Scale) 3 S¥AU AUKUY

A1AsR (Likert, 1967)

FTAUATUUY nsuUaKaAsLUY

1.00 - 1.66 fvimaRiAafuEosesuazensuuLanlusedusm

1.67 - 2.33 firuafRgUEesweuaropAEnusE U
2.34 - 3.00 fviruafifeafuiFesvewfuazessadnlusyiugs

dauil 4 wuugeunuieafungAnssunisUesiuluazaesuuimdn PM,s 411w 15 99 1y
LwuvaeuaunfinisUsziiuan (Rating Scale) wlanamnumunevesnziumdy 3 szau 3 = ity 2 =

U19A39 1-2 31 0 = lumeias Tngfiansanmunumaes (Best, 1977)

FTAUATUUY nsuUanansiuuy
1.00 - 1.66 woRnssunsUasiuyuaressuadneglusziuUiulys
1.67 - 2.33 woRnssunsUasiuguaressvnadneglusziuUunas
2.34 - 3.00 neRnssunsUasiuluavessuadnaglusedud

Science and TeChnOLOgy to Commumty 67 q’]jaqiamaqﬁqam%uagl’mﬂliﬂ’agéqgu%u

Vol 3 No 4 July — August 2025 : TCI 1 Waatua NINNAN-FNAY 2568 : TCI 1



N1IAMAINLATEED

1. N1IMANULTBeRTIvailont (Content validity) WrhuuasuaulvyiBeiviey 3 1w
MTIVADUANULNEINTIVDUL DM kazdIUIUNIYIVEIVDANUTULULABUNININGNADY ANHAIINLY

= a o ¥ S !

NUEYDINIANYT IAeiasaunInAIRviinuaenAass (Index of concurrence : 10C) VIRYIENING
0.67-1.00 T3uiaUTuUsnATellonuveiauetuzaudsIvyneuhluluiunausiiees

2. NMsMAIAMUT el (Reliability) dnuvasuaiulunaaes (Try out) Aunguifianuoue

' A 1Y) o ' a a = ° 3 g ~ ¥ S o |

WU EITUNG UA7081993 971 A Ayl drkuvasuntuluiiusveya Mutuni1d drualdeay
gunoulaNy FMInWeITY 911U 30 AU NANISVIAABUATUAINTLYENT KR-20 lanniu 0.785
LUUAR AU UYIFLARNEI UK UaTRIIWIAEN PM, 5 Wasiuudauauigifiunginssunisdesiu
HuazeeuuInan PM, s lagn1snageundnudiedulagds (Cronbach’s alpha) Wienaduuszans

Alpha coefficient laa1auidiedu iy 0.78 Laz0.93 AINAIFU

maiusIuTIadaya

N I98vivilsdereaun 1A UTeYaTITY 9INANEISITUAUAIERT UNIINEIEETIAY)
a

o YA ¥ - & Ao ¥ o Yo =~ LY
LYY VLUQQQ\IJV]LﬂEJ']‘UEN bNDUBBUNINAIN UNEN VYDA Ui%ﬂWUQWUﬂUQU’]ﬁN%ULW@‘UWJ‘U/L']&’]

Iaunazmizatlunsasiuiiiiuveya neuasiiuiliAvveyanIdelauszguvihauwilaiu
H928UnITeui ardunuinislunisiiusiusinveya nasUssguiuiuideuasy vaednive
dnuvasuaululylunqudteseiiguly dayideluyneukuuasuniueuuwazaauaniuly

'
av a

Luvgeunualeaued Wngliaiauauneinis lunsaifieulule gaeinidendunfinugerv

stdun oy uavulan1wivnaudiesanaunuiyneuLuuaaun1nla Wn3de/yuietdnide

m’;m%’mﬁmaﬂwmumu ﬂiiﬁﬁWUﬂ’J’]MlMﬂiUﬂ?Uﬁ]%LLﬁ]\ﬂMBﬂﬁ]@ULLUUﬁ@UﬂWNV‘I”IIﬁﬂiUﬂEJ‘LJ

\iethveyaunnsen

nsAATidaya
1. Apsendaduaiuynna uazaugiedtuluazeesuuIabn PM, s siruafinisuesiugy
Az00UINEN PM2.5 LasngAnssunisueadud uazeosauinan PM,, lvadfidanssaun

L?{‘U’eﬂugﬂLL‘U‘UGUENGI’ITNLL"ﬂﬂLL’ﬂ\‘iﬂ'D’]iJa U J08aE ALGY LLﬁ%ﬁ'JHLﬁEJﬂLUUZJ']Gﬁj’m

aaa [

2. @DRIAIITNLYEDR duUsEaANSandunusIiNesau Pearson Product moment correlation

o

A e v aa LYK a ¥ U h [
LW@ﬁﬂ‘hﬂﬂ"ﬂ7\]EJ‘VllIﬂ'lWiJﬁll‘W‘Llﬁﬂ‘U‘Wi]G]ﬂiillﬂ’]ﬁﬂ’e]ﬁﬂw}!uaSaaﬂﬂu"lmaﬂ PM, 5

Science and Technology to Community 68 NInTImemansuazimaluladguuy

Vol 3 No 4 July — August 2025 : TCI 1 Waatua NINNAN-FNAY 2568 : TCI 1



Fwssnulumsaniiunside

n19398a5 98 nun195us0dlATenTI T nanenIsunTes usTINNs T deluny e
difnnuassaguimindesss wuilasin1siss siWalasanis CRPPHO 05/2567 sauniufl 9
nuAIRUS 2567 audeuil 8 nuatWus 2568 yIdufitnuAnsvosUssrnIiAny tneduas

Tgusvanan1sAinyide Juneukazdsnmsiiuniusinveya Usslevuiaglasuainnisideluasall

o o
NaN1338
'Y o | @ '
dayanaluvangudietng

Yoyanluresng ufe813 91U 360 AW WU @dulngyngudieernduinAng
seuay 58.30 adulngydeirgiade 27-35 4 5888z 29.70 Usenaus ¥ninunIng sa8as
35.80 Anwiluseaudseudnewinoulaiy segay 34.70 d51elalunely sevay 63.10 lud
lsaUsza16a souaz 90.80 aulanazdaniufinaiuu1iarsn1udynid vazeedvuiaan a4

HANBHUNINUINATY S088Y 58.60
v o A <
AMUSINYMNUHUAZDBIVWIAAN PM, 5

A15199 2 aﬁ’wmuuaziaﬁa%mQmauwuaaumm‘ﬁLLuﬂmmzﬁummgLﬁmﬁ’ur;guazaawmm?m PM, 5

(n=360)
FEAUANNS MU Souaz
ANNFTEAUEA ( 12-15 AzLUL) 99 27.50
ANUgsEAUUIUNaNS ( 9-11 Azluw) 199 55.30
mmgizéﬁ’w‘i’w (0-8 AZLUL) 62 17.20

(Mean = 11.37,S.D. = 1.94, Min = 6 , Max = 15)

NATNN 2 NANSANBIATINGAEINIUNLAYERIVINAGN PM,s Taanaudiens wui ddlvey
nausegEiANsiusEAUIUNN SeEag 55.30 T09RNAD ANUFTEAUEN S8 27.50 way HAN3

JEUA SoEay 17.20 snudsiu Inelinadensuun 11.37 auleuuingu 1.94

Science and Technology to Community 69 NInTImemansuazimaluladguuy

Vol 3 No 4 July — August 2025 : TCI 1 Waatua NINNAN-FNAY 2568 : TCI 1



iruainstasiuduazaasuunain PMy;

AN5197 3 FIUIUUALIDIALTBIADULUUABUNUTUNAMTEAUTIRUARN1TU e WaraaIuwIALan

PM2A5 (n:360)

FTAUNAUAR MU Sovaz
seuvimuRRszUge (NLaAY 230 - 3.00) 182 50.60
syiiuviruARSZAUUIUNGNS (Ainde 1.67 - 2.33 ) 167 46.40
sysuTiruARsER U (Al 1.00 - 1.66) 11 3.10

(Mean = 2.74, S.D. = 0.55, Min = 1, Max = 3)

N = v @ a > [ \ [ o ' '
NPNTNN 3 HANTANYITEAUNAUARNITUBINUKUAZDDIUUIALN PM, 5 UBINGNFIOYN WU

[y

algynauieensdiviauARsERUas 3

¥

(%

VirARsEAU Seuay 3.10 Mmud1eu neliaefuaskiu 274 auleauuinnsgIu 0.55

waRnssunstasiuduazassvinadn PM,;

praz 50.60 T09a9NAD NAUARTZAUUILNAN So8ag 46.40 uag

M15797 4 Snuaeds wazalsLuLIINIEIUNG ANTINNIUBITUN LAY eDIULNIAEN PM, s 51898

(n=360)
MsU{UR
- o e URURDu U{URu dau
waanssulunstosiuduazens Liwneufjua 5 . o4 4
) UNATY Uszan Anady  Weauu
YUIALAN PM 5 . . _
MUY MUY MU NN
(Govaz) (Govaz) (Govaz)
1. TursfiAnaniunisaidy 63 246 51 1.96 0.56
A¥OBIVUIAEN PM, 5 1iLAT 17.50 68.30 14.20
151U YNUMANIABINNTE
Tuilasuas
2 . AnmugniansanTunIsaiu 73 204 83 202 065
A¥00IULNALEN PM, 5 9879 20.30 56.70 23.10
athiase
3. fnvmuuamemsdesiu 64 208 88 206 0.64
ALLBINEL PM, 5 17.80 57.80 24.40
Science and Technology to Community 70 qﬁmﬁmmmam%uagmﬂlu‘[jagémmu

Vol 3 No 4 July — August 2025 : TCl 1

7 3 athu 4 nsngnAu-Aoneu 2568 : TCI 1



A19NN 4 WU ARdY kazanuleauunInggu wqaﬂiﬁumiﬂmﬁucguazaawmm?m PM, s 518U
(n=360) (»1D)

MUz
- . e UjUROW UfuRdu dau
ngAnssulunslasiuduazens  Lieufun z . o y
< UNA Uszan ARAY  LUBNLUU
VWIAAN PM, 5 - - -
SRV SR SRV 1NTFIU
(Gowaz) (Gowaz) (owaz)
4. eusidiefuianssud 55 183 122 206 064
Satuifiosuseanisan 1530 50.80 339
USHAUHUTE PM, 5 LAY
AANATTIU
5. lanunnneundfoiauemn 52 171 137 218 0.67
nosganluT NI 14.40 47.50 38.10
Turssurnaidn PM, 5 1Au
AT
6. awmunnneusiennadai 48 176 136 220 067
oonlUvsuonsTinu 13.30 48.90 37.80
A%0DIUUIALEN PM,,5 LAuA
WIMIHIU
7. sauniileanUiinasuazess 37 109 214 2.49 0.67
YUIALEN PM, 5 10.30 30.30 59.40
8. savifanssunanauadluT ey 54 168 138 223 0.69
aveoIuAEN PM, 5 e 15.00 46.70 38.30
AP
9. uuslvyarasaUT 55 185 120 218 067
Jasiunuiesandunsionu 15.30 51.40 33.30
ATORIVUIALEN PMys
10. WAnABINISERNIINUY 63 186 111 213 0.68
Tursdayifuazoosvug 17,50 51.70 30.80
B0 PM, 5 lAUANNATEIY
11. wuunveiiedonns le 95 156 109 203 0.75
LaUIYNVIoRINSBUGiI 2640 43.30 30.30
AALANIINHLALDBIUUIA
L8N PM, s
Science and Technology to Community 1 Nsmsinemansuasivaluladguuvu

Vol 3 No 4 July — August 2025 : TCI 1 Waatua NINNAN-FNAY 2568 : TCI 1



A19NN 4 WU ARdY kazanuleauunInggu wqaﬂiﬁumiﬂmﬁucguazaawmm?m PM, s 518U
(n=360) (»d)

MUz
R .. LiweufUd  UURDu  URUADu dau
waAnssulunslasiuruazeas Y . D4 4
B ! UNATY Uszan AnRdy  LUeuY
VUIAEN PM, 5 - - -
SRV SRV SRV NI
(Sowaz) (Gowaz) (owaz)
12. Anwwoyaiieatunis 70 181 109 2.10 0.69
Josfuruaronsuunidn 19.40 50.30 30.30
PM; 5
13, faruaaLnTaiuAY s 70 179 111 211 0.70
YUALEN PM, 5 gLl 19.40 49.70 30.80
fauvanumsazAAY
a
14, MuheuazoIndieged 55 174 131 221 0.68
sEnIuNIAHUAL08q 15.30 48.30 36.40
YU PM, 5 inAAAaEas
15. MukLzlMyARATOUTS 57 140 163 2.29 0.72
smsynaia Lilean 15.80 38.90 45.30
USnaluayeesuunaldn
PMzs
wuana sERuUILNaN9 2.06 0.74

91n91519% 4 N13AnwINgAnsunsU e ul uazoeIUUIMEN PM, s U83Ng UAI98 19

¥ 'Y da oa Yo < = = ' - |
FI8Y8 WU VNN ANTTUNITUBITUAUALDBIVUIAEAN PM,s 1NT1ER AD MU LiNoanUsuInu
a¥eRIIUIAEN PM, 5 5088y 59.40 fAade 2.49 @rnesuunasgiu 0.67 s8awn Ao muuziln
UAAATOUTINANTITWIY YT Ll oanUIuIor uazesavwindn PM,s seuay 45.30 Ianade 2.29

' = ' Y da a Y < Y A -
aulgauunnggIu 0.72 auvendaziuungingsunisUasiuyuareauuain PM,s usefigafe
Tuy 97l Ana0 NS WAZEBIVUIMAN PM, 5 AUAINIRNSEIY NIUNRENLE s9n150g luiiladuwas

sogay 14.20 IAaay 1.96 anuleuuuinnsgiu 0.56

Science and Technology to Community 2 NInTImemansuazimaluladguuy

Vol 3 No 4 July — August 2025 : TCI 1 Waatua NINNAN-FNAY 2568 : TCI 1



A3 5 FIUIUUALIDEATUDIWADULUUABUNUSUNAUSTAUNGANTIUNSU B iU uazons Au1man
PM2A5 (n:360)

szaungRnssunstasiuduazaasuuinin PM,; MU Souaz
SEUR (Aady 234 - 3.00) 111 30.80
sydunas (Aade 1.67 - 2.33) 160 44.40
sefUUFUUTE (M@ 1.00 - 1.66) 89 24.70

(Mean = 2.06,S.D. =0.74, Min=1,Max = 3

NENTNA 5 mamsAnwsziunginssunisUesiuluazesavwiadn PM,s 18anguaiegn

' ' ' o ! a a b (Y I < [ ¥
WU aulvnaueeslingAinssunsUasiupuazosvnnin PM,s TussAuliunad 508
8¢ 44.40 70909NAB SEAUR SeLaY 30.80 Way SYFUUTUUT Saeay 24.70 mudiy 1o

frwde 2.06 auleuuuingsgiu 0.74
AMuFIRUS s NduaziAuafiungRnssumslasiuduazaasunain PM,s (n=360)

A13797 6 ANUFUNUEIEINAIUTaSTALARAUNGANTIUNITUBITUAULEININK UAZEBITWIALAN

PM2'5 (n:360)

woRnssumstasiuiuazaasuiadn PMy;

fiaus
Pearson Correlation (r) p-value
mmgﬁmﬁuﬂuazamﬁummﬁﬂ PM, 5 0.151 0.004
yimupRnsUesusuaY0RIULAEN PM, s 0.400 0.001

vnewis: p-value < 0.05

NANTNN 6 NAMINANUFTUFITINANUTUAETIAUARTUNERNTSUN TR UK AT RRIYA
BN PM,s WU Anugiieniuluazeesvunén PM, s SanuduiusiunginssunisUssiuluazees
YUIAEN PMys (r = 0.151, p = 0.004) uaziiruafnisUaiiul uazeswinin PM,s Tannuduiusiiu

anﬂiimmiﬂmﬁuﬁjua:ﬁaawm@L.?m PM,5 (r = 0.400, p = 0.001)

Science and Technology to Community 3 NIATInemansuazialuladguuvy

Vol 3 No 4 July — August 2025 : TCI 1 Waatua NINNAN-FNAY 2568 : TCI 1



n1sanUsigna

nan13AnwInUl1 Jadeiidenuduiusiungfnssunisuesiul uazoesuuiadn PM,;

a

@EJ’N&JUEJE‘?’W’]@UV]’N&Q Ao ﬁ’l’]iJiLi@\‘lsﬂ’e]\‘lﬂJuauﬂﬁNsUuﬂﬂLaﬂ PM, 5 LLauVIﬂUﬂG]ﬂ’]iUE]\‘lﬂuNuau@@Q

UIEN PM, s faseaziBenneluil

ANUFNLINURLAZEBIVWIALEN PM, s Yaangusieens aulignaudisens Iaug Tuseau
Uunane segag 55.30 wasilsyiunsAnwiluseiudseufnwineulaty sevar 34.70 AugAeniv
HuazepvuIndn PM,s nafnssunisuesiuguazonauwindn PM,s 109nqusiiee1alinuduiius
\WBeuneeNdllpd Aneada (r = 0.151, p < 0.004) @9AARBIRUNITANEBIVBIRNYT NIGBLATEY
wazAy (2565) NMinnsAnwdadeniinnuduiusiungAinTsun1suasiunuesaInyuareavuln
I3 ! o ¥ o a = a o [ = !
16NN 2.5 TuAsau PM,s v8UsevusnuanInseaiy 8nandunssiosi Jamdnassus nun

ANUINITUKY PM, 5 ﬁmmé’uﬁuﬁwNmﬂizﬁ’uﬁﬂﬁ’quﬁmmmiUaaf‘ﬁ’ummmmﬂmazaawum

aa

L&n PM, s agneflfudAam1eanansedu.05 (r = 0.195) LaraBnARBITUNNSANET VB LHYSHAT el

wazAy (2567) ﬁﬁﬂmﬁﬁ]A'"]’EJmummamwuﬁﬂ‘qummwmiﬂamumul,aammgu PM, s 49Use91%U

Mo1deag luny uiunane druauIunats annetlesunusid Faminunusid wulan augd

Auduiusedlidedidgneads dunginssunistasiunuiesinduazeasuuindn PM,s 189

Uszrnau Nondeeyluuiunand sruauiunas suneiilesunusidaninunusil (p-value < 0.001)

LALARAARBIAUNITANY VB9 @N19ATTUN SAnduius wazauy (2566) NANYIANUFNRUTIENING
mmsammummwﬂqumﬂﬁumsUamumsamaNu PM, s éuawmmmm I’ﬁawmmawmm

v v

‘W‘U’J’] Fﬂ']lliﬁJ‘UiﬂWUﬁGUﬂWWlIFﬂ'HJﬁNWL!ﬁVI’N‘U’Jﬂﬂ‘U‘Wi]G]ﬂiillﬂ'ﬁﬂENﬂ‘L!I‘L!iuWUﬁQEJEJ'NZLI‘L!EJG’]@ZUVI’N

ane (r = 784, p < .001) ﬂ\‘iLLﬂJ’J’] mmgmmamguazaawmmaﬂ PM, 5 Nﬂ’]’]MﬁﬂJWUﬁ%’NU’JﬂﬂU

a

‘wqmnssumSUaaﬁummaamﬂﬂquazaawm@Lﬁﬂiuszé’uﬁuaamﬂ (r = 0.151, p < 0.004) Pzl

HadAgneadf waaanduuszdnsanduiusiduandmiunanugiissessietoialulydade

o

a

NANNAINANDONYANTTUNITU DA UALLBIUNAUUTINUIARUT DIV TIaeAAABINULUIAANIY

a

Wqﬁﬂﬁmqmmwﬁ%’tﬁﬁu’h WqﬁﬂiimqmmwﬁuLﬁmnﬂmaﬁﬂﬁé’uﬁuémawmaﬁﬁa i iauad
ustEuayuedie Mafmineins msatuayumedsay (nuasun inulnua uway susdng ns
61, 2567)

ﬁﬂuﬂﬁmﬁﬁaqﬁ’usjuazaawmmLﬁﬂ PM 5 ﬁ’quaﬂsmmmﬂaamﬁdumsﬁmﬁ’uﬂuazaaa
YUIALEN PM, s AUFUTUSITIUIN0e9iTadn e ynsadi@ (r = 0.400, p < 0.001) Imﬂémé’aaén
fivieuafinsUastuguareastuinidn sefugs sesay 50.60 Meidesannaudiesaulafiamy
U12a15a Uy uareasruIad N Tuan 0 unn seaz 26.50 Sniielagtuty Tym
WuazoosrIndn PMys vianuguussanndunnd voyaainnssufinudinausuazesssuinidn

PM,s s1ethou 180 vaensuaiunuuany (2567) vilunqudlesiniaiauadnslunislseiu

Science and Technology to Community 4 NInTImemansuazimaluladguuy

Vol 3 No 4 July — August 2025 : TCI 1 Waatua NINNAN-FNAY 2568 : TCI 1



JuUATIBINHUAZBIVLIAEN PM, s dannaadiun1sAnwives ivsiun Iaulnena (2567) Adnw
AT LARAR LasNgANTIUNTUBITURY PM, s ¥03Usesu9ueny 18-60 4 lulwmniunnumniuas

WU LOAARADNITUBIAU PM, s @1u1saviunenginssunisuednu PM,s lnesnsiideddgvisada
(p<0.05) UazaoARABITUNISANYIVEY WIATT MUBEYR UazAny (2563) BaviNsn1sUsEliuaIug

¥

LAENHANTINNITUBIAUAULEIIINH UALDBY PM, s v03UTeY1InsT 01dBeg lusuain1zy s
S1LNBLUATY TINTALT 9578 WU NAUAR TANNFURUSNYANTIUNITUDIA UAULD
1NH UaLeBs PMys 9819idd1Ayn19adf (p-value <0.05) eyl iAuad lun1sUadiunuLes

91NH UATOBITUIALAN PM, 5 finnuduiusnisuandunginssunisvesiuluseausmfsuiunans
(r = 0.400, p < 0.001) Fawmann" KATNAUAANARBNITUBIAY PM, 5 dnduwilunujifnuesns

WNgANNINNI wusERuAuduiusarligenn uafiinuinensadfuaznangfnssugunin
wauadJuiisand dunareTaseidwanongfinssy Insdalesausynaud uil i 127 o
Wy AranselunisnfiguasaiUasdu aug anmidemeTausssy ussgsladiuyaaa
LAYANTNLINADUNNIEATH

faummsdneluassdasdunmsfnuilunguanfvugernn winanisinw aanug auad
uazngAnssunsUastumueannduazens PM,s vasnquuniinugenuaiule eglussduiunang
uargs eradumsnznquiessaulngiutevhau forgweds 27-35 9 sesay 29.70 aulngy
Anwilusedudsoudnuinoudate sesar 34.70 4 udunguil atunsad earsniwilnela
aulauazAnnufnniuriiaisaudymid uaresswuiadniidnaneqguaiw 108az 58.60
ﬁﬁiﬁﬂﬁjuﬁaaéwﬁmmg ﬁ'ﬂuﬁaLLagwqaﬂiimmi‘Jmﬁumul@amﬂr}juazam PM, s Tuszauuiunans

LAy g
Y

unagUuasdatauanuey

(Y]

n1sAnwAsaiyauunsTiesiendadenianuduiusiunginssunisuesiud uazessvuin

o w a

< 13 o w A o a ¥ ' ¥ Y a A 1Y |
bain PM2'5IV’IEJW‘UUﬁ%Lﬂu@ﬂﬂﬁyﬂ@ﬂﬂi%ﬂ'ﬁﬂﬂu&ﬁﬁﬂEUVI']Q?{E]C‘] [ AT LLﬁ%Wﬂu@mmﬂ'JﬂU&!u

o

v s

v a a

< a v ' =~ ' < a o
A¥RIVUIALAN PM,s HANITINY WU AINUFINEINUH UAZBBITUINLAN PM, s AA1duUssdnd

anduiusauduiusidauiniungfinssunisusiud uazessvwinian PM,; tnedin1dulszdns

andunius r = 0.151 Feuanslmiiuideypraiinnusiiuuniuazamalndngfnssunislesiv

' v
a A =

g ° L [ a Y [ ' < = v o ° a
PM,5 M7 unulunde dusudiauafnisuaeiul uageosvuinan Iaudunusidauln
' v o W a o a £ v o = Y g ' = a o aa ! ¥
@EJ’]Q@J‘IJ‘EJ?Hﬂﬁﬂ@ﬂmﬂ’]ﬁﬂﬂﬁ%ﬁ%ﬁﬁﬁﬁﬂ?ﬂﬂﬁ r = 0.400 ‘ENLLZ"IG”IQIMLWU’NLM@QﬂﬂﬁNWﬁUﬂ@@ﬁ]%ﬁﬂNaiﬁ

fingAnssunisUesiunuazeosuuiadn PM,s ATy

Science and Technology to Community 75 NInTImemansuazimaluladguuy

Vol 3 No 4 July — August 2025 : TCI 1 Waatua NINNAN-FNAY 2568 : TCI 1



v
VDL UDLLUS
1. A3 N193 78 sdni aAui i udaded u 9 Nenadnananginssunisuesny
HUATORIVUIALAN PM, 5 18U AT EN19TNETH M35UANTURsIvedym MIsatiuayuan
= Y o ' ¥ -
YUY YTONTIAMTNGINT WU MUININ NI5 LaTaeHaNeINIe
2. MSANNFURUUMSARESIWIINZaNfuNgUYIFATUG WU M5lUNILLYETeYeIN LY
Welunisanenennugiasiudsuulawiruafiidulusendivszdnsnm
3. advayulnidnisITeigauuanis Action research siuilefiuy N YUTULATLTIUYIR

WuglunisesniuuansnisUasiuiiaennaasiuusunvesiium

a a
naANIIUUIENIA
ANEKITEVBVBUNTEAMANENTTUNTNMUaTUaYUIITaLaN TTRIN RSN T U

[ v Ly

afuayun15Ide yaainsvesan vy denagiaun yaaInIueInmraIs1saauaIans
uinedusvigdesseynmy dalvanumemdslumsidensidulaenaon

uanani ﬂmwj‘i%’ma%auwwﬂm assuguiaviadesse lngiwesanuazainlunsve
Busssulumssiiunsite oraasinsasisagy (eaw.) Sadugmeinide uasaamednusgide
YDUBUNTEANIDIANAATHADULUVABUN TMAZIINT ISy nyuinganivvayaduduysslom

sunelmineuidefidugusssudaauanunsathlulaysslosulunsanaasuguamesly

LONE1591999

nuaun invlnua uar ausAng Wnden. (2567). mmg rnaRfinnuduiusiungAnssunsauasY
aunmweayaansluantunisiansdyan it Msarsivemansuazmalulad uosmisu,
1(1), 1-12. duAuan https://he03.tci-thaijo.org/index.php/scintc/article/view/1390

nIuAUANLATY. (2566). TENTUTTUN TRV sEAlYY T WA 2566, AuAuann
https://www.pcd.go.th/ebook/book18/PCD%202024.html

NIUAIUANNANY. (2567). TIE9IUNITANNINATIVFOUAMNINDINIAT 2566. NTENTI
NSWeNIEIURUALAINaeY. uALaN https://www.pcd.go.th/pcd news/28748/

NIAST NUBLLA, NATT ToyUL, YunT A. A5eN], Y5ednin wﬁuuﬂamﬂ LAy NINY TuUNsIETINe,
(2563). msﬂsuﬁumm% LLazwqﬁﬂﬁmmﬁﬁmﬁ’umuLaqmﬂcjuazam PM2.5 voeUsensii
aﬂﬁaag;“luﬁﬁual,ﬂﬁzﬁgw Suneutans Saindese. MIUTEYUUUTUOHNAIINIVETEA
Jndinfnwnsani 15 U157 2563 (4.2903-2913). uninendusedn. duauain

https://rsujournals.rsu.ac.th/index.php/rgrc/article/download/1795/1388/

Science and Technology to Community 6 NInTImemansuazimaluladguuy

Vol 3 No 4 July — August 2025 : TCI 1 Waatua NINNAN-FNAY 2568 : TCI 1



finsthun Aianilwena. (2567). m’mgu LInAR LLazwqamiumsﬁaqﬁ’w@u PM2.5 983U58v19UB1Y
18-60 U luiwmngammumuns. 3759753990738757504gv90v, 10(2), 162-182. AUALAN
https://he02.tci-thaijo.org/index.php/ajcph/article/view/26656 1

s w92 09, diewed nafsigs, afgy fnan, Yuainin Jasfinny, nfun Funsals,
Avisty Awig way 2387 iauvne. (2567). TadefifiaruduiusiunginssunisUasiunuies
ﬁ]’]ﬂ&j‘u PM2.5 %aqﬂis%wuﬁmﬁ’EJagﬂumﬁ'}uﬂmﬂﬁwaﬂmﬂaw gLnaLilaaUyusil
Jwinuvustil. I5a13mansaIsITgULay L IANTTH, 4(3), 16-24. AuAuan
https://he01.tci-thaijo.org/index.php/J-PHIN/article/view/274124

QuéﬂﬁﬁﬁﬂWiﬁymmmwwsju,azmﬁwsmqsu (PHEOC) d1inauans sasguiesninidessne. (2566). A7
USinasluazeedluunannousasie. duAuan https://cro.moph.go.th/kpi/web/

FUEATYYEIMENATUST (D9ANSUMTY). (2566). nguediiugersy. Auauain
https://www.sac. orth/Ubrary/subJect guide/category/42?keyword=&order=&type=6

ﬁuEJE]‘mllEJﬂﬁiJ“U’l(FIWUﬁ“U’IEIGUE]ULLa LL’iN’m“U’mGU’W] nsueundle. (2567). svuvUdITaUNATLUAYUAIY
mIssuasIgUNIN UaveuEuIAdeN naumAUSULIUG. Auauain
https://hhdc.anamai.moph.go.th/th/academic-work/

anaafuw Sanduius, 950 Asunsiavs way vliuns Sanduius. (2565). Anuduus TN
mmaau%mmmwﬂqumﬂiimm'iﬂaﬂﬂumiamawu PM25 suawmmmﬁﬂ  Tsanenuna
ﬂnmam. 1357INYIVIRINYAIUATUNS, 42(3), 53-62. AUAUAN https://he02.tci-
thaijo.org/index.php/nur-psu/article/view/257743

WNEN INAULATEY, s1iums gousuey, sty veana, & Soizums Tnuasnde. (2565). Jadefiumuduig
ﬁquaﬂ'ﬁ'ﬁ:umsﬂa\‘iﬁumul,’emmﬁéluazaaﬂeumﬂL?mﬂﬁ 25 lnAseu (PM2.5) vesUssanusuanma
WI¥AU SWNRRANNSHRYH JiInaseys. 275575710 Ta 100G UMazLIANTSY, A3), 82-97.
duAuan https://he01.tci-thaijo.org/index.php/J-PHIN/article/view/255124

BBC NEWS ne. (2566). 5184 UHANISHTIVIAAMNINDINIATIVIALTIT8. duAuan
https://www.bbc.com/thai/articles/cje5\jpOrrxo

World Health Organization. (2023). Air quality and health. Retrieved from https:// www.who.int/news-
room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health

Best, J. W. (1997). Research in education. (3" ed.). Englewood Cliffs, NJ: Prentice Hall.

Bloom, B. S. (1986). Taxonomy of educational objectives. David McKay Company.

Daniel, W. W. (1995). Biostatistics: A foundation for analysis in the health sciences. Wiley & Sons.

Likert, R. (1967). The method of constructing an attitude scale. In Attitude theory and

measurement. New York: Wiley & Sons.

Science and Technology to Community 7 NInTImemansuazimaluladguuy

Vol 3 No 4 July — August 2025 : TCI 1 Waatua NINNAN-FNAY 2568 : TCI 1



06

o =3 ¢ = % wa ¢ L] o
miwmmmukuaanmwamil,sﬂu;sﬂiz'mmam: NIUANYIUINISIU
Jauusnsgaving
Development of a Roblox-Based Educational Game on Bang Rachan:

The Last Fortress

¢ @

aAUR] AUAY LAY 5IANT A7

v

Aphiwit Munkong and Teerasit Takaew
AEATAIENT UNINERET19A Y Teslny

Faculty of Education, Chiang Mai Rajabhat University
WUHYUN FITTUAT*
Pimchanok Suwannasri*

AMYINYIFNANTHAZINALULAE UMINIREIIYAY el

Faculty of Science and Technology, Chiang Mai Rajabhat University
E-mail : 65121855@g.cmru.ac.th, 65121833@g.cmru.ac.th and pimchanok_tham@cmru.ac.th*

*Corresponding author
(Received: 26 May 2025, Revised: 31 July 2025, Accepted: 7 August 2025)
https://doi.org/10.57260/stc.2025.1062

UNANELD

U

a o

npUszasaLionmuinazszidunulsudeny 'ueszdu Jouusinisganie’

=

emLﬁjuui’mﬂiiuLa‘%mmiﬁﬂugﬂizi’amamiﬁ’m%uﬁﬂL‘%Uu%’uﬁﬁamﬁﬂmﬂﬁ 1 Tneun1suseiumny

=3

Wanelanazanunelunislynuveanudinald nqusmeeeiilylunisiinwee dniseutudseudnw
91 1 9791 30 AU INlsUTEUNBLAREINYT FelasunisAnaanuuULanzae (Purposive sampling)
~ A A K a v ¥ < el t:’!( =3 '
wiaaileflylun1sideuseneumeinulsudenaiiaunu uaziuudeuniuauianelanazAdLng
Tunsloau man1smuinuln inalsudene 'vieszdu Jeudsinisganie lasunisasisassalud

N31MNNANATI MIAUNIADFUALINTTNVBI¥IUIULTEIU UsenaumeasaUsenaudidey 81

Y a

mﬁwaaaLwlmmjﬂizi’amam faavAs LLazmim]msﬁsujjmaiumm Tnanswauilunaniee
fLdun1snaeTusunsuuauLaes (Blender) wazn1sasisaauiingsousruunielunulelusensy
Tsudendanile (Roblox studio) :1ufumsideulusunsumeniungen (Lua) waannsiauniuany
Iﬁ;ill,ﬁud%ﬂmﬁﬁﬂEJﬂWwiuﬂﬁlﬂjuﬁ’e)ﬂWiL%EJuiUiz’qfamﬁ@%ﬁﬂhEJLﬁ%uﬁg’lﬂﬂﬁiJL‘lT’]I‘\]IULﬁ/’eJW]iG?@EjNa

a a e ' ¥ o S o = a
Wel waznan1suseiiuaufianalawasainuanelunisionulaesiuuesunssuduisoudnwdn 1

Science and TeChﬂOLOgy to Commumty 78 'gf]jaf]iawa"lﬂf]am%LLangﬂIuIagajsumslju

Vol 3 No 4 July — August 2025 : TCl 1 P3atfua nINYNAL-FNAN 2568 : TCl 1



agluszavinnfign (Aede = 4.55, audetuunnggiu = 0.59) Fausgrnuiaiunsaneuanss

AnuseansvesieulunsluduniediaEtunsfnylssiimanslnesnadvssdnsam
AdAgy: inulsudeny n1siSeugUsyIReans uiesyau dnissutulisendnwdn 1 inuiieonisfine

Abstract

This research aimed to develop and evaluate the Roblox game 'Bang Rachan: The Last
Fortress,' an innovative tool for enhancing history learning among Matthayom 1 (Grade 7)
students, with a focus on assessing the game's satisfaction and ease of use. The study's sample
consisted of 30 Matthayom 1 students from Wiang Chedi Wittaya School, selected through
purposive sampling. Research instruments included the developed Roblox game and a
satisfaction and ease-of-use questionnaire. Development results showed that the Roblox game
'Bang Rachan: The Last Fortress' was meticulously crafted with realistic graphics, depicting both
combat scenes and the daily life of Bang Rachan villagers. Key components included
simulations of historical events, historical characters, and learning missions within the game.
Model development for elements such as houses, trees, and characters was carried out using
Blender software, while the creation of game environments and internal systems was manasged
through Roblox Studio, incorporating programming with Lua language. These development
outcomes demonstrate the game's high potential as an educational medium for significantly
enhancing understanding of historical content. Furthermore, the overall satisfaction and ease-
of-use assessment among Matthayom 1 students were at the highest level (Mean = 4.55,
Standard Deviation = 0.59), indicating that the game effectively meets learners' needs as an

efficient supplementary tool for history education.

Keywords: Roblox game, History learning, Bang rachan, Matthayom 1 students,

Educational game
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Abstract

This research aimed to: 1) develop a tourism recommendation website capable of
sugeesting tourist attractions by region, season, destination type, and festivals in a way that
suits users' preferences, and 2) evaluate user satisfaction with the developed system. The
sample group consisted of 10 undergraduate students majoring in Computer Education and
20 general individuals interested in Japanese culture and tourism, selected using simple
random sampling. The research instruments included the developed website and a user
satisfaction questionnaire. The system was developed based on the System Development Life
Cycle (SDLQ), including database design using MySQL and website development using HTML,
CSS, JavaScript, and PHP, implemented through Visual Studio Code and XAMPP for testing.
The results revealed that the system could recommend tourist attractions according to users’
preferences in terms of season, destination type, festivals, accommodations, and travel
planning. User satisfaction was found to be at a high level, with an overall average score of
4.41. Limitations of the development included the simplicity of the website design and
incomplete coverage of tourist information in some regions. Recommendations for future
development include integrating an automatic travel planning system using Machine Learning

technology and providing multilingual support for international users.

Keywords: Website, Tourism, Japan
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Abstract

The research on the Innovation of hot air coffee bean dryer for upstream agricultural
communities in Pa Pae Subdistrict, Mae Taeng District, Chiang Mai. Aims to study the
characteristics of coffee and the hot air-drying process for coffee beans. The design and
development of a prototype hot air coffee bean dryer were conducted to meet the quality
and standards required by the target group. The dryer utilizes heating from both electric power
and cooking gas. Inside the oven, there is a fan system to circulate the heat, along with a
digital temperature measurement and control system. Experimental results show that the
dryer is effective in drying coffee beans, maintaining moisture levels at 11%. The product's
performance was evaluated by 108 users across 12 criteria, with an average total score of 3.89.
The dryer received high ratings for its utility and ease of use, except for the gas system
operation, which was rated moderate. The assembly and aesthetic appeal, as well as the
safety of the dryer, were rated highly. The use of materials for various parts of the production
received moderate ratings. In terms of aesthetics, the dryer scored highly for its proportional
design and craftsmanship. In conclusion, the hot air coffee bean dryer demonstrates high

efficiency, ease of use, and safety.

Keywords: Innovative, Hot air dryer for upstream, Coffee beans, Pa Pae Subdistrict
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