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AT I gUIrasdiosenuuLaznaeuFesrdal Wi liauindnans dmsulsdluimdaenudh
< =
yumdn uazfnundvswavesumsdautivndeaussauzveadosiudaluih Tasnsadransesindalniloly
¢ v o ! ' & 14 [J = ' % o

YARIANDIUAWUDT #20 WUUARINTIWIY 320 SBUAD 1 Sosadeon lduaadn 9 aa N1sAnwIgaLlmAnT I
2 9n fio uwdwidingail 1 lifin1sOauiman wazwimanyad 2 vinisdaudinin 30° wiasyaldudindnauin
50 mm x 25 mm x 10 mm 9743U 12 8U Fawsazsuiinnuduauiunadmvanivindu 0.65 T lngfadsyauinbn
ansfiugauaaInfiszeziiuiaiu 2.75 mm enageuniasindalniifiamsaseu 100-500 rpm Taeldluan
Wunaealuilwuin 24 v 60 W 91w 4 waen wudi useedsuliifiagaudiennnusiseulianuindu waz
wimanyad 1 feusuadoului nszualuiuazddlvihandwimanyad 2 Inefiaausiseu 500 rpm

usandoulni nszudluihuasAdslnihiiengeanvintu 103.70 V 2.55 A wag 264.43 W suddu

Fndndny: yunsTnusimdn wn3esiudaluit Tsslrifndsnuiouadn
ABSTRACT

The objectives of this research were to design and test a permanent magnet generator for
community-scale hydropower facilities, as well as to investigate the influence of permanent magnet groove
twist angle on generator performance. By creating a generator, #20 wire was used to wind the coil at 320
turns per slot. Nine sets of coil was used to study 2 magnetic sets. The first set of magnet was not twisted,

and the second set of magnet was twisted at a 30° into a magnetic groove. Each set consisted of 24 pieces,
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each with a dimension of 50 mm x 25 mm x 10 mm magnets and has a magnetic field strength of 0.65 T
per piece. Permanent magnets were connected to the coil unit, with a spacing between the two locations
of 2.75 mm. The generator was tested at 100-500 rpm, using four 24 V 60 W lamps as the load. The results
showed that the voltage increased when the rpm was increased and it was found that the first set of magnet
had higher voltage, current and power than the magnets of the second set. At the 500 rpm, the highest
voltage, current and power were 103.70 V, 2.55 A and 264.43 W, respectively.

Keywords: Magnetic twist angle, Generator, Small-hydro power plant
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NuWimENTIUI 4 90 nMIvaaesnUIIEmNTananfasllFgeanuszan 1,500 W finnanda 300 rpm
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[ dcl' cl' v
nannsuasngufiineIdas
@S99 wilalniln (Generator) WuweSaanalwinNdsundaunadundaauliii danind 1 Fauss

wasuwlenhifetudulununguesnaniis dnianisidsuwdasiandulivanaziinusaedeulnimieand

sefiAnmnnuetestusgiuUsnamanduiminiidulununguesmisuad (aigned uagnmsns, 2559) Al

d(l)
=N— 1
€ t (1)

auyAvaaind N 50U wazsusazsoudnui A liunaianyudlednsnsudeyuseunnuiifeaindu

' [ ] a g 1 < el A Y e ' [ v
auuudvian laey 0 ABHUITWINAUNULULVANUASLINLADINUNUBIVARIN Wanguwalivean (5ua1s, 2553) mlaan

AUns nadl
(2)

¢ = BAcosf

¢ = BAcos wt (3)

e € Ao usupdoulni (V) N Ae S1uiuseuveswnain (round) ¢ Ao Wandusiudn (Wb) t Ao 1aan

(s) B fim vuaAuduauuuwiuvdn (T) A fis Wudinden (m?) way o fe SrsusuTau (rad/s)

ANLHDS

Al 1 Tnssadrsvenadassudalilih (Saumn wazany, 2560)
A5n15AL U153

1. vumaulun1saniun1siveLUaedu
MMsAN®IUITEA9g Aneates TneviinisAnuiSnseenuuuiniesiudalniianusaseusnaia

Wimanans 38nmeans N15A519IRAIANY) HENTSNARBY LATNNTIATIERINANISAADS
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2. VUABUMITNULALES1YAYARIN

1) 119AAIANBIAL #20 VuRLFUNIUANENaT 0.8 mm wUsenaunuilasenwuuld Falidiudseneu
A9 AN 2
2) YMsUYRaIATILIN 9 U FILlATRITLYARIA TngusavaiuunaIn 320 S8U

3) ¥N5HEaIANBILATT 9 ¥ wazwinensuluwuuldnasnsdy

3, JUABUNSHDIDTUARIANBILAS
JnTIReURAIANEIAIBYNILLUY Series-Star connection danwifl 2 (1) TnefiseasiBendsil
1) ¥nseeaianeunndurewaaind 1, 2 uaz 3
2) thlangaaMesuasseuULaNIBsunaInd 1, 4 uas 7 ueiu udwvhnsuanIsmi
3) tUaNUaIAMeIUAITEULENTBIUNAINT 2, 5 uaE 8 WReiu uavhnsUANITINTY
4) YUy ANeIuAIToULDNUDIURAIAT 3, 6 Way 9 Wrey wawhnsUAnIsILY
5) Transaaneanndlurenaind 7, 8 uag 9 useiulalenusad wavmstnnIsuAY Nt

anelindansusenulalenusa waseaislweandiialdunaly

(n) (@)

Q) ()

= & . & o I & "o
NI 3 (1) WUAAN (V) HNULAAN (A) NTINMUANUULNULAEN (3) YAKULAAN
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4. JuRBUNITASIYALILWEN

1) dwamdnanisuamanussgaileladon vu1nanue13 50 mm AUNT19 25 mm wagAIINRU
10 mm 1w 12 $u usasduflanuduawuudndnviniu 0.65 T unuszneumudildeenuuuly Faldrwlszneu
A3 Fannd 3

2) v suussauusumannandalyanyindy 360° arnuwimdndiuiu 12 Su annsouvegauiazyes
Wiy 30°

3) Ymsnaudvdnuusiumen Tnenasimdnusassuaduinssistaniiefuialduariissosvinesening

wwinuAazdu 3 cm WUaNveuas wagwinestulukuuLR AN Nas1aTy

(n) (@)

il 4 JUsuUNIeuiudn (n) el 1 lidnsdaudngn waz () 9ad 2 vin1sdaudmanifugy 30°

5. NN399NLUUNTINUaTMIDALLWEN
mMsvanwuUMINILasn1siawindn uiseendu 2 ya Ao wlwlingad 1 lifinsdauwivdn uazwiivdn

Yl 2 vn1sdaudiivin 30° dannd 4

6. TunaumsAnsuaznIagauLaiastuialni

ymsindagaudimdnanstugaunainfissogiianiiiu 2.75 mm difuganaaeussuuiiuszneudag
lasundnligaudmanasivyavaain wnuwmanauin 6 vu ldunwaivyu uewnes MONICA 320V. 50Hz
A3L5250U 1,440 rpm ﬁm%’uLU?{EJuwa”mulw%Lﬂuwé’wmﬂaﬂ’umf?{aw,mumu LALDUIBDSMBIEINSUUSU
AruiSaseuresmemed mnturhnmsmadeuiniostulaliih taefnvigausiugn 2 ga fo wimdnya? 1 ldfins
Tnsoausiman uazwsiivdnyei 2 vnsindesuiivin 30° lunsveaeuliviaonlwiin DC vunm 24 v 60 W 1w
4 ¢ Julvan uagyhnisvaaesdsudanudiseurosueinasi 100-500 rpm wazUfuamisasevlaely
Sunesmesatiay 50 sou lneifunounismanosdsd

1) flensvsaeluiedosiudalniuuy Series-Star connection wagsiolalonus

2) $999IN1TNABBINSDUTIF DU BB LT URIFUNAT
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3) YSumnusisauasIay 50 RPM wansutiuasosuamasniouduian 20 3unil Juiinusandauway

nszuablihiieualdaniaifmes fnmd 5 warAwnmeardsluiia (Elbatran el at, 2015) (Abhijit el at,

v
o

2012) mﬂaumiﬁ" (4) pau
P=1V (4)

dlo P Aesdslih (W) 1 Aenszualndi (A) way Vv Asanusnadngluii (v)

(n) ()

Mwil 5 (n) Mmsfnsagawividnaisiugauaaindiiuganegsy (v) Msfnssuunadeudimagoula3oeiila

IWhstandivdnans

NaaLaAUIIBNANITIAY

nuansfnedvsnavesunstawlivindeaussauzveuniasindalni dmsulsslndmasaudn

UIALEN a1u15a AT IELTedaulnin nseualwin wazfdslninlasssalil

1. usaaaaulnin
a & A | o o o & ' A
INNABALIATIEHNAN1TNAAD9Y8 s AT DUl wudwsesulniuUsRuRsItuANLLSI50U NaAe
wsuedouliihdidgedudionnudiseuliduiniu uasdledisuausuadoulivesivinyai 1 ldfinsdases
o’ & ~ ° a & ° ' & ~ ~ P ~ o &
WAN uazlaimanyad 2 viinsingeauidingn 30° wul wlidnyad 1 SAwsaedouluiifigendi vedlen
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The study of optimal ratio of banana Namwa Mali-Ong flour

in development of instant pasta
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ABSTRACT

The objective of this research was to development of Instant Pasta from Banana Namwa Mali-
Ong Flour. By studying the amount of Mali-Ong banana flour, in standard formula (Wheat Flour), study
temperature baking time and testing the physical properties, such as recovery of pasta by boiling method
and measure the color of dried pasta and after recovery (boiled) with a colorimeter model 3nh and sensory
testing of pasta products from untrained panelists by using Hedonic scaling 9-point method, to test the
acceptance quality in terms of color, odor, taste, texture, and overall liking by 50 panelists.

From the study of substituting quantity of Banana Namwa Mali-Ong Flour in 100 percent wheat
flour was 20, 40 and 60 g. The time spent baking pasta was less than the standard recipe (Wheat Flour),
accounting for 33.34%, 38.89 and 50.00, respectively. Physical characteristics after recovery (boiled) showed
that the 40 and 60 g. substitute formula took less time to recover than the standard formula. Smooth
texture flexible brownish yellow and the lines have a good grip. Color measurement of dried pasta and
pasta after recovery results showed that the brightness (L*) and the yellow (b*) value decreased when
increasing Mali-Ong banana flour, Hue Angle (°) of dried pasta value are between 73.74-81.53 with orange
red - yellow colors, and pasta after recovery value are between 74.09-87.53 with orange red - yellow brown
colors. The consumer acceptance test for pasta from Mali-Ong banana flour, in terms of color, odor, taste,
texture and overall liking, from 50 testers, the test subjects gave 60 grams of overall liking the most, with

average scores of 7.28, 7.26, 7.80, 8.00 and 8.04, respectively.

Keywords: Banana Flour, Pasta, Mali-Ong Banana, Instant Pasta
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100 wosidus)

QUL NALNU (20 ASH) 51.64+5.62 3.00+0.56 19.38+2.36 81.20+2.24
ALY (40 ASY) 50.53+0.94 5.40+0.14 19.02+0.39 74.14+0.44
NALNU (60 ASH) 44.76+0.49 4.87+0.03 16.76+0.04 73.74+0.12

g9 UGAT 66.47+3.62 0.54+0.02 11.38+1.49 87.28+1.25

g wlsand

Aug 100 wWosidus)

(ﬁmﬁﬂ) AU (20 NTL) 56.22+1.09 2.10+0.45 11.02+1.23 79.19+1.06
ALY (40 NT) 52.69+2.41 1.83+0.32 8.75+1.20 78.18+1.98
NAWNU (60 NTY) 43.92+0.57 2.60+0.26 9.13+0.48 74.09+0.44

5. nadaunsEaNURARS AR maLuLDandasih S niugueadesanduilna

nMmInArUNsEoNiuTewUstnATidronan fasTadi nawnuutind e fiususages A ud ndu
savd Loduifa wazauveulasin ngMArUTILIL 50 AU Ynisnadeuduniadigasinsgu (wilsand
100 wWasiius) wazgnsmawnu 20, 40 uaz 60 niumua1Au gnageuliavuuuauveugasuinsguluynduinn

s a '

flan wazilonaunuutindrsirituurdsomuinfnasoulfnsiuunusousuignsmaunu 20 n¥u wniige
Ao 8.06 LipanddldfidflndlAssiuidunaingasuasgiuinniian Iiazuuuasveui1UNAUgRTNALNY
20 n3u wndige Ao 8.04 TriazuuuaNTEUMUSATIAgASIALYIY 60 N3 1nTiga Ae 7.80 TAzuuLANLTEY
drudledudiagrsmauny 60 n3u uniige #o 8.00 warlirzuuumiureuTneTIgRTIALNY 60 3L wInfiga Ao

8.04 NN 3
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1.33 1.30

AZLLUY

= = & o ow
a A& THYR Weduda muvoulaesau

m ulleand 100% g aesveunu 20 nfu gy gesveunu 40 NS g GRSVaunL 60 iy

o

2N 3 wanaMsUTeUTgUAzLUUNM IIAdeUNTERNTUYRU I ATRerAn Sunasuwlandieind

o

TGHERGLN

d3UNAN15IVY

'3

a v ’6’ Y @ a1 1 v [ a d’l a a P ’é 1
MsndandanalsuNNusuzaoes aﬂﬁmzﬂ‘ﬁﬂ{]‘l@ﬁuﬂﬁﬂa’wL‘U‘L!NQ@%LEJEJ@ LUBLUYU ALYaad-UNnN1aaaU

Yunamsnawnundandisiniiudusdsedduwlandfe 20, 40 wag 60 N3y szevianfildluniseurduniasiios
niansunsguAniluiosas 33.34, 38.89 uay 50.00 AINEIRU GNUAENNNIBATMNAINTITAUR (Fugn) Wudn

v _a

gusvauwnu 40 uay 60 n3u TdszeviianlunsAuditosnitansuinsgiu WedudaiaSeu danudangu Smdes
wnuIa wazdulinudumilan Ardveuduniadnouwi uasldunadraausl wuinAANaINe (L) waga
S oA A A A 1% S v o ¢ a & 4 o ] o "y

dmdes (b*) avanaadlaiinySinandaindisininiugusioowntu waziledA1uine Hue Angle (°) nuinLdu
WIAR B ULlA9E Tendne 73.74-81.53 Feuanandduuas-dindes uazidumadmdsfudadiney sening
74.09-87.53 Fauansmdduuas-dmdeinna nsnagdeuniseeusuvesiuslaanisenindueiniaiinaunuuds
nimetIiugugdses AUl ndu savid uazilleduda uazanuveulaesiu Angvaaey 50 A Nlalasunsiney

s a N

wuingnaaeulinziuuauveugnsunsguluynauaniian wazilenaununlaindisuniiugusdaesnuing
NaaeuliAZLULANYOUAUAGA TNALNY 20 NTU UINTIEA AD 8.06 TAZLUUAILYDUAUNAUGATNALNY
20 n3u wnfian Ae 8.04 TiAzuUUAMUYBUAUTAYIRNTNIAWTIL 60 NTU WInTign Ae 7.80 TiAvuuuAIUYeY
v & o o Y = = 1 v a =

Auileduiagasmauny 60 n3u wndian fe 8.00 uarlirzuuuauveulnTINgATVIAUNY 60 NTU UNTIgA AD

8.04
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nsdmaienhnuasiivdsendelugnetuuianigiauan Ymindunll audunafinusssugsening
= = v = v a ' o o A o ¢
WauunIIAw - Wousuiau w.a. 2561 ielinsuviauazunatonde annsdrsanuieduiu 11 19d 19 ana
29 vfin Swunduiisnguiisu 11 via fAenanngu Magnoliids 1 ¥@ia Agnanngu Monocots 1 il wazfivnen
nau Eudicots 16 wia wavanunsadwunaunismss¥ineendu 3 nqu fie Ruiidse@iauuundin 13 aiin fivd
° Aa a @ a & do Aa Y a & A - a
A15973nuuuBaende 15 vila Weimsa@idauuuerdeein 1 via iWuivmenvedanuaziivian sduvesing
1 %ila Lo Iumenawd (Christisonia siamensis Craib)

a

AdnAty: fwnEn Audedy gnenuuianRguaunt Jeni

Y

ABSTRACT

The survey of parasitic and epiphytic plants along natural trails in Phu Laen Kha National Park,
Chaiyaphum Province was conducted between January and December 2018. Plant species and habitats
were purposed for this study. There were 11 families, 19 genera and 29 species including 11 species of
ferns, 1 species each of Magnoliids and Monocots, and 16 species of Eudicots. Life form of plants were
classified into 3 groups; i.e., 13 species of parasites, 15 species of epiphytes, and 1 species of saprophytes.

Christisonia siamensis Craib is a rare and endemic species to Thailand.

Keywords: Parasitic plant, Epiphytic plant, Phu Laen Kha National Park, Chaiyaphum
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uni

wssauitwAnulunuiUdvidadiy anuvainuaty wazduusuiuandsiuliduegiudssnmvesdald

v UAaa Jnuganssa Uiduuds UnAvtu wasdnvuzglivsene 1wy Q1o wagut uiisivas Snuusves

a

funagiiu sarioaine1dy 4 Swenanmssaliindniinulditiluugs fvnehnvied oy (Parasitic plants)
fiwBeendle (Epiphytic plants) wasfivinzends Wunguiteiianunsanuiiuldiduiu Tneinzenfoegfufiaduids
1¥nog vuwn v3euuiiu wiideunndnaiude nwlinlfensanfisinzegsonisunssnidiluluriednds s
vowuliifuuardosianduliBulunisdsedin leinzerdeiiddu Aoy uiesnvesfiedu (fasnum, 2550)
Feveuadeiduldiifnrhnimyendeunniiulvenassinnsasyiiuinuezangld snsiiiededoioudinyende
ouusiuliBuiniu wu ndwld duldues Fisu vieuwiide Wudu Sstsuenfemuruiiunayauganaiysnl
YosUlan ogdlsinny nehnnanesiadinaludsuindensiasyiulauasnsduiugueiivede saubsivuas

F98Tiedu 9 Tuszuullnatusiy (Tésitel et al, 2021)

v '
a A a

oveuisAguauA vz 200 msedlaues Wuheyindiaseunquuanssneludmia
Fonll leun Wee invasauysal vuesdiues wiewss wazduuh dwalilanmdwansneiu 4 Usznn Ao Uudia
%1 UhAvuda Yiuganssas uazvand (@rdngnenuniend, 2560) msdnunssadldluiuiifiiiuuandsiiug
AnugaNANysaiveineInsfiatang uliieu T uans ndaeld wagfivasdds (ounis wazans, 2560,
A8A1 LaTANY, 2557; WisNnie wazAe, 2561; Weuviie wazany, 2562) ag1ebsAniy deifivnidinwasivds
o1fvusnguiildsuanuaulatesuardilifsenu Snhungingusrasdvesnsiteiiodsisniavesiiafing 1o

o °

wieidudeyadiuniafidrfguazdndulunsudmsdanismineinssssumfnasnaduuauseusely
ad a v
0N13798

drsrnviiavesiivniin fivdendunasfiviinzende/ineidos (@niundelsl) mudunedinnsssuwnd
lugneuuisnfguaunl Jmindeni seninafsuunsiay - Lheusuau w.a. 2561 arenmuastuiintoya
arauiy SnunnssuldarunilsdonssungnuuiAUszinalng (Forest Herbarium, 2021) wazlona1snig
Wﬁ]ﬂwmam%ﬁﬁwﬁm WU dnwarUsednsdnssalsl (Resniuei, 2550; AeIn1UAI, 2550) mmaauuazizq%a
SnermansanniisdedenssaliiuieUsendalne Ednaunenssald, 2557) waznsa9d0uUaaIun MAINNTS
AMMUAADILN MU TEU TN YBIENATNTE NI 19U TENALT BN159YTNY5ITUYIA (International Union for

Conservation of Nature; IUCN) (Forest Herbarium, 2017)
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NAN5I8 LAZITUNANITIVY

NNNsEITIRivNEnLaried e delugneuuisnAguaunl Jamindunll nuisnmnuasivdsende
11294 19 ana 29 wila (51971 1 wasn il 1) WdfiwusnTign Forsd Loranthaceae $1uau 5 ¥l Sesa%nAe
19A Apocynaceae 23f Orobanchaceae 29 Polypodiaceae wa14d Pteridaceae 91UdUIAAE 4 ¥Un 194
Viscaceae 1191 3 viln Suunmunsissdinooniiu 3 ngu Ae Avfmssdinuuuniiin (Parasite) 13 ¥iin
ffidhssinuuudeonde (Epiphyte) imzandenseiniziies 15 viin uwaritfimsaiinuuuedesn (Saprophyte)
1 vila 9InMIATIRABUAINUAINEILANTEYTNY NUI Iuaenand (Christisonia siamensis Craib) (AWl 19)
Jodufivmenvedlanuazfivenziuvesive

Fuunaudnuazddeiduniinu (Parasitic shrub) 8 ¥ila nelinduan (Parasitic herb) 4 wiia NN
L1auaN (Parasitic herbaceous climber) 1 %iln iﬂé':JQﬂﬁ%uagjmwmmgLﬁas (Saprophytic herb) 1 ¥iia (5wl
mzardeaguusulil (Epiphytic fern) WoTUULAY (Lithophytic fern) 11 wila lifduaniidrdunenaauuuiiunie
Adufivdu (Creeping herb) wi3alilian (Climber) 4 %iin

Suuneuunasordvoondu 3 nqu e fefiinizendveguusulsurieduuuiiu 24 viin fvilendeiy

snaulddu 4 ¥lla waziivnendeuumnyes 1 vila
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andiudi Fooed Foineraans Foituidlos Anwaide

1 Apocynaceae*** Dischidia major (Vahl) Merr. wineUan nlsiid  CrH

2 Dischidia nummularia R. Br. \nanalans CrH

3 Hoya kerrii Craib wlanAnun C

4 Hoya pachyclada Kerr fnslnegy C

5 Aspleniaceae* Asplenium confusum Tardieu & Ching ASTUTONAILLU EF

6 Burmanniaceae* Burmannia wallichii (Miers) Hook. f. fariles SapH

7 Davalliaceae® Davallia solida (G. Forst.) Sw. WUUIATY EF

8 Lauraceae** Cassytha filiformis L. dnanseduns PaHC

9 Loranthaceae*** Dendrophthoe lanosa (Korth.) Danser nwnlng PaS

10 Dendrophthoe pentandra (L.) Mig. NHINUZN PaS

11 Helixanthera parasitica Lour. ANINAD Pas

12 Scurrula atropurpurea (Blume) Danser  nnliignn PaS

13 Scurrula ferruginea (Jack) Danser ARV PasS

14 Oleandraceae* Oleandra undulata (Willd.) Ching winswlundu EF/LF/TerF

15  Orobanchaceae***  Aeginetia indica L. ABNAULAY PaH

16 Christisonia siamensis Craib UADNEE PaH

17 Striga asiatica (L.) Kuntze N ULNA PaH

18 Striga masuria (Buch.-Ham. ex Benth.) g udualngy PaH
Benth.

19  Polypodiaceae’ Drynaria bonii Christ nszua el EF

20 Drynaria quercifolia (L.) Sm. nszualelsl EF

21 Platycerium wallichii Hook. YIIRER EF

22 Pyrrosia lanceolata (L.) Farw. Wudnln EF

23 Pteridaceae” Adiantum caudatum L. WuuIIN EF/TerF

24 Adiantum erylliae C.Chr. & Tardieu LWu‘lﬂﬂiwhEJ EF/TerF

25 Adiantum zollingeri Mett. ex Kuhn QGﬂ,ULéﬂ LF/TerF

26 Parahemionitis cordata (Roxb. ex Hook.  tlului AYNAI EF/LF
& Grev.) Fraser-Jenk.

27 Viscaceae*** Viscum articulatum Burm. f. QRERREMT PasS

28 Viscum liquidambaricolum Hayata AWINALLAS Pas

29 Viscum ovalifolium DC. el PaS

*  Monocots
** Magnoliid

*** Eudicots

# Ferns

Pas : Parasitic shrub
PaH : Parasitic herb
CrH : Creeping herb

EF : Epiphytic fern
C : Climber

SapH : Saprophytic herb

PaHC : Parasitic herbaceous climber

TerF : Terrestrial fern

LF : Lithophytic fern
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(?) Dendrophthoe lanosa (@) Parahemionitis cordata

(%) Dischidia major (%) Dischidia nummularia (a) Adiantum caudatum

o

M 1 fegiivnminuazivdendelugnenuiisnaguaun Smiadeqgl

A3UNaN1339Y

oy

Hwnehinuaziivdsordefidrsranulugnerunianaguauadiuiy 11 1d 19 ana 29 ¥ia Fuwunivy

o

sandu 4 nau loun fenguiisu 11 vda fAynenngu Magnoliids 1 vfia fiwnenngu Monocots 1 %ila uasiie
manngu Eudicots 16 ¥ila (Angiosperm Phylogenetic Group, 2016) \Juitwmainvasdlan (Rare species) waziiey
iannzduvedlne (Endemic species) 1 wila lédun i1unenaud (Christisonia siamensis Craib) A11N15A9AUA
anun iUyt sanNIEUIIIUsInAian159Y3NYsTIINA (International Union for Conservation
of Nature; IUCN) (Forest Herbarium, 2017)

inmsdrsanufivnidin 13 wie WunehniiBeuddu/Asiiu Srusu 9 viia Tnentenau (Scurrula
ferruginea (Jack) Danser) uwaznHnzaia (Dendrophthoe pentandra (L) Mig.) Wusiiafinusiuldunnluitudl
nehnfinsdeulsidunannansedalufiud wu UseqUn (Pterocarpus macrocarpus Kurz) Yaunuam (Grewia
eriocarpa Juss.) Wi1lduan (Antidesma ghaesembilla Gaertn.) %31 (Syzygium cumini (L.) Skeels) 1 (Shorea

obtusa Wall. ex Blume) wazliduiidunssauliadasiuiunataduninid1nuinnii 1 ne d9aanadadiy
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NSANYIVBINTANT FoueaTen (WSaaN warAnE, 2558) Inumainizenfevesnidnueaiasuuldsiu 8 ¥ila wadie

AvuLLiMadY 3.20 nesedu FanndulifinehninzendainniiuluagilisasniseiyivTnanasuayme
1# Famslimruddquazaiuqunisnssaeiuglalidmansenudenssailiondoifogluiui egidlsfinm fiv
nehnusiadassmaniiuayulng wu nenurdsisanauduladings walumagnumansiuthunuinld
SnwilsmiFefanaznnizgiduiuunwies ndanie (Helixanthera parasitica Lour.) $nwilsady nidanlsian
(Scurrula atropurpurea (Blume) Danser) 511'3%"’11%5@@ (Kwanda et al., 2013; Prasitpuriprecha et al., 2006)
wenand Feinsfnwnuinhniienuansalumseiydulauardmansenusefivendefidufivmedutgn
(Introduced host) léunninfiesiasiiu (Native host) 1y mmfﬂuaqa Cassytha L. (Prider et al., 2009) 913.Ju
Snmadenvidlumsuimsdanisfinehnluiiuiitheyinbuasnsmuasfivisdugnauluewag

nwndeusn 4 wda dauimﬂwulé‘l,uﬁuﬁﬁﬁﬂfjmﬁﬂmﬂﬁmﬁwﬁuag g Funenanud wululufiudin
wayanssufiTliunaqueeuteun vafusiun (Striga asiatica (L) Kuntze) wazvigjwaisnlve) (Striga masuria
(Buch.-Ham. ex Benth.) Benth.) wulgluusiaaujangiuazyjauin (Vietnamosasa pusilla (A. Chev. & A. Camus)
T. Q. Neuyen) AiUnlds snviu aenfuuns (Aeginetia indica L.) finuldlununinivudauau q Indidumaiilad
UnaguineiFeusenvedliivyuasufudsnlulifuauduumnn

uennil MnmsdseivBiefoussivfinizendelunisdnui lesnmeeinvesiivnguifisuiita
AReARsiuNan1sAN I lugne s ANy Wy WSulued Polypodiaceae Laged Pteridaceae (A1 uag
A, 2554) TaiangundaeliiBeende 1y anadsln (Bulbophyllum Thouars) anavne (Dendrobium Sw.) @na
L"gadqwmu (Aerides Lour.) aqaf’ﬁ\‘lﬂm (Cleisostoma Blume) wawiinis (Phalaenopsis pulcherrima (LindL.) J. J.

o ' o

Sm.) (Wewunsie uarane, 2561) dnnuTiulawmuiaioguuiiu vufsiw/daduresiivduy suudnguvesialiivie

v '
IS a

o v a s acs - v a s I A e . = = '
BRIHBEN 1ﬂLLﬂ UBALLAZALIDILIIN LLaﬁW%IﬂaLﬂENLWiu LYU AUANLLN (Selag/ne(la) ‘li\‘lLLammmm‘qu%uw

U

@

=
il
duasulinuiivdiondeiivarnvatauaznszaeiuglad suwansliiiiuinfnnguluiufividdauddguay

'3

\Wenaiu sulimsduasuliiinrugauanysalveming1nssssuynaous e (Tesitel et al, 2021) 1y dnivie

a6

<@ a [ kg
AN BUATT LASYaUNTY wunu

AnRNIsuUsZNIA

o

vovaunmNsatuayunsAnwnssaialuiundnieniseusndvesminuassvduuas ol lasenis

duasuuazeysnunsneinstild nssnssfinw1sns Yeuussana wel. 2561
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oen1uan Fenuge. (2550). anvazUszanedwssaldl. ngawna: drlnauvenssaldl dinddeniseusnulalyl
WASTUGIY NTUGNETUWIR &9 iUl uaziudiey,

o9n1uan Feuge. (2550). anvauzdszanedwssalil 2. ngawnm: drlnauvenssaldl dinddeniseusnulalyl
WASTUGIY NTUGNETUWIR &9 iUl uariudiey,

Wiennvig givus, iananval 9uSeyssy, wavdyrd a1, (2560). puvanvianeLas g vadlsiituand
oveuuisIAguaum Sorfadegl lu sauunanuAfensussyuinnmangnuemansuisussmdlng (ad
11, ¥ 30-36). NTINN: UMINEIRLUTAA.

Wienniig gitus, 35Usenn nesauuns, wavsun aue. (2561). Anuvanvatgvessiauasinaingivandiglily
gneuLieAguauAT Jmindugil. 21sansImemansuasinalulad unInerdeuniansany, 37(5), 612-
618.

o ¢

\Wieamvie gius, gnnafl AsgAnTs, wavedayay suideu. (2562). anwuvianvatsvesnssaliiivgflugnenuusiand
Quaua Swdadegl. lu NeaunsUssyEirnmwanumaniuvisussnalng (afsd 13, wih 35-51).
NTIVND: UMINGITUATUATUNTILIA.

NIgAN Sodain, duniivg1 S1ey, gu100 NMY, TNy Weuy, 1E00 wauyds, susaal iuwuum,

Sgna AsUTELESY, deNN PIUATNING, NUANA 2BUSNY, warnszaSnisdrsin @3anin. (2558). Ay
nanNaLURININNINUENS (Dendrophthoe pentandra (L.) Mig.) LLasWiiaﬂ,ﬁawﬁ’aluﬁuﬁaq%’ﬂﬁé’miﬂw
Tolnaneia (1WasWRRASIASYSTIN) 8LNWLAT JIinduun. 2NTaNTIUAIERS, 34(2), 73-83.
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N3N ITMITAULILUIUNIARAYIS DirgUszasAlite 1) ileAnwinisdamsauesiulavuinisves
tnfnwuminerdesvinas 2) iefnwanuduiudszvinstladeduyanatunmsdanmsauesinulasuins
lngsau ngudaegadiuan 1,020 au ivdeyalaelduuuasuniu TinszideyalagldadAdmssauiavada
fuUsyans andusiusuuunessiludiSea, Sduazifiosdy nan1sAnwnuin NauA18819IN133ANITAWBIAY
lavuinistagsiu daulvgegluseduliunais (Segay 68.6) sesasnszaus (fesaz 26.9) WA IEAUE
(Fovaz 4.5) uariladeiiiaruduiusfunissansnuesiulavunnslaesiuedieldoddymsada léun ony

(r=0.08, 95%CI=0.02-0.14, p=0.007) AETIAEIANY (r=0.32, 95%Cl=0.26-0.36, p<0.001) ﬁ]?ﬂﬂﬂiﬁﬂﬂ?ﬂ%ﬁﬁﬂﬁ

ANFSULATNAILITNEENITINNTAULDINULATUINTVRIUN AN AR UL

ANEATY: N15IANITAWEY LABUINTT ANUFUWUS
ABSTRACT

This cross-sectional descriptive study aimed to 1) describe nutrition self-management in
Loei Rajabhat University students, and 2) investigate the relationship between personal factors and nutrition
self-management. A sample of 1,020 people collected data using questionnaires. Descriptive statistics and
Point biserial correlation coefficient, Eta correlation coefficient, and Pearson correlation coefficient were
used to analyze the data. Results revealed that the majority of the respondents had a moderate level of
overall nutrition self-management at 68.6%, followed by a low and high level of 26.9% and 4.5%. Factors
that were statistically significantly associated with overall nutrition self-management were: age (r=0.08,
95%Cl=0.02-0.14, p=0.007), faculty which are studying (r=0.32, 95%C|=0.26-0.36, p<0.001). The results of

this study should promote and develop nutrition self-management of students.
Keywords: Self-management, Nutrition, Correlation
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FUBUUNT93TE LTUNSITE s sauILuUn1AfRYI1e (Cross-sectional descriptive study) 52824381013

< v =~ g P = P 19
NUTBYA 2 19U IEINABUAATIAU (N LABUTUINAL 2564
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Uszynsuasnaunlagne UssrinsheunAnwseaudgansnialnd uanninerdesvdgiae In1sfne
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[

2564 971U 6,707 AU AwIvuIndleg9laeldans avll n = [Z2q, PONV/[ Z%q), PQ+Nd?) (Wiiail, 2546)
LﬁaLmuﬁﬂuqmﬂé’mjuﬁaaéw §1uau 1,020 au Inefifvusly

n YUINAIDYN

Za, = Wudninas Z fsgduanudesiy 0.05 denaaeu 2 e @ Z = 1.96

P = dndwiuusiaulafnuiinulutszvins M duganaion (Suulszvnsiiala/
Sruussrnsiemeiiang)

Q = 1-P

D AU ANAIRg s ATEi1dnd uvesi s aulad nunludteg 1uaglulsying
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Fudliimdadn 0.07 (Eta) 0.00 0.12 0.208
JLAUNISEU -0.01 (1) -0.07 0.05 0.738

rop=Point Biserial correlation coefficient

*p<.01
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=Pearson correlation coefficient, Eta=Eta correlation coefficient,
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ABSTRACT

Curcuma comosa is a herbaceous perennial plant belonging to the Zingiberaceae family. Rhizomes
of this plant have been used in Thai traditional medicine as an anti-inflammatory agent, particularly for the
treatment of female postpartum endometritis. Currently, the conventional propagation of C. comosa has
resulted in a low multiplication rate. Therefore, the tissue culture technique has become a suitable protocol
for mass propagation in a short time. However, sterilization of explant is very important. Sterilization by
chemical substances is a potent method and using chlorine dioxide as a disinfectant is suitable for reducing
bacterial contamination of culture media and plant parts. Therefore, the purpose of this research was to
study the effects of reducing microorganisms in the culture medium by Chlorine dioxide as well as using
Azolla as planting material for the hardening of C. comosa. A culture medium sterilized with ClO, helped
increase shoot formation and decrease contamination of C. comosa culture. The results showed that ClO,
at 30 mg/L (10 mg/L, 3 times) resulted in the best results; it led to zero contamination in the culture
medium and increased the number of shoots (6.86+0.55 shoots). In the experiment on plant survival rate
by using Azolla as planting material, the mixed planting material of sand, coconut coir, and Azolla at a ratio
of 2.0: 1.0: 0.1 by volume resulted in the highest survival rate at 100.00 percent after 30 days of culture.

The results of this study were expected to be useful for future studies of other Zingiberaceae.

Keywords: Curcuma comosa, Chlorine dioxide, Contamination, Azolla
unin
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AdAey: NM3TuiUsylevi n1sfuieuassa Msseningane Jaeny
ABSTRACT

The purpose of this research was to study the relationship between the perceptions of aging people
on the benefits of exercise and the barriers to exercise and their exercise behavior. The sample consisted

of 410 people aged 60 years and over in Sam Phrao Sub-district, Mueang District, Udon Thani Province. The
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tool used for data collection was a questionnaire that had an Item Content Validity value of 0.94 and a
level of reliability of 0.87. The data were analyzed by frequency, percentage, mean, standard deviation,
and Pearson's correlation coefficient. The results showed that, overall, aging people had a sood perception
of the benefits of exercise (X = 3.05, SD = 0.26) while their overall perception of the barriers to exercise
was at a low level (X = 2.47, SD = 0.43), and their exercise behavior was generally at a good level
(X = 3.44, SD = 0.38). The perception of the barriers to exercise of the aging people was positively correlated
with their exercise behavior at a moderate level (r=0.581, p-value= <0.001). The perception of the barriers
to exercise was negatively correlated with the exercise behaviors, generally at a low level (r=-0.322,

p-value= <0.001).

Keywords: perceived benefits, perceived barriers, exercise, elderly
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ABSTRACT

The objective of this research was to study the influence of the post-weld heat treatment of a

high-pressure vessel steel ASTM A285 Grade C with a gas metal arc welding process on its hardness and
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microstructure of the Weld Metal (WM) and Heat-Affected Zone (HAZ). In a welding process, the 4 mm

high-pressure vessel steel ASTM A285 Grade C was welded by a gas metal arc welding robot arcing. Then,
the post-weld heat treatment (stress relieving process) was continued at 520, 570, and 670 degrees Celsius
for 30 and 60 minutes at each temperature level, compared with the as-weld specimens. After that, optical
microscopy was tested. The hardness was also tested by using the Vickers hardness test. The result showed
that temperature and time in the stress relieving process significantly affected the hardness in WM and HAZ
(p<<0.05). The WM and HAZ microstructures of stress-relieved specimens were Pearlite, Acicular ferrite, and

Widmanstatten ferrite which showed coarser grain than as-weld specimens.

Keywords: Gas Metal Arc Welding, Post Weld Heat Treatment, Microstructure, Hardness Test
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WIILTIGINTNNTA A ULaiNTA B VoRNANNAMULIIAUEL A285 (ASTM International, 2017) egnlsfiniudnmy
Hapmslinszuaunsdeseninlaveufiangu 1wy msnszaneanufeuiliaiauedwaliineufunniidly
sousiold Ssaudunndaidarganngninlulfnuiiduiatulelanauniomnududninlffnnisiansouway
wand1ufistuld (Hassan et al, 2017)

Tunuidedldd@nvifuiy nunuideisesnis@nudninaveaniseusounazniseudnididsnase
AuantininauavasAUszneuuaiveoundnndinsuey ASTM A285 Gr.C NuIInssuasnaanusoundnig
Foutsaesssanianuadisadetu Arnnuudsanainuswdumie lnenssuiunsvasuiindgadmsu
winn&1asusu ASTM 285 13 C 7 860 °C Taeldnaudluni 30 il Tnssadegananuinsuiiverutuud
laigayAuosdusznau (Yassin Mustafa Ahmed, 2020) IWuldgnfuauidsidsmavesnisounaiifuandng oo
Auauiinenanarlnssadsganevesiiuilideudineg veundnndrasuou A517 Fauandidiuisamndend
ity uudeuss audumumstanseusasauduandanas wuilassaigamealifinisudeuuadly
USnaudien (Hassan et al, 2017) 9nauideiieansfnwinsairsuvuiassnisuaninuuuiviedlaenis

- ' o a o g Vva v ' a . avu A
NAFDULLIING ‘W‘UﬁmiLmﬂMﬂLLUUL%umwﬂmﬂWUSUﬂ‘WiENL‘U\‘ﬁzm‘u (Carlos and Dlego, 2020) Waz9auUILLIDg

01sda1s2neFans dAonssuAans naz:inalulad uK1anendgsisngiagy
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nsAnwdnsnaveiniwesiunisidenanialansuiaunaquuiiinseeiouuasusi andvgnansenuioun

denaronuanTininatarlasiaisnanavesvdnndiaueusi wuimniwessasinislouuasusafuliig
napg1aNNrBlAsIAIIgaNIAYes HAZ uay WM luvaiziianuislumsidesiinatossiolasiaiisgameaiiiotiioy
Audnsinsteunazussiulil (Tarik, 2017)
MnnsfnwaATetasuinfunszuiunsdeneinlansufanqulumdnndmunssdiugs A285 nsn
C fifinsadrauuusiaoamaunniinuuumiier namadeuLsIR TuEunssABIsALfeundInIndeudas
BnseuseukaznsouUniveunannainisusu ASTM 285 1n3a C Lazn15aUAaIEAuANANIBIMAaNNAIAISUaY
A517 widslailedaAdedliinsdnulub sansvinssudsnmennudeundinndeusisnmseunaisannndu
ANANS (Stress Relieve) Uaimdnndnn1uau ASTM 285 1nga C Gdlugnanvnssunisuandildnssuiuniseuaany
anudunndnedsdlsiinniin Tnsdrunnagldlugeramnssunsndaviion uaznwus funseiu fafunuidedis

NsAnwdnEnarenssnITn1inusoundn1siienannamMuLIIAuge ASTM A285 1nsA C AIENIzuIug

'
a a

Wouorsnlanzufiaunaquildimansevuseranuuduazlasaiigania lnenuideiiningnainnssunisudai
Weades inasdunieumenamnssy dufadmsvnuden dufivasieiuazveavas awnsahdeyaide
sananluvssgndlfiiiedudoyatiugiilunsdenldne samgifivanrauiunssadsneenufeundinistoy

WIBNNEMUKIINUER A285 1A C

IUTLAIAUTEY

1. Lﬁ'@ﬁﬂﬂfﬂQQM%WGGUENﬂiiiﬁgwlﬂﬂ??ﬂ%@ﬂﬂé’ﬂﬂﬁﬁlamLM?ﬂﬂﬁWMULLidﬁ’uqq ASTM A285 Lnsa C
shenszuaunsidenendnlansufaunaquiidssanszvusermanuuds

2. Lﬁ'@ﬁﬂﬂfﬂQQM%WGGUENﬂiiiﬁgwlﬂﬂ??ﬂ%@ﬂﬂé’ﬂﬂﬁﬁlamLM?ﬂﬂﬁWMULLidﬁ’uqq ASTM A285 Lnsa C

menszuIuNMsdeNesnlaveuiaunaauiidmansenuselasiasiagania
ad a v
0N13798

Faanldlun1s3de

Janildlunsloudensyuiunisleneninlansuiaunmgu Ao IANNAMULSINIUES ASTM A285 103 C
a Ao -
fdwusznoumaaiinaandunisned 1

A13199 1 dudszneumaaiivesminndmunsaiugs ASTM A285 1nsa C

Chemical Requirements C Mn p S

% [wi] 0.28 0.90 0.035 0.040

NS 1 wansE LU TENOUMNAIATTBUNANNATMULIIUEY ASTM A285 1na C Tdusenaumandl
Toun A1sueu (C) 0.28%, wuenadla (Mn) 0.90%, Weaneosa (P) 0.035% wazniuzduniodaines (S) 0.040%
(Kearns, 1982)

nawFeutunudendonssuiunndesoiinlansufiaunagy Junumdnndmuuseiugs ASTM A285
130 C Sanumuiaue ¢ Sadwns n31e 115 fadwns 812 130 Jadwns $1uau 42 wi (21 Fueu) seeseuuy

sey (Butt joint) Tusiumisvins1u (Flat Position) Ingldvjusudiiengnamnssu Almega AX-V6 nszualvivin
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DCEP 7usanuluin 25 Taad uagnszualuin 95 ueuudd avnidon ER70S-6 1w uAudnaaaInLdon

1.2 faduns svezuvesaindon 6 dadwns (Tark, 2017) uiaunaguinldlunsdoude wiansuaulasenlyd
9951N15ka 7 ans/u? (Lostado-Lorza et al., 2018; Croft, 1996)

aa =

A8n15\Tau

insilieudiensyuIunIsWeneiintaneuiaunaqu (Gas Metal Arc Welding; GMAW) faaszuulou

adnLfou (Wire Feeder System) dduaideuagyimini aiadsuwazuiaunaaulvanusenuigiuiiensn

wianvieussgeglvaidmiednegiidn weenunUnaAquueraeumaikazUsInseuUaI01sn Wievimtidusinu

@

Yosiulylyt 0, wiaufaduluussemeadiluviujisenduilatersnuaglansiiindmasuma (Granjon, 1991)

AN52UAANEANNLAUANAIY (Stress Relieve)

'
= o

mseuiiierareauduanfadunisiinnueutuminndfioamgisningamgiinges wazeuuyl
PamgiilliununefinsanauAuanAe (Residual Stress) anmnasruiuanisiinduiumanndfilinaty

Y

a9 39919 ANTUIINNTTIA N1IUAD MIFTUIY NMsAndaN N13An WSen1sWey Lantun1seULIAYeEH 1 hi/in

LazdnIINITEUAIALRYIENING 55 “C/hr §13 100 °C/hr Hasgaumgfinldluniseuaaieni A unndn (Stress

v
a

Relieve) Tne1a 9 lUazegsening 500 - 650 °C Anuseudiiiuiuruasdudidisanidlaindusaznguoznoud

a & & v = < a & 1 o Y = a = v
Unty ﬂﬁﬂqﬁlqﬂﬂqimuzﬂiﬂﬁﬂﬂ‘lﬂ LLasSLuﬂimmawmmw NTLm']iGUuzﬂLEJ'NlI']"\]%VHSLWNaﬂLﬂ@]ﬂ’WiﬂuEU@]'ﬂﬁJ

v
=

(Kearns, 1982) wiannanuusadiugs ASTM A285 1nsa C Miiun1sintugunsorunisilionasfosiuniseunans
AULAUANATY (Stress Relieve) LﬁmmﬂLﬁu%ﬁmummmmmgm American Society for Testing and Materials
(ASTM) (ASTM International, 2017) lafuia3unamsueiuiieui (CE) voumninndmuussdugs ASTM A285

N3A C NUITANUASWONITLANTTY anTaAwINUSINMAISUBUBUWN (CE) 91ngnT (Valery et al,, 2002)
Tonail

%Mn  (%Cr + %Mo + %V)  (%Ni + %Cu)
CE = %C + + +
6 5 15
0.90
= 0.28% + T%

= 0.28% + 0.15%

= 0.43%
a3Ulean mdnndmuusaiugs ASTM A285 1nsa C fiuSunamnsuewuiieuin (CE) gandn 0.40% asualidl
ANULABEBNITHANS T UUS AR BNSNaAuSau (Heat-Affected Zone : HAZ) 393t Tudasaumaigninudu

ANAY (Stress Relieve)

AN529NKUUNITNAADY
Av My a < ° o Al

nuITedlaviinisesnuuunsnaasiuranaisvanuuiangduuu lnedvuadadeildlunisveass

WeAnwdnsnasinvestadens 2 Yade fe gaumgiiluniseunaieAnuAuAnANg kazIaTluNITBUAINEAIILLAY

ANANS (Stress Relieve) finansznusausaladanavauss laud Aanuuduazlasadiganiauinusesiion
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(Weld Metal Zone: WM) kagu3 et undns nan3nus ey (Heat-Affected Zone : HAZ) ¥1n15919a89%1 3 A4

FIUIUTUNUNABDITIY 18 FU LaZTUINUN BINIUNITOUARIEAMULAUANAINTILIU 3 TU TAETRFIAUNITNAGDY

WUUNMENITURaIN Aswandlumnsned 2

AN5197 2 M1519NTBBNLUUNITNAABINITOUAAILANUAUANAT LATHANISNAABUAIAIIULT

AT (HV)

Std Run Time  Temperature N A
Order Order (min.) () Ushauseailon  Anade Ummlmlawswa Aol
ANUTOUY
1 9 30 520 172.4 184.1
2 3 30 520 170.8 171.0 186.5 187.1
3 4 30 520 169.7 185.1
a 1 60 520 159.3 176.6
5 16 60 520 165.3 162.0 173.3 177.3
6 10 60 520 161.5 177.3
7 2 30 570 164.3 185.9
8 5 30 570 167.4 165.8 181.5 185.0
9 6 30 570 165.6 185.2
10 15 60 570 166.7 177.2
11 8 60 570 164.1 166.4 174.7 173.9
12 17 60 570 168.4 176.5
13 7 30 620 159.5 181.0
14 11 30 620 162.0 160.1 184.7 183.9
15 12 30 620 158.9 185.9
16 18 60 620 169.5 181.5
17 13 60 620 167.1 168.5 183.9 183.0
18 14 60 620 169.0 179.8

Naﬂ’]iﬂﬂaaﬁﬁﬂﬂ%’]utﬁ\i

NaNT5IY kazIsINaANI1TIVY

Han1sNAaeIA1ANLLT s uITelarnan1snadeuAIALLT sUS ISR IT BY LAY USIILURBNEHA

Anufou WvhMsiiasgiiieAnwdvinavedian uazaun)ilun1seunagANUAUANANAAHANTENUIIY

FaAIANNLTY Han1TnAanIrAukddluLiazn1snaes wandlun1sed 2 Juadnsieidadeluniseunany

ANILAUANAS LAAILURS19N 3 waz 4 sasalil

01sda1s2neFans dAonssuAans naz:inalulad uK1anendgsisngiagy



01588183NeA1EanNs IAONSSIUAIEnS lazinalulad
UH13NE188s1810Iae
LRU a

2, Engineering and Technology
N AT UNIVERSITY

SAda a

M990 3 nansielasefitensnanea1nuLd U nusesdey

U 2 a0UR 2 (2022) : nsnnIAU-8U2IAL 2565

Type Il Sum of
Source df Mean Square F Sig.
Squares

Corrected Model 242.009° 5 48.402 12.921 .000
Intercept 493852.347 1 493852.347 1.318E5 .000
temp .005 1 .005 .001 971
time 15.861 2 7.931 2.117 163
temp * time 226.143 2 113.072 30.184 .000
Error 44.953 12 3.746
Total 494139.310 18
Corrected Total 286.963 17

a. R Squared = .843 (Adjusted R Squared = .778)

PNAITNN 3 Arduuszansnisanaula R2 (adj= 0.778 danuutedelunisweinsal niedldvdnais

77.80% LLazLﬁaﬁmsw?’hmmLL"ﬁwaaizéﬁ’uammmumsammammLﬁumﬂﬁwﬁﬁmmé’uﬁuéﬁu natlunseu

v
uud

AAEAYBILALANASTIUTIAITeE BN TR P - Value = 0.000 < O (0.05) fail ngLaﬁ Ho aiﬂimwﬂﬁmsmam

o o a

finansznusiudemanuudinaseadonvedunuegeiituddynisadaiisesu 0.05 wionanildidvinaves

N3303EN1IANNSoUNEINITTRLMANNAMULTIA UG ASTM A285 1nsa C frenszuiunaifianeisnlanzuia

Unmaudsranssnusiennundsusinsesiion

Estimated Marginal Means of HardnessOfWM

172,00 Time
— 3000
— 6000

170.00

1668.00

166.00-]

164,00

Estimated Marginal Means

162.00

160.00

T T T
520.00 570.00 620.00
Temp

27 1 wansenuHuvesthideluniseunansamNUAURNAI FNTUAIAINNLTUS IS OY

INAMA 1 LEAILIANUAITOUAANYANULAUANATG (Stress Relieve) Wuln 11alun1sauAaIeAIuLAL

ANATY 60 W7 qamm 520 °C uagiian 30 W qm‘mu 620 °C il ’]ﬂ’l’]llLL‘UQUiL’Ji‘Lﬁ@EJL“UE]JJ@@@\‘I’E)EJN%JW?WLll’e)

Y

a1

L‘U%EVULﬁFJUﬂl'm'fﬂllLL‘U\TSUEN‘%‘IN’TIJ‘V]VLQJNWUﬂWi@UﬂaWHﬂﬁWNLﬂu@ﬂﬁNduﬂ?ﬂ’l’mu‘ﬁﬂLﬁﬂﬁU 177.2 HV hialuniseu

ARNIAILLAUANATS 60 U] qm‘m:ﬁ 570 °C uay 620 °C AAuudsuSIusesteNanaudnties uaviianlunis

Y

PUAANEANALALANAN 30 W7 Tigaumgil 520 °C wag 570 °C manuudsuinasesidenanandniios dufinan
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60 U7 gaun il 620 °C uagfiian 30 urdl gaumgd 520 °C Llnunziazd1u1vin1seuAaIeAUAUANATY

wloangungdiiugungdnlndesdsgungdeeamulus (Austenite Temperature) §90139dn13d swasie

1 =4 v
ANANULT9LA

Residual Plots for Hardness of WM

Normal Probability Plot Versus Fits
= 0
2
&0 L] - L]
3 : s
g . g O - -
3 . . .
2 ¢ .
0 ®
L]
1 4l ! . . .
S0 5 oo s S0 600 1625 650 WETS 700
Residual Fitted Value
Histogram Versus Order

Residual

2

L

£y

-4 - - ¥ T v v v v T
z 4 3 B o 12 4 16 &

Observation Order

487
Q ELS
E
!' 249
ke

129

oo

k1 -2 B o 1 z ES
Residual

A 2 ﬂ?iﬁ]i’}ﬁ]ﬁ@UﬂﬁﬁJQﬂﬁ@ﬂﬂ@\‘lEU LUUNSYIAADIUSLIUTDYLTOM

- % v = v 4 Y

N9 2 FeyaildannnisnaaedimInTaaesuaLgnieassULuuNsaaeieidun1sBuduAIm
9NADIBIToYANEININNTNARDY NUTToyalinInszaeiuuUn@ (Normal Probability Plot of the Residuals)
AukWAFURe dnnsnszaneifisuiuaiUssuna (Residuals Versus the Fitted Values) JUnuuidudassuasiian
Tnavdssdulunaazaunys wazlalafidnvarwuunsigvatelaniaguiuuding Wa1sanandalasunsy
(Histogram of the Residuals) Inanuindeyadinisnszaedndusunsawuuddns wazainunugiinisnszany
(Residuals Versus the Order of the Data) {unisasiaaeuaududasy (Independent) Up3A1AnuAaInLAde
wuImMsnszaeivesiauranndeulsusuuiiudassldfisuuuuiiviveunanddiiuidiauaaianiou
= & a v o & w v v = = = v
fianududaszdoiu (Independent) datludeyailannnmaassdiniuatssvesnuuysysiu Ianugnees
wazteiiold anunsalisuaunisonneeviselumanTiATzvioaneenvamlivenuduius (Multiple regression
analysis model with interaction term) MilansAINENNUSITEINFLUT NTANTBEWATIdENandnLaydnsna

Ufduniussiadudsnu lansaunisil

Hardness of WM = 326.1-3.292 Time - 0.2817 Temp + 0.005778 Time*Temp (1)
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Type Il Sum of
Source df Mean Square F Sig.
Squares

Corrected Model 264.612° 5 52.922 13.210 .000
Intercept 590675.805 1 590675.805 1.474E5 .000
temp 194.045 1 194.045 48.437 .000
time 24.803 2 12.402 3.096 .082
temp * time 45.763 2 22.882 5.712 .018
Error 48.073 12 4.006
Total 590988.490 18
Corrected Total 312.685 17

a. R Squared = .846 (Adjusted R Squared = .782)

PNAITNN 4 Arduuszansnisanaula R2 (adj)= 0.782 danuuedelunisweinsal niedldvdnais

[

78.20% wanillefansanainnuudwessgivgamgiiluniseuaaeainuduandafidanuduiusiunaiiunisey

ABNEAIAUANASTIUTIIYRBVENaANSau T1A1 P - Value = 0.018 < @ (0.05) Asuisfias Hy agulid

o w

Hadusisaesdinansenuiiurea1nundsusnauundnsnanuiauresiusueg1slted Ayneatanseeu 0.0

O

o

SnnadamuinszavgamgilumseunanganuAuanAg a1 P - Value = 0.000 < O (0.05) asulidseAugnng
TunseuraeANLLAUANASEINANSENUABAIALLTTUS AU IR BB WA NS PUB AT U U Tt d Ay sad

52U 0.05 wiena13lddndnEnavenssuIsnarusoundniseumdnndmunsaiugs ASTM A285 1n3n C

menszuunmdeneninlansuiaUnmaudmanssnuseanulauinaendvinanuiou

Estimated Marginal Means of HardnessOfHAZ

Time

— 3000
185.007 O\w\e ——60.00

182.50
180.00

177 .50

Estimated Marginal Means

175.00

T T T
520.00 570.00 620.00

Temp

AN 3 wansznusuvestaduluniseunansAAUANAIN FrSUAIANULTIIUSUABNSNaAILS DU

01sda1s2neFans dAonssuAans naz:inalulad uK1anendgsisngiagy
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NN 3 WeRinsanisladuaaumaiiluniseunaiganuAunnAng (Stress Relieve) kaztialun1sey

AANEAILAURNANTIUSNRBNENaANSou uandliiiudswiatlunisouraeAuAunnA1e 60 Wi g

a

° o A1 2  a a a o ' ~ = P i <
520 °C AT RN 570 °C 1ANAMULYIUTNIAULYADNINAAINTDUANAIDEIUNLLDLUTIULNBUAIANNLTIVDY

Y

FuruiliiiuniseuaaiganuAuAnAndA1ANLTLnAY 210.3 HY Waglianlun1seuAaIgANLLALANAI

a a a

60 ur¥ Ngaungil 620 °C wagiian 30 wfl Mgl 520 °C, 570 °C uag 620 °C AAINLTIVTLINUAENGNE

9 Y

ANuauanadtiosndfignmgil 520 °C wagaamail 570 °C datuddhivangasinuyhniseuaaieANUALANATS

£% = a

Weanngamall 620 °C JugamgiinlndazisgamgTesamulus (Austenite Temperature) 399198n15d a5

Y 9 Y

1 I3 Y
AANULT LA

Residual Plots for Hardness of HAZ

Normal Probability Plot Versus Fits
- .
L]
4 L]
50 . ..
E . '
E 50 - B ittt -
g . . .
- -
1 . ®
. ‘.
1L 4l . y - .
50 25 oo 5 50 1750 1775 0D 825 5.0
Residual Fitted Value
Histogram Versus Order

Residual

457
24
? ELS
2 o
!‘ 244
ke
-4
129
oo -4
-3 2 B o 1 z ES
Residual

NA 4 N1IATIVADUAIINYNFABIVBIFULUUNTVIARBIUTIAUURBYITNAAI N ToU

1n3UT 4 Fegaiildannismaassiinisasideunnugniesvesguuuunsmaasaiieiiunistuduna
9NADIRIlaYANHININNTNARDY NUTTayaiinsnseaeiluuUnd (Normal Probability Plot of the Residuals)
aukuLdunse finsnszaeiisuiua1uszann (Residuals Versus the Fitted Values) jUsuuiudaszuaziien
Tnddssduluwnagdunis wazldldfidnvazuuunsisyasilaniaguuuuaiing Wa1sanaindalasunsy
(Histogram of the Residuals) Inanuindoyaiinisnszaraduduzunsawuuidvin wazainuuugiinisnszaiy
(Residuals Versus the Order of the Data) {Junisasiaaeuainududasy (Independent) Y9IAIALARIALATOU
wuhnsnszneivesmmeamedeulisUtuuudass hifijuuuuivuounandiifiuinmaunainedou
findudasesiofy (Independent) fstutoyaiildannisnanssiimuadosvesrnuuissu faugnios
uazundeield ausaideuaunsannesvieluinanisinzinnneenyaasivenufauius (Multiple regression

v
o

analysis model with interaction term) MiansAINENNUSIEINFLUT NIANTBNEWATIdENandnLaydnsna

L7 v 6 1

Ufduiussiadudsnu lansaunisil
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Hardness of HAZ = 240.8 - 1.619 Time - 0.0873 Temp + 0.002456 Time*Temp 2)

HaN15IATIilaseEieqana

Han1IMaaelAstaianInnuIdulidinanisiassaieganiauiiusesiien wasu3aanundnsng

AuTou whnTieTeiiveAnwaninavedian uazgaungiluniseuasaeanuiAuanAdmansEnus

alATIAI199a01A HaN1TVAGEILATIASIIRaNTIAlLLAAEN1TNAGRY WAASLUAIMT 5 Lagn Wil 6 A1u1T0TAT 1L

Jasgluniseuraneanudunneng tesasaluil

v
a

2 5 IpseasmanIauiuTe o eITuNUTioUAIBAIALANATT (A) gangll 570 °C Wuwian 30 Wil

() gaumgdl 570 °C 1Wurian 60 Wi (C) gaumgdl 520 °C WWuvaan 30 wndi (D) gaumgdl 520 °C WJuwaan 60 Wil

a [N

(E) gaunndl 620 °C Uuiaan 30 wndi (F) gaumigfl 620 °C WJunian 60 Wit (G) liuniseupareauAunnA

U

- ' < ‘:4' P a‘ = o 9 o oA aa
NN 5 LLa%Naﬂ’]i‘Vlﬂﬁa‘Uﬂ']ﬂ'ﬂllLLEUQIUGY]TNVI 2 LN@L‘U?EJ‘UW]EJ‘U‘V]LL(ﬂagﬁgﬂU{jﬁ]ﬁ]EJW‘U'J']LJJEJQ@NVTQ@JV]

ltlunseuraneANUAUANALANININAY A3a1 30 urWl Ngaungil 520 °C uar 570 °C Huwdlduiiazdanalvien

U

a

I3 a a4 a - o &) ¥ as ¢ v I3 .
AUV IRAYNUILIUTDYLYDUANAN Imqaiwqammﬂuimaasmwsalaw LLaSIﬂNﬁS’N’e)g‘Uﬂaa’]LW@ﬂiW (Acicular

Y

a

ferrite) fanwazifundniduduauiuddidansuneuiunuadueumgd i uunTuiaiusuaseside
5

(Leonardo et al., 2020; Almigdad et al., 2020) Ll,azﬁnm 60 U7 ‘ﬁlqmwﬂm

20 °C uay 570 °C fuualtiufiay
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danaliananunduedenusnusesdsuanatduienty awinidunaainnisnszateanusauaInususoy

a a

Waugusnmdniwansenuseu (Zangeneha, 2020) walllewUTeuiiiauiunuinfigamgi 620 °C fiA1Aauudad

=

Windueradunaliiosnfioamgll 620 °C iWusamgiilndazivgnmglesamulus (Austenite Temperature) 71l

q U

ANNANIALUNITYATUNFII1U (Helio Pires Junior et al., 2019; Croft, 1996) 9ldlwungRaziuinniseunany

¢ o - S

anuAuanAg tnefilassaiganiadulasaiaiisalan uaslassasvesdagannesls Tanvausdundndudy

AuAUT AN TUNEIUTY Moo UEUTUNUIBUTEIUNTEUABIEAUAUANATT LasTUUTauT L
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insuneunItunudenildiiuniseunaneanudunnds Jandrldinssiimenuioundinisdenmninndd
MULTITUGS ASTM A285 105 C snenszuiunsidenensnlavzufaunnquilvinadsanssnuseranuuduas
Tassasisqania aenndesiuauidoves Hassan Sharifi et al Alsvinns@nwinansznuvesnssuisniseunans
AruduRnAsTidenarenuaLTAnauarlnsiai AT situTiionsng q veundnndt A517 Semuiinssis
N130UARANEANNLAUANA1IME N5 surasanauLT S usod sutazuT MRS NS WA LT B U

(Hassan et al., 2017)

Al 6 TassasnaganiauinaundninanuieuveiunuiisuaasauAuanA1 (A) gamadll 570 °C WWunan

30 Wil (B) gaungfl 570 °C luaan 60 wift (Q) aaungi 520 °C Uuvian 30 w1l (D) gaumndl 520 °C

Juan 60 il (B) aaumgf 620 °C Wuvian 30 wifl (F) gaumgdl 620 °C 1WBuaan 60 w1l

(G) lRIUNTBUAANEAULAUANAY

1Nl 6 uazranisaaeumeuLddlumed 2 deSeudisuiudasseiudadowuinilogumaii
T4l unnseUAaIBANLLAUANANS (Stress Relieve) 1iiuaNnTy nan 30 Wil ﬁqquﬁ 520 °C, 570 °C way 620 °C
fuunliuflazdmaliemuudaadeiuinandvinanuiouanas Tassaugamaliulassaaisalad uas
lnssasnadnuuuauamnuneslsy (Widmanstatten Ferite) fdnvasidundnidursutrsenisesialuwuanieaniu

1As9as 9 iAintulelasanisnsinsidusisaninusiiasesidan (Leonardo et al, 2020) fifinunsuneuiu

'
a

pudFUgn ATty wagiinan 60unit figumndl 520 °C uay 570 °C Suwnltuflazdmalianuud
Wwasfvinandnsnamiufouanautuiiontu iesndunasnnisnszasanuiousnuinusesideng
U3naBvEwansenu¥ou (Zangeneha et al, 2020) uazitgungd 620 °C frnanuudeiifistueradunaiiosaini
gaumgdl 620 °C WWugamgiifilndasfsgamgfioaamulust (Austenite Temperature) fifiauanansalunisgady

N&9911 (Helio Pires Junior et al,, 2019; Croft, 1996) lal11111¢7A 9¢111191A150UARI8ANULAUANAIY taedl
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anas Tassainsqaniaiiluniseunaenuiunndng Wulnssaafisalayt uazlnssasdnuamaummmuiesls
ffdiansuneunirdunudeniiliiuniseuraennuifuandn Senanldinssdtmennufeundmsiden
WANNEMIULSITUES ASTM A285 1nsa C fhgnszuiumsifonsninlansufaunnauilavswadaansenusioraany
wiiuaglaseaiiagana aenadesiuauidoues Hassan Sharifi et al Aldvin1sfnyinansznuresnssAsnisey
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(Hassan et al.,, 2017)
d3UNaN1339Y

wan1svadevAnuLlaznaaeulassaiisganiavesd wud sulvnnseunaisamAuandng
flgaumadl 520 °C 1Wuian 30 wil, gaumgil 520 °C Wunan 60 Wid, gaumad 570 °C WWuran 30 wail, gaumgdl
570 °C 1furaan 60 udl, gaumgdl 620 °C it 30 undl, gamgd 620 °C it 60 i uardurudond
lalsiumseunaeauiduands ansaasuldaanuudsnuendvinariuioudidanuudiadonnni
Aranuudauinasendeudunauiandiutszneumaniivesandon uaziunauanuinusesdon
fufamsvoulavonlafunaquiiliuinusesidon fsnsmadusitinininandvinannuiou tastunu
Foudi lilrnunseuaaeaadunndns wulassairafisalasi (Pearlite) uazlassadraeslsi (Ferrite) 1lu
Tnssadsiuiansnmsesiden uastdnanumdvinannuieu Tnsudnanemdvinannuieu fimuudaadeun
flaainiu 210.3 HV Viasesiden damnuuiaadouniigawiiiu 177.2 HY wastunudeuiiviinisounany
AmnuFuANAs Uinasesideniifiianuudedetosiianiaviniu 154.8 HY figaumgdl 520 °C Wunan 60 wil
wulassadradisalost wasnulassaialesloifidainsunenuiu ulassadenu vinusesdou Adaemnuuds
wasundigaiianvindy 175.0 HY figamadl 520 °C 1duian 30 it wulassadaiisalar uaznulaseasng

'
v = 1Y

wieslsimdansuneuiululaseadenu wazuinandninaanufounidannuudsadedesdianiidwviniy
154.8 HV figaungdl 570 °C vluiian 60 wii wulassadruiisalasi wazlassadraveslsindainsuneviy
Wulaseaseiiu vsnandninannuieuiidaanuuduadeuiniigadawindu 185.9 HY igaumgd 620 °C
& = v ac ¢ % e & & a v & ] <
Jwan 30 wiil wulassasraiisalan uazlassasravlesisindiansunerviudulasiaiieny anAnuuds
A 1% a a % v & - A o 1% % & =
Nanauazlaswaiganiadsuudasluiintasvesdunulisuniin1seunaienuAunnAng LasTunulon
ldiunseunaeaEuANA1L (Stress Relieve) auiiuledn n1seunatendunnA1e ndsnsdeuminndn
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ABSTRACT

The research aimed to study the guidelines for designing comic books on online media. The
guidelines were expected to be used to create online books to provide youth with knowledge about a
relay race and to promote athletics in Thailand. The data were collected from youth by using the
questionnaire.

The results showed that the respondents were interested in a relay race. According to the
demographic data of the respondents, their age varies: 61% of them were 1.16-20 years old, 27% were 2.13-
15 years old, and 12% were 3.20-25 years old. More than half of them (58%) were female and the rest
(43%) were male. Most of them (69%) were pupils and the rest (31%) were college students. Considering
their behaviors, their most preferred platform for comic books was Line webtoon (60.17%), followed by
Kakao webtoon (19.46%), Manga Pluse (12.38%), and others (7.96%). For their reading frequency, 54% of
them read 2-3 days a week, 30% read 5-7 days a week, and only 16% read every day. As for the types of
genres, the highest number of the respondents were interested in action (38%), followed by romance (33%),
comedy (18%), and drama (12%) respectively. Of the sports comics, Haikyu was more widely known (39%)
by the respondents, followed by Kuroko (25%), Free (19%), and Run with the wind (16%) respectively.
Concerning the length of the story per chapter of comic books, most of the respondents preferred it to be
1.25 to 30 pages long (48%), followed by 20-25 pages long (36%), and 35-40 pages long (16%). Most of the
respondents preferred color image books (77.90%) while not many preferred them in monochrome
(22.10%). Conceming the character design, 63.7% of them preferred the semi-realistic design, 23.9%
preferred a realistic design, and 12.4% preferred a Chibi design. According to the forms of graphic novels,
69% of the respondents preferred the manga style (Japanese style) and 31% preferred the manhwa style
(Korean style). In terms of the respondent’s interest in the relay race, 45% of them are interested in the
sport’s rules, 35% are interested in the relay race background, 19% are interested in the relay race outfits,
and 1% are interested in other things related to the sport. The data also reported that 78% of the
respondents would be interested in the relay race more if there was a comic book to educate them about
this sport while 21.2% of them responded that they would not be interested in learning about the relay

race even though there was a comic book about it.
Keywords: Relay race, Comic book design, An online comic book, Youth
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AT nguszasdiflefnymavesamueinaneaniinduseUsinmnasisilad way ansUssnouituedin
yasd@mseadnalanaes Insthamseadoralanaesialunnefidanueionaneendinduluasazats
lalasiaummaseantan udw 0, 1, 10, 25, 50 wag 100 Jadluais muafu vin1sTausununaelsiaduay
ansUszneuiluedniiingn 0, 1,2, 4, 6, 8, 10, 12 wag 24 F2lug auaidu wuin anududusesaisazaie
Lalasaumasoanles 100 fadluans vldusunanaslsiladanasnImils fissozinan 12 21us wagliuTuna
arsUseneufiuedn Wiy 255.63 me/ml nnsAnmadsiaguldinieldnngidanuaisnaneendiadu

ameddumaianaonaunsassyldifominiimsrdnasusznoufiuedniiiatu
AEARY: AUASERIINEENTNTL AaBlsTlad a1sUssnauiiuedn Aalavlaes
ABSTRACT
This objective of this research was to study the effect of oxidative stresses using hydrogen peroxide

on chlorophyll and phenolic compound contents of green algae Cladophora sp.. The green algae were

incubated in medium various hydrogen peroxide concentration ranged of 0, 1, 10, 25,50 and 100 mM,
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respectively, at room temperature under continuing white light. Chlorophyll and phenolic compound
contents were determined at interval times, 0, 1, 2, 4, 6, 8, 10, 12 and 24 hours, respectively. The results
showed that the Cladophora sp. had reduced half chlorophyll contents at 100 mM hydrogen peroxide (12
hours) with phenolic compound content was 255.63 mg/ml. This finding conclude that green algae

Cladophora sp. could grow under oxidative stress by using enhance phenolic compounds.

Keywords: Oxidative stress, Chlorophyll, Phenolic compound, Cladophora sp.
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a1v31e (algae) Iniludsdidinvuiadnanusaihunldusslemnilivarauszian 1wu Usinauninunani
trdaunde omnsaukezdnd Jethnn endnwilse fadinsiuniiamsisunlduselovdluiuanaiinssunige

(mﬁ 2558; mmaf!, anus LLaSﬁiﬁﬂﬂ, 2556; EJ’N] karAny, 2552) 61M37837M150WU191W31ﬂW11JLL'Viﬁ\‘i‘Ll’] LU N9

q

mawleuaznindanu dn1sdiamsen1uslan Send amdiewn (Spirogyra sp.) Wag amsigln (Cladophora
sp.) uay Insulsguilundndusiommsnaneusziamiosnamieiiauamslasuinisgauluseansems
Uszianlusiu a1slulawmse Todudndu Janfiu waz wistn waz Jansiueyyadasy ((dusd uasaey, 2556;
FJUNUT wagausd, 2555; Uy wazeusini, 2556) Jagdunywdaissegnteldniiziaienanesendindu
(oxidative stress) 1nnane 19y uasdansililetan uafivdsnadenainafude uas msiasuulasgiieniaves
Tan dawaliAnnsnseduliiiineysadass (free radicle) lusnameviliiAsuansenussguanvosusazaud

wanenefulusuianisiisienieusuiilisinueyyadasy (antioxidant) lasaiusiae (usung, 2560; Noori, 2012;

@

Jebur, Mokhamer and Eldemerdash, 2016) fqtun1dend msuduslnAAedoanILae ST oL iLaNs

Aueuyadaszlisnanie viliamseduuamnadenuildlunisndnasiuoyyadasslasianizaisuszneu

'
P

winfluedin Wewndsenuitamseliansdueuyadase wag Sudioyyadaseld lnvamsiesudnansengeg

aa

neldnzfidanueieauanaiaiu lun a15e1ms e was gaumafl anudunsn-wua uaz AnuAy deali

a

avgsaiulaanas verdedinisususaiunsanusaanzwaitulasenisnannseazanansnanduiian

o

ANuAsEn WU neldanenuAninisazauanswinesalulnsimaunugd (osmoprotectant) loun Insau uay

auusvesnsaesiily luawseddeunuhduiioananueisannussiuesalufinuazanuluiivaininde

t%

wonand dedndnarsdueyyadaselduindu (daira et al, 2017; Haq et al, 2019; Laloknam et al., 2014;

P

Sitthiwong, 2019; 838, $ANUA UarANS, 2555; SaunnTel wazAme, 2555)
a o d’l o = L% cY 1 1 a a a a v I3 ¥ a a o

PATEivhMsAnuiuiegenedleivinaalanassidnvas uduaedileinaranuisatinun

Uslnaldillosanniansenmsussanlusiu Faiiu wae infeus saudiaininleias (Michalak and Messyasz, 2021;

Va v =2

Nutautaite et al, 2021) fstufifodsfuuAalunsiuguaesamievindfenianssduie Wi manans
oyyadasEINNDY WU asnquituedn Tasvhmstuansesiadniglfannseieaanasilioyyadaslneld
arsazarslalasiaumnesoonlas (hydrogen peroxide; H,0,) %wﬂﬁa%aﬁaﬁaaaﬂm LANISAARNINANT
Wiyiulaluszerdudonisinuiiuaaslsilad way Aamunisaiiasseneufiuedn Kujutnguszasdves
nuAsEefinynavesnuesnTIneentinfusieUinuaselsTladuazaisuszneuiiuednluausedidoinan

Tanaes ieduwwimslunsihlulisslevidmiuduwmaemsasuiuoyyadasesely
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ASLASEURR819E MeEIRgRalaNaes1 (Cladophora sp.)

thamieddeviadumenalanass) nnveslfiAnsnmaivingimaniiall anginermans
uAnedeaiuniunsilen wnsidsduomssiauiada Bristol medium) few 6.5 Tutaidsswuinduniu
AUGNANY 15 LURAWIAT g3 25 LYufiuns Iﬂ&lﬁmmﬁgmqaﬂizmm 20 WURLLAT INEA BIANANMETIUTIA

gamgiivies iuuanaderodu 12 Filus inesidsaduszezim 30 Tu newhnismaaes

ASANWINAYDIAINULASYNDBNTLATUNUEMIwETBInalaNas1 (Cladophora sp.)
W3EUBIMNSINERgerlaUSada NuUsHuAudNtuvadlalasiautnaseanlan 0, 1, 10, 25, 50 wag 100

fadluans ndudeamsigan 91U 3 niu ldvangusunawin 250 dadfing uaiinemsinzidesidany

oA a v

Wuduvaslalasiawnaseanlanunnaneany Usuins 150 Tadans Uufaunniivied kaSULEISISUTIRNaDALIaN

9 Y

PMNHUNNTIAUSIRaalsHadLara1sUsenauueaniiegn 0, 1, 2, 4, 6, 8, 10, 12 way 24 lae auansu

Msinvsununaalsiaa

mMs¥ausinanaalsilad dauUasainiSves Phetprom (Phetprom et al., 2021) Inedsamsieanusune
0.1 n¥u dnlvanmnaslsiladlagldiomueatuduainiuilulmnudeudaelulasiniigs 400 Sa szeziian
15 3unit wadtal Aty udnhludumiedinuga 5,000 seusoundt iWunan 10 vt wawlafiulidunadals

msinwazAaUsinunaslsiaan L sves Wellburn (Wellburn, 1994)

nsIaUsuaasUsenauiuadnsau

a

mMyinUsinamsUszneuTiuedn fauUasanniBues USayan yadu uazany (52550 wazAE, 2564) 49
amsenarlavassanUsunn 0.1 ndu Wluatnneulngldienueadudu Ysumns 10 fiadans vuisliidunan
10 ut Wlutumieafinnanga 4,000 seusoun? 1Wunan 10 Wi 9ntuidlausinng 50 lulasans naufy
a13azane Folin — Ciocalteu Reagent U3uns 250 lulasdns wagiivaisavansluifonasusiunanududuios
aw 10 Tnsniwiindeusinms Uswms 200 lalasing wanlidniu duftonmgiiviesduiim 30 wit srnduiilute
ﬂ"]miamﬂﬁuumﬁmmmm?{u 765 uluuns tngldia3es spectrophotometer ﬁwmmiamﬂﬁuuaqmﬁﬁErur’fu

NIMUINTFILVBINTARNAGNRAZ AU NESUSENEUTWANTIIMNA UMY Mg GAE/g Nea13e

n5Rssideyanieaa
MN1INAABIIAA 3 91 IUKUNIINARBILUUE ALY Al Completely Randomized Design (CRD)
ATIERAMULUTUTIU (ANOVA) Loy 1Tsuliisuanutana1euesaadelaeds Duncan’s Multiple Range Test

(DMRT) fisgsuarandesiufi 95 wWesidud (p < 0.05)
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nsdnwiluaiel naztadenaneendndufi il usununaslsladanatnd 19anaazUnd Ao a1sazans
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01sda1s2neFans dAonssuAans naz:inalulad uK1anendgsisngiagy




— e e ik

01588183NeA1EanNs IAONSSIUAIEnS lazinalulad

UH13Ng1ags18NNIagy
LRU nce, Engineering and Technology
BHAT UNIVERSITY
50
| a b
= a
E40 T b
‘é” i c
J30 + d
S : e
>20 T
Q
S X
e]
=10 T
U =5
0 -
o — o N o o
—i (o] T3} 8

H,0, concentration (mM)
AN 2 HATRIANNLASEADBNTATUABUSUNAaR S aaURE s 18d eI laNaes17STeELIan 12 T3Lud (n = 3)

NaYRIANLATENDBNTATURBUSUNAIE1SUSENaUHLRAN SNBSS I TEAa laNaas)
Wiathansanane uainansedldgrnanlanassineastnglian1izAsenaand LAt uIINasaLany
lelastaunesoantananududu 0, 1, 10, 25, 50 way 100 Jadluans sereenan 0, 1, 2, 4, 6, 8, 10 way 24 F3lus

Tausunaasusznauiiuednsulegldnsaunadnuasuinsgiu wanmananini 3

300

’—_E’ a0mM
“‘g, o1 mM
= 010 mM
g 200 25 mM
b ©-50 mM
% 100 €100 mM
L
=
(&

0

0 4 8 12 16 20 24
Time (hour)
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