UszmaAumingrasimalulagwszasuinaisuys

1599 NUMIANYUNYINITZRBUNE WM TUdiA WA, 2563

auiuvivedemaluladnszaomndouy’ ldaudulasimsnuasanyunesnszaaund
lneiiinguszasdielvinunmsfinwundnfne siessdudsyginsuasdudindne Aldnennuay
AuanNn uazaulild dsurtnisdinw 2547 sudisllagiu

a1dsgamuAulude 8 uisssilsuumingrdeinaluladnszaoundisuys 119ae
nasuMsANYIFmTunAnw w.A.2553 YsenauiuufnuenssuNINUNYINIEIamnal Tuas
UsquAden 1/2563 Tui 19 Jwien 2563 F9lisen1anun1sAnyineswszaunaunvudia
Tidwialuil

48 1. Usgmatiilendt Usemmumninedemalulagnszasundisuys 5ae yumsing
WNYTHIERDUNAWMITUNR WA, 2563

18 2. YsgmaliinateduldiuinfnvimuinesnszreundrunTudinnidfAnwilul
msfine 2563 WWusuly

78 3. luuszmeall

“UMTINENEE”  VINEANNTY  INTINENdamAlLlaENTEIRINATSUYS

“ANIENTIUNT” MANEANTY  ABMENTTUMIVUNYTNIEIBUN

“nu” MNEAINTT UATANUNYTNIZRBUNANM T U
« Yo 9 ' Yo Y P vV =3 v
Hlasunu mnenNdl GlasuAnidenlusununisAneinysnszaounan
WNUAR

90 4. TngUszasnvamu

a

Weatuayulidndnwiiasedudsgglnnfifneain anuaiunse wasiiaulas

[

finumsfinweaensseziiansanuinseylundnans wavarglaeulandmun

9o 5. Huusnsdnassyunsfinwinasuszasundumiaudioidu 2 ngu laun yuatdvayuy

WANgns uagvuatuayungiide laglinsdnassuagnisaniiuaueiail



5.1 yuadvayunangns uyunisinwisunisiiansanvesnaivy ietieasulsy
wamuiduudsluniaie uasiaundunguideldlusunae

5.2 vuatuayungiide [Wumsdeassneldadanesidevesmineds ieduasy

9 9

1%
L <

nauidliduudedaiu

£

1o 6. ranTRvesiiavvesuu HadnsezdeslinuandRsiil
[ Val aal 1 a =l a :!' -ﬁ‘ a
6.1 1wl uusengin LiusenginunioneysengAnudunideuds

6.2 Lﬂué’ﬁmmmmmﬁwﬁmmiﬁm'u nANAD

a

(1) lnsuifesateuluszaudigyes wazlasumsdmdenlmdrdnwinelusedu

Ysyaln u3e

a a

(2) Wugdnianisfinuseduuiganes wsenninasdusanmsanwineunisile

aaseu Un1sfine) 2563 uazazldasunudygisaleiilususesmsaunsne Tnsfinzuuuiade

azaulitiounin 3.25 waglasunmsandenlimddnwiselussauligailn vie

vaa a

(3) udiiinanudeadneassa wieutnnssufidenndes wisduiusiundngnsi

Y
\dendnw 1Wunusedny
6.3 \ufinsennarduinizdiemdeuarativayuianssuveaminerdensludiy

s & wagmsviyingsfau sy

6.4 \Judnawnsafnwwuudiunainelussesiiainisfinmvemdngnsmindnw
AN

Yo L4

6.5 §lFsuyuazdoslidunududousunuil nsddousunuiu Weglunaiitiaves
ANENITUNMIVUM IANYUNYTWTETBUNA
6.6 AuANTRDY 9 FufiAnznITINSAMLA
o 7. MsansuarISnIAaden
7.1 afiasmunuies
7.2 I§unmaausdelasanznssunsyela 9 vouwminendt Ang wsen1AIv

<~

7.3 195 UNMsausTo 3N UTEN I e TneANUsILileiuaIAnsNIN1ASENSo

&9

tONYU

lngdfiaulssasdatiasiunu nsdinuatdvayundngns desadasidnAnuseeiu

U3 Inueauing s suivuanMssualinswas AnEenvesuniIng sy



dwiunsdlvuatuayunduide Aadenuaiaustediiansvesuyulavdtnauidy

q

UINATIULAENUSARS

o 8. Waulvlumssunu

v
[y

8.1 glasunuazsewihdyanssununasdygrmussiuliiseuion

8.2 sypzhianlumsiunudenusreziiainmuslundngnsivinty luannsaveny
szoziafunuld wasvnnglasuyudisamsfinuneuasuszesnanfidnuadanan ssiioindudn

mMssunu

a ) a £ ] Vo Yo = oA <
8.3 ll‘Vi'TTV]EJ']ﬁEJQ%W?]'\?EU"IIMFYJ'\NL‘Vi‘lﬂj'ﬂU53:1,@iUV]ucL‘WiUVluﬂ'ﬁﬂﬂHqﬁ\@Lu@ﬂLUU

9 3

seUlaeRTUIINNENNUNAIR D LUT

(1) glasunuazrodinanisiseundsazaudliodulnisAnwilisiingi 3.25 vl lu

v a

nstimdundnansdslifinsfnsseirnvgdesdiauimwivesuidusziud

(2) glasunuazdeuandliiiuisanufundilunisviinuide warlunis
Andunsmuununsanefinneld weliaunsadisanisAnwegdfiguamuarlunatfiniivue
lagsa4darinseuaNATIiINAIANSANYT gl lauas1eIuAUAIEIR NN INg dY

v Juiy nslilasunisiansanlilasununisfinusaiies

L% ¥

(3) glasunuazsondrandunun uandsuaiiud visidnsiunanssuiy

b ]

Unfinw1du 1 arunun1inerdelaudaliidniiu uazazdesdiovionazatuayuianssuves
WINENSE NluRIUIYINTT deau wasnsvinyungeRauausssy sl ndlasunulignsiy

Aanssudredulaglifivesuanans Suny envlildsunsinsanbilasununsfinudeliies
10 9. glasunuaglisuRuatuayu deil

9.1 ﬂ'%é%’%aumaamwsnmmmLmumﬁﬂwwawé’ﬂqmwhﬁu lyanunsavene
srgzale

9.2 AIATOITNNUITIYTIAFDY 1ADUAY 8,000 UM AABATEELLIAINNUNUNITANY)
vosvdngmsviniu iannsavenesseziails

9.3 fleFunuiinasnuive TaoiudiBeudeusn (First Author) uwazffiaily
saTInssERuLd Tu Q1 wie Q2 vesanviviieates ugiudeya Web of Science
v3a Scopus iUsznmangalutuidmauideifu Tnsezatuayumsafuiunainddely Q1
113 10,000 U o 1 unam warlu Q2 $1uau 5,000 U fa 1 une TasRasanvdaaind
Tesuudemanismouiulnanun vefnunuds Inglvinmsatuayuniglussesiianluvdngns



8 10. NAUNIIVINTVOIE AT UL

10.1 witebhdulumudeulvwesu ldsunusesiinanuiifanilusansmeinms
sefuuIA Swnuliiding 1 3. wazdesdisaulidesnifiseylilundngnsvesflisununeu
nsd SN AN ﬁ”’aﬁmsmsmﬁmmsﬁuﬁaqﬂswngiugm%;&a Web of Science %38 Scopus
Tngranufifanisoaduunamiddodiuguiuy (Full Papen) Alildunaruiiinainmsssduanay
Usegui®Inis ¥3921581591N91UUTEYUTYINT LATNAIUAINE1IADII9NNAUITEN
IneninusitevediSanisfnmssdusiygninvesnu uasdldunudestifoldududsdrduusn (First

Author) w’%a@:umwﬁﬂ (Corresponding Author)

10.2 MNINAIUBY 9 19U NaUAlATUNI5INENTURT 1uUUIRNTIL SUBBNLUY
a31sassA issuuuuiansmhlvldussleviludonded visassausdlevlinudu lasunu

g1aveTunuMsAnwIRIELI N s sEluwasle

10.3 lunsainlaweunslunnsarsauninseduas 19 Nature, Cell wag Science

dlasunuensresunuMsAnwiiisdnanyuieselumesle

10.4 MIANUNLNEUNIUIDLAUDNAUNINUANI DUIAIUIINNANUITTUSERY
USrygy1ln aedeaseyluindinssuusenia lagszydn “numsfnsungsnszasundumdudia 910
um"“;wmé’mwﬂiuiaﬁwwaauLné’ﬁﬁuq‘% : Petchra Pra Jom Klao Master’s Degree Research

Scholarship from King Mongkut’s University of Technology Thonburi”

< v

v aa Vo a A a = % Y awv & o
U9 11. 1UﬂimV]§§Lﬂ§UV‘]u qmﬁs@ﬂﬂlﬁﬂﬂ'ﬁﬂﬂwq AUAI 98 NIDNUANINNISLUUUNANE

939 Iu'mmiaﬁwL%ﬁ]msﬁﬂmmﬂuﬁmumsaznawmwé’ﬂqm #39LASUNUTNFDUNUNUDUNIUN

szyludeulvvesnuiiu q il Tnglifivanasuaums flasunuasdessaldiiuyumsnyaiu
Srnuildunnuminerde anelusseziian 30 fu duuduilasuudennuminerds mnu
fvunszeziadanan Glasunuazdendenendelusnsifosar 15 sel duudiudaaniuasy
fvunszegnafang uazlunsdiglisunuieseroudse IWlusasfidevewminerdelunis

NI

o 12. glasunuiniuanmainnsidutdndnwdewmedielil Tulasueniiuainnisyald

12.1 ¢y
12.2 Wutheywwann Inuilteulianuszneu visenniduauaiioulsninuaunse
12.3 WWuypnainaain vienniduauliamuaunse

12.4 R BUMUNANENTINNNSINUA

4



= 2

NIfININYe 12.2 wazde 12.3 uanwmangiumanisunnganlsameiuialudana

£ o b

voesglasliunndrimsinumszyienuduiie ywnann Inavteuaziniuieu liauuszneu

u

fana yiliglasuvuliannsadnwdelule

fo 13. Wiuseauaugnssumaduginuimsiiiduluauysenal Tunsdnfidedaviouds
= cday vo &g w & wa o o aa o & o & A
wiensfinilamvualiluvsenimil iusgsmuangnssunsilugiidwneduaitadednn Mmdmie

0o aa  a & & o
Ailladuvelseauaunssunsiaduiian

Usene o Uil 19 Suneu e, 2563

[ —

(5D9ANANTI9N5E NS.LY AR AUNITNG)
USE5IUNTIUM TV UNYINTZIDUNEN

wIvedemalulagnazanunasuys



