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w9 Tuguuuusing 9 Anansenugs
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ELOZ2: a1usadieed AN neIngamtanswaginalulaguiuszeg ne bglueaiunig
wAlulagdinm
ELO3: fivinurdugimanaluladiinmlunmsufoinudioutlotiymildudou
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ELO1: Famidugh fnusssuadusssumainns uazanansavhauduiindmiugduls
ELO2: a1115aU183AA1M3 N1eTngrarans uazinaluladuiussene lelusiunig
wAlulagdinm
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ELO1: fanududin fiaasssuasesssuniaivinig wazanunsavhauluiiusiudugauls

ELOZ:

WwAlUlasIIN W
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ELO4:

NRIUIUD

ELO3: fivinwetugsmamnalulagdinmlunisujifauieuntedymndudou
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pneaumaluladgdinwadelval

au1sad1eeAANs MeInemans wazinalulagunuszgne leluaunig

FUINTOIAANUIMANALULABTIN MV UAIMN A UFRT vT0 Ny NT0aUNTY i

q

ELO5: @9bAS18190LaN0A0a1T WALNEWNINAINUITEIVINITNIUSELAUTIR KN3058AU

a

Y

WA Tuguiuusng o Niikansenues

ELO6: @351991u3d8 aedmdus viouinnssulvdlasldimadauazosdainusniesiu

'
Y]

wAlUlaETINNUUNUFIUVBIN1TTANTURATEUNIIINITNON I TARMUN S8 U

Tudusing 9 NeluszAUT@ Laz/WIouIuTIf

2. wHUARILIUTUUS

LAUINRIU/HUNS

RIGEOIRIGR

1
IUNY

1. Ansimu/Jsusanis
IANISITEUNITABY NAYNT

= =
ﬂ?iﬁauﬂﬂﬂﬂ’]iﬂﬂﬂ’]

1.1 dnsUszifiunanisdanisiseunis
dou

12 fnmsUssguifiofiansanuuamians
W wazdsulse M53ANISiSeuns

dau

111 $18uRanIsiseus uay/v3e
HANSIANTSISEUNITARU (UAD. 3-7)

1.1.2 @na1snsusulsansinng
SEUNITEOU/NAYNG N15dOU (1AB. 3-

7

2. YSudsmdngnsyn 5 1
Tydlaaunmenunese
UINITFIUVBIFITINNU
ANENITUNITNTRAUANY

(a@ne.)

Uszillugunmmangaslnen1siinsen
wAEIALMNAIVITAUNINTF TN
AENITUNITNTRANANY (anB.)

ANRUA

2.1 T19URaMsUsHEUNANgRS
2.2 nansuangnsatuuiulsy

897

3. YSuusmmangasyn 5 U
IWaenAaesiuAIUABINg
Y0IUTEINA/HUTENUNNT
waznsiUasunlamng
NSANEYY d9AN Uag

LASHEND

= a =
ANTINITUAYULURININTANWILAY
AMUABINISVRIFIAY hazUseLilu
nangasineilamineves

(stakeholders)

3.1 18U TUTEUENENS
3.2 Wnansuangnsusulse

3.3 S18UNANITANYIANUTINE 1]
AOVANgNIVDIN Y Uaudin

3.4 n3UsziuanIenui

WevaIanglukazAeuen

nangnsusvey 1w Undin
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MUIAN 3 FTUUNITIANTITANEY N1SALTUNT LazlATIETINVINANE NS

1. STUUANSINNISANEI
1.1 s3uUUy
szuunsanwduLuunInia fe Yn1sdnwindsuuseanidu 2 nan1sAnwUng nile

AANsAnwUNRTlszezansanylidaenin 15 dUa

1.2 msdamsAnennaggiau
anadamseunisaeulunageiowlunsdiavld Tszeznainisdnwlidesnii 8

dUnii lnendulumupniznssunsusmswanans

1.3 nsisuRgmdginluszuuniniag
a = 1 a [~ ¥ YY) a [ a a a Y = [y
AseULAgarReAMUUlUALTaUIAULN NGNS U ASUASUNTILSAl 11P8NSANYISEAU

JUNAAN®ET W.A.2559 (ANAKNWIN A)

2. MSAUTUNTUANGAS
2.1 Ju-anlunisadunisiseunisaau
AARU WOUFMIAY — SWIAY
navany PAUUNTIAN — WEBAIAL

MAgaseu  Wweullguigu - nINYIAY

[y

Seutuduns 9 TuAns 13an 8:30-16:30 U,

2.2 aauUAvaitiAne
Hadnsindnwazdesdnuantinily sudedaduuminerdeaiuasunsilsniinie
N3ANwITEAUTMANANYT w.A. 2559 wagu1unugintwsenged msunisidnduddnszau

UauinAn®) IN1INg18uATUATUNITILIA TINTRERANITADUNIYISINGUlANILNMNIAMENTIUNIS

IS LY

N5gANANYINIVILA LLazmmauUaLawwwmﬁﬂmzmiumiu‘%miwé’ﬂqmﬁmumLﬁmaméfﬂﬁ

q

wUUN 1 15un1s79e

wuu 1.1

a

dugdnsanisfinuszaulsyalneduidnermansdinmynauivinieau1dui

Y
a

WNetes Aedlansamasazan 3.50 Fuly uariiuszaunisalnnuidelaeiinasuinfnun (publication)

¥ v v s

lusgAuuunanddedadinsidudeusn (First author) n3er Useiusussufia (Corresponding

Y
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author) 9819188 1 1589 kazkauLud oty druntswesinendnususaus I Anus luseau

g7

[ v v
¥ = v A

Ysygln ineilalenidlvigiiuszaunisalanunsaaineassanasunieniudug Wundu visildes

IASuAINILIILYOUINAMENTTUNTUSIIVANERS

WUUN 2 AN15158UNISE0ULAZIINIRY

wuu 2.1

a

& Yo & = o Y a s a = A A
L‘Uu%lj?ﬂLi‘ﬂﬂ']iﬂﬂ'iﬂ']53ﬂUﬂﬁQJ]QJﬂIVW]'N@']u’l‘VIEJ']ﬂqﬁmﬁsﬁjﬂqwnﬂﬁqsﬂqjsﬁqﬂiaaqmqauw

o

Aertes MaildedldsuanuiiugeuaInanenssunIuImsnangns

wuu 2.2

1. WuddisansfinwseaulSygssvnesnuinenmansginmynaiunivinied1vidu

o

PPN D o = = a & A o vala b = ]
MAgIdes NilkansiSeufinnnIawdeazay 3.5 JulU iewaungnddnenmadliaunsafnusie
Tuszaugald ieldedldsunuiiureuanAuenssunsuImImangns 3o

2. 1u

[

MasAnwseauUSyavluvdngasineimansumdadn arvinaluladdinim

UMINYNFUAIUASUNTILIA FINUNTSeulutu

oo e3°p

YDIAULINYIFER 1 nefinsaRagasay 3.50

il
& ~ Y] vaa o = oA ) a v o Av Yo
Yuly ieadvayugAlidnenmes annsafnwdeideduszaulsayaienls Niddsslasuaiiy

Y

AUTOUIINAMNTTUNITUSISUANERAS

2.3 Jgymvaslidausnidn
1. fnuzuazanuitugiumeinisdumeluladdanmluaanisiansmadiy
#199 (@inenluana dnd Ay uazqadainen) Ausndnedu Muludsnsvinsinyznindeu
Tassnidde wasmavinidvedhadussuudunon
2. fiuduasiinueiugudunvfinguuaznisiomsroudisios

3. Yayyvesrnunauaaununing

2.4 nagnslunrsandunsiaudlelgyny/dedninvesiidalude 2.3
1. wangms Mvualiiseusiedy ny501 wealuladTininduas nu651 Frasemans
WAL BNINUAAINUABAA BN NALULAETININ WAy NV694 1573 8n19nAlulagdInIn Aod
~ a Y ' a o o aa ay 1 a a Y] ' ' ~ Yaa o P
amzidouSeulaglituniiein dmsuidanldneseulusmedvndnanuiney welildaianug

wagvinwenIIvINsIumAlulagTin e suaunsonlun1svinUTeygrtnus
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2. vangnsy dnsduasuiazdnfanssuaSuiielinnus uasinuveiiugiuaiua1w
senguundantudiunneg  swisdinislilniinuzniseru Hwaznsiauesidodunwmdngy

TuseAmduuun
3. MdNENTY NUN19eITENYS N UTyainusinsatuayuAlasey AldIngsne
Wweouuduwndnusendymuinuaaununing waenan1AIn3vinednsatuayuuEYls

aouuntianluseiutiadindne  uenaniimmanans Sduasulvitdnadasvenunisfinwiuazyu

ReanuvamunelukazneuenunINe Gy

2.5 ununssuidauasdansamsfneluszes 59

F1UUTENNANNINVLSUNANEITILTMUANIUU 1.1 Bag UU 2 (2.1 waz 2.2) laifu 4

AU WagA1nINazdnsaNsAnwmumangasluyie 5 U

WUV 1.1 91U TAANANAI1RLSUNANET 1 AU

L IudEaudasUnsAnw
VIUAUUER
2565 2566 2567 2568 2569
U7 1 1 1 1 1 1
V7 2 ] 1 1 1 1
VT 3 - ; 1 1 1
521 1 2 3 3 3
1 o 3 =
ANRNAINVTELIINTITIANWYN - - 1 1 1

WUU 2.1 9UUDENNAIAINSUNANY 2 AU

L IuddaudasUnsAnw
Fuudiae
2565 2566 2567 2568 2569
V% 1 2 2 2 2 2
U 2 ] 2 2 2 2
U7 3 ] ] 2 2 2
9794 2 q 6 6 6
ANMINAZANSINITANW - - 2 2 2
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WUV 2.2 9UIUTAANANAI1RLSUNANET 1 AU

L IuddaudazUnsAnw
V1UIUUER
2565 2566 2567 2568 2569
FuUT 1 1 1 1 1 1
T 2 ] 1 1 1 1
7 3 i - ! ! !
09 4 i i i ! !
o 1 2 3 4 4
ﬂﬂﬂ’i’]ﬁ]zﬁ’]ﬁﬁ]ﬂ’]iﬁﬂm - - - 1 1

(%
o

&
NU

o

11U dENTNANNNESUN AN e SIURAsaLa luAazwuU kLAY 4 Ay
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2.6.1 quuszanuesu eldlumsuimsmdingns USvenudadin a1win

wialulagdinw nsdlsulidanaunisinu Uyl 4 au (Wuu 1.1 dag 2.1)

. 5 Yeuuszana
F0azdUNTIE5Y . . . . .
U 1 Yn2 | I3 Un 4 U 5
AETsHLHENNSAN WL 1 Un1sfinen | 320,000 | 640,000 | 960,000 | 960,000 | 960,000
(ArsssuLilon/au/Ad x 91UIU50)
(80,000 /AL/U x 4 Aw)
YT 320,000 | 640,000 | 960,000 | 960,000 960,000
Toyalunsne Anann AnnauseRuUIyyen (3 U) 240,000 UIMAaeAVaNgNT
2.6.2 swuszanasedu lelflunsuimvdngns Usvannuivadin a1
weluladFnm nsdisuidafiaunsfinuUSaaes 4 au (wuu 2.2)
. 5 Yeuuseanu
UazUNTIBTU : : . : .
N1 U 2 N 3 UM ¢ N 5
AeTsHLHENNISAN NN 1 Un1sfinen | 320,000 | 640,000 | 960,000 | 1,280,000 | 1,280,000
(As35uLtlan/A/A x I1UIUTV)
(80,000 /Au/U x 4 Aw)
IITUTU 320,000 | 640,000 | 960,000 | 1,280,000 | 1,280,000
Toyalumsne Anan AnneusEauUSyynen (4 U) 320,000 UMAREANENEAT
2.6.3 swuszanasedu eldlunisuimsvdngns Usvannuitadin a1viivn
welladTann (nsdsuddafiaunisnuuSyniiv 3 au uag AnsAnvtSyaes 1 aw)
. 5 Yeuuseanu
UAZIBUATIBTU : : . : .
N1 U 2 N 3 UM 4 N 5
AsTIILENNSANY LML 1 UnisAnwa | 320,000 | 640,000 | 960,000 | 1,040,000 | 1,040,000
(AsF5uLtlan/A/Ad x 91UIUTV)
(80,000 /Au/U x 4 Aw)
MTUTU 320,000 | 640,000 | 960,000 | 1,040,000 | 1,040,000

Poyalum1sne Anan AnneuseauUSygynen (3 U) 240,000 umeaeanangns (Luu 1.1 uay 2.1)

uwazAmeansEAUuUIYaLen (4 U) 320,000 UMARBAMANEAS (2.2)

nangnsusvey 1w Undin
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2.6.4 Uszunaunisantdane

uUszanavamangnsuivIneindin ervndvinalulagianiw (Wuu 1.1 uas

wuu 2.1) AnsTsuieumandnenaanvangns 240,000 um

378N13 Aldane | eendvau
1. NUIAAINITIANITLIBUNITEDU 97,592.00 | 97,592.00
1.1 nangnsn1wing
1.1.1 erapudmsudaaunislu (fafinszauiy 35 nihen13eau)
AmaULUNaDY (n8lu: wuls? 1-10; 1,200 UIn/F3L)
ANRMBUUNUREDY (nelu: e 11-15; 600 UI/T213)
1.1.2 AN@0UTIHITIVDIAIUIUDY
AMBULNUAERUYINAY 1,200 U/AHlag
1.1.3 A@0ULAYAIANAD VAU LAY
AMBULVUREDY (.91bA) WU 2,500 vmsiatilus 22,500.00 | 22,500.00
1.2 Alganepus
ATanUsEnauMsitunsaey (Madngns visednlddnesied x 91wiud) | 64,592.00 | 87,092.00
Alddeilonsussanduiug 1,000.00 | 88,092.00
Aanssumunszylulaseasivdngns (Yu Induuun guiling Aanssy | 3,000.00 91,092.00
Apgiasifldamiuian 5,000.00 96,092.00
ANAUNSYRIENTIAA 1,500.00 97,592.00
Ju udusindngns
2. wunAlgIedIunaNsTEAUANY/aaNUw/ 11N 24,398.00 | 121,990.00
2.1 Wi mey (Guidesas 5) 6,099.50 103,691.50
2.2 JUIBVRINUIBNY (TUAToeay 5) 6,099.50 | 109,791.00
2.3 Adunanane vserassullan (Segaz 10 413 12,199.00 | 121,990.00
3. NuINAIUTEY U IWUS/A1HNUS 19,400.00 | 141,390.00
wangnsn1wing (visyaniinus L 48 miefin)
AssuLualaiiiy 300,000 U
3.1 nysunsiasaalasesuegadnus (ladu 2,500 v /A8a 1 au) 2,500.00 | 124,490.00
3.2 NIIUNIAIUANUTYRY NS
- n3suMsAIvANUSydnusuan (v 4,500 v /a0 1 Aw) 4,500.00 | 128,990.00
- n3suMIAIUANUSYnussau (A 3,500 v /8de 1 Aw) 3,500.00 | 132,490.00
3.3 nssunsaeulnauSyyinus
- n3TUMIENTRaainewen (Wi 4,000 un /a8 1 aw) 4,000.00 | 136,490.00
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S80S Anleane YONHHY
- n3suMIEnseRanainiely (Lifiu 4,500 v /da 1 Aw) 4,500.00 | 140,990.00
3.4 n33uNIRTIvEeUTUanvine (Liiu 400 v /d8n 1 AY) 400 | 141,390.00
4. A lgINedIunag
4.1 AEIUNaNuNINgIae (5,450 /) 16,350.00 | 157,740.00
4.2 ﬂ'ﬁﬁismﬁawaamﬂmﬂ (3,000 UW/) 9,000.00 166,740.00
4.3 asssudleudrnaeuiames (1,040 vn/A) 3,120.00 | 169,860.00
4.4 A1555UHuNUMNTnINesY (7,380 Un/U) 22,140.00 | 192,000.00
5. MUIANBINUNAUINNINGI1AY (20%) 48,000.00 | 240,000.00
6. ASTIULHENVNNIIIARRANANEAT 240,000.00
UszanuvawmangnsuivInuindin 6191391 wmaluladdaniw (wuu 2.2)
ANSTULHENMINNTIENAANANEAT 320,000 UMW
518913 Anldane SRLGETE
1. BUINAINTITINNITLIVUNTEDU 134,096.00 | 134,096.00
1.1 nangnsn1wing
1.1.1 Araeudwiudaeunielu (Wealinnszauiiy 35 nhen1seau)
AmaUWNURADU (M8lu: wie?l 1-10; 1,200 U/4134)
AmBULURERY (nelu: nuwn 11-15; 600 UIN/T134)
1.1.2 A@9Us18391989d 1LY
AMBULNURERYINAY 1,200 Um/Aalug
1.1.3 A1apuLasAIANADUAINSUDI LAY
AMBULMUEADY (9.ilAy) WU 2,500 umsatilus 30,000.00 | 30,000.00
1.2 alaignadug
ATanUsEnauNsieunsaey (Namangns viemldingset x 31uul) | 88,896.00 | 118,896.00
Aldaeifionisuszmndunus 1,200.00 | 120,096.00
ﬁ%ﬂiiumuﬁizﬂﬂmqa%’mué’ﬂqm (wu Iaduuun Jgudma Aanssu 3500.00 | 123,596.00
Udn “18%)
AagAnsinldamsuian 8,000.00 | 131,596.00
ANAUNINYDIINTIA A 2,500.00 | 134,096.00

q

AU WAIUANANGAT
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518015 Aleane YonHYEHN
2. NUINA LFINYFIUNA19TEAUAL/ED1UU/ETN 33,524.00 | 167,620.00
2.1 suiautheny @usfosas 5) 8,381.00 | 142,477.00
2.2 Widsvennisny (Gus3esas 5) 8,381.00 | 150,858.00
2.3 Andunanmne viserassayUlan (Seuay 10 1) 16,762.00 | 167,620.00
3. nunAUT I IwUS/astinus 20,900.00 | 188,520.00
wangnsn1wing vihusyaniinusliniv 48 wilein)
ASTINLEEILAY 300,000 UM
3.1 nssunsiasaalaseegrdnus (ladu 2,500 v /G8n 1 au) 2,500.00 | 170,120.00
3.2 NFIUMIAIUANUT YNNG
- n3sunsmuANUSydnusudn (Wiiiu 5,000 v /d8n 1 Aw) 5,000.00 | 175,120.00
- nsuMsAIuANUSydnwss (laifiu 4,000 vm /lda 1 aw) 4,000.00 | 179,120.00
3.3 nssunmsasulinlauTyainus
- ﬂsiumﬁi{mmmq@mauaﬂ (laisAi 4,500 Um /9dn 1 Aw) 4,500.00 183,620.00
- n3suMIgnsenaainiely (Lifiu 4,500 v /dn 1 Aw) 4,500.00 | 188,120.00
3.4 ﬂsimmimmaausﬁgmﬂﬁw (lasAin 400 v m /Aldn 1 Aw) 400 188,520.00
4. vurnAlgIedIuNang 67,480.00 | 256,000.00
4.1 Ad@IunNaNunINedy (5,450 vn/a) 21,800.00 | 210,320.00
4.2 Asssuilouveayanan (3,000 vn/AD) 12,000.00 | 222,320.00
4.3 asssuidendrinpouiawes (1,040 vm/A) 4,161.00 | 226,480.00
4.4 Arsssutienvugiaingds (7,380 /) 29,520.00 | 256,000.00
5. NUIANBINUNAUINMNING1AY (20%) 64,000.00 | 320,000.00
6. ASTIULHENMNNITINRRANENGNT 320,000.00

2.7  S3UUNSANEN
M wuutuseu
1 dl' QI a 6 < (%
LUUNN NN UADEIRUW I WMAN
] d' 1 = I d' [
wuunelnaludsLnsnazidsududenan

a a a ¢ A Y] .
wuunslnansdiannsetindilud@enan (E-learning)

OO

wuunelnan1edumasiin
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2.8  msiigulaunuigna s1e3vwaznisamziisuiseudiuunIneay (a13)
nssuAssme A dulUmuta TR UL INeNaUASUATUNTILIAl IAI8NITANEITERY

TUNAANET W.A. 2559 (AAKUIN A)

3. MaNgAsWAreNaNTdLHay
3.1 wangns
3.1.1 WUNIENATINNADANANEAT
WUy 1 wdngasiiiunisise
WuU 1.1 dmsugdnsauigainudfnvdendnansuSyanud Undin

imdelneyiusgainus Sununheinnunaendnganslitesnii 48 wiein

Y

a 4

WU 2 nangasniinisiseunsaeulan1sIvY laeilin1svinugyyinus

wuu 2.1 dusudnsalsyainudfnvidendngnsusayann el Undie
finsisgusginiaritidelaeviUSyainus Muiumheinsiunaenangns
laitipanin 48 wihein

a Y = 1

WuU 2.2 dmsuddnsausaansudafinenendngnsusuginuidadi

finsisgusginiaritidelaeviUSyainug Iunumheinniunasavdngns

laitleenin 72 miqein

3.1.2 Tasea¥ravdngns
= 14 o/

T8azLBunlATIEaaNgns

WUy 1 wangasnituniside
Y v e @ Yo & = v A = o 1a a ¢ =
wuu 1.1 giindnwnduddnsanmsf@nuissaulSygaln laedinnsviuSygrdnus g
nangasAmualiin1siseus1e3v *ne501 waluladdinmdugs *ny651 YraTumansuay
dafmuaaulasadenianaluladiinm  mu694 FITemanalulagyinin *ny791 duuun
mamalulagdiamdugs 1 *ny792 dunumanaluladdinmdugs 2 *nw893 duuu1mia
wAlulad3nmMTuge 3 UarenalseusIeIYIdUT Y3eYRAINTIUNIITINITaUUsENaULlY lagliiiy

nein  IdeleevinUIyainusianisulaludesnit 48 wuleAn T1UUNUIBARTIL Aaon

wangnslitesndt 48 miefn InsduuunsenuanuimivesUSyyinus

UV
91 19501 wAlulagTinmdugs ¥ nu651 FrasumaniuaztaivunnuUasnsie

P19ALUladTININ war*ivn 1694 3533em1awmaluladTann verussulaeliduniiens a9

wangasusvnuddin  anundvinaluladdinim  wa. 2565



21

Y Yy
Y

Uszidliunalu S/U GaduiSeudmsuidaiilieesou MadtuegfupuiiugouaInnssunIsusms
NANgGNS

“J91 Ny791 dunumamaluladdinimdugs 1 9 ny792 dunwimanalulagiinim

[%
o

AT 2 371 N9893 dunumanalulagiinmdugs 3 Teduseulegliiumiein Feussidliung
Ju s/u

wuu 2 [Wundngashfinsiseunsaaunazniside laeiin1siUsygyilinus

Y Y = [ Yo « = LY a = s a (% '
wuy 2.1 2\]L%Wﬂﬂﬂ’lmu@]?ﬂLi%ﬂ?iﬂﬂiﬁﬂi%ﬂUUifQiQﬂW fn1sSeusiedvlitesnin

12 niheAnuazinidelagiUsygridnusianiisulaludesnin 36 wuiein  TrurundIsAnTIN

[%
= v

napavangaslitesndt 48 mihein  Nivdnansimualildanldineseulusgivdelul  ny

501 walulag¥inmdugs nu651 Frvsumansuardenmuaaiiudasaienunalulagdinin

[

way 694 353TeMmanaluladdinin desameidoulsoulaslilduniienn feussiunadu S/U

Y vy
Y

mﬁ%‘uagJJ'f'TummLﬁu%aumﬂﬂiimmsu‘%miwé’ﬂqm

wuv 2.2 Jeindnwiduddnsonisfnuiseiuliyges Insseusielvlidesndn

Y

24 wieinuazyinidelasvinUsygrdnusianiisulalidesnin 48 wihefin  druiunteingu

nagavananslitosndn 72 wilgin

SUATLDUR wangnsUsayanuiindia (S1uiumihein)
o v} Y o < a o [ Y o < a =
dmsugdnsadiaanin dmsugdnsadsaaes
WUU 1.1 WUU 2.1 WUU 2.2
1. UIIBIUIAY - 3 12
2. wnawLEen iuesnin - 9 12
3. Ysggyiinus 48 36 48
71 Litdsynin 48 48 72

3.1.3 5987391

WUU 2.1 Usenaunig

1. MNAIYUIAY 3 wUeAn
2. ynaividen lidesnin 9 WA
3. USeyaiinus 36 wunn
uunileinnasavdngaslidesndt 48 viaefin
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n. MUY AmualilSeu 3 milein Usenausie
w791 dnumnanelulaBTanmdugs 1 1(0-2-1)
BT791 Seminar in Advanced Biotechnology 1
w792 fnmvnaneluladTinimdugs 2 1(0-2-1)
BT792 Seminar in Advanced Biotechnology 2
y893  dnnvnamaluladinimdugs 3 1(0-2-1)

BT893 Seminar in Advanced Biotechnology 3

Q. NUINIBAIN (LUU 2.1) Nrua s eulidasnin 9 nuleis lneddnaiunsasden

Seuansedvitungulangunianiediungula aueumzauiunsUTuyIgnus way

aasLdeNSHUIIEIVIDUUBNNENENT UBNEILU kazueNIINeaeld AMeldnNuLiLYa UV
ANYNTTUNTUIMSUANEAT WazUginIneauaysln

WUU 2.2 Usenaunig

1. NIV 10NAY 12 e
2. wngivuden liteeni 12 wihein
3. Uy tinus 48 Wi
IuIuniEinnaaanangaslitiosndi 72 wUeiA

N, NUANIBIVIAY Anunlilsey 12 wihein Usenoume
501 wialuladTanndugs 3 (3-0-6)
BT501 Advanced Biotechnology
502 wesesdlomamaluladtinim 2(1-3-2)
BT502 Instrumentation in Biotechnology
N651  TvseadnsuazdenvuaauUasafemanaluladdinim 2 (2-2-5)
BT651 Bioethics and Biosafety Regulation in Biotechnology
9694  Ademawmaluladdinin 2(1-3-2)
BT694 Research Methodology in Biotechnology
791 dusummamalulaBiiniwdugs 1 1(0-2-1)
BT791 Seminar in Advanced Biotechnology 1
NY792 ﬁmummamﬂiu‘[a@‘%amw%uqq 2 1(0-2-1)

BT792 Seminar in Advanced Biotechnology 2
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dunumamalulag¥inmdugs 3

Seminar in Advanced Biotechnology 3

1(0-2-1)

Q. BUINIBWABN LUV 2.2) Muuabiiseulitesnin 12 wdiein Wwedanauisadaeniseu

nsedvitungulanguuilanzediunguls euanumngauiunisyinUsuaninug wazaunse

[FoniSauseIvIduLeNaNgns wendiuu wazuenunIneaeld meldnnuiiuseuves
AYNTIUNSUSISUANEGRNT WazUadinineaeaysln

NUINIYNABN

nguil 1 ngumaluladdaniwlutana (Molecular Biotechnology)

NY601
BT601
NY602
BT602
NnY611
BT611
NY612
BT612
NY613
BT613
NY614
BT614
NY615
BT615
NY616
BT616
ny71l
BT711
Ny811
BT811

nangnsusvey 1w Undin

FAveveaadarAuluanatugs
Advanced Molecular Cell Biology
UftRnsTivenveasadarduluanatugs
Laboratory in Advanced Molecular Cell Biology
weluladtugemedu

Advanced Gene Technology
FEUININGTILANE

Molecular Epidemiology

FLUUIN WAL TIRUINSSEAUlILGNa
Molecular Systematics and Evolution
wialuladdluunaziiauinig

Genome Technology and Evolution
Arnssudlang

Biomolecular Engineering
PIETAUNAAIENT

Bioinformatics

Fnenlasaaingluana

Structural Biology
Wenstagtumanalulagdinmluena

Current Topics in Molecular Biotechnology

@ naluladTinin W 2565

4 (4-0-8)

1 (0-3-0)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (3-0-6)

3 (2-3-4)

3 (3-0-6)

2 (1-3-2)
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nguil 2 ngumalulagdanmdnd (Animal Biotechnology)

NY603
BT603
NY621
BT621
NY622
BT622
NY623
BT623
NY624
BT624
NY625
BT625
NU626
BT626
NY627
BT627
NY628
BT628
Nny721
BT721

NY821
BT821

walulagnsinnzlasagaddn
Animal Cell Culture Technology
alAuAIne1 g

Advanced Immunology

1%
L3

weluladTnmdugamamsaingdesda i
Advanced Aquaculture Biotechnology
weluladfrnmeune singwesderii
Biotechnology in Aquatic Animal Pathology

W dadeUsdanensunngdiazdnannng

Diagnosis Methods for Medical and Veterinary Parasites
wiadavagiduiianedugs

Advanced Immunological Techniques

Usﬁm%wm%’juqﬁ

Advanced Parasitology

waluladszuuihdseludadtin

Drug Delivery System Technology in Living Organisms
Nwandnilazialuladdinin

Animal Toxins and Biotechnology
Ansitedelsnuaznanaduludn i

Diagnosis Methods of Diseases and Vaccine

Development for Aquatic Animals
Wenstagiumanalulagdininmedng

Current Topics in Animal Biotechnology

nguil 3 ngumalulagdanwity (Plant Biotechnology)

NnY604
BT604
NY631
NY631
NY632
BT632
NY633
BT633

nangnsusvey 1w Undin

weluladnsinzideweaduaziodevesiiy

Plant Cell and Tissue Culture Technology
walulagn1snaniviasNaniuanssIN@

Technology of Plant Production and Natural Products
a%ﬁmwaaﬁ%%ugq

Advanced Plant Physiology
ANINOUALBIVBITHERMINGBUTIINIBAMN

Physical Environment and Plant Response

@ naluladTinin W 2565

3 (2-3-4)

3 (3-0-6)

3 (3-0-6)

3 (2-3-4)

3 (2-3-4)

2 (1-3-2)

3 (2-3-4)

3 (3-0-6)

3 (3-0-6)

3 (2-3-4)

2(1-3-2)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)



NnY634
BT634
NY635
BT635
NY636
BT636
NY637
BT637
NY638
BT638
NY639
BT639

NY731
BT731
NY831

BT831

25

ftugimnssufiniugs

Advanced Plant Genetic Engineering
fugmansszdulianavasiivdiugs
Advanced Plant Molecular Genetics
Uduiustugessminafivuaziunss
Advanced Plant-Microbe Interactions
weluladTnmduganagaaniig
Advanced Microalgae Biotechnology
UitRnsmelulaTnmdugamagaamite
Laboratory in Advanced Microalgae Biotechnology
Inawazmaluladnisfuien

Fruit Crops and Harvesting Technology

nalnsguluanatugedansdingaainieg
Advanced Molecular Mechanisms of Microalgal Pigments
WensUagiumanalulagdinimmisivg

Current Topics in Plant Biotechnology

nguil 4 ngumalulag@an1maadainen (Microbiological Biotechnology)

NY641
BTé641
NY642
BT642
NY643
BT643
ny644
BT644
NY645
BT645
NY646
BT646
ny647
BT647
NY648
BT648

nangnsusvey 1w Undin

Qa%ﬁwm%mmé’au%uq&

Advanced Environmental Microbiology
NTLUIUNTULNNNQAFINNTTY
Industrial Fermentation Process Technology
weluladtugemaa g

Advanced Food Technology
Lﬁnﬂiu‘[aﬁ%’jqumaul%ﬁ

Advanced Enzyme Technology
aYIINYNIIEN

Intensive Microbiology
ﬁga%ﬁwmqmammimguqa

Advanced Industrial Microbiology
weluladtugamadar

Advanced Yeast Technology
sﬁwm%’uqq

Advanced Mycology

@ naluladTinin W 2565

3 (2-3-4)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

2 (1-3-2)

3 (3-0-6)

3 (3-0-6)

2(1-3-2)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (3-0-6)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)



26

649 Ta¥aingtugs 3 (2-3-4)

BT649 Advanced Virology

ny8dl  mensUagtumenalulagyinmgadine, 2(1-3-2)

BT841 Current Topics in Microbiological Biotechnology

nguil 5 ngumaluladanimiialy (General Biotechnology)

NUY652 P MLAEN AL ULaE TN N 3 (2-3-4)

BT652 Special Topics in Biotechnology

NY653 A159ANISUINNTSULALINALULAE 3 (2-3-4)
BT653 Innovation and Technology Management
U654 Ut nLazmeluladtinindanngew 3 (3-0-6)

BT654 Bioenergy and Environmental Biotechnology

A. Ussyayrlinus

Une89l  USeygiinudszauuSyaien 36 N6

GRD891 Dissertation

Une892  Usyginusszauusgaen 48 nuaein

GRD892 Dissertation

AURUYVDIAYINEITY (LN NY)

AUSUARLSN  UNUIYDS

5-8 VIR
LAVSHARINANY  RUBDY
a2 0 FMRAK
a1 FMRAK
8% 2 VIR
18 3 FMRAK
L@ 4 FMRAK
av 5 N0
@ 9 N0

LAUITHEAIGATINY NUBE

STAUVDITIEIVN
835 AUUUAR AN Y
NHUIYN

&

ugI
welulagdininluana
walulagTinwan?
wAlulag T
walulagdin1ngadnine
walulagTiniwialy
We-dunu-USygrdnus

AAUTIYIV IUNUIN VIV IAVTAEAINANY
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3.1.4 WHUNISANEN

3.1.4.1 AmTudaudsyaln (Wwuu 1.1)

D.

Un 1 aamshnen Ui 1 aamsAneil 2
*1501 wieluladTanmdugs Liumhefn | w694 Widemanalulagyinn ldduniefin
Y651 TIvTemansuaztefimunniilaensienis *ya792 dsnaelulafinmduge 2 lddumiedn
waluladdanim Liffunhefin

9791 dununamaluladdinmdues 1 lddumbein | AnwviideuSyaiinug

AnwiitauTyainus msaeuinAuaudR (Qualifying Examination)
FIUTIWIUNUINA SRR | SUIUIURLIENE - BUIene
U 2 aan1sAnwIN 1 U 2 AAn1sAnEIN 2

“919893 dunumanalulagiinmdugs 3 Liduniiefn

Une892 Useyqriinudszaulsaien 12 whefin | Unes92 Usga inusszaulygiien 12 wihein

(@usiAnlaseuIaeytinug) (FunnsenunnuimthvesdSayninus aded 1)

TN 12 wefn | saduumbein 12 wihefin
Wi 3 mansinedi 1 W 3 mamsinenil 2

Une892 Useyqriinusszaulsaien 12 whefia | Unes92 Usga inusszaulygien 12 wihefin

FununseauanuinivesUsygrinus adait 2) (@ouU3gadnud)

TN 12 nefis | SN 12 wuefin

*Fyrdesuduiuidanlimeseu Teduissulaglituniienn deusstiunadu S/U
**Jeiapuiseulaglitunuienn Feussifiunadu S/U

3.1.4.2 SmTufaudsygiln (Luu 2.1)

Wi 1 mamsinedi 1 Wi 1 mamsinendi 2
N9501* maiuiaﬁ%amwsﬂzuqa laitunmieie | nv694* F3Temamaluladanim laitdunihein
NY651* Fraseransuazdomuunnnuasnienis 792 dusmaeluladTanwdugs 2 1(0-2-1)
wialulagdanm laitunuaeia
791 dsnmamelulaTanindugs 1 1(0-2-1)
A uden 3-6 within| JLEen 3-9 wihefin
AnwiteUsyatinus AnwiteUsyainus
FINMNURUIGAR 4-7 wUwAe | ITUIUNUIAR 4-10 waehin
Ui 2 aamsdnendi 1 i 2 aensinendi 2
9893 é’ummmqmﬂiuiaﬁ%amw%guqq 3 1(0-2-1) | Unes9l Usygriinusszaudsgeien 9 wuwhn
Une891 Useygrfinudszaulsayien 9 whefin | (FUNUISI89IUANUAMINTIVEIUS Y ITNLS adait 1)
nsapuinAMaELUR (Qualifying Examination)
(@usiAnlasesuSayeyiinus)
FINMNURUIGAR 10 ene] SINTNUIUNUIETAN 9 Menn
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Ui 3 aamsdnendi 1 Ui 3 aramsdnendi 2
Une891 Useygriinusszaulsayien 9 wuhefina | Unes9l Useygtinusszaulsyyen 9 wuwfn
(Funnmenuanuivivessyaing adel 2) (@ouU3gainud)
FINMURUIGAR 9 Mena | TINTNUIUNUIEAN 9 ena

*Jyrdesudniuidanlimeseu Jesuissulaglitduniiein deussfiuwadu S/U

3.1.4.3 dmIufaudSyens (wuu 2.2)

W 1 mennsinendi 1 Ui 1 aansdnendi 2
y501  nAlulaBTanwduags 3(3-0-6)| Nv694  FFemamnaluladiinm 2 (1-3-2)
n502  n3eslevamaluladann 2 (1-3-2) w792 Funumnameluladfanmdugs 2 1(0-2-1)
N9651 Trvsemansiazlanmuanulasniuni
wialulagdinn 2 (2-2-5)
791 Funumaneluladfinmdugs 1 1(0-2-1)
I aen 0-3 wihein| J¥1L8en 6-9 nuwhA
AnwiteUsyatnus AnwinteUsyatinus
TINUIURUIBARA 8-11 ienn | TINTWIUNUIAA 9-12 wihena
Wi 2 mamsinendi 1 i 2 mamsinendi 2
19893 é’ummmamﬂiuiaﬁ%mw%uqq 3 1(0-2-1)
I den 3-6 yenAn| I8N 3-6 WEAR
AnwitaUsgadnus AnwinteUsyadnus
nsapuinAaEuTR (Qualifying Examination) nsaeuinAuauTR (Qualifying Examination)
FINMNURUIGAR 4-7 MEAn | TINIUNURUIEAR 3-6 Nenn
i 3 mansAneii i 3 mamsinendi 2
Une892 Usgadnusseaudiagyten 12 wihefn | Une892 Usyandnusszaudigyen 12 nuefin
(ausLAlaseUIeytinug) (FunnsenuanufmivesSyaninus aded 1)
FINMNURUIGAR 12 weAn| TINUURUIEAR 12 wihena
W 4 ;amsinendi 1 i 4 ;amsinendi 2
Une892 Usadinusseaudiagyten 12 wihefn | Une892 Usyandnusszaudigyten 12 nuein
(Fnnsenuanuinviveiaainug adii 2) (@ouU3getinud)
FINMNURUIGAR 12 yiheis| TINUURUIEAA 12 e
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3.1.5 Aadunes18Iv
NUINIYIVIAY
y501 inelulaBTanmdugs 3 (3-0-6)
BT501 Advanced Biotechnology
yannsuaznguiniameluladiinwlusuiiy dd uazedunid Wensuszyndliuay
WauwIAuAngn 1SRN @ anumalulag@rinmannisieg - Usingnisainiaail

L% ¥

1Al VI uFdTIn N15ITdeNIRIuNIsLINNg Fawanden NsHaWIAeTLgYRY

D

'
6

29730 meannnssUuMIHARLasNAn A T AT B duiiauldludegnainnss
Principles and theories of plant, animal, and microbial biotechnology for applications

and development in related fields, chemical, biochemical and biological phenomena related

to living things, medical and environmental diagnoses, breed development, development of

processes and products that possess biological and industrial value

V9502 3asflomanaluladiinim 2 (1-3-2)
BT502 Instrumentation in Biotechnology

Anwinaziinsed nguf nedaididny waznsldindosilediAedeslusunalulad
Fanmszduluana dumaluladinmdanndey fumaluladdinmegnamnsmdanin
wialulagdinwilviazdnl

Study and analysis on important theories, techniques and the use of related tools in
molecular biological technology of environmental biotechnology, bioindustrial biotechnology,

plant and animal biotechnology

VY651 PrvsemansuastarirunanuUasnienanalulagyinin 2 (2-2-5)
BT651 Bioethics and Biosafety Regulation in Biotechnology
Wusssunsinideiifsadestumaluladdinwlududaifisuazaysd uarunuimues
NN HAZWNEUYBITT ANdIAYNIsUssliuAIuUaanisveINandamniamalulagdanim
29ANIHArIININITTBaiudunsIy 11nsgIuNITUTBINARS AT ALULaBTIN N
The ethics in biotechnology-related research in animal, plant and human, the role

of laws and government agencies, importance of biotechnology product safety assessment,

organization and hazard prevention measures, biotechnology product certification standards
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Y694 AITeNmAluladTININ 2(1-3-2)
BT694 Research Methodology in Biotechnology

ANWILALIATIEI UANNITVDIIDINYNINYIFNERTEVUNALULATTININ N1TBALUUNNT
naaes nMsidenldadfifivinzay nsleulasisneide warnmsnionenansitemdnemansiiie
AT WINAIIU

Study and analysis on principles of scientific research methods in biotechnology,
experimental design, choosing the right statistics, research outline and the preparation of

scientific research papers for dissemination of results

y791 Fusummaaluladianindugs 1 1(0-2-1)
BT791 Seminar in Advanced Biotechnology 1
wadansiauenanunIdnsiieidestunsisenameluladdinim dwsunis
inlUlflunsiesey oAU uazasunasuide wedilugnaiSousinaluladanmarslmid
RAerteatuiiy dnd wagqAunid
Techniques related to biotechnological research presentation focusing on analyzing,
discussing, and summarizing research ideas that implicate modern plant, animal, and microbial

biotechnology

NY792 dunuImamAlulagyinmdugs 2 1(0-2-1)
BT792 Seminar in Advanced Biotechnology 2

a a

dnauonuIdgluiideniAeiveiulT g anus d1mrsunsuaniUasuniunan ATz
FasaliteiluguuiniuagnisesnuuunszuIunslun iy
Presenting thesis-related research paper focusing on analysis and academic critiques

that lead to research and thesis plans

N¥893 duuuanAlulagdinmiugs 3 1(0-2-1)
BT893 Seminar in Advanced Biotechnology 3
NUMIUITIUNTILABITIAUUS sy inus ditaue 9AUs1e 15019 wazNan15I989e4

a s [y a

Unyainusseiunuiinindiniunisuanidaou 1iasiesd 3ansal et lugnmsiaungunimues
naddedmsunisifuilunsansivnslussduuumaniduiisensuluanaiv

Thesis literature review, presentation, and discussion on thesis-related methodology
and data aiming for analysis and academic critiques that lead to research improvement, and

publication on international academic journals
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NP RBN
nguil 1 ngumeluladdanmilmana (Molecular Biotechnology)
5601 FAnevenradsziulanaduge 4 (4-0-8)
BT601 Advanced Molecular Cell Biology

Anwesdauidugaieniulnsadns udvonead sufnnuduiusseninaead ns
WEnfuln MeAsuuUasarnsnevouad msfnwisziuluena anstaluena nssuIunT LY
wuedTuvesdiluiana N13duATIRAaue 81510ue 1UsAY wazfnwlN1IMIUANNIIHARIEDN
RN

Study on advanced knowledge of cell structure and function, the relationship
between cells, cell growth, cell differentiation, and cell death, molecular studies,
biomolecules, metabolic processes of biomolecules, DNA, RNA, protein synthesis and gene

expression regulation

1602 UfSAnsinevessadsedulianadugs 1 (0-3-0)
BT602 Laboratory in Advanced Molecular Cell Biology

Anwuagiianeid Ufiinsmedaneiilinanatugaiioldlunisieseidulinuas
AT YR IENTYDIANTTAN

Study and analysis on practice advanced biomolecular techniques for the

quantitative and qualitative analysis of living substances

N¥611 waluladdugamnisgu 3 (2-3-4)
BT611 Advanced Gene Technology
aa a sl & ) a a a oA a o
WwAlulagsAouThuuNALOULe LATINI8ALIULD WATANISMEUNaula n1sHEns Aoy
Tuuulusin n1sanuUasiugnssuvesddlidin Buintn nsnseidlug nsuansulng waglush
oy
DNA recombinant technologies, DNA markers, gene finding techniques, recombinant

protein production, genetic modification of organisms, gene therapy, genome analysis,

transcriptome and proteome

NY612 SrUInIneLTelaana 3 (2-3-4)

BT612 Molecular Epidemiology
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msUsegndltinademeiuen@ingWsegndlddmiunisfnunisssuiningrvedsad
Aaduluuywd n1snszanevesise Hadelsn nswauimadansadeunainlsn uagn13119
LHUNTIAIUANLIA N1INTEAtERIMegiimans Uselevdvenisfinymiesaussuininenddaanag
uazsnAdefiietos

Application of applied molecular biology techniques for epidemiology studies of
human disease, distribution, diagnosis, development of disease detection techniques, disease

control planning geographical distribution, benefits of molecular epidemiology and related

research

VY613 STUUIMNL WAL TIMNUINTTEAULLLANS 3 (2-3-4)
BT613 Molecular Systematics and Evolution

szuvineadslnd meengianuduiusidafaunstugs Famnsvesilunuas
AnumaAmaNeNstin UitRnisnenfimes wadeeynsudsuidsluana uaznszuiunsived
Aeades

Modern systematics, advanced phylogenetic analysis, evolution of genomes and
biodiversity, computer practicals, techniques in molecular taxonomy and molecular systematics

research

614 malulaglunuazIianuins 3 (2-3-4)
BT614 Genome Technology and Evolution

FaunmsvesBuuariluy malengianuduiudideiiannsdugs melulagnism
Sruiandlelvsvasansiugnssuiedlun madeszilasadiswesdluuazmsssysunsesdy
MEUHURNMINWTIETAUNA kaen1TIATIAluEng

Evolution of genes and genomes, advanced phylogenetic analysis, whole genome

sequencing technologies, analysis of genome organization and gene annotation using

bioinformatic tools, and metagenomics

NY615 enTINTNLLana 3 (3-0-6)
BT615 Biomolecular Engineering
wilvesansTaluana ndnnisimnssudaluianaluszauidue 9150we TUsiu N3

PONLUUIAMUNUBATYN pun1AUIlY MsUsEendlddmnssudiluana
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Chemistry of biomolecules, biomolecular engineering of DNA, RNA and protein,

design of metabolic pathways, nanoparticles, applications of biomolecular engineering

VY616 FIETAUNAFAIERNT 3 (2-3-4)
BT616 Bioinformatics

TUsunsumeuunes Woniiuas a1sauma wazguloyatun1sInTeia A uLUATDIAIOULe
0151due lassafauagminiivesdunaslsiu mnduiusidaiiauinslussduluana uagnis
Uszandld

Computer programs software, information, and databases for analysis of DNA and
RNA sequences, structure and function of genes and proteins, evolutionary relationships at

the molecular level, and the applications

Y711 IPInelasaaluians 3 (3-0-6)
BT711 Structural Biology

lassasisanuiifvoanstiluana Yduiussenineanstiluana mallan1sfinwilaseaing
auld Wawin1suaAuiImtvesmaniniinudyinglasias1duana N15YsINTeAL;
Aeriulassaiuanufifvesanstiluana

Three-dimensional structure of biological macromolecules, macromolecular
interactions, tools and techniques in structural biology, development and advancement in

structural biology, and applications of knowledge and breakthrough in structural biology

n¥811 mensUagiumamalulagdinimluiana 2 (1-3-4)
BT811 Current Topics in Molecular Biotechnology

shdeineins malulad warauiiiAntulmiluthgtuistumeluladdinmddiana
iensuszendliluuideenagnifeauasivnza

Emerging topics of science, technology, and knowledge in molecular biotechnology

for appropriate research applications
nguil 2 nguwalula8anmdnd (Animal Biotechnology)

719603 WAlUlad NSz A wRd AR 3 (2-3-4)

BT603 Animal Cell Culture Technology
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nannsuasmedaisaiunsmnziisseaddnd Tainevengadimzidss nsfaulag
fugnNITITRNTAd MITEBLArN TN AsNTAAluUINgs mMafuwadlaeldnnubu maney
wadgnuand en1sudalululaaueanoufvefuariady nsdnsadinizd oaluldludy
weluladinmuariueniionswaalusiu

Principles and techniques of animal cell culture, biology of cell culture, cell genetic
modification, propagation and upscale of the cell culture, cryopreservation of cells,
preparation of hybrid cells for the production of monoclonal antibodies and vaccines,

application of cell culture in biotechnology, and medicine for protein production

N¥621 RANAUINEITUG 3 (3-0-6)
BT621 Advanced Immunology

o wva

ANYILAEILATIZN NINDUAUBIYDITEUUNNANNY AuaudRvastaufiauLasLauRuaf
FAUANANTVRIUATE1TEN IO UALIULAL LRUAUBA WUFNTIUAUAINNAINNAEVBILBUAUDA
JEUUABNNG LY S8UU major histocompatibility complex (MHC) n13zqdilaiu n1sugnany
doudle uazmstszgndldinafavesgiiduiuluaide

Study and analysis on immune system response, antigen and antibody properties,
kinetics of antigen-antibody interactions, heredity and antibody diversity, complement system,

major histocompatibility complex (MHC), hypersensitivity, tissue transplant, and application of

immunotherapy techniques in research

(%
3

NY622 MALLLABTINIMTUFIMINITNIZEE R T 3 (3-0-6)
BT622 Advanced Aquaculture Biotechnology

Anwinisldmaianadiingrseavlaanalunisfinwaiugiiauiu Tsadndun nswmun
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& o e v
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Tagudeaiulsn nsdadontazyFuussiugdadun msldasnssdugiisuiuuwasluslulefinludniun
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N5l ianes nawnu mimmuﬂmmwﬁﬂLLazmiﬂwﬂ’ﬂﬂjﬁLﬁa

Study on the application of molecular biology techniques in the study of immunity,
aquatic animal diseases, vaccine development, selection and breeding of aquatic animals, the
use of immunomodulators and probiotics in aquatic animals, use of food substitutes, water

quality control and wastewater treatment

719623 MALULAETININAIUNENTING1VDIENIUN 3 (2-3-4)

BT623 Biotechnology in Aquatic Animal Pathology
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Anvuaziinszdt o ovesdnituaznedanmiiinannsindelasa wuaiide 51
wazldslady nsninddadelsalagnsruiunismadng1ndauiu $3angluana wazn133anis
aunwderfn

Study and analysis on aquatic aminal tissue and pathologies caused by viral,
bacterial, fungal and protozoan infections, diagnosis of disease by immunological methods,

molecular biological methods and aquatic animal health management

Mv624 35n153NedeUsEINIINITLIguasdnIunme 3 (2-3-4)
BT624 Diagnosis Methods for Medical and Veterinary Parasites
nsladunsinUsdnlaudnuasdugiuine) wavendiinel msiwunnadadniuns
FadysEAuelJURnT MInszatedmegienans nmsiianeSanin anuduiusseninlead
wazUsan nstostu uagnssnulsafiinnnsinusandisiannudifgnianisunmg uagdnunme
Diagnosis of parasitic infection by morphology and molecular biology, developing
techniques for laboratory-level diagnostics, geographical distribution, pathology, the
relationship between hosts and parasites, prevention and treatment of diseases caused by
parasitic infections of medical and veterinary importance
9625 L%ﬂﬁﬂwwqqﬁﬁmﬁ’uiwaw%uqa 2(1-3-2)
BT625 Advanced Immunological Techniques

manNskarNsUsEYNALTIENSIeNRiANTY NMsnSeuLeuiay wouRven waztieldly

q

Y o

NuelfiRnmsneiiauiuingiasuiddy mallamsuenuagnisilileusiiau LLauauaﬁU%qwé
TBNINAFRUN N TANAUUUUAIY waymsuszgndldlunmsnnaiioltedouazanide

Principles and applications of immunological methods, preparation of antigens,
antibodies, and reagents used in immunological laboratory and research, techniques for
separation and purification of antigens and antibodies, various immunoassay and their

applications for diagnosis and research

NY626 Ui?ﬁm%wm%’jugq 3 (2-3-4)
BT626 Advanced Parasitology

[y

dugIUINeT 19958TInveUsdn werSnuia nsmevauemglAuiudan1sAnUTEn
wAtAN1INTIRaeUNNUTARINeTuas ANUsuazmalulagivag amuUsdningt nsdldnwiuas
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Morphology, life cycle of parasites, pathogenesis, immune response to parasitic
infection, advanced parasitological examination techniques, new knowledge and technology

in parasitology, modern case studies and research in parasitology

nw627 winlulagsyuutideluddiiin 3 (3-0-6)
BT627 Drug Delivery System Technology in Living Organisms

nannsvesszuvitdseludniuazuyed Tusduvuuasiianiaisvudadunaziuy
UanUdesuuumuni MIthdsemisayn neden madeyresuin mealdlvguazyismiin s
A1 NIRRT N9TeIRann Tudlaenisdauazils Toasiarsanlun1sesnluuLas WMUITEUY
Whdsen waznsldssuuiidsenlugnamngsy

The principles of drug delivery systems in animals and humans in both conventional
and control released, delivery of drugs via nasal, lung, oral, Colorectal, eyes, skin, vagina, as
well as by injection and implantation, considerations for the design and development of drug

delivery systems and the use of industrial drug delivery systems

w628 fivandniuazinaluladdinin 3 (3-0-6)
BT628 Animal Toxins and Biotechnology

o1y T1Ine1vesiwaIndnd ﬂalﬂmiaaﬂqw'ésuaamiﬁw UNUIMNN TN INVDIATNY
Wy Fas TINewesanTiwReNydwavdnilaaanislussuumadumela ssuulvaiswdon ssuu
Uszam nsUssendldfiwaindnlumaluladdinin

Venomous animal, biology of animal toxins, mechanisms of action of toxins, biological

roles of toxins pathophysiology of toxins on human and animals especially respiratory system

cardiovascular system and nervous system, application of animal toxins in biotechnology

Y721 FnTidaaslsanazndninduludniun 3 (2-3-4)
BT721 Diagnosis Methods of Diseases and Vaccine Development for Aquatic Animals
n1snsiitdadelsnludniun nswaumatind miun1sitdadessauiesufiinisway

Y IS

MaaudlageAENTEUIUNINIINETANY waraninInet msiawiadudmiunistesiulsa
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Diagnosis of aquatic animals diseases, developing techniques for laboratory and field
diagnostics based on immunological, and molecular biological procedures, vaccine
development for disease prevention, and the treatment of diseases caused by infectious

diseases in economically important aquatic animals
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n¥821 e n1sUagiumamalulagdinimniedn’ 2(1-3-2)
BT821 Current Topics in Animal Biotechnology

sadieinenns welulad wazanuifiAatulnlutagtuistumaluladdaninmednd
iemsUszgndldlunuiseedagniesuazimnyas

Emerging topics of science, technology, and knowledge in animal biotechnology for

appropriate research applications

nguil 3 ngumaAluladanwity (Plant Biotechnology)
w604 npAluladnsneiisaraduasiefovoiiv 3 (2-3-4)
BT604 Plant Cell and Tissue Culture Technology

msUsggndldanuuusiuvesloanfnad masdaiiviusnssnien mafuinuidmenis
whienufsuazniseysnsiugnssuiinlunasannass mataswdedseu mamzdsaoulnadiy
nawdnielfiwde leundnlauslawdu msliiedesfnsaianmilenaniiy Imnssumnueady
dwsunisudnansniegiiulagldindulssau

Somaclonal variation applications, haploid production, cryopreservation and in vitro
conservation of germplasm, embryo rescue, endosperm culture, production of seedless
plants, somatic hybridization, bioreactor for plant production, metabolic engineering for

secondary metabolite production in plant

NY631 WAlUlagNINARNTLASNANH UTIETTUYA 3 (2-3-4)
N%631 Technology of Plant Production and Natural Products

nsldmalulagvnsnisinuasiiiensifiumandniis ansmgnueadl nszuunsainansan
N mmmaaaquémﬁamw ﬂ’]iﬂ'ﬂUﬂﬂJﬂmﬂWWﬂﬂiNamﬁ‘U N1599NULUUUTANTIUNNNITNYAT
waznsUszenaltlunganaizg

Application of agricultural technology for the increasing of plant production,
phytochemical compounds, plant extraction process, determination of bioactive compounds,
quality control of crop production, design of agricultural innovation and commercial

applications

NY632 #3TIN1VeINYTUE 3 (2-3-4)

BT632 Advanced Plant Physiology
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nsUsEENAltUITeNIRuaITINeIvesity nMsimumalulagniinmwluduassing)
vaafiy Uszansnmmslduinvesiio nsuaniUdsufing msiulawarnmswauvesita nszuauns
NNTLAL] LLasaﬂiaaﬂqwéwwq%amwﬁé’wﬁ@ummmmwmsmm‘msLLazm

Application the research in plant physiology, development of plant biotechnology,
water use efficiency, gas exchange, plant growth and development, metabolism, and bioactive

compounds in food and pharmaceutical industry

NY633 m'ﬁmauaumﬁuaqﬁma?aLmé’ammqmamw 3 (2-3-4)
BT633 Physical Environment and Plant Response
nsldnalulaginmidiefnwinalnnisnevauemeasineuagnisususvesiivniele
anmrwIndousERUAiUNALazRaUNG N59NLUULALNTHRIUINTZUIUNITIANITTZUUNSINLURN
deriumananmansineasneldanuieienainiadenismenin uazmsussgndldludandd
Application of biotechnology for study the mechanisms of plant stress responses
and adaptation in normal and stress condition, design and development of cultivation system

for increasing agricultural products under stress condition and commercial applications

Y634 fugimnssufintugs 3 (2-3-4)
BT634 Advanced Plant Genetic Engineering

ndnnsuazadaiugimnssuie wadetugdunsdieloududngiis n1seeniuuuas
afannimesauingUsrasdfidanne maluladnisudledlun meluladerfiduiele weluladlslns
91518u0 Amnsaudd wnvedduluily msUsegndldiusimnssuiiniondnasTmdndoel 1
lafamhiie msmuauiazaIaonienIsTinm

Principle and techniques of plant genetic engineering, advance techniques for plant
transformation, vector design and construction for specific proposes, genome editing

technology, RNAi technology, microRNA technology, plant metabolic engineering, application

of plant genetic engineering for bioproduct, molecular farming, regulation and biosafety

NY635 ugmansseauliianavesiuugs 3 (3-0-6)
BT635 Advanced Plant Molecular Genetics

narvaunIadaine il enlestuiugenandseduluana feseduiluy Insileu
nsuaniUlng uazdfaudnuesity madafililunis@nyiusmansseduluanaluusia gseiu nng
Uszgndldii onnsusuuseiug it andymidagduidsadunsaiununisuansesnvesdu nns
WIAULALAETRIUINTTYRIHY AMULASEANIINIEAMNUAETININ BB51UY 5190 1MNT UagBlaLuFn
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Biological processes of plants in a molecular genetics; genomics; transcriptomics; and
epigenetic context, concepts and techniques of plant molecular genetics, applications in crop
productivity and improvement, discussions about current topics involving gene regulation;

plant growth and development; abiotic and biotic stress; hormones; nutrition; and epigenetics

[y

636 Ufduiustugessninefiniuqdunis 3 (3-0-6)

BT636 Advanced Plant-Microbe Interactions
anudlauvuanineinslussduwaduazluanafefuujduiusvesivuazgaunds

N5UTEENALEANUINNIMUETTINe1VeINY TAll 3TN Frmenseiulanana wasnensingily

Y a

nsltqauvEeiiledaaiuaumumUATILASIANIINEAM WagANAFILLANLLAT AT M

Interdisciplinary understanding of plant-microbe interactions in cellular and
molecular levels, applied plant physiology, biochemistry, microbiology, molecular biology,
and plant pathology knowledge in the use of microorganisms to promote abiotic stress

tolerance and biological stress resistance

1637 elulaBTanmiugmaamne 3 (3-0-6)
BT637 Advanced Microalgae Biotechnology

35U‘1Jm5t,wm,§em;aa’1m'w MaAusnwEeg nsguIUMILEnEARSsiUaetihueai
waamiy Yaamislaglsnaudanam msdsegndldisnmssgdulianalugaaivine uagnnsld
UsglonihBanlvdvagaansne

Microalgal cultivation systems, strain maintenance, downstream processing of
microalgal biomass, microalgal biorefinery, applications of molecular strategies in microalgae,

commercial applications of microalgae

1638 UfoAnameluladanmdugimeaamine 2 (1-3-2)
BT638 Laboratory in Advanced Microalgae Biotechnology
L‘Vlﬂﬁﬂmﬂﬁangﬁ’ﬁmﬂumimwLﬁyquamwﬁw m'ﬁLLsJﬂLLazLﬁU%JﬂmmEJWUﬁ:’qamm'w
MyInNsRsaAulnveRaaIvsy MIaiauaznITIATIEansT3luanaaIN aanse
Laboratory techniques in microalgal cultivation, isolation and maintenance of

microalgal strains, measurement of microalgal growth, extraction and analysis of microalgal

biomolecules
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19639 linauazmaluladnsfiuiien 3 (3-0-6)
BT639 Fruit Crops and Harvesting Technology

s

nsimunbiug ANuraINals dnvasnangneIans dunln wasn1INIzaeNUg
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vodlinaiasugiandAty nisuTuimvedasaieiy msiauuazn1sanvewa aluladnisuay
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weluladnsiiuifsegndufufe divivenasadofitinaronunmvesdnnandsnisiuiien
Fruit crop classification, diversity, botanical characters, origin and distribution of
important economic fruit crops, structural adaptation, fruit growth, and ripening, breeding
technology to increase crop production, pollinator management for higher crop vyield,
propagation, planting system, harvesting, and post-harvesting technology, physiological

response and factors affecting the quality of postharvest products

Y731 ﬂalﬂizé'fuimLaqa%uqamaaaﬂiﬁawﬂﬁ;am‘vﬁ'w 3 (3-0-6)
BT731 Advanced Molecular Mechanisms of Microalgal Pigments

AnianAnslassaiuarmiimadinnuesasdangaamiie nalnuaznisnuaLsERy
luanavesiinisduanesiansalugaamsne msszsuluanaiiionszdunisnanansd nmsadauas
Annghasdaingaavine mslivselovidaneluladiinmussasdilianqasmine

Structural and biological properties of microalgal pigments, molecular mechanisms
and regulation of pigment biosynthesis in microalgae, molecular approaches to enhance
pigment production, microalgal pigment extraction, and analysis, biotechnological applications

of microalgae-based pigments

n¥831 Men1sUagtumamalulagdinimmieivg 2(1-3-2)
BT831 Current Topics in Plant Biotechnology

sadoTnerns maluled waganuiiAatulmilutigiuiesumalulaganinmadi
iiensuszyndlflunuideesagniesuazivmnya

Emerging topics of science, technology, and knowledge in plant biotechnology for

appropriate research applications
nguil 4 ngumaluladdanmyadaine (Microbiological Biotechnology)

NY641 JATVINGIAUINABUTUG 3 (2-3-4)

BT641 Advanced Environmental Microbiology
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Anwesdanuidugaisifuinaing1vesduniduagnisdndonlasdwindon
nsrUILNMIYBRAUNIETALestUiginsvessamessdiinm  maAsuuasesaninindon
AReatestugdunisuaznsuilvanmuadenduivlagndnnisminatiner Bnsuazinade
vosTInelnanalunsnsafanunuasddinludswndes

Study an advanced knowledge on microbial ecology and environmental selection,
microbial processes involved in the biogeochemical cycle, microbial-related environmental
changes, and modification of the toxic environment by microbiological principles, molecular

biology methods, and techniques for monitoring living organisms in the environment

VY642 NIFUIUNTNLNNIRAFIMNTTY 3 (2-3-4)
BT642 Industrial Fermentation Process Technology
Anvmdnnisuazmalinnszuiunisuintussavgeaivnssy Yadeneidesiunssuiums

a =

vifn JAuvs ewnaisndouasndninst Tagauildlunssuiumandn wansusilunszuauntnn
Tneitfunszurunavsinlugaamnssy n1seide n1sesnuuuimsin nismuuaznsleornie ns
AIUANNTEUIUNITNIN NITHENNARTUININNTLTUIUNINLN N1TPBMAYIEIEAIUNTEUIUNIININ
LAZLATYEANANTUDINTZUIUNIINIIN

Study on principle and technique of the fermentation process at the industrial level,
factors related to fermentation process, microorganisms, agar medium and products, raw
materials used in the fermentation process, products in the fermentation process focusing on
industrial fermentation, sterilization, fermentation tank design, agitation and aeration,

fermentation process control, separation of products from the fermentation process,

shortening and expanding the fermentation process and economics of fermentation

N¥643 mAlulagdugan1eeIms 3 (2-3-4)
BT643 Advanced Food Technology

Anwauddy Anunmtkazwnliiluswanlunsussendldnalulagdinmiunis

a ) Y} a | aa A O A v oo ) PP

WA WauUSuUTasiiuyaa19098 115 Iansuavimalladuganlddmsumalulagyininmis
9115 HARSINIMIIINIMALLLEETININ KERANTINEad wuailSy wargAunId TINN AR N
PMNNULAZ AR

Study on the important advances and future trends in the application of

biotechnology to production develop, improve and increase the value of food., advanced
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methods, and techniques used for food biotechnology, food biotechnology products, yeast,

bacteria, and microorganisms products including plant and animal products

644 nelulaBdugemaoules] 3 (3-0-6)
BT644 Advanced Enzyme Technology

ﬁﬂ‘mmimamLauiﬂfﬂuizﬁuqmm%ﬂﬁm msesueuley Avnssunavauadosvosouluyd
gnn3e NsUsEenAldmnsedumeaiinin Ugnsaidanmdmsuaunueules

Study of the enzymes production on an industrial scale, enzyme fixation, activity and
stability of the immobilized enzyme, application of biological stimulants and bioreactors for

enzyme applications

NY645 ATIINYUTIAN 3 (2-3-4)
BT645 Intensive Microbiology

Anwanginstagiuiiiininigaunisludssgndldanu Useloviuas Invesgdunds uay
wafiasng q Tieades

Study on current topics that have applied microorganisms to applications, the benefits

and harms of microorganisms, and related techniques

NY646 a;a%ﬁmmqmamﬂiim%y’uqq 3 (2-3-4)
BT646 Advanced Industrial Microbiology

%

AnwNanaugaun3g AunmtnluisnsuazsmaiaUsulgaeiug nszuiunsmdn
waznIzUIUNIIUaINIsun nedeuruluivreqdunsd wasnisuszandlindniurivesgaunse

Study of microbial products, advances in breeding methods, and techniques,
fermentation process and post-fermentation process, microbial toxicity test, and application

of microbial products

647 ineluladiuganedan 3 (2-3-4)
BT647 Advanced Yeast Technology

Anwuagiienet I7inetugevesdad madavinany nsdasuuneialaserdoinaie
FRadaineruianedaduiiineliena anavainuatensianmvesdad maifiuinw
WugnssukaznIsUsuUTsaeiug anuddyvestadlugnavnssuediasiden Wandusiandan

wazinaluladnisudn aaunaranstugwen1Imin
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Study and analysis on advanced biology of yeast, classification by using microbiology
techniques including molecular biology techniques, biodiversity of yeast, genetic preservation
and breeding, the importance of yeast in industry, yeast products and production technology,

advanced kinetics of fermentation

nY648 513%81685‘14@@ 3 (2-3-4)

BT648 Advanced Mycology
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VANN1S IBMIUAEIATIEN 89AANFTUALALITUNITATEY WUnUedTH nalnnislasunis
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muduiusvesislafuszuuiiog ased wasoulslaniisle sautinshunldusslevdinmaedn
NSRS BRaUNTIU Uasinaluladdinw

Principle, method and analysis on advanced knowledge of growth, metabolism,
nutrition regulation mechanisms and reproduction, fungi's genetics, relationship of fungi to
ecosystems, chemicals and enzymes from fungi including the use of agricultural, industrial,

and biotechnology

649 la¥ainendugs 3 (2-3-4)
BT649 Advanced Virology

ndnnsuwazmaiinnnuvasadeysaninlunisinuilia mawnedes msdavanany
wazdwunvialaa wWugnssy nalnvesnisiiindiuiu Taunsveshda Tadaneusds liiaiduny
Tval nslaldalunismiunulae®ais

Principle and technique of biosafety in virus studies, culture, classification, genetics,
proliferation mechanisms of viruses, virus evolution, carcinogenic virus, newly discovered virus,

biological control of viruses

841 e NsUagtumanalulagyaningadinen 2(1-3-2)
BT841 Current Topics in Microbiological Biotechnology

sadoTnerns melulad wazarusiiAad ulvilutagtuieatumeluladfaniwniea
Fnen ilensuszgndlilundduegagniosnagivnga

Emerging topics of science, technology, and knowledge in m icrobiological

biotechnology for appropriate research applications
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nguit 5 ngumaluladdanmialy (General Biotechnology)
Y652 WtaiAunIamaluladdinin 3 (2-3-4)
BT652 Special Topics in Biotechnology
Anwuaziiasedt Widefiawfiinaulamanaluladiinm nmsduaiisnislvdiiviuas
wavRTuier AT maneiie nssuauneuasisnmsmanaluladtinmiliedes
Study and analysis on special interesting topics in biotechnology, researching
innovative new methods and developing advanced technique, research pipeline and related

biotechnological methods

9653 N1sann1suinnssuuazimalulad 3 (2-3-4)
BT653 Innovation and Technology Management

ninedunadyen Mstieszigaudgesauleniaguassd Imuinisvesnalulad ns
Uszilunanisusulsaudnngsy migimﬁmimﬂiﬂaﬁLLazu"fmﬂiiaJ miaaﬂLLUULLazﬂ’]iﬁ’maqwﬁ
arumalulaglUufun annizuinden AuaiuIsanumalulad N1sWAUIAINEINITaRIY
WINNTIU N1TPNLUVLAZNITINNITTLULWINNTSY N13aTauaziInagnsnIsnauIUuR nswaun
HanAualag auvinelusuuinnssy

Intellectual property, weaknesses, opportunities, threats analysis, evolution of
technology, Innovation improvement evaluation, integration of technology and innovation,
designing and implementing technology strategies, enterprise environment, enterprise
technology capabilities, developing the innovation capability of the organization, designing

and managing innovative systems for organizations, creating and implementing a practical

development strategy, new product development

654 s muazmaluladinmdundes 3 (3-0-6)
BT654 Bioenergy and Environmental Biotechnology

AnauiRnarUssanveandanudnna wdsnudinniifsadestunislduseloviandy
auaznsiverdunisndunliundsnu Womdsdinmainaimite nsvuiunisutasdaug
Hundanu mnuminsuazveuiwnveanaluladirinmdud winden msvszyndldimaiana
walulagFrnmiieusslovillunsdanistigmisuaauinden msdanisveadeuazaiunuuaiiv
mnAnLagisnislunisdesaanensTanm Yagidesaasenuievendsdunse mswanmaie
mameluladdinmdmdvdssfiusaivluszuuiog uasnsdAnwiftunsldnssuauntsiiuy

ANNLINADUMILNALULATTINN
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Biomass conversion, properties and types, this course also focuses on bioenergy and
in particular on the exploitation of biomass and organic waste for energy recovery, algal
biofuels, definition and scope of environmental biotechnology, specific application of
biotechnology as tools to cope with environmental problems, waste management and
pollution control, concepts and methodology in biodegradation of difficulty digestible
materials and hazardous wastes, development of techniques for evaluation of specific
pollutants in the ecosystem, case studies highlighting the use of biotechnology remediation

will be reviewed
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glycosylase-supplemented loop-mediated isothermal amplification coupled with
nanogold probe (UDG-LAMP-AUNP) for specific detection of Pseudomonas aeruginosa.
Molecular Medicine Report. 2018; 17(4): 5734-5743. doi: 10.3892/mmr.2018.8557.

Wangman P, Longyant S, Taengchaiyaphum S, Senapin S, Sithigorngul P, Chaivisuthangkura P.
PirA & B toxins discovered in archived shrimp pathogenic Vibrio campbellii isolated
long before EMS/AHPND outbreaks. Aquaculture. 2018; 497: 494-502.
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Wangman P, Surasilp T, Pengsuk C., Sithigorngul P, Longyant S.* Development of a species-
specific monoclonal antibody for rapid detection and identification of foodborne
pathogen Vibrio vulnificus. J Food Saf. 2021. e12939. https://doi.org/ 10.1111/jfs.12939.

Ponpukdee N, Wangman P, Rodkhum C, Pengsuk C, Chaivisuthangkura P, Sithigorngul P,
Longyant S.* Detection and identification of a fish pathogen Flavobacterium
columnare using specific monoclonal antibodies. Aquaculture. 2021; 545.
https://doi.org/10.1016/j.aquaculture.2021.737231.

Prasitporn T, Senapin S, Vaniksampanna A, Longyant S, Chaivisuthangkura P. Development of
cross-priming amplification (CPA) combined with colorimetric and lateral flow dipstick
visualization for scale drop disease virus (SDDV) detection. J Fish Dis 2021; 44 (9): 1411-
1422. https://doi.org/10.1111/jfd.13448

Pengsuk C., Wangman P., Chaivisuthangkura P., Sithigorngul P., Longyant S.* Nanogold-based
immunochromatographic strip test for rapid detection of clinical and environmental
strains of Vibrio cholerae. J Food Safety 2021; 41 (1): e12874. https://doi.org/10.1111/
jfs.12874.
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Senapin S. Antigenicity of hypothetical protein HP33 of Vibrio harveyi Y6 causing scale
drop and muscle necrosis disease in Asian sea bass. Fish & Shellfish Immunology 2021;
108: 73-79. https://doi.org/10.1016/].fsi.2020.11.034

Lan NTG, Salin KR, Longyant S, Senapin S, Dong HT. Systemic and mucosal antibody response
of freshwater cultured Asian seabass (Lates calcarifer) to monovalent and bivalent
vaccines against Streptococcus agalactiae and Streptococcus iniae. Fish & Shellfish
Immunology 2021; 108 : 7-13. https://doi.org/10.1016/].f5i.2020. 11.014.

Pasookhush P, Vaniksampanna A, Sithigorngul P, Longyant S, Chaivisuthangkura P. Molecular
isolation and characterization of translationally controlled tumor protein (TCTP) gene
from Macrobrachium rosenbergii. Aquaculture International 2020; https://doi.org/
10.1007/510499-020-00571-8.

Jinapon C, Wangman P, Pengsuk C, Chaivisuthangkura P, Sithigorngul P, Longyant S.*
Development of monoclonal antibodies for the rapid detection and identification of
Salmonella enterica serovar Enteritidis in food sample using dot-blot assays. J. Food
Safety 2020; 40(5): e12841. DOI: 10.1111/jfs.12841

Wangman P, Chaivisuthangkura P, Taengchaiyaphum S, Pengsuk C, Sithigorngul P, Longyant
S.* Development of a rapid immunochromatographic strip test for the detection of
Vibrio parahaemolyticus toxin B that cause acute hepatopancreatic necrosis disease. J
Fish Dis 2020; 43(2): 207-214. doi: 10.1111/jfd.13115.

Soonthonsrima T, Wangman P, Pengsuk C, Sithigorngul P, Longyant S.* Production of
Monoclonal Antibody Specific to Immunosglobulin of Asian Sea Bass Lates calcarifer.
Burapha Science Journal 2019; 24 (3), 1237-1249.

Pasookhush P, Hindmarch C, Sithigorngul P, Longyant S, Bendena WG, Chaivisuthangkura P.
Transcriptomic analysis of Macrobrachium rosenbergii (giant freshwater prawn) post-
larvae in response to M. rosenbergii nodavirus (MrNV) infection: de novo assembly and
functional annotation. BMC Genomics 2019; 20(1):762. Doi: 10.1186/s12864-019-6102-
6.

Soonthonsrima T, Wangman P, Chaivisuthangkura P, Pengsuk C, Sithigorngul P, Longyant S.*
Generation of mouse monoclonal antibodies specific to tilapia immunoglobulin using
fish immunoglobulin/BSA complex for monitoring of the immune response in Nile

tilapia Oreochromis niloticus. Aquaculture Research 2019; 50(1): 277-283.
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Vaniksampanna A, Longyant S, Charoensapsri W, Sithigorngul P, Chaivisuthangkura P. Molecular
isolation and characterization of a spditzle gene from Macrobrachium rosenbergii. Fish
& Shellfish Immunology 2019; 84: 441-450.

Wangman P, Longyant S, Taengchaiyaphum S, Senapin S, Sithigorngul P, Chaivisuthangkura P.
PirA & B toxins discovered in archived shrimp pathogenic Vibrio campbellii isolated
long before EMS/AHPND outbreaks. Aquaculture 2018; 497: 494-502.

Srisuk C, Senapin S, Bendena WG, Longyant S, Sithigorngul P, Chaivisuthangkura P. Molecular
isolation and characterization of a haemocyanin of Macrobrachium rosenbergii reveal
its antibacterial activities. Aquaculture Research. 2018; 49:505-516. DOI: 10.1111/
are.13481

Manajit O, Longyant S, Sithigorngul P, Chaivisuthangkura P. Development of uracil-DNA-
glycosylase-supplemented loop-mediated isothermal amplification coupled with
nanogold probe (UDG-LAMP-AUNP) for specific detection of Pseudomonas aeruginosa.
Molecular Medicine Report 2018; 17(4): 5734-5743. doi:10.3892/mmr. 2018.8557.
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Panich W. T, Chontananarth. Molecular detection of three intestinal cestode species
(Raillietina echinobothrida, R. tetragona, R. cesticillus) from poultry in Thailand. Avain
Pathology 2021; 50(4): 321-326.

Panich W, Tejangkura T, Chontananarth T.Novel high-performance detection of Raillietina
echinobothrida, Raillietina tetragona, and Raillietina cesticillus using loop-mediated
isothermal amplification coupled with a lateral flow dipstick (LAMP-LFD) Veterinary
Parasitology 2021; 292: 109396.

Warakorn B, Chontananarth T. 2020. Epidemiolosgical situation and molecular identification
of Echinostoma revolutum (Froelich, 1802) in Filopaludina snails from Sa Kaeo
province. Khon Kaen Agriculture Journal 2020; 48 suppl 1: 175-182.

Nichapat K, Chontananarth T. Prevalence and mean intensity of monogeneans infection in
goldfish (Carassius auratus) from fish farms in Ratchaburi province, Thailand. Khon

Kaen Agriculture Journal 2020; 48 suppl 1: 169-174.
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Watcharakranjanaporn T, Sabaijai M, Dunghungzin C, Chontananarth T. Preliminary data of
Ascaridia galli infections in Gallus gallus domesticus and the development of specific
primer based on the NADH dehydrogenase subunit 4. Journal of Parasitic Diseases
2020; https://doi.org/10.1007/512639-020-01321-6.

Dunghungzin C, Chontananarth T. The prevalence of cercarial infection and development of
a duplex PCR for detection of the cercarial stage of Haplorchis taichui and H. pumilio
in first intermediate hosts from Chai Nat province, Thailand. Acta Tropica 2020; 214:
105795.

Rodboon T, Sirilun S, Okada S, Kariya R, Chontananarth T, Suwannalert P. Modified Riceberry
rice extract suppresses melanogenesis- associated cell differentiation through
tyrosinase-mediated MITF downregulation on B16 cells and in vivo zebrafish embryos.
Research in Pharmaceutical Sciences 2020; 15(5); 491-502.

Wiroonpan P, Chontananarth T, Purivirojkul W. Cercarial trematodes in freshwater snails from
Bangkok, Thailand: Prevalence, morphological and molecular studies, and human
parasite perspective. Parasitology 2020; 148(3): 366-383.

Dunghungzin C, Chontananarth T. Prevalence of cercarial infections in freshwater snails and
morphological and molecular identification and phylogenetic trends of trematodes.
Asian Pacific Journal of Tropical Medicine 2020; 13(10): 439- 447.

Nak- on S, Chontananarth T. Rumen fluke, Fischoederius elongatus ( Trematoda:
Gastrothylacidae): preliminary investigation of suitable conditions for egg hatching.
Veterinary Parasitology 2020; p.109135.

Anucherngchai S, Chontananarth T, Tejangkura T, Wongsawad C. Molecular classification of
rumen fluke eggs in fecal specimens from Suphanburi Province, Thailand, based on
cytochrome C oxidase subunit 1. Veterinary Parasitology: Regional Studies and Reports
2020; 20: 100382.

Patarwut L, Chontananarth T, Chai JY, Purivirojkul W. Infections of Digenetic Trematode
Metacercariae in Wrestling Halfbeak, Dermogenys pusilla from Bangkok Metropolitan
Region in Thailand. The Korean Journal of Parasitology 2020; 58(1): 27-35.

Intasri C, Chontananarth T. Prevalence of larval stage of trematode infection in freshwater
snails in agricultural areas in Chachoengsao province. Khon Kaen Agriculture Journal

2019; 47 suppl 1: 283-288.
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Chontananarth T, & Parawat J. Development of Cytochrome B, a new candidate gene for a
high accuracy detection of Fasciola eggs in fecal specimens. Veterinary parasitology
2019; 274: 108922.

Buddhachat K, Chontananarth T. Is species identification of Echinostoma revolutum using
mitochondrial DNA barcoding feasible with high- resolution melting analysis?.
Parasitology research 2019; 118(6): 1799-1810.

Anucherngchai S, Chontananarth T, Tejangkura T, Chai JY. The study of Cytochrome B (CYTB):
species- specific detection and phylogenetic relationship of Echinostoma revolutum,
(Froelich, 1802). Journal of parasitic diseases 2019; 43(1): 66-74.

Anucherngchai S, Chontananarth T. Echinostoma revolutum: Development of a high
performance DNA-specific primer to demonstrate the epidemiological situations of
their intermediate hosts. Acta tropica 2019; 189: 46-53.

Anucherngchai S, Panich W, Chontananarth T. The occurrence of the intestinal trematodes,
Echinostoma revolutum ( Froelich, 1802) infection in freshwater snails on the
agricultural area of Chainat province, Thailand. province Khon Kaen Agriculture Journal
2018;. 46 suppl 1: 975- 979.

Parawat J, Sabaijai M, Chontananarth T. The prevalence and morphological characteristic of
the intestinal helminthes in Hoplobatrachus rugulosus (Wiegmann, 1834) from Amphoe
Pho sai, Ubon Ratchathani province Khon Kaen Agriculture Journal 2018; 46 suppl 1:
975- 979.

Chontananarth T, Anucherngchai S, Tejangkura T. The rapid detection method by polymerase
chain reaction for minute intestinal trematodes: Haplorchis taichui in intermediate snail
hosts based on 18s ribosomal DNA. Journal of Parasitic Diseases 2018; 42(3): 423-432.
1.2 unauAdeildsunsitiuwatufinannsussguivnisssiuavieutuneia

Maythangkongwong N, Thongdee N, Chontananarth T. Epidemiological situation of cercarial
stage of minute intestinal trematode, Haplorchis taichui at Chainat province.
Proceedings of the ASTC 2018 The 6th Academic Science and Technology Conference
2018, Bangkok, Thailand. pp HS15-20 (In Thai).

Pumsuwan T, Nammungkun S., Chontananarth T. The Prevalence of Helminths in Some
Freshwater Fish from Noi River in Phra Nakhon Si Ayutthaya Province. Proceedings of
the ASTC 2018 The 6th Academic Science and Technology Conference 2018, Bangkok,
Thailand. pp BS201-206(In Thai).
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Sansao P, Chontananarth T. Epidemiological situation of infective stage of intestinal
trematode Echinostoma spp.in freshwater snails from agricultural areas of Singburi
province. Proceedings of the ASTC 2018 The 6th Academic Science and Technology
Conference 2018, Bangkok, Thailand. pp BS175-179(In Thai).

Kariya J, Eiamfiam M, Chontananarth T. The study of prevalence of Trichuris spp. egg in cow
(Bos taurus) from agricultural areas in the Chao Phraya basin Proceedings of the ASTC
2018 The 6™ Academic Science and Technology Conference 2018, Bangkok, Thailand.
pp AS532-536 (In Thai)

Sabaijai M, Panich W., Chontananarth T. Morphological and molecular identification of
helminth infection in Trichopodus trichopterus (Pallas, 1770). Province Proceedings
of the ASTC 2018 The 6th Academic Science and Technology Conference 2018,
Bangkok, Thailand. pp AS109-115.-120. (In Thai)

Poungsangsuk W, Chontananarth T. Prevalence of Cercarial Infection of Freshwater Snail
from Nakhon Pathom Province Proceedings of the ASTC 2018 The 6th Academic
Science and Technology Conference 2018, Bangkok, Thailand. pp 284-290. (In Thai)

2. wanumadrimsludnwadu (nsenawizii)
ansuns

1. yalwsiwas (primer) 4azAm3393U (DNA probe) fisnmzsetu 28w0a 913 duLe
(285 rDNA) @ msunsianineiieannana Raillietina (R. echinobothrida, R. tetragona uae R.
cesticillus) sremadngUu-wadteman loluisesusanontafiadu w3e wand (Loop-mediated
isothermal amplification #38 LAMP) A1uffiuuiunsiadauuukaud (Lateral flow dipstick 38
LFD) (iavdidwe 2003002703)

2. galnsiues (primer) kagdInT333U (DNA probe) d1m5UN1I0519815WUTNTTUVOS

aaa

wesluldanlduiin Echinostoma revolutum wag E. mivagawai lagadauiseuwand (LAMP:
loop-mediated isothermal amplification) wazn1suszgndldiuuiunsiaeuiduelulowwuiges
(DNA biosensor dipstick) (@efidnue 2003002704)

3. galwsiues (primer) WagA3In3333U (DNA probe) d1%5UN13AIAATHUGNTTUVOY
worsluldanldviia Faciola sigantica aauimadananyd (LAMP: loop-mediated isothermal
amplification) warkunsI9aaud s uieluloleuiyes (DNA biosensor dipstick) (1av# A8
2103000550)
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Molecular Systematics and
Ph.D. University of Edinburgh, UK 2542
Evolution
ﬂ'J’]SJL‘TiEJ'J‘U']EUU

Genetics, Evolution, Bioinformatics

NAIIUNIIBINTG

1. Uy (Founds 5 )

1.1 unAMNREARNNIUTAITAVINITERUTIARazUILINA (aglugrudayaves ana.)

Parnmen S, Nooron N, Leudang S, Sikaphan S, Polputpisatkul D, Pringsulaka O, Binchai S,
Rangsiruji A. Foodborne illness caused by muscarine-containing mushrooms and
identification of mushroom remnants using phylogenetics and LC-MS/MS. Food
Control. 2021;128:108182.

Sunthornthummas S, Doi K, Fujino Y, Rangsiruji A, Sarawaneeyaruk S, Insian K, Pringsulaka O.
Genomic characterisation of Lacticaseibacillus paracasei phage D725 and preliminary
analysis of its derived endolysin. Int Dairy J 2021;116:104968.

§9a381 31893 a9 Dude wovesousd wisAany. MsszyRuiUgnuasiudendslnelngld
SCAR marker ag multiplex PCR. 135815IM81@@ns 1e 2563; 36(1):145-158.

Rangsiruji A, Meesim S, Buaruang K, Boonpragob K, Mongkolsuk P, Binchai S, Pringsulaka O,
Parnmen S. Molecular systematics and species distribution of foliose lichens in the Gulf
of Thailand mangroves with emphasis on Dirinaria picta species complex.

Songklanakarin J Sci Technol 2020;42(3):504-514.
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Parnmen S, Nooron N, Leudang S, Sikaphan S, Polputpisatkul D, Rangsiruji A. Phylogenetic
evidence revealed Cantharocybe virosa (Agaricales, Hygrophoraceae) as a new clinical
record for gastrointestinal mushroom poisoning in Thailand. Toxicol Res 2020;36:239-
248.

Sunthornthummas S, Doi K, Rangsiruji A, Krajangsung S, Sarawaneeyaruk S, Pringsulaka O.
Isolation and characterization of spontaneous phage-resistant mutants of Lactobacillus
paracasei. Food Control 2019;99:114-123.

§993e1 9893 e0usd WisAans unzaBasen Sude. mydleTganeRuifiSuedemaia HAT-
RAPD maaﬁué{’wﬂwﬁqmﬂLLwéaL%aﬁuqﬂﬁimaﬂwa waziugUgniasugianfeulnginumsns.
MIANTINYNFNARNT WA 2562:35(1):59-73.

Rangsiruji A, Binchai S, Pringsulaka O. Species identification of economic bamboos in the genus
Dendrocalamus using SCAR and multiplex PCR. Songklanakarin J Sci Technol
2018;40(3):640-647.

Deatraksa J, Sunthornthummas S, Rangsiruji A, Sarawaneeyaruk S, Suwannasai N, Pringsulaka
O. Isolation of folate-producing Weissella spp. from Thai fermented fish (Plaa Som Fug).
LWT - Food Sci Technol 2018;89:388-391.

D50UIA N3any A3uss aunsssanay 3017 seuneu Avgn wuuia 33504 Asadening dggnn
asaness A3y Wina wazdaien 1893, mausnuuameslawafisumededere
1saluvai Aeromonas spp. Lﬁaﬁﬂﬂlﬁi’fmmmmiizmﬁmaﬂm. MIETINYIAERS NAD
2561;34(2):143-157.

1.2 unanuieildfumsinuwatuifuanmsussyuivnisssiunaniouuneia

Rangsiruji A, Vongshewarat K, Buaruang K, Phokaeo S, Boonpragob K, Mongkolsuk P, Pringsulaka
O, Binchai S, Parnmen S. Molecular systematics of manglicolous lichens in the genus
Pyrenula on the western Gulf of Thailand. The 46" International Congress on Science,
Technology and Technology-based Innovation (STT46); 2020 Oct 5-7; Bangkok,
Thailand, p. 929-934.

Parnmen S, Phraphuchamnong P, Buaruang K, Boonpragob K, Mongkolsuk P, Binchai S,
Rangsiruji A. New records of mangrove crustose lichens on the western Gulf of Thailand
coast and their molecular phylogenies. ﬁ'aqLﬁuﬂfliﬂszsqﬁmmﬁzﬁumﬁ “INeFrdns
507 asd 11; 2019 May 23-24; UM INGNGUATUATUNTILIN, NTUNNY, YN 486-494.
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waslnsdwi 0860049857
Email nalena@g.swu.ac.th

a

ARA 8191397 wazaatuRduSamsfnen (SesanseaulByges Usiglv wazuSaaien)

o

AAimsfnen ARIAI/A1UN Y daduy Wdnsa
AN.U. - PAINTAUNINE T 2538
Ph.D. Neuroscience lowa State University, U.S.A. 2543

AU IVIEY

Animal Physiology, Drug delivery, Environmental toxicology
NAIUNIIBINTT
1. uIY
1.1 unanuRREARNNlUNsEITIvIMITERUTIALazuILIE@ (aglugrudeyaves ana.)
Lekvongphiboon, P., & Praphairaksit, N. (2020). Combined toxicity of imidacloprid and
cadmium on histopathology and acetylcholinesterase activity in aquatic oligcochaetes
(Tubifex tubifex Muller, 1774). Environmental geochemistry and health, 42(10), 3431-
3441.
AUt $hunm uay wawn Ustlwindans. 2563, enaaumadend nsunsvhdasnssy Janunud
A15U (Cyprinus carpio L.) ﬁ]’mﬁf’]ﬁu‘lﬂgqmé’mw. WNULNEAT 48 aUUNLey 1: 187-194.
Us150u1 Sundnszans uay udun Usglndndans. 2563, msawenaauitiuneussiveandulse
19 ( Aniba rosaeodora) @ wsunisyudsgnuanila ( Oreochromis niloticus). WAULNEAT 48
avuiLey 1: 195-202.
1.2 unanuAdeiildfunsatuatuiuannsussgadvinissefumanisununvd
UOAL ANATY, ezl Nudia, Nues VANIA Lazudun Uselnsndans, NsmLNEEaUFURUUTEY
Mnttuveussmelnagndum (Artemisia vulgaris) dmiurudsgnuanviviy
(Oreochromis niloticus) MesuAuifiesannsUssgaivnsseiund Inemaniidenss

7 12: 67 NHwAAU 2564. 171-180.
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Lekvongphiboon P., Praphairaksit N. Combined toxicity of imidacloprid and cadmium on
acetylcholinesterase activity in aquatic oligochaetes (Tubifex tubifex Muller, 1774).
Proceedings of the 44" Congress on Science and Technology of Thailand (STT44);
2018 October 17-19; Bangkok, Thailand, p. 10-15.

Rattanarom P., Praphairaksit N. Alteration in catalase activity of aquatic oligochaetes, Tubifex
tubifex (Muller, 1774), after exposed to mixture of imidacloprid and glyphosate.
Proceedings of the 44" Congress on Science and Technology of Thailand (STT44);
2018 October 17-19; Bangkok, Thailand, p. 30-36.

2. Nﬁ\i’lﬂﬂﬂ\ﬁ‘lﬂﬂﬁiiﬂﬁﬂ‘lﬂngu
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AN15ANE AMQAI/E11 U1 GRRINY Uildusa
MU INe INYIRLATUASUNTILIN 2543
M. NNuANERNS UNTINGIRBLNYATANENT 2547
.0 ANUTIVIINGENANTTINN PAINTUMINE T 2555

AMuTEIvIRY

Plant Physiology, Plant Stress Physiology, Plant Biology
NAIIUNIIYINTG
1. Uy (Founds 5 )
1.1 unanuTRgANNNlUNsEITIvIMsIERUALazuIuIN@ (aglugrudeyaves ana.)

Kongkeat Jampasri, Sukhumaporn Saeng-ngam, Panadda Larpkern, Arom, Jantasorn & Maleeya
Kruatrachue. Phytoremediation potential of Chromolaena odorata, Impatiens patula, and
Gynura pseudochina grown in cadmium-polluted soils. International Journal of
Phytoremediation. doi.org/10.1080/15226514.2021.1876626.

Phonghthep Hanpattanakit, Supika Vanitchung, Sukhumaporn Saeng-Ngam, Pacharapol Pearaks.
(2021). Effect of Biochar on Red Chili Growth and Production in Heavy Acid Soil. Chemical
Engineering Transactions. 84.

Pachara Maneechote, Sukhumaporn Saeng-ngam and Parin Chaivisuthangkura. (2020). Effect of
7,8-dihydro-8Q-20-hydroxyecdysone on Photosynthesis, Chlorophyll Content and
Chloroplast Structure in Tomato (Solanum lycopersicum cv. “CH154”) under Drought
Stress. Thaksin University Journal. 23(2) : 14-23.

Kongkeat Jampasri and Sukhumaporn Saeng-ngam. (2019). Phytoremediation and accumulation
of cadmium from contaminated saline soils by vetiver grass. Environmental Control in

Biology. 57(3): 61-67.
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1.2 unanuAdeiildfunisatuatuifuannsussgadvinissefumanisununyd

Thanaboon Plakunmonthon and Sukhumaporn Saeng-ngam. (2020). Effect of Field Medium
Moisture Levels on Some Physiological Changes under Drought Stress in Cherry Tomato
(Solanum lycopersicum ‘CH154’°). The Proceedings of the 58th Kasetsart University
Annual Conference. February 5-7, 2020 at Kasetsart University, Bangkok. p 63-74.

wysna Wesnw uaz guunsel weeaw. (2561). Kavesnsussendldanuiininsenisiiulauag
UsrAvinmasnsduansiionameminivygeteon  meldannshunien. s
UsEYIYINISNYAT pdafl 19 (Wawdnd 2561) 2 emsnuasmand W InedeToULNY
Youuny Juil 29-30 unsIAN 2561, Wi 338-343,

HYUNTAT LAY, ATANIA UITHIW, NUANT AA1 Uagafye gudsngy. (2561). Bnswaveasusa
Aluafesesdiindeuiinueaelsiiad 1o wagnisavavlumsnvesinniaveniugniuldad
UgnluszulelasTuiind. msUsssadninmsinens adeil 19 Wsed® 2561) o A
\nwmsAanS 1vNIMeNdoreuliy Yeuwny Tufl 29-30 uns1AN 2561, wih 369-374.

gynnnsal uasw, suysal wanaumma, Adu ANBEs way eAvm gudEIR). (2561). MeL
UsgAvBnmmsduamsidonamemeilemaeiiug CH150 meldaniizefenainany
ussheansunadluafesesdlifin. nsUssgdvninnens afedl 19 Usedl 2561) a e
NuRsEEnS 1N IMeNdBYeULiY YauLAY Tufl 29-30 unTIAN 2561, Wih 328-332.

wos udled, Wemdu 1a, Wusinsal vesauiln, 8550¢ Wenazens, AngAN wendy, afvn v
@190y, USund eTanene)s, uae gUansal wasnu. (2561). navesansuadluaiiiesoss
fifinsiensazauraslsiladuaznisiinufisedninilesoandintuvesziowmenislaan1ey
WA, MIUTEYIVINTNEAT pSafl 19 (Uszdil 2561) w AzinuRsmand uinende
YOUUAL YBULAL Tufl 29-30 unsIAL 2561, nih 322-327.

2. wanumsIvnsludnunzdy

3. AN9/MUNER/UNAIUNIGIBINAG
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PhD Natural sciences & Liverpool John Moores 2555

psychology University, UK
AMATEIVINY

Genetics, Bioinformatics, Parasitology
NAIIUNIIYINTG
1. 9Ue
1.1 unAMUTREARNNIUNTAITIVIMITEAUTALAzUIUINF (aglugrudeyaves ana.)

Panich W, Tejangkura T, Chontananarth T. Novel high-performance detection of Raillietina
echinobothrida, Raillietina tetragona, and Raillietina cesticillus using loop-mediated
isothermal amplification coupled with a lateral flow dipstick (LAMP-LFD). Veterinary
Parasitology. 2021 Apr 1;292:109396.

Anucherngchai S, Chontananarth T, Tejangkura T, Wongsawad C. Molecular classification of
rumen fluke eggs in fecal specimens from Suphanburi Province, Thailand, based on
cytochrome C oxidase subunit 1. Veterinary Parasitology: Regional Studies and Reports.
2020 Apr 1;20:100382.

Anucherngchai S, Chontananarth T, Tejangkura T, Chai JY. The study of Cytochrome B (CYTB):
species-specific detection and phylogenetic relationship of Echinostoma revolutum,
(Froelich, 1802). Journal of Parasitic Diseases. 2019 Mar;43(1):66-74.

Chontananarth T, Anucherngchai S, Tejangkura T. The rapid detection method by polymerase
chain reaction for minute intestinal trematodes: Haplorchis taichui in intermediate snail

hosts based on 18s ribosomal DNA. Journal of Parasitic Diseases. 2018 Sep;42(3):423-32.
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1.2 unaNuTReNlaTun1sAnuiaduANINNSUTEYIRINSIEAUTIANIaUINIYIA

2. naaumsArmsludnuuzdu (nsananiziis)

2.1  ayansUnT:

(1) ¥alnswes (primer) WazAINTI99U (DNA probe) d1m5UN15ATIVETHUTNITUVDINET
Tuldludvaila Fasciola gieantica aaeumailauaud (LAMP: loop-mediated isothermal
amplification) wazuaunsIadevAouelulalwuwes (DNA biosensor dipstick)

2 yalnswes (primer) WazAINTI99U (DNA probe) €1m5UN15ATIVATHUTNITUVDINET
Tuldialdwdda Echinostoma revolutum was E. miyagawai tnea1deuin3euaud
(LAMP: loop-mediated isothermal amplification) LLasmiﬂisqﬂmi’fﬁmmummaaua
wuolulewwuires (DNA biosensor dipstick)

3. A151/MU9E/UNAIIUNISIVINIG
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FUMUIINAYINIG - {efans191sy
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AAN15ANE AMAA/F1U1TV aandunisAne UiduannsAnun
M. e UMNINYHYTNN 2543
ML FINeN UUNINYIQYUDULAY 2547
Us.0. FIINeN UUNINYIQYUDULAY 2552
mwm%mmsy
NAIIUNINIAYINTT
1. U7

o/

1.1 unaNuTREANNNlUNTAITIVIMITERUTIALazUIUINA (aglugrudayaves ana.)

Prasawang, S. and Srinual, A. (2020). Comparative leaf and wood anatomical characteristics
of Chrysophyllum (Sapotaceae) relate to taxonomy of the species in Thailand.
Biodliversitas, 21(4), 1578-1587.

Rittirongsakul, K., Srinual, A., and Vanijajiva, O. (2020). Anatomical features and SCoT profiles
provide new insight into phenotypic plasticity in the halophyte Suaeda maritima in
Thailand. Biodiversitas, 21(3), 1082-1090.

Krittin Tipmontiane, Anitthan Srinual and Wirot Kesonbua. (2018). Systematic Significance of
Leaf Anatomical Characteristics in Some Species of Mangifera L. (Anacardiaceae) in
Thailand. Tropical Natural History, 18(2), 68-83.

91Anev AvUznen aflugu A3ula wagdlsad inwstn. (2563). dnvarneinamansuruluuas
muluvesiwanaulaislse (Gomphrena L) ludszinalng. 1sansideuaziam tlageas

el lunsgususguiug avinermansuazmalulad U0 15 adun 2. nih 29-44.
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Am3nid Aoy wovediugiu A3una. (2562). Snuuznieinamaniidodetuinluresiivana uewdy
(Diospyros L) unswiinluussimalng. 215815398519 0)n52uAT @191 Ineraansiay
welulad U7 15 atiudl 1. wih 133-147.

Famad vuriauuy efivgiu Aiuaa uazilsad inweth. (2562). nginamandideidetuinly
LaTNTINTLUNNYIALANINAS (Bignoniaceae) Unswiinlulsewnelng. 275875
WONWAIaN3 Ne, 11(2), 129-150.

nwssnd Tades afiugiu Aura uazilsay inwsth. (2562). MmednmamansiuSeuiisuiionisssy
%ﬁmﬁ%qa Lysiphyllum (Benth.) de Wit AT Nﬁ&iamwwqﬂﬁ (Fabaceae-
Caesalpinioideae) luUsswmelne. 2158750WgnwAIansine, 11(2), 151-168.

o/ <

1.2 unanuIdenlasunshnunaduiuaInMsUszyivInIssEauYIAsauILIYIA

2. NAIIUNIIVINITIUANEUZIY (NSaNRWIZNA)

3. AN51/AU9EB/UNAIUNIGIBING
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