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Fazdusansfine - - 3 3 3
2.5.2 WNUNMSANWILUU 1.2 : USguey 3meusgayien unsyinineiinus
. Sruudindiezsudnludnisine
w 2560 2561 2562 2563 2564
ST 1 3 3 3 3
7 2 . 3 3 3 3
U7 3 i i 3 3 3
9 4 . . . 3 3
7734 3 6 9 12 12
Fazdusansfine - - - 3 3

2.5.3 UWNUNISANYILUY 2.1 : USueIndauSgeten iuulseusieiv

waginInednus
g Srunuddaiassudilulnsine
Y 2560 2561 2562 2563 2564
ST 1 3 3 3 3 3
ST 2 3 3 3 3
7 3 3 3 3
33U 3 6 9 9 9
Havd 595Ny - - 3 3 3




2.5.4 WNUNTISANWILUU 2.2 :

11

UAo.2

USeysamaUSeyion Luseus e

waginInednus
. SrunuddaiiasSudnlulnisdnu
E 2560 2561 2562 2563 2564
ST 1 3 3 3 3
ST 2 - 3 3
T 3 - . 3 3
9 4 i : i 3 3
334 3 6 9 12 12
Fazdusansfine - - - 3 3

2.6 QUUIZUIUATULNY

2.6.1 JUUSEUUS185U (WU UN)
2.6.1.1 UYszanaun59uUseanasneosy (WRUANSANWILUY 1.1 kaghuUy 2.1)

- . Ysuuszune
S18az198n5185U
2560 2561 2562 2563 2564
ANSITUEUNITANEN 540,000 | 1,080,000 | 1,560,000 | 1,560,000 | 1,560,000
3NV 540,000 | 1,080,000 | 1,560,000 | 1,560,000 | 1,560,000

2.6.1.2 Usza1aun15auUseanausnosy (WRUANSANWILUY 1.2 haghuy 2.2)

o . Ysuuszuna
S188LLYNT1YSU
2560 2561 2562 2563 2564
ANSISULTENN1SANEN 420,000 840,000 | 1,260,000 | 1,620,000 | 1,620,000
U85V 420,000 840,000 | 1,260,000 | 1,620,000 | 1,620,000
2.6.2 U£1aun1sauUseanis 19918 (MuI8:uIn)
2.6.2.1 WNUNISANYILUU 1.1 WazhuU 2.1
- . Yauuseune
S18ALLYNTIYINY
2560 2561 2562 2563 2564
1. ANDULNY 80,000 100,000 100,000 100,000 100,000
2. lane 48,000 80,000 120,000 120,000 120,000
3. ﬁ’a@ 150,000 350,000 550,000 550,000 550,000
q. ﬂ@ﬁmeﬁ 50,000 100,000 200,000 200,000 200,000
71519318 328,000 630,000 970,000 970,000 970,000
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2.6.2.2 WNUNSANYILUU 1.2 UaZUU 2.2

o , Yauuszane
S1882108A51837Y
2560 2561 2562 2563 2564
1. ANADUWNY 30,000 50,000 80,000 100,000 100,000
2. ey 20,000 40,000 50,000 80,000 80,000
2. ’?ﬁﬂq 60,000 120,000 200,000 240,000 240,000
4. ﬂj‘ﬁlms?ﬁ 30,000 60,000 80,000 120,000 120,000
IUSI18Y 140,000 270,000 410,000 540,000 540,000

2.6.3 Uszanaun1sanlganeson1sHanUadin
2.6.3.1 WNUNSANWILUU 1.1 waghuy 2.1 1wk .....210,000...01% faAy
wanemg Anannissanalianelude 2.6.2.1 a5 In1sfinun veaiaunung
AW WUU 1.1 UAY WUU 2.1 WIAY.....6,300,000...... UM N158285uIuLHUSUIEARS 5 T
ASENEN .....30......AU LINAU ....... 210,000.......... UM
2.6.3.2 WNUNSANWILUU 1.2 kaghuy 2.2 Wulky ... 192,000... 0% fioAu
wueing Anannsruaildanelude 2.6.2.2 i 5 Yn1sfnun vesieununis
ANWY WUU 1.2 Ay WUU 2.2 WIAU.....5,760,000..... U7 WsE8SuLLNuSUEAT 5 U
ANSANEN .....30.....AU LAY ....... 192,000.......... UM

2.7 STUUNISANE

M uwuususu

1 r-ﬂl QI a ¢ (v

O wuunslnadiudedsiiusiidundn

wuumalnaniudaunsnniazdsadudenan
ac a <& A [y .

wuunilnamediannsetiniludonan (E-learing)
WUUNNENANI9DULHBSLUR

OOo0oad

2.8 Msisulauniein 519391 wasn1samsiieudnuumIIngas

Janenvvafisuneiviaefneuudilussdutudindnefusieivfisesnisanely
wanans nenisiisukasleumiefnlilulumutedsfuuminedeusmsivnenisfinwsediu
UuUNnAne W.e. 2559 (S189a81DYnRINIAKNLIN)

3. VANgATHATaNSIRaRU
3.1 viangns
3.1.1 IUWUNULANTIUNARRANANEAS
3.1.1.1 Sunundieinnunaeavangns dmsuddnsanisfne
seRuUTyanuddd@nyidendnansuTyyien wuu 1.1 lidesnin 48 viiein
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3.1.1.2 Sununbeinniunaoavangns duiuddnionisfne
seauds Ui Anwdendnansusyyen wuu 1.2 Lidesndt 72 wiefin

3.1.1.3 Sunundieinsiunaeavangns dmsuddnionisane
sERuUTya e ddnyidendnansuTyyien wuu 2.1 lideendi 48 viiein

3.1.1.4 SuundieinTunaeavangns dmsuldnionisfne
seaudsy Ui Anwdendnansusyyen wuu 2.2 lidesndt 72 viefin

3.1.2 laseadravangns

\neuel AS. 2558 nangasuiuuse
W.A. 2560
o w o WUY WUY [138)1) 138)1) LUy LUy WUy WUy
ey e 1.1 12 | 21 | 22 | 11 1.2 2.1 2.2
e | wule | wule | wudw | wdle | wdde | widae | widae
fin fin fin fin fin fin fin fin
1 Nus1eIW (Course work) - - 12 24 - - 12 24
laitleenan
1.1 AUsAu - - - - - - 12
1.2 F¥uden - - - - - - 12
2 Aneinug laitesnin 48 72 36 48 48 72 36 48
seAmarulidundiein - - - - 6 9 6 9
ﬂﬁ’lﬂﬁﬂi’)ﬂﬂﬁaﬂﬂgﬂ@ﬂi 48 72 48 T2 48 T2 48 T2
3.1.3 519791
3.1.3.1 NSANNISANYINIUUNUAISANYI LUV 1.1
NS U 48 WUWAN
275701 e8NS 1 wuu 1.1 6 nIAR
Dissertation 1, Type 1.1
275702 g1fnus 2 wuu 1.1 6 WA
Dissertation 2, Type 1.1
275703 Ng19NUS 3 wuu 1.1 9 nuIwne
Dissertation 3, Type 1.1
275704 g19nus 4 wuu 1.1 9 nuIwne
Dissertation 4, Type 1.1
275705 AN8ITUNUS 5 LWuU 1.1 9 NBAR
Dissertation 5, Type 1.1
275706 NgITUNUS 6 wuu 1.1 9 nuIwne

Dissertation 6, Type 1.1
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sngv1UeAUldtunUlein 37U

275691

275692

275693

275694

275695

275696

3.1.3.2 ASAIRAANISANEIANULNLAISANET WUU 1.2

dunuimanalulagdinim 1
Seminar in Biotechnology 1
dunumanalulagdinim 2
Seminar in Biotechnology 2
Funumanalulad®dinin 3
Seminar in Biotechnology 3
dunumanalulag@dinin 4
Seminar in Biotechnology 4
dunumanalulagdinin 5
Seminar in Biotechnology 5
Funumanalulagdinin 6

Seminar in Biotechnology 6

Anendnus AU

275801

275802

275803

275804

275805

275806

275807

275808

e TNUS 1 wuu 1.2
Dissertation 1, Type 1.2
NINUS 2 wuu 1.2
Dissertation 2, Type 1.2
TNUS 3 UuU 1.2
Dissertation 3, Type 1.2
e TWUS 4 wuu 1.2
Dissertation 4, Type 1.2
NeINUS 5 wuu 1.2
Dissertation 5, Type 1.2
e TNUS 6 WuU 1.2
Dissertation 6, Type 1.2
INeTNUS 7 wuu 1.2
Dissertation 7, Type 1.2
WeTNUS 8 WuU 1.2
Dissertation 8, Type 1.2

sngAv1veAUldtunUleia U
275571 s=d8uisivenmainencanswazmalulad

Research Methodology in Science and Technology

275691 @unumanAlulagdinn 1

Seminar in Biotechnology 1

upe.2
6 wuqenn
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)

72 wienn
9 nene
9 nwhn
9 nene
9 nene
9 nwhe
9 nene
9 nene
9 nwhn
9 nuqenn

3(3-0-6)
1(0-2-1)
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275692 dunumnamaluladyiniw 2 1(0-2-1)
Seminar in Biotechnology 2

275693  d@unumanaluladyinin 3 1(0-2-1)
Seminar in Biotechnology 3

275694  duuumamalulagdinin 4 1(0-2-1)
Seminar in Biotechnology 4

275695  duuumiamaluladyinin 5 1(0-2-1)
Seminar in Biotechnology 5

275696  @uuumamaluladdinin 6 1(0-2-1)

Seminar in Biotechnology 6

3.1.3.3 NSAIIANTISANEIATULAUNISANE LUV 2.1

U1V auaulididesnii 12 NU28nH
AY1U9AU 37U 6  wenn
275611  Usnssaumamalulagdinw 3(2-3-5)

Aspects in Biotechnology
275671  938555UNMALLLABTININ 3(2-3-5)
Ethics in Biotechnology

Ayuden uaulitdesnidi 6  wuqwhn
sedidon dmsuldnfiFoulundngasfidanisine wuu 2.1 du aansaden
138UIINTIYIYIAN) Faseluil

110621  TUALNWNITNYAT 3(2-3-5)
Agricultural Biochemistry

110622 &5 ienasyauluana 3(2-3-5)
Molecular Plant Physiology

275613 walulagnsguiaznisussenely 3(2-3-5)
Gene Technology and Applications

275614  naluladledinduaznsuszendly 3(2-3-5)
Omics Technology and Applications

275651  Wupdluazdiluanaiy 3(2-3-5)
Plant Biochemistry and Molecular Biology

275652  WUFIAINTIUNY 3(2-3-5)
Plant Genetic Engineering

275681  vitelUagiumamalulagdinimn 3(2-3-5)

Current Topics in Biotechnology
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Anendnus AU

275790

275791

275792

275793

275794

enus 1 wuu 2.1
Dissertation 1, Type 2.1
WPINUS 2 wuu 2.1
Dissertation 2, Type 2.1
TN 3 wuu 2.1
Dissertation 3, Type 2.1
eTINuS 4 wuu 2.1
Dissertation 4, Type 2.1
WYINUS 5 Wuu 2.1
Dissertation 5, Type 2.1

sngRv1veAUldtunUleia 37U

275691

275692

275693

275694

275695

275696

Funumanalulagdinm 1
Seminar in Biotechnology 1
dunumanalulagdinim 2
Seminar in Biotechnology 2
Funumanalulag®dinin 3
Seminar in Biotechnology 3
Funuimanalulag@dinin 4
Seminar in Biotechnology 4
dunumanalulagdinin 5
Seminar in Biotechnology 5
Funumanalulagdinin 6

Seminar in Biotechnology 6

UAo.2

36 u28nn

3 nenn
6 nenn
9 nenn
9 nenn
9 nwhn
6 nuqenn
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)
1(0-2-1)

3.1.3.4 ASAIRANISANEIANULNLAISANEN LWUU 2.2

UTIYIYN anurulidagnin

AY1U9AU

275512

275572

275611

275671

U
Inegenansiinmluanadugs
Advanced Molecular Bioscience
wSesdiomanaluladiinn
Instrumentation in Biotechnology
Usnssadmanalulagdinin
Aspects in Biotechnology
238555UMMALLLaETIN N
Ethics in Biotechnology

24 u28nn

12 Nu2enn
3(2-3-5)
3(2-3-5)

3(2-3-5)

3(2-3-5)
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uden duulsidesnda 12 wieia
eIvnden dmsuidenseulundnansninnisfine) wuu 2.2 du @awnsaden

[ 7

1I39UAINTIIV10199 MIUTHTENENTEUTI8AVUADNTIHE X00xx DYDY TIUIU 6
whefn demalull

110531 Wugransszauliiana 3(2-3-5)
Molecular Genetics

110541  fu§IFINTIY 3(2-3-5)
Genetic Engineering

110542 msUszendliinieaneluiana 3(2-3-5)
Applications of Molecular Markers

110571 ASEUIUMTNINNQATNNTTY 3(2-3-5)
Industrial Fermentation Process

110572 ATEUIUNITLINNINTIAIN 3(2-3-5)
Bioseparation Process

110621  FAARNNNITNEAT 3(2-3-5)
Agricultural Biochemistry

110622 @sInenfivseauliana 3(2-3-5)
Molecular Plant Physiology

275513 elulaBmadutugs 3(2-3-5)
Advanced Gene Technology

275514 walulagleding 3(2-3-5)
Omics Technology

275541  welladTnmdwinden 3(2-3-5)

Environmental Biotechnology

275542 wialuladtnndmsumsihinvesdenazinde 3(2-3-5)
Biotechnology for Waste and Wastewater Treatment

275543  AMSHRUEAIENNFININLAZAITANIAVDUELNITININ 3(2-3-5)
Biodegradation and Bioremediation

275544  wAlUlaBUDIUNEINSNYININALNLY 3(2-3-5)
Renewable Resources Technology

275551 SWeINIIUINTIUVRINY 3(2-3-5)
Plant Genetics Resources

275552 inaluladTanimmaiiodugs 3(2-3-5)
Advanced Plant Biotechnology

275573  Fra1saumanans 3(2-3-5)
Bioinformatics

275574 szuuiveasITauinisiussauluana 3(2-3-5)

Molecular Systematics and Evolution
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WALULAETIN WD ANUNAINARIYNITINTN

275576
Biotechnology for Biodiversity
275581  vntefiimeniunalulagdinin
Special Topics in Biotechnology
275582  dUgmidiiawyamalulagdanin
Special Problem in Biotechnology
275613 walulagnsduiasnisusvendly
Gene Technology and Applications
275614  walulaglelinduavnsussandld
Omics Technology and Applications
275651 Fuaduavdiluanaiiy
Plant Biochemistry and Molecular Biology
275652 WUTIAINTIUNY
Plant Genetic Engineering
275681 telagtumanalulagyinin
Current Topics in Biotechnology
Inentwus MUY
275891 Angniinus 1 wuu 2.2
Dissertation 1, Type 2.2
275892 ANEINUS 2 LU 2.2
Dissertation 2, Type 2.2
275893 ANEINUS 3 LU 2.2
Dissertation 3, Type 2.2
275894 Angniinus 4 wuu 2.2
Dissertation 4, Type 2.2
275895 ANEIINUS 5 LU 2.2
Dissertation 5, Type 2.2
275896 ANEIINUS 6 LU 2.2
Dissertation 6, Type 2.2
vrsauhiduniaena U

275571 s=d8uisivemaineneanswazmalulad

275691 &unumanalulagdiinw 1

Seminar in Biotechnology 1

275692 @uuunmanalulagtinan 2

Seminar in Biotechnology 2

48

Research Methodology in Science and Technology

UAo.2

3(2-3-5)

3(2-3-5)

3(0-9-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

NU28nH

NUIYAR

PUILAR

PUILAR

NUIYAR

NUILAR

MUILAR

U28nn

3(3-0-6)

1(0-2-1)

1(0-2-1)



275693

275694

275695

275696
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dunumamaluladdinin 3
Seminar in Biotechnology 3
dunuimanalulag@inin 4
Seminar in Biotechnology 4
dunumanalulagdinin 5
Seminar in Biotechnology 5
dunumanalulagdnin 6
Seminar in Biotechnology 6

UAo.2

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)



3.1.4  WHUNISANE
3.1.4.1 WHUNISANEI LUU 1.1

275691

275701

275692

275702

275693

275703

275694

275704

20 UAo.2

FUUN 1
= v
A1ANSANEIAY

dunumamalulagdinw 1 Qddundiein) 1(0-2-1)
Seminar in Biotechnology 1 (Non-Credit)
eTNUS 1 wuu 1.1 6 KUBAR
Dissertation 1, Type 1.1

39U 6 wiawna

A1ANsAnyIUane

Funumamalulagdinw 2 (uddundiein) 1(0-2-1)
Seminar in Biotechnology 2 (Non-credit)
eINUS 2 wuu 1.1 6 KUBAA
Dissertation 2, Type 1.1

39U 6 wuwnA

FUUN 2
= 1%
A1ANISANYIAY

Funuimanalulagdinam 3 (Lidunuiein) 1(0-2-1)
Seminar in Biotechnology 3 (Non-credit)
eINUS 3 wuu 1.1 9 UUBAA
Dissertation 3, Type 1.1

39U 9 wudlena

=
a1An1sAnwIUany

dunummamalulagdinw 4 (ddunuiein) 1(0-2-1)
Seminar in Biotechnology 4 (Non-credit)
INeTNUS 4 wuu 1.1 9 UUBAR
Dissertation 4, Type 1.1

39U 9 wdlena



275695

275705

275696

275706

21 UAo.2

PUUN 3
AANISANYIAY

dunumamalulagdinn 5 (lddunuiein) 1(0-2-1)
Seminar in Biotechnology 5 (Non-credit)
eTNUS 5 wuu 1.1 9 UUBAR
Dissertation 5, Type 1.1

39U 9 wiwha

=
A1An1sAneIUansy

Funummamaluladdinm 6 (ddundiein) 1(0-2-1)
Seminar in Biotechnology 6 (Non-credit)
NLTNUS 6 WuU 1.1 9 UUBAR
Dissertation 6, Type 1.1

37U 9 wiwha
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3.1.4.2 WHUAISANEN UWUU 1.2

PUUN 1
= v
A1ANSANEIAY

275571 seideuItTemainemansuazinalulagd 3(3-0-6)
(sitfunidiefin)
Research Methodology in Science and Technology
(Non-credit)

275691 Funwmanaluladdinn 1 lddumiein) 1(0-2-1)
Seminar in Biotechnology 1 (Non-credit)

275801 WLTNUS 1 wuu 1.2 9 UUBAR
Dissertation 1, Type 1.2

37U 9 wiwna

A1ANsAnyIUane

275692 dunumamalulagdinw 2 (lddunuiein) 1(0-2-1)
Seminar in Biotechnology 2 (Non-credit)
275802 NGTNUS 2 WU 1.2 9 UUBAR
Dissertation 2, Type 1.2
39U 9 wiwha

JudN 2
= v
A1ANSANEIAU

275693 Funumanalulagdinan 3 (Lidunuiein) 1(0-2-1)
Seminar in Biotechnology 3 (Non-credit)
275803 WYTNUS 3 WU 1.2 9 UUBAR
Dissertation 3, Type 1.2
39U 9 wiwha

=
A1An1sAnwIUane

275694 Funumanalulagdinam 4 (Lidunuiein) 1(0-2-1)
Seminar in Biotechnology 4 (Non-credit)
275804 INGTNUS 4 wuu 1.2 9 UUBAR
Dissertation 4, Type 1.2
39U 9 wiwha



275695

275805

275696

275806

275807

275808

23 UAo.2

PUUN 3
AANISANYIAY

dunumamalulagdinn 5 (lddunuiein) 1(0-2-1)
Seminar in Biotechnology 5 (Non-credit)
WLTNUS 5 WU 1.2 9 UUBAR
Dissertation 5, Type 1.2

39U 9 wiwha

=
A1An1sAneIUansy

Funummamaluladdinm 6 (ddundiein) 1(0-2-1)
Seminar in Biotechnology 6 (Non-credit)
NLTNUS 6 WUU 1.2 9 UUBAR
Dissertation 6, Type 1.2

37U 9 wiwha

FuUN 4
= 1%
A1ANISANYIAY

ANYIANUS 7 Uy 1.2 9 UUINN
Dissertation 7, Type 1.2
9 9 wuqeAn

aMAn1sAnwUane

ANYIANUS 8 Uy 1.2 9 UUIYNN
Dissertation 8, Type 1.2
94 9 wuUwAR
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3.1.4.3 WNUATSANEN LUU 2.1

FUUN 1
= v
A1ANSANEIAY

275671 3UsTTUAnAlulagdinim 3(2-3-5)
Ethics in Biotechnology
275611 Usnssaunamalulagdinin 3(2-3-5)
Aspects in Biotechnology
275691 dunummamalulagdinw 1 (lddunuiein) 1(0-2-1)
Seminar in Biotechnology 1 (Non-credit)
39U 6 wuwnA

=
A1An1sAneIUansy

275692 funwmanaluladdinn 2 lddumiein) 1(0-2-1)
Seminar in Biotechnology 2 (Non-credit)

OO bliglahn 3 (x-x-x)
Elective Course

XXXXXX phialabn 3 (X-X-X)
Elective Course

275790 WeINUS 1 wuu 2.1 3 wiaein
Dissertation 1, Type 2.1

37U 9 wiawna

FudN 2
= v
A1ANISANENAU

275693 Funummamalulagdinwn 3 (ddunuiein) 1(0-2-1)
Seminar in Biotechnology 3 (Non-credit)
275791 INLTNUS 2 Wuu 2.1 6 NUIBAR
Dissertation 2, Type 2.1
39U 6 wuwnA



275694

275792

275695

275793

275696

275794

25 UAD.2

=
A1An1sAnwIUansy

Funumamaluladdinw 4 (ddundiein) 1(0-2-1)
Seminar in Biotechnology 4 (Non-credit)
eTNUS 3 wuu 2.1 9 UUBAR
Dissertation 3, Type 2.1

37U 9 wiwna

FUUN 3
= v
A1ANSANEIAY

dunumamaluladdanw 5 (Quddundiein) 1(0-2-1)
Seminar in Biotechnology 5 (Non-credit)
NeTNUS 4 wuu 2.1 9 UUBAR
Dissertation 4, Type 2.1

37U 9 wiwha

A1ANsAnyIUane

Funumanalulagdinam 6 (Lidunuiein) 1(0-2-1)
Seminar in Biotechnology 6 (Non-credit)
NeINUS 5 wuu 2.1 9 UUBAA
Dissertation 5, Type 2.1

39U 9 wudlena



275512

275571

275611

275671

275691

275572

275692

XXXXXX

XXXXXX

26

3.1.4.4 UWNUNISANEN LUU 2.2

FUUN 1
= v
A1ANSANEIAY

Ingrenansianmluanadugs

Advanced Molecular Bioscience

5o deudnIvemInemansiazimalulag
(aisfumiaenin)

Research Methodology in Science and Technology
(Non-credit)

Usnssadmanalulagydinin

Aspects in Biotechnology
3U5TTUMANALULAETIN N

Ethics in Biotechnology
gunumanalulagdinan 1 (idunuiein)

Seminar in Biotechnology 1 (Non-credit)

UAo.2

3(2-3-5)

3(3-0-6)

3(2-3-5)

3(2-3-5)

1(0-2-1)

9 9 wuleAn

=
a1An1sAnwIUany

wSeailevameluladdann
Instrumentation in Biotechnology
dunummamalulagdinw 2 (lddunuiein)
Seminar in Biotechnology 2 (Non-credit)
I uden

Elective Course

I uden

Elective Course

3(2-3-5)

1(0-2-1)

3 (X-x-X)

3 (X-x-X)

98 9 wUwAn



275693

XXXXXX

XXXXXX

275891

275694

275892

275695

275893

275696

275894

27 UAo.2

JuUUN 2
AANISANYIAY

dunumamalulagdinw 3 (lddunuiein) 1(0-2-1)
Seminar in Biotechnology 3 (Non-credit)
Juden 3 (x-x-X)
Elective Course
Juden 3 (x-x-X)
Elective Course
WNINUS 1 WU 2.2 6 NUIBNA
Dissertation 1, Type 2.2

39U 12 wdagna

A1ANsAnYIUane

dunummamalulagdinw 4 (lddunuiein) 1(0-2-1)
Seminar in Biotechnology 4 (Non-credit)
NLTNUS 2 WU 2.2 6 KUBAR
Dissertation 2, Type 2.2

39U 6 wuwnA

Ul 3
= 1%
aAMsAnedu

dunummamalulagdinwn 5 (lddunuiein) 1(0-2-1)
Seminar in Biotechnology 5 (Non-credit)
NLTNUS 3 WU 2.2 9 UUBAR
Dissertation 3, Type 2.2

39U 9 wdaena

aMan1sAnwUane

Funuimanalulagdinim 6 (Lidunuiein) 1(0-2-1)
Seminar in Biotechnology 6 (Non-credit)
NGTNUS 4 Wuu 2.2 9 UUBAR
Dissertation 4, Type 2.2

39U 9 wiwha



28

JuUN 4
AANISANYIAY

275895 AN TNUS 5 wuu 2.2
Dissertation 5, Type 2.2
A1ANsAnyIUane

275896 INeTNUS 6 LU 2.2
Dissertation 6, Type 2.2
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naeng A msulldanseusgInduuuimianalulagiininasundl w13y
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3.1.5 A195UMY518IUN

110531 Wugenansseauliiang 3(2-3-5)

Molecular Genetics

1A59a519U09NIATIAGADA N159180IAILBIBINTATIAGDA N1TIALTLIRIVBY FLUY
nalnseduluanavesnianasuassteuusaiidue nualnawdaeduud Tasadavesd
MsdaAsIERasioue MsduaTemusiy mseauladlusiuniendenisulasyia nsdesdans
Wy #F019 waddnlnslnadda levslawduvesnsninndde Suleddnsinig nmsmasuiisy
10 MSuelnauds TrasaumadmiumslnTeiasuRisueLaz By

Nucleic acid structure, nucleic acid replication, genome organization,
molecular mechanism of mutation and DNA repair, transposable elements, gene structure,
RNA synthesis, protein synthesis, post-translational modification of protein, protein
degradation, PCR, gel electrophoresis, nucleic acid hybridization, restriction enzyme, DNA

sequencing, DNA cloning, bioinformatics for analysis of genes and annotated sequences

110541 WUFIFINTTY 3(2-3-5)

Genetic Engineering

uAsiug st muarssdeuisiiiesuddiTiadauUaniugnssy meda
dmuimnssuiugnssuvesdalidin Ussifiumansughauazdeay Awanden 930555u uay
auamiiAgadaafunumshuresiugimnssulazmaluladfdue

The basic biological concepts and methodologies associated with transgenic
organisms,  techniques for genetically engineering  organisms, socioeconomic,
environmental, ethical and health issues related to genetic engineering and DNA

technology

110542 nsUszyndldiasomungluana 3(2-3-5)
Applications of Molecular Markers
= @ ad a va o ] 59 v
Aldule nann1skardsnisuiRveunIamuigfidule wazn1suseenaly
wsemIeAduANuSneatuilug wallaildlunsnsndeuniemuefidue
DNA, principle of DNA markers, DNA marker technologies and their

applications in genetics
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110571 NITUIUNTRLNNEAFINNTTH 3(2-3-5)

Industrial Fermentation Process

nszvrumninlusgiugamnssy dadusin q Agtestunssuiunamsin iy
Aun3d emadnde uasnAndug Mawieunasiiuinuiate kansusiene annszuIuns
pifn Man1smsinuvemamal nsudnuuvemauds audviessuiuntsmianiega
FIINLYAAMNTTY

Industrial fermentation processes, important factors in fermentation

processes i.e. microorganism, fermentation media and product, starter culture

110572 NIZUIUNITUENNNTININ 3(2-3-5)

Bioseparation Process

AL URLAZANAIIIVRINENIUIIVNITININ NS lTeaduankagnITNIENEY
migUoRNsAeIRUNIUENESTINN WU Msvumies nslHdewsiuly nsuenuagyinld
wAnfuaiduduty msnnagneuaznisnudn n1sain nisuenlaglasulans @l nrsvinlians
U?@jméﬁaﬁ%mi@hm N1990NLUU NITIATIZNLAZNITINEDINTZUIUNITUYN

Properties and stability of biological products, cell lysis and flocculation;
unit operation in bioseparation i.e. centrifugation, membrane processes for concentration
and separation of biological products, precipitation and crystallization of bioproducts,
extraction, chromatography methods for separation of biological, purification of

bioproducts, bioseparation process design, analysis, and simulation

110621 FAALNNITNEAT 3(2-3-5)
Agricultural Biochemistry
temiraulaludagiuinneriuieiinienisinensuaganviningives

Current and interesting topics in Agricultural Biochemistry and related fields

110622 daTimeasyauluana 3(2-3-5)
Molecular Plant Physiology
ﬁugmazﬁuimaqaLLazLsziaésuaﬂmﬁmauauaqmi@ﬂmLLazﬂ’]SU%JUﬁ’Jéua\‘iﬁsnGia

Haduuazanuessaanduindey
The molecular and cellular basis of plant growth responses and adaptaion

to environmental factors and stresses
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275512 Ingenansanmlianadugs 3(2-3-5)

Advanced Molecular Bioscience

Tassadauaznihivesessunuading melugadlussilinana wunuedduves
wad  nsdedaedy  msdenutuiidue nsdssrendiudu  nsdeansseninngaduazany
duiusveseadiuanImwinaey kazn1sussgndldnalulagniewiuead

Structures and functions of organelles at the molecular level, cell
metabolism, mutation, DNA repair, recombination, cell communication, cell-environment

interaction and applications of cell technologies

275513 welulagnedudug 3(2-3-5)
Advanced Gene Technology
pdnnaiugusessszndldinalulairenduuifidue wdomuneiidue

wedlansmiufiala mandnsrenduuuilsiulagldadidin mafaulasiugnssuvesdsddin

futhdauazmaluladildlunsinseidiug nsndasulnuuaslusiley
Principles and advanced techniques used in recombinant DNA technology,

DNA markers, isolation of gene of interest, recombinant protein production, genetically

modified organisms, gene therapy and technology for analysis of genome, transcriptome

and proteome

275514 walulaglofing 3(2-3-5)

Omics Technology

Y] & P Al = a A vy I a A ¢

nann1siugiukazmadatuganldlunisfnyinalulaglednd laun Fludind
nuasUlnding lUsAlefind welulading wendluldnd dNIludindg uagdue siufsdiansaunan
aldlumsianmsuagiieszideyavunlvgildandnuiledingd

Principles and advanced techniques used in omics technology including
genomics, transcriptomics, proteomics, metabolomics, epigenomics and etc. as well as

bioinformatics for manipulating and analyzing big data acquired from omics

275541 weluladTnmdsndon 3(2-3-5)

Environmental Biotechnology

noufuarufUanig tReafunisiinnufmiimanaluladdinamanlily
ns@nwinaingluanimuindousisg msvszgndldnszuaunimadinmuasiediiiedanisg
UaNwuazvatdelunIAgnaInIsy N1SNYAS maamumiau%’mﬁm’méjam

Theories and practice in current advance of biotechnology emphasis on the
study of ecology from various environments, the application of biological and chemical
processes for pollution and waste management generated by industrial, agriculture sectors

as well as for environmental conservation
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275542 weluladfnmdmiunsidavendouazinge 3(2-3-5)
Biotechnology for Waste and Wastewater Treatment
msthdatidewarrende  aUssanduniduavelunid  TaenmsUszgndld

nszvaumsmamaluladtinm Juafiuazgadainer weliAsuszavsamgsgalunshluly
Treatments of wastewater and solid waste both organic and inorganic forms

by applying biotechnological, biochemical and microbiological processes to obtain the

highest efficiency

275543 NN980UEAENINTININULAZNITINAVDIALNNTININ 3(2-3-5)
Biodegradation and Bioremediation
ndnnstosametanTinmuarasduaneiivudevedlufanndon Afuauan

ﬂi%U’J‘Hﬂ’ﬁWNQG}ﬁ’WMﬂiiu ﬁ’mﬁauuazmimwm ﬁ?ﬂLWﬂﬁﬂGﬁQ 9 289NILUIUNITUNURTINN

Fuadl Lﬁaﬁuﬂammmé’auﬁﬂmﬁau nsinmulazUseludseanianvesnistesaany
Principals of biodegradation process of bio and synthetic materials that

contaminated in environment by industrials, domestic and agriculture activities using

various bioremediation techniques to improve contaminated sites, monitoring and

evaluation efficiency of the processes

275544 WAlUlaBYDILUEINTNYINTNALNY 3(2-3-5)
Renewable Resources Technology
nsudsanmdamanntanuielinsnmanuesliiufsitemauanitemas

Wad LagnTeuiunITNIAEAT NMAATLAENITININ ANAIYBINGNIUIINTINIG NITHENTY

L%@Lwﬁﬂugmwwm 7 MINENTBTINN MINEATIMUEA LarnIINEnkeaNeTed
The use of agricultural waste for producing the gases and liquid fuel by

agriculture, chemical and biological processes, value of energy from biomass, various from

of gas fuel production, butanol production and alcohol production

275551 NINYINTHUTNITUVRINY 3(2-3-5)

Plant Genetic Resources

HANVSNEINTRUGNIIUTaIY  Bululsering  AnumaInyaIenIeInImLazn1s
oydnsmeiusiiniignanauvielndgapiug suieiviidusufidavesivaneiuddaaiulu
Uszinelneg

Principles of plant genetic resources, gene within population, biodiversity
and conservation of threaten and endangered plant species included wild patental

species of commercial varieties in Thailand
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275552 weluladFnmmsfindugs 3(2-3-5)
Advanced Plant Biotechnology
nsuszndlfinadiansmndsasaduaniodofiviugy Wensvenewus s

USuUgeiugiiy Mandnansnienll Msaedu siugiamnssy uaslasansluuig
Advanced techniques of plant cell and tissue culture for micropropagation,

crop improvement, secondary metabolite production, gene transformation, genetic

engineering and plant genome project

275571 seideuItiTemaineransiazimalulad 3(3-0-6)

Research Methodology in Science and Technology

AIUNNNY  anwelz  WazlU1minen19IdY  NITUINAITITY  UTElANNNSITY NS
mnuademniside duds warauyfgnn mafususudeya Mslnseidoya n1slleulass
SNUALIIWNUNANTINY N5UTEEUNWITY waznsiwadIdeluly asserussuinidy uazmaila
WATIVLRNIENIWIneImEnsiazinalulad

Meaning, characteristics and goals of research, processes and types of
research, determination of research problem, variables and hypothesis, data collection
and analysis, research proposal and report writing, research evaluation and its application,
ethics of researcher and proper techniques of research methodology in science and

technology

275572 wiasdlonanaluladdinm 3(2-3-5)

Instrumentation in Biotechnology

a3 vdnms vaud MAsdestuiaiessiomafumaluladtinm  nsliuay
mstgsdnviedesdefddamanaluladiinmeugnavnssy fvuazdnd

Knowledge, principles and theories related to biotechnology instrument,
usage and maintenance of essential biotechnological instruments of industrial, plant and

animal biotechnology

275573 PINTAUNAFIERNS 3(2-3-5)

Bioinformatics

nstdlusunsumeuitanes gewiudd  naluladansauna  uazgudeyaluns
nzidsuavesiiue nsiue warlusiu myleseilasadasninfivesdusagiusiu
nsAnsanudiLddeiianmslussdulinana uaznsussgndldlusmidug

Using computer programs and softwares, information technology and
databases for analysis of DNA, RNA and protein sequences, analysis of structures and
functions of genes and proteins, molecular evolution and systematics and other

applications
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275574 sEUUInemarTinuInsluseauluana 3(2-3-5)
Molecular Systematics and Evolution
Fasdamnenyadidinlasedruuansisszduluana  nalndineliAans

Wazuulaadsiiannns waranuduiusidaiamnnslussiuliana
Classification of organisms using the differences of molecular data,

mechanisms for evolution and molecular phylogenetic relationships

275575 AMulasanBLazdan iuAnIamAlulagyanmn 3(2-3-5)

Biosafety and Regulation in Biotechnology

Auddny MsUszifiunnalaenderesndnsusinanaluladtinmuayadidin
ARLUAINUENTIY BeANTHazLInIN15U0RUTUATIBIINNITAARUEIRUENTSN NYVILne Toniviun
LardunseiAnnnisdauamiedaudaiusnssy nswaLINInIsIUNNTIUT AR 0
wialulaginw

Safety assessment of biotechnology-based products and genetically
modified organism, organization and regulations for risks prevention from genetically
modified organisms, laws, rules and risks from genetic modification, development of

standards for quality assurance of biotechnology-based products

275576 walwladFrnmiiterumainvianeniedinim 3(2-3-5)
Biotechnology for Biodiversity
1870 MIUFIAYVBIANURAINTAILNNTININ NTZUIUNTNIIMNALULABTIAIN
WiofnwiAnumainvanens®inin aseunquis mada nsuszgndldinaluladdinimiienis
auiny MsUsaiiiu MsvdulssiudadiTinifondandnfusineamainvatgyesddidie
Definition and importance of biodiversity, biotechnological process for
diversity study covers techniques and applications of biotechnological tools for
conservation, evaluation, improvements of living organisms to provide desirable products

from biological diversity

275581 PAVONLAYNINALULAETIN N 3(2-3-5)
Special Topics in Biotechnology
ANw AASIZY warIANsalTaAwUIaUlanILnalulagdInn

Studing, analysis and discussion on interesting topics in biotechnology
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275582 Ugymiaenamalulagyinn 3(0-9-5)

Special Problem in Biotechnology

msfunhdeya  waz/viednwiveass  Jynfiawmameluladianmdidmun
Annwideya Jansal wavasunansfnuildidoudunenuasinauonanising

Literature reviews, and/or experimentation on assigned special problems in
biotechnology, analysis, discussion and conclusion on the study results, writing a special

problem report and presentation

275611 Usnssaimanalulagdanin 3(2-3-5)

Aspects in Biotechnology

amsvounalulagdinmluaiuaneg  Taganizunumvsanalulagaininly
ﬁ?ﬂﬂ’ﬁLﬂ‘l‘f}Gli Qﬁﬁ’]%ﬂii‘&l ﬂ"liLL‘W‘VlEj LLﬂ%%\‘iLL’mfg@M maamumaﬂiwwmmﬂiu‘la%amwdams
ANSTIRVRIUYE

Aspects in biotechnology disciplines especially role of biotechnology in
agriculture, industry, medicine and environment including impacts of biotechnology on

human life

275613 wialulagnsdunaznisussynaly 3(2-3-5)

Gene Technology and Applications

Lwﬂﬁﬂ%qumﬁuq%mmsu wiosmuneRiduie wadianisuidudiauls nasm
Sduiidue nsndninouduuwilusiulagliaddidin msdaulasiugnssuesdaldin dudia
wazwaluladildlumsiiesesidluy nswdasvlnuuazlusilon msuszgnalddumaluladnis
wialulagyanim

Advanced techniques in genetic engineering, DNA markers, isolation of

gene of interest, DNA sequencing, recombinant protein production, genetic modification of
organisms, gene therapy and analysis technology of genome, transcriptome and proteome,

applications of gene technology in biotechnology

275614 wialulaglefinduaznisuszendlsd 3(2-3-5)

Omics Technology and Applications

ndnn1sfiugrunazimadndugeiililunisinsinaluladlefind 1dud Sluiing
nuasUlaning WWsilefind wanlulaind wen3ludind 8A3TuAnd virfunledluing uazdue
swfadansaumaiazldlunsinnisuagiiaszideyavunlvgjildaindnuilefindifie
Uszgnallumaluladnisunmd dawandon uaznngnamnssunsinems

Principles and advanced techniques used in omics technology including
genomics, transcriptomics, proteomics, metabolomics, epigenomics, pharmacogenomics
and etc. as well as bioinformatics for manipulating and analyzing big data acquired from

omics to apply in medical technology, environmental and agricultural sectors
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275651 Fuadluasdiluanaiiy 3(2-3-5)

Plant Biochemistry and Molecular Biology

Mwnrueddunisluiy Frduas1en lassadisveswaaiy Ujnseuaclu
AsEUIUNMSEIATIERfELas Msrsinsusuiianisadisinalunsruiunsduaseiieuas
msvele nsdungiuarnisiadouiievesnislulense wavedduveslulnsauuaziuzdu
NI LA INIUIDa AL IWsRuazauneluiy Trduasiziwesludunieluiiy Tassadng
i uazviavesasyisnineluiiy msmuaumsieiaiulauazsimuinisvosiio Sluwity s
dupszAlusiu wazmalulagduiy

Plant metabolic pathways and biosynthesis, plant cell structure, light
reaction of photosynthesis and photosynthetic carbon assimilation, respiration, synthesis
and mobilization of storage and structural carbohydrates, nitrogen and sulfur metabolism,
phloem transport, plant storage proteins and lipid biosynthesis, structure, function and
types of secondary metabolites in plants, signals regulating the growth and development
of plant organs, the genome of plant cells, protein biosynthesis and plant gene

technology

275652 WugImNIsuNy 3(2-3-5)

Plant Genetic Engineering

WaNN3 wardsn1saanUasiugnIsuiiy weldaluni1snseenwuuLazas1Nnes
nsteButhmnedigiis  msdndendedefivillétunmsmedy  nsnmaseunsunsneglui
Tun uazmsuanseenvesduimnglusufivildfunisdiedu rasmaunisuszendlifusianssy
Waluaue1eg

Principles and techniques of plant genetic engineering, techniques for
vector design and construction, plant transformation, selection of transformed plant
tissue, confirmation of transgene integration in plant genome and its expression as well as

applications of plant genetic engineering

275671 239555UMBAlUlagTIn M 3(2-3-5)

Ethics in Biotechnology

BossrumameluladTinmiliAsadesfunsdudasiugnssy mawdsuudas
yefugnssuTiiinansenusiedaindon  UssifumsdsnuilAedosiunansusisauUaniugnssa
Ussfunsatessailunsfnuids  warnslivssleniddPindauuasiusnssalusunmsunms
QAAIVINTIN LNYAT wardaandey

Biotechnological ethics concerning genetic modifications, effect of genetic
changes to the environments, social issues related to genetically modified (GM) products,
ethical issues related to the research and utilization of GM products in medical, industrial,

agricultural and environmental aspects
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275681 witelagtumanalulagyinn 3(2-3-5)
Current Topics in Biotechnology
Anwn AATIen wavdnsalinvetagiuimhaulamanalulagyinin

Studing analysis and discussion on current interest topics in biotechnology

275691 dunumianalulagdinin 1 1(0-2-1)

Seminar in Biotechnology 1

nsthiauauazaiumnauidemanaluladdinm adsd 1 ileliAnniadous
weluladTnmiliieadestumsiamens granmnssnnuns msldmaluladdanmlunsnga
Aaduunsgiunarfusesnunnkdnias  FuasisuguuazIume  Fudainden nIwan
nasuEren wayineinsadelrinanaluladdinm [Wudu

The first interpretation, presentation and discussion on research topics in
biotechnology for studying the knowledge involved in food development, agriculture and
utilization of biotechnology for standard determination and quality assurance of products
in public health, medicine, environment, clean-energy production and current techniques

in biotechnology

275692 dunuimamaluladdinin 2 1(0-2-1)

Seminar in Biotechnology 2

nsthiaueuazaiumeranuidemanaluladdinm adsd 2 ielfAnniaidous
weluladTnmiliieadostunsiamens granvnssnuns nsldmaluladdanmluninga
Aaduunsgiunarfusesnunnkdniog FuassuauuazILmE  Fudaanden nIwan
WaIUaE e warinemsaieludmanaluladdinim Wudu

The second interpretation, presentation and discussion on research topics
in biotechnology for studying the knowledge involved in food development, agriculture
and utilization of biotechnology for standard determination and quality assurance of
products in public health, medicine, environment, clean-energy production and current

techniques in biotechnology

275693 dunuwmanalulagdinin 3 1(0-2-1)
Seminar in Biotechnology 3
msthiauouazefUnenaIfemanelulaiTinm adid 3 WelmAnnadeus
waluladTamilAgtesiumsiauiens gramnssnnuas Mslfimaluladdanwlunimsa
Aaduunsgiunarfusesnunkdnig fuassuauLarIILIE  Fudaunden nIwan
Waauazen wagivensadeluimanalulaginm s



38 UAD.2

The third interpretation, presentation and discussion on research topics in
biotechnology for studying the knowledge involved in food development, agriculture and
utilization of biotechnology for standard determination and quality assurance of products
in public health, medicine, environment, clean-energy production and current techniques

in biotechnology

275694 dunumamaluladgdinin 4 1(0-2-1)

Seminar in Biotechnology 4

msthiauenazaiumenamuidomanaluladdinm afsd 4 WeliAnmateus
weluladTnmiiieidestumsiamnens granmnssnnuns nsldmaluladianmluniinge
Aadunsgiunarfusesnunmkdniug FuassuauLaYIILIE  Fudannden nIuaR
NauEren waringimsadeluimanaluladfinim [Judu

The fourth interpretation, presentation and discussion on research topics in
biotechnology for studying the knowledge involved in food development, agriculture and
utilization of biotechnology for standard determination and quality assurance of products
in public health, medicine, environment, clean-energy production and current techniques

in biotechnology

275695 dunuimamaluladgyinin 5 1(0-2-1)

Seminar in Biotechnology 5

msthiauenaveiumenauidomanaluladdinm adsd 5 WeliAnnmaEeus
weluladTnmiiiedestumiamnens granmnssnnuns nsldmaluladianmlunsnge
AadnsgiunarfusesnunmkEnius FuamssuauLAYIMILWIE  Fudannden nswaR
WaIUaE e warinemsaieludmanaluladdinim Wudu

The fifth interpretation, presentation and discussion on research topics in
biotechnology for studying the knowledge involved in food development, agriculture and
utilization of biotechnology for standard determination and quality assurance of products
in public health, medicine, environment, clean-energy production and current techniques

in biotechnology

275696 dunwmenaAlulagdinn 6 1(0-2-1)
Seminar in Biotechnology 6
mathiauouazefUnenaAfomanalulaiinm afsd 6 WelmAnnadeus
weluladPnmiiiedestumiamnens granmnssnnuns nsldmaluladdanmlunsnge
AedunnsgruLayTUTeINUANNANANS  FuasIsgULazNITUIME FuAsnden n1sHaR
Waauazen wagivensadeluimanalulaginm s
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The sixth interpretation, presentation and discussion on research topics in
biotechnology for studying the knowledge involved in food development, agriculture and
utilization of biotechnology for standard determination and quality assurance of products
in public health, medicine, environment, clean-energy production and current techniques

in biotechnology

275701 enus 1 wuu 1.1 6 AN
Dissertation 1, Type 1.1
AnwesAusznauinendinus  Auaimunmiuenasuazeudsefiieades  fvius
Uszinuland/Mdeineninus
Studying the elements of thesis, reviewing literature and related research,

and determining thesis title

275702 MeTNUS 2 wuu 1.1 6 Muwin
Dissertation 2, Type 1.1
WaueNaswanAILAnTIVEanAEITUINe NS (Concept Paper) wazdnii
B\Iaﬂ’ﬁg\iLﬂi’]%ﬁL@ﬂﬂ?iLLaﬁmu?}ﬁS‘ﬁLﬁ'EJ’JSZJj’eN
Developing concept paper and preparing the summary of literature and

related research synthesis

275703 nelnug 3 wuu 1.1 9 uIwhn
Dissertation 3, Type 1.1
Wawededlouaziznsive Savilaseeinerinug e iauesenmznssunis
Developing research instruments and research methodology, and preparing

thesis proposal in order to present it to the committee

275704 Wenilnug 4 uuv 1.1 9 nein
Dissertation 4, Type 1.1
Aususndeya eauanuinniIne inusdes1asenusnuIne1inug

Collecting data and reporting the progress of the thesis to the thesis advisor

275705 enus 5 wuu 1.1 9 UUBAR
Dissertation 5, Type 1.1
ATy Javiinerinusatusng
Analyzing data and preparing a draft of the thesis
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275706 MBIINUS 6 wuu 1.1 9 wehn
Dissertation 6, Type 1.1
Foviineninusanysaiiazunanddoileffurinounsaunasidisanisnm
Preparing full-text thesis and research article in order to get published

according to the graduation criteria

275790 e TNUS 1 Wuu 2.1 3 nuein
Dissertation 1, Type 2.1
AnwesAuszneuiInedinus  Auafmumuenaisuazedsefiieides fvua
Uszinuland/Mdeineninus
Studing the elements of thesis, reviewing literature and related research,

and determine thesis title

275791 MBTNUS 2 wuu 2.1 6 Muwin
Dissertation 2, Type 2.1
WaueNaswanAILAnTIVEanAEITUINe NS (Concept Paper) wazdnii
B\Iaﬂ’ﬁg\iLﬂi’]%ﬁL@ﬂﬂ?iLLaﬁmu?}ﬁS‘ﬁLﬁ'EJ’JSZJj’eN
Developing concept paper and preparing the summary of literature and

related research synthesis

275792 neinus 3 wuu 2.1 9 UUBAR
Dissertation 3, Type 2.1
Wawededlouaziznsive Savilaseeinerinug e iauesenmznssunis
Developing research instruments and research methodology, and preparing

thesis proposal in order to present it to the committee

275793 WINUS 4 wuu 2.1 9 e
Dissertation 4, Type 2.1
fusiusudeya esizideya daviineridnusatuing
Collecting data, analyzing data, and preparing a draft of the thesis

275794 INYIENUS 5 wuu 2.1 9 WuIwhn
Dissertation 5, Type 2.1
%’mﬁﬁwmﬁwuéamyjizﬁuazwmm%’aLﬁaﬁﬁmﬁmaLLWi'mmmm%ﬁﬁL%miﬁﬂm
Preparing full-text thesis and research article in order to get published

according to the graduation criteria
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275801 e TNUS 1 Wuu 1.2 9 nuein

Dissertation 1, Type 1.2

Anwesruszneuinedinus  Auaimumuenaisuazedsefiieides  fvua
Usviauland/sdeinerinug

Studing the elements of thesis, reviewing literature and related research,
and determining thesis title

275802 WIINUS 2 WUU 1.2 9 s
Dissertation 2, Type 1.2
WAILLBNENSLEAIANUARTIVEDANEIRUINETINUS (Concept Paper)

Developing concept paper

275803 NS 3 wuu 1.2 9 UM
Dissertation 3, Type 1.2
IAVNNANNTAIATIZLDNATHASINUIVENNYITD

Preparing the summary of literature and related research synthesis

275804 NGNS 4 Luu 1.2 9 Wuwhn
Dissertation 4, Type 1.2
Wauesediowaziznsive avhlasssneine dnus et iauerenmuenssuns
Developing research instruments and research methodology, and preparing

thesis proposal in order to present it to the committee

275805 elinug 5 wuu 1.2 9 nein
Dissertation 5, Type 1.2
AUTIUTImdeya s1eaumuiTIMiIveinusiennnsdivsnwinerinus

Collecting data and reporting the progress of the thesis to the thesis advisor

275806 NGNS 6 LuU 1.2 9 WuIwhn

Dissertation 6, Type 1.2

AUTIUTINTRYE ATIZRTeYE WayTIeauANATITIVeNTnusHee19158
FUsnwTIveinus

Collecting data, analyzing data, and reporting the progress of the thesis to
the thesis advisor
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275807 NBNUS 7 WU 1.2 9 wehn
Dissertation 7, Type 1.2
Waszvdeya Javininerinusatusig
Analyzing data and preparing a draft of the thesis

275808 WITUNUS 8 WU 1.2 9 nuenn
Dissertation 8, Type 1.2
Foviineninusanysaiiazunanddoilefurinounsaunasidisanisnm
Preparing full-text thesis and research article in order to get published

according to the graduation criteria

275891 INYITNUS 1 WUU 2.2 6 WuIwhn
Dissertation 1, Type 2.2
AnwesAUsznouinedinus  Auaimumuenaisuazedsefiieites  fvua
Usgiiuland/Mdeinensinug
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M19197 10 1WSuiisumeSuiesednluningnsusuuse we. 2555 (An) Aundnansusuls
e, 2560 (bnsl) vesunun1sfiny wuu 1.1

nangsuTuUse w.A. 2555 (1Ax)

wangasuuuse w.a. 2560 (i)

T = a152msUTuUse
IngUnus Inetnus
275701 Anendwus 1 wuu 1.1 6 275701 Anendnus 1 wuu 1.1 6
Dissertation 1, Type 1.1 Dissertation 1, Type 1.1
MIFUAY TIUTIM waelSeuiSestayanainu Anwesduszneuinendnug Aurtmuniuenars | YsudeSune
welladFnluanssiiieteatunsideluinerinus waznuddefiiedes fuunussduland shdeinerdnug 378391
dmsurimunnsousaAalun1svite Weuszneunisdarh Study the elements of thesis, review literature
TAseIneinus and related research, and determine thesis title
Arrangement, data acquisition and information
retrieval in  the field of interesting topics of
biotechnology are performed to determine the
conceptual paper for the thesis proposal operation
275702 Anendiwus 2 wuu 1.1 8 275702 Fnedinud 2 wuu 1.1 6 Usunihedn
Dissertation 2, Type 1.1 Dissertation 2, Type 1.1
nsdiumsinvmaaesdodi (Preliminary WaLLenaswanInNAnTIVEen ety -Usurasuney
investigation) WAgfunuidsluidesivedavindu Aneilnus (Concept Paper) Lagdnviman13duAsIzi 1839
Anefinus ﬂWaiﬁﬂﬁiﬂaU@usuaaﬂmzﬂiimmsﬁﬂ?ﬂm wnansuazaLddefiieates
Inendnus Develop concept paper and prepare the
Preliminary investigation of thesis research | summary of literature and related research synthesis
under the suggestion of thesis advisor committee
275703 Anendnus 3 wuu 1.1 8 275703 Anendnus 3 wuu 1.1 9 Usunihedn
Dissertation 3, Type 1.1 Dissertation 3, Type 1.1
nsafiunisAnemaasy (Preliminary Wanneiefionardiinside davilasesns -Usuresuiey
investigation) 1Rgafusuiseluiderivedavindu neiinug ethiauesoamznssung 318391

Inendnud aeldinsmuauvesnaznssunsTiuTnm
Anefinus N1959189UANAINTN (Progress report) Waz
Invinlasesainendinug (Thesis proposal) Usenaunsiin
Inendinus iethiauesronmenssunsiivinuinednus
meldimsmuepmesauznssumsivinuine1inus
Ongoing preliminary investigation of research
thesis under the suggestion of thesis advisor
committee and the progress research reports as well as
thesis proposal are conducted and presented to the

thesis committee for discussion

Develop research instruments and research
methodology, and prepare thesis proposal in order to

present it to the committee
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w.e. 2560 (visl) veaunun1sAiny wuu 1.1 (sia)

nangsuTuUse w.A. 2555 (1Ax)

wangasuuuse w.a. 2560 (i)

T = a152msUTuUse
INYIUNUS AINYIUNUD
275704 Anendwus 4 wuu 1.1 8 275704 Aendwus 4 wuu 1.1 9 YSumiheie
Dissertation 4, Type 1.1 Dissertation 4, Type 1.1
msfndumsinuidoiitedavinduineninug Wiususndeya  senuanuinviiinetinug | YsudeSune
meldnseuuesauznssuNsAivinuIneinug uas | doo191sdivinuineniinug 383
AMTBUANUAIMEN (progress report) Tunsailiuns Collect data and report the progress of the
WeUsznounsvinine dnus thesis to the thesis advisor
Researches are continuing performed under
the consideration and recommendation of the thesis
committee, and the progress research reports are
presented
275705 Anendwus 5 wuu 1.1 9 275705 Aneniinug 5 wuu 1.1 9
Dissertation 5, Type 1.1 Dissertation 5, Type 1.1
msmudunisineifediodaviiduinendnus Jnezideya davivinendnusatuing -Usudesuy
mEﬂéfmsmmmaaﬂmzﬂﬁiumiﬁﬂ?ﬂwﬁwmﬁwué e Analyze data and prepare a draft of the thesis | 31831
nsdmhsdnendnusaduanysal  lewleasuuntes
Anefinus (Dissertation Examination)
Researches are continuing performed under
the consideration and recommendation of the thesis
committee, and the draft research thesis will be
prepared for dissertation examination
275706 Iedwus 6 wuu 1.1 9 275706 Wednus 6 wuu 1.1 9
Dissertation 6, Type 1.1 Dissertation 6, Type 1.1
sdumsinuidouazasunansideiiiednsindu JoviAmendnusanysaluazunesddouionfa | -Usumeiune
Aneiinus mﬂiﬁmimuqmaaﬂmzﬂﬁmmaﬁlﬁﬂww INEUNSANN AT AN AN 187391

Inendnus  warsduniseeuinendnusuAuensIUNSH
USnwIneniinus
LU UMARINYISY

warUSulsdleinerinusatuanysal

Research data are analyzed and prepared for
writing thesis under the consideration and suggestion of
the thesis committee. The thesis examination and
correction will be conducted under the consideration
and suggestion of the thesis committee and submitted

to the graduate school

Prepare full-text thesis and research article in
order to get published according to the graduation

criteria
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sre3vvsaulituniaein

sne3vUsauldtuniaein

d13en1suiulss

seileuisidonsinenmans
uazinalulagiug

275601 3(3-0-6)
Advanced Research Methodology in
Science and Technology
nszwIuNTIve  Whinenside  n1sAmue
Jagmmside  fudsuazauyfigiunisifiunusiudeys
meleneiteys  Bmsleneitugineadd madeu
TAse3e wagsreumsUssliunuides  mstheaideluld
KALITIYIUITTUUNIIY wAllAIBNTIBRNIENIAY
Ingrrmansuazmalulad umeiumaluladdinin
Research  process, characteristic  and
research goal, determination of research problem,
Variables and hypothesis, collecting data, advanced
statistical analysis, proposal and research writing
research evaluation and its application, ethics of
researcher,  proper  techniques of  research
methodology in science and technology specific in

biotechnology

Ans1e3wean

275695  dunuivnawmaluladdinaw 1 1(0-2-1)

Seminar in Biotechnology 1

N15ULAND LarAUIIENAIIUTITENI
malulad@anan adedl 1 WeliiAnnisifoud
walula8TnmiliAgadesiunisiauiems gramnssy
s Nsldmalulag@ininlunisnsiaitiadeuinsgu
WAz SUTDIAUNINHAAA NI AIUAIEITUAVUATNITUNNE
F1udiandon n1snAandinuazen warineinis
adelvinamalulagTrnin Wudu

The first interpretation, presentation and
discussion on research topics in biotechnology for
the food

development, utilization  of

studying knowledge involved in

agriculture  and
biotechnology for standard determination and quality
assurance of products in public health, medicine,
environment, clean-energy production and current

techniques in biotechnology

275691  dunuvamnalulad@inam 1 1(0-2-1)
Seminar in Biotechnology 1
ATULEAUD LaraAUTIUNaIIUITENIY

walulagdinn daliAnn1siseus

afall 1
wirlula8TnmiliAedosiunsianomns aaamnssy
nwas  Msldvalulaganmlunisnsinitadeunsgu
AUANSITUGULAZNITUNNE
MINBANTIUEIN

asielyimanalulad@rnm Judy

uazSUTBINN NGNS U9
FuAwIndu wariIne1ns

The first interpretation, presentation and
discussion on research topics in biotechnology for
the food

development, utilization  of

studying knowledge involved in

agriculture  and
biotechnology for standard determination and quality
assurance of products in public health, medicine,
environment, clean-energy production and current

techniques in biotechnology

Waguswaiun
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275696  dunuivmamaluladTanm 2 1(0-2-1) | 275692  dunumawaluladiinim 2 100-2-1) | wWasusain
Seminar in Biotechnology 2 Seminar in Biotechnology 2
nsudLaue waraAUTIENaNWITENIS mstauauaraiUseNanuITeni
welulaBdnm  afdl 2 eldAemateud | meluladtam efdl 2 deldAemateud
waluladTnmiliferdestumetanemns gravinss | waluladdinmiliedestunisiauenns gaemnssu
nns  Nskdmalulagdinmlunsnnaitiadeinnsgu | nees  nsldmalulag@ninlumsnsinidadennsgu
warSuTeINAIMKERTNY  uESITAEILALNITWINIME | uazSuTesRu NGRS FusSaaURaENSLIINE
fndannden  mamdendinuazern  wagineins | dudwonden  medendiudzern  uagdneanis
adelydmameluladfainan Wudu adelvinamaluladTinm Gusu
The second interpretation, presentation and The second interpretation, presentation
discussion on research topics in biotechnology for | and discussion on research topics in biotechnology
studying the knowledge involved in food | for studying the knowledge involved in food
development,  agriculture and  utilization  of | development, agriculture and utilization  of
biotechnology for standard determination and quality | biotechnology for standard determination and quality
assurance of products in public health, medicine, | assurance of products in public health, medicine,
environment, clean-energy production and current | environment, clean-energy production and current
techniques in biotechnology techniques in biotechnology
275697  dununamaluladdinw 3 100-2-1) | 275693  dunuvnanaluladTinan 3 100-2-1) | wWabuswaien
Seminar in Biotechnology 3 Seminar in Biotechnology 3
AsLEue wazaAUTIENaNUITENS nsuEue wazaAUTENANUITENS
welleBfaam  afdl 3 delfiAensBeud | weluleBtam  edi 3 uieliAnnaideud

wallaBTnmiliAgadostunsiauneims gaamnssu
nwas  nskmalulag@ininlunisesiaidadeunnsgiu
WAZSUTBINUNINNEN SO
fudunndes  msndendsnuazein
adelmdnmanaluladdinm Dusiu

AU TUAVLALNITUNNE
waEINeINS

The third interpretation, presentation and
discussion on research topics in biotechnology for
the food
development, of

biotechnology for standard determination and quality

studying knowledge involved in

agriculture  and  utilization
assurance of products in public health, medicine,
environment, clean-energy production and current

techniques in biotechnology

v

wielulaBanmiliAgadostunsianeoms geaminssy
nwas  Msldvalulaginmlunisasiaidaduunsgu
wAZSUTOIRUNINNEN T
fduanden  MInBIMdsudzenn
adelwmimamaluladdinn Wusu

PUENSITUAVLALNITUNNE
wAEINYINS

The third interpretation, presentation and
discussion on research topics in biotechnology for
the food
development, of

biotechnology for standard determination and quality

studying knowledge involved in

agriculture  and  utilization
assurance of products in public health, medicine,
environment, clean-energy production and current

techniques in biotechnology
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Seminar in Biotechnology 4 Seminar in Biotechnology 4

nsudLaue waraAUTENANWITENIS nsdNaue wazaAUTENANUIIINI
welulaBinm  afdl a4 deldiAemateud | meluladtom efdl 4 ielfiAemateus
waluladTnmiliferdestumetaneimns gramvinss | waluladdinmiliAerdestunisiauwens gnavnssu
nns  Nskdmalulagdinmlunsnnaitadeannsgu | nees  nsldmalulag@innlumnsinidadennsgu
waruTeInAMKERTY  uasITAEILALNITWINIE | uazTuTesRuNERdI  umsSaaURaENSWIINE
fndannden  mamdendinuazern  wagineins | udwonden  medenduudzern  uagdneanis
adelvimamelulagainan Wudu adelwimamaluladdinow 1Wudu

The fourth interpretation, presentation and The fourth interpretation, presentation and
discussion on research topics in biotechnology for | discussion on research topics in biotechnology for
studying the knowledge involved in food | studying the knowledge involved in food
development,  agriculture and  utilization  of | development, agriculture and utilization  of
biotechnology for standard determination and quality | biotechnology for standard determination and quality
assurance of products in public health, medicine, | assurance of products in public health, medicine,
environment, clean-energy production and current | environment, clean-energy production and current
techniques in biotechnology techniques in biotechnology

275695  dunuvnawmaluladdinan 5 1(0-2-1)
Seminar in Biotechnology 5
nsuEue wazoAUTBranATee | el
welloBtonm  eddl 5 ielmAnnadeud

v

wielulaBanmiliAgadostunsianeoms geaminssy
nwas  Msldvalulaginmlunisasiaidaduunsgu
wAZSUTOIRUNINNEN T
fudandon
adelwmimamaluladdinn Wusu

PUENSITUAVLALNITUNNE
MINAANSINUEZDIN  hagINYINTT

The fifth interpretation, presentation and
discussion on research topics in biotechnology for
the food
development, utilization  of

studying knowledge involved in

agriculture  and
biotechnology for standard determination and quality
assurance of products in public health, medicine,
environment, clean-energy production and current

techniques in biotechnology
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275696  dunumamnaluladTaniw 6 1(0-2-1)
Seminar in Biotechnology 6
nsiaue wazeiuTeranuIToms | el

welulaBdinm  efdl 6 dielmAnnsFeus
waluladFinmiliAerteatunisiauens gpanunssy
nwas  Msldnalulagdinmlunisnsiniiadeunsgu
WarSUTOIUNMNEAST  FuEEITUATLAENTLING
frudwondon  MadendiuEzeln  uwagdneans
adelwimamaluladdinow 1Wudu

The sixth interpretation, presentation and
discussion on research topics in biotechnology for
studying the knowledge involved in food
development,  agriculture and  utilization  of
biotechnology for standard determination and quality
assurance of products in public health, medicine,
environment, clean-energy production and current

techniques in biotechnology
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F¥U9AU

FyU9AU

d13en1suiulse

275611 UsnssAtmamaluladdann 3(3-0-6)
Aspects in Biotechnology
awsmvasmaluladTanamlususingg

Tnglanzunumvesmalulag@inwlusiunisinens

PNANMNTIY ASUVELAZAWINAEY  AADATUKANTINY

voaunaluladyinmeen1smslinuosyyd
Aspects in  biotechnology disciplines

especially role of biotechnology in agriculture,
industry, medicine and environments. Impacts of

biotechnology on human life

275611 UinssaunnawmaluladTinam 3(2-3-5)
Aspects in Biotechnology
amsmvasmaluladTiniwludiunieg

Tngtanzunumvesmalulagiinwlusunisinens

PRANMNTIN NITUNNE WazANIAAEN AADATUHANTINY

vaunAlulagyIn1neen1smsTIinue sy
Aspects in  biotechnology disciplines

especially role of biotechnology in agriculture,

industry, medicine and environments, including

impacts of biotechnology on human life

Jsulidnlug
UJURN3
-UsuAesue
3187377

275575 AnuUasnfouaydonInuanig 3(2-3-5)
maluladTinmw
Biosafety and Regulation in
Biotechnology
AEARY n3UsEiuAUUaonfvd
anSeanelladfinmuasadiiadaula
Wugnssu aAnsuazaasNslesiugunsI8aINIs
faulasiugnssn nguane defmua wagdunsiediie
INMIAALUAMTEAAUAITLENTIN NSRRI
MM3suTesAnfnsimaluladdiniw

Safety assessment of biotechnology-based
products and genetically modified organism,
organization and regulations for risks prevention from
genetically modified organisms, laws, rules and risks
from genetic modification, development of standards
for quality of

assurance biotechnology-based

products

AT ERITRLIRIREEY

275671 A3wssIumamAlulagdinmn 3(2-3-5)
Ethics in Biotechnology
Wussumaaluladiinmiifeideatums

AnudasiugnIsy nswasuuamugnssUid

Ussiiumadnuitiieadestu

Uszihunneasesssulunis

Anwide wasmsliussloviddTindaudasiugnasly

frunsunmd gaanunssy Lnwes wazdsaden fins

FavisnenunlasuleurINgkazNSaANEN

HANTENUADFIINAON
nanfTAnwaIiugnIsy

Biotechnological ethics concerning genetic
modifications and genetic changes effected to the
environments. Social issues related to genetically
modified (GM) products and ethical issues related to
the research and utilization of GM products in
medical, industrial, agricultural and environmental
aspects are studied. Assignments and case study are

requires.

WnseIu
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110542 msUszgnliiadomnelanana 3(2-3-5)

Applications of Molecular

Markers

fue  manT waeiSnisufuRves
wSonmnefdue  wasmsussndldiaTesmnefidy
mufiieddudlun weadaildlunsnsivaeuiniesng
Mduwe

DNA, principle of DNA markers, DNA marker

technologies and their applications in genetics

Ans1eAwean

110661  wiluladioulesitugs 3(2-3-5)
Advanced Enzyme Technology
lassadmaaiivosoulsd  vaumansiay

natnmsvhanuveaeulel nsauauwaznisnanouled

Tuseiugnamnssu msaauaznisvihliivigrs  wiada

mim‘%ﬂLau"LEu:ﬁLLaz@mauﬁamamaﬂ%ﬁﬁqﬂm?a 3

Uszgnaltioulwilugnamnssueis dawndon

ATUNE WazIIUAATIZINITINW
Chemical structure of enzyme; Kinetic and

mechanism of enzyme action; Industrial enzyme

production and control; Extraction and purification;

Immobilized enzyme techniques and properties;

Applications  of enzymes in food industries,

environment, medicine and bioassay

Ans183T108N

110671  NM1S99ALUUNTEUIUNISTINN 3(2-3-5)
Bioprocess Design
ﬂ’ﬁa@ﬂLLU‘UﬂS%U’J‘uﬂWi%’N%’Jﬂ’WWE)EJI’NL{]U

JEUU Sdannsidiendiseuisennstnnm uazdnghiv

mhpUjuinsneutasndinssuiunismin - nsase

unudIN e IEUIUNNT N199180UUULAZILATIZN
nszuunsElusunsudsagy NIIATIZA

VASHEANARSUDINTTUIUNT
Systematic approach to process design

including selection of biocatalysts and raw materials,

upstream and  downstream  unit  operation,
developing of process flow diagrams, Process
analysis and simulation using software package,

Economic analysis of manufacturing process

Ans183w108N
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110621  FuAINNAISINEAT 3(2-3-5)
Agricultural Biochemistry
wadefiuraulaluilegduilifeafudunaiinig
mMsinvaskazaiiete
Current and interesting topics in Agricultural
Biochemistry and related fields

WnseIviug

110622 @vinenfivszauluana 3(2-3-5)
Molecular Plant Physiology
ﬁugmizé’duLaqau,axL%aémadmsma‘uauaams
WulauaznisusudivesiivsedadunazAinua3enain
dawando
The molecular and cellular basis of plant
growth responses and adaptaion to environmental
factors and stresses

VN8 v bl

275613 wialulagsduuaznisussendld  3(2-3-5)

Gene Technology and Applications

Lmﬂﬁﬂ%ungwqﬁuqiﬂaﬂssm \SomneAduLe
wadanmsmiuiiauls  msmdduidue  mswdninex
TuuuilusiulagldasdiTin MsRnLUasTgNITT0S
AadiTin Buttnuazmeluladfildlun1sieszsidlu
nydastlauuagiusilen  nsUssendlddunalulagnig
waluladdinn

Advanced techniques in genetic engineering,
DNA markers, isolation of gene of interest, DNA
sequencing, recombinant protein production, genetic
modification of organisms, gene therapy and analysis
technology of genome, transcriptome and proteome,
applications of gene technology in biotechnology

WiNS18 v bl

275614 walulaglefinduazmsuszendld  3(2-3-5)

Omics Technology and Applications

uﬁﬂmsﬁugmuazmsﬂﬁﬂ%ugaﬁh’ﬂumsﬁﬂm
weluladlofing laun 3lufind vswasUlauiind Tushule
find welulafind wendlufind 8n3ludnd vhsuladly
fnd  wazduq  uddhasaumaigldlunisdanisuay
Anseideyavuslugiildandnulefindileuszyndldlu
walulomsunng  Aweden  wazningmamngy
ATILNYAT

Principles and advanced techniques used in
omics technology including genomics, transcriptomics,
proteomics, metabolomics, epigenomics,
pharmacogenomics and etc. as well as bioinformatics
for manipulating and analyzing big data acquired from
omics to apply in medical technology, environment

and agricultural sectors

VN8 v bl
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275651 Twpduardiluanaiiy 3(3-0-6) | 275651  Fualuastiluanaiiy 3(2-3-5) | -Usuldiidalag
Plant Biochemistry and Molecular Biology Plant Biochemistry and Molecular Biology UuRns
Mwaveddunsluiiy rduesei Tassad Mwavedduneluiiy Trduasizi lassadns | -Usumeduie
vouwaaiy  Uffseuadunseuiumsduasigiiiouas | veswadiy  Ujiseuadlunssuiunsduassiiieuas | s1e3n
mssFeesueniiensaisdunalunsruiunsdaunsed | mansenndveudienisairddanalunsruiunisdansed
fouas manegla  msduesgnazmaedeutheves | feuas  msmele  msdueneiuasnmandoudiees
Aslulansm wauedduveslulasiauwasiugdy  ms | eslulowsn  wenvedtuvedulasiaunasiugdy g
audesasiuioadetomis Welivazaunigluity ¥ | dndesansiiuvedndesemns TUshuazauneluiiy 37
Funsreivadlutuneluiin Tasadhe wihdl uassinves | duaseviveslusfunelufiv Tassadne wihil uasafinves
anseginieluiiy IR TsAulaLae | ansniegiinngluiiy MsAUANNITRTYIRULALAY
Wansvesity  Bluuiis nsduasedlusiiu waz | Wawanisvesie  Fluniiy msduessilusiu we
winlulagguney wialulagduiiy
Plant metabolic pathways and biosynthesis. Plant metabolic pathways and
Plant cell structure, light reaction of photosynthesis | biosynthesis, plant cell structure, light reaction of
and photosynthetic carbon assimilation. Respiration, | photosynthesis and photosynthetic carbon
synthesis and mobilization of storage and structural | assimilation, respiration, synthesis and mobilization of
carbohydrates. Nitrogen and sulfur metabolism, | storage and structural carbohydrates, nitrogen and
phloem transport, plant storage proteins and lipid | sulfur metabolism, phloem transport, plant storage
biosynthesis.  Structure, function and types of | proteins and lipid biosynthesis, structure, function
secondary metabolites in plants, signals regulating the | and types of secondary metabolites in plants, signals
growth and development of plant organs, the | regulating the growth and development of plant
genome of plant cells, protein biosynthesis and plant | organs, the genome of plant cells, protein
gene technology are also discussed biosynthesis and plant gene technology
275652 Aenssuunueiniiy 3(3-0-6) | 275652  WuglAINTIUtY 3(2-3-5) | -Usulvidalae
Plant Metabolic Engineering Plant Genetic Engineering UURns
anpegiluiiy  ezlnsuuafiBen Imnswm wénns wardBnisdaudasiugnssufi weda | “WasuTesiein
vednanssIdvesity  Arnssuwanuedniuiivlgn | lumsniseenuuuuazasiaanees msmedudmaned | wazdieiuie
wagfgayulng nsuanseenvesuluiifduansd ns | dits nsdmdenideidefivdllazunsaedu manmaaey | 91emn
muANNasNansRegivlaluiy  waranwadiiv | nsunsnegludlun uagmsuanseenvesdulmingludiu
wnzdss Wugimnssuilensnanansuazeandunssy | fdildfumsiiedu  aaensunisUszgndlivugimnssu
waznsWms wagdmnssuwnueaniienisnanetluily | Aeludiusie
Plant secondary metabolism, Principle and technique of plant genetic
Agrobacterium, a natural metabolic engineer of plant, | engineering, techniques for vector design and
metabolic engineering of crop and medicinal plants, | construction, plant transformation, selection of
gene expression in plant biosynthetic pathway, | transformed plant tissue, confirmation of transgene
regulation of some secondary in plant and plant cell | integration in plant genome and its expression as well
culture. Plant molecular farming and plant based | as applications of plant genetic engineering
medicine
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Ayden Ayaen
275653 el INe1vesUsan 3(3-0-6)
Molecular Biology of Parasites
msussgnamatianisen@iivelunsinm finseivieen
AnwaraiugnsuUsAnlufLe19Y
WU newdsnddue  mafinsiuiuiidue
Mieseiidue mahdduedigwad
Application of molecular biology
techniques in genetic engineering of parasites: DNA
amplification, DNA analysis and transformation of DNA
275681  vhtelagdumanalulaginm  3(2-3-5)
Current Topics in Biotechnology
A Tesigh wagdnsaivhdetagudl | iinsieduilul

aulamanaluladdanw
Study, analysis and discussion on current

interest topics in biotechnology
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INIUNUS INeIUNUS
275790  Angndinus 1 wuu 2.1 7 275790 Anendinud 1 wuv 2.1 3 Usunuaenn
Dissertation 1, Type 2.1 Dissertation 1, Type 2.1
msdududeyamaiumalulaginmilieades Anwesduszneuinendnug Aurtmuniuenars | YsudeSune
W luldusznounsiseluiveninus msfuanseay | wareddeiiiedes smuaussilang/fdeinedng 18739
wmslumesinide  dedavilassdineriingg  sulude Study the elements of thesis, review literature
msnwisedesiuintunuAdelusdefiasdavidulase | and related research, and determine thesis title
Sverdnus melinismunuuesanignssumsfiung
Ineiinus
Literature review, data acquisition and
information retrieval in the field of interesting topics of
biotechnology are performed. Determination of the
conceptual paper for the thesis proposal operation.
Preliminary investigation of thesis research for proposal
operation under the suggestion of thesis advisor
committee
275791  Anenfinus 2 wuu 2.1 9 275791  Anendinus 2 wuu 2.1 6 Ysuniaein
Dissertation 2, Type 2.1 Dissertation 2, Type 2.1
AsALunsAneImaang Usznounisvm WAL ENESUERIALANTIVEDAVIETU -USumasuiy
Inendnud munseunsIdeiidimualy aeldniseuguues | merdwus  (Concept  Papen)  wagdaviwansduasizsi | s1e3m
Aarnssunsivineinerdinus  davilasesneineniinug | enasuazaniseiiieates
(Thesis proposal) Usznaumisvivinedinus et iaveste Develop concept paper and prepare the
AanssUNsTIvsneAnerdinus  warsieaunnuinamtily | summary of literature and related research synthesis
asendunsiveuszneunsyininendnus
Ongoing experimental research performing
along the framework for thesis fulfillment under the
suggestion of thesis advisor committee and thesis
proposal and the progress research reports presented to
the thesis committee for discussion are conducted and
presented
275792 Anenfiwus 3 wuu 2.1 10 275792 Aefinug 3 wuu 2.1 9 YSuntaein
Dissertation 3, Type 2.1 Dissertation 3, Type 2.1
msesiiunsAneideuseneuntsiidu W esasdlowarisnisive dmvilasesne | -USuAeSuie
nerinusetnsiawior wavsenuanudmin aeldnig | Imendnus iethiauedenaznssunns 187397

muQmaﬂﬂmzmmmﬁﬁﬁﬂwﬁmmﬁwuﬁ‘ NSoURUMT
Javhindinerinusatuanysal Wewseuaeuundes
Inenfinug (Dissertation Examination)

Researches are continuing performed under
the consideration and recommendation of the thesis
committee, and the progress report and a draft research

thesis will be prepared for dissertation examination

Develop research instruments and research
methodology, and prepare thesis proposal in order to

present it to the committee
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275793 Anendnus 4 wuu 2.1 10 275793 Amendnus 4 wuu 2.1 9 Ysunthein
Dissertation 4, Type 2.1 Dissertation 4, Type 2.1
Anurilangideyn  uagagunan1sIdeiiednvia Wunusndeya Tinsevideya daviineriinug | Uiudesuie
Judvendnus  meldnsmunuvesnaznssunisfivine | adusis 383
nendnus  wagaifiumsaeuine 1 inusiiunuznsINNI Collect data, analyze data, and prepare a draft

Uinwrinendnus  warUudsudlaineriinusatuanysal | of the thesis
tauasaUuiinIngdy

Research data are analyzed and prepared for
thesis configuration under the consideration and
recommendation of the thesis committee. The thesis
examination and correction will be conducted under the
consideration and suggestion of the thesis committee

and submitted to the graduate school

275794 Avelinus 5 wuu 2.1 9
Dissertation 5, Type 2.1
Fovimendnusanysaluazuneuidoiionian | iusieivilg

IWEUNSANLN I ENTIN AN
Prepare full-text thesis and research article in

order to get published according to the graduation

criteria
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275601 3(3-0-6)

Advanced Research Methodology in

Science and Technology

nszUIUNITIvY  Whmwenside  Asnmun
Jagmmside  dudsuazauyfigiunisiuniusiudeys
meleneiteys  Bmsleneitugineadd madeu
TAT9579 wazsrenunsUssdiunuises  mahaaideluly
WAZATTIIUTTUTININY MATAIENITIBLANIZNATY
Invmansuazalulad Wuneaumaluladdinam

Research  process, characteristic  and
research goal, determination of research problem,
Variables and hypothesis, collecting data, advanced
statistical analysis, proposal and research writing
research evaluation and its application, ethics of
of

methodology in science and technology specific in

researcher,  proper  techniques research

biotechnology

Ans1e3wean

275695  dunuimamalulagdinm 1 1(0-2-1)
Seminar in Biotechnology 1
mMsaue wazaAUTIENANUITENNA
welulafdnm  afel 1 ideldiAenadeud
wallaBTnmiliRedesiumsiauems gaamnssy
nstdmalulagdininlunisnsaidadennnsgiu
PUENTITUGULALNITUNNE

ANTHANNEIUEZ DA

INBAS
WA SUTDIAMNINNERS U
Fudaandon
asielninanaluladinm Hudu

LazIneIns

The first interpretation, presentation and
discussion on research topics in biotechnology for
the food

development, of

studying knowledge involved in

agriculture  and  utilization
biotechnology for standard determination and quality
assurance of products in public health, medicine,
environment, clean-energy production and current

techniques in biotechnology

275691  dunuvamnalulad@inam 1 1(0-2-1)
Seminar in Biotechnology 1
ATULEAUD LaraAUTIUNaIIUITENIY

walwla8¥amwm Al 1 ieliAenisiSeus

wirlula8TnmiliAedosiunsianomns aaamnssy
nwas  Msldvalulaganmlunisnsinitadeunsgu
UATSUTRINAINEAS NS AIUENSITEULALNITWINNE
fudunnden  mandamdinuazein

asielyimanalulad@rnm Judy

LazInNeInNs

The first interpretation, presentation and
discussion on research topics in biotechnology for
the food
development, of

studying knowledge involved in

agriculture  and  utilization
biotechnology for standard determination and quality
assurance of products in public health, medicine,
environment, clean-energy production and current

techniques in biotechnology

Waguswaiun
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275696  dunuivmamaluladTanm 2 1(0-2-1) | 275692  dunumawaluladiinim 2 100-2-1) | wWasusain
Seminar in Biotechnology 2 Seminar in Biotechnology 2
nsudLaue waraAUTIENaNWITENIS mstauauaraiUseNanuITeni
welulaBdnm  afdl 2 eldAemateud | meluladtam efdl 2 deldAemateud
waluladTnmiliferdestumetaneimns gramvinss | waluladdinmiliAerdestunisiauwens gnavnssu
nns  Nskdmalulagdinmlunsnnaiiadennnsgu | nees  nsldmalulag@innlumsnsinidadennsgu
warSuTeInAMNERTY  MuasITEILAENITWINIE | uazSusesRunNERde  MumsIsEuRaENITUINNG
fndwanden  madendinuazern  wagineins | udwonden  medenduudzern  uagdneanis
adelydmameluladfainan Wudu adelvinamaluladTinm Gusu
The second interpretation, presentation and The second interpretation, presentation
discussion on research topics in biotechnology for | and discussion on research topics in biotechnology
studying the knowledge involved in food | for studying the knowledge involved in food
development,  agriculture and  utilization  of | development, agriculture and  utilization  of
biotechnology for standard determination and quality | biotechnology for standard determination and quality
assurance of products in public health, medicine, | assurance of products in public health, medicine,
environment, clean-energy production and current | environment, clean-energy production and current
techniques in biotechnology techniques in biotechnology
275697  dununamaluladdinw 3 100-2-1) | 275693  dunuvnanaluladTinan 3 100-2-1) | wWabuswaien
Seminar in Biotechnology 3 Seminar in Biotechnology 3
AsLEue wazaAUTIENaNUITENS nsuEue wazaAUTENANUITENS
welleBfaam  afdl 3 idelfiAensBeud | weluleBtam  edi 3 uieliAenadeud

wallaBTnmiliAgadostunsiauneims gaamnssu
wnwas  nskimalulag@ininlunisesaidadennnsgiu
WAZSUTBINUNINNEN SO
fuduandes  msndemdsnuazein
adelmdnmanaluladdinm Dusiu

AU TUAVLALNITUNNE
waEINYINS

The third interpretation, presentation and
discussion on research topics in biotechnology for
the food
development, of

biotechnology for standard determination and quality

studying knowledge involved in

agriculture  and  utilization
assurance of products in public health, medicine,
environment, clean-energy production and current

techniques in biotechnology

v

wielulaBanmiliAgadostunsianeoms geaminssy
nwas  Msldvalulaginmlunisasiaidaduunsgu
wAZSUTOIRUNINNEN T
fduanden  MInBIMdsudzenn
adelwmimamaluladdinw Wudu

PUANSITUAURALNITUNNE
wAEINYINS

The third interpretation, presentation and
discussion on research topics in biotechnology for
the food
development, of

biotechnology for standard determination and quality

studying knowledge involved in

agriculture  and  utilization
assurance of products in public health, medicine,
environment, clean-energy production and current

techniques in biotechnology
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275698  dunuivnanalulad¥inw 4 1(0-2-1) | 275694  dunumawmaluladdinim 4 100-2-1) | wWasusain

Seminar in Biotechnology 4 Seminar in Biotechnology 4

nsudLaue waraAUTENANWITENIS nsdNaue wazaAUTENANUIIINI
welulaBinm  afdl a4 deldiAemateud | meluladtom efdl 4 ielfiAemateus
waluladTnmiliferdestumetanemns graminss | waluladdinmiliAsadostunisiauens gaamnssu
nns  Nskdmalulagdinmlunsnnaitiadeinnsgu | nees  nsldmalulag@ninlumsnsinidadennsgu
waruTeInAMKERTY  uasITAEILALNITWINIE | uazTuTesRuNERdI  umsSaaURaENSWIINE
fndwnnden  mamdendinuazern  wagiveins | dudwonden  medenduudzern  uagdneanis
adelydmameluladfainan Wudu adelwimamaluladdinow 1Wudu

The fourth interpretation, presentation and The fourth interpretation, presentation and
discussion on research topics in biotechnology for | discussion on research topics in biotechnology for
studying the knowledge involved in food | studying the knowledge involved in food
development,  agriculture and  utilization  of | development, agriculture and utilization  of
biotechnology for standard determination and quality | biotechnology for standard determination and quality
assurance of products in public health, medicine, | assurance of products in public health, medicine,
environment, clean-energy production and current | environment, clean-energy production and current
techniques in biotechnology techniques in biotechnology

275695  dunuvnawmaluladdinan 5 1(0-2-1)
Seminar in Biotechnology 5
nsuEue wazoAUTBranATee | el
welloBtonm  eddl 5 ielmAnnadeud

v

wielulaBanmiliAgadostunsianeoms geaminssy
nwas  Msldvalulaginmlunisasiaidaduunsgu
wAZSUTOIRUNINNEN T
fduanden  MInBIMdsudzenn
adelwmimamaluladdinn Wusu

PUENSITUAVLALNITUNNE
wAEINYINS

The fifth interpretation, presentation and
discussion on research topics in biotechnology for
the food

development, utilization  of

studying knowledge involved in

agriculture  and
biotechnology for standard determination and quality
assurance of products in public health, medicine,
environment, clean-energy production and current

techniques in biotechnology
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275696  dunumamnaluladTaniw 6 1(0-2-1)
Seminar in Biotechnology 6
nsiaue wazeiuTeranuIToms | el

welulaBdinm  efdl 6 dielmAnnsFeus
waluladFinmiliAerteatunisiauens gpanunssy
nwas  Msldnalulagdinmlunisnsiniiadeunsgu
WarSUTOIUNMNEAST  FuEEITUATLAENTLING
frudwondon  MadendiuEzeln  uwagdneans
adelwimamaluladdinow 1Wudu

The sixth interpretation, presentation and
discussion on research topics in biotechnology for
studying the knowledge involved in food
development,  agriculture and  utilization  of
biotechnology for standard determination and quality
assurance of products in public health, medicine,
environment, clean-energy production and current

techniques in biotechnology
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== === a1sensuTulse
Y 1U9AY YA
275512 Amemansinnmluanadugs 3(3-0-6) | 275512 Amerenanitanmiluianadugs 3(2-3-5) | -UsuliinTua
Advanced Molecular Bioscience Advanced Molecular Bioscience UJURN3
Taseads  uaswihiivesoasuniuadeing 1 Tasvads  uasnihflveseesunuadene 9 | -Usumesune
aeluwadluszavluena wunvedduveagad mafin | Meluwadlusedvluana wunvedduveawad nsfia | 51839
fawmdu  msdeuueuddue  meiesreudiudty s | Juedu  msdeuusuAlue  nsiesreudiudy Mg
Foansszminaead wazauduiusveutadiyu | Aeanssewiaead wazANFNRUSTOLTAARU
annwindey wazmsussendldmalulagmeinuad annwindey wasmsUszendldivalulagmeinuead
Structures and functions of organelles at Structures and functions of organelles at
the molecular level, cell metabolism, flow of genetic | the molecular level, cell metabolism, mutation, DNA
information, mutation, DNA repair, recombination, | repair, recombination, cell communication, cell-
cell  communication, cell-environment interaction | environment interaction and applications of cell
and applications of cell technologies technologies
275572 edesdlomamalulagdinin 3(2-3-6) | 275572 desilemamalulagiinn 3(2-3-5) | -Ufulviddalu
Instrumentation in Instrumentation in UjuRnns
Biotechnology Biotechnology
AnufuRnnsldiedosiiomad mwi nénms vqul Mferdetueiesle | -Usumedue
walulagdinm memuwmalulagdinm mislduagnisiizsne | se3n
Usage and maintenance of essential | ndosefidrdamamelulagfinmenugmramnssy v
biotechnological instruments, as well as industrial | wazdn?
biotechnology, plant and animal biotechnology Knowledge, principle and theory related
to  biotechnology  instrument, usage  and
maintenance of  essential biotechnological
instruments  of industrial, plant and animal
biotechnology
275611 Usnssaimawmaluladdinim 3(3-0-6) | 275611  Usnssaivnanaluladinim 3(2-3-5) | -Usulsadalas
Aspects in Biotechnology Aspects in Biotechnology UjuRnns
amsamveamalulad@inmlusiusnge amsimveanaluladdinmlususng -UsureSuiey
Tngawzunumvsamaluladinmluiunisinyns Tnganzunumusamaluladinmlusunisinuns 370397

PRANMNTIN  NITUNNOUAZALINGEN  MABATUNANTINY
vaunaAluladTanmsen1sms@inuoyyd
Aspects in  biotechnology disciplines

especially role of biotechnology in agriculture,
industry, medicine and environments. Impacts of

biotechnology on human life

PAAMNTIN NITUNNY UarEUINTBY AROATUNANTENY
vaaunaAluladyinmsen1sms@inuoyyd

Aspects in  biotechnology disciplines
especially role of biotechnology in agriculture,
industry, medicine and environments, including

impacts of biotechnology on human life
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275671 3usssumanaluladinm 3(2-3-5)
Ethics in Biotechnology
SSusssumamaluladiinmiiiedesiunis Winsredlvl

finuUasiugnIsy nsAsuuasneiugnasuiisl
nansTvsAwndey  UssiumnadinuiiAeadestiu
nAndaeidaudasiugnssy  Uszihiuniaasesssulunis
Anwide wasmsliussloviddFindauuasiugnaslu
Fumsunng gnanmnsTl neRs uardunaden dnns
JovhasnuildFuneumneuansdang
Biotechnological ethics concerning genetic
modifications and genetic changes effected to the
environments. Social issues related to genetically
modified (GM) products and ethical issues related to
the research and utilization of GM products in
medical, industrial, agricultural and environmental
aspects are studied. Assignments and case study are

requires.
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110531 Wugrmaniseaulaiana 3(2-3-5)
Molecular Genetics
Iﬂiﬂﬁ%’lﬂ%ﬂﬂﬂiﬂﬁ?ﬂaaﬂ N159189962L99284

nsniiapdda n1sdndesdives Fluy nalnseduluana

YeansnaneuarnsTeNLTNiEwe nsualnandaed

wud laseadiavesdu nisduasiziensiduie n1s

Fuasgilusiu nsaaudaslusiunienainisulasia

nsdesaaelusiu ATe15 1wadidnlnslnsda lausla

wiuvreansaiindda Buluifnsinie nmsmdduiiby
w0 Adwelaauia Trasaumadvsunmieseiddu

Wulouazdu
Nucleic acid structure, nucleic acid

replication, genome organization, molecular

mechanism of mutation and DNA repair,
transposable elements, gene structure, RNA
synthesis, protein synthesis, post-translational
modification of protein, protein degradation, PCR, gel
electrophoresis, nucleic acid hybridization, restriction
enzyme, DNA sequencing, DNA cloning,
bioinformatics for analysis of genes and annotated

seqguences

WinseIv g

110541  Wugimnssu 3(2-3-5)
Genetic Engineering
wuaBafiugiunisiinanuasseideuisi

WRerfudsdiTindauvaniugnssy wadadmivimnssy

fugnssuvesdsiidin Uszifumamsugiouasdany

dunnden 9385950 wavquailiieItesiuumsi
vosiugimnssuuazialuladiidue
The basic

methodologies associated with transgenic organisms,

biological concepts and
techniques for genetically engineering organisms,
socioeconomic, environmental, ethical and health
issues related to genetic engineering and DNA

technology

R CRLRLAINY

110542 msUszendlfiaiesneluana 3(2-3-5)

Applications of Molecular

Markers

MiBuie ndnnsuagiimsufiveanionany
Aduie uazmsUszyndlfiedesmneidurnufiAsdiud
Tun wiadiefldlunisrmaaeuiedosanefidue

DNA, principle of DNA markers, DNA marker

technologies and their applications in genetics

WnseIu g
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110571  AEUIUNTUINTNgAETNTTY 3(2-3-5)
Industrial Fermentation Process
nszvIunsuiintuseAugnavngsy Jadesing

fiAprdostunssuiuniudin wu 98un3s enadeate

wavkANSNT NMawTsunazfiuinvtade nandosiag
9nnsEUILNSMIT Tansuiuuemsmas n1sviin
wUURIMTHYY AuAIntIvesruIun1dnn1ega

IINYIRAAVNTIY
Industrial fermentation processes,

important factors in fermentation processes i.e.

microorganism, fermentation media and product,

starter culture

WinseIv g

110572 ASEUIUAISHLENNISTINN 3(2-3-5)
Bioseparation Process
AENTRLAYAINAIITO AN TN

nsviliwaduanuagnisinengu e fiRninieaiu

MSUBNENSTINN 19U Mavmuwiss MslHideusiluns

wonuazilindndausiduduiu nseanaznouuaznisan

nan n1sane nswenlaelasulans il nrsvinlans

U3anERieABn19i19e N130ENLUL NMTATIEaYAS

$1999NTZUIUNITUBA
Properties and stability of biological

products, cell lysis and flocculation; unit operation in
bioseparation  ie.  centrifugation, = membrane
processes for concentration and separation of
biological products, precipitation and crystallization
of bioproducts, extraction, chromatography methods
for separation of biological, purification of
bioproducts, bioseparation process design, analysis,
and simulation

AT ERITRLIRIREEY

110621 FwAINIINISNYAS 3(2-3-5)
Agricultural Biochemistry
FdefiurauleludagiuiiiAsafuduaiinig
nsinYAskazaiAedes
Current and interesting  topics in

Agricultural Biochemistry and related fields

R EALRLAISY

110622 a3vineiivseaulaiana 3(2-3-5)
Molecular Plant Physiology
ﬁugmizﬁuhLaqaLLazL%aémaamsmauauaa
msulakaznisuiudvesiisredadenazaiuaian
NnAuIndey
The molecular and cellular basis of plant
growth responses and adaptaion to environmental

factors and stresses

R EALRLAISY




118

uA.2

M19197 12 Wiguieuesutesedvlunangnsusuuss wa. 2555 (Fiy) fumangnsusulss
w.e. 2560 (bisl) veaunun1sAny wuu 2.2 (sin)

nangsuTuUse w.A. 2555 (1Ax)

|

wangnsuuuse w.a. 2560 (lai)

P = = d13en13UTulse
JyLaen 3y

275513 eluladynefudugs 32-3-6) | 275513 wieluladvsutug 3(2-3-5)

Advanced Gene Technology Advanced Gene Technology

wdnmstiug  wasmsUszgndldnelulads wdnmstugy  wasmaUszgndldinalulad | Jiumesue
peuduuwididue ndemmnefidue waliansmBud | renduuuyifidue wlemunefidue welansmiuil | s1edn
auls  nswdsdeouduuwilusfulaeliaed@in  ms | aula  mswdedeeuduuuilusiuleeldded®in  ns
Foulasiugnssnvesdadiiin  futhiuasmeluladild | fauvasiugnssuvesdedl@in  Suthinuazmeluladilly
Tunisdesendluy nsudesulnuuaziusiloy Tun1sinsendlug nsudasulnuuazTusiloy

Principles and advanced techniques used Principles and advanced techniques used
in recombinant DNA technology, DNA markers, | in recombinant DNA technology, DNA markers,
isolation of gene of interest, recombinant protein | isolation of gene of interest, recombinant protein
production, genetically modified organisms, and | production, genetically modified organisms, gene
gene therapy. Genome, transcriptome and proteome | therapy and technology for analysis of genome,
analysis transcriptome and proteome
275541 winlula@@anmdundon 3(2-3-6) | 275541  waluladFnmdundey 3(2-3-5)

Environmental Biotechnology Environmental Biotechnology

nquiuarufiRnisiAsatumsthenufamih nquiuasUftAns  Aeafunisharming | Usudesue
mawmaluladfinim wnldlunisfnendnednenly | wiwnanalulad@nmnldlunmsdnendogines  Tu | 93
ANTNUINRDUANT NTLUIUNINNTINNVDIATIATAN | dn1nuandensneg  NMsUsegndlenssuIunismadInim
Lﬁ'aﬁﬂmﬂisqﬂm“l‘i’flurmifﬂmisuaalﬁauaﬁﬂu wazaiiiiodnnisuafiv uazveadelunipgmaimnssy
AAYAFIVNTIUNITINEAT LLazmiaﬁg%’ﬂﬁéamﬁam NITNYAT maamummu%’mﬁut&mé’au

Theories and practice in current advance Theories and practice in current advance
of biotechnology emphasis on the ecology | of biotechnology emphasis on the study of ecology
Investigation  from  various environments, the | from various environments, the application of
biochemical processes to apply in pollution | biological and chemical processes for pollution and
management generated by industrial, agriculture | waste ~management generated by industrial,
sectors as well as for environmental conservation agriculture sectors as well as for environmental

conservation

275543 welulaBtinmdmiunmsthdn  32-3-6) | 275542 welulaBinmdwiunstin 3(2-3-5) | wWasuswaivn

voudouaziige voudouaziide

Biotechnology for Waste and Biotechnology for Waste and

Wastewater Treatment Wastewater Treatment

mstimhdeuavvonds  saussaAnsuss nstmindeuasvende  Reusanduns | iusedulml
waroiunid TngmaUsggnalinszuiunmmng | uagefiunie Tngmausggnalinszuinunsms
weluledfinm  Fueduasgedaiven  ieliAn | weluleddinm  Fuefuazeadaiven ieliAn

UsgAnsnmasgatunainluly

Wastewater and solid waste both organic
and inorganic forms by applying biotechnological,
biochemical and microbiological processes to obtain

the highest efficiency

Uszansnmgegalunsiiluld

Treatments of wastewater and solid waste
by applying
biotechnological, biochemical and microbiological

both organic and inorganic forms

processes to obtain the highest efficiency
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275544 NSEOEARUNNTININUEY 3(2-3-6) | 275543  N1SHRYARIUNITIN WML 3(2-3-5) | Wagusiaivn
nsindnvedenisdinin nsidnvedeveTInIw
Biodegradation and Bioremediation Biodegradation and Bioremediation
vdnmsgesaaeTaniinm uazasdunsgii anNsgeraaeianTInIm warasduaTieyt | Usuedune
Judousgludsuandon fifiuanannssuaumsna | dvudousgludsuindon fifluaannnszuaumsma | 183
RUEUNTIHN TuFaukAENISNEAS MemAliafe 9 ¥09 | anamnssy UIuEeuLasNainens mewailasiig 9 veq
nsvuaunstidadinm Fued feftuaniunedend | nsvuaunistidedanm Juell deiluaninuandoni
Uudeu  mshemuuazdsudiulssavinmeesmstes | Uudeu  msfienuuasUssiiulsyavsnmussnstes
da1e da1e
Principals of biodegradation process of bio- Principals of biodegradation process of bio
material and synthetic material that contaminated in | and synthetic materials that contaminated in
environment by industrial, domestic and agriculture | environment by industrials, domestic and agriculture
activities. Also studies on various bioremediation | activities using various bioremediation techniques to
techniques to improve contaminated sites, monitoring | improve  contaminated  sites, monitoring  and
and evaluation of these processes evaluation efficiency of the processes
275505  wieluladvesuviaminensvaun  3(2-3-6) | 275544 inAlulafvesuvaminenvauny 3(2-3-5) | wWasusiaivn
Renewable Resources Technology Renewable Resources Technology
maudsanmidunalidufedomds  wande nswdsann@na  andagudeldnianis | Usudesue
wdwvanndanwdeldnunsinems  Taenssuiuns st ufmdomduandomdunm Tasnszuoums | e
N¥AT  IAENTEUIUMIAATMASNINTIN AAITDY | MANEAT MAATKAZNITININ AMIAIYBINGNIUIINTD
NANIUAINTINA mimamﬁ”wv‘gaméﬂugmmwmf] M3 | wm msmémﬁwl,%al,waﬂugmwwmq NINARfTINMN
naniediinm Mndndinusauaznisnanieanaged mswandmuealaznNanLanesea
The use of agricultural waste for producing The use of agricultural waste for producing
the gases and liquid fuel by agriculture, chemical and | the gases and liquid fuel by agriculture, chemical and
biological processes, value of energy from biomass, | biological processes, value of energy from biomass,
various from of gas fuel production, butanol | various from of gas fuel production, butanol
production and alcohol productions production and alcohol production
275554 NSWeINTNUGNITUVDIHY 3(2-3-6) | 275551  MISWEINIWUGNIIUURINY 3(2-3-5) | Wasusviain
Plant Genetic Resources Plant Genetic Resources
nannswensiugnssuvesiy  Buludsewing nanniwensiugnssuvesiy - Buludserins | Yuresune
MmAIMANEMTIT  waznnseyinvmeudfiniign | mmmaiavanemsTinm  uaznseudnaeiiudiivign | s1e3m
aneuvdelndgaiug  miseilusuiudavesivans | anauvielndgaiug  suvisieidusuiuiavosivans
wugduasuluusemelng fugduaSuluusemelng
Principles of plant genetic resources. Gene Principles of plant genetic resources, gene
population, biodiversity and conservation of threaten | within population, biodiversity and conservation of
and endangered plant species included commercial | threaten and endangered plant species included wild
varieties in Thailand parental species of commercial varieties in Thailand
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275555 wielulaBdanwmaiietug 3(2-3-6) | 275552 wielulaBdanimmaitsiaugs 3(2-3-5) | Wasusiain
Advanced Plant Biotechnology Advanced Plant Biotechnology
mstssgndlfinefanmamsdoneed  uay mstssendlfinafianamsdonsed  uay | USudiedue
\dodefivdugs Wensveneiug mavsuussiuguazns | eidefivtuge ilensveneiug nisufuusaiusits ms | s
wanansyAend mstiedu  Wugimnssuiiensuiuuss | manansyRend madiedu ugimnssy waglasinsilum
nugivwarlasinisTlun iy ey
Advanced techniques of plant cell and Advanced techniques of plant cell and
tissue  culture  for  micropropagation,  crop | tissue  culture  for  micropropagation,  crop
improvement, secondary metabolite production, gene | improvement, secondary metabolite production,
transformation and genetic engineering techniques | gene transformation, genetic engineering and plant
and plant genome project are discussed genome project
275573 Fansaumammans 3(2-3-6) | 275573  Fransauwverans 3(2-3-5)
Bioinformatics Bioinformatics
nslalusunsureuiowes saniwas arsauna nsldlusunsunsuiames ganlviwas | Usudeduiy
wargudeyalumsliessididuiuavesiidue ensidue | waluladansaune wargudeyalunsiessididua | g3
Jinrzilassaduarniinfiveduuasiusiu Anwn | vesddue 015dule warlusiu mylseilaseaiiuas
AuduTLSRITanmslusyiuluana wazms | wihilvesfunaslusiu  n1snwiaudniudideiiaun
Uszgnaldlugidug nslusedulaana uwaznisussgndlilugudug
Computer  programs and  softwares, Using computer programs and softwares,
information technology, databases for DNA and RNA | information technology and databases for analysis of
analysis, structures and functions of genes and | DNA, RNA and protein sequences, analysis of
proteins, molecular evolution and systematics and | structures and functions of genes and proteins,
other applications molecular evolution and systematics and other
applications
275574 SyUUINgaEIIauINIg 3(2-3-6) | 275574  SEUUINEMALTIAUINTT 3(2-3-5)
Tusgavluana lusgavluana
Molecular Systematics and Evolution Molecular Systematics and Evolution
Fmsdavanamyadiiin Tngedonuuansis BrsdamnemyAditin - Tnserdomuuan | Uiudesune
sydulimana nalndinelAnmsiwasuudandditannns | sesedulinana nalnfinelviAnnisidsunands | s
wazAudLRUSTdTmunnsTussauluana T waranuduiusidiauunisluseivluana
Classification of organisms using molecular Classification of organisms using the
data, mechanisms for evolution and phylogenetic | differences of molecular data, mechanisms for
relationships evolution and molecular phylogenetic relationships
275581  vhidediveiwniamaluladTinin 3(2-3-6) | 275581  vhidefiawniamaluladTanmn 3(2-3-5)
Special Topics in Biotechnology Special Topics in Biotechnology
msfnw Aesed Snsaidelnifiinaula fnw Aredt waginsaifdefiesiiinadla | Usudesue
manalulagdinim manalulagfinin 398391
Study, analysis and discussion on current Study, analysis and discussion on special
interesting topics in biotechnology. interest topics in biotechnology
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275514 wialulaglefind 3(2-3-5)
Omics Technology
Mé’ﬂmiﬁugmuazmmﬁﬂ%’uqﬁiﬂumiﬁﬂm

weluladlofing lown ludied nswasUladind TUshule

find werlulafind wn3luind 53Tulnd wazdug sauds

Hansaumeaiiozlflunsiansuagiinszsidoyauuslng)

lgandnwlefing
Principles and advanced techniques used in

omics technology including genomics, transcriptomics,
proteomics, metabolomics, epigenomics and etc. as
well as bioinformatics for manipulating and analyzing

big data acquired from omics

WinseIv g

275576 wialuladinmilen 3(2-3-5)

NaINNANBNITININ

Biotechnology for Biodiversity

o MLEAYIIANUNAINUAILNITINN
nsrvrumamamalulagimmileAnuaumannvany
MW eAseumquie  wieda  nsUssendld
wirlula8Tnmiiteniseyiny msUszdiu msuFuugeiug
ddiTaflondnnandusiannanuannaneveEdliTin

Definition and importance of biodiversity,
biotechnological process for diversity study covers
techniques and applications of biotechnological tools
for conservation, evaluation, improvements of living
organisms to provide desirable products from

biological diversity.

R EALRLAISHY

275582  Ugymiiiawamaluladdanin 3(0-9-5)
Special Problem in Biotechnology
msAuahdeya  uag/viseRnwivaaes  Ugym

furwmnanaluladTnmiidmun  esigideya 3950l

wazagUnamsAnunldidoudunenuuasiiauona

n5AnwN

Literature reviews, and/or experimentation
on assigned special problem in biotechnology,
analysis, discussion and conclusion on the study
result, writing a special problem report and

presentation

W3 b
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275613 inalulagnedunarnisussendld  3(2-3-5)
Gene Technology and Applications
mﬂﬁmsﬂgugqmqﬁ’uﬁﬁmmim \osNeRBy

0 waliamsmBufiaula msmdduRidue nndEes

Aonduuuilusiulaelddedidin  nsdaudasiugnssuves

ddiiin BudiUeuasweluladfldlunisieanesiiluy

nydasulauuagiusilen n1sussgndlddumalulagng
waluladdinn

Advanced techniques in genetic
engineering, DNA markers, isolation of gene of
interest, DNA sequencing, recombinant protein
production, genetic modification of organisms, gene
therapy and analysis technology of genome,
transcriptome and proteome, applications of gene

technology in biotechnology

Wnse I iug

275614 walulagledinduasnsUsvendld  3(2-3-5)
Omics Technology and Applications
Mé’ﬂmi‘*ﬁugmuazmﬂﬁﬂ%ugﬂmﬂumﬁﬂm

wealulaglefind loun Fulied nsuesulauiind WsAule

fed wenluladind wndlulind 8AFusnd vhsunladlu
find uwavdug sawddhansaumaiiogldlunsdanisuay

Ainszidoyavuslugildandnlefindileussyndld

Tumeluladmsuwng  Awaadon  uaznimgaamnTsy

ANSINYAT
Principles and advanced techniques used

in  omics  technology  including  genomics,

transcriptomics, proteomics, metabolomics,
epigenomics, pharmacogenomics and etc. as well as
bioinformatics for manipulating and analyzing big data
acquired from omics to apply in medical technology,

environment and agricultural sectors

Winsedving
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275651 Fupdluasdiluanaiiy 3(3-0-6) | 275651  Tueduazdiluianaiiy 3(2-3-5) | -UsulsaTe
Plant Biochemistry and Molecular Biology Plant Biochemistry and Molecular Biology UURNg
Adwenveddumeluiiy Fdunsiei lassadn Fhwmueddumeluiis Trdaaszi Tassads | -Usumeduie
voagadiy  Ufsemadlunseuiunisduasgimiouas | veswaaiy  Ufdseuadunsyuiunisduasigiiiionas | 5183
nsessansueuiiensadstinalunssuiumsdaaned | msssiansueuiienisadeiimnalunssuiunsdaaey
fuas  nmamela  nsduengiiaznisiadeudieves | deuas  mamela  nsduaseiuagmsiedeudiaves
aslulansn wauedduvedlulasiauwasiuzdy  ms | eslulawse  wenvedduvedlulasiaunaziuzdu  ang
adssasuvieandsiens Tuazaunsluiy 31 | audesansiiuvesdesomns TUsiuavaunisluiiy 3
Funmzvivadlutunelufis Tassadie wihil uasiaves | dauaseviveslusfunelufio Tassadhe wihil uaseiinves
asnRegiinigluiy nsmuauNsesaivlawey | asyieginieluiiy MIAUANNITSRULALAY
Wawnsvesiis  Blunfis msduenedlushiy way | Wawnisvesiis luufis msdaaseilisiu uas
wialulaggudie waluladduiy
Plant metabolic pathways and biosynthesis. Plant metabolic pathways and
Plant cell structure, light reaction of photosynthesis | biosynthesis, plant cell structure, light reaction of
and photosynthetic carbon assimilation. Respiration, | photosynthesis and photosynthetic carbon
synthesis and mobilization of storage and structural | assimilation, respiration, synthesis and mobilization of
carbohydrates. Nitrogen and sulfur metabolism, | storage and structural carbohydrates, nitrogen and
phloem transport, plant storage proteins and lipid | sulfur metabolism, phloem transport, plant storage
biosynthesis.  Structure, function and types of | proteins and lipid biosynthesis, structure, function
secondary metabolites in plants, signals regulating the | and types of secondary metabolites in plants, signals
growth and development of plant organs, the | regulating the growth and development of plant
genome of plant cells, protein biosynthesis and plant | organs, the genome of plant cells, protein
gene technology are also discussed biosynthesis and plant gene technology
275652 Aennssuiunuedniiy 3(3-0-6) | 275652  fWuglAINTIUNY 3(2-3-5) | ~USulsiidnTae
Plant Metabolic Engineering Plant Genetic Engineering UuRns
apeniiluity  eslnsuuaiiSen Imnswmn wdnms warBmadaudasiusnssuiis weda | AUAsulesein
UBANIINGTTUB AU INY aﬂ’JﬂiiMLﬁWﬂ‘Uaaﬂiuﬁﬁlj‘UQﬂ TunsnseenuwuukazasisInmes n1saredudhmned | wagmeduie
uagiwayulng mauanseenvestuluidtiduanes s | gin nsdndendadeiivildunsdieiu mammadey | sein
muAUNIasSaInReniiuelaluiis  warannwadiiy | n1sunsnegluiluy uasnisuanseenvesduidvingludu
e WuﬁmﬂﬁuLﬁamiwﬁmmmaz&nmﬂméﬁmﬁu fudildunisenedu AaenIuNsUTTENAlTiug Iy
waENTUNNg uagdmnssuauedniiensudaelufiy | Avludusineg
Plant secondary metabolism, Principle and technique of plant genetic
Agrobacterium, a natural metabolic engineer of plant, | engineering, techniques for vector design and
metabolic engineering of crop and medicinal plants, | construction, plant transformation, selection of
gene expression in plant biosynthetic pathway, | transformed plant tissue, confirmation of transgene
regulation of some secondary in plant and plant cell | integration in plant genome and its expression as well
culture. Plant molecular farming and plant based | as applications of plant genetic engineering
medicine
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== == a1sensuTulse
v Laen Jynaen
275653 eI INeweIUsdn 3(3-0-6)
Molecular Biology of Parasites
nsUszgndmaiianisen@inenlunising finsnedvieen
Anwgn1aiugnsINUsARuAue1
Wy mawSeuddue  madusiuiufidue
mMwesiidwe mahadueddwad
Application of molecular biology
techniques in genetic engineering of parasites: DNA
amplification, DNA analysis and transformation of DNA
275681 vhtelagiumanalulagdinam  3(2-3-5)
Current Topics in Biotechnology
fnwn  Aesigh wegdnnsoivdetagtud | insiedulul

raulamanaluladTanm
Study, analysis and discussion on current

interest topics in biotechnology
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T = a152msUTuUse
INIUNUS INeIUNUS
275794 AMendwus 1 wuu 2.2 5 275794 AMeNTNUS 1 wuv 2.2 6 Ysunthein
Dissertation 1, Type 2.2 Dissertation 1, Type 2.2
MIAUAY ST uasiSeuSEIdayany Anwiesdusznauineriinug Auatmumuenans | Usuesune
weluladfanmiisatesiun1sise Usgneumsi | waseiddeiiiendes duuausuiulansadeinednus 31837
Fneriinug Musnseuwamslunsiiee Wedsznounis Study the elements of thesis, review literature
FarilasesnaIneninus and related research, and determine thesis title
Searching for data, data collection and
information retrieval in the field of interesting topics of
biotechnology are performed to determine the research
concepts for the thesis proposal operation
275795  ANeNTWuS 2 wuu 2.2 8 275795  AMYIWUS 2 LUU 2.2 6 USunthein
Dissertation 2, Type 2.2 Dissertation 2, Type 2.2
msﬁuﬂ*ﬁﬁaaﬂaﬂssﬂa‘umiﬁﬁwmﬁwus‘l,ﬁmLau FaLLenaswanInNAnTIVEBAiE It -Usurasuney
MINUNULINIluNSI e dnes  nsfnwineaes | meadinus  (Concept  Paper)  wazdaviwanisduasizi | 518710
ok (Preliminary investigation) ifenfusiddelumded | lenasuazauideiifedes
sgdavinduineniinug  meldmamunuuesanznsunsi Develop concept paper and prepare the
USnunineinus summary of literature and related research synthesis
Additional data acquisition, planning for
experimental design in thesis research, preliminary
investigation of thesis research under the suggestion of
thesis advisor committee will be performed
275796  Anendwus 3 WU 2.2 8 275796  Anenfinus 3 Wuu 2.2 9 YSumihein
Dissertation 3, Type 2.2 Dissertation 3, Type 2.2
ATINUNUNITNARDY msanvmaaeslumideridavidu Waesesfionarisnnside davilasesns | -USumesuie
enfinus meldnsemuuuesauznssuMsTivinu | neniinug ethiauesenaznssunis 578707

nerlinus  MITenuANNAInlunIALEuNTIY e
madeulassdimeninug  ediauesionngnssunisi
USnerinenfinug

Experimental design, conducting research for
thesis fulfillment as well as the presentation of the
progress report under the suggestion of thesis advisor
committee are presented. Writing the proposal are also
conducted and presented to the thesis committee for

discussion.

Develop research instruments and research
methodology, and prepare thesis proposal in order to
present it to the committee
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T = a152msUTuUse
INYIUNUD INYIUNUD
275797 Anendnus 4 wuu 2.2 9 275797 Anendnus 4 wuu 2.2
Dissertation 4, Type 2.2 Dissertation 4, Type 2.2
MyNLHUNIaes  nsAnyivasedlutiided Wususndeya  senuanuinviiinerinus | YsudeSune
Joviuduanerdnus  meldnmamuemesegnssunisi | doe1a1sdivinuineniinug 383
Snwinendnus  msnenuanuiavilumsandiunig Collect data and report the progress of the
3y wazMslsulATITIIednus \iothiauesia | thesis to the thesis advisor
ATV Ineninug
Experimental design, conducting research for
thesis fulfillment as well as the presentation of the
progress report under the suggestion of thesis advisor
committee are presented. Writing the proposal are also
conducted and presented to the thesis committee for
discussion.
275798 HNUS 5 wuU 2.2 9 275798 AngfInug 5 wuu 2.2 9
Dissertation 5, Type 2.2 Dissertation 5, Type 2.2
nsfnwmaaeafioyszneunsyivIneinus Wns1evdeya avinineridnusatuing Usuesue
AMTTIEUANUAINT mswienduatuiiionsifu Analyze data and prepare a draft of the thesis | $183%1
oLl Aneing wagdainsdineniing
atuanysal lewleuaeuuniedinerdinus  (Dissertation
Examination) malﬁmimuwﬂuaﬂﬂmzﬂiiumiﬁﬂ?nm
Weinus
Researches are continuing performed under
the consideration and recommendation of the thesis
committee, and the progress research reports and a
manuscript for publication will be prepared under the
supervision of the thesis committee. The draft research
thesis will also be prepared for dissertation examination
under the recommendation of the thesis committee.
275799 Aneninus 6 wuu 2.2 9 275799 ANETINUS 6 WU 2.2 9
Dissertation 6, Type 2.2 Dissertation 6, Type 2.2
agUnanmsidoiledavinduasinerdnug  aneld JoviAnendnusanysaiuazunesidouionfad | Ysudedue
mimuqmmﬂmxﬂﬁmmiﬁﬂ?ﬂwﬁwmﬁwuﬁ‘ WA | WBUNIALNIIENSINTANEN 18791

AuiunsaeuinerdnusinuanenssunTUSnw
wenlinus warUfulsuilvinerdnusatuanysal Lauede
TuanIneae

Thesis research are concluded and prepared
to write a Ph.D. thesis under the consideration and
suggestion of the thesis committee, then the thesis
examination and correction will be conducted under the
consideration and suggestion of the thesis committee

and submitted to the graduate school.

Prepare full-text thesis and research article in
order to get published according to the graduation

criteria




127

uA.2

M19197 12 Wiguieuesutesedvlunangnsusuuss wa. 2555 (Fiy) fumangnsusulss
w.e. 2560 (sl) veaunun1sAny wuu 2.2 (sin)

nangnsuFuUse w.e. 2555 (1hn)

wangasuuuse w.a. 2560 (i)

sre3vvsaulituniaein

sne3vUsauldtuniaein

d13en1suiulss

seileuisidonsinenmans
uazinalulagiug

275601 3(3-0-6)

Advanced Research Methodology in

Science and Technology

nszUIUNITIvY  Whmwenside  Asnmun
Jagmmside  fudsuazauyfigiunisifiunusiudeys
meleneiteys  Bmsleneitugineadd madeu
1AT9579 wazsrenunsUssdiunuides  maheaideluly
WAZATTIIUTTUTININY MATAIENITIBLANIZNATY
Invmansuazalulad uneaumaluladtiniw

Research  process, characteristic  and
research goal, determination of research problem,
Variables and hypothesis, collecting data, advanced
statistical analysis, proposal and research writing
research evaluation and its application, ethics of
of

methodology in science and technology specific in

researcher,  proper  techniques research

biotechnology

Ans1e3wean

275695  dunuimamalulagdinm 1 1(0-2-1)
Seminar in Biotechnology 1
mMsaue wazaAUTIENANUITENNA
welulafdnm  afdl 1 ideldAemateud
wallaBTnmiliRedesiumsiauems gaamnssy
nstdmalulagdininlunisnsaidadennnsgiu
PUENTITUGULALNITUNNE

ANTHANNEIUEZ DA

INBAS
WA SUTDIAMNINNERS U
Fudaandon
asielninanaluladinm Hudu

LazIneIns

The first interpretation, presentation and
discussion on research topics in biotechnology for
the food

development, of

studying knowledge involved in

agriculture  and  utilization
biotechnology for standard determination and quality
assurance of products in public health, medicine,
environment, clean-energy production and current

techniques in biotechnology

275691  dunuvamnalulad@inam 1 1(0-2-1)
Seminar in Biotechnology 1
ATULEAUD LaraAUTIUNaIIUITENIY

walulagdinn daliAnn1siseus

afall 1
wirlula8TnmiliAedosiunsianomns aaamnssy
nsldmalulag@ninlumensinidademnnsgu
AMUANSITUGULAZNITUNNE

MINBANGNIUAZDIA

\NEAS
uazSUTBINN NGNS U9
Fudaandey
affelninanaluladTinm Dudu

LazInNeInNs

The first interpretation, presentation and
discussion on research topics in biotechnology for
the food

development, of

studying knowledge involved in

agriculture  and  utilization
biotechnology for standard determination and quality
assurance of products in public health, medicine,
environment, clean-energy production and current

techniques in biotechnology

Waguswaiun
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275696  dunuivmamaluladTanm 2 1(0-2-1) | 275692  dunumawaluladiinim 2 100-2-1) | wWasusain
Seminar in Biotechnology 2 Seminar in Biotechnology 2
nsudLaue waraAUTIENaNWITENIS mstauauaraiUseNanuITeni
welulaBdnm  afdl 2 eldAemateud | meluladtam efdl 2 deldAemateud
waluladTnmiliferdestumetaneims gramvinss | waluladfinmilieidestunisiauenns gaavnssu
nns  Nskdmalulagdinmlunsnnaitiadeinnsgu | nees  nsldmalulag@ninlumsnsinidadennsgu
warSuTeINAIMKERTNY  uESITAEILALNITWINIME | uazSuTesRu NGRS FusSaaURaENSLIINE
fndannden  mamdendinuazern  wagineins | udwonden  medenduudzern  uagdneanis
adelydmameluladfainan Wudu adelvinamaluladTinm Gusu
The second interpretation, presentation and The second interpretation, presentation
discussion on research topics in biotechnology for | and discussion on research topics in biotechnology
studying the knowledge involved in food | for studying the knowledge involved in food
development,  agriculture and  utilization  of | development, agriculture and utilization  of
biotechnology for standard determination and quality | biotechnology for standard determination and quality
assurance of products in public health, medicine, | assurance of products in public health, medicine,
environment, clean-energy production and current | environment, clean-energy production and current
techniques in biotechnology techniques in biotechnology
275697  dununamaluladdinw 3 100-2-1) | 275693  dunuvnanaluladTinan 3 100-2-1) | wWabuswaien
Seminar in Biotechnology 3 Seminar in Biotechnology 3
AsLEue wazaAUTIENaNUITENS nsuEue wazaAUTENANUITENS
welleBfaam  afdl 3 delfiAensBeud | weluleBtam  edi 3 uieliAnnaideud

wallaBTnmiliAgadostunsiauneims gaamnssu
nwas  nskmalulag@ininlunisesiaidadeunnsgiu
WAZSUTBINUNINNEN SO
fudunndes  msndendsnuazein
adelmdnmanaluladdinm Dusiu

AU TUAVLALNITUNNE
waEINeINS

The third interpretation, presentation and
discussion on research topics in biotechnology for
the food
development, of

biotechnology for standard determination and quality

studying knowledge involved in

agriculture  and  utilization
assurance of products in public health, medicine,
environment, clean-energy production and current

techniques in biotechnology

v

wielulaBanmiliAgadostunsianeoms geaminssy
nwas  Msldvalulaginmlunisasiaidaduunsgu
wAZSUTOIRUNINNEN T
fduanden  MInBIMdsudzenn
adelwmimamaluladdinn Wusu

PUENSITUAVLALNITUNNE
wAEINYINS

The third interpretation, presentation and
discussion on research topics in biotechnology for
the food
development, of

biotechnology for standard determination and quality

studying knowledge involved in

agriculture  and  utilization
assurance of products in public health, medicine,
environment, clean-energy production and current

techniques in biotechnology
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275698  dunuivnanalulad¥inw 4 1(0-2-1) | 275694  dunumawmaluladdinim 4 100-2-1) | wWasusain

Seminar in Biotechnology 4 Seminar in Biotechnology 4

nsudLaue waraAUTENANWITENIS nsdNaue wazaAUTENANUIIINI
welulaBinm  afdl a4 deldiAemateud | meluladtom efdl 4 ielfiAemateus
waluladTnmiliferdestumetaneimns gramvinss | waluladdinmiliAerdestunisiauwens gnavnssu
nns  Nskdmalulagdinmlunsnsaitiaduinnsgu | nees  nsldmalulag@ninlumnsinidadennsgu
waruTeInAMKERTY  uasITAEILALNITWINIE | uazTuTesRuNERdI  umsSaaURaENSWIINE
fndannden  mamdendinuazern  wagineins | udwonden  medenduudzern  uagdneanis
adelvsdmameluladfanan Wudu adelwimamaluladdinow 1Wudu

The fourth interpretation, presentation and The fourth interpretation, presentation and
discussion on research topics in biotechnology for | discussion on research topics in biotechnology for
studying the knowledge involved in food | studying the knowledge involved in food
development,  agriculture and  utilization  of | development, agriculture and utilization  of
biotechnology for standard determination and quality | biotechnology for standard determination and quality
assurance of products in public health, medicine, | assurance of products in public health, medicine,
environment, clean-energy production and current | environment, clean-energy production and current
techniques in biotechnology techniques in biotechnology

275695  dunuvnawmaluladdinan 5 1(0-2-1)
Seminar in Biotechnology 5
nsuEue wazoAUTBranATee | el
welloBtonm  eddl 5 ielmAnnadeud

v

wielulaBanmiliAgadostunsianeoms geaminssy
nwas  Msldvalulaginmlunisasiaidaduunsgu
wAZSUTOIRUNINNEN T
fudandon
adelwmimamaluladdinn Wusu

PUENSITUAVLALNITUNNE
MINAANSINUEZDIN  hagINYINTT

The fifth interpretation, presentation and
discussion on research topics in biotechnology for
the food
development, utilization  of

studying knowledge involved in

agriculture  and
biotechnology for standard determination and quality
assurance of products in public health, medicine,
environment, clean-energy production and current

techniques in biotechnology
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Seminar in Biotechnology 6
nsiaue wazeiuTeranuIToms | el

welulaBdinm  efdl 6 dielmAnnsFeus
waluladFinmiliAerteatunisiauens gpanunssy
nwas  Msldnalulagdinmlunisnsiniiadeunsgu
WarSUTOIUNMNEAST  FuEEITUATLAENTLING
fudwondon  msndendiuazern  uagdveanis
adelmimamalulad@ann Wusiu

The sixth interpretation, presentation and
discussion on research topics in biotechnology for
studying the knowledge involved in food
development,  agriculture and  utilization  of
biotechnology for standard determination and quality
assurance of products in public health, medicine,
environment, clean-energy production and current

techniques in biotechnology
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%o - dna
(melng)  :aens wWsudn

(M199nqE) : Duangporn Premjet

NAIIUNIGIVINTG
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1. UnAMINIEININs/AUnAnaIseiaRu (Sesdduanntdagiudounds 5 U wazdady &

Faduldte wiounssryTagrudoyafinacugnifisrimeuns)

1.1 F2AUUIUIYIA

Premjet S, Premjet D, Eri T, Yuji T. Phosphoric acid pretreatment of Achyranthes
aspera and Sida acuta weed biomass to improve enzymatic hydrolysis. Bioresource Technol
2016;203:303-8. (ISI/SCImago)

Premjet D, Premjet S. Selection of ligninolytic basidiomycetes fungi from a dry
dipterocarp forest in Thailand. Aust J Basic & Appl Sci 2015;9(20):210-9. (ISI/SCImago)

Tudses N, Premjet S, Premjet D. Establishment of method for protoplast fusion with
PEG-mediated between Jatropha curcas L. and Ricinus communis L. Int J Life Sci Biotech
Pharm Res 2015;4(1):50-6. (ProQuest/ Embase/ ICMJE)

Tudses N, Premjet S, Premjet D. Optimal conditions for high-yield protoplast isolations
of Jatropha curcas L. and Ricinus communis L. American-Eurasian J Agric & Environ Sci
2014;14(3):221-30. (Open Academic Journal Index)

Premjet S, Pumira B, Premjet D. Determining the potential of inedible weed biomass
for bio-energy and ethanol production. BioRes 2013;8(1):701-16. (ISI/SCImago)

Premjet S, Srisawat C, Premjet D. Enhanced cellulose production by ultraviolet (UV)
irradiation and N-methyl-N"-nitro-N-nitrosoguanidine (NTG) mutagenesis of an Acetobacter

species isolate. Afr J Biotechnol 2012;11(6):1433-42. (SClmago)

1.2 SSAUBIA

Ghebreslasie Z, Premjet D, Premjet S. Screening of fungi producing ligninolytic
enzymes. KKU Res J 2016;22(1):200-9. (TCl ﬂfcjm 1)

1.3 Anuiluseuduilaeninn1suszgudvinis (Proceedings) sEAUNIUIYIA
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1.4 fRuwlusreauduiilesainnisuszyuiving (Proceedings) sefunnA

Premjet S, Premjet D. Selection of fungus for production of ligninolytic enzymes. In:
Division of Research Administration, Naresuan University, editors. Proceeding of the 9"
Naresuan Research Conference. July 28-29, 2013; Naresuan University. Phitsanulok: Naresuan
University; 2013, p. 154-62.

Singthong P, Premjet S, Premjet D. Induction of polyploidy from callus cultures of
Jatropha curcas L. by colchicine treatment. In: Division of Research Administration and
Fducational Quality Assurance, University of Payao, editors. Proceedings of the 1% Phayao
Research Conference. January 12-13, 2012; Phayao University. Phayao: Phayao University;
2012, p. 509-16.
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(melng)  : @Sned wWsuIn

(nNMe199ngw) : Siripong Premjet

NAIIUNIGIVINTG

o/

1. UnAMINIEININs/AUnAnaIseiaRu (Sesdduanntdagiudounds 5 U wazdady &

Faduldte wiounssryTagrudoyafinacugnifisrimeuns)

1.1 F2AUUIUIYIA

Premjet S, Premjet D, Eri T, Yuji T. Phosphoric acid pretreatment of Achyranthes
aspera and Sida acuta weed biomass to improve enzymatic hydrolysis. Bioresource Technol
2016;203:303-8. (ISI/SCImago)

Premjet D, Premjet S. Selection of ligninolytic basidiomycetes fungi from a dry
dipterocarp forest in Thailand. Aust J Basic & Appl Sci 2015;9(20):210-9. (ISI/SCimago)

Tudses N, Premjet S, Premjet D. Establishment of method for protoplast fusion with
PEG-mediated between Jatropha curcas L. and Ricinus communis L. Int J Life Sci Biotech
Pharm Res 2015;4(1):50-6. (ProQuest/ Embase/ ICMJE)

Tudses N, Premjet S, Premjet D. Optimal conditions for high-yield protoplast isolations
of Jatropha curcas L. and Ricinus communis L. American-Eurasian J Agric & Environ Sci
2014;14(3):221-30. (Open Academic Journal Index)

Premjet S, Pumira B, Premjet D. Determining the potential of inedible weed biomass
for bio-energy and ethanol production. BioRes 2013;8(1):701-16. (ISI/SCImago)

Premjet S, Srisawat C, Premjet D. Enhanced cellulose production by ultraviolet (UV)
irradiation and N-methyl-N"-nitro-N-nitrosoguanidine (NTG) mutagenesis of an Acetobacter

species isolate. Afr J Biotechnol 2012;11(6):1433-42. (SClmago)

1.2 SSAUBIA

Ghebreslasie Z, Premjet D, Premjet S. Screening of fungi producing ligninolytic
enzymes. KKU Research Journal 2016;22(1):200-9. (TCI ﬂﬁj:u 1)

1.3 Anuiluseuduilaeninn1suszgudvinis (Proceedings) sEAUNIUIYIA
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1.4 fRuwlusreauduiilesainnisuszyuiving (Proceedings) sefunnA

Premjet S, Premjet D. Selection of fungus for production of ligninolytic enzymes. In:
Division of Research Administration, Naresuan University, editors. Proceeding of the 9"
Naresuan Research Conference. July 28-29, 2013; Naresuan University. Phitsanulok: Naresuan
University; 2013, p. 154-62.

Singthong P, Premjet S, Premjet D. Induction of polyploidy from callus cultures of
Jatropha curcas L. by colchicine treatment. In: Division of Research Administration and
Fducational Quality Assurance, University of Payao, editors. Proceedings of the 1% Phayao
Research Conference. January 12-13, 2012; Phayao University. Phayao: Phayao University;
2012, p. 509-16.
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1. UnAMINIEININs/AUnAnaIseiaRu (Sesdduanntdagiudounds 5 U wazdady &

Faduldte wiounssryTagrudoyafinacugnifisrimeuns)

1.1 3EAVUIUIYIA

Boonanuntanasarn S, Wongsasak U, Pitaksong T, Chaijamrus S. Effects of dietary
supplementation with B—gtucan and synbiotics on growth, haemolymph chemistry, and
intestinal microbiota and morphology in the Pacific white shrimp. Aquac Nutr 2015;22(4):837-
45. (Isl)

Wongsasak U, Chaijamrus S, Kumkhong S, Boonanuntanasarn S. Effects of dietary
supplementation with beta- glucan and synbiotics on immune gene expression and immune

parameter under ammonia stress in Pacific white shrimp. Aquaculture 2015;436:179-87.

(Scopus)

Thongsook T, Chaijamrus S. Modification of physiochemical properties of copra meal
by dilute acid hydrolysis. Int J Food Sci Technol 2014;49:1461-69. (ISI)

1.2 SLAUYIA

1.3 ANunluseudulianInn1suszga3vInis (Proceedings) SEAULIUIYIA

Chaijamrus S, Boonanuntanasarn S. Enhanced viability of recombinant vyeast

Saccharomyces cerevisiae by cryoprotective agents. Proceeding of the Pure and Applied
Chemistry International Conference (PACCON). February 9-11, 2016 Bangkok Thailand; 2016, p.
521-4.

Inthanachai T, Chaijamrus S. Effluent treatment of bagasse pulping mill by white-rot
fungi  Sporotrichum pulverulentum. Proceeding of the Pure and Applied Chemistry

International Conference (PACCON). February 9-11, 2016 Bangkok Thailand; 2016, p. 361-3.
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Pooam M, Boonanuntanasarn S, Chaijamrus S. Effects of magnetic fields on biomass
and unsaturated fatty acid production by recombinant yeast Saccharomyces cerevisiae.
Proceeding of the Pure and Applied Chemistry International Conference (PACCON). February 9-
11, 2016 Bangkok Thailand; 2016, p. 443-8.
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Kitti T, Thummeepak R, Leungtongkam U, Kunthalert D, Sitthisak S. Efficacy of
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Microbiol Res 2015;9(42):2159-65. (SCImago)
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Kitti T, Thummeepak R, Thanwisai A, Boonyodying K, Kunthalert D, Ritvirool P, Sitthisak
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Baothong S, Sitthisak S, Kunthalert D. Effects of subinhibitory concentrations of
chloramphenicol, trimethoprim and cefotaxime on biofilm formation by nontypeable
Haemophilus influenza. In: Faculty of Science, University of Payao, editors. Proceeding of the
5" Science Research Conference. March 4-5, 2013; University of Phayao. Phayao: University of

Phayao; 2013, p. 286-90.
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Pikulthong V, Teerakathiti T, Thamchaipenet A, Peyachoknagul S. Development of
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Valeton & Zijp. Agric Nat Resour 2016;50:276-85. doi.org/10.1016/j.anres.2015.08.004. (Scopus)
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(ISI/PubMed)

Laopichienpong N, Muangmai N, Supikamolseni A, Twilprawat P, Chanhome L,

Suntrarachun S, Peyachoknagul S, Srikulnath K. Assessment of snake DNA barcodes based on

mitochondrial COl and Cytb genes revealed multiple putative cryptic species in Thailand.
Gene 2016;594:238-47. (Scopus/PubMed)
Vongvanrungruang A, Mongkolsiriwatana C, Boonkaew T, Sawatdichaikul O, Srikulnath K,

Peyachoknagul S. Single base substitution causing the fragrant phenotype and development

of a type-specific marker in aromatic coconut (Cocos nucifera). Genet Mol Res 2016;15(3):
gmr.15038748. (SCimago/PubMed)
Singchat, W, Hitakomate E, Rerkarmnuaychoke B, Suntronpong A, Fu B, Bodhisuwan W,

Peyachoknagul S, Yang F, Koontongkaew S, Srikulnath K. Genomic alteration in head and neck
squamous cell carcinoma (HNSCC) cell lines Inferred from karyotyping, molecular cytogenetics,
and array comparative genomic hybridization. PLOS ONE 2016;11(8):e0160901. doi:
10.1371/journal.pone.0160901. (ISI/Scopus)

Srikulnath K, Sawasdichai S, Jantapanon TK, Pongtongkam P, Peyachoknagul S.

Phylogenetic Relationship of Dendrobium species in Thailand Inferred from Chloroplast matK

Gene and Nuclear rDNA ITS Region. Hort J 2015;84:243-52. (ISI/Scopus)
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smaragdina and B. imbellis. Genet Mol Res 2014;13:7157-62. (SClmago/PubMed)

Peyachoknagul S, Mongkolsiriwatana C, Wannapinpong S, Srifah Huehne P, Srikulnath
K. Identification of Native Dendrobium species in Thailand by PCR-RFLP of the rDNA-ITS and
Chloroplast DNA. Sci Asia 2014;40:113-20. (Scopus/CAPLus)

Peyachoknagul S, Nettuwakul C, Phuekvilai P, Wannapinpong S, Srikulnath K.

Development of microsatellite markers of vandaceous orchids for species and variety
identification. Genet Mol Res 2014;13:5441-5. (SCImago/PubMed)
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Wannapinpong S, Srikulnath K, Thongpan A, Choowongkomon K, Peyachoknagul S.
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Linn.). J Plant Biochem Biotechnol 2013;24:25. doi:10.1007/513562-013-0232-8
(Scopus/SCimago)
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Prakhongcheep O, Swatdipong A, Indananda C, Peyachoknagul S, Srikulnath K.

Mitochondrial genome analysis of Siamese fighting fish Betta splendens. Thai J Genet
2013;5(1):119-21. (TCl nga! 1)
Thongtam Na Ayudhaya P, Indananda C, Peyachoknagul S, Srikulnath K. Mitochondrial

genome structure of saddleback anemonefish (Amphiprion polymnus). Thai J Genet 2013;5(1):

343-6. (TCI ngu 1)
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1.1 F2AUUIUIYIA

Pinthong R, Sujipuli K, Ratanasut K. Agroinfiltration for transient gene expression in
floral tissues of Dendrobium Sonia‘Earsakul’. IJAT 2014;10(2):403-9. (CABI)

Rod-in W, Sujipuli K, Ratanasut K. The Floral-Dip Method for Rice (Oryza sativa)
Transformation. IJAT 2014;10(2):467-74. (CABI)

1.2 52AUYIR

Laywisadkul S, Weerawatanakorn M, Maneerattanarungrojn C, Sujipulil K. Investigating
the antioxidant and preventing DNA-damage properties of various honeys in Phitsanulok
province. FABJ 2017; In press. (TCI nqu 2)

Sujipuli K, Urtgam S, Kunpratum N, Jongjitvimol T. Development of specific-molecular
marker for sex determination among papaya cultivars grown in Phitsanulok Province, Thailand.
NU Int J Sci 2016;13(2):1-10. (TC ﬂ’qlﬂJ 1)
$udand Useavdsyfa, Asm Sauan, w3an auusey, 03 §3UA. n139$29m18u homolog
vosBusumumasnszlandiinia (Bph14) ludniiiuidies $190gn wazdrativedlne. ansans
WIMeNdEuLss (nenmansuazimalulad) 2558;23(3):120-30. (TCI ngu 1)

un$nil Bunn, n3 §9UA, Yosug Uiy ey, fisednd aneUsvam. maiawuiaiomunefidu
wuieldlunisswunnadunadulve wdld 36). 1158151N¥ATNTZA0UNEN 2558;33(1):68-72. (TCI

nay 1)
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transformation. Tu @1tinidunazduadiuivin1INIsinYns NnINg1asudld, USTUIENT. $1891UNT
UseyulvIn5UseanT 2558. 8-9 uiAu 2558; AudnsAnwuarinausuuIunys unninerdeusla.
Weslval: un1Inenasuild; 2558, Wil 126-135.

SyAtiy 29307ua, n3 §IUE, Wi AUTENY, Saun UIAF. NsTmUINTEeEuEaI MU
awﬂ’uﬁ: na 41 Ineld VIAAT. Proceeding of the 15" National and International Conference
Interdisciplinary Research for Reaseach for Local Development Sustainability, 22-23 n3ng1Au
2558; UMINYISUTIVAUATAITIA. UATAITIA: UNINIFEIIVTUATAITIA; 2558, Wi 39-44.

$oun winden, n3 g3UE, Lwian AuUseny, Sty 29TNa. tnslues W-11 Lﬁamiizqmﬂ
%wzazﬂaﬁuﬁaaauauﬁ. Proceeding of the 15" National and International Conference
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2558; UNTINYIGUIIVHNUATAIIIA. UATEITIA: NNINIREINVAUATAITIA; 2558, Wil 141-146.
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1.1 F2AUUIUIYIA

Ratanasut K, Monmai C, Piluk P. Transient hairpin RNAi-induced silencing in floral
tissues of Dendrobium Sonia ‘Earsakul’ by agroinfiltration for rapid assay of flower colour
modification. Plant Cell, Tiss Org Cult 2015;120(2):643-54. (ISI/Scopus)

Rod-in W, Sujipuli K, Ratanasut K. The floral-dip method for rice (Oryza sativa)
transformation. IJAT 2014;10(2):467-74. (CABI)

Pinthong R, Sujipuli K, Ratanasut K. Agroinfiltration for transient gene expression in

floral tissues of Dendrobium Sonia‘Earsakul’. IJAT 2014;10(2):459-65. (CABI)

1.2 52AUYIR

by 95y, Sefnud 050, owius neduin, A1sw Sauge, vullvg yndad. wiiadaluum
LaENSIAAWNEN T AUNTUARIDBNYDIEU sesquiterpene synthase SLumfaL?J'awamﬁyqu. Thai J
Genet 2558;8(3):182-90. (TCl ﬂﬁ;ll 1)

Fiand UseAnasyia, A1sw Sauga, 1w3an Anuseny, N3 43Ua. N1305331181 homolog

vesdudunIundgnselanduinig (Bph1d) ludiiuilies 911ugn uazditvesing. 11sans

WMINEIRBULTART (nenmaniiazimalulad) 2558;23(3):120-30. (TCI ngx 1)

1.3 Anulusesduidesainnisuszandenis (Proceedings) sEAULLIYTA

Sahagun J, Ratanasut K. Development of flavanone-3-hydroxylase (F3H) gene silencing
system in Dendrobium Sonia ‘Earsakul’ flowers for engineering aurone biosynthetic pathway.
Proceeding of the 5" International Biochemistry and Molecular Biology Conference (BMB2016).

May 26-27, 2016 Songkla Thailand; 2016, p. 266-9.
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Promma P, Grandmottet F, Ratanasut K. Characterisation of Xa21 and defence-related
gene expression in RD47 x IRBB21 hybrid rice subject to Xanthomonas oryzae pv. Oryzae.
Proceeding of the National and International Graduate Research Conference. January 15, 2016
Khon Kaen Thailand; 2016, p. 1485-93.

Suachaowna N, Grandmottet F, Sanyong S, Ratanasut K. Marker-assisted Introgression
of a bacterial blight (BB) resistance gene, Xa21, in rice RD47and evaluation of BB resistance in
F1 hybrid (RD47 x IRBB21). Proceeding of the National and International Graduate Research
Conference. January 15, 2016 Khon Kaen Thailand; 2016, p. 1478-84.

Piluk P, Ratanasut K. Expression profiles of the dihydroflavonol 4-reductase (DFR) gene
in the sepals and petals of Dendrobium Sonia Earsakul. Proceeding of the 1°' Mae Fah Luang
University International Conference. November 29-30 and December 1, 2012 Chiang Rai
Thailand; 2012, p. 1-8.

Monmai C, Ratanasut K. An improved method for RNA mini prep from flowers of
Dendrobium Sonia Earsakul for Northern analysis. Proceeding of the 1°' ASEAN plus three

graduate research congress (AGRC). March 1-2, 2012 Chiang Mai Thailand; 2012, p. 412-6.

1.4 ARalumenuiuiiosannsuszgudvnis (Proceedings) seRUBA
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Transformation. Tu d@1in3duuazaaasuivinisnisinuns L Ine aewild, ussansnis. $189un1s
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Wegluyd: winiInedewdly; 2558, win 126-135.

2. NAUNLASUNI5INENSUNS

3. AN51/hilede

4. NaUIYINTIUaNBULBU Wy AdUseivg Msenuadeassd nuwla



150 UAD.2

5. NaduUN1IvIn1snsuldaeny

o ' a Y v 9 1 = = A o a <
VBIUIBIIMNAITUNINIVINTITVINAU 1“1?Jﬁﬁu1ﬂu3°llﬂﬂﬂ'ﬁﬂﬂ‘l?ﬂLWE]iU‘LJiiUUiUUW WURAIU

¢l o

N9IYPINSATUNISIHBLNIAUAANNAATIATMUATUNTITHIITUIUAINSIAUAAAAI TIAUAUINI S

Fvams Wunasnunidvinislusau 5 Y founds uasideunuzuuuuussanynsy

(Heaansse as.mn Snuan)
LWNUBIUTE IRAWALNAIUNIIBINS



151 uPo.2

ULIRATNAIUNINIVINIG

%o - dna
(mwlne)  : yulley) ywdad

("M®#199n9E) : Chonnanit Choopayak

NAYIUNINIBINTG
1. UnAMINIEININs/AUnAnaIseiaRu (Sesdduanntdagiudounds 5 U wazdady &
Faduldte wiounssryTagrudoyafinacugnifisrimeuns)
1.1 S2AUUIUIYIR
Woranoot K, Naree P, Kongbangkerd A, Wongkrajang K, Buaruaeng R, Choopayak C.
Phytotoxic effects of Piper betle L. extracts on germination of Chloris barbata Sw. and Eclipta

prostrata L. weeds. NU Int J Sci 2015;12(1):11.-24. (TCI nay 1)

1.2 SEAUYA

by 25y, SAnud 9309, auius nedadn, Asw Sauan, sulley) yndad. wiadaluum

0§ Y a v = . & A & .
LLagmiwﬂmﬂ@LLNaﬂiz@uﬂﬂiLLamdaaﬂ“ﬂaaﬂu sesquiterpene synthase iuLuaLEJEJLW’lzLaENW@J. Thai J

Genet 2015;8(3):182-90. (TCI ngu 1)

vulley] ywdad, Mls 15y, SeAnud Jauses, suius naladn. madSeudisunisannens
< ax A =2 v a - ¢ a a
Wueanuisieldlunsfnwinisuanseenvesdumemaia RT-gPCR 91nfiweAnnlney. 2. Ine. uv.
2556,41(4):1030-42. (TCI ﬂéj:ll 1)

1.3 Afulusenuiuiiosainnsuszyudnnis (Proceedings) seRUUIUIYIA

Buaruaeng R, Woranoot K, Kongbangkerd A, Tantanarat K, Choopayak C. Expression
analysis of Sesquiterpene synthase gene in Piper betle L. Proceeding of the 5" International
Biochemistry and Molecular Biology (BMB). May 26-27, 2016 Songkhla Thailand; 2016, p. 253-
56.

1.4 Anudluseuduilaeninnisuszgadvinig (Proceedings) 5EAUYA

U A o L3

SaAnud U304, nqual Auauziad, Udann Junsiue, wﬁvgj ywé’fﬂ@i. A1SANYIIN WY

luanadfiduenaznisndnlusiugnuanwanivestudumdlung. lu auginermans uninendy
WLIART, UTTANTNIT. NMIUSEYRIVINTINGIANAATIAE AT 8; 30-31 NOWAIAY 2559; UNTINEEE

NELYT. WELYT: MV?%WEJWE?EJW%LEJW; 2559, 711 58-63.
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1. UnAIMeAvIns/unanuAdeRianem (Sosdduanntteqtudounds 5 U uazdadu &

Faduldte wiounsszyTagrudoyafinacugnifisrieuns)

1.1 3EAVUIUIYIA

Baothong S, Sitthisak S, Kunthalert D. In vitro interference of cefotaxime at
subinhibitory concentrations on biofilm formation by nontypeable Haemophilus influenzae.
Asian Pac J Trop Biomed 2016;6(9):745-50. (SCImago)

Jantaruk P, Promphet P, Sutheerawattananond M, Kunthalert D. Augmentation of
natural killer cell activity in vitro and in vivo by sericin-derived oligopeptides. Appl Biomed
2015;3:249-56. (ISI/SClmago)

Kunthalert D, Baothong S, Khetkam P, Chokchaisiri S, Suksamrarn A. A chalcone with

potent inhibiting activity against biofilm formation by nontypeable Haemophilus influenzae.

Microbiol Immunol 2014;58:581-89. (ISI)

Promphet P, Bunarsa S, Sutheerawattananonda M, Kunthalert D. Immune
enhancement activities of silk lutein extract from Bombyx mori cocoons. Biol Res 2014;47(15):
1-10. (ISI/Scopus)

Bunarsa S, Promphet P, Sutheerawattananonda M, Kunthalert D. Hematological
assessments of sericin-derived oligopeptide in BALB/c mice. SRE 2013;8(1):17-21. (SCImago)

Kunthalert D, Novotny LA, Massa HM, Ulett GC, Bakaletz LO, Kyd JM, Cripps AW.
Epitope-specific immune recognition of the nontypeable Haemophilus influenzae outer
membrane protein 26. Hum Vaccin Immunother 2013;9(3):625-35. (MEDLINE/PubMed)

Kunthalert D, Henghiranyawong K, Sistayanarain A, Khoothiam K. A single-step

polymerase chain reaction for simultaneous detection and differentiation of nontypeable and
serotypeable Haemophilus influenzae, Moraxella catarrhalis and Streptococcus pneumoniae.

Int J Pediatr Otorhinolaryngol 2013;77(2):275-80. (ISI/SCimago)
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Promphet P, Bunarsa S, Kongbangkerd A, Sutheerawattananonda M, Kunthalert D.
Alteration of lymphocyte subpopulations in mice fed lutein from marigold extract. SRE

2013;8(1):22-5. (SCImago)

1.2 STAUYIA

1.3 ANuWlusIw9uEULERINAMTUSEYNIVINTG (Proceedings) SEAULIUIYIA

1.4 Afalumenuiuiiesannsuszyudvnis (Proceedings) seAUBA

Jantaruk P, Roytrakul S, Sitthisak S, Kunthalert D. Inhibitory effects of BMAP-28(1-18)
on proinflammatory mediator production in lipopolysaccharide-induced RAW 264.7
macrophages. In: Faculty of Science, Naresuan University, editors. Proceeding of the 7'
Science Research Conference. March 30-31, 2015; Naresuan University. Phitsanulok: Naresuan
University; 2015, p. 1-6.

Baothong S, Sitthisak S, Kunthalert D. Effects of subinhibitory concentrations of

chloramphenicol, trimethoprim and cefotaxime on biofilm formation by nontypeable
Haemophilus influenzae. In: Faculty of Science, University of Payao, editors. Proceedings of
the 5™ Science Research Conference. March 4-5, 2013; University of Payao. Phayao: University
of Payao; 2013, p. 286-90.

sT¥dy And, 357001 nendy, logussy nanmey, adenua usiaa, wssaing geigud, anssei

ANTANA. NISHENLATANYISNwULLUAWMBS BN ONU001 N9 nene Acinetobacter baumannii
A1589 Nugnainuatidaunde. lu AuIngImans 1riIng1deulsens, ussansnis. n1sussyy
WINTINGIPNENTITEATIN 4; 12-13 1Ay 2555; UINGIREULTALT. Nwadlan: UINeI1FeuLsas;

2555, ¥i11 24-8.

2. wanuiildsunisananstng
Kunthalert D. Method for extracting silk extract containing lutein. United States patent
US 9018422. 2015 Apr 28; Japan patent Japan 5767716. 2015 June 26.

Kunthalert D. Silk-based bioactive oligopeptide compositions and manufacturing

process. International publication number: WO0/2013/032411. 2013 Mar 7; International
publication number: CN103842371A. 2014 June 4.
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1. UnAMINIEININs/AUnAnaIseiaRu (Sesdduanntdagiudounds 5 U wazdady &
Faduldte wiounssryTagrudoyafinacugnifisrimeuns)
1.1 3EAVUIUIYIA
Pumtes P, Rojsuntornkitti K, Kongbangkerd T, lJittrepotch N. Effects of different
extracting conditions on antioxidant activities of Pleurotus flabellatus. Int Food Res J
2016;23(1):173-9. (Scopus)

Jittrepotch N, Kongbangkerd T, Rojsuntornkitti K. Physico-chemical and sensory

properties of Plaa-som, a Thai fermented fish product prepared by using low sodium chloride
substitutes. Int Food Res J 2015;22(2):721-30. (Scopus)

Jittrepotch N, Nongnuch R, Rojsuntornkitti K, Kongbangkerd T. Effects of combined
antioxidants and packing on lipid oxidation of salted dried snakehead fish (Channa striata)

during refrigerated storage. Int Food Res J 2014;21(1):91-9. (Scopus)

1.2 SLAUVIA

1.3 ANunluseuduiianinn1suszguivInis (Proceedings) SEAULIUIYIA

1.4 Anuiluse9uduilneninnisuszgadvinig (Proceedings) 52AUYA

a a

Q3UNS n3usuns, vliugn Seunaa, SN nededn, nuadssa 1satgunsing, daned

a o 4 ! va = S a ! a ' =3

In3lavil. Havedlelwuseaudiniuaiinign1muazyaining1veslardeunaniiglTeninenisiny
$nwn. lu aginuasAansnTneNIsTIUYIF wardainden UNINGIRBULTAIT, UTTUIBANT. N3
UseguivINIsiNEATULIAIS ATIN 11; 30-31 ATNYHIAN 2556; UN1INe1aeuLsAls. Hvalan:

UNINYIABULSATS; 2556, Wi T7-78.
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1. UnAIMeAvIns/unanuAdeRianem (Sosdduanntteqtudounds 5 U uazdadu &

Faduldte wiounsszyTagrudoyafinacugnifisrieuns)

1.1 F2AUUIUIYIA

Jannoey P, Channei D, Kotcharerk J, Pongprasert W, Nomura M. Gene expression
related to rice resistance against the brown planthopper, Nilaparvata lugens. Rice Sci
2017;24(1): In press. (SClmago)

Chairote E, Jannoey P, Chairote G. Improvement of monacolin K and minimizing of
citrinin content in Korkor 6 (RD 6) red yeast rice. Int J Biol, Biomole, Agric, Food Biotechnol
Eng 2015;9(1): 43-6. (Scholarly Open Access)

Jannoey P, Pongprasert W, Lumyong S, Roytrakul S, Nomura M. Comparative

proteomic analysis of two rice cultivars (Oryza sativa L.) contrasting in brown planthopper

(BPH) stress resistance. Plant Omic J 2015;8(2):96-105. (ISI/Scopus/SClmago)

1.2 32AUYIA

Jannoey P, Channei D. Synthesized nanochitosan induced rice chitinase isozyme
expression; application in brown planthopper (BPH) control. NU Int J Sci 2015;12(1):25-37. (TCl
nay 1)

Chairote E, Jannoey P, Chairote G. Study on red pigment and citrinin present in red
yeast rice prepared from Thai rice. KMUTT Res Dev J 2012;35(1):43-54. (TCI ngy 1)

1.3 ANunlusenuduliannn1suszgudvins (Proceedings) SEAULIUIYIA

1.4 Anuiluseuduilaeninnisuszgadvinig (Proceedings) sEAUYIA
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NAYIUNINIBING
1. WnAMIMIAvINI/unanuddeiianu (Sesdduanntdagtudounds 5 U uasdaudu &
Taduldte wiawsrydogudayaiinanugnifuineuns)
1.1 S2AUUIUIYIA
Nangngam P, Middleton DJ. Five new species of Didymocarpus (Gesneriaceae) from
Thailand. Thai For Bull (Bot) 2014;42:35-42. (ACI)
Nangngam P, Maxwell JF. Didymocarpus (Gesneriaceae) in Thailand. Gardens’ Bulletin

Singapore 2013;65(2):185-225. (ACI)

1.2 SEAUYA

1.3. Anunlusieauduiiawinnisussguivinis (Proceedings) sEAULIUIYIA

1.4 ARuwlumenuiuiioainmsuszesdunis (Proceedings) seRUBIA

goudmil dungly, Usadl ursarw, susius netuin. navedlelslafiulazesndusonisiaiey
waztmuveslu Aeschynanthus parviflorus (D. Don) Sprene. Thasslugnimiaenide. lu nesuims
N7ITeLarUTEAUANAINNISANY) LNINUNGENLLEN, UTTANEAS. miﬂsz*‘qu%smmsmaﬁ%’aﬂg’aﬁ
2; 17-18 UNTIAY 2556; UNTINGIRENLLYT. WeLeN: UNINGNTENELEN; 2556, i1 268-72.

S56nA WA, AyIuS N1UeAA, Usial w19, AuraInvatensviaiuguesnalgld Tu
QNEIURAIVIALLIN. TU AULINGIAIENT UNIINYIFBULIAT, UTTUITNIT. N13UTEYNTBINT
Inermaniifonsdt 4; 12-13 funew 2555; uninedousens. wailan: U Ine1deuLsAT; 2555,
Wil 179-83.
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mawilansuuuvesusenalng. Tu nesusmsnsifeuasyseiununinnsAine uninerdensien,
UTIUNEATT. N5UTEYNIBINITNEITEATIN 1; 12-13 UNTIAY 2555; AN1INGITENLLE. WEe:

UNINYINENLLYT; 2555, R 462-77.
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1. UnAMINIEININs/AUnAnaIseiaRu (Sesdduanntdagiudounds 5 U wazdady &
Faduldte wiounssryTagrudoyafinacugnifisrimeuns)
1.1 S2AUUIUIYIR
Theamdee P, Rutnakornpituk B, Wichai U, Nakkuntod M. Rutnakornpituk M. Recyclable
silver-magnetite nanocomposite for antibacterial application. J Ind Eng Chem 2015;29:63-70.

(SCImago)

1.2 SLAUYA
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<

wetlafigeni-ofievlueaiivsnaumidwelunaslsnaias. Thai J Genet 2015;8(3):160-6. (TCI nay 1)

algnud Iniaune, golan algnsdlvnag, u8255a WrAguUNe. NM5IATRUNAEATIaelnely

AABLINANAARDULD.21TANTINGIFNERSYITN 2557;RUUTLAY):1-5. (TCl nqu 1)

973550 Weladey, Ivgy unalles, ouius nadaiin, HAITTAL UIAYUNA. AMENYULLTS

s s

luanavesgnranduanasenitudesdulunuiniuieswiulubisismaiiniidens-onsuanuoai.

mim'ﬁwmmam%mww 2557 (aUuiiew):104-15. (TCl ngy 1)

1.3 fnsiluseuduiiasninnisuszguivnis (Proceedings) s2AUUIUIYIA

1.4 fnaluseauduilasainnisuszyudvnig (Proceedings) sEAUYIA
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1. UNAMUNISIYINT/UNANNIENANLA (Fesdrnuantiaguudounds 5 U uazdudu &
Yaduldve wiauveszyagudoyainadugNANINIHEUNS)
1.1 SEAVUIIYIA

Kongbangkerd T, Tochampa W, Chatdamrong W, Kraboun K. Enhancement of

antioxidant activity of monascal waxy corn by a 2-step fermentation. Int J Food Sci Technol
2014;49(7):1707-14. (ISI)

Singanusong R, Nipornram S, Tochampa W, Ratanatriwong P. Low power ultrasound-
assisted extraction of phenolic compounds from Mandarin (Citrus reticulata Blanco cv.
Sainampueng) and Lime (Citrus aurantifolia) peels and the antioxidant. Food Anal Methods

2014;8(5):1112-23. (Scopus/AGRICOLA)

Sirisansaneeyakul S, Kop B, Tochampa W, Wannawilai S, Chaveesuk R, Lee W-C.
Sodium benzoate stimulates xylitol production by Candida mogii. J Taiwan Inst Chem Eng
2014,45(3):734-43. (ISI/SCImago)

Kraboun K, Tochampa W, Chatdamrong W, Kongbangkerd T. Effect of monosodium
glutamate and peptone on antioxidant activity of monascal waxy corn. Int Food Res J

2013;20(2):629-31. (Scopus)

Sodchit C, Tochampa W, Kongbangkerd T, Singanusong R. Effect of banana peel
cellulose as a dietary fiber supplement on baking and sensory qualities of butter cake.

Songklanakarin J Sci Technol 2013;35(6):641-6. (Scopus)

1.2 3$AUYIA

Sanannam A, Wuthijaree K, Wanangkarn A, Tochampa W, Tartrakoon T, Tartrakoon W.
Productivity of weaning-starter pings fed fermented liquid feed. Naresuan Univ J 2014;22(2):
106-15. (TCI ngu 1)

Singanusong R, Tochampa W, Kongbangkerd T, Sodchit C. Extraction and properties of
cellulose from banana peels. Suranaree J Sci Technol 2014;21(3):201-13. (TCl ﬂﬁju 1)
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1.3 ANuWlus8uEUEaRINNITUITEYUIVINTT (Proceedings) SEAUNIUIYIA

1.4 ANuWTUTI9UEULTERRINAITUSEYNIVING (Proceedings) T8AUYTA
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v
v

UNINYIREULTAT, UTTUITNNT. N5UTBYUININTINGIANENTIFY ATIN 4; 12-13 Tuaw 2555

UMINGIRBULTADT. Neaylan: UnINeIRBUSAIS; 2555, Mt 85-9.

(3

¥ ¥ ¥ a n‘ o aa a
WIsUnT sfuie, Y1050l L80991e, ATl 1AL, 238NS U, Uil oA wazesduY

q

Usglale. wrasluidoukasanuaiunsalunsnusouresalas Bacillus cereus Nwanlaannlsaauuy.
Ty AUEINGIANENST UM INYIRYULSAIS, UTTNTNNS. mi‘dsssqﬁmmﬁwmmam%’i%’a AN 4; 12-13

JunAw 2555; I InedeuLsans. fivadlan: InNInendeuLsens; 2555, nti1 157-62.

2. naunlasun1sanansuns

3. AN5/MileE

4. nauIVINTIUaNBULdY 1wy AsUseivg Mseauadeassd nuwla

5. NasuUn1IvIn1snsuldaeny

va3usasimanumeIvIn1sdrsiu bilddrunilsvasnisdneninaduusyyn iWunanu
¢ o

mMadumsnlasunisiweuniaunaninuginimualunisiansaiudsnsliyananiseinuntamig

Fms Wunanumedvimsluseu 5 U Sounds uazifisunuzuuuuussanynsy

(§928Mans19138 9525805 na)
L971999UE IRABALNAITUNIIVING
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ULIRATNAIUNINIVINIG

%o - dna
(Melng)  : dUING NONIUNS

(Me199ngE) : Somjit Homchan

NAIIUNIGIVINTG

o/

1. UNAMUNISIYINT/UNANNIENANLA (Fesdrnuantiaguudounds 5 U uazdudu &
Yaduldve wiauveszyagudoyainadugNANINIHEUNS)

1.1 SEAVUIUIYIA

1.2 SLAUYIA

a a IS

audnd nauduns, Wvgysan 1ans. n1suszandldinsomunelaeaoanislunisdiuunuay

o

nIvdaUANUiuwlIIsiugnssuveswauouwiasiunaldviln Psyttalia fletcheri wag P. incisi

(Hymenoptera: Braconidae). 213585 IMeeanswazinalulag 2017;25(6):989-1000. (TCI ngy 1)

1.3 ANunluseuduiiainnsuszsgadvinis (Proceedings) SEAULIUIYIA

1.4 ANunlusrenuduiinninnsuszguivinis (Proceedings) SEAUYIA

1 v 6

gousnt duusly, Audad vauFuns, owius neuin. NavEIERTOMIT WATAITAIUANNTT

Wwigivlanenisasguariauiveslusinaosunatslingy1aniud (Vandopsis gieantea (Lindl.)
Pfitz.). Tu AEINGIANENT UNINGIREQUATIYE, UTTUIBNNT. N1SUTEYNTVINITNONYAIAATUNS
Usenalneadadl 10, 16-18 fiquisu 2559; unAne deguasiesiil. guas ¥ d: un1Ane de
guasIenil; 2559, i1 240-9.

L

20UsMY Duurly, ANINA NBUIUNS, UNUS NITWAM. NaveIUINENS1ITINAVEIETATURS

3

manstaseylaziauvedlusiaresu ndgliwgydnviug (Vandopsis gisantea (Lindl.) Pfitz.) Tuanmw
Uaamae. Tu ANLINGIAIENT UNNINGIGENLLEN, UTITUITANS. miﬂizsqu%ﬁmmﬁwmmam%ﬁi%’aﬂ%”q

1 8; 30-31 WOBAIAY 2559; UNNINGIRENSLY. WeLe: URVINGIRENSLET; 2559, N1 78-82.

2. NAaUNLASUNISANENSUNS
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3. AN5/MileE

4. NaUIYINTIUENBULDY Wy FsUseRvg Msenuadeassd nuwla

5. NauUN1IvIn1snsuldaeny

[ 1 a v v 19 11 =% Y 2 [
vafusasitnanunedvinistnesiu lulddrunilavasnisfneiesuusygy Wunasuy
MedeInsnlasunisiweuniaunaninuginimualunisiasaiudsnsliyananiseinuntamig

Fvams Wunaumedvimsluseu 5 U Sounds uaziisunuzuuuuussanynsy

(§93eMans1913e as.audnd vieuiuns)
LAUDIUTEIRLAZNAIUNIABINIG
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ULIRATNAIUNINIVINIG

%o - dna
(nwlng)  :eayius neufia

("M¥189NgY) : Anupan Kongbangkerd

NAUNIIVINTG
1. UnAMINIEININs/AUnAnaIseiaRu (Sesdduanntdagiudounds 5 U wazdady &
Faduldte wiounssryTagrudoyafinacugnifisrimeuns)
1.1 SEAVUIIYIA

Kongbangkerd A, Watthana S, Srimuang KO. Influence of organic supplements on

growth and development of in vitro shoots of Bulbophyllum dhaninivatii Seidenf. App Mech
Mat 2017;855:42-6. (SCImago)

Pakum W, Watthana S, Srimuang K, Kongbangkerd A. Influence of medium component

on in vitro propagation of Thai’s endangered orchid: Bulbophyllum nipondhii Seidenf. Plant
Tiss Cult Biotechnol 2016;25(1):37-46. (SClmago/Scopus)

Promphet P, Bunarsa S, Sutheerawattananonda M, Kongbangkerd A, Kunthalert D.

Alteration of lymphocyte subpopulations in mice fed lutein from marigold extract. SRE 2013,

8(1):22-5. (SClmago/Scopus)

1.2 SLAUVIA

aa v L3 a 4 v ¢

UAITIN WIAYUNR, A3Th gABuns, aunus nwduda. Nsdndinunndleldananvaiusiy

3

wellafidors-onsierueafivsafidueluraslswatas. Thai J Genet 2015;8(3):160-6. (TCI ngu 1)

by 25y, SAnud U930, aynus netuda, msn Sauge, vullvg yndad. wiadaluum

LaENSYIANALKNANTEAUNTUARIDBNYBIEY sesquiterpene synthase Tulllealgaimeiieang Thai J
Genet 2015;8(3):182-90. (TCI ngu 1)

a a

997370 Ineiasey, Fvegy wrlaidles, aynus nedufia, 1879500 WIAYUNA. AMAN BT

[ [

luanavesgnuauduanasenitndssdulununduidesiululimemaiiniidens-onsueviuaai.

'mmf‘mmmam%gﬁww 2557 (aUuiiew):104-15. (TCl ngy 1)

yuilug] ynded, Als a5y, $afnud TaiTes, aynus netufia. MsUSeuiisunisannens
=3 aa dl = = 1'% a A € a a
Wuteanadsieldlunsfnuinisuanseanvesdumieinaia RT-gPCR 1N d@nsnlng. 1. ny. uv.
2556;41(4):1030-42. (TCI ﬂEle 1)
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Kongbangkerd A, Pakum W, Wongsa T, Watthana, S. Vanda cristata Wall ex. Lindl.

(Orchidaceae), a new record for Thailand. Thai Journal of Botany 2013;5(1):73-6. (TCI ﬂa:m 1)

5UINT WA, ATUY BUNIAE, BUNUS netafia. N1ANYIAIUFURUTNIIRUTNITUVDS

naaelda na % 19 (Rhynchostylis BL; Orchidaceae) #2875 Amplified Fragment Length
Polymorphism (AFLP). Thai J Genet 2013;6(1):1-10 (TCI nau 1)

ayus nevdufia, 5UINT uAT, LanAou 155uYR. Yadefiinasdon1saTaiasiuuIvedny
99ULBBIRNNUIIU (Dendrobium ochreatum LindL) MasdluszuuwydIATI. MTENTNONEAIENS
ne 2012;a(a0uTAY):159-68. (TCI Ny 1)

WUBA91 nua, 93aent yadusey, aunus nwdufia. waveslalalafiuuazeendusonisimun

voullafamvdssiuang (Curcuma manga Valeton & Zijp.). mimiwqﬂwmamﬂ‘ma 2012;4(aty
Werw):87-92. (TCI ngy 1)

ayius neduda, U3s AMINTYSNY, Aashil wsvuensd, vigle wule. navesansAuANnIs
L3 AULAURINYABNI5L93 YV BADRULDBII1UIUY (Dendrobium sulcatum Lindl) Tuan nwdasn

We. MIansngnueansing 2012;4(avuiiaw):81-6. (TCI ngy 1)

1.3 Anunlusrenuduiiainnsuszgaivins (Proceedings) sEAULIUNYIA

Somboon T, Wongsa T, Kongbangkerd A, Limmongkon A. The induction of peanut

hairy root culture for antioxidant compounds production. Proceeding of the 5" International
Biochemistry and Molecular Biology Conference. May 26-27, 2016 Songkla Thailand; 2016, p.
261-265.

Buaruaeng R, Woranoot K, Kongbangkerd A, Tantanarata K, Choopayak C. Expression

analysis of sesquiterpene synthase gene in Piper betle L. Proceeding of the 5" International
Biochemistry and Molecular Biology Conference. May 26-27, 2016 Songkla Thailand; 2016, p.
253-6.

Kongbangkerd A, Wongsa T. In vitro culture of Impatiens salaengensis T. Shimizu

(Balsaminaceae). Proceeding of the 7" International Science, Social Sciences, Engineering and

Energy Conference. Nov 24-26, 2015 Phitsanulok Thailand; 2015, p. 156-62.
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1.4 ANuWlus 8 UEULERINNITUTYUIYINTT (Proceedings) SEAUYIA

gousny suusly, auing weuduns, AUNUS NIUUAN. NAVBIGATOMT KALAITAIUANNIS
Wwigivlanenisasyuariauivesdusinaosunatsling19miud (Vandopsis gieantea (Lindl.)
Pfitz.). Tu AEINGANENS UNINIREQUATIYE, UTIUIBNIT. N1SUTEYNIVINITNONYAIAATUANS
Uszmalnoadad 10; 1618 fQuigu 2559; un1INe1ReUas1vsIll. guas1venll: un1inelde
guUas1¥s1il; 2559, nti1 240-9.

auNus neduAa, U35 AMINTUSNY. JULUUYRINISINIziadUsinArTuvenaluliiin

(Epipactis flava) en1siasaAvlauaznisiaunduduseuluanimuaonitie. Tu auginerians
a Y IS a a [ | gj d‘
UINYNERUATIVEN, UTTNENT. MSUTERARININgnEAansLisUssinalneasan 10; 16-18

fgungu 2559; UM INFTERUATIVEIE. BUATIvEIH: wInendeguasuenil; 2559, i 269-79.

gousmi dunzly, auing neusuns, AYNUS naUuAn. HAvRINUENE IR UT AR AU S
manstaseytaziavedlusleresuy ndglingdniug (Vandopsis gisantea (Lindl.) Pfitz.) Tuanmw
Uaoalte. lu Auginenmans URINYIGYNLLYT, UTTUITANT. msﬂizsqﬁsmmﬁwmmam%’i%’aﬂ%y’a
71 8; 30-31 WQuAIAY 2559; WATINLIGINLLE. Nele: WATINEIGENELLN; 2559, Wi 78-82.

a o

5UINT 2wA1, Indu InsUsng, Wing Busu, auwus nsduin. naves NAA 59uAU BA s

nsLaseLaziauIvesluneIndnA Drosera communis St.Hil Tunasanaass. Tu asgingrans
UM INEIFENLLYT, UTTUIENIT. N15UTEYNTVINTINGIAIansITuasan 8; 30-31 wguniAu 2559;
UNTINYIGENSLET. WELET: UNTINIEENELE; 2559, 111 308-12.

51 wndnes, e WA ayrus netuia. NavesEITUTENEUBUNIERaNITAT Y wAT ALY

yasrusounaglidslngeny (Bulbophyllum lobbii Lindl). Tu nesuimsn1sideuasyseiunmnin
N13ANYY UNINYIFENLET, UTTNITANT. NITUTEYNIVINTNEETIBATIN 5; 28-29 uns1AN 2559;
UPINYINENLLYT. WELET: UUNINYIRENLLET; 2559, W 289-97.

Wgnaw g3e1, NesAuS fuazue, welln 91Ume4, 5UINT 298N, BYWUS nadauin. naves

5192 MNIABNTRSYVBIRUNIUNBELATILUNABANAAY. Tu NBIUTMITNITITukazUTEAUANAIN
N13ANYT UMNINYNFENELET, UTTANTANT. N1SUTEYLIVINTNELNITEATIN 5; 28-29 UNTIAY 2559;
UMINGIRENLLYT. WHLEN: UNTINGNTENELEN; 2559, nti1 298-305.

49101 JUUNAA, ayWus neduie, 153550 WIAYUNA. N1TRBVANBIYRIRUBDUNa el

- ¥ x - . o e
PI8lglesalalas U e s UANINUABALED. TU ANEINYIAIAAS UNIINUIFYULSAIST,
UIIUI5NITg. ﬂ']iU'izsqﬁmmﬁmmmam%ﬁ%’aﬂ%’aﬁ 7; 30-31 JuU1AN 2558; UN1INYIRLULTAIS.

Nyailan: UM INeNdeuses; 2558, i1 B-0-0021-5.
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NI Rufe, 5UINT 9wA1, aYWUsS neluin. HaYeIUTUINTOINTLAEIIUIUTUAIUABNTT

WwigAvlalazauvesiuseulessAiuluan wUasate. Tu auydnermans umIng1auulsens,
UTTUITAIT. N15UTEYUTVINTINGIANENTITEATIN 7; 30-31 TUIAY 2558; UN1INGITHULTAST.
Wwadlan: WAINeFEUSAIT; 2558, Wi BI-P-0661-5.

Rusiwun wiasshay, uis Annsusnyg, aunus nwiuie. iavetlylalafiuwazeondusans

W3ylasNauIvesdusoupInsrrluluan nUaonte. Tu AUEINYIANERS UNIINYIFUULTALS,
U3T0415N19. N15U58UIBINITINGIANENTITEATIN 7; 30-31 Hu1AN 2558; UN1INYIRLULTAST.

fwadlan: UMINeNEULSAIT; 2558, Wi BI-P-0671-5.

93587 UNSh, galvwyg WBeud1en9, auWus neduin. NavesansUsENIUBUYSERBNISATY
LazRUITeITUdAIUTOLDBIRUUINNA (Cheirostylis spathulata JJ.5m.) Turasanaass. Tu nag
UIMINTITLAzUsEAUAMAIMNNITANYT UMAINYIRENZIE, UTTANENT. NMTUTEYIVINTNELEN TR

AN 3; 23-24 UNSIAN 2557; UM INYIGUNLLYT. WL UM INGI1BENLLYN; 2557, U 689-95.

aywus natiufie, Uszaw lawddinng, 5uns 29ue. N1599NT0UUAN Laznavesa1sussnau
dunIdaenisiautveslusinaesuloutsauu (Rhynchostylis retusa (L.) Blume var. nan) Tugnaw
Uaoaide. Tu nesuiumanisidouarUsefunmninnisfine um1ing dewsien, UssBnng. nng
ﬂsm;ﬁmmiwswﬁ%’aﬂ%gaﬁ 3: 23-24 1NS1AN 2557; YRTINYIAYNLLET. NELET: UR1INYIGUNLLEN;

L4

2557, U 679-88.

Widy quE, \Bedna inlue, ayWus nslufe. navedlalalaiuiazeandusenisiUdouwdas
nsdug1uineveslsleuiiudsasnluaninlasae. Tu augingimans unineiaensien,
UFTUIBNIT. MIUTYUIVINITINGIMIanITEATIN 5; 4-5 Tu1AY 2556; UMIINGIFENEEN. Nebe:

UNINYNRENTLYT; 2556, W 213-9.

5UINT WA, nilagvie InsAs, aunus nabuin. Navas BA 53Uy NAA AaNI15iasquay
NauNveITUdIUTBLIRuUINWAlUNIY (Cheirostylis spathulata J. J. Sm.) TuaniwyUasaie. Tu

NBIVTMINTILUATUTEAUANAINNTANYY UNINGIRENELYT, UTTUITNIT. NTUTEYUIVINITNEEN

(%
LY [

FBATIN 2; 17-18 UNTIAN 2556; UWINYIDUNLLYN. WELYT: UM INYIFUNLLN; 2556, Wi 74-7.

Wity gn3, WIndna vinlvg), aunus nelufe. navesuassanIsIenveulinndleliifuiuds

dw1u (Eulophia siamensis Rolfe ex. Downie) Tuanindasaite. Tu nesuinisnisisonasUsziu
AMAINNNTANYY WIINBIFENELYT, UTTANSNIS. NTUTEYNIVINITNEENTIIEATIN 2; 17-18 UNT1AY
2556; URTINYIRUNLLYN. NELYT: WRNINYIGENLLN; 2556, AU 295-303.

gousny dunsly, Usdl wieny, aunus nelufia. naveslalnlafiuuazeandusonisiasy

waziinuveslu Aeschynanthus parviflorus (D. Don) Spreng. Miassluaniwlaonde. Tu nasuims
N5338LarUsEAUANAINAISTANY UMINGIRENLET, UTTANENS. NMTUTEYAINTNELEN T8RS

2: 17-18 UNS1AU 2556; UNINYIFUNLLYT. WL UM INGI1RLNLLYN; 2556, U1 268-72.
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e Inedl, aunus neduia. naveslelalaiudenisilfsuwlamisduguingwesiudiude

NiIpU1INLBULNIEY (Nepenthes mirabilis) TuaninUaonmie. Tu AugIneIfans NnINgIasuLsaas,
UTTUIENTS. N5UTEYNIVINITINGIAan$ITeATIN 4; 12-13 JunAY 2555; UNNINLIGLULTAIS.
Wwadlan: WNINeNFEULSAIT; 2555, i 48-51.

Ur3nil dauns, aynus nedudie. navedlelalafiuuazeandunanisiasyvedusaudoion

lemdeuluanindasniie. lu auging1emans unINgIqewLIAIT, USTUIENNT. N15UTEYNIVINTT
WEIANANTITEATIN 4; 12-13 Tuex 2555; INTINGIFeULTART. Nuadlan: unINedeuseIs; 2555,

PN 44-7,

Fusdnd wiie, ayius neduie, Usidl wanu. muvanvatemsriaiugvesndaelsl Tu
RNEIURAIVIALLA. TU AUEINGIAIENT UMINYIFUULTAIT, UTTUITNIT. N15UTEYNIBINT
emandITuatad 4; 12-13 3u1AY 2555; UN1INYIBLULTAIS. ﬁwaﬂaﬂ: URINYIRYULIART; 2555,
Wil 179-83.

9ryUis 1shandiial, aynus nsduie. navedlalalaiudonisaiyiasiauivesiudou
a . dy a 4 a (Y
3813838 (Curcuma ecomata Craib) luanmuaeae. lu Augdngrrans unInedeusms,
UFIIENIS. N1SUTEYNIVINTINGIAEATITEATIN 4; 12-13 JurAN 2555; UN1INGIREULTAST.
Twadlan: UMINeNGUULSAIT; 2555, i 263-6.

a v ¢ v a a ~ a & A
AR ﬁi%lfﬂﬂﬂ, a‘Lg‘W‘uS N9UNA, U1 U199, ﬂ'ﬂqﬂﬂa’]ﬂﬂaqﬂﬂ@ﬂ‘lﬂﬂLUEJELUWU‘V]

mamilansuuuvesusenalng. Tu nesusmsnsifeuasyseiununinnsfine uninerdensien,
UTTUNEATT. N5UTEYNIBINITNEITEATIN 1; 12-13 UNTIAY 2555; UN1INGITENLLE. WEE:
UUINYIRENELYT; 2555, Ut 462-77.

5UINT WA, QYN NOUWADY, BYNUS NIUUAR. NATDY BA kay NAA fBN15NITIUIUAY

88U Coelogyne triplicatula Rchb.f. (Orchidaceae) Tuaninvasaide. Tu nesuinisnisidoday
UseiuaunImnIsAnel i Inendensien, UssuIsnis. MsUsEYnIvINTNeLe 1A 1; 12-13
UNTIAY 2555; UMVINGIRENLLEN. Welen: UMINGNGeNee; 2555, il 74-9.

U35 AMINTYSNY, griuv Insoeds, aywus nelude, AsdnR wiasmn. naves 2,4-D sy

TDZ sion15iaseyvesnudaudslaiaundlunasanaasd. lu neausnisnsideuazuseiunmunin
N13ANYY UNINIFENEE, UTTUITNNT. NTUTEYNTVINTNENTIILATIN 1; 12-13 uns1Ax 2555;

LMINYIDENLLY. NELYT: UPINYIRYNLLEN; 2555, KT 87-95.

Fvgy wileidles, aywus nelufia. HaveIaIsAIUANNITISYRUlARBaN THAILIYBIRUE DU
ndgldssuuluanindasnide. lu nesuinisn1sidewazyseiuaunInnsAnyl un1ingiae
Wghe1, UTTUITNIT. N15UTEYNIVINITNELENITEATIN 1; 12-13 UnTIAY 2555; UN1INEIRENBLE.

PELY: UNNINYNDUNLLYT; 2555, W1 96-102.
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Wl g5, aunus nstuie. navewuaronIsienvostdnndielinumiocsyln (Eulophia
promensis LindL) luanindasaiie. Tu nasusnsnisidenasuseiuauninnisfing un1ingde
Wghe1, UTTIENT. N15UTEYNIBINITNELENITEATIN 1; 12-13 UnTIAN 2555; UN1INEIRENLE.

NELYN: QJ%WSJ‘WEI’]ES{EJW&EJ’]; 2555, i 15-23.

wisshil wvgy, wshing 93381, 4835500 Wosya, ladnual anseiiu, aynus nelufa. Ha
Y99a13IAIUANNITAS AU TN ST vesRugsunTEdeddllurasanaae. lu neausnsn1side
wazUseAuAMAINNITANYY UNInedengien, usINEnIs. MIUTERivINTneleidensen 1; 12-

13 UA91AY 2555; UMIANYIRENLLEN. WLL: UANINGIGENELEN; 2555, T 128-35.

2. waunlasunIsanansung

3. AN5/Nilede

4. NaUAIBINTIUANYULDY WU F1UseRvg MT09UaT19E5A Uula

5. NasuUN19vInsnsulgdeny

[ 1 a 17 v [l [P = =1 A o a <
VDIUIBIIMNAITUNINIVINTITIVINAUY 1uiﬂlﬁiuﬂu0ﬂlaﬂﬂﬁiﬂﬂwﬁLW'e]’iUU’iiyiy'] WUNaU
¢l o

Medensnlasunisiweuninunaninuginimualunisiatsaiudsnsliyananiseiiuniamnig

a < a s Y (Y =
UY1N1T Lﬂuwamummﬂnmﬂusau 5 U gaunag LLﬁ%L‘UEJ‘I.JW]SJE‘ULL‘U‘U‘UiiﬂJ']‘Lq!ﬂS&I

S

({emans19138 as.oyius nedain)

L91989UE IRABALNAIIUNIIVINTS
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ULIRATNAIUNINIVINIG

%o - dna
(melng)  : anAvuN AuueAa

(nM199ng) : Apinun Limmongkon

NAIIUNIGIVINTG

o/ [

1. UNAMUNISIYINT/UNANNIENANLA (Fesdrnuantiaguudounds 5 U uazdudu &
Yaduldve wiauveszyagudoyainadugNANINIHEUNS)
1.1 SEAVUIIYIA

Lertkaeo P, Limmongkon A, Srikummool M, Boonsong T, Supanpaiboon W, Surangkul

D. Antioxidative and neuroprotective activities of peanut sprout extracts against oxidative
stress in SK-N-SH cells. Asian Pac J Trop Biomed 2017 ;doi:10.1016/j.apjtb.2016.11.007.
(SClmago)

1.2 SLAUYIA

gluns fndnw, afdun Auneaa, suIns Tvsains, seil sssuding, 1517w eadyn, v

v '
a a L1

gudiy, 5wy Wenaze1n, oAwIA ndez. ANNYNveaUTAnludldrudiulian duneasdvungy
Jandngludie. J Sci Technol MSU 2556;32(6):794-800. (TCI nay 2)

5UINT 2987, DATUN Ausaa, oyius nedein. n13AnwIANFuRTUENITUSNTTUT0Y

naaeglda na % 19 (Rhynchostylis BL; Orchidaceae) #2875 Amplified Fragment Length
Polymorphism (AFLP). Thai J Genet 2013;6(1):1-10 (TCI nay 1)

1.3 Anasilusenuduilasninnisuszgudvsinis (Proceedings) s2AUUIUIYIA

Somboon T, Wongsa T, Kongbangkerd A, Limmongkon A. The induction of peanut

hairy root culture for antioxidant compounds production. Proceeding of the 5" International
Biochemistry and Molecular Biology Conference. May 26-27, 2016 Prince of Songkla University,
Songkla Thailand; 2016, p. 261-265.

1.4 Anuiluseuduilaeninnisuszgadvinig (Proceedings) sEAUYIA



175 uPo.2

2. naunlasun1sandnsuns

3. AN5/MileE

4. NaUIYINTIUENBULDY WU FsUseRvg Msenuadeassd nuwla

5. NasuUN19vIn1snsulydeny

[ 1 a 17 v [l [P = A o a <
VDIUIBIIMNAITUNINIVINTITIVINAUY ‘lu%muwuwaamiﬁﬂmL‘wa'i‘uﬂszyzyﬂ WUNAIUY

¢ o

M3 snlasunisiweuniaunaninuginimualunisiatsaiudsnsliyananiseinuntamig

Fvms Wunaumedvimsluseu 5 U Sounds uaziisunuzuuuuussanynsy

({9eans1se as.eAtun dueag)
LU IUTEIRLAZNAUNIABINIT
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ULIRATNAIUNINIVINIG

%o - dna
(melng)  :lesd Snud

(nMe1dINaY) : Orose Rugchati

NAIIUNIGIVINTG

o/

1. UnAMINIEININs/AUnAnaIseiaRu (Sesdduanntdagiudounds 5 U wazdady &

Faduldte wiounssryTagrudoyafinacugnifisrimeuns)

1.1 3EAVUIUIYIA

Rugchati O, Thanacharoenchanaphas K. Application of biodegradable film from yam
(Dioscorea alata) starch in Thailand for agriculture activity. IJERD 2015;6(1):28-33. (CABI)

Thanacharoenchanaphas K, Rugchati O. Impact of atmospheric temperature-humidity
change on yield quality of Thai soybean cultivars. IJERD 2015;6(2):115-20. (CABI)

Rugchati O, Mahawongwiriya K, Thanacharoenchanaphas K. Some characteristics of
biodegradable film substituted by yam (Dioscorea alata) starch from Thailand. Int J Biol,

Biomol, Agric, Food Biotechnol Eng 2013;7(9):53-6. (Scholarly Open Access)

1.2 SLAUYIA

1.3 Afuwlumenuiuidesainmsuszandvnis (Proceedings) seRuuu¥a

Rugchati O, Thanacharoenchanaphas K. Climate change and its impact on sensitive
crop : a case study of simulation of temperature-humidity changes in growing season and its
impacts on essential fatty acids content of Thai soybean SJ.5 cultivar. Proceeding of the
International Symposium on Fundamental and Applied Sciences (ISFAS). March 22-24, 2015
Osaka Japan; 2015, p. 591-6.

Thanacharoenchanaphas K, Rugchati O. Climate change and its impact on sensitive
crop: a case study of simulation of temperature-humidity changes in growing season and its
impacts on Thai soybean fatty acids content: Proceeding of the International Symposium on

Fundamental and Applied Sciences (ISFAS). March 22-24, 2015 Osaka Japan; 2015, p. 180-8.
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Phosri A, Thapyai C, Rugchati O, Thanacharoenchanaphas K. Vulnerability of crop to
climate change: A case study of elevated ozone and its impacts on leaf morphology in Thai
soybean. Proceeding of the 11" International Dryland Development Conference : Gobal
Change and its Impact on Food & Energy Security in the Drylands. March 18-21, 2013 Beijing
China; 2013, p. 284-90.

Thanacharoenchanaphas K, Rugchati O. Enhanced tropospheric ozone under climate
change situation and its effects on yield and some fatty acids in Thai soybean at Northern
Thailand. Proceeding of the 11" International Dryland Development Conference : Gobal
Change and its Impact on Food & Energy Security in the Drylands. March 18-21, 2013 Beijing
China; 2013, p. 234-41.
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1.1 SEAUUIUIYIR
Buddhachat K, Klinhom S, Brown JL, Bansiddhi P, Penchart K, Ouitavon K, Sriaksorn K,

Pa-in C, Kanchanasaka B, Somgird C, Thitaram C, Nganvongpanit K. Use of handheld x-ray
fluorescence as a non-invasive method to distinguish between Asian and African elephant
tusks. Scientific Rep 2016; 21(6):24845.doi:10.1038/srep24845. (ISI/Scopus)

Buddhachat K, Klinhom S, Siengdee P, Brown JL, Nomsiri R, Kaewmong P, Thitaram C,

Mahakkanukrauh P, Nganvongpanit K. Elemental analysis of bone, teeth, horn and antler in
different animal species using non-invasive handheld x-ray fluorescence. PloS one
2016;11(5):e0155458. doi:10.1371/journal.pone.0155458. (ISI/Scopus)

Nganvongpanit K, Buddhachat K, Boonsri B, Sripatak T, Punyapornwithaya V.

Retrospective study of medial patellar luxation surgery using combination of four techniques
without bone reconstruction in non-flattened femoral sulcus: 133 cases in 10 years’ period
(2006-2015). J Fac Vet Med, Univ Kafkas. 2016; doi:10.9775/kvfd.2016.16218. (ISI/Scopus)

Thanun S, Pongsiriwet S, Lertprasertsuke N, Buddhachat K, Sastraruji T, lamaroon A.

pl6-a possible surrogate marker for high-risk human papillomaviruses in oral cancer?. Asian

Pac J Cancer Prev 2016;17(8): 4049-57. (PubMed/ MEDLINE)

Nganvongpanit K, Siengdee P, Buddhachat K, Brown JL, Klinhom S, Pitakarnnop T,
Angkawanish T, Thitaram C. Anatomy, histology and elemental profile of long bones and ribs
of the Asian elephant (Elephas maximus). Anatomical Sci Int 2016;1-15. (ISI/Scopus)

Siengdee P, Euppayo T, Buddhachat K, Chomdej S, Nganvongpanit K. Two

fluoroquinolones and their combinations with hyaluronan: comparison of effects on canine

chondrocyte culture. J Vet Pharmacol Therapeutics 2016;39(5):439-51. (ISI/Scopus)
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Nganvongpanit K, Buddhachat K, Piboon P, Klinhom S. The distribution of elements in

48 canine compact bones types using hand held X-ray fluorescence. Biol Trace Element Res
2016;174(1):93-104. (ISI/Scopus)
Nganvongpanit K, Buddhachat K, Klinhom S, Brown JL, Kaewmong P, Thitaram C,

Mahakkanukrauh P. Comparative elemental profile using handheld X-ray fluorescence in
human, elephant, dog and dolphin; preliminary study for species identification. Forensic Sci Int
2016;263:101-6. (ISI/Scopus/SClmago)

Nganvongpanit K, Buddhachat K, Brown JL, Klinhom S, Pitakarnnop T, Mahakkanukrauh

P. Preliminary study to test the feasibility of sex identification of human (Homo sapiens) bones
based on differences in elemental profiles determined by handheld X-ray fluorescence. Biol
Trace Element Res 2016;173(1):21-9. (ISI/Scopus)

Euppayo T, , Buddhachat K, Pradit W, Siengdee P, Viriyakhasem N, Chomdej S, Ongchai

S, Harada Y, Nganvongpanit K. Effects of low molecular weight hyaluronan combined with
carprofen on canine osteoarthritis articular chondrocytes and cartilage explants in vitro. In
Vitro Cell Dev Biol-Animal 2015;51(8):857-65. (ISI/Scopus)

Nganvongpanit K, Buddhachat K, Brown JL. Comparison of bone tissue elements

between normal and osteoarthritic pelvic bones in dogs. Biol Trace Element Res
2015;171(2):344-53. (ISI/Scopus)
Nganvongpanit K, Brown JL, Buddhachat K, Somgird C, Thitaram C. Elemental analysis

of Asian elephant (Elephas maximus) teeth using X-ray fluorescence and a comparison to
other species. Biol Trace Element Res 2015; 170(1):94-105. (ISI/Scopus)
Osathanunkul M, Buddhachat K, Chomdej S. A modified colorimetric method of

gelatinolytic assay using bacterial collagenase, type I as a model. Anal Biochem
2013;433(2):168-70. (ISI/Scopus)
Buddhachat K, Chantima K, Chomdej S, Wongsawad C. In vitro effects of some Thai

anthelmintic plants on mortality and change of tegumental surface of Stellantchasmus
falcatus. J Bacteriol Parasitol 2012;3(146):1000146. (ISI/Scopus)
Buddhachat K, Meesong O, Nganvongpanit K, Osathanunkul M, Chomdej S. Molecular

characterization and detection of Babesia canisvogeli in asymptomatic roaming dogs in Chiang

Mai, Thailand. Thai J Vet Med 2012;42(2):173-8. (ISI/Scopus)
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Pradit W, Nganvongpanit K, Siengdee P, Buddhachat K, Osathanunkul M, Chomdej S. In
vitro effects of polysaccharide gel extracted from durian rinds (Durio zibethinus L.) on the
enzymatic activities of MMP-2, MMP-3 and MMP-9 in canine chondrocyte culture. Int J Biosci
Biochem Bioinformatics 2012;2(3):151-4. (ProQuest)
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1.1 32AUNIUIYIA

Sangin P, Srisang K. Genetic relationship analysis of plants in the genus Jatropha in
Thailand using ISSR techniques. Int J Bio Technol Res 2016;6(4):1-6. (Open Academic Journal

Index)

1.2 SLAUYA

1.3 Afuwlumenuduiilosainmsussandvnis (Proceedings) seAUUIUIYIA

Sangin P, Srisang K. Genetic relationship analysis of plants in the genus Jatropha in
Thailand using ISSR techniques. Proceeding of the International Congress on Chemical,
Biological and Environmental Sciences (ICCBES 2016). May 10-12, 2016 Osaka Japan; 2016, p.
1173-9.

Sangin P, Kubota S, Kanno A. Isolation of an Agamous gene homolog from Cycas.
Proceedings of the International Congress on Chemical, Biological and Environmental Sciences

(ICCBES 2015). May 7-9, 2015 Kyoto Japan; 2015, p. 630-7.
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1.1 F2AUUIUIYIA

Otani M, Ishibe M, Inthima P, Supaibulwatana K, Mori S, Niki T, Nishijima T, Koshioka M,
Nakano M. Horticultural characterization of a tetraploid transgenic plant of Tricyrtis sp. carrying
the gibberellin 2-oxidase gene from Torenia fournieri. Plant Biotechnol 2014;31:335-40.
(ISI/Scopus)

Otani M, Meguro S, Gondaira H, Hayashi M, Saito M, Han D, Inthima P, Supaibulwatana
K, Mori S, Jikumaru Y, Kamiya Y, Li T, Niki T, Nishijima T, Koshioka M, Nakano M. Overexpression

of the gibberellin 2-oxidase gene from Torenia fournieri induces dwarf phenotypes in the

liliaceous monocotyledon Tricyrtis sp. J Plant Physiol 2013;170:1416-23. (ISI/Scopus)
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LININYIDENLLY. NELYT: UPINYIRYNLLEN; 2559, Kt 308-12.
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