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3.1.1 NIUKHUIENA
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WANGATLUY 1.1 IWIUNUIENAA 5IuAaoarangas luesndn 48 wiiena
WANGATUUY 1.2 IUIUNUENA SIuRasaKangas 1udesnd1 72 niiena
WANGATLUY 2.1 TIWIUNUIENAA 5IAaoarangas ludesndn 48 wiiena
WANGATLUY 2.2 TIIUNUIENA SIuRaDAKangas 1Udosnd1 72 niiena

3.1.2 Inssa31anangas

1noua A5 nangnslnial w.a.2554
o A WUY | MUY | MUY | wuY | wuy | uuy | uuy | uuy
aaun 1M

1.1 1.2 2.1 2.2 1.1 1.2 2.1 2.2

whefn | vieda | Wiedn | vdede | widedn | wihefn | vdiede | wieda
1 U518 (Course work) - - 12 24 - - 12 24
1.1 39119A 1 - - - - - - 3 3
1.2 3r1den - - - - - - 9 21
2 Ineniinug 48 72 36 48 48 72 36 48
3 sy lfuniena - - - - 7 7 7 7
NUILNATINARRALANGAS 48 72 48 72 48 72 48 72
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3.1.3 e urangas

=S

3.1.3.1 N3ADAMSANHINHUAUMIADE MUY 1.1: ayaninaeifFaygyen

HUMINIVY
Juenvliunvgna UIU 7 HUIEDA
110601 FuuuIN1ana Tu Tag¥nnunamsinas 1 1(0-2-1)

Agricultural Biotechnology Seminar 1

110602 duumana Tulagmmunuemsineas 2 1(0-2-1)
Agricultural Biotechnology Seminar 2

110603 duumana Iu1agTmun1emsineas 3 1(0-2-1)
Agricultural Biotechnology Seminar 3

110604 duumana Iu1agTmunuemsineas 4 1(0-2-1)
Agricultural Biotechnology Seminar 4

110611 mﬁﬂﬂ?‘%‘iiﬁ"ﬂﬁ’qummTuiaﬁ%amw 3(3-0-6)

Advanced Research Methodology in Biotechnology

Ineninus S laivesni 48 NN

110691 INGWINUT 1 uuv 1.1 8 nUIwNA
(Dissertation 1 Type 1.1)

110692 INGWINUT 2 Luv 1.1 8 nUIwNA
(Dissertation 2 Type 1.1)

110693 INGWINUT 3 LUV 1.1 8 nuwNA
(Dissertation 3 Type 1.1)

110694 INGTINUT 4 11 1.1 8 NUINA
(Dissertation 4 Type 1.1)

110695 INGINUT 5 1B 1.1 8 NUINA
(Dissertation 5 Type 1.1)

110696 INGINUT 6 11 1.1 8 NUINA

(Dissertation 6 Type 1.1)
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A v =2 = T
3.1.3.2 NIUIANIANDHIMTNUNHUMIADH MDD 1.2: ﬂ%ﬂgﬂﬁﬂiﬂ@ﬂ%ﬂgiy“@ﬂ

HUMINIVY
Fureau laiuvene TR 7 HUIENA
110601 Auuunama Tu Tag¥Inunamsinuas 1 1(0-2-1)

Agricultural Biotechnology Seminar 1

110602 dunmana TulagTnunuemsneas 2 1(0-2-1)
Agricultural Biotechnology Seminar 2

110603 dunmana TulagTnunemsineas 3 1(0-2-1)
Agricultural Biotechnology Seminar 3

110604 duumana Iu1agTmunuemsineas 4 1(0-2-1)
Agricultural Biotechnology Seminar 4

110611 mﬁﬂﬂ?‘%‘iiﬁ"ﬂﬁ’qummTuiaﬁ%amw 3(3-0-6)

Advanced Research Methodology in Biotechnology

IneNHNUS Sulivieani 72 NN

110697 INETTWUT 1 1A 1.2 9 NUINA
(Dissertation 1 Type 1.2)

110698 INGTTWUT 2 114 1.2 9 NUINA
(Dissertation 2 Type 1.2)

110699 INGTTWUT 3 1A 1.2 9 NUINA
(Dissertation 3 Type 1.2)

110791 INGTWUT 4 1 1.2 9 NUINA
(Dissertation 4 Type 1.2)

110792 INETWUT 5 LU 1.2 9 nUeNA
(Dissertation 5 Type 1.2)

110793 INEUNUT 6 LD 1.2 9 nuIeNA
(Dissertation 6 Type 1.2)

110794 INETWUT 7 LU 1.2 9 nuIeNA
(Dissertation 7 Type 1.2)

110795 INETWUT 8 L 1.2 9 nuIeNA

(Dissertation 8 Type 1.2)
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3.1.3.3 N3RAMSANHIMNIAUMSANE MUY 2.1: BaaninaeifSaaen

Y A

a o A a J
IHURYUNYITUASNTIINETUNUS

U 1 lideann 12 HUIENA

J¥11900 UIU 3 HUIEDA
= = g}l

418512 FUANVUG 3(2-3-5)
Advanced Biochemistry

a A ) "y \J | a

SLAIGEN 1 lideann 9 HUIENA

= =} g.’l
110541 maTuTagnaguruga 3(2-3-5)

Advanced Gene Technology

110581 M3IaMIRUMNLAZANVYaANEN 1S 3(3-0-6)
ma TuTagznm
Biotechnology Quality and Safety Management

110641 WINTTUNUNVDAN 3(3-0-6)
Metabolic Engineering

110661 maTuTaBlow laiugs 3(2-3-5)
Advanced Enzyme Technology

110671 fﬂiﬂ@ﬂl!‘U‘Uﬂigﬂ’JuﬂTE%’JﬂWW 3(2-3-5)

Bioprocess Design

a a J o a
INNUNUS 1 laiveann 36 HUIEDA

110796 INGINUT 1 uvU 2.1 3 NUINA
(Dissertation 1 Type 2.1)

110797 INGTIWUT 2 1 2.1 6 NUINA
(Dissertation 2 Type 2.1)

110798 INGTINUT 3 11 2.1 6 NUINA
(Dissertation 3 Type 2.1)

110799 INGINUT 4 11 2.1 6 NUINA
(Dissertation 4 Type 2.1)

110891 INGINUT 5 11 2.1 6 NUINA
(Dissertation 5 Type 2.1)

110892 INNHNUT 6 1V 2.1 9 nuwNA
(Dissertation 6 Type 2.1)
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Juenu luuvivena UIU 7

110601

110602

110603

110604

110611

FuuuIN1ana Tu Tag¥nnun1amsineas 1
Agricultural Biotechnology Seminar 1
guyunama Tu Tag¥nInnansinyag 2
Agricultural Biotechnology Seminar 2
guyunana 1u Tagynnnansineas 3
Agricultural Biotechnology Seminar 3
FuuuInana Tu Tag¥nInn1amsineag 4
Agricultural Biotechnology Seminar 4

= ada o g’/ a2
§$L°UfJ“U’J‘ﬁ’Jfl]ﬂﬂluq\iﬂﬁmﬂiuiaﬂ%”mWW

HUIEDA

1(0-2-1)

1(0-2-1)

1(0-2-1)

1(0-2-1)

3(3-0-6)

Advanced Research Methodology in Biotechnology

3.1.3.4 DINRAMSANHINUUNUMIANE MU 2.2: Raanaineifsyaen

Y A a o A a J
IHHISUINYIBT @SN TIINGTUNUD

NUYIN
31190V

418512

a A
IPaN

110521

110541

110542

110551

110562

110573

o T"Y \l
1 liveann 24
UIY 3
= = g’/
FAANVUGI
Advanced Biochemistry
S lidieann 21

~ o
Tassadaaznthnveausad
Cell Structure and Function

= = g’}
ma TuTagn1geurugs
Advanced Gene Technology

g ¥ A

miszgnalsnsoaueg Tuana
Applications of Molecular Markers

o d A
nyzuIUNAmna Ty Tagann

Aspects of Biotechnology

mlszgnd 15 Inausan 15a lugaamnssu

Applications of Polysaccharides in Industry
ﬂigﬁﬁuﬂ”liﬂﬁﬂ%”lﬂ’@@]ﬁ"lﬁﬂiiﬂ

Industrial Fermentation Process

HUIEDA
HUIEDA

3(2-3-5)

) a
HUIWNA

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)

3(2-3-5)



110581 M3IaMIRUMNLAZANVYaANEN 1
ma luTagynn
Biotechnology Quality and Safety Management
110612 mslfiasesiioRolfianis
F) A
a1 Tagay N
Biotechnology Laboratory Instrumentation
110641 AAINTTUNLNVDAN
Metabolic Engineering
= 22
110661 maTuTadon leiuugs
Advanced Enzyme Technology
110671 MIOONUUUNTLUIUNTBININ
Bioprocess Design
a a d o VY v
INENUNUT s1ulaitieunn 48
110893 MEWINUT 11UV 2.2 3
(Dissertation 1 Type 2.2)
110894 MWINUT 2 UV 2.2 6
(Dissertation 2 Type 2.2)
110895 MWINUT 3 1V 2.2 6
(Dissertation 3 Type 2.2)
110896 MEWINUT 4 1V 2.2 9
(Dissertation 4 Type 2.2)
110897 MEWINUT 5 1V 2.2 9
(Dissertation 5 Type 2.2)
110898 MINUT 6 1V 2.2 9
(Dissertation 6 Type 2.2)
110899 INGTNUT 71U 2.2 6
(Dissertation 7 Type 2.2)
Fureau laiuviene U 7
110601 AUy nama Tu Tag¥Innun1ansinyas 1
Agricultural Biotechnology Seminar 1
110602 Fuuunama Tu Tag¥nnn1ansinyag 2

19

Agricultural Biotechnology Seminar 2

3(3-0-6)

2(1-3-3)

3(3-0-6)

3(2-3-5)

3(2-3-5)

) a
HUIWBNA

MU0

MU0

MU0

MU0

MU0

11YNA

18N

HUIENA

1(0-2-1)

1(0-2-1)
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110603 dunmana IulagTnunuemsineas 3 1(0-2-1)
Agricultural Biotechnology Seminar 3

110604 dunumana IulagTnunumsineas 4 1(0-2-1)
Agricultural Biotechnology Seminar 4

110611 suilouTiiverugamanaluTagianm 3(3-0-6)

Advanced Research Methodology in Biotechnology
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110611

110691

110602

110692

110603

110693

110604

110694
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3.1.4 UNUMSANE

3.1.4.1 sRumsansuY 1.1 : BaanInaedSyauen 1iunmsinide

Uil 1
=® 4
NANIIANHIAU
dumumama TuTagdnunumsinyas 1Cluiumuene)
Agricultural Biotechnology Seminar 1 (non-credit)
= adAa o g’/ A L% ] a

3$L‘1J‘(’J‘1J'J‘E'J‘I]‘(’JGIJ1!Q'\‘]1’TI\‘]L1’]ﬂIuiat’l“lﬂﬂWW (llﬂJUUﬁu'JfJﬂﬂ)
Advanced Research Methodology in Biotechnology (non-credit)
a a J
INYTUNUD 1 8DV 1.1
Dissertation 1 Type 1.1

PREY

=g
ﬂ]ﬂﬂ'lﬁﬂﬂ‘]eﬂl]ﬁ]ﬂ

dunumama TuTagdmunumsineas 2 Cuduruiena)
Agricultural Biotechnology Seminar 2 (non-credit)
a a J
INYTUNUD 2 8D 1.1
Dissertation 2 Type 1.1

PIREY

YN 2

=Ree

MAMIANYIAY
duymama TuTagdnimmenmsineas 3 (liuwiienn)
Agricultural Biotechnology Seminar 3 (non-credit)
INGWINUT 3 v 1.1
Dissertation 3 Type 1.1

EREY

mamsanylane
Funumama TuTagmnmmamaneas 4 (lufuniiena)
Agricultural Biotechnology Seminar 4 (non-credit)
INHNUT 4 uvv 1.1
Dissertation 4 Type 1.1

EREY

1(0-2-1)

3(3-0-6)

8 ¥112eNA

) a
8 riuIEann

1(0-2-1)

8 ¥112eNA

) a
8 riuEann

1(0-2-1)

8 ¥i12eNA

8 HUENA

1(0-2-1)

8 HU2UNA

8 HUENA



110695

110696
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YN 3

=Ree

= v
NANIANHIAU
a a J
INYTIUNUD 5 LUV 1.1
Dissertation 5 Type 1.1

EREY

=1
mamsanelae
MEINUT 6 LUV 1.1
Dissertation 6 Type 1.1

EREY

8 112NA

8 HUENA

8 ¥112eNA

8 HUIENA



110601

110611

110697

110602

110698

110603

110699

110604

110791
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=2 G 4 0o AY
3.1.4.2 BEHUMIADH MDD 1.2: ﬂ‘%tymumsﬂaﬂ%mumuuan IHUNMINNIVY

Ui 1
= v
NANIANHIAU
dunnmamalulagdinmwnemsinyas 1 (lddumiena)
Agricultural Biotechnology Seminar 1 (non-credit)
= aAa o g/ S I o 1 a
5$L°UEJ“]J’J‘ﬁ’Jﬁ]EJﬂJH’QJN‘V]NWIﬂTHIEIEJ‘H’Jﬂ"I‘W (lliJ'LlU‘WL!’JEJﬂ@)
Advanced Research Methodology in Biotechnology (non-credit)
endiwus 1 uuy 1.2
Dissertation 1 Type 1.2

EIREY

mamsanydae
duyimama Iu Tag¥nimmensineas 2 (liuniienn)
Agricultural Biotechnology Seminar 2 (non-credit)
INHNUT 2 uuv 1.2
Dissertation 2 Type 1.2

PIREY

YN 2

=Ree

MAMIANYIAY
duymama TuTagdnimmenmsineas 3 (liuwiienn)
Agricultural Biotechnology Seminar 3 (non-credit)
INGWINUT 3 uvv 1.2
Dissertation 3 Type 1.2

EREY

mamsanylane
Funumama TuTagmnmmamaneas 4 (lufuniiena)
Agricultural Biotechnology Seminar 4 (non-credit)
INHNUT 4 11V 1.2
Dissertation 4 Type 1.2

EREY
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¥ 3
= %
MAMIANHIAY
MOTNUT 5 1DV 1.2
Dissertation 5 Type 1.2
593
=
mamsanydae
a a 4
MGIUNUT 6 LUV 1.2
Dissertation 6 Type 1.2
593
¥l 4
= %
MAMSANHIAY
MeNUT 71UV 1.2
Dissertation 7 Type 1.2
593
=
mamsanydae
MEINUT 8 LUV 1.2
Dissertation 8 Type 1.2
593

9 NUYNA

9 HUIENA

9 N1YNA
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3.1.4.3 UNUMIADB MDY 2.1 : ﬂ%mgngﬂﬂmﬂ%mutymn (HUIIBHINYIVULAT N

a a J
INYTUNUD

= v
NANIANHIAU
dunumamaTuTaggnunumaneas 1Clddumiena)
Agricultural Biotechnology Seminar 1 (non-credit)
= adAa o g‘/ A L% ] a
szilonasaverugamana Tulasdinm (iduninena)
Advanced Research Methodology in Biotechnology (non-credit)
=) =) gl.l
mmumuqa
Advanced Biochemistry
etinus 1 uuw 2.1
Dissertation 1 Type 2.1

EIREY

=S

ﬂ1ﬂﬂ1§ﬂﬂ‘l&l]ﬂﬁ]ﬂ
Funwmama TuTagmnnnmamsnas 2 (ufuniena)
Agricultural Biotechnology Seminar 2 (non-credit)
a A
APUADN
Elective Course
INSTTNUT 2 11 2.1
Dissertation 2 Type 2.1

EREY

1(0-2-1)

3(3-0-6)

3(2-3-5)

3 UUIYNA

) a
6 iHIENA

1(0-2-1)
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6 N1YNA
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1N 2

=Ree

= %

MAMSANHIAY
Fuumama TuTagsamnamsinyas 3 (luiuniiena)
Agricultural Biotechnology Seminar 3 (non-credit)
a A
1800
Elective Course
MEINUT 3 Luv 2.1
Dissertation 3 Type 2.1

EREY

=

mamsanylay
Fuurmama TuTagsaammnamanyas 4 (liunidleia)
Agricultural Biotechnology Seminar 4 (non-credit)
a =)
91200
Elective Course
a a 4
MSUNUT 4 1V 2.1

Dissertation 4 Type 2.1

PREY
F1iln 3
=X 4
MAMNIANHIAU
a a o
INYTUNUT S5 LUY 2.1
Dissertation 5 Type 2.1
PREY
=
ﬂ]ﬂﬂ"liﬂﬂ‘tﬂﬂﬁ]ﬂ

MEINUT 6 LUV 2.1
Dissertation 6 Type 2.1

EREY

1(0-2-1)

3 (x-x-X)

6 ¥IeNA

9 HUILNA
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6 ¥1eNA
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3.1.4.4 upumsansuy 2.2 : Byanasaeifsyguen iuidausiedrmey

AOINNTNUS

=® 4
NANIANHINU
dunumama TuTagdmunumsnyas 1 Cuiumuiena)
Agricultural Biotechnology Seminar 1 (non-credit)
= adAa o g’/ A L% ] a
3$FUﬂﬂﬂﬁﬂﬂﬂmuq@ﬂT%ﬂﬂTuIﬁﬂ%ﬁﬂWW(1NUIHTHQﬂﬂﬂ)
Advanced Research Methodology in Biotechnology (non-credit)
a A
IBUADN
Elective Course
=) =) g‘/
FUANUYUG
Advanced Biochemistry

EIREY

=®
ﬂ1ﬂﬂ1§ﬂﬂﬁ1ﬂa1ﬂ
Funmama TuTaganmnamsneas 2 (hiuviiena)
Agricultural Biotechnology Seminar 2 (non-credit)
a A
IBUADN
Elective Course
a A
IBUADN
Elective Course
INGTNUT 1 11 2.2
Dissertation 1 Type 2.2

EREY

1(0-2-1)

3(3-0-6)

3 (x-x-X)

3(2-3-5)
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6 HUIENA
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1N 2

=Ree

= %
MANIANHINU
Funmama TuTagainmnansmeas 3 (liiuviiena)
Agricultural Biotechnology Seminar 3 (non-credit)
a A
APUADN
Elective Course
a =)
APUADN
Elective Course
INGTNUT 2 11 2.2
Dissertation 2 Type 2.2

EREY

=
fl"lﬂfn‘iﬁﬂ’lsn‘ljﬁ"lﬂ
Funumama TuTagmnmmamsneas 4 (lufumiiena)
Agricultural Biotechnology Seminar 4 (non-credit)
a =)
PN
Elective Course
a A
I¥UDN
Elective Course
a a 4
AINYPIUNUD 3 LUy 2.2

Dissertation 3 Type 2.2
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¥l 3
= %
HMANIANDHINY

INGWINUT 4y 2.2

Dissertation 4 Type 2.2
33U
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ﬂ]ﬂﬂ"lﬁﬂﬂﬂ"lﬂa]ﬂ

IMeiwus 5 uu 2.2
Dissertation 5 Type 2.2

EREY
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NANIIANHIAU

a a J

INYTUNUD 6 LUD 2.2
Dissertation 6 Type 2.2

pREY
=
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Meiwus 7 uuw 2.2
Dissertation 7 Type 2.2
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3.1.5 BV IV

v v A ¢
110521 Iﬂiﬁﬁ§1\‘i!!ﬂ$ﬁu1ﬂ6‘lﬂﬂ!maa 3(2-3-5)

Cell Structure and Function

]
= [

4 =) 9 9 1 1 4 [ 4 4
Lcﬁﬁaﬁﬂﬁjﬂﬁ Iﬂﬁ\iﬁiﬁlmxﬁu"m 8@‘1J11JLE1QE1“UE)\1EY’JU$IN“] YDA NITHIANTICHDDT

untyva ﬂ']ﬁﬁ"]ﬁ’]ﬂl’é]ﬂﬁﬁﬁlﬁt’l’]%@\iﬁﬂﬁ?%}ﬂﬂﬁwaiﬁﬂm
Eukaryotic cells, structural details and the molecular functions of the different parts of the cell,

organelle biosynthesis, including paper review sessions

110541 malu)agmeguauga 3(2-3-5)
Advanced Gene Technology
[ Ay sq ¥ a2 a ‘a3 A a ad
‘Viﬁf‘lﬂ']'iW‘le@T‘LlL!ﬁgﬂTiﬂigQﬂﬁﬂlﬂﬂﬂﬂiuiﬁﬂiﬂﬂﬂﬂlluuﬂmi’)ulﬂ IATONNUIYALDULD
2N a A Aa a A o a YA Aada o )
L‘ﬂﬂ‘l!ﬂﬂ?iﬁ?ﬂuﬂﬁuﬂlﬂ ﬂ']iNﬁGI3ﬂﬂﬂﬂlluuﬂjﬂi@]uiﬂﬂﬂl%ﬁﬂﬂsﬁﬁﬂ mmmgﬂmwu‘gﬂssmm
A a o 1 a o d Aa a
41330 suthiasazmaTuTasn 1 lumsiaseys luy nswdnsdTauuaz TUsa oy
Principles and advanced techniques used in recombinant DNA technology, DNA markers,

isolation of gene of interest, recombinant protein production, genetically modified organisms, and gene

therapy. Genome, transcriptome and proteome analysis

o
110542 m3lszgnalfinsesrimnalanaga 3(2-3-5)
Applications of Molecular Markers
a g o an a oa A A a 79 ¥ A ag
Aaue nanmsnazIsmsliiaveunsewimeRue taznIlszgnalansoanuefion
Qld' v A A Aq YU A A g
ANN3ININUA Tuy matianldlunsasirdeunieanefidue

DNA, principle of DNA markers, DNA marker technologies and their applications in genetics

v d
110551 n3zuUNAmMAlWIagsImn 3(2-3-5)
Aspects of Biotechnology
== = % g’l =) (9] [
ANUMNIEVDUNA TUTATTININ  NATUTaENITHINUVVAUAN PITHENIUTLAL
ax 7q 9 4
gaa1nIIN A Ty Tagdunaynslszgna lsn1amsinEas tagmsunng
Definition of biotechnology, classical biotechnology, industrial fermentation, gene technology

and its application in agriculture, and medical biotechnology
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110562 MsiszgnalFlnaswsamlsalugaavinssu 3(2-3-5)

Applications of Polysaccharides in Industry

a J o G [ o @ = 4

yia 03AYTZNOU MITUUN LAY MITAIEN MITUATIZH Llazﬂ']iﬁﬂﬂllﬂﬂi“l"lml“]fﬂﬂ"llliﬂ
A g 9 q 1 Y v A = = Y wa dU
nilundlanag Tilyudle snuvasiagauniedann msAnynudnyuzuazauiamalanduiia

o

mslszgnaldlugaavnssy

Type of polysaccharides; Composition, characteristics, classification and synthesis; Extraction
of polysaccharide both of starch and non-starch from biomaterial source ; Functional properties and

application in industry

110573 ﬂi%ﬂ?uﬂ1§ﬂﬁﬂﬂ1ﬁqmﬁ]ﬂﬂii?~l 3(2-3-5)

Industrial Fermentation Process

nszuaumsninluszduaaanisy Josesns q fineadestunszuiumswin 5y
GRREL 91M151a0 K0 waznansua NS eunaziiuinuiFe HARAN A9 210
NFEUIUNTHND %ﬁﬂ1iﬂﬁﬂllﬂﬂ®1ﬂ1ﬂﬂﬁ3 ﬂ'liﬂﬁﬂllﬂﬂ’ﬁ]?ﬂ?ill%\i ﬂﬂ?ﬂﬁ??ﬂﬁ?ﬂ]@ﬁﬂlﬂ?uﬂ'ﬁ
HUNNNYAFIINIGATINANT TN

Industrial fermentation processes, important factors in fermentation processes i.e.
microorganism, fermentation media and product, starter culture preparation and preservation, industrial

products from various fermentation processes i.e. submerge and solid-state fermentation, recent advance

in industrial fermentation process

110581 ms%’fﬂm%@mmwua:mmﬂaaﬂffﬂmamﬂuiaﬁ%mw 3(3-0-6)
Biotechnology Quality and Safety Management

a

1A FIULAZTDLIAUAIY NIND TTUUAUNIN ISO wandfianalunmswda (GMP)
[ a rw:d'd aSa [ a QJQd'd Y a oA a 4 a d‘ 9
‘Waﬂ‘].]j;]‘].l@]'ﬂﬂﬂ"lﬂﬂﬁUﬂ (GCP) ﬁﬁﬂﬂaﬂ@]ﬂﬂﬂ"lﬂﬁﬂﬂﬂaﬁﬁﬂ”li (GLP) N13IATICHIAINHANAD
: [ a a 4
AIVANN (HACCP) ﬂ'J"Illl?ffNLLﬁ%ﬂ'Nll‘]Ja@ﬂﬂﬂ‘ﬂ"l\‘li]‘a%'lﬁlcﬂfl"l NITAUATITUUASDITNIUADUY
NITUIUNIT ﬂTiﬂTJ‘]Jﬂllﬂﬂ!ﬂ”lWﬂJi’)\iNa@]ﬁm“ﬁlla%ﬂTiNa@@TNLﬂﬂ!%N”@ﬁﬂTu ﬂ"li%lﬂﬁ"llﬂﬂﬁﬁi
§ ¥ Aa Aa o [ { Y] a [ 14

AUNTN ﬂ{]ﬁﬂ?ﬂlﬁﬂ?ﬂﬂﬁﬂ‘ﬁﬂ@li ﬂg]wmmm:%mwumﬁmﬂuwammmamﬂizmumsmq
~ A o A o s ¥ A Aaaa o o
FINTN ﬂ"li‘]JiSLlluﬂ’ﬂiJ‘]Ja@ﬂﬂElslli’NWaﬁﬂm“ﬂ‘lﬂllﬂ?J"Iﬁ]TﬂﬁQiJ%'JﬁﬂﬂLL‘]JaQWH‘Eﬂiill

Wide variety of quality standard and regulations ISO series Good Manufacturing Practice

(GMP), Good Clinical Practice (GCP), Good Laboratory Practice (GLP), Hazard Analysis Critical

Control Point (HACCP); risk and safety in microbiology, process analysis and validation, quality
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control of products and their production; International guidance documents, documentation and patent
law ; Law and regulations about biological products; Safety assessment of products from genetic

modifications of organisms

110601 F33MIUNAIHIagHININNMINMSINYAT 1 1(0-2-1)
Agricultural Biotechnology Seminar 1
v Y a Ia ¢ A Ao ) . 2
ATAUAIINATIZHINITAUNANUHITONIUITENIIAIUNA TU TadBIn 1N luuas
1 A ~ A o ~ I 1 a a 4 Y o
wﬂizmﬁ L‘WE]LG]?EJ?JI%“VIFJ'J%EJ LﬁiEJiJL‘]JUIﬂiﬁi'N'W]EHUWH‘ﬁ UAaIUUTUDIN
Learn to search, analyze and criticize national and international scientific publications related
to biotechnological approaches, to search for research topic, prepare a thesis proposal and present it by

oral presentation

110602 F33IMANAIUTASFIMNMIMIINEAT 2 1(0-2-1)
Agricultural Biotechnology Seminar 2
= 9 Y a 4 a o A a o 9 aA
fﬂiﬁlﬂﬂuﬂ?ﬂ ’Jl,ﬂ51$Wllﬁ$3ﬂ15mﬂﬂﬂ31ﬂﬂi@Wa\‘ITL!'J%ﬂﬂWﬂﬂ1uLﬂﬂIuIﬁﬂ%ﬁ]ﬂ1Wﬂ1\3
g ' ° Y o A a J
NITINHAT miuuazmqﬂixmﬁ “]J‘igﬂ’f]“]JﬂTiuM’s’fﬂ@‘iWﬂ\‘ﬂuﬂ’ﬂllﬂ13ﬁﬁ1ﬂlﬂdﬂ1‘iﬂ1’3ﬂﬂ1uwu‘ﬁ
Y
383191
Learn to search, analyze and criticize national and international scientific publications related
to agricultural biotechnology, to prepare to progressive report of research thesis and present it by oral

presentation

110603 UM IMINAIHIAETINNMIMIINEAT 3 1(0-2-1)
Agricultural Biotechnology Seminar 3
= Y yY a 4 a 4 A a v 9 a2
ﬂ”liﬁlﬂﬂuﬂ31 ’Jmswmgammimuwmmm@waqm’mwnmmmﬂiuiaﬂmmwmq
?:}/ 1 o a o 4 a o
mimymmiuuazmmszmﬂ ﬂizﬂaumsmmuawamsa%mﬁ@ms?}wuw

Learn to search, analyze and criticize national and international scientific publications related

to agricultural biotechnology, to prepare a research publication by oral presentation
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110604 F33MANAIHTASFIMNMIMTINYAT 4 1(0-2-1)
Agricultural Biotechnology Seminar 4
= F) Y a o a 4 A a o 9 A
ﬂﬁﬁjﬂﬂuﬂ'ﬂ amiwmzazamimmnmmmawmmnamqmumﬂTuiaﬂmmwmq
g/ ' o ao A =S a 4
ﬂmﬂymmiuuazmqmzm¢f UsgnoumMsHIdUoNaNITIVNDNITANUN
Learn to search, analyze and criticize national and international scientific publications related
to agricultural biotechnology, to prepare a research publication by oral presentation
110611 521UaVI5IVgTUgIMaUnalulagy 10w 3(3-0-6)
Advanced Research Methodology in Biotechnology
ANurNe anvazuazithrueniive nszuiumsive Useanmsiise mstvuailym
Ay o a < a o '
N13738 muﬂmazﬁwﬁgmmimmamm%ga mmmﬁw%y’a ﬂ1iL%ﬂuIﬂiQ§10 UASITYNTU
mM3dsziuaudse msdwaide1U1d uazesserussaninise matiaitmsItemmzaIunig
a 4 =
Mmemaasiazima lulag
Meaning, characteristic and research goal, type and research process, variables and hypothesis,
collecting data, proposal and research writing research evaluation and its application, ethics of

researcher, proper techniques of research methodology in science and technology

110612 Mmslfnsesierieslfiiamsaumaluladiinw 2(1-3-3)
Biotechnology Laboratory Instrumentation
9 a A a <Y A A A 9 Y o Y
‘Hﬁﬂfﬂil!’ﬁ31’1‘5]1%]@]511{’)\1&‘1/]?]1!?]ﬂTﬁ'JL‘ﬂiTZﬁﬂﬁﬂlﬂi@\?ll@ﬂﬂiZQﬂﬁi‘HﬂUQTH‘VHQQTH
1 a a I
maTuTadsinm 1wy alnlasaladl Tasunlans il aanlans il Bianlas Twsda Wudu souda
=Y IA' d' A gJ/ o (% Aa oA S
mﬂuﬂslwmuﬂ”] Llﬁ$Lﬂi@ﬁﬂ@ﬂ]uq\iﬁiﬁiﬂﬂgUﬁﬂ”l'iVINWIﬂIHIﬁEJG])"JﬂWW
Principles and theories of biotechnological analysis associated with appropriate instruments
such as spectroscopy, chromatography, electrophoresis techniques including the other novel techniques

and advanced instruments for biotechnology laboratory

110641 IAINTSHMINUDAN 3(3-0-6)
Metabolic Engineering
Jq ¥ 2 a Ja o 9 ] ad
mstlszgnalama TuTagsneudvuunawue lumsia lassad winyveauadsnaismen
4 4 A =Y a J 4 H
v lamaiiulSuamsnaanaisuaive lavinaz Tds@udhvune duadiGelny lunsearsnig

IFINTTUNUNUDAN
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Application of recombinant DNA methods to re-structure metabolic networks in effort to
enhance production of metabolite and protein products, reporting the latest journal publications
110661 mﬂiuiaﬁmu"lmﬁ%uga 3(2-3-5)

Advanced Enzyme Technology

Tassafremaniveseulayd saumaasuazaalnmshauveseuled mimuauay
mswaneulmiluszduanamnssy mﬁﬁf‘i’mmxmﬁﬁﬂﬁ'ﬁqwé matansasuoulyduas
@mﬁmﬁﬁmmmu%ﬂﬁgﬂﬁq mytszgnaldionlwilugamunssuerms Funaden maunnd
uamm?mswzﬁmﬁamw

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

110671 mseammunszmums%mw 3(2-3-5)

Bioprocess Design

MIBDALLUNTTIIUMINIFINed 1T usr Y Taudemaidend s alfasemiadanm
uagdngAy vl fuamsnounazaInszUIUMSHn  MIaduruding lnanszuaums
ﬂTiihﬁ’E)\iLlf]J“ULLﬁZ%LﬂiW%ﬁ’ﬂiZ‘U'JuﬂWiﬁ}?ﬂiﬂillﬂihﬁWL%ﬂgﬂ ﬂ1§3lﬂ51$ﬁlﬁ§yﬁﬁ1ﬁﬁ§ﬂl@\‘l
NITUIUNIT

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

a a d 1 a
110691 INYIUNWHT 1 HUD 1.1 8 BN

Dissertation 1 Type 1.1

an d' d' 9 (% Aa v = ~ 1 a o Y 1

uﬁﬁﬂﬂﬂ?u?iimﬂiiﬂﬂlﬂﬂ?ﬂl@ﬁﬂ“]J\‘]'lu’Jﬁ]ElI@ElazL’E)El@ mifllliﬂiﬂi’lﬂ’mflﬂ’ﬂ‘ﬂﬂ@ I@ﬂizl‘!
o a a o o w { Av o s g‘/ o A av
W'JGISJ)E’J'NIEJ"IHWHTJ ANUFINLY ﬂigmuazﬁmmmmsa ] @]Qﬂi%ﬁ\‘lﬂ HAZUYUNDUNITAUUUNITIVY

v 1 P a a o

Iﬂﬂﬁ\iﬂlﬂlla%&ﬁu@@]ﬂﬂWﬂTiﬂﬁﬂ%ﬂﬂBT]V]EJ11!W1J‘ﬁ

Students conduct an extensive literature review related to their research, prepare a research
proposal draft including a research topic, justification and research problem statement, research

objectives, and research procedures in brief and propose to their dissertation adviser
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a a ¢ a

110692 INYIHNUE 2 LUV 1.1 8 1iHEnA
Dissertation 2 Type 1.1
aa ' J a o @ J = J Aav =
uﬁﬁﬁﬂjﬂﬂiﬁﬂu’l%‘EJﬂ“]J‘Uﬁ?J‘U”iﬂ! Tﬂt’lﬂJﬂﬁi%uﬂﬂﬂﬂixﬂf)‘]J‘UfNﬂﬁ’J*ﬂfJIﬂfJﬁzL@fJﬂ uae

v a A v 1
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Students submit a complete research proposal comprising details of research components,
designate a prospective dissertation adviser to Graduate School, take a dissertation defense, and

preliminarily collect and analyze data, and submit a progress report to their dissertation adviser

a a d 1 a

110693 INYIHNUT 3 HUD 1.1 8 BN
Dissertation 3 Type 1.1
aa o A < a ¢ au 9 ¥ o o
UANDDNUUVULAZAUUUNITNADD INUUASAUATIZUUBYANTTIVY WIDUTNIANTITIINTU

Y ) 1 oot a A 7
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Students design and conduct experiments, collect and analyze data, and submit a progress

report to their dissertation adviser

d
110694 INENUNUS 4 U 1.1 8 Hiaha
Dissertation 4 Type 1.1
Aaa ° A < a It Ao A a Yy o o
UAAAUUUNITINAD D Lﬂ’]JLLﬁZ'JLﬂi”IZWGISJ}f’HJ“ﬁﬂTi'J%fJLWlIW]iJ W%@NVN%@VH?”IEN”IH
Y 9 ' S a A J
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Students conduct experiments, collect and analyze additional data, and submit a progress report

to their dissertation adviser

a a d 1 a
110695 INYIUNHUT 5 HUD 1.1 8 BN
Dissertation 1 Type 1.1
Aan o A < a 4 a v a v g}/
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v o Y Y ! S a a 4
ﬂ°Vn3"IEN"ILlﬂ’JWllﬂ"l?]‘lriu"llﬁu@ﬁi’)’f)ﬁ]"liﬂ%lﬁﬂyWJVIEJ"IM‘WL!TJ

Students wrap up experiments, collect and analyze data in the final step, prepare and submit the

final progress report to their dissertation adviser
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110696 INeNHIWUE 6 UV 1.1 8 1iHEnA
Dissertation 6 Type 1.1
HdawsouInoriinus gevinoiinut dufiumsud v uazduauineniinusaivauysel
unuhaIneay
Students prepare a dissertation, take a final dissertation defense, rectify the work and submit

the complete dissertation to Graduate School

a a J a
110697 INYIUNUDS 1 4V 1.2 9 ?‘i‘l:!'JEIﬂﬂ
Dissertation 1 Type 1.2
an =3 a a Aav o P a a d 9 9
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Students consult and discuss the research concepts with their dissertation advisor, research

related documents, books, academic and/or research articles, prepare and submit a brief literature

review to their dissertation adviser
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Students conduct an extensive literature review related to their research, prepare a research

proposal draft including a research topic, justification and research problem statement, research

objectives, and research procedures in brief and propose to their dissertation advise
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Dissertation 3 Type 1.2
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Students submit a complete research proposal comprising details of research components,

designate a prospective dissertation adviser to Graduate School, take a dissertation defense
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Students preliminarily conduct experiments, collect and analyze data, and submit a progress

report to their dissertation adviser
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Students design and conduct experiments, collect and analyze data, and submit a progress

report to their dissertation adviser
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Students conduct experiments, collect and analyze additional data, and submit a progress report

to their dissertation adviser
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Students wrap up experiments, collect and analyze data in the final step, prepare and submit the

final progress report to their dissertation adviser
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Students prepare a dissertation, take a final dissertation defense, rectify the work and submit

the complete dissertation to Graduate School
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Students conduct an extensive literature review related to their research, prepare a research

proposal draft including a research topic, justification and research problem statement, research

objectives, and research procedures in brief and propose to their dissertation adviser

a a d v a
110797 INIUNUSD 2 HUD 2.1 6 iHIEUNA

Dissertation 2 Type 2.1

an U 1 a v Y] 4 =\ J av =

uﬁ@lﬁﬁjﬂﬁxﬁ”lﬁxﬂu’mﬂﬂﬂﬂﬁﬂﬂuﬁm Tﬂﬂﬂﬂ?ﬁﬁguﬂﬁﬂﬂizﬂﬂﬂﬂ]ﬂﬁﬂTi’JﬂﬂIﬂﬂa%Lﬂﬂﬂ uag

A P a a s A Y o Aa A o 1 gJ/ 1 a a d A

Lﬁu@slf@ﬂﬁﬂiﬂ‘ﬂlﬁﬂyTJ‘VIEJTL!W‘L!‘ﬁLW@ElWUm“ﬂﬁ’WIfﬂﬁEJLWNﬁﬁllﬁ%ﬁ@ﬂjﬂﬁﬁi%‘lﬁﬂﬂTuWH‘ﬁ UN13
o A < a d Y Ao dy 9 9 g’/ ) F) Y 1 o
AUUUNITINULASIAUNTIEHUDYANTTIVY LUBIAU WIDUTNIANITIYINUANNNNIHUUTUDADDI1V1TY
{ a a 4
NMSnuInentinusg

Students submit a complete research proposal comprising details of research components,
designate a prospective dissertation adviser to Graduate School, take a dissertation defense, and

preliminarily collect and analyze data, and submit a progress report to their dissertation adviser
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Students prepare a complete research proposal comprising details of research components,
designate a prospective dissertation adviser to Graduate School, take a dissertation defense,
preliminarily conduct experiments, collect and analyze data, and submit a progress report to their

dissertation adviser
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Students conduct experiments, collect and analyze additional data, and submit a progress report

to their dissertation adviser
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Students wrap up experiments, collect and analyze data in the final step, prepare and submit the

final progress report to their dissertation adviser
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Students prepare a dissertation, take a final dissertation defense, rectify the work and submit

the complete dissertation to Graduate School
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Students consult and discuss the research concepts with their dissertation advisor, research
related documents, books, academic and/or research articles, prepare and submit a brief literature

review to their dissertation adviser
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Students conduct an extensive literature review related to their research, prepare a research
proposal draft including a research topic, justification and research problem statement, research

objectives, and research procedures in brief and propose to their dissertation adviser
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Students submit a complete research proposal comprising details of research components,

designate a prospective dissertation adviser to Graduate School, take a dissertation defense
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Students design and conduct experiments, collect and analyze data, and submit a progress

report to their dissertation adviser
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Students conduct experiments, collect and analyze additional data, and submit a progress report

to their dissertation adviser
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Students wrap up experiments, collect and analyze data in the final step, prepare and submit the

final progress report to their dissertation adviser
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Students prepare a dissertation, take a final dissertation defense, rectify the work and submit
the complete dissertation to Graduate
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Current and interesting topics in Advanced Biochemistry and related fields
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