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AANSAN 12|12 1 ]2]1]2]1]2
F 2| 1| 2] 1t 21| 21| 2|1
T 2 1 2 1 2 1 2 1
RN 2 1 q 2 q 2 q 2 q 2
Suautnfneiinadnazdudanisdne 2 1 2 1 2 1 2
WUU 2 (WU N WUU N2)
SautnAnuiinindneziu i 2 i 2 i 2 q 2 q 2
ai”nu’auﬁnﬁnmﬁﬁxaﬂuwé'ngm
7 a | 2 | a | 2|a| 2|a]|2]|a]:2
7 a | 2 | a | 2| a| 2|a]-:2
RN q 2 8 4 8 4 8 4 8 4
Sraudnneiinadnazdudanisdne i 2 i 2 i 2 i

2.6 qUUTSUIUAULLNY

261  Twnudeayacvszing 3 U lasduunsgasideamurivenisiauenauusying

Vsuuszunau
LU U 2566 (Uszurunns) U 2567 (Uszuunis) U 2568 (Uszurmnns)
uussana useanu qudssune qudssune wuseanu wseanau
weluAY Ruseld uRAY Ruseld welufy Rusgld
AMSISPUNTEDU
474,017,400 70,804,600 | 436,036,100 | 70,804,600 440,396,400 | 70,804,600
Wy 2,180,500 0 0 0
UINIFIINITUNEIAL
0 1,714,500 0] 1,628,800 0] 1,628,800
msviyingeaun Aady
%J,JUSﬁNLLazéQLLQﬂﬁEJM 0 400,000 0 | 360,000 0 | 360,000
atiuayivng
343,300 1,802,200 350,200 | 1,712,100 357,200 | 1,712,100
USMITUUINGRE
33,653,000 28,011,500 33,989,500 | 24,650,100 34,329,400 | 24,650,100
39U 510,194,200 113,700,000 | 470,375,800 | 110,122,800 | 475,083,000 110,122,800
S’m‘l}fﬂé’u 623,894,200 580,498,600 585,205,800

2.6.2 Alg3ny (Resat)
- WUU 1 (LY A BUU Nl maawéfﬂqm 140,000 v Un1sAnwiay 70,000 UN)
- WUU 2 (WY N BUU N2) maawé’ﬂgm 140,000 v Un1sfAnwiaz 70,000 UN)

2.7 $TUUNISANE

M wuuduseu

O wuunslnarudedsinvitdundn
O wuumalnariudsunsnnuazideadudonan
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a a a ¢ A o .
O wuumalnansdidnnsefindidudendn (E-leaming)
O wuunmslnamsduwmesiue
O 8uq (szw)

2.8 msiisulaunuleinsedvinaznisawmeiiouEeudiuuminenay
Julumudedesruuminerdadedl ImemsAnmseaudufindne we 2559 wagUszme
Gaudioing dy uminerdododmi Fos wufiRnmmaudsuusunisinu msdeanenin nsiu
Toutnfnwuaznsiisuleuniisinvesin@nwrdusinfinen

3. wangasuazanIsifaeu
3.1 vangas
3.1.1  Fwuniein
VANFATUUU 1 (WU N WUU N 1) S1Umheinsiunaenvangns 36 Menn
VENEATUUU 2 (WKW N WUU N 2) uundieinnunaeavangns lideendt 36 wiwefn

3.1.2  lassadenangns

3.1.2.1 IASeaFInANGATIUY 1 (WAY N WU N 1)
UUMNILANTIUARDANANE AT 36 nulenn

n. USsyaynlinus
215797 AneninusuTyain 36 wuwhn

9. NANTTUN9IVING USLNBUAIEY

1. nasAveninudviediuniwednenidnussosldSumsmeuns wieegadesldsunsnausuli
WULNT IUINTENTILAUVUIUIA 30 msmiﬁvm‘ummmaaiu%m%ma TCl Tierl WI0WINTES
wﬁummwmmmmt@vlﬂwsjamuimmmmﬂuawnsmuu q viseauivfiieates lnensans
Hugesimsafuiedmediesaiaue Wussovnaedeon 3 WazliN1INTINABUALNINYDS
UnANUlALE MR AR TINHOUUNAIIY (peer reviewer) emuJuU ARBNNBUDNIINRAINRANY
Gaay aghatien 3 A Vil mimiammiuuammaLLWiLUusULamqwuw mamuaaal,aﬂmauﬂa
Ffifvunnseuns e Uy uTaLIY Iﬂemuﬂﬁﬂmmmamﬂ (First Author) agstiee 1 1384
Wiousrydania (Affiliation) 0819tip8d1 AAIBIFIINET AEINEIANENS WINeIFeLelny
(Department of Biology, Faculty of Science, Chiang Mai University) g 1nf ny16 a9utaue
wamu’mmuwuﬁmamwuqsuaqmammwmuwuﬂumiﬂimmﬁmmiiumumwLﬂu‘w gausuly
anwivn egatien 1 o

Wnews avSTns/utnnssuansaldumunanuiifiud 1 Ges oy
an3Uns dedldYulaviionuds uavil Readiness Level (TRL/PRL/SRL & ausssy 4 FulU vie
u¥Anssu fesil Readiness Level (TRL/PRL/SRL ausisysiu 5 aull) 9nmsusediulaemiaeay
YDINTINERLTE )

%

2. dnfnwdsenuNansAnymILUUTBNUNavesTMRnINeNdenAAMIAn® IneruAY
WiugeuvesUsysunssunsiadinAnuUssdnnn wagsiusmdiadisivendennansing
A. nszudvnlidumideinazau
1. mudeulvvestudisine dy AMweeUsEne
2. pudeuluvesanunin
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[

2.1 tnfinwsesamzideunseuUnAnduuuImMnNTEUILIRIINUERY Al
215791 dununUSyaylinieadine1dssynd 1
215792 dusnUSyelnm1aqadyinelssend 2
215790  dununUSeyeylin1eadinendseynd 3

2.2 dndnwenamandounssuninduisidudensviineninug sdld
olunaefitiavesenansdnuinuiineinug

3.1.2.2 1A59a519MENGATUUY 2 (WU N KUY A 2)

UIUNUIBNATILARDANANE AT Lideendn 36 wiwefne
N. NSTUIUITTU lLitlesnin 21 wuaede
1. pszuinluseauludin@ne Lidesnin 21 wein
1.1 AsEUIIT lua1v v e ny Lidesnin 15 wein

Usznaumenssuiuin seauininfnwanunivgadiine1ussend (2157xx) Al

1.1.1 nszuadvnUeAy 2 e
215791 dunwnuUSeyelnn1eatvineussend 1 1 yheia
215792 FununUSay 1 imnegadiineussend 2 1 wheia
1.1.2 nszunivien Livesndn 13 wledn

BoNANNTEUNAVIWANTIVITVINNUTBYNANUTIENTAIUEN YTBNTEUI
A1 2157 AUariuenwilenil

215711 fqa%ﬂwmmqmmﬁ%uqq 3 vdleie
215732 \waduazengiiine fugnesias 3 wdedn
215733 wielulaglelindvesgduniduaznisussend 3 wdedn
215734 qagVIneluanakavinalulaggliduiuine 3 wdedn
215741  @39Imenvesilale 3 mhein
215742 dsimendugevedlsadiy 3 vidlein
215743 @Ivendugoauaiide 3 vidlein
215744 werdiulnanqauvdiugs 3 wdein
215752 F8N1SNNTVINGT 3 vdleie
215759 msanwdasydwmiuinfnudunindnw 3 vidlein
215761  eynmdsmudugeuessudlen ivladion waeilvladish 3 whein
215762 ayﬂsm'iﬁm%y’quaaﬂﬂﬂ%ugq 3 vdleie
215771 '«aqa%ﬁwmmaqau%y’ugq 3 vdleie
215780  WeinAstnmanqaunis 3 mhein
215781  wiAlulagqdunse 3 wiedn
215782 wiAlulagavmsng 3 vidlein
215783 inelulaBloulasiqdunidtugs 3 wdein
215784  MIRRWINTEUIUNITHERLAEYAUNIE 3 wheha
215785  qadine1dug 3 wheha
215787 h¥ainenszauluana 3 vdlena
215788 msweuinusiuatudmiumsifiuinuidomaadainer 1 wihefn
215793  hideidenasimanalulagadunid 1 1 wdheia
215794  ideldenasimanalulagadunie 2 2 wein
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a

215795 i varapnassnianalulagaunsd 3 3 Migin

q

1.2 NTEUINIIUBNEA1UIV AL (915)) laiiAu 6 VPR
1.2.1 nszuiwivvenu {aid]
1.2.2 Asyuilvuden (673) laiAu 6  vein
UnAnweadenissunsrulnivIuenaIvIvanylanuauiugeuves
919158 7US N

2. ﬂiu‘U’J‘u'J‘U’WI‘UiuWU‘U?EUEU'WW?J‘U?N
ﬂ'iim/l‘Hﬂﬂﬂ‘l?}’lsU’]ﬂﬂ’J’liJiWu?ﬁ’]uU’NUiuﬂ’]'ﬁVl?\]’]LUuﬁTVi'ﬁUﬂ’]iﬂﬂ“t'f}’] UnAnwazfosamziou
L3El‘Uﬂin’JUTU'ﬁuﬂUU?ZUEU’W]?‘U‘LJ?N G]WEJV"I’JWZLIL‘VIWU’PJWU’PNV"ImuﬂiﬁJﬂ'ﬁUi‘Wﬁ‘Mﬁﬂﬁ@]i

v. USeyaytinus
215799 AnegnfinwusuTeygin 15 e

A. nszudUITMNTUNULeinaYay

1. audaulvvasiugnIing s ARUTENA
2. anuaulvuaaavivd 1aidl

4. NINTIUNIIVINS

naANeinusSediumnilemaniieninusleunsmeunsvisegadosldsumsmeusu

TAHOUNS TUNTENTIEAUUIUNTIR 1130 msmii“mwmmysluﬁﬂwuama TCl Tierl BlUNTANS
3wmmmwmmm‘wmwLﬂuwsJamuimwmmﬂuawnsmuu q viseainiiiedes Tnensans
tudestimsaiuiodseliosasiiaue Wussoznanedades 3 1 WaEININTINEBUANNTNYDY
wmmi@awmmmmmmaawmmm (peer  reviewer) mLﬂumﬂamauaﬂmﬂumﬂuma
Gay agation 3 Ay il ’J’]ﬁﬁ’]ﬂ‘tj’lﬂ’lﬁuumf\]mﬂLLWiLUu’iULﬁMﬁﬂ‘WN‘W wiaduded dnvsednd
Ffituuamsmeunsegsutueutaeu o wewnsiduunmuetudy (Full paper) IULaﬂaﬂi
WelWsM3UsednInis (Proceedings) seAUIUINA Aduitvensuluaaidn sl manui
weunsuardesditndnwiduieusnadhetos 1 Beq wieuszydain (Affiliation) egetayin
AN ABEINEIAERNS LinIneaeldiedlul (Department of Biology, Faculty of Science,
Chiang Mai University)

Wnews AvSTns/utnnssuansaldumunanuiifud 1 Ges Ty
an3Uns dedldYulariionuds wavil Readiness Level (TRL/PRL/SRL & ausssy 4 GulU vie
uinnssu fesil Readiness Level (TRL/PRL/SRL ausisysiu 5 aull) 9nnmsusediulaemiaeay
YDIUNTINERLTE )

3.1.2.1 Type 1 (Plan A Type A1)

Degree Requirements 36  credits
A. Thesis
215797  Master’s Thesis 36 credits

B. Academic Activities
1.Master’s thesis work or a part of thesis work must be published or at least accepted

for publication in international journals or national journals listed in TCl Tierl
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database or national journals which are qualified and accepted in the field of study
or related fields. The journals must regularly and continuously publish for at least 3
years. The quality of publications must be evaluated by at least 3 peer reviewers
from various outside university. The journal can be published in both print and
electronic, which have an exact schedule. At least 1 main publication of the thesis
work must specify the student as the first author with the affiliation of Department
of Biology, Faculty of Science, Chiang Mai University and student has to present
his/her thesis work or part of thesis work at least once in national conference that

is accepted by the field of study.

Note: patent or innovation can be compensated for one published paper as the followings:
Patent: must have the patent application number and must be in the level 4 or the
above of the Readiness Level (TRL/PRL/SRL) or innovation must have the Readiness
Level (TRL/PRL/SRL) in the level 5 or the above elvaulated by Chiang Mai University,
evaluated by the departments of Chiang Mai University

2. Every semester, a student is required to submit a study report using the Graduate School’s
reporting form. The report is approved by the Chairman of the Faculty’s Graduate Study
Committee and reported to the Graduate School.

C. Non-credit Courses
1. Graduate School requirement A foreign language
2. Program requirements
2.1 A student is required to take the following Seminar courses:
215791 M.S. Seminar in Applied Microbiology 1
215792 M.S. Seminar in Applied Microbiology 2
215790 M.S. Seminar in Applied Microbiology 3
2.2 A student may take any courses necessary for his/her thesis under the
recommendation of the thesis advisor.

3.1.2.2 Type 2 (Plan A Type A2)

Degree Requirements a minimum of 36  credits

A. Coursework a minimum of 21 credits

1. Graduate Courses a minimum of 21 credits

1.1 Field of Specialization a minimum of 15 credits
Including graduate level Microbiology courses (2157xx) as the followings:

1.1.1 Required Courses 2 credits

215791 M.S. Seminar in Applied Microbiology 1 1 credit
215792  M.S. Seminar in Applied Microbiology 2 1 credit

1.1.2 Elective courses a minimum of 13 credits

Select from Applied Microbiology courses (2157xx) listed below or
available additional 2157xx courses

14



215711 Advanced Food Microbiology 3 credits
215732 Advanced Cell and Molecular Biology of Yeast 3 credits
215733  Microbial Omics Technologies and Applications 3 credits
215734 Molecular Microbiology and Immunology Technology 3 credits
215741 Physiology of Fungi 3 credits
215742 Advanced Physiology of Plant Diseases 3 credits
215743 Advanced Bacterial Physiology 3 credits
215744  Advanced Microbial Pathogenesis 3 credits
215752  Methods in Microbiology 3 credits
215759 Independent Study for Graduate Students 3 credits
215761 Advanced Taxonomy of Slime Molds, Pseudofungi 3 credits
and Lower Fungi
215762 Advanced Taxonomy of Higher Fungi 3 credits
215771 Advanced Soil Microbiology 3 credits
215780 Biofuels from Microorganisms 3 credits
215781 Microbial Technology 3 credits
215782 Algal Technology 3 credits
215783 Advanced Microbial Enzyme Technology 3 credits
215784  Microbial Process Development 3 credits
215785 Advanced Microbiology 3 credits
215787 Molecular Virology 3 credits
215788 Manuscript Preparation for Microbiological Publication 1 credit
215793 Selected Topics in Microbial Technology 1 1 credit
215794  Selected Topics in Microbial Technology 2 2 credits
215795 Selected Topics in Microbial Technology 3 3 credits
1.2 Other Courses (if any) a maximum of 6 credits
1.2.1 Required Courses none
1.2.2 Elective Courses (if any) a maximum of 6 credits

The student may enroll other graduate courses(s) under the agreement of
the advisor

2. Advanced Undergraduate Courses

In case the student lacks some basic knowledge which is necessary for education,
the student must enrol some advanced undergraduate courses(s) under the

recommendation of program administrative committee

B. Thesis
215799 Master’s Thesis 15 credits

C. Non-credit Courses
1. Graduate School requirement: A foreign language

2. Program requirement: none

D. Academic Activities

15



Thesis work or a part of thesis work must be published or at least accepted for publication

in international journals or national journals listed in TCl Tierl database or national
journals which are qualified and accepted in the field of study or related fields and must
regularly and continuously publish for at least 3 years. The quality of publications must
be evaluated by at least 3 peer reviewers from various outside university. The journal can
be published in both print and electronic, which have an exact schedule. Or proceedings
presented in international conference accepted by the field of study. At least 1
publication of thesis work must specify student as the first author with the affiliation of
Department of Biology, Faculty of Science, Chiang Mai University.

Note: patent or innovation can be compensated for one published paper as the followings:
Patent: must have the patent application number and must be in the level 4 or the
above of the Readiness Level (TRL/PRL/SRL) or innovation must have the Readiness
Level (TRL/PRL/SRL) in the level 5 or the above elvaulated by Chiang Mai University,
evaluated by the departments of Chiang Mai University

3.1.3  ASUIUIVY

(1) vuInYUeAY ivetihl)
215791 dunudSaalnnieqadvine1dssynd 1 1(1-0-2)
(M.S. Seminar in Applied Microbiology 1)
215792 dunuUSyanneadvive1ussend 2 1(1-0-2)

(M.S. Seminar in Applied Microbiology 2)
(2) nunvaanlua1v1Iv RN

215711 qa%ﬁwmmqmmﬁ%uqq 3 (2-3-4)
(Advanced Food Microbiology)

215732 \waduazenTivenduguesdan 3 (3-0-6)
(Advanced Cell and Molecular Biology of Yeast)

215733 winlulagladindvesqduvsduaznisussend 3 (3-0-6)
(Microbial Omics Technologies and Applications)

215734 Ya¥vinenluananazAlulagiiduiuine, 3 (3-0-6)
(Molecular Microbiology and Immunology Technology)

215741  @sving1vesilsla 3 (2-3-4)
(Physiology of Fungi)

215742 a‘%ﬁmm%qamaﬂmﬁ% 3 (3-0-6)
(Advanced Physiology of Plant Diseases)

215783 d¥Finertugauesuaiie 3 (2-3-4)
(Advanced Bacterial Physiology)

215744 wesriudiaaingdunidtugs 3 (3-0-6)
(Advanced Microbial Pathogenesis)

215752 33MIN1998¥3MeEN 3(1-6-2)
(Methods in Microbiology)

215759  nsAnwdasgdusutinAnedudinfAn 3 (0-3-9)

(Independent Study for Graduate Students)
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215761  aynsaisudugeossdlen fslawion uagildladusi 3(2-3-4)
(Advanced Taxonomy of Slime Molds, Pseudofungi
and Lower Fungi)

215762 synmisutugevesilsladugs 3 (2-3-0)
(Advanced Taxonomy of Higher Fungi)

215771 9atiine1vosiudugs 3 (3-0-6)
(Advanced Soil Microbiology)

215780  \HowAsTrn mainqgauvie 3 (3-0-6)
(Biofuels from Microorganisms)

215781  walulagyaunsd 3 (2-3-4)
(Microbial Technology)

215782 wialulagaming 3 (2-3-4)
(Algal Technology)

215783 wielulaBioulusioduviddugs 3 (2-3-4)
(Advanced Microbial Enzyme Technology)

215784  MISWALINTFUILNINENIAEEUSE 3 (2-3-4)
(Microbial Process Development)

215785 9aFvingtugs 3 (2-3-0)
(Advanced Microbiology)

215787 adainenszauluana 3 (3-0-6)
(Molecular Virology)

215788 mMsnseuiinusAuatud miumsifiuiauIfenmaadyine, 1(1-0-2)
(Manuscript Preparation for Microbiological Publication)

215793  hdaidenassniamalulagyaunsd 1 1(1-0-2)
(Selected Topics in Microbial Technology 1)

215794 vdeidenassmanalulagdunsd 2 2 (2-0-4)

(Selected Topics in Microbial Technology 2)
215795  hdaidenassniamalulagaunsd 3 3 (3-0-6)
(Selected Topics in Microbial Technology 3)
(3) BUINIVNADNUDNEIVIIVILANTE
T 6 wiedn WhdenSeunsyuainiierdestuinerdnusaumnudiureuaes
9191567 U5nw
(4) nuaUIeygytinug

215797  AnednusUsgeyln 36 MUEAn
(Master’s Thesis)
215799  AnednusUsgeyln 15 agna

(Master’s Thesis)
(5) MUV UTUNUBANFLEN [N WUV 1 (WY N LUU N1)]

215791  dunuUSyanniegadvine1dssend 1 1(1-0-2)
(M.S. Seminar in Applied Microbiology 1)

215792 funwUTyalnneadininessend 2 1(1-0-2)
(M.S. Seminar in Applied Microbiology 2)

215790  dunuUIeye nnnegatiienuseyng 3 1(1-0-2)
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(M.S. Seminar in Applied Microbiology 3)

UUBIH AUNUNEVBLAVIIENTZUIUIT
syanszuNdvIRTIruadudnay 6 wdn fasaludl

LAVANFILTN LAASD
L@UNANIDY  WARSDY
L@UVENEYU  WARES
LAYVENNRUIY  WARSES

ARIELAZANAIYY/ AT AinsEUaLdv LR
NPV TEAUTUTIRANY
mnavgluavin

BUNTUVBIMIIANL VDIV
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3.1.4 WAUNISANED

3.1.4.1 wuu 1 (WHU A uU N 1)

U 1
aAnsAnEd 1 aANsANENT 2
IWEIY NTEUIUIVY/NINTIU wilein | WEIv NILUIUIYY/AINTIU wiena
- awedeuiieldusnisves - 215797 | AnendnusUsgain 12
UNINYAY Master’s Thesis
Register for university
services
- aourutiouly - 215791 | dunundSayglnmng -
AYNeUTEINA ATV INeWIrend 1
Pass foreign language M.S. Seminar in Applied
examination requirement Microbiology 1
- L@uelATIIINgGnus -
Present thesis proposal
374 0 37 12
Uil 2
aANSEned 1 aANsEnendi 2
IWEIY NFTUIUIVY/NANTIU wilein | HWEIv NFEUIUIYY/NANTIY wiaenn
215797 | IneninwusuIegygln 12 215797 | AnendnusUsgain 12
Master’s Thesis Master’s Thesis
215792 | dununuTeygalnmg - 215790 | dununUIayglnmng -
@RTINYWsENd 2 ATVINeUsvend 3
M.S. Seminar in Applied M.S. Seminar in Applied
Microbiology 2 Microbiology 3
AOUIMNYITNUS -
Master’s Thesis defense
374 12 37 12

i'mmj'wﬁmmaawé'nqm 36 ¥U29NH
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3.1.4.2 wuy 2 (WU N WUU N 2)

U 1
MansAnendl 1 MansAnend 2
IV ATEUUIYY/AINTIU wilein | EIv NTEUIUIYY/AINTIU wienn
2157xx | nszvaivdenluaiunian 9 215799 | Anednususgain 5
Elective courses in the field Master’s Thesis
of study
aoururiouly - 215791 | dunundSayglnmng 1
AYIANIUTENA 98T Inesend 1
Pass foreign language M.S. Seminar in Applied
examination requirement Microbiology 1
2157xx | Aszvaivdenluananian 6
Wiauana1u1Ien (91dl)
Elective courses in the
field of study (if any)
LE@UBIITBIATITN -
I INusUTe g
Present thesis proposal
39 9 37U 12
Ui 2
aAnsAnEd 1 AAnsANENT 2
SHEIY ATEUIUIYY/NANTIU wilein | sHEIY NTEUIUIYY/NINTIU elinl
215799 | Aneninususgaln 5 215799 | AnendnwusuTeygin 5
Master’s Thesis Master’s Thesis
215792 | dununUIeygnnna 1 aauIneInusUSya Ly -
’«ga%ﬁﬂ/lmﬂiz*&gﬂﬁ 2 Master’s Thesis defense
M.S. Seminar in Applied
Microbiology 2
2157xx | NSEUIWIBUEDNIUEIVIIN q
Elective courses in the field
of study
39 10 37U 5
suneinnaaandngns lidesndn 36 milein
3.1.5 A195UNYANWIZNTIUIUIV

szylluniemuan
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a <

3.2 %9 AUNLILAAMIAIYEI813NTE

9
[

3.2.1 1M IYETuRAYRUNANgAS / 919158UsEImENgAT / 813138UsEAN

NM1ITIUEDU

o . (Ve lU/dUn9)
AMAINISANYT (8191), daUY,

9 9

Fo-uuena Uaglu WauSuus

=p.

Uszwa, UNidusanisAnen .
wangns

=

f3 UA. A3 U,

FIUIUNATY
3YINT59U
(Fuauides
Tuszez 59

agn)

1 | 9A.09. 39 Ph.D. (Microbiology), University of | 30.69 | 26.14 | 31.00 | 27.34

Uguense* Newcastle, UK, 2005

W (%7Inen),
UIMINESUINEATAIERS, 2542

M. @Ine),

UINERe ey, 2536

120 (33)

2 | weas. Baud Ph.D. (Biology), University of 224 | 116 | 224 | 126

nILNAN* Essex, UK, 2000

WM. (RaTINeN),
URMINYIREURRA, 2537

WM. (WAdANSWWNG),

UMINeRe ey, 2534

88 (27)

3 | sra9. Bvsgnsad | e, @en), 30.00 | 5.00 | 30.00 | 5.00
WIVLNNE wmInenaendedlal, 2549
M. (WATANSWINE),

UMINeNaew e, 2544

72 (26)

4 | WeLeT. 90UVITEY Ph.D. (Agricultural Science), 92 | 51 | 98 | 6.1

[

ng* Gifu University, Japan, 2008

)}

WMy (RTVINggnamngsa),
PNaNIUINNSe, 2548
MU (RFFINYI), IINT0L

URINYIREY, 2546

37 (7)

5 | wA.s. 485 QunA | e, (malulagdinam), 11.16 | 855 | 11.16 | 855
WMIvenaeesiv, 2554

W, @nen),
WMIneseedly, 2549

a a
MU, (R8V1INEN),

WMInesuedly, 2546

61 (15)
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=p.

Fo-uuena

AQAINSANYI (8121), a1y,

9 9

Uszwa, UNdusanisine

N1TTIUEHDU

(Ve UY/dUn9)

Uaglu

Wausuuge

nangns

=

k] Ufl.

FIUIUNATY
3YINT59U
(Fuaudes
Tuszez 59

agn)

A3, Ugua gl

Ph.D. (Microbiology), Louisiana
State University, USA, 1999
WU, (NARANTUNNE),

WMINeRuedly, 2531

22.48 | 10.58

22.00 | 11.00

62 (17)

HNA.MT. bUATTUN

SonSAl

Ph.D. (Applied Molecular
Bioscience), Yamaguchi
University, Japan, 2011

W, (Walulagdinn),
LMINYR8URAA, 2550

WU, (wealulagyanim),

UNINYIREURRNS, 2547

1341 | 1.6

15.00 | 3.00

26 (4)

NALAS. ATNS

LWALNTE

wm.a. @INen),
WMnedudesivi, 2551
WM. @INen),
UINeNae ey, 2545
WU, (RdT7INe),

LINeNaeW s, 2542

20.87 | 6.55

23.00 | 6.00

64 (16)

NELAS. LTIA

Ay ian

WA, @1ne),
LMINeNae ey, 2555
WU, @NINEN),

UMINeRudeslyd, 2550

19.37 | 1.87

22.00 | 3.00

17 (11)

10

NALAS. 515715M1

Faman

Ph.D. (Bioscience and
Biotechnology), Strathclyde
University, UK, 2000

M.Sc. (Food Science and
Microbiology), Strathclyde
University, UK, 1996

WM. @VInen),

WMInesuesl, 2537

2576 | 5.8

2576 | 58

15(9)

22
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HA.AS. Yoyes

Ywussal

MA. @FINY),
WMINeRuely, 2548
WU, (NYRSAEARS),

WMINeRuely, 2542

16.6 | 10.32

16.0 | 10.0

48 (5)

12

A, \esAnM As.

ANYEUT A

Ph.D. (Applied Microbiology),
Hokkaido University, Japan,
1993

WM. (RaTINeN),
UATINISINEATAERNS, 2518

WU, (NYRSAERS),

WMIneseedly, 2515

6 8.70

6.00 10

466 (53)

13

9.03. figna Uaudad

Dr.rer.nat. (Microbiology),
Hamburg University of
Technology, Germany, 2020
Wy, @Anerdundey,
WINYIR), WAINLF8URAS,
2557

MU, @INeN), W Inenaeuing,
2552

26.46 0

2646 | 1.0

14

NA.AT. SUIL

bYNIEN
Y

Ph.D. (Systematic Botany),
University of Leiden, The
Netherlands, 2014

M.S. (Biology), Leiden University,
The Netherlands, 2006

A.U. (ndaenans),

PNNTUUNTINGSY, 2546

23.4 0.0

36.3 0.1

23 (5)

15

'3
5A.05. U52ans

FanANaILI9A

Ph.D. (Forest Sciences), University
of British Columbia, Canada,

2001

127 | 178

173 | 195

35 (8)
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M.S. (Botany), lowa State
University, USA, 1996
WU, @TIng),

IR eTedlyl, 2536

16

NALAS. NUASHU

WiguaIan

Ph.D. (Plant Biology) University
of Illinois, USA, 2013

M.S. (Plant Biology) University
of Illinois, USA, 2009

.. (@3ne1)

LIS, 2548

19.7 6.7 19.7 6.7

15 (5)

17

wm.a. (maluladdann),
WMnedudesivi, 2558
W @Anen),
wmnenaededug, 2534
M. (NYATAERS),

WMINeRuesly, 2530

15.0 0.7 218 0.9

22 (5)

18

FA.MT. LHUNT

ULy

Ph.D. (Developmental Biology),
Kanazawa University, Japan,
2009

Wy, @ne),

L IeduLdedl, 2546

WU, @Inen),

UNINY R ELTealyl, 2542

20.3 0.5 20.3 0.5

20 (4)

19

57.095. Ladu

laanniudinag

Ph.D. (Plant Sciences),
University of Manchester, UK,
2009

M.Sc. (Biological Sciences),
University of Manchester, UK,
2005

24.5 4.6 245 4.6

50 (16)

24
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MU, @3Inen),
UnINeaededlnl, 2545
20 | 9.0, 1915m1 9. (@INeN) 25 3.8 25 3.8 7(3)
URLASRY URINRELTedll, 2560
.. (@3Inen)
unIneaededlnl, 2554
MU, @R men)
UINERUTInY, 2551
21 | 8.05. 17%% laAnes | Ph.D. (Forest Sciences and 29 0.5 29 0.5 a(a)
Forest Ecology), Georg-
August-Universitat Gottingen,
Germany, 2019
.. (@Inen),
UNTINRETedll, 2557
NN.U. (@3Inen),
UNINYRUTUI AL, 2554
22 | sA.a5. @598 vey | Dragr. (Molecular Genetics), 9.8 52 9.8 5.2 126 (22)
University of Bonn,
Germany, 2005
WAL @Fine1), naensal
UMINENAE, 2539
MU, ([@1Ie),
URINeaedelni, 2536
23 | 9.93. vigvUN Us.0. (ndetiiazngnwail), 181 | 12 | 169 | 13 8 (8)
Judivg 1YNINENaeNRng, 2557
WU, @VInen),
UyIneaediedl, 2549
24 | wees. 99 BuR | ma. @3nen) 219 | 113 | 192 | 114 13 (7)
WMIenaeesinl, 2551
W @A),
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a1&n)

LMAnesuedlyl, 2546
WU, @NINEN),

WMINese ey, 2544

25

37.05. BILUTE

UND9

Ph.D. (Biological Sciences),
Aarhus University, Denmark,
2008

L (@Inen),
LIl 2544

M. ([@rIne),

LIS, 2540

19.9 3.1

19.9 3.2

55 (13)

26

KA.Ag. 931 ey

Us.0. (@nadl),
WINYIRENAAG, 2557

WA (Tedd),
WINYIRENAG, 2552

MU, (nALANITLNNE),

UMINESULTEIlAL, 2549

12.2 | 22.1

12.2 | 226

22 (10)

27

IA.AT. QWA VU

Ph.D. (Plant Physiology)
University of London, UK,
2002

.U (@3Inen)

UUINYRELTealy, 2538

21.2 2

212 | 2.1

41 (4)

28

HAL.AT.ABUNY Haf

w.a. (Jils),
URINeSuITedlud, 2553
WAL @NeN),
UNINYDULTEIIAL, 2545
M. @3Inen),

LIS, 2542

33 (12)

29

D.Eng (Materials Engineering),
Hiroshima Kokusai Gaguin

University, Japan, 2010

18 3

18 3.1

81 (22)

26
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UAMINRUNEATANERS, 2540
WU, @3Inen),

uINea ey, 2537
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=
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fa\))

IF1.99. o

8

Ph.D. (Materials Science &
Engineering), University of
Surrey, UK, 2000

Wil (End), iwimnenaeuedlu,
2536

Wy, (WEnd),

uyIneaediedly, 2530

7.5 3.75

75 3.76

107 (17)
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NELAS. NNEND

Tkl

Ph.D. (Bioinformatics), National
Chiao Tung University,
Hsinchu, Taiwan, 2014

Wi, (MeNsAaLRIneS),
LINeNae el 2549

WU, (NgINSAUNINBS),

wINeNaeW e, 2547

18 0

18 0.1

23 (16)
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NAL.AT.NEY. TRTE

AUNSAl

W9, NEvAERS),
UMIneReedly, 2555

Ny, UANINEIREY L‘?I‘EJ\‘IIVI@JI, 2550

20 1

20 1.1

16 (5)

33

9.A5. N1 FDUUM

U5.9. (Ughirmansiazn1sdnnis
NTNBINTTTTUF),
URINeSTeslu, 2561

.. (Ugiienans),

UNINYD LTy, 2552

WU, (Ugiienans), unninende

walla, 2548

173 | 1455

173 | 14.65

WHULUR

1. * vungha 9191395 SURRAYEUNANERS

2. 91913880UN 1-33 Ao 919138UsEIMANGNS
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3. UNUTLEAAINTNTERNLANUTURAYAVINATFIUNANTSISBUFINUANgGAT (PLO) gnszuruiun
(Curriculum Mapping)
HAAWSNISI38UFVRIMANgATHANNINEA

AdneueUufinNfiaszasd Usenaume
PLO 1 fianu3lumansiueafling 1 uugIuauvaINvaIen1agInmeesiunsd siuvdauan

PLO 2

3Guafsassdannsnihlulssgndifouidgmlumansiinedosld

11 annsneiuisanuiiiugiuasanuitugaosmanivedugadiineivugiuaiu
VAINVANENNTININVDIAUNTE
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WHUTILEAINTITNTEANEAMUTURABIUNINTFIUNAANSNTITBUZAINMENEAS (PLO) gnseuduivn (Curriculum mapping)

ASZUIUIVN

PLO 1

PLO 2

1.1

1.2

1.3

1.4

2.1

2.2

2.3

PLO 3

ASTUUIBIVIAU/NSTUUIV N T UNURe Anaay

215791 dunuUTynnqadvinelseynd 1

M.S. Seminar in Applied Microbiology 1

215792 dunuUSyannnnagadyinglssend 2

M.S. Seminar in Applied Microbiology 2

215790 dununUSyanlnnnagadvinglssend 3

M.S. Seminar in Applied Microbiology 3

ASTUIUIY AN

215711 9a¥IMEMDIMNTTUES

Advanced Food Microbiology
215732 \Aduar eV inentugaesdan
Advanced Cell and Molecular Biology of Yeast

215733 waluladlodndvesduniduazmsuszynd
Microbial Omics Technologies and Applications

215734 a3vinenluananazmalulag niiduiuine
Molecular Microbiology and Immunology Technology

215741 @353neg1vaeitela
Physiology of Fungi

215742 dsimendugsesisaiie
Advanced Physiology of Plant Diseases

215743 @35 TUEIVRILUATITY

33




NITUIUIYY PLO 1 PLO 2 PLO 3
1.1 1.2 1.3 1.4 2.1 2.2 2.3
Advanced Bacterial Physiology
215744 W13 LINAINYAUNTOTUES
N Y X X X X X
Advanced Microbial Pathogenesis
215752 3501511998320
" X X X X X
Methods in Microbiology
215759 nsAnwdasedmsutin@nwvudin@nw
X X X X X X X
Independent Study for Graduate Students
215761 synsaisTuduaswesnidlen falaiiey warilalazus
Advanced Taxonomy of Slime Molds, Pseudofungi and X X X X
Lower Fungi
215762 punsaisnutugeasitaladugs y y y y
Advanced Taxonomy of Higher Fungi
215771 9aTTINGIVDIAUTUEN
* Y X X X X
Advanced Soil Microbiology
215780 WRINGIINNAINAUTY y y y
Biofuels from Microorganisms
215781 wialulagqaunsd y y y
Microbial Technology
215782 maluladainge
X X X X X X X X
Algal Technology
215783 winlulagiouledaun3dduas
: Y X X X X X X X X
Advanced Microbial Enzyme Technology
215784 MSWAILINTZUIUNTHARLALYAUNIY
? X X X X X

Microbial Process Development
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NFTUIUIN PLO 1 PLO 2 PLO 3
1.1 1.2 1.3 1.4 2.1 2.2 2.3
215785 9837 Inentua
N v X X X X X X X X
Advanced Microbiology
215787 h¥ainenszauluiana
4 X X X X X
Molecular Virology
215788 nswseutinusauatudniunsinunuITenative) y y y
Manuscript Preparation for Microbiological Publication
215793 vhdaidenassmamalulagyiunid 1 . . N N
Selected Topics in Microbial Technology 1
215794 ¥deidenassmanalulagyaunsd 2 y y y y
Selected Topics in Microbial Technology 2
215795 deiaenassmanalulagyaunsd 3 y y y y
Selected Topics in Microbial Technology 3
USeyayntinus
215797 ngninususganln
X X X X X X X X
Master’s Thesis
215799 Ineninususgaly
X X X X X X X X

Master’s Thesis
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215711 98T1INYINDIMTVUEGS 3(2-3-4)
Advanced Food Microbiology

Raulviidastunou: muanuivtouvedou
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Introduction to advanced food microbiology, sources of microorganisms in foods, factors
influencing microbial growth in foods, microbial food spoilage, factors contributing to microbial food
spoilage, indicators of microbial food spoilage, beneficial microorganisms in food, food and gut
microbiota, genetic engineering in food microbiology, foodborne microbial pathogens, factors

contributing to foodborne disease outbreaks, investigation of foodborne disease outbreaks, control

of microorganisms in foods, microbes and world food cultures, and related laboratory exercises.

215732 \waduazan T intugevasiad 3(3-0-6)
Advanced Cell and Molecular Biology of Yeast

Roulviidassitunou: lif
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Overview of advanced cell and molecular biology of yeast, yeast cell component and

functions, yeast metabolism, yeast molecular techniques, yeast genetic structures and functions,
gene families involved in cellular dynamics, yeast growth and cell cycle, yeast transport, yeast gene
expression, molecular signaling cascades and gene regulation, yeast in biotechnology, yeast

evolutionary genomics, yeast research in the future.
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215733 walulagladindvasgauniduaznisuszand 3(3-0-6)
Microbial Omics Technologies and Applications

Raulviidastunou: muanuivteuvedou
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Overview of omics technologies and bioinformatics for microorganisms, big data bioinformatic
programs and databases, next generation sequencing, microbial genome analysis, microbial
metagenomics, gene annotation and gene mapping analysis, RNA sequencing and microbial
transcriptomics, microbial proteomics, microbial metabolomics, 3D protein structure analysis and
molecular docking, and omics technologies applications for medical microbiology, food industries

and agriculture.
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215734 I luanauasinalulatgiduiuingn 3(3-0-6)
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Molecular Microbiology and Immunology Technology
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Overview of current topics on molecular microbiology and immunology for detection of
microorganisms, detection by PCR- based methods, detection by nucleic acid hybridization
techniques, transcriptomics study by RNA sequencing technique, detection by protein hybridization
techniques (ELISA, ELISPOT and Western blot), Facs and Flow cytometry techniques, preparation and
applications of monoclonal antibody for rapid test kit development, medical applications of

molecular microbiology and immunology methods, application of molecular microbiology and

immunology methods for food industries.
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215741 d3sanenvasnsla 3(2-3-4)
Physiology of Fungi
Revlviidasinunau: musufiureuvesiaey
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Structures of fungi and functions of their organelles, physical factors on growth of fungi,
nutrients and roles of nutrients on growth of fungi, enzymes, digestion and absorption of nutrients,
spore production and factors affecting spore production, spore release and dispersion, dormancy and
germination of spores, metabolism and respiration of fungi, primary and secondary metabolites, and

related experiments.

215742 sErinendugevadlsaiiy 3(3-0-6)
Advanced Physiology of Plant Diseases

Reulviidesritutiou : muruiuvouvesaou
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Introduction to plant pathology, symptoms of plant diseases, causes of plant diseases,
examples of important plant diseases and control of the diseases, invasion of plant pathogens,
responses of plants after microbial invasion, mechanisms of plant pathogenesis and related chemical
compounds, specificity of host plants and plant pathogens, molecular resistance to plant diseases,

elicitation and plant defense responses.

215743 finedugeauniice 3(2-3-4)
Advanced Bacterial Physiology

Reulviidesrinuriou: muaaiiiuseuvesideu
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Growth kinetics and nutrition, cell division and its regulation, central metabolic pathways and
their regulations in enzymatic and transcriptional levels, macromolecule synthesis and its regulation,
photosynthesis and its regulations, import and secretion of compounds in Gram positive bacteria,
import and secretion of compounds in Gram negative bacteria, cellular response to environmental
stresses, synthesis of secondary metabolites and their regulations, virulence factors and mechanisms
in bacterial pathogenesis and drug resistance, regulations of cellar enzymes, quorum sensing,
physiology of archaebacteria, coordination of cellular processes and mechanisms, and related

experiments.

215744 wm’%ﬁ%ﬁmrmqéw‘%é%uge 3(3-0-6)
Advanced Microbial Pathogenesis

Reulvidesrituiou: murufiuseuvesaey
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Transmission of the bacterial diseases in humans, mechanisms and pathogenesis of the
bacterial infectious diseases, techniques and detection methods for bacterial pathogens, response of
humans to infectious diseases, transmission of the bacterial diseases in animals, mechanisms and
pathogenesis of the microbes in animals, molecular biology of the infectious in humans and animals,
transmission of the fungal diseases, mechanisms, pathogenesis and molecular biology of the fungal
infections, protection and control of fungal diseases, molecular biology of the viral infectious diseases
in humans and animals, mechanisms and pathogenesis of the viral infectious diseases in organisms,

protection and control of viral diseases.

215752 3/N1IM9RaTIINen 3(1-6-2)
Methods in Microbiology
Reulviidesrinuiou: murafiuseuvesaeu
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Method for isolation, identification and maintenance of bacteria, virus cell culture and
detection, scientific publication, molecular tools for study microbes, chemical analysis method for
microbiology, methods for study of fungi, methods for study algae and cyanobacteria, Protista,

statistical method in microbiology, and related experiments.

215759 nsAnwdaszausulnAneUAnAnEN 3(0-3-9)
Independent Study for Graduate Students
Roulevdidesunou: lifl
nsAnwluiosu fuRnmsviousnanniiluideiisiugadaineussynd InfinwazAos
Pauenanusazidausnuvesiitefiiny Jsliidudumilwesiveninug
Laboratory or field investigations on topics in applied microbiology. Students are required

to perform oral presentation and submit written report on studied topics which must not be part of

the thesis.

215761 aunsudsutugevassnidion felafien uasilsladusi 3(2-3-4)
Advanced Taxonomy of Slime Molds, Pseudofungi and Lower Fungi

Reulviidesrinuiou: mussiiiuseuvesdeu
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Principles of taxonomy of slime molds, pseudofungi and lower fungi, sampling and
preservation of specimens, taxonomy of slime molds and importance of slime molds, taxonomy of
pseudofungi and their importance, taxonomy of lower fungi and their importance, classification and
identification of slime molds, pseudofungi and lower fungi using molecular methods, and related

experiments.

215762 aunsudsutugevasildladugs 3(2-3-4)
Advanced Taxonomy of Higher Fungi
Reulviidesrituiou: muraiiuseuvesaeu
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Principles of taxonomy of Fungi, preservation of fungi and herbaria, taxonomy of Basidiomycota
and their importance, taxonomy of Ascomycota and their importance, artificial classification of imperfect
fungi and their importance, classification and identification of higher fungi using molecular methods, and

related experiments.

215771 9ad1nevasiudug 3(3-0-6)
Advanced Soil Microbiology

Revlviidasinunau: musufiueuvesiaey
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The soil environment, the soil microbiome, biogeochemical cycles, bacteria and archaea in
soil, actinobacteria in soil, photosynthetic microorganisms in soil, fungi in soil, microbial interactions
in soil, , bioremediation, plant-associated microorganisms and the rhizosphere, plant-growth

promoting microorganisms, biocontrol.

215780 WoindsTanmanngduvsd 3(3-0-6)
Biofuels from Microorganisms
Reulvidesrituiou: muruiiuseuvesaoy
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Overview of biofuels, processes of biofuel production, hydrocarbon synthesis by
microorganisms, traditional ethanologenic microbes, biodiesel from microalgae and microbes,
biohydrogen, biomethane, microorganisms and petroleum production, microbial genetic engineering

technology related to biofuels, microbial fuel cells, current situation of microbial biofuels.

215781 walulagyaumnsd 3(2-3-4)
Microbial Technology
Revlvildiasrinunou: munnuiureuvesiaeu
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Definition and scope of microbial technology, bacterial concrete, bioplastics, microbial
enhanced oil recovery, microbial biogas production and purification, metagenomics and microbial
technology, probiotics and prebiotics, microbial enzyme technology, solid state fermentation, plant
growth promoting actinobacteria, alternative energy from microorganisms, microbial technology in
agriculture and forest Industry, microbial technology in food industry, optimization of microbial

production, and related experiments.

215782 wialulaganse 3(2-3-4)
Algal Technology

Reulvidesrituiou: muruiiuseuvesaey
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General knowledge about algae, microalgal isolation and purification, microalgal cultivation,
immobilization cultivation, growth monitoring and microalgal harvesting, alternative energy from
algae, biomass energy, biooil, biohydrogen and nitrogen fixation, CO, mitigation by algae, wastewater
and heavy metal treatment by algae, bioindicator by algae, ecological statistic, toxic algae, microalgal
nutrition, antioxidants, pigments, cosmetics and drugs, algae and agriculture, polymer from algae,
algae and forensic science, algal genetic improvement, and related experiments.
215783 walulaBlaulwfadunidiugs 3(2-3-4)

Advanced Microbial Enzyme Technology
Reulviidesriuriou: 215441 vie MumNiTEUYDIFOL
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Basic knowledge in microbial enzyme technology, screening of desired enzyme,
optimization, enzyme extraction, enzyme purification, enzyme kinetic, crystallization and structure
study, enzyme engineering, bioinformatics, application, industrial production, case study, enzyme
screening, experimental strategy and proposed flow, enzyme purification, estimation of times and

enzyme levels, design project calculations, presentation and discussion on assignment.

215784 NSWAININTZUIUMIHEALABAUN3E 3(2-3-4)
Microbial Process Development

Reulviidesrinuiou: muraiiuseuvesaeu
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Processes and development of microbial production, increasing efficiency of bioreactors,
upstream and downstream processes, isolation and screening of novel microbial strains for industrial
production using modern techniques, strain improvement using genetic engineering, and related

experiments.

215785 9892 3nedug 3(2-3-4)
Advanced Microbiology
Reulvidesrituiou: muraiiuseuvesaey
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Overview of current topics in advanced microbiology, genomics, metagenomics, proteomics,
current topic in advance microbiological techniques, advances in algae, advances in fungi, advances
in yeast, current topic in microbial cell factory, current topic in advanced environmental microbiology,

current topic in advanced microbial ecology, intellectual property, bioethics, and related laboratory

experiments.
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Molecular Virology
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Overview of animal viruses, the structures and complexity of virus genomes, interaction of
viruses and receptors, viral replication, expression and control of viral genes, mechanism of virus
infection on cell injury, mechanism of cell transformation by viruses, emerging virus, molecular

detection of virus infection, antiviral drugs, viral vaccine development, immune response to virus

infection, molecular biology of viroid and prion, presentation of recent topics on molecular virology

215788 nSAsENTNUSAUATUAMSUNSARUNILIENIRaTIIneT  1(1-0-2)
Manuscript Preparation for Microbiological Publication
Reulvidesrinuiou: muruiiuseuvesaeoy
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Research and publications, journal impact factor and h-index, online database and microbiological
journal search, criteria for selection of journals for publication, English for writing scientific articles,
experience on writing scientific articles, reasons for manuscript rejection, writing abstract, writing
introduction, writing literature review and methodology, writing results, discussion and conclusion,

writing covering letter, reference management program, plagiarism.

215790 dunuUSealnniegadainerussynd 3 1(1-0-2)
M.S. Seminar in Applied Microbiology 3
Roulvdidesuniow: 215792
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PBWNUNITITY NanareAUTIenan Ty MiRedestuideuaslnsassiveninusveninfnwvesindnu
Seminar presentation by M.S. students on applied microbiological topics, dealing with

research plans, results and discussion in topics related to individual thesis title and research outline
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215791 dunuUTeyalnnigadinameussend 1 1(1-0-2)
M.S. Seminar in Applied Microbiology 1
Roulvfidasinunou: L
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Seminar presentation by M.S. students on current applied microbiological topics, dealing with
extensive literature reviews, results and discussion of the previous studies related to individual thesis

title and research outline.

215792 dunuUTeyalnn1gatiineussend 2 1(1-0-2)
M.S. Seminar in Applied Microbiology 2
Roulvfidasinunow: 215791
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Seminar presentation by M.S. students on applied microbiological topics, dealing with

research plans, results and discussion in topics related to individual thesis title and research outline.

215793 Wadaidenassniunalulagyaunid 1 1(1-0-2)
Selected Topics in Microbial Technology 1
Reulviidesrinuiou: muaaiiiuseuvesideu
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Wenunzaudmsu 15 lusdon1anising
Intensive study of current topics in microbial technology and new development in the field

of microbiology with the total contents appropriate for 15 hours per semester.

215794 Wdaidenassniamalulagadunid 2 2(2-0-4)
Selected Topics in Microbial Technology 2
Reulviidesrinuriou: muaaiiiuseuvesideu
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Intensive study of current topics in microbial technology and new development in the field

of microbiology with the total contents appropriate for 30 hours per semester.
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215795 Wadaidenassnianalulagaaunid 3 3(3-0-6)
Selected Topics in Microbial Technology 3
Revlviidasinunau: musudfiureuvesiaey
nsnwdanluideniamalulagydunidludagduiavinumsivdluaivivgadviver g
fifommnzaudniu 45 Hluweaansine
Intensive study of current topics in microbial technology and new development in the field
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