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3.1.2.1 Plan A Type A 1

Degree Requirements 36 credits
A. Thesis 36 credits
215797 M.S. Thesis 36 credits

B. Academic Activities
1. A student has to organize and present a seminar on the topic related to his/her thesis
once every semester for at least 3 semesters by courses registration (215791,
215792, 215790) and students have to attend seminar every semester that the
course is offered.
2. The whole or part of a thesis must be published/accepted for publication in journal or
an academic media which is accepted in that program, or patent or petty patent.
Student must be the first author of the publication at least 1 article.
3. A student has to report thesis progression to the Graduate School every semester, for
approval by the Chairman of the Graduate Study Committee.
C. Non-credit Courses
1. Graduate School requirement a foreign language

2. Program requirement



2.1 A student has to take following seminar courses:
215791 M.S. SEMINAR IN APPLIED MICROBIOLOGY 1
215792M.S. SEMINAR IN APPLIED MICROBIOLOGY 2
215790M.S. SEMINAR IN APPLIED MICROBIOLOGY 3
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2.2 A student may take courses necessary for his/her thesis under the recommendation

of the Graduate Program Administrative Committee.

3.1.2.2 Plan A Type A 2

Degree Requirements Total a minimum of

A. Coursework a minimum of
1. Graduate Courses a minimum of
1.1 Field of concentration courses a minimum of

1.1.1 Required courses

215791 M.S. SEMINAR IN APPLIED MICROBIOLOGY 1

215792 M.S. SEMINAR IN APPLIED MICROBIOLOGY 2
1.1.2 Elective courses a minimum of

(List of courses in 2157.. from list)

215711 FOOD BACTERIOLOGY

215713 PLANT VIROLOGY

215732 ADVANCED YEAST GENETICS

215733 MICROBIAL GENOMICS

36 credits
21 credits
21 credits
15 credits
2 credits
1 credit
1 credit
13 credits

3 credits
3 credits
3 credits
3 credits

215734 MOLECULAR MICROBIOLOGY AND IMMUNOLOGY TECHNOLOGY 3 credits

215741 PHYSIOLOGY OF FUNGI

215742 ADVANCED PHYSIOLOGY OF PLANT PATHOGENS

215743 ADVANCED BACTERIAL PHYSIOLOGY

215744 ADVANCED MICROBIAL PATHOGENESIS

215752 METHODS IN MICROBIOLOGY

215759 INDEPENDENT STUDY FOR GRADUATE STUDENTS

215761 ADVANCED TAXONOMY OF SLIME MOLDS AND LOWER FUNGI
215762 ADVANCED TAXONOMY OF HIGHER FUNGI

215771 SOIL BACTERIOLOGY

3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
3 credits
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215780 ALTERNATIVE ENERGY 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 IN MICROBIOLOGY 3 credits
215787 MOLECULAR VIROLOGY 3 credits

215788 MANUSCRIPT PREPARATION FOR MICROBIOLOGICAL

PUBLICATION 1 credit
215793 SELECTED TOPICS IN MICROBIAL TECHNOLOGY 1 credit
215794 SELECTED TOPICS IN MICROBIAL TECHNOLOGY 2 credits
215795 SELECTED TOPICS IN MICROBIAL TECHNOLOGY 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 © credits

To take courses related to the field of Microbiology under the recommendation
of the Chairperson of the Thesis Advisory Committee. If the student do not
take any courses in 1.2.2 elective course of other coures, the student has

to take courses in 1.1.2 elective courses of graduate courses.

2. Advanced Undergraduate Coureses None
B. Thesis 15 credits
215799 M.S. Thesis 15 credits

C. Non-credit Courses
1. Graduate School requirement: a foreign language
2. Program requirement None

D. Academic Activities
The whole or part of a thesis must be published/accepted for publication in journal or an
academic media which is accepted in that program, or presented in the conference with
proceedings which have an editorial board (full paper proceedings), or patent or petty

patent. Student must be the first author of publication at least 1 article.
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Note: Courses in the field of concentration are courses in graduate level in Microbiology.

3.1.3 A5TUIRIYT
(1) KNIAILIUIAL

215791

215792

215790

Aurwneyanimeqadainaszynd 1
(M.S. SEMINAR IN APPLIED MICROBIOLOGY 1)
AuswnBryanimneqadadnentszend 2
(M.S. SEMINAR IN APPLIED MICROBIOLOGY 2)
AunuS3yynlmeqadainendszgng 3
(M.S. SEMINAR IN APPLIED MICROBIOLOGY 3)

(LRWIZNY N UY N 1)

(2) ‘Vi3~|'Jﬂ%‘b”lt?]ﬁﬂ?uﬂ’l‘ll’ﬁ’ﬂ"nﬁwq%

215711

215713

215732

215733

215734

215741

215742

LUATSEIVIY12DIBINNT

(FOOD BACTERIOLOGY)

Tosaananluiy

(PLANT VIROLOGY)

¥
o o/

WUGANERSEasi g

Y

(ADVANCED YEAST GENETICS)

a

AluRndupsqAumad
(MICROBIAL GENOMICS)

s a D Ay o A
"*ZZ\]%’J’JV]EI"ITNLZ\]‘QZ\]LL@%LWﬂTuT@EIQN@NﬂH’JW%IW

(MOLECULAR MICROBIOLOGY AND IMMUNOLOGY

TECHNOLOGY)
A3sAngaan (9
(PHYSIOLOGY OF FUNGI)

aBTinendugeaslsaity

(ADVANCED PHYSIOLOGY OF PLANT PATHOGENS)

G

1(1-0-2)

1(1-0-2)

1(1-0-2)

3 (2-3-4)

3 (3-0-6)

3 (2-3-4)

3 (3-0-6)

3 (3-0-06)

3 (2-3-4)

3 (3-0-6)



215743

215744

215752

215759

215761

215762

215771

215780

215781

215782

215783

215784

215785
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Mg dugeeesluAiay 3 (2-3-4)

(ADVANCED BACTERIAL PHYSIOLOGY)

[
a A o o/

WenBnUlAI N AUVEHduga 3 (3-0-6)
(ADVANCED MICROBIAL PATHOGENESIS)

ABN1INNYABIINYT 3 (1-6-2)
(METHODS IN MICROBIOLOGY)

NM9ANENERTEAMIUIN AN TUARANEA 3 daefin

(INDEPENDENT STUDY FOR GRADUATE STUDENTS)

aynaaismilgerasTIanuazausi 3 (2-3-4)
(ADVANCED TAXONOMY OF SLIME MOLDS AND

LOWER FUNGI)

aynaaismigerasilslatugs 3 (2-3-4)
(ADVANCED TAXONOMY OF HIGHER FUNGI)

wuAfEeAnen A 3 (2-3-4)
(SOIL BACTERIOLOGY)

NRNUNWADNIINTAUNAE 3 (3-0-6)
(ALTERNATIVE ENERGY FROM MICROORGANISMS)

wia sl adeaunas 3 (2-3-4)

9

(MICROBIAL TECHNOLOGY)

wiA sl adangns 3 (2-3-4)

(ALGAL TECHNOLOGY)

[
o/

wialulagioulniqAnumadaugs 3 (2-3-4)

(ADVANCED MICROBIAL ENZYME TECHNOLOGY)
ATRRHUINITUINNTNAR LA RUN TS 3 (2-3-4)
(MICROBIAL PROCESS DEVELOPMENT)

qagaAnedug 3 (2-3-4)

(ADVANCED IN MICROBIOLOGY)
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215787  [himaneszauluana 3 (3-0-6)

(MOLECULAR VIROLOGY)

o a o

215788  MAAEHNANUEAURUTUAIMTUNITANNRNI1TTENI 1(1-0-2)
9aTIINYN
(MANUSCRIPT PREPARATION FOR MICROBIOLOGICAL
PUBLICATION)

215793  VdalAanasannunaluladeaunas 1(1-0-2)

9

(SELECTED TOPICS IN MICROBIAL TECHNOLOGY)

o

215794 aAanaTIINA Ll adeRuyEs 2 (2-0-4)

9

(SELECTED TOPICS IN MICROBIAL TECHNOLOGY)

o

215795 aAanaTIIanA Ll adeRuyEs 3 (3-0-6)

9

(SELECTED TOPICS IN MICROBIAL TECHNOLOGY)

(3) RHIATANADNUBANIVTIA RN
Tidn 6 mibefia WidenGeunszundenfiieadesiugadainainsaans
Wineaur8981915871U5 nEn

(4) KNIAINYTRNUS

215797  Angfinususygyin 36 MHagfie
(M.S. Thesis)

215799  Angnfiwususyyiin 15 ydagfn
(M.S. Thesis)

RNTBLAG AT THIHIEYDILATTRANTLUIWIEN

ANz UATRA Etueliusaen 6 wan saseli
1. RIEINFILTN LARNEY ADATUATANARYN/ANYNATNTinT YU AR
2. @INAN3DY  uEAsiN ngruaNRTTYAu TR ANEN
3. WINANRY  uaaedle wsamss Tuanendnn

4. @ANNHIY UAAITN BHNTNYBINNIANYIBITEN
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3.1.4 WAASNRNITANET

3.1.4.1 WY 1 LUy 1 1

it 1
mansAnEai 1 wigfin mansAnEAi 2 wiagfin
awmzifouieBuinises 0 215797 | Aveniiwniiioyiin 12
NNINYRY
FoUHWEBRN B AT - 215791 ﬁwmu’%iyiyﬂwmw@%fﬁwm -
Uazang 1
N A9 TN -
99N 0 59N 12
7 2
mansAnEd 1 wusfin MAnSAnEIT 2 wusfin
215797 | Angnfinuiuseyaln 12 202797 | AngninusuByyiin 12
215792 | dnnu Ay lnmneqadainen - 215790 | dnnuBeyaynnmneqadainen -
Uszyne 2 Uszynd 3
- NOUAINYANUE -
994 12 59 12

iquwﬁwﬁmmfmwé’ngms 36 wuHaEfin

3.1.4.2 UWNK A LUy 2

1 1

ANANISANEIN 1 wHefin AMANISANYIN 2 nHefin

2157.. | navuadArideniuanaiden 9 215799 | Aveniinwniiioyiin 5
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aoUHWEBuln sy - 215791 | @ Buanlimieqaiaiven 1
Uazang 1
2157.. | navuaAridenluaneidzvde 6
NITUMITURANUBNAIVTIET
(€inf)
wuaviadalasedrdinginug -
59N 9 9% 12
7 2
mAnsAnE 1 wuEfin AMAnsANER 2 wuaEfin
215799 | AnanfinuiiEyoiln 5 215799 | AveninwuiiSoiin 5
215792 ﬁwmu’%iyiyﬁwmw@%fﬁwm 1 NDUAINETANUS -
Uazand 2
2157.. AsruATAen uazadn 4
59N 10 59N 5

swwﬁwﬁmmamwﬁ’ﬂgmsTaiﬁ'aﬂﬂ':h 36 WHagfia

sz TunAnman

3.2 #a ﬁﬁLmﬂmm@mg@wmmmsé

3.2.1 mmsﬁﬂszémﬁ'ﬂgm

¥
3.1.5 AMBEUIEANYME NS UIWIAT (VI\‘Iﬂ”l‘l&l”lT‘Vlf:l Llﬂzﬂﬁ‘l‘:‘l”l’ﬂ\‘lﬂq‘ﬂ)

ANTLITHEDU ERULLY,

Halua/flank WRITH

AMYIANTTANET (§127), WeUsy | 3eusaw

# %'ﬂ—muﬂqa NOLIW, flaqiiu 159 (AN

HfidnSanisinun NANGANS \3a9
Tuszes 5
w5 | ud. | @5 | uA. |_ |

Uage)*
1| FL.A9. FIYENT AUDY Ph.D. (Applied Microbiology), 75 |76 |70 |87 | 550 (80)

Hokkaido University, Japan, 1993

LN (3RTIINLN),

HWIILIRLLNENSFITRS, 2518

WLU. (NEFTAERS),

NnAgnRegus N, 2515
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ANTLITHEDU ERULLY,
/Ao HNRITH
AMYIANTTANET (§12), WeUsy | 3eusaw
# %'ﬂ—muﬂqa NOLIW, flaqiiu 159 (AU
HHanSanisinun NANGANS Eag
- Tuszes 5
M3 | UA. | B3 | uA. | |
Uage)*
2 | wet.os. anang agiliuge m.o. (malulagdanan), 41 |47 |36 |58 | 38(8)
W ANEdedea s, 2547
MWL, @),
W ANededea i, 2532
WU, (INEATAIENT),
NATAINERELNBATANENT, 2527
3 | welng. Bl ATTNANT Ph.D. (Biology), 59 |40 |54 |50 65 (14)
University of Essex, UK, 2000
WY, (8BIINEN),
NAILNRaNARR, 2537
MU, (ARANTUNYIS),
W Anededea i, 2534
4 | WA, WoHa Neala Ph.D. (Microbiology), 69 |63 |64 |73 40 (7)
Louisiana State University, USA,
1999
WU, (ARANTITUWNE),
W ANEdedea s, 2531
5 | 9PL.A9. NIDITI Ph.D. (Microbiology), 21 |47 |16 |58 73 (16)
’%’uvm‘ﬁimg’ﬁ University of Cardiff, UK, 1999
MWL, @),
W Anededea i, 2538
*fanTianduRanasmngdsnnms niaduaii 35 aufiazytunnauuen
3.2.2 819158915291
, , AMIMNISANEI (F121327), ATITUFDW TN
7 FB-WINANA v . . .
HAOTUR, Useine Halaa/FUaA WA
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ffidnSansfinun Saudulss| 3wsam
flaqiiu R
3 ningns | (314U
‘a9
03 | ug. | % | ue |(WezEE5
Taga)*
F.O9. ANYANT AEDY Ph.D. (Applied Microbiology), 75 |76 |70 |87 550
Hokkaido University, Japan, 1993 (80)
LN (38TIINEN),
NAAINEIRELNEATFIENS, 2518
WLU. (INEATANTRT),
W Anendedea g, 2515
weas. anans agiliugy | wa. naluladdanm), 41 |47 |36 |58 38
W ANEAeTea s, 2547 (8)
WL, @),
W Anededea s, 2532
WU, (INEATFNENT),
NAIVYIRUNEATANARS, 2527
HALAT. BINE m5:)ana | Ph.D. (Biology), 59 |40 |54 |50 65
University of Essex, UK, 2000 (14)
LN (38TIINLN),
NAINLNRUNTARR, 2537
WU, (ARANITUWNE),
W Anededea s, 2534
AT, WeNa a9l Ph.D. (Microbiology), 69 |63 |64 |73 40
Louisiana State University, USA, (7)
1999
MU, (WARANTUNYISD),
W Anededea g, 2531
IAAT. NIDIITIN Ph.D. (Microbiology), 21 47 | 1.6 5.8 73
TUNITIONNI University of Cardiff, UK, 1999 (16)
WU, (Bnen),
W Anededea i, 2538
2.A9. FINT INOLNTY MW.A. (BaAVaN), 68 |28 |63 |38 25
W Anededea g, 2551 (9)
W.H. @A),




25

ANTLITHEDU 1IN
/Ao NRITH
AMYIANTTANET (§1273%7), SaSuse| 3TEIIN
4 & . flaqiiu R
7 FB-WINANA N, Uszine I nangms | (I
HHanSansinun ‘S
o2 st | o3 | ue, |WeEEE 5
Taga)*
W ANEAeTea s, 2545
W.U. (3RBIINEN),
WA dea i, 2542
7 | 2.9 YN YT | A @A), 68 |18 |63 |29 45
W ANEAeTea s, 2548 (14)
WLU. (INEATANTRT),
W ANeAedea i, 2542
8 | 9A.A3. g9f Wansiena | Drrer.nat (Biologie), 46 |34 |41 |48 540
Innshbruck Universitat, Germany, (47)
1996
W.H. @Anen),
NAANERELNEATFIENS, 2519
MWL, @),
WA dea i, 2514
9 | 8.9 7§ Uguanad Ph.D. (Microbiology), 85 |60 |80 |70 103
University of Newcastle, UK, 2005 (25)
LN (38TIINLN),
NATINEIRELNBATANENT, 2542
WU, (BAanen),
W Anendedea g, 2536
10 | wel.ag. anedeld uasanti® | Ph.D. (Biology), 60 |13 |55 |23 35
University of Essex, UK, 1999 (0)

WM.N. (38TIINLN),
NANINENRUNEATANERS, 2525
WU, [@7ANe),

HAIINLIRYSTHATN, 2522

*Faian e AuAaNaINAEINIg NsAue31 398 aufiszyTunianuan




3.2.3 919158 NLAY

26

i %@—muﬂq@ A Nfim
1| 97, Sufe audlae M.Agr.Sc (Soil Science) #1919n1908Y
University of Reading, UK, 1972 | AAA%n@9inen
wAngndeBaalna
2 | el wang gnluRsmd (M.Sc. (Medical Science #1319n1sdungy
Unversity of Bristol, UK, 1974 APAYNBIINEN
WA Ae Bl
3 Assist. Prof. Dr. Noowarat Ph.D. (Applied Microbiology) Thompson River University,
Cheeptham* Hokkaido University, Japan, 1999 | Canada
4 | Assoc. Prof. Dr. Kavin D. Ph.D. (Marine Mycology) NAngnasLHN AN
Hyde* Portsmouth University, UK, 1985
5 Dr. Eric H.C. McKenzie* Ph.D. (Mycology) Landcare Research, New
Cambridge University, UK, 1975 | Zaeland
6 Assoc. Prof. Dr. Masaharu Ph.D (Agriculture) The University Tokyo, Japan
Ishii* University of Tokyo, Japan, 1986
7 Dr. Akihiro Tuji* Ph.D (Science) National Museum of Nature and
Kyoto University, Japan, 1998 Science, Japan
8 Prof. Dr. Konrad Wolowski* Ph.D (Botany) W. Szafer Institute of Botany,
W. Szafer Institute of Botany, Polish Academy of Science,
Polish Academy of Science, Poland
Poland, 1985
9 Prof. Dr. Jiri Komarek* Ph.D (Science) University of South Bohemia,
Charles’ University in Prague, Czech Republic
Czech Republic, 1956
10 Prof Dr. Michael Burgett* PhD (Entomology) Oregon State University, USA

Cornell University, USA, 1973

1

Dr. Lilia de Guzman*

PhD (Entomology)

Louisiana State University, USA,

1994

USDA, Baton Rouge, USA

“fupnarsdiifBneinefinusson BlHdueansdiaeu
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4. 29AUSENAaUINYINUUSEAUNTTHATANKIN

gl

5. FAATARALAYINUNISVIN L ASI9THISDITHINY

5.1 Arasulglnase

o Y

viadeAneniinusfeafeadesiunisinussdaauslve  wiawaluladsinaedin

s A I a

98T9Anen viaeRgndesiunisiedaannsiiiedms Uimmme i HiAndselomd sisiides

9 U
1

) =

\wiadafisiAnuiamnisafnuiduaiguin FNUYBIENBUNTIINENANTEALTNEN
Aenfinus uarireusnddefiauisarinaienietustesinafinmue
5.2 HIRTFINHANTGITLUS
o/ = v v dl o/ o/ ddl o o/ dgj dl o =
nfnunfiaasiuazaanudinle  fgatundnnisuazngugiiddnybuieniivinniside
awnInAesedlam  sasisszgndaanadinezuarnsdieaecilefivanzansenisud
Hayidulandliemdds amnsafamuaufimimidsns  uazianiluwndng
a dl dl o v o Y A o [ exd'd o = a 1 Aa
yasgneArfifiesdinsiuiaiedss uandugitinueneilagn TnefinsAnegilianso-
1 @ A v a g =3 ~ 1Y
anos uaragnafinsruy amnsadudu sousan Anen Aot uazagUUssdngmn et
Mnsudlatfymiiulandddeetnaadnonssd
5.3 A9
WA A HUL N 1 AIANT9RNET 2 TN1eRnedl 189 nian1einend 2 TIn1sanuii 2
WA N LUL N 2 AMANTITANEIT 2 Tnefnei? 189 n1An19AneI9 2 Tn19FneIi 2
5.4 31WIURHIBTAR
WAW N HUL AT 36 uuaefin
WNK N UUL N 2 15 widasfie
5.5 AMSLAUNAS
flanesdiusnunAnenfinuseasinfned3ygyiln vmdihdudsinisfineuaznig

L4

vangninus  Tagenansdfiusnuineninusnandeadiueneadazdndeinon@tByan
wnvdafieuwin  vidauiugdasiunimadmnasilsndisasrmanaanseluaaninny
yEamadnfidiuity  uasiiuszauntsoiiunsinadeiflidemilesnafinuniies
Uy daupransdifiudnunaneninnssasdioniinanstadilazdn vidagvasnon@inieuen

winAnendp@ealvel  Anan@lignemBediounin  sEadiudsiseiumimidnnnis
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v o g

Tripnndnseermanstansd e Ry s ianiugme  wasillsyaunisaltnisrin
A5efinlddnmilerasnisRneiesuUB ey
5.6 NseUIRNITUSELAUNE

Fatinfnuwidneiinuiaeoudn  dasdmindustidniianysolnadoimunans
Tosdisinends N9 ABUazANiINNTNEI9Niinnan st iUE N AN NN AR ATENTTH-
mafiUanuAnginugWiaadiurenaey  ilinAnundasdegidsAneinusiinann
LEHBHNNANATET  IBLENEER AN THNNTNBLANENINWE AADEUA  TAgnTInnnsaey
FnginusdaaiulUandafifunisfnevessniinende@ea s TFILNITANEITEAL
ToudfinAnen  sinfineezFsunisUssfinannnisinauslneUinilasenmengsunis  nng
PAUFAININ uAzAINTEasdun Mg Sediesdamnmidnllansannsgmneisng
VANGATUAN N WU N 1 WAIWAIeinusfeslfsunsified vaesdeidpaniifiunis i
HAITWAD AT BINANESUNsean s AR TSR Refisinnddnnnis sadsu
fuonsuluaaAsiy viafnnsanavsiinanioenanting Inensmsunanasnidneninug
WadFaniafnunesdasfiterevindnuniufausnatietion 1 e nangaTum 1 WL 0 2
HAITWANENTINUEF RS UNNSARNT Waaneeiem NS I NaEaRIWTeY Na9
Trsumseensu i ARaituansm st Refimindnnig  saluiisensutuannfriiy wie
Lﬂuﬂﬁi@ﬁm:ﬁuﬁmmﬁﬁmmmm‘jﬁizﬁmﬂ’uLﬁu (full paper proceedings)
vaafinsanavsinadeaydniing  Tasniameundnasdnginudiiodiganisfine

qrfasiifavasinfnuiiduialsnagteiias 1 309



29

d' a 2 -4 a
NHIAN 4. Nﬂﬂ’“l‘iLﬁﬂugltﬂzﬂ@ﬂﬂﬁﬂﬁiﬂ’ﬂuLl,ﬂzﬂ’“l‘iﬂ‘izLNHN@

1. msﬁmmqmﬁ’ﬂumzﬁLﬂuﬂmﬁ’ﬂﬁﬂuﬁ

@mﬁ’ﬂumzﬁmu

fmqwﬁmsﬂammzﬁ@nssuﬁ'ﬂﬁﬂm

1. Aedu vindu wanidendinsuditloynn (s
agnafiusruunazsnzan daan3tuanans
syAuAnylnmugataanguszgndionin
ngufuazaplfifmduedei @m0
mAdTuazUszynd Fedammnzaniunis

Usznaudnndnuazimunndaans mllf

n@g‘mémsa@u

Amuanaaunans iuanaAsiiduians
NPT IHATR ST AUYB ey Inannien
9azInlszyne
fE9nnsBanlasdnentan gy
waTUfIR
Thidindannisaussiftafiniinuzniside
Adu

=)

WiSawdfaamuns uaznisRnAduUGR

1 o o o =1
NRATLHUSHNY BN AN 1T ETIUE N WA
9INHBEIBIDY
AN AN AR NAIUATINTT 7]
U324331n15 UAUlIEULYANNATINIG
AFANA T a139N1S

U A o/ 1 o/ o/
waumﬁﬁﬁ:ﬁmuumﬁquﬂuuﬂﬁﬂm

A998 LATHNITYIINNOIWDN

a @ 8
NINFTTHURNANKT

ANTBUTHNNS ISR TaAN e AN ERS
NSNS TY1YRAEAR DNITRNNWIN LAY
NI URVEIN AT

N9RUAN 59059 Uaziauadiayaman;
UAENANTHITE

ANTRNNUITINAVENANET A998
SaRaTnASaNnanTAN
navinasaTulasennsiianla

NI LEUBNAIEATINTT WTIUST AN




30

qmﬁnmuzﬁmy

-4 a W 28
ﬂﬂq%ﬁﬂﬁiﬂﬂuuﬂ:ﬂ@ﬂiiﬂuﬂﬁﬂ‘lsl"l

— A RRNARAIIHNINAEINNE N9 RS YN
=1 : =y o =Y
N9 RINN AN NIBINTS

— AMSEAUUSTURAUNAITUINETRINIS

2. flAuesen 935998 wazviwindiiu
= a v o ! & a =
WALBs SURArRUARYIRes AENEN UAL

NIAN

NRYNENITNDN

- duEBNLATARAUNININANEY 99981
U33eulA TN AN luANENetlayayn
uaztioyadauyana n1atnaluladlmie
gnéiasiianiamuIAIRy IHUN153NEN

|
o

AILIARBNLAZNITN NN TEIEI N

flanssNunFAnLI

- mﬁiL’%‘ﬂuﬁﬁfmmuLmTuL‘%m%ﬁmm‘mﬂm
Agn Ansnedygyuaziayadiuynna

_ AM9EEAUNINEBITIITAEATUN1IATEIAU
Tudoan  nadiugflessenussnldnin
TunsruaATRseuEDA99NS AN
U3nu3nenfinug

o

_ nseusnAHlannnalunsiingy Nl

WATNITIANITENTLARYEDRNNAS Tna
ATl aNANTENUABRIUIAADN WAZNT
o Ao

W aEu

- MIHIERBHAITATINNT Uz AYINS
WADNITREUUNAIINAITINITNBNTTANNN

peI9HAMIETIN 93UTITN UATITTUILTION

v v o/ v

3. faudiuads W3 3dnuasamannwg

U U

AMEANBILATHAINAINITONMUIAIINS
WeRmwaues  Haouaunsaiunis i

ﬂ’]H’]TVIEI LL@Zﬂ"IH’]W’NU‘EtL'ﬂﬂTuﬂ"l‘iﬁ'ﬂN”‘l‘i

une HIA Ll as (55

NRYNENITHDY

_ AndiinAnuadwlanddsefivionng uag
wengumaulandiloymi Taanisfuaimn
AU AU AU oy AR E WA E BN
VEIFULD

- goaBnFmsunsnasdTe tugUuuusne




31

qmﬁnmuzﬁmy ﬂ@qwémsmmm:ﬁ@ﬂssuﬁ'ﬂﬁﬂm

Tael#vantsnneuaznnuisszme

flanssudnAnun

- maiuarenaeEaansiiaulaan
FamsUfiiRiesuazniafundideduf

Hinyaanansine

- maiuarenaeEa A lae s
AT NEUAZNTE AN TNA

- m‘zﬁ’]muﬂwmm’ﬁmm{fuﬁﬂ‘a:ﬁu%mmﬁ
Aufiufieansurasuise

- nadauumasArInisiant ARy
SRRV ChT C LR RO Ey NI

NFINNIINAUNTAN (peer review)

2. msﬁ’mmwamﬂ‘%ﬂuﬁ?mwimé’qu
2.1 AMETIN FSUEFSH

2.1.1 HANIFITUUFFHATEITN A3TTTN

4 Y A

AaznnIHATATLAANISIIN 938599 Ruaazuardadndgedn Hassa1usans

q

NMATINTUAATEN T3 A599BINAT UREANNSURATBLSBRUBILATAIAN Tnngsuile

=

uwazdiatefusaeg  sevavAnauardnn  fnmzansdufiuasdenn ssnsavinesaduia

uazaN1TauA (adednusisuaranduANAIAt  WATNANBUAZSLNG  AuNARiveeINEY

U

& | o £ a c'{ &
FINYIN Lﬂq‘jweiu@mﬂqLL@:ﬂﬂﬂﬂ‘jﬂ@\jﬂqu Lﬂuﬂl‘%?ﬂﬂ

2.1.2 NAENENTRERATERMUINISFeUEMIUAMETTH A5LE55H
UgnialhinAnunaszminfenandrdgeesnisisudondds nsmsesiainan
= o A o = y o/ o v A Qﬂldl v ¥ L
nsfirnsuRareuTunsyien fas@ednd uwarliifesigan  diullenensdiaeuuas
81913 NE [FapAuNINEaInmMeTIN 9385390 TN NIaunTEATuas Iunavinade
FIIIRNITIARINIIHAUGTHAMETIN 9385990 191 Nsengaadalrsndainfnundiving

WReaa waraswlalaminigangon g

2.1.3 NAYNENITUSLIRUNANTITIFURIATUAUETIH 38N




32

— U5 RNeINNITATIF B AN IBIHN AN HNITE TS NNTRINIHATNTNALA
FYYLIRTINAUNN I LAZNIFIINATNTTN

— U5 AN N AN ED AR N9 RO U LAY N 19T LN TN AN AT E

2.2 A5

2.2.1 HANIFITUUFAIHAIING

|
o/

= v ¥ dl o/ o/ a4 o dy dl
NﬁQWNELLﬂtﬂQWNL"EI"IT'VLﬂEI'JﬂU‘ﬁNﬂﬂ’]‘iLLZ\]%VIqwgﬂﬂqﬂfyTuLuﬂﬁﬂVlﬁﬂE”l

1 1
= A A

awnsaaAlm  savidsrgndannadvinezuarnisiinseslafiviinganiunisuila
Ty swnsafnssaEfinaimisdsnisuaziaanes iuumeni s esann g fianen
Waliidafuntsuaswulas uandinlanansznuessmaluladlmiq sunsaysannisaanug

tuirnuniuaduaandaug MAuades

2.2.2 NAENENTRERATERMUINISFauEiuAHE
Tnsseulmannmaneguuuy  Teaubsimannismmeel waznisUszand
UiRluanmuandasdetigness  daliinnsdusniesdiauenasumndmnisnialu

AR TINVIIFILETH LN LN N RTINS IS AU B LA LA LIMNWNR

2.2.3 NAYNEN1TUSLIRUNANTITITNFFHAIINS
- NANANaULas
— ANSEDUNANANALASUAIYNALTYUTBITIETYN
~ snaeuiinAnEdanii
- meiauese S
- aiuarenasmlinalaArINIeEe s uIMNasNITArINg ifinns
LNSILLNG

— NNSEDUANEIRNUS

2.3 Ninyzniey sy
a L 2 >3
2.3.1 NANS3ERSATINYE ey
U
2 v a a va o/ a ldT 1 a a
Harsinenanguiuaznialfifiunisdnnisudun nsiiilandanisisnns
WAATEN  UATABUNUUIARS BHLAT a3 9aTI AN RaUaNadlssi B ety anunsald

nasiialunsinaulauannsaifidioyabiiame  amnsadanssd ualinasnian



33

AFANANIATINT YERINBHNATTN  uaziaAHAnDAdg Tnanisysonnis i
fupsdamiRsEeiansiivanus e amnsalimaiaviowsemnizieunig
a 4 4 = Ao o 1% ' v 4 =K o o o =
Anansidsnswidedapiidudenlfistwaiassd  santeoimmnisagluarioauaund
Agndaaluanr@rnisvdeddn - Fu1T0NLENEALATRNNS IATINNTRAYYEalATINS
A5adunininnis fsamues TaenistiaasdvisnianguijuaznaUfi® aasadennsli

watlans3dauas iieaguiianysel  SwenapsdannirasuwamienisUfiR ananiie

e

GG

2.3.2 nagninisaaufitiiunisimuinisBeniswinezmsiiygya
NANSTUIAZ R ANTSSaun1sRaRTiinagns unsWmINITE RS fm

L

v 1
MRz d1at19asuAsH 1219 ATSHNINURNKANSIaY msmT@wﬁ%ﬂmﬂ{lsymﬁ
a ' a o a a P = a wa = P @ e A o
Hagl asisale  Anginus msNmJQummsmaLguwﬂmm{’fﬁmsmmma
INUIAIAAS ARBAFUNITIAUBHNA efmmﬁﬂmmssfuﬁﬂszquéquﬁuﬂ'ﬂﬁﬂmwg@ﬂ'ﬂ%ﬁ

A = aa a
ﬂ‘u"’] ﬂi’ﬂwﬂx‘l’mmwNwd?u’z”liﬂ”ﬁ’zﬁ"m"li

2.3.3 nagninisdssiivkanisizausaninuenitsilegy
Usziunalaenisaouluguuusineg  ww nsseudied@en  @euUfiRnns
aoulnan  uazaaLAnefiweg  saennspensu e Adef FSunisiawe tuiiuszegn

APINITNIBRIRNANTYINTTH

2.4 INYLAIMHTNAUEILNINYAARUALAITHTURA YD

2.4.1 HANNSIFEUEFTIUTNBEANANARESENINAIYARRUAZ AN TH
Mssularay

Sanmedinsin - amnsnfeaatunguammainaneiants meuaznnsdfngs
atafissdvinm  asnsaudlaifogmifidandudewdnnuesensiugimnananta
fagmias  asnsasinaulatuntadiinemdagmuauarannTUssinauesld 59
Meunsiun1sUS Ul gemuea HfUssAnEnmiunsUfiRemssiuged  fannsuRegeuly
MaAerasnesasdnflofuiiuntnnfaitinisdnnistielduguaziiogmisiieeg
uansaanvinEzniafudiniotamanzanaalanauazaaminigel ieifinynuszansnin

Tunsvinenmeangs



34

2.4.2 ﬂ'mqwémsaﬁuﬁ?%?umﬁﬁmmmst‘%ﬂu§é’quﬁ’ﬂmmwﬁ’uﬁué‘swdw

qﬂﬂmmzmm%'uﬁmﬁ@u

Tnnaseuuaznistdefiinisimunfansanlivinemudiungn  ansiniidesinns
Uszamsemiy TinAnunflaniainnsdinaaninmduguen inaF3onstenduiiuas
fonn Fdnniadeaazuaznnsud latfoyniisdandauazdauss savarinduuazaaasa i
donazgnduamnirnistumiaseudug WEsmamsundnasmddelusUuusg e

N1911197%4 NM3ReseABaNT uarn1T3URsAHARLiNY BNy ARSEY

2.4.3 NAYNEN1TUTLLRUNANTITTENEA TN HLAMINTNAUTIENTINIAAR LAY
ANNSUR AT

UstiunapuAniinaIneeaditinen dunsmginssneesinfnen wazlezifiv
ANADNINIDIHNGHATA AR AET RS UNaUs s uazneTuTzazinafidmun  Ussifiuna

1NNIFEBLANYIHNUTURLNITLBNTUHNRINWFNNAIINTDWZ DU AARNILUBN

2.5 inuzlunsiasiedidediaan nsieass uasnistimaluladasawne
2.5.1 nanssieuifininuzlunsinsfidediaae AR WAZAS I
wialuladarsaund
fvinuzunnstiirdastefidniuidegtuilagiudenisvinsmiifeatunnsldansa-
weuaznaliladfoasagiamanzan annsadansasiayanisadamansuaradn e
slfunsAneduadntigmn aquifumn uazaweuuzui g udmsingg AHNTADENT

=

1 p=\ a 1 o/ ! J 5 a a
e NHUITRNBNNUAZ B MNNZANTLNANYAARSNS] TI9WNNNAEINITUAZATIEN 39nE

gl Iegnisianesnesmisuguuuufidunnemsuasidumnents  duRedifiag

NATINITUALATIIN 98NN TANUSvEalATINTAURITId Ay

25.2 ﬂaqwémsﬂauﬁ?ﬁumsﬁmmmst‘%ﬂu:éé’huﬁ’ﬂm?ums"immzﬁ@e(51":
|82 NSREATS wasns EwAlulaE NS

nagmsHazAfinnfsiuassndvnnsaeuaz Ay TnalvinAnuaudiifoym
Apvitss@nsnmeedsnisudtlogyn  uasliinausunfnresnisufilymn  e19iinng

A9nsolluddnnisszndwenansduazngusinfnen



35

2.5.3 nagninisdszifiunanisiseuiinuinuztunsiiasedidednae nns
Aaans uaznsimalulagasaune

Uszifiwanmafianainaue lnslivges] nnsadentieasdionamailadasaune
vaandamaniuazadafiittia MAZUSANANNAHAINITAIWNIDBLNWANE N3

=y A dl A 1 a a !
denlfiedaciioseg nsefdsenadifnunsieg



3. WNHTTULAAINITNTZATY AN IURATBUNIATFIRHNANITITUUEENT2UINTYT (Curriculum mapping)

92U AMETTN A3UFTTN ANS inweeiy IN¥ZAH | VINWZA15AIZA
ANNWETZNIN VAR NS
UARRUATAN | HEF1TuAT NSLE
Sutinray wialulad
NVTHUNA
1.1 1.2 1.3 14 2.1 22 |23 2.4 3.1 32 |33 |41 42 | 4.3 5.1 52 |53
WNIATAIIIAY
215797 AnanfinusBeyain o © ® ® o | o o o o o o o o o o o
215799 AngnfinusUseyeyrin ) ® o o6 | 6 o o o o o o o o o
215791 dnswntBeyalvnieqadadnen
. o o o o o o o o o o
qzgng 1
215792 dnnmnUSeyay1nn19qatainen
. o o o o o o o o o o
Ugeyne 2
215790 AnsWnLBey a1 lneqgadadnen
. o o o o o o o o o o
Uqeyne 3
nuIAAT AN MR AN
215711 WUATIEEANYNVBIDINTG e | o o o o | o o | @ ° ° °
215713 TaaAnen i P P P P PY PY P P
215732 W‘L&ﬁﬁﬁﬂ&l%ﬁﬂ (il/uq& Y Y Y o Y Y Y
215733 %Tuﬁﬂﬁﬂam@gﬁw‘%é Y ® Y Y ® Y Y Y




ASTUINIAT ANEIIH F3UETIH ANNS Minweyneiley gy NARZAIN  [INYZAI5IATIER
NHNWETZ1I9 LB9IALAY NS
UARRUAZANH | FBdsuay sLa
SuRmgay wialulad
NSRRI
11 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3 | 4.1 4.2 4.3 5.1 5.2 5.3
215734 qagaAnenluanauazmalulad
e o o [ o o o o o o o o
QRANTWINEN
215741 §39Ane1209Wa (e e | o o | o | o e | o e | o °
A a g; =
215742 sasAvendugernslsaiiy e | o e | o ° ° e | o °
A a g; a A
215743 §35AneNIugeresuUAflGe °® o | o | o PO S ® °
a o a a = o‘z
215744 weBAulna g AuyEdIugs ° e o | o e | o ° °
ad a
215752 ABN1ITNNYATIAINg ° o o | o CYE Y °
215759 N1EFNUIBaTTaINSUNNANEIUTR
o o o o o o o o o
AnEn
215761 BUNTHATIHIUGHUBITURBNUALIEHSN PY °® P P P Py °® Y °® °®
215762 aunTnisuiugeesi(azugs e | o e o | o e | o e | o °
215771 wuABeInen LAY P °® °® Y °® °® o o
% =1 a o
215780 WANIUNIIABNIINTAUSS PY e o | o e | o e | o
=) a A o
215781 winluladqaumad °® e o | o e | o Y °

14



ASTUINIAT ANEIIH F3UETIH ANNS Minweyneiley gy NARZAIN  [INYZAI5IATIER
ANNUETTNTN VEIANY NS
UAARUAZ AN Aossuaz N5l
Suiiaway wialulad
ASNRVIA
1.1 1.2 1.3 1.4 2.1 22 |23 |24 |31 3.2 |33 |41 42 | 43 5.1 52 | B3
215782 wAlulagiamene PY e o | o e o PY PY
215783 wialulagoulniqaunEdings ° o o | o e | o ° °
215784 NMSNAWINTZUIUNTNAR A ANV ° o o | o e | o ° °
215785 9aTINL1IUGY P P P P PY PY P P
215787 TasaAvanszsiuluana PY PY PY ° PY PY
215788 NN9WENANUGFIURTURINTUNTT
e e - o o o o o
ARNN9ATE91998833NEN
215793 vindpidanassnamnaluladqaumid °® °® °® PY °® °®
215794 vndadenassneamalulagiqfnrie °® °® °® PY °® °®
215795 vidpidenasanamaluladqfunad ° ° ° °® ° °

® ANSURATBUNAN

O arusvRnrausas

6¢



a s Aﬂ,,
Nﬂﬂ’ﬁﬁﬂuﬁuﬁ”ﬁ’l\‘iﬂ ATTHNHIE A

30

L

AMETTH IILETTH

(11) sazminlunnAuaAMssaN 9305998 \Reans LasBodndgedn fasaausaomn
A N1TUALAYEN

(1.2) {3y A99ABIAT UATANTURATELABANBILATRIAN ANTWAYTeidyuuardateAy
FN9 YBIBIANTUAZAIAN

(1.3) @nmzpsidufiuazinn ansnsainemduiisuarasnsouibisdnufiouazasiy
AITHAATY

(1.4) \awansuazsuRsaEAniiuraciau sasiamauaoruazdnArEaesanadiu

G4
Ny

2

AITNS
k1)

(2.1) fanusuazandinlafaatundnnisuazguiiiade budenidnua

(2.2) @Ay sasislszgndaanudiney uarnslfnseeiefivisnyaniunig
ui faifeysn

(2.3) @NF0RRAHAHTNmATNREINS waiiaond Tuuwandnseesan B didnen
Walfidadiuniswaswulas uazdinlananszvuasanaluladig

(2.4) Fu13ayInnn1IANNE AN U Tumansang Maaades

Nnwzneiley gy

(3.1) Anagnafiiesgyrauazasdnadiuszuy

(3.2) FINIFORUAR 59099 ANw1 Biasnzid uavagUdsuianiliom WeliTunnsulatlgm
DHNFENETIA

(3.3) snnsndazgndaniuasinerduniaui iy Fetnamuasy

-4 1

ﬁ'ﬂmﬂmuﬁuﬁuﬁszquﬂﬂmmz AITNSURAYBU

1
gaa

(4.1) funuedoiusiio annsnfaaatungummainaneiontsn mauaznnsndnes
g NHUTLRNTA N

(4.2) asngal¥anaETumansudindsnntulasiuiimanyan wenduidEuuansazninb
mauflasaunisiisdauiuayaiuaan wianiiuansgaiuatnmamanziiay

@MLﬂQLLﬂzﬂ’ﬂQﬂ@:N



31

¥
o

(4.3) AAMNSURATDUNITNMNLINITIZHWEVIIADIAULEILALV AT TN E 19D LHeS
U

Winuznsiiaseiidedaea nsieans uasnstimaluladarssune

(5.1) fvinuzlunstinedesdefisninitegilagiuseniminemiifeaiunisasamume
uaznaluladfeaaognamsnzay

(5.2) @wnanufi il lngMasmunanadamans vasinadaniuszgndldiunis
uioynnfAendasedreadneassd

(5.3) ansndnsnsatnsfilsraninmisunnilduaznsiden Wentigluunesdonis

PUAUDDHTANIE TN



WHIAT 5. NANLAT N15U S ARNAIAFNE

= 2 [ % «? Ts, [
1. AU URIBTURNNRTIRNTITINICAUAT U

32

I UUANHIA LI BLAL AT LR NI LA U TR BNAN IS ANEN HUAaZNTEUNAY

1 o 1% o o o @) ! = [% o o & Aa
T@IEILL'LNﬂqﬁﬂqﬁuﬂﬂﬂﬁﬁﬂqﬂﬂﬁulﬂu 3ﬂ233~| AB BNHIRTAVARNH

Y A
o o o o

[
o/

o A o

AAIRIAUTN  LAZBNYTAIALANTE

1 o o

D=1 =
{ e B CA T

¥
o o o o/

11 FNuTeIAUIUATANENS LT nue el

Qe

ANHIATALAN
A
B+
B
C+

vV 1.
=

ATRTIAUIN BNHIR

o o

PLIT4T (H

ATHIANE vt
ﬁlfll?m (excellent) 4.00
AN (very good) 3.50
A (good) 3.00
Ana % (fairly good) 2.50
wold (fair) 2.00
203 (poor) 1.50
ARUNIN (very poor) 1.00
#In (failed) 0.00

[

12 fnuTeIAuInd HEAE e N Wanue A9l

[

ANYIAIAL

S
U
\%
W

[
o/

1.3 BNESAIAUINA
ANHITRTAVA
|

P

AITHANTE
(1] u‘ﬁlw ala (satisfactory)
Tifnsinala (unsatisfactory)
WnganAnen (visiting)

DAUNTLTUINTYT (withdrawn)

o

[P=} =Y v o dy
TN Usefuna Wanue il

AINNNY
MTIANALI ANy 5]
NM3EEUNITAERII HAWgR

neniinusdag tuszndnemniiunis

(incomplete)
(in progress)

(thesis in progress)



33

nazunArTsAUrsRII AT AT TN SnAnuazsiod[HAdduinlisn
nd1 C vEe S Anzinarfasamadendungnan

nasUaRT AT A T TAua U ANk adae S nEIaSUTN S v U [Hurinszuawien
2.9%. 759 (215759 ), 2.9%. 790 (215790 ), 2.9%. 791 (215791), 2.9%. 792 (2157 92), 1.9%. 797
(215797) ay 2.9%. 799 (215799)

2. NFLUIRNITNIUFDUNINTFIRNANN VI ERINNANET
a L v = %3 1o (4
2.1 msmuﬂ@umﬁsgfmwanfmsemgﬂmzuﬂﬁﬂmmfuml,s@msﬁﬂm
211 mauasulusriunszuaden  Hanenssunisuinisnangmslszen
AAET ARAINNITTANITEEunTaaN R UsNEiarIuazaT N1t e [ iuseazidue

Ipenszundinn Annsdsuifiudeaeudaeiinisiimunzansisiunangufuazufius ngusuiu

|
=

HaresusiaraeATAes At ueInAnnaafidnany wazlFEsuanuiiuanan 7
Uszgnaniznasnntadazdinieian saesinnsuaziiunnsaeanlasiinfnmn

212 manauasulusziunangns HAnenIsNnIsUBIIMANgAsRARINATLAN
malsfunnnnaemangas sasisfissuulsriunninety eliunnamausaunins-

FIUNANNTELUFESINANED

a 2  a L=} 0o @
2.2 NMINIUNBUHNINTFIURANTTTLUINAITINUNANWIFNTINTANG
a o A A [ o 4 !
2.2.1 Uszifiuannimudinfiau Tuiweesszezinanlunisnemin anudfise
AN AHENNTE ANITeYesTdn N5z NBUNSI B EN
2.2.2 Uszifiuangdndiaianiasguazienau uduaauitanslalugonin
289U TI0

2.2.3 &

o (4 [ %
3. mmeﬁmimLi@miﬁﬂmmumzﬂgm

1 1 1%

Hnldaudatsfunniangnae@es s 3daen1aAnETeAUToRafneGT W.6. 2554

L4
[

3 a a8 a g a
LL@ZZW‘INLﬂm"'f/l?lﬂ\ﬁﬂ"lﬂ’mﬁ’]fiﬂﬁfm‘ﬂﬁ"lﬂﬁ:ﬁﬁqﬂm 3



34

Wﬁﬂgﬁli LK 1 wud 1

1.

2
3.
4

AOUNIUNTEFNIL AN R larnsTdeAvanas
UtRRsUsadeularasain

NOUNIUNITRBUUTURUNRINYIRANUS
WAINHANE TN US F(HSUNTAANA  viEaadntiaymilunis KA i3
A anasdBsuniseensuFRRNA ISR RefinsinAennns
Faduiivansuluannisniy wiefnisenavsinandoayansing Tnunns
IHEUNINAITAEN NS inaEanisAnen  sxdasiitavaninfnuiiuie
wsnedetiny 1 Bag
dufinoisnifasudaunsdetsfusangndedasinu disiaanisiienson

WS AWAANAADINNANTI W.A. 2550

Wﬁlﬂgﬁli LNK A1 LUy f1 2

1. FAUNIATEIFNUTENAANN FaK 8T AinAVIsNae

2.
3.

Anwnszuandn wasUfiiRasusuteulaaasaatn
ANANITANHA B AR LI UE AN R ALV A (NHasndT1 3.00 wazAIaIAU
TN ANIRAY HE1213 RN [HTaandT 3.00

FOUNIRNTTNDUUSTURUN RTINS

4 = 1 v

NIV TINUS F a9 (FSUNITHANA  13aat9agAIRNNIT HRAIIH 158
ATNAIN RN FSUN1TEaNS L TR NA M a9 o RS RNRVNSATINTS
Fofinoansulugeisniy  whelanesefilsygsirin1sfifsneeunig
UsznaiuifiniidnesussonBnig (full paper proceedings) Waafin1sanans
Unsvsaenandiing  lagnisweunsnaeiinafinugiiedndeanisfnen
2 Py y =) @) y I v dl
ednsREnrnInn AN LTS Nat19Hes 1 1589
AR AmaNTR ATUS AN AUNANNALI B AN 8aen1aRe1Toan

Y q

SRR FANAADINNANEI W.A1. 2550



35
WHNIAN 6. NITNARIAKIFTTE

1. MSAZENNISANASUET5E 9l
(1 fnsugnfimeunzunanisiinaguianasdnd Diaonsuazdinlewlauiseassniiu
AoszpaeananmAngaTian
2) duadnaransdinafaguang  siasnlazauniaolfeduasuniTreuaznig
Aquatndaiiins nsmiumpdnnng Aneasie Rnaus gemumasirniauagargn

B9AnTAngg  NMTUsTEniTInig M ulsrmeuazMEpsNUsImA  vEan1saTie

|
o

NN UL SEaUN159T

Y

1 v
a

(3) fonansdfaaslFaunsinuienatsd edoaiunisasuw n9inade sandenszdu

NITANNNNRITN

2. msnmwIAaSuasinusudannansd
2.1 MFRAUIINEENIFIANISTURNTTRDN N1FIAUASAITUSLIRUKA
(1) duaBupansd Rnafinyuang  a3aasnlszaunisoliledesBunisanuuay
N1939eae9salHe NTAHUARUANNNIGANEIsE HNeusH Quiunidiennis uas
ArBnluesAngsine nsUszgrnisinmeisiulsameuazmaasalseme wianis
4 ’
AUNBLANYHUILEUNIT0]

(2) MAANYWINEENIITANISEaNNNIEaRLAY NI s RNHA [TYTaTe

2.2 NENMUATINISUAZ I ENFE W
(1) nnafdaudantufansaauinisimnmsungueiiisadsstunaimuanasuas
QRN
(2) finsnsrdneneansdimnamIATINITINengI uaAen
(3) suEnnaiAdeaEvesdanas il dundnuasfiennnniadaunisaouuass

AaNNBYTey a1 TN



36

dl [ 4 v/
nNIan 7 msﬂszﬂu@mmwwaﬂgm

1. msu‘%msmé’ngm

1. fiullanszuudsziugmniwessimnanenaendas i

2. fAnuznasunisLEnandngaalarinauirgadeanendazyndinntinfine g
WeanufingeunisdanisBaunissen  nada-Ta  msUsuUgmangasuas
ATTUIATN WATTURAYELNMA ANEEEUN RN
HN199AYIUANNNTEBULAZINUTINNTIAUAZLTURUNG

4. #n139nfanIsuNeRmUINETLaTAINNSUATNANEN

2. NMSUSHISNSNEINSNITHIYUNISHERLRLNITIANTS

2.1 ASUSHITIUL SN

[
o

AMYARATINULTENIMUTYINT N ULTER N NAULaS W [ unn9dnEasiien
AonsBannissen lassimgUnael uwarianagindiedafiame eaiuamnsdanisEou

ANTRELINTUIEYYN N19ITeT e8I LN YNNITNDYN LAZNITREINUSIYINIAVINITINTS

'
" a

2.2 NISWEINSNISHILUNTISRERTNNBELAN

LT]

v o

gUnsliliunisBountsaeuiiioguda (anizsnenisandny) (Hun wsesane Adle

P < A & . a 4 = ' a ¢ @
Lﬂ‘i’ﬂﬂ%"lilﬂfﬂﬂ WPEBNRNYATNIINASEY LCD projector ABHWIAABIURLLATDUTY  BULADILHA

v
° av Ao

amsugUnssimssenfifinisuaznisideiiomalisindt 100 91an1s  leefisgunsol

Do

fug W nAesqansaml Asesivetanden  viieflirn@eszuudaluiR  Fousinge

1
¥ 1 =9

Fine@anIeeeInIA GunsiaeaefinuANgmgRas uarivigunanlianienng wid HPLC,

U

g _a

Thermal cycler, Lﬂ%m’ﬂ"mﬁ’]mmﬁﬂﬂﬂﬁ"ﬂmmﬂﬁumﬂuw%ﬂ, Gradient PCR, Real-time PCR
LAY LABEIENANeTN Microplate il WaNaInd nNARTILAZATER LRI TRWIMARINSY
msRuAUNIUgITiayaensdinvaaRnanuaTiasEyaRnidealeei  HiussueEedns
aell  wezsruuAdatnedusediin  sandeiaaynseArgatiinendefionsanafiuansy
TreA919828981273%7 WK Journdl of Applied Microbiology, International Journal of Systematic
and Evolutional Microbiology, Letters in Applied Microbiology, Microbiology, Mycologist, Mycological

Research, Mycologia, Phycologia, Phycological Research & ScienceAsia Wi

2.3 N19IARTNTNYININTTEIURNTITHDULANLAN



37

NAREIHN1TANITI9ANFBINTEUNTHILALABNNTEYUNITHBUN M AUNUNTNY NS

Rnftgauazdanguindegnafame AnnsUsswsuiudissayannzuazd@ninnesyn

|
@ = a

Wunsangensioaa @191 wavansansiifgaianindn  WaliuanisunetanssuassinAnen

dnsulFUsenaun1TBeunITaaRLaNITANAGRYY

2.4 NUSLIRRATNINEINDABINTNEINT

HAMYIN9NINNANIITTUAZII TN ABgRnaNmiale /N9 9198715 wargunad
nsBaunTsaen AasnTuaTsAiLazAsaIialrselisine AlHaEe(3 dnlHsun1sTnassudn
vaadgUassnlunsdamiednls  wonendfafinislsyanamnansdsantuindnuieysaiv

= o A Ao ! = ~ o & o A4 o
prNNeiieeraitswasdn  AeudusianiaBaunisaen  iearlidssudssanadngadnmn

a1l

3. N1TUSUISAMIFNTE

3.1 N195UB197158 KN

o

PEW ﬂiﬂmzﬂﬂﬁﬂ’]@’]‘jiﬁ‘iﬂﬂ

[
A a

foafnouga anndnBymemidefieunin - TwadsnqadaineEeanuniifien

9 q
1

fime TunsdifigasuimanarBaanusuiiuiive answenylfisoAnznIsnnIsUEmsEYARS

a o 1 1 o v A a A = = ] @ A a
wiAngndedaeind (n.u) enduliusseifinanfuyailnseiiauwindunsoifwmmnnz
5wlf  (neazBusmmenansnianwan  eeduifasaanifivialUansdedediu  snidngnds
Boalmidndae n1sUEMIs9MYARG W.A. 2553)

o/ = 1
ﬂ’]‘iﬂ@lmﬂﬂ’ﬂ’]@’]‘ifﬂ‘ifiﬂ

pouAneAnans  wnavendedacnl  Endninaeinisiansandmdenniines
WANENdaNeAEInTg AdsznnmmAnendedesind a9l 20 woEAnnen 2551 (E89
naninoinsAndanyAnsifausT i AnENdY (S1eanBannEnaITNNAKLIN
10)

2
[ v A

"Zl‘liﬁmuﬂ"l‘iﬂﬂmﬂﬂﬂ"l@"l‘iﬁﬁﬂi

1. Wannz [F5Un199aa39nsWineuan anedauio Aoy udseenysiRn i
mafmRenyaraaussqliumin i AnendaseUszs nu.  lnessyaoEsifienng
AU

2. wivdsfifigndias dmauldienndt 3 au Winannssunisdndenyaraiioussy

[ s
LW HNGTHY



38

5. poszngaaniadadeniduifansondmmaiunen A3nisdaden maonaudonly
AHNATT U WIUALA NS diDeU R TR susR g

4. Ussmedusiag  uasduiiunsaeuAmdensaAiniafiamnasiniadaien
ANUA URTUTENIANANITRBLAALABN

5. AufunisuausselFsunisdndandunsinemmniinends  dousidudian
UtRem uilidewtiulaznananiadmdanuaziuiiduiantafne Tnalifinameassem 1 9
WAEANTT UTANNANITMAaewn 2 Ase e Wnameansuazyindy i taduwines
unAnEndy auivany 60 T wasiinmsusui@unisfiiRensmniy az 1 59

3.2 MsHAINIINVBIAMIAITEIHAITIUAL MSRAATNLAZILNIUNANY AT

AoNaadESURRTRUMANgRIuAZaew axfidsrgnsaniuiun19nsunud AN Buu
meaen Ustifiuna uazliamiinraunistsnfunannaneden fusausisdoyaiemden(y
dwsunaUsulamdnges  maeaeulEnmedeunnieiiasiniussquimanen AN gns

|
a A R

waz[iaudioinl pupsdnuaedndfiaifalseadlneanufivseursspseuazinineas

74
3.3 NISHANAIDTITTITIN LA
nauseipastfee  f121Argatadedssynd  HRansantennnu@aaniyees
A191TETRLAYUAZAITHANTUNNAUAAINIT  A9FEANRUNITUASIEIaTsReE  Fefingzuan
o
N19A9H
1. aneATaueIieatansdiee Fanrnssnnisudmaangasiiatson aax
&
REIITaNT
2. AU IFEIATIUNITLF LD LFIAIDITITTNLAR NI DN L HULBNNIT UL A DL A
1523RU 09819158 NITIA UL
3. A0z pseEeULAzTEReinfiUsT N AEnTIHINsUEINSUsTa s A
=4
RGN

4. ADIZY LERDUUTRINEIRYATITNDULALLEUDNNIINEIAY WG AIDIFTITE N LA

4. ﬂ”li‘lJ‘%‘Vi”ﬁ‘L‘! ﬂﬂ"lﬂiﬂﬁﬂﬂ‘i‘éuﬂ”li ISEUNITHDN

4.1 NEAMUARRTNUALRWIERINTUATUALS
fnnadmunamasiyraIns irTauRguansstinfifidiessuRneL e~
mefndenyaaing  reusudvinem  Tasyaainsiumsisininenmanseseadugiidnse
MafnEsEAUUEeE vEeanRetEniieuFlesdufeaty (GeauBenmuienans

AIANUWIN 11)



39

4.2 MaRainEzAMNSINan1sU iR
Annsimunyaans RTmmnsinguang  adasEndsyauntsalluniszemd
SuReTey  aEnsamTuayAAINTIgATINTEaseHRIinnsieedweniies Tag

A1TBLTH A9 VIAUANET Larn15A9eanntu

5. ﬂ“liﬂﬂluﬂ‘iéuLL@Zﬂﬂ‘J?ﬁﬁ'ILLuzﬁ'lﬁ’ﬂﬁmsl'l
5.1 NS AU NEIAMAYINS wazau uAsinAnun
=1\ 1 3 (d‘ =1 a U 1o/ o/
zm'ﬁLL@Nmmm'ﬁﬂwﬂiﬂmmmmmﬁ%ﬂLmuﬂﬁﬂwmﬂﬂu Taginfnuianigo

=< o e "E = ° = GE o =
U3NEINUB19198UTN R [HNTFITUNKRNTFIEA8H NT1TUHREHILNHNIFIE8H ‘H‘Mﬂﬂ?ﬂ@]‘i N8N

1 1
=< 1% o o/

LAZAINUNRAIMSUDNEN  LAZNT B0 UNAANLNas  Inean1998iUsNYNEasnIiuasa Lty 9

'
= a

F1UEnEA (Office Hours) ialsiinAnuadinUdnunld wenannil desfifiudnunfenssn el

FLE NN N9 AN AN TN LA ANEA

5.2 miﬂqwﬁs‘zﬁwmﬂ'ﬂﬁﬂm

¢ 1 L4

inAnenfignasine fansiuanssalreamznssnnisgnssel anely 30 4 Tousu
Sunsmusndsasiey  lagandpsdiosindumldendanmanalszney  uazdinEooriiuics
nesimmrinfnen uarlinnznssunisgnesel Rensanliudaadantalu 30 5 sfugous i

THsumlsdagnssn! lnaaAfesdurnsnnznssnnisgnosaifiediniifuge

6. AMNADINISVDIARIALTIITH FIAN Lmzvﬁaﬂ'zfmﬁawaTwméT%ﬂ'mﬁm

" fnnsfinaunis deuulasesaniunisemeinuasegie doan aasdszme uazlan

1
= =1

NBAN T AV N BIARTALTN TS W AU a9 B RLa v A
n Widnsdrsaenandiasnisresnainusseuuazanione laresfliindinnennis

Yiudgmangss

¥
7. AIUITHANTIATLHUITK (Key Performance Indicators)

[t}
9
b
=h.
[t}
9

¥
AYRUITHANTITATRUITY




40

1.a1919dszamangasatnetissdoaay 80 RaansanlumsUszguiile

TNUNKE FARIH LAZNUNIUNITANHUINUNANGAT

o/

2.8919 21D AYBINANGRNT ANNUUY HAD.2 NEDAARBINLNTBUNIATTH

ASYIAUVNYIR 13D NIMTFIUATIINEY/F1271380 (E1R)

3.845919 821 DYAADITIYIET WAZIIYALDYADIUSZAUNITINTIATUIN (91H)
ANTHLUL HAD.3 LAY NAD.4 a8tiasnaunt1sdaaau ks azn1ANISANEA

Wasuynanedn

4.9AY1N51ENTHNRNITATNRRNITUDITIHABT ATTIHITUNANITAINAG
PENUTEAUNITIINIAEHIN (E75) AHLLL HAD.5 LAY HAD.6 N8l 30 T

NASANgANIANTANENT D asanlAsUNIIEAT

5.4AYNTENUNANITATTINNIVBANGAT ATHLUY HAB.7 Nl 60 T4

NAIRUFATN1TANEI

%3 Q‘ o 9 { o
6.4N1INIUFBUNANNNTVBIUNANEININNINTFIUNANTIEEUS AAMUA
WNAD.3 LazHAD.4 (§5) adetiaedagay 25 aasedriidnaanlLusay

Tn5Fnen

7.805RmUN/ATUU9N199ANTEEUNNSEEN NAYNEN1TREY 13D 113
UszifiuwansBans arnnanisdssfiunisaniinesisnaeuli see.7

YAWR

8.8719138 il (#18) ynew HEUNTUgaRlmearEsAunsifimnisTanTg

=
PIEURNITNDN

9.8197138 U5z nARAFUNTNIMWIMNATING uazMEeATEN atetias

Yaznilansy

10. 47Uy ARNIATUARKNISEEUNITReN (H18) [HSUnaRmudsInTs

URAY/MIDATNEN (Nilpandndesay 50 @l

11.azsumnfonalazesinfnundgadinedndiavafidsenounmmangns

A [NHasndT 3.5 9NAZUNULAN 5.0

v A

12 5ziumnfanalanefETmdafiddetodinlne waslitiasnd 3.5

FINALUHILAN 5.0

NFLNT (0) THusasd)

1

12

ALNTUIAY (AD9)

1-5

1-5

1-5




41

IR TR Te Y (29) 9 10 10

Lol szifu: HANgRs(ANIRTgININNNTBLNIRTINADRHHBIN TN T TEAWAST

FUBsAY (FauEl 1-5) Anadniunisussgauimnig uasdanuausauandnadidunisussqimansldisandn 80%

v

2OIFIUITIIN LAERATIUITINTTHINAIUVITTIAVUALAIUITIaNlNuudasD




42

NHIAN 8. ﬂszmumsmsﬂszLﬁmmzﬂ%’uﬂgmﬁ’ﬂgms

1. nuszifinlssananaaaIn1saen
1.1 AeEUINn1sU s ARLAUTUUSILHNUNRYNEN1THE Y
M finnsuszfiunanisaanunsatanadiasinAnen uasiwanisdazsfuniinansiiem
qreouuazgauisluntsrauresatansiiaau Wousunagniniasaulimunzan Tos
819138 uf RzviNY
M finvsuszifiunanisiBesgvesindnunlagnisaey
M finvsussifismanisideusvesindnunlaenisufifamngs
M AinssiiemqedaunazgauisunisBeusaesindne edsunagninisaonl

mHzanfudanusaziut Tngatesdusazvinu

1.2 nsruaRMsUszifivinezeaseiasdiunsiiununaansnisaew
M tinAnunlfszifunanisaesansenansdhsninu naludinwines nagnsnnsseu

wazn3ae twynaneden

2. msﬂszl,ﬁuwé'ﬂgm?umwsw
M dszidsilnesinAnuntigaving
M Uszisinlneindindidnsanisainen

M ysziinlneglitndfiagaabidomdoiug

3. NMFUSZLINNANTITANHUTHATHI LRI B ANANYAS
msUszfnamnmnIsAnEszant mudeil@nanissfinemiiseytusaedt 7 da 7
Tnannznssnnissuiiuasnetias 3 au Usznaudasinsenondinanadsnastneties 1 aw 7

TH5UNTULANFAIINHANANEAE)

4. NMEINUNIRHANTUTZLABUAZIUKELTUU 59
WinssunisfgnnisUazananedsneisn  seusandsyasnnnisdsnfiunia@en 119
apwyee1a1sd sinfnen Todie uaziETmdin uazdiagasn wee.5, 6, 7 el vev

mMauBmanangasviiunmsanuaziuusazsedn  wanihilgnisanfiunisusulys  nazuaw



43

v
o

Aruazmangnasnlll dmsunisUsulamangasiwaznsyimng 5 U veiliiel wangmsd

AINTIHENE LAY AENARDITLANADIN1TYa e [HTdin



44
AIANUIN

1. AMBBUIYANEYMENTTUINIL
215711 WUANLS ANV DIDTNIS 3 (2-3-4)

FOOD BACTERIOLOGY

Weulafifiawinunau: 215481 viEaaHANNTiWTBU2BIENDY

LuATIBEANI2eINIaiusnE Madn uLazn1TIRYIN NG JUANELRBIBINNG

[ a
LAZBAINTTLLINNY

The bacteriology of preservation, fermentation and spoilage of foods, food sanitation and food

poisoning.
215713 TaSaananluiy 3 (3-0-6)

PLANT VIROLOGY

Seawulafifiaeiunan: 215314 vaaa AN RivraLyeaon

T¥afifuameuaclsafly aniinoniuasf@ng 38nafiade n1ansaemn uaziiast

msUszgndlfieFesiiouazmaialuemddanishda

Viruses as causal agents of plant diseases, chemical and physical properties, methods of
transmission, assay process and diagnosis, application of equipment and techniques used for viral

research.

¥
[

215732 ﬁ'uﬁqmﬂm%ﬁﬂ "‘mume 3 (2-3-4)

ADVANCED YEAST GENETICS

Saulafifiasiiunan: 202736 WaaNANinTDUIBIHaDY

Bnsiesnziingmanseesdad  FudwilgnIssnuariunsiniuanstaluanad

Turaddad nisuUszgndldlugaannssy U§ianisfentumedinsifuegnnas

Methods of genetic analysis in yeast, genetic elements and their interaction with other
biomolecules in yeast cell, their recent applications in industry, practical works include recombinant

DNA techniques.

215733 AluAndussqAunad 3 (3-0-6)
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MICROBIAL GENOMICS

P A 1 1 4 o
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s ArdnfinaHLazIBUAYed IuAng  Taseadned luneeslsunslanuazgueslon

a v =3 a A ¢ =3 o o o v A
fJfJ%m’]ﬂ"l‘iLLﬂtﬂ”J’]N‘M@"Iﬂ‘Vi@Wﬂ“ﬂﬂd’ﬁiu&l’iﬂuﬂ‘iﬂ %T‘J\?NH@I@T‘HN N’W_IWN‘W"VT‘HN m‘smmmuﬂuu

159193 I TaanTTU AR ERSIB9A WK AA IWAng A WAndBemiing nsdszandiosad lux

Introduction, definition and scope of genomics, prokaryote and eukaryote genome structure,
evolution and diversity of microbial genome, genomic library, genome fingerprinting, genome
sequencing, genome projects, bioinformatics of genome, metagenomics, functional genomics,

application of genomic information.

215734 fga%ﬁwﬂﬁu L@qaLLaszﬂTuTaﬁ a’iéju 4N 3 (3-0-6)

U

MOLECULAR MICROBIOLOGY AND IMMUNOLOGY TECHNOLOGY

Saulafidiaswitunau: 215431 vaaauaANTwraLYeaemn

yauaindernda luananivgatainetuazgidniinen uiaqiuiensaesauqanunad

9

ANTmTreReLfsadasiumeilaidens niemenemauifusdasiumeialaus lndduaasngn
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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,
Detection by protein hybridization techniques, Facs and Flow cytometry techniques, preparation
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.
215741 a35agaasnsla 3 (2-3-4)
PHYSIOLOGY OF FUNGI

Weulafifiawinunau: 215313 WianuauivteUIaIiaeu
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N719193 Y 2ANNUBSUALNINDNIDINUAS

The sources of nutritions and their metabolism, the processes of respiration, transpiration,
translocation and transportation in fungi, the mechanisms of fungal reproduction, spore liberation,

spore maturation and spore germination.
215742 a"%s%wmﬁ'ugwm‘[sﬂﬁﬁ 3 (3-0-6)

ADVANCED PHYSIOLOGY OF PLANT PATHOGENS

P A 1 1 = Y]
L\‘iﬂ%f’ll‘l’lﬁ@\‘lﬁdﬁ%ﬂﬂui ATNAITNLIARTBUYDN @Z\Tﬂu

prndRiussziulianasedneiy in Rreen wazlinatu@euuaiie 51 wazlda
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Interaction between vegetable, flowering and fruit, plants and bacteria, fungi and virus

pathogens at the level of molecular biology.

215743 §RTIEniugIrasluAiiay 3 (2-3-4)

ADVANCED BACTERIAL PHYSIOLOGY

P A 1 1 4 o
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e bag

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,
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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, co-ordiantion of cellular processes and mechanisms.

[
o/

215744 we1BAEReNNgAuNIdiuga 3 (3-0-6)

ADVANCED MICROBIAL PATHOGENESIS

P Ao 1 1 = Y]
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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 %‘%msmaqa%ﬁwm 3 (1-6-2)

METHODS IN MICROBIOLOGY
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Methods for isolation and identification of target microorganisms, methods for fungal
sporulation induction, screening of microbial metabolic activities, microbial preservation, molecular and
chemical taxonomy for finding of microbial active compounds, chemical analysis technique of
microbial products (TLC and HPLC), scale up of microbial fermentation process, techniques in
mycorrhiza investigation, techniques in protist investigation, electron microscope, microbial

commercialisation and entrepreneurship.

215759 NISANEIBNT AR UNNANYIL DTN FANET 3 Bdaafin

INDEPENDENT STUDY FOR GRADUATE STUDENTS

Pz A2 1 1 @ v
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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 @gﬂsuﬁﬁquﬁ'ugwmsmﬁ@ﬂLtazsﬁﬁw‘h 3 (2-3-4)

ADVANCED TAXONOMY OF SLIME MOLDS AND LOWER FUNGI

Naulafidiasinunau: 215313 WanmANTivsDUIB9aDw
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Classification, identification and collection of the specimens with emphasis on the slime molds

and the lower fungi including their economic importance.
215762 aunsNIsNENgI2aIHelaTugs 3 (2-3-4)

ADVANCED TAXONOMY OF HIGHER FUNGI

WaulafifiasnNtunan: 215313 ﬁ%ﬂmmmmﬁummmému
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Classification, identification and collection of the specimens with emphasis on the higher fungi

including their economic importance.

215771 wuATS AN Tuil 3 (2-3-4)

SOIL BACTERIOLOGY

Weulafifiaswinunau: 215471 v 202371 ¥EaAHANTIWTELYBIE DY
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Bacteria and bacterial activities in soil.

215780 wé’wwmuﬁaﬂmn'gﬁuﬁﬁ 3 (3-0-6)

ALTERNATIVE ENERGY FROM MICROORGANISMS
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Overview of alternative energy, processes of biofuel production, hydrocarbon synthesis by
microorganisms, traditional ethanolgenic  microbes, consolidated bioprocessing, biodiesel from
microalgae and microbes, biohydrogen, biomethane, microbial enhanced oil recovery, genetic
engineering of microorganisms for biofuel production, microbial fuel cells, status of alternative energy
technologies from microorganisms.
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215781 LwﬂTuTmﬁqﬁuw‘%ﬂ 3 (2-3-4)

MICROBIAL TECHNOLOGY
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Integrated application of concepts in microbiology, biochemistry, genetics and industrial
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engineering for industry.

215782 winlklaganndng 3 (2-3-4)

ALGAL TECHNOLOGY
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Potential use of marine and freshwater algae in industry, the utilization of algae and algal
products e.g. pharmaceutical use, nutrition for human and animal consumption, the technique of algal
mass cultivation, the techniques in using some algae as biological indicators in aquatic ecosystems

and waste water treatment, the future of algal biotechnology.

215783 mm‘[u‘[ﬂﬁmu\fsﬁﬁqﬁuw‘%éifugq 3 (2-3-4)

ADVANCED MICROBIAL ENZYME TECHNOLOGY
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Screening techniques of suitable enzymes from microorganisms, optimal conditions for
enzyme production, control of microbial enzyme synthesis and secretion, extraction of enzyme,
modification of enzyme by protein engineering technique, application of enzyme in industry.
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MICROBIAL PROCESS DEVELOPMENT
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Processes and development of microbial production, increasing efficiency of bioreactors,
upstream and downstream processing, modern techniques for isolation of novel microorganisms for
industrial production, strain improvement for increased production by metabolic engineering and

modified genetic structure.
215785 JATIINLITUGS 3 (2-3-4)

ADVANCED IN MICROBIOLOGY
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Modern knowledge in microbiology and recombinant DNA technology.
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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, viruses and gene therapy, antiviral drugs and viral vaccine development,

immune response to virus infection, molecular biology of viroid and prion.
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MANUSCRIPT PREPARATION FOR MICROBIOLOGICAL PUBLICATION
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Research and publications, journal impact factor, online database for microbiological research
and microbiological journal search, English for writing microbiological articles, experience on writing
microbiological articles, reasons for manuscript rejection, writing abstract, writing introduction,
literature review and methodology, writing results, discussion and conclusion, writing covering letter,

reference management program, plagiarism.
215791 {fuNmﬂ'%iyiy'lfwmafqa%ﬁwmﬂszqﬂﬁ 1 1(1-0-2)
M.S. SEMINAR IN APPLIED MICROBIOLOGY 1

Pz P ! ' [P
N’EIHT?I‘VIGI@\‘IN”Iuﬂ’ﬂu: TNN

o

MaRnsuTadiangaiaveazandivinadis domifsaduenads namumassensns

NALAYNITEALIIENAINUAHABIUNANED
Seminar on current applied microbiology topics, research problems, extensive literature
reviews result and discussion of individual research project.
215792 @?’34umﬂ‘%iyiyﬁfwmefqa%ﬁwﬂmszqﬂﬁ 2 1(1-0-2)
M.S. SEMINAR IN APPLIED MICROBIOLOGY 2

dl ¢=I - [ 1 [P=}
[Saulanfiasniunen: (Wi

o

Maduuinfienwgaaineargndfiviuads Tomufuaduemidds maunauandns
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Seminar on current applied microbiology topics, research problems, extensive literature
reviews result and discussion of individual research project.
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M.S. SEMINAR IN APPLIED MICROBIOLOGY 3
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Seminar on current applied microbiology topics, research problems, extensive literature
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reviews result and discussion of individual research project.

a =
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SELECTED TOPICS IN MICROBIAL TECHNOLOGY
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Intensive study of current interested topics in microbial technology and new development in
the field of Microbiology.
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SELECTED TOPICS IN MICROBIAL TECHNOLOGY
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Intensive study of current interested topics in microbial technology and new development in

the field of Microbiology.
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SELECTED TOPICS IN MICROBIAL TECHNOLOGY
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Intensive study of current interested topics in microbial technology and new development in

the field of Microbiology.
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M.S. Thesis
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1.

Chairote E., Chairote G., Niumsup H. and Lumyong S. 2008.The presence and the
content of Monacolins in Red Yeast rice prepared from Thai glutinous rice. World Journal of
Microbiology and Biotechnology 24: 3039-30473.

Chairoth E., Chairoth G., Niamsup H. and Lumyong S. 2008. The presence and the
content of Monacolins in Red Yeast rice prepared from Thai glutinous rice. World Journal of
Microbiology and Biotechnology 24: 3039-3047.

Duong L.M., Mckenzie E.H.C., Lumyong S. and Hyde K.D. 2008. Fungal succession on
senescent leaves of Castanopsis diversifolia in Doi Suthep-Pui National Park, Thailand.
Fungal Diversity 30: 23-36.

Hanmoungjai W., Yamada Y., Sahachaisaree V., Izumori K., Chukeatirote E. and Lumyong
S. 2008. L-sorbose production by acidotolerant acetic acid bacteria isolated from Thailand
sources. Chiang Mai Journal of Science 35: 382-390.

Kodseub R., Mckenzie E.H.C., Lumyong S. and Hyde K.D. 2008. Diversity of saprobic
fungi on Magnoliaceae. Fungal Diversity 30: 37-53

Kodseub R., Mckenzie E.H.C., Lumyong S. and Hyde K.D. 2008. Fungal succession on
woody litter of Magnolia lilifera (Magnoliaceae). Fungal Diversity 30: 55-72.

Nandakwang P., Elliott S., Youpensuk S. and Lumyong S. 2008. Effects of arbuscular
mycorrhizal inoculation and fertilizer on production of Castanopsis acuminatissima saplings
for forest restoration in northern Thailand. Research Journal of Microbiology 3: 225-236.
Nandakwang P., Elliott S., Youpensuk S., Dell B., Teaumroong N. and Lumyong S. 2008.
Arbuscular mycorrhizal status of indigenous tree species used to restore seasonally dry
tropical forest in northern Thailand. Research Journal of Microbiology 3: 51-61.

Nikomtat J., Thongwai N., Lumyong S. and Tragoolpua Y. 2008. Anti viral activity of
Cissus repanda Vahl. plant extract on herpes simplex virus. Research Journal of

Microbiology 3: 588-594.
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Nuangmek W., McKenzie E.H.C and Lumyong S. 2008. Endophytic fungi from wild
banana (Musa acuminata Colla) works against anthracnose disease caused by
Colletotrichum musae. Research Journal of Microbiology 3: 368-374.

Sanmee R., Tulloss R.E., Lumyong P., Dell B. and Lumyong S. 2008. Studies on Amanita
(Basidiomycetes: Amanitaceae) in Northern Thailand. Fungal Diversity 2: 97-123.
Taechowisan T., Wanbanjob A., Tuntiwachwuttikul P., Shen Y. and Lumyong S. 2008.
Synergistic activities of 4-arylcoumarins against phytopathogenic fungi. Research Journal of
Microbiology 3: 237-245.

Thampayak 1., Cheeptham N., Pathom-Aree W., Leelepornpisid P. and Lumyong S.
2008. Isolation and identification of biosurfactant producing actinomycetes from soil.
Research Journal of Microbiology 3: 499-507.

Thongkantha S., Lumyong S., McKenzie E.H.C. and Hyde K.D. 2008. Fungal saprobes
and pathogens occurring on tissue of Dracaena lourieri and Pandanus spp. in Thailand.
Fungal Diversity 30: 149-169.

Wongmo J., Dell B., Lumyong S. and Rerkasem B. 2008. Shifting cultivation system and
crop symbiosis with arbuscular mycorrhizal fungi. Chiang Mai University Journal of Natural
Science 7: 269-277.

Chaiharn M. and Lumyong S. 2009. Phosphate solubilization potential and stress
tolerance of rhizobacteria from rice soil in Northern Thailand. World Journal of Microbiology
and Biotechnology 25: 305-314.

Isaka M., Palasarn S., Lapanun S., Chanthahet S., Boonyuen N., and Lumyong S. 2009.
Y-Lactones and ent-eudesmane sesquiterpenes from the endophytic fungus Eutypella sp.
BCC 13199. Journal of Natural Product 72: 1720-1722.

Isaka M., Srisanoh U., Veeranondha S., Choowong W. and Lumyong S. 2009. Cytotoxic
eremophilane sesquiterpenoids from the saprobic fungus Berkleasmium nigroapicale BCC
8220. Tetrahedron 65: 8808-8815.

Isaka M., Yangchum A., Rachtawee P., Khoyaiklang P., Boonyuen N. and Lumyong S.
2009. Dihydronaphthalenones from the endophytic fungus Botryosphaeria sp. BCC8200.
Phytochemistry Letters 2: 207-210.

Jampathong J., Retailleau P., Abdalla M.A., Ouazzani J. and Lumyong S. 2009. 2-Butyl-
5-pentylbenzene-1,3-diol. Acta Crystallographica 65: 1366.
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Khamna S. Yokota A., Peberdy J.F. and Lumyong S. 2009. Antifungal activity of
Streptomyces spp. isolated from rhizosphere of Thai medicinal plants. International Journal
of Integrative Biology 6: 143-147.

Khamna S., Yokota A. and Lumyong S. 2009. Actinomycetes isolated from medicinal plant
rhizosphere soils diversity and screening of antifungal compounds, indole-3-acetic acid and
siderophore production. World Journal of Microbiology and Biotechnology 25: 649-655.
Khamna S., Yokota A. and Lumyong S. 2009. L-Asparaginase production by
actinomycetes isolated from some Thai medicinal plant rhizosphere soils. International
Journal of Integrative Biology 6: 22-26.

Lumyong S., Teacha W., Lumyong P., McKenzie E.H.C. and Hyde K.D. 2009. Endophytic
fungi from Calamus kerrianus and Wallichia caryotoides (Aracaceae) at Doi Suthep-Pui
national park, Thailand. Chiang Mai Journal of Science 36: 158-167.

Naokaew N., Pathom-aree W. and Lumyong S. 2009. First record of the isolation,
identification and biological activity of a new strain of Spririllospora albida from Thai cave
soil. Actinomycetologica 23: 1-7.

Nakaew N., Pathom-aree W. and Lumyong S. 2009. Generic diversity of rare
actinomycetes from Thai cave soils and their possible use as new bioactive compounds.
Actinomycetologica 23: 21-26.

Theantana T., Hyde K.D. and Lumyong S. 2009. Asperginase production by endophytic
fungi from Thai medicinal plants: cytotoxicity properties. International Journal of Integrative
Biology 7: 1-8.

Wannathat N., Desjardin D.E. and Lumyong S. 2009. Four new species of Marasmius
Section Globulares from Northern Thailand. Fungal Diversity 36: 155-163.

Wannathes N., Desjardin D.E., Hyde K.D., Perry B.A. and Lumyong S. 2009. A
monograph of Marasmius (Basidiomycota) from Northern Thailand based on morphological
and molecular (ITS sequences) data. Fungal Diversity 37: 209-306.

Win Ko Ko T., Stephenson S.L., Jeewon R., Lumyong S. and Hyde K.D. 2009. Molecular
diversity of myxomycetes associated with decay wood and forest floor leaf litter. Mycologia

101: 592-598.
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Bhilabutra W., McKenzie E.H.C., Hyde K.D. and Lumyong S. 2010. Fungi on grasses,
Thysanolaena lactifolia and Sacchrum spontaneum, in northern Thailand. Mycosphere 1:
301-314.

Bunyapaiboonsri T., Yoiprommarat S., Srikitikulchai P., Srichomthong K. and Lumyong S.
2010. Oblongolides from the endophytic fungus Phomopsis sp. BCCO789. Journal of
Natural Product 73: 55-59.

Charoenpakdee S., Phosri C., Dell B. and Lumyong S. 2010. The mycorrhizal status of
indigenous arbuscular mycorrhizal fungi of physic nut (Jatropha curcus) in Thailand.
Mycosphere 1: 167-181.

Charoenpakdee S., Phosri C., Dell B., Choonluechanon S. and Lumyong S. 2010.
Compatible arbuscular mycorrhizal fungi of Jatropha curcas and spore multiplication using
cereal crops. Mycosphere 1: 195-204.

Jampathong J, Abdalla M.A., Lumyong S. and Laatsch H. 2010. Stemphol galactoside, a
new stemphol derivative isolated from the tropical endophytic fungus Gaeumannomyces
amomi. Natural Product Communications 5: 567-570.

Jannoey P., Niamsup H., Lumyong S., Suzuki T., Katayama T. and Chairote G. 2010.
Composition of gamma-aminobutyric acid (GABA) production in Thai rice grains. World
Journal of Microbiology and Biotechnology 26: 257-263.

Jannoey P., Niamsup H., Lumyong S., Tajima S., Nomura M. and Chairote G. 2010. G-
Aminobutyric acid (GABA) accumulations in rice during germination. Chiang Mai Journal of
Science 37: 124-133.

Khamna S., Yokota A., Peberdy J.F. and Lumyong S. 2010. Antifungal activity of
Streptomyces spp. isolated from rhizosphere of Thai medicinal plants. International Journal
of Integrative Biology 6: 143-147.

Khamna S., Yokota A., Peberdy J.F. and Lumyong S. 2010. Indole -3-acetic acid
production by Streptomyces sp. isolated from some Thai medicinal plant rhizosphere.
EuroAsian Journal of BioSciences 4: 23-32.

Nimnoi P., Pongsil N. and Lumyong S. 2010. Genetic diversity and community of
endophytic actinomycetes within the roots of Aquilaria crassna Pierre ex Lec assessed by
Actinomycetes-specific PCR and PCR-DGGE of 16S rRNA gene. Biochemical Systematics
and Ecology 38: 595-601.
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Nimnoi P., Pongsilp N. and Lumyong S. 2010. Endophytic actinomycetes isolated from
Aquilaria crassna Pierre ex Lec and screening of plant growth promoters production. World
Journal of Microbiology and Biotechnology 26: 193-203.

Pinruan U., Rungjindamai N., Choeyklin R., Lumyong S., Hyde K.D. and Jones E.B.G.
2010. Occurance and diversity of basidiomycetous endophytes from the oil palm, Elaeis
guineensis in Thailand. Fungal Diversity 41: 71-88.

Pinruan U., Rungjindamai N., Sakayaroj J., Lumyong S., Hyde K.D. and Jones E.B.G.
2010. Baipadishaeria gen. nov., a freshwater ascomycete (Hypocreales, Sordariomycetes)
from decaying palm leaves in Thailand. Mycosphere 1: 53-63.

Promputtha I., Hyde K.D., McKenzie E.H.C., Peberdy J.F. and Lumyong S. 2010. Can leaf
degrading enzymes provide evidence that endophytic fungi becoming saprobes? Fungal
Diversity 41: 89-99.

Reunpanun P., Tangchisomkid N., Hyde K.D. and Lumyong S. 2010. Actinomycetes and
fungi isolated from plant-parasitic nematode infested soils: screening of the effective
biocontrol potential, indole-3-acetic acid and siderophore production. World Journal of
Microbiology and Biotechnology, 26: 1569-1578.

Sanmee R., Lumyong P., Dell B. and Lumyong S. 2010. In vitro cultivation and fruit body
formation of the black bolete, Phlebopus portentosus, a popular edible ectomycorrhizal
fungus in Thailand. Mycoscience 51: 15-22.

Suwanarach N., Bussaban B., Hyde K.D. and Lumyong S. 2010. Muscodor cinnamomi, a
new endophytic species from Cinnamomum bejolghota. Mycotaxon 114: 15-23.

Win Ko Ko T., Stephenson S., Hyde KD, Rojas C. and Lumyong S. 2010. Patterns of
occurrence of myxomycetes on lianas. Fungal Ecology 3: 302-310.

Thongklang N., Hyde K.D., Bussaban B. and Lumyong S. 2010. Culture condition,
inoculum production and host response of a wild mushroom, Phlebopus portentosus strain
CMUHH121-005. Maejo International Journal of Science and Technology b: 413-425.
Adelin E., Servy C., Cortial S., Lévaique H., Gallard J.F., Martin M-.T., Retailleau P.,
Bussaban B., Lumyong S. and Ouazzani J. 2011. Biotransformation of natural compounds,
oxido-reduction of Sch-642305 by Asperqillus ochraceus ATCC 1009. Bioorganic &
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