FrlinemutdanssmrintsganAne
Fnwimans iy wazuiansiy
Iﬁﬁmsmmwaamﬁawamﬁnqmuﬁj

deiudt | 4 §.0. 2564
Tnssyuy CHECO

WaNga IR U
a1 ImAlulagTInIw
(MangaTUTUUTE WA, 2560)

1 [ - -~
Hithmangnigrisonrsusomanganyini
(Bllhanarsiidunenisen auas)

UNIINIRLNHASA1NAS

KASETSART UNIVERSITY
BANGKOK, THAILAND

andngms ana. (14 nan)

25500021109244 WANGATLISTUAMFTMAR SN2 AILIARDHATIARIN

oy o’ <
HRTINBT RN Y ATATNGT




n’l

dinswudansznsaanageudng
AngnAidand 39y uazuiansiy
IHReuiaudaandaspmingasual

daud 1 4 D.A. 2564
Tagssuu CHECO

ViNgATIVENAER I Ui

anunrwelulagginiw
(vangmsuTulse w.a. 2560)

ANIINLIRLUNBASFA S GS
KASETSART UNIVERSITY

iU ARy |sﬁaa“wﬁoLﬂamsﬁﬂmwa’nam Isﬁauﬁnqm |-ﬂam§’ﬂams lssﬁ’umsﬁnm |'5’u~.1§nwﬂu |1Is=mwmssi1nﬁums

. udngas |
L InmnenEas |
Cuwia

wurindn AN : Sy
¥asAnERs (AEMNTIL 25270021100147_2083_IP . 25270021100147  wiaTulafl  Uiggin 14/12/2564
! | fhnw f

LAHAT

Hmlgamusivua
saudulge

vanAaT
Al
| (W.91.2560)




.-

AN U, am“i’ﬁ“lum‘sﬂﬁ ryunsaf LI LT

: : | o Tuf . /‘g.‘./%“’
ﬁ\ 95&,0
uuu'lunmaua%ﬁ%?ﬂ%(ihﬁm@aqﬁﬁd%"“HOU“m—J”"

IWalEuauR1ANeSe
milliuﬂiaLtfﬂwwanﬁm‘iwmmﬁmum AR uUdanTEmsansganing
ﬂ'nn'amwmiuiaaﬂufamw aUU WA 2960  Svendndnd 39 uaz wianss
HNTINYIBUNYATAIERS Idarsanauasnadasuavudngasian

Wlatui 1 4 §.A. 2564
. TagsEuy CHECO

1. Viﬁ ﬂﬁﬁliﬂ‘U‘UﬂﬁﬂﬁW?u lﬂ‘S'U'ﬂi'TU/iU TBNANT Lﬂmaaumnmunmuﬂmvni‘mmsm iaﬂllﬂ AW

Lumuw 12 funAu W.A. 2556 LLaulmiuauumaﬂnaﬂﬁuvT'a'awEﬂaamwm‘smam
Lumuw 24 FuAU WAL 2555

2. ammmawmaamwmmams IﬂauummsUqumu’ﬂmmaﬁLm’J 'I,uﬂ'mﬂs::w adeit _,5,1_2‘}‘5{3__
dlotuil % oy 5“'\“& e, SOk

o o o v oas 1 o = & 1 =t ) v
3. wdngasuFuusaudtad Gultulangulimsin 2560 fausniansiinnil 1 Husiuly

4. wenalumsuuugaula
4.1 Lﬁ@ﬂ%’uﬂiwﬁﬂaﬁ{lﬁaamﬂé’aqﬁumsmauauaamwuéfmmwaaﬂszmﬁﬁﬂmmﬁmm'i
wsw'mnsuﬂﬂamomumﬂ‘[uT.aammwwumqmamLLauuﬂnamw
4.2 Lwaﬂs‘uﬂswanams‘luaamﬂaaqnummfnmmsmuwanamiuﬂuummmﬂﬂm ., 2558 9894
NIENTRANWIBNNS

4.3 Lwa‘luaaﬂﬂaaanuu'iamwawm'mmaaanmmams ‘V‘IUQW'MI‘WUEJ']E.lﬂ'ﬁFiﬂ‘lb"llU‘iuﬂU
*uamﬂﬂnmmmmsﬂmauaummmmmmwaqmswmmmaamu‘lwmnwu
44 maﬂsuﬂs&wanams‘luaaﬂﬂamnwamuaLLuv'lumsﬂsumu'ﬁanaﬂs masﬂlmmu

- mﬁaqLa'sum5wmu1wnwvmwaqnqmwamsaams MIBTUUELAITYUTIENU UNAINLN
13 Suddaanneiuandenlvitanuiuuungs

- mwmms’lwuamm“avLaaﬂun'ﬁﬁﬂmwauaa Tnenstmunwruaulsdaay damgunsal
LLavﬂsnmmwumu‘lwstmamammmmms tnuiuade wazanmiisAndvuandsnaan 12
mhefauie 6 mhein A

- f»mmmmummauwwmmu’tuama*mnsiumm'l umummmmsavmmmumwwnwwmam'i

UINI99ANMS Nﬂ?']lJ‘iL‘lNﬂ'}'N LLﬁ”‘iuUUﬂﬁHﬂ‘]WWU’]lUU?uEI nm"l*z'flum'smqﬂu’luama'mﬂﬁmwa'lw
'm'"rumns.,‘u'aumiwamaummmmmmumwamﬂmfn

5. arsslunsuiudsaudly
5.1 UKy n Uuu N 2
- anmisiignendien mnidn lafesndh 12 misefn W bitiesndr 6 miefa
- wamaﬂmwmuwuﬁ TNAY quaam’l 12 whefin 10 biesndn 18 wiefin
5.2 WUasedvilu o 3 s1e3en el , :
01051511 msnevdeyalssyndlumsidomaluladdinm  3(3.0-6)
01051567  UfURmsinelulaguasdy 2(0-6-3)
01051571  gmenmnssudanm 2(2-0-4)



5.3 Uuugasefinn Shuau 3 seiden el

01051561
01051562

01051564

wialulagiesdy
NsEUIURTIgREMATTIMINTUge

ANTEREMLAZNTEUIUNSTURANSTIAT™H

2(2-0-4)
3(2-3-6)
3(3-0-6)



3

asufisuifisunangasiufiundngasuiulse

VANZATIA W.A. 2555 viangnsuuUse w.a. 2560 o
. Wasuwlas
WHU A EUU N1 WU N wuunl
numhefinumaeavingas  litiend 36 misufa Swnmbeinswaaoamdngas  litienin 36 wihein
A. Jyen bivaendt 2 miwin (itumiaefia) | n. Svuen Liteundy  2wmhedn (ldtumiaein
- dunn 2 wheda (biduwbeRa) | - & 2wihghe  (itumefn)
01051597 &uun 11 01051597 duuun ’ 1,1
. Ineiinus hivsenin 36 wihein | 2. Inendiwug lidpandn 36 mihehn
01051599 “veriiwug 1-36 | 01051599 Ineiiwug 1-36
WHY A LUU N 2 ' WU A WUUN 2
Fwnmbefinnunaeandngns  Liteund 36 wihudn Yumheiinnunseandngas  lilieand 36 mizehn
n. Jren litosnia 24 wwin | n. Svuen Liisanin 18 minfin | aavihedn
- 2wdisda | - A 21411'135'_01
01051597 &uuun 1,1 | 01051597 Fumn 1,1
- S uandadu 10 wuaefia | - Frwantdiu 10 wisfia
01051531 Jmnssuduaiifuge %3-06) | 01051531 Fmnssufauaiitug 3(3-0-6)
01051561 tirhdadivasiy 4(2-6-7) | 01051561 wnlulativasdy 2(2-0-0) | viupnednn
01051571 granunsiudanm 2(2-049) | Weseyriv
01051591 gulaviEidemawealuladftnmm 3(2-2-5) | 01051591 s=louiSidemamaluladtinm 3(2-2-5)
RHGAAMATTINYRS NNQAATANTIINEAS
- Janenidan livfosnda 12 wiwfin | - Jynendan Liipeni 6 mhefin | arvutsin
werliliBndanFousnoithwvdousnawiviitiadinve WiidmBonGeunsivluiousnmuiviiandeinuss
uninend fifisfamusieius 500 Tuld lidesntt 6 whe avInend fisvirausiodud 500 311U Litesnin 6 why
fim vist] WaglugaeRtavasramnssumsiinywssiwatantng | in ilFogdlunasitevaseniiiin s iEilammm
Amiurauvesimhneivvseuseoe wavaauatodfin WiursuvasimimedrSaysssiuain ussnnuitudin
e nende ndetaTeividelud
01051501 wnluladitinmuuudutiudmdu 5(5-0-10) | 01051501 wntulaffmwuuudiiud iy 5(5-0-10)
Uudindinwn Uudinfin _
01051511 myinneviayalszyndluniside 3(3-0-6} | Wasiedvil
wraluladFanm
01051521 welulabnsusnnanusiliiians 33-0-6) | 01051521 aluladnsusnadatusliuignd 3(3-0-6)
01051522 \afiuazivaluladvasylasa 3(3-0-6) § 01051522 infiuazmaluladivasylasa 3(3-0-6)
01051523 winlulaBdugevasutl 3(3-0-6) | 01051523 wiAluladtugevasuts 3(3-0-6)
01051524 wAluladninennsininratiios 3(3-0-6) | 01051524 walulainiwennsiindeidios 3(3-0-6)
01051525 mseindrusuarnisyszgndme 3(3-0-6) | 01051525 enwaTuTuzuasmisUszgnin 3(3-0-6)
DAAMATIUAYAS ' ANAMATIUNERT
01051526 wirluladTanmuamadmasiinm 3(3-0-6) | 01051526 wAlulaidnmromednmidinn 3(3-0-6)
01051527 wAluladimsudndod 33-0-6) | 01051527 wAlulaBnsednded 3(3-0-6)
01051532 msUszynsraufinmaidmiy 3(3-0-6) | 01051532 msUszunARaLRIABTAMTY 3(3-0-6)
ASEUTUNTIIE AW ATEUIUMSHRTINH
01051535 svuuviraruiulugaavinisunns 3(3-0-6) | 01051535 szuuriAMudulugRaMnTTILYAS 3(3-0-6)
01051536 JAInTsunseuunIsiInm 3(3-0-6) | 01051536 IeNTTUATHIUANTIIAMN 3{3-0-6)
01051562 nsamun'i'sqnmwnssuwﬁniguqa 3(2-3-6) | 01051562 ﬂszmumsqnmunssumﬁnﬂzuqe 3(2-3-6) | YSuupmeim
01051563 nrsATedseUfitematianam 32:3-6) | 01051563 msASwNTTATo MR 3(2-3-6)
01051564 nivamefiuaznIEUILNYSITTR %3-0-6) | 01051564 msaEFmazATEIUMTING 3(3-0-6} | Viuupimeinm
nGamw wiEnm
01051565 ipulwimaluladdugs 3(2-3-6) | 01051565 wpulerlineilatifuge 3(2-3-6)
01051566 Wugimnsaitansaums 3(3-0-6) [ 01051566 WugdmanTrudRamsnums 3(3-0-6)

AXMNTIY Uazdurnday

RAMNTTY WasAuiedan




4
VANGAIAN W.A. 2555 wangnIusuuye w.e. 2560 d

wasundag
01051567 UfiRmswaluladvesdu 2(0-6-3) | Waveivilmi

01051581 szuuAaRuods 3(2-3-6) | 01051581 szuuiiRuads 3(2-3-6)
01051596 Heuawizmavalulaginm 1-3 | 01051596 Spaawizmanalulastinim 1-3 ~

01051598 Ugmiien 1-3 | 01051598 Ugymifiew 1-3
. Fneniinug Bifoand 12 misein | 2. eniiwud Thifeanin 18 wihofin | iRamidiefn .

01051599 Tmgniivug 1-12 | 01051599 Fveniinug 1-18

v Y] v o ot o o [y a '3 o
6. lassainvamangnsnendiuiulsudly WaSsuiiisuivlasaafiuuasinusiussguvdngns
seAuldinfing) w.A. 2558 voensensafnudnns Usingdil
WHU N WUU N 1

VU2R 1 tnauH Tassaiiady Tasesielnl
A3ENSIANENBNNS )
1) Jvuen - Taitfosndn 2 wiaeiim (bitumieds) | lddeendt 2 wieda (ahfuminein)
- & - 2 wirghin Lifumiedn) 2 vahefin (Wifumhefin)
2) veniinus Litfounin 36 wihefn laidfosnin 36 wmihedn laifosnd 36 wihedin
Mefiagm Litdesnd1 36 wihefia lutforndn 36 wiheiin litieandn 36 wihefin

WHU N WUU R 2

YUY et Taseasrafu TaseaineTna
NENTAANYIBNNS ) -
1) 3wuen hiteandh 12 vivhefn laidfeundn 24 wihefn luitieuntt 18 wihede
- s - 2 vaein 2 vasfin .
- ArendeAy - 10 s 10 wuwhin
- Sy uenidan - liflesnai 12 wiiefn lidosndn 6 minefn
2) Ineriinus litioand 12 wiefin Taiffoendn 12 witiin Litipendt 18 minsfin
wisfinsu Litfasni 36 wmihefn liidesnia 36 wihefin lLiiesndn 36 miwfin

7. vangns




Bt S u’:o d
ann un. ausidlwnsilsynaasoi.

5|‘a\550

-llnunllnnunn--.}. a
Lﬁa‘%’%ﬁ--%h ------ feu ' ---------- e-un?:?lbl?luunl-uuno 'Hﬂﬂ.z
2Znnsudinanagusamiigiud.. 8. ISNYIAN 2540

ﬁﬂﬂﬁ%LaHﬂ%aﬁﬁﬁﬂﬁﬂi

angasImenAansunIudin

g1 maluladdaniw

VaNgATUTUUSL W.A. 2560

FasaUugaudnw WNINEEeLNYRSAARS

WPUVI/AMY/MATYT . ULV ANEgRENSTINYRS mAdvmalulagTanan

1. sWisuazvandngns

nuadi 1 dayanaly

dinauddansznsrmsaaufinet
ngarnans 338 uazuinnssy
Rasananudeandasvamangnuda

1 4 8.0 2564

-l o el
- sWavdngas 2527002100147 s
g e Tasseuy CHECO
- Yandngns
mwilne: wangasinenenansumiiudie aivmaluladFinw
ATdange: Master of Science Program in Biotechnology

2. Falggyuazaivniv

Faifiu : Wenansuvdude aluladfnm)
Foda : . (naluladdinam)

Fouty - Master of Science (Biotechnology)
o : M.S. (Biotechnology)

3. Arenvemangns
Taid]

4. IurumeiinfiGeunaaanangas
wunuuunl  Litesnii 36 mueRa
WU nuuun2  Lidsendt 36 wdaehs

5. gluuuuewdngns

5.1 guuuu ,
vangessERuUIg v

5.2 Al
niveuaznIwSngy

5.3 mMysunfnw
futhiidalvouasiansneni

5.4 mms’mﬁaﬁuamﬁué"u




Hundngasiemzaanty uaz/vie Wundngmamuiaudlefiu kyoto University Ussing
f‘jﬂu melalanmadanisiFeunisaeusinassddaynn (Double Degree) TEVINANGRS
eenansuvindie awivimealuladfinim auzenamnssuinens wavtudiningde
UMINLFRAYASHIERT WAy Master of Agricultureal Science ¥4 Graduate School of
Agriculture, Kyoto University U‘ssmeiﬂjﬂu

5.5 nlviSynuagdnsansfing
TiBgaRssaiviie

6. ENUATWYBIMENGAIUALNITRITUIBYIR/ IuvURaNgRS
H0IUNMNYAIRANERS
- vangnsuSulgs fhwvunilinaeu menisfinundt 1 Imsine 2560

- USulssnnwdngms Yie nangasineneansumdadia anvidvmaluladdanm
- Guldusisustinisfinen 2527

- Vuugentsgenaiotinisdnu 2555
nmsRarsauneydif/ifuteundngns
= lfmnsanndunsedagrnznrsumsmsiinsuminendeinuasenans Tumsussaunsedl 19/2559
Wotuil 3 Wouwgadmeu we. 2559

s Qies, ar = L 5 o

- Idfueydii/tureundngasinan v inandeinaseans ‘Lunfliﬂswuﬂiqw..z?.l.??’.@ ................
d o d =
e ud. 2. feu. 20

Py 1 ar Ao ] o v 1y
7. aranenlumsinekWIANgAsATAMATHLAZNASEIY vingrselsunsmeums Ty J
ué’nqmﬁﬁqmm‘wuazmm‘sgmmumaummgmﬂmqvﬁsaﬁ’uqmuﬁnm net. 2552 Widmsdinen 2561 ’
8. ananausaUsznauldndunsine
(1) 1Yy anvwaluladinmlumhonuvesiuasionyuy

(2) 21938 anwdrunaluladFinwlugantunsinunuasisuasiant
(3) WiNUNARRAMNTIUNEAT

(4) Ussneugsiedmimmnetestuauimealulagfnm

drinsuuannsnsrsnsgandne
Angrarans 3 nasuirnsu
WfRorsanamaasandasvasmdngniuia

dond 14 0.0 2564
Tess2uu CHECO




£ var

d o s o . A = o
9. Y9 lavusEamIUTEYIBY Munis uazqdinTAny1vee Il fuRneundngns

.y tavUszdnm AL fo-ana | Aandissdvaanfing a1 dusamsfnu
Uszwnwu | (sey A/5A/0A/0.) o (52Y we/unv/aunednn) (Ynszau) (ynszHv) dniy U .,
1, 31008C T | ftemansiansd wlseye nssnaguating M. wAluladdanm wnInendenyRTmans 2536
\Vishdey
. M.S. Biological System Virginia Polytechnic Institute and | 2543
Engineering State University, USA
* Ph.D, Food Science and Mississippi State University, USA 2546
Technology
2. 310050¢ S0IANTINTSY wieseand asswnmalon mu, WemaEnin1sas | uniivendeinunsenand 2523
\ieshtio
. M.Agr. Applied Kagoshima University, Japan 2526
Microbiology _
Ph.D. Applied Kyushu University, Japan 2530
Micrebiology
3. 35299 feeansianse WegnBug uhauned M. waluladTinmw wivedainensrans 2536
— ML walulag¥rnm UMInESENYRTEIENS 2540
§§ 2 Ph.D. Life Science University of Nottingham, UK. 2544
o 2 Ee
= .=
B 5% 3
2 335
) gu. = 3 3
o o e 3
a1 o
ee =
. C = 3 e
i N oA
O S |
n Lo 0N} Lo
I oAb e 3
m & o ™
N S = St‘g
O " Zz 8
PO oo e 3
on g C:IJ
Xg 5

g




10. apuiisanisiSounisaey
eglusontu anggravinssinyss ImenauaYy
11. amumiaimsuanﬁ%amsﬁmmﬁﬁqLﬁuﬁaqﬁﬂmﬁmmﬂumimaLtwuwé’nﬁm
1.1 @anunIsalvion1snRLImMIuATEERY
ﬂsvmﬂlwauwumumamt-;mﬂssu Wuundsndnamnsuas wamﬁmmmqmsmwmvﬂmﬁm

= o =

vadlan Tsauwnsoadiemeldfonisdeonislilunisiauilssma Jefianudenisisnuis
mmsmmwmﬂmmmnmmaqnumﬂ"luiaammmwamsaﬂmuwuLLaymeﬁ'nmmwn'rmam Sraly
f]amuumﬂumﬂuhmmmu nmnﬂmasmqmsm u,a-'n'ﬁnmnumqrn'sﬂ'mtfuauimnuﬂsvmumu
n¥wensinmiasiwndeuiiinnty Suhlfisnsudeuiimelunaznnsuenyssna douse
anudndufasdesinaluladianminussgndlfilosnsedunistamsninensdanndounay
rpliAnnsliusslevtiotnegean
11.2 a@nunisalnianiswa s runas s sy
PngaumsaEiviemstamarsegienalhiianmsifeslesroaaiunisaiviemswanamag
e“faﬂmLLasi'muﬁiiu’luL%q‘uaamimmLmau‘uﬂa’m'ﬁﬂ“\ﬂﬁﬂmm%'ﬁuﬁuna’mLLauﬁaﬂzq'LuL‘“uaﬂ%u'lmLLay
Auamdaldiinisssnssdnynainsuasiiudnenm nsimung ity wissiuvesineg dudy
aumwEjmsﬁjmmaummwmmsnmaiqauaﬂ%wumqmiwmlm anunseutinluniseusng
dunndeuvesdirulan 1atigmnisdsunamissaueAlusnsise ‘Nﬂ'iﬂﬁl.ﬂﬂﬂ’]'iﬂi%ﬁ&lﬂﬂﬂw
mﬂiu‘[aE;mm.,mmeaams'[mwamuamwimﬂmﬂum LLa..,nalmnﬂﬂ'mmum'mﬂunﬁuaaﬂnmtaums
'iﬂ‘ls"lﬁ‘tjﬂ’lw awa‘twumﬁﬂimﬂamumi‘uﬂﬂﬂaﬁssm"m mensssgnaldinalulagfrnmlunsnda
LW@EJﬂ‘i“’ﬂ‘Uﬁmﬂ"IW‘U'WI
12. wansynusn de 11.1 uay 11.2 dentsWanwdngnsuasanuieatasiuiusiavesaantu
121 psWeiumangns
12.1.1 ulgmdngashineuaussrmmmamsvesdssinadumdinuiazanudam
L‘umﬁmuwLﬂm‘umnuammwﬂisumqmﬂiu‘laammw
12.1.2 Uivﬂimanaﬁﬂwmauauaqmamnﬂaauu.ﬂawmLﬁsw-ﬁﬂﬁlLLavaaﬁuIamLavLUuw
gaususERuang
12.2 m'mLﬂaqﬁaaﬁuﬁuﬁﬁwmwﬁwmé’ﬂ
12.2.1 ndnumnndinfisityan mmsnasm:.a.,wsumaaﬂmmswmfmma RASAIUAIG
mamuwmmmmus sulan Lwalwaamﬂaaanumsunmmswuwnwmamaa
12.2.2 udmuwinidingivieing 'aH'luﬂmﬁ's'suLLaVﬁ%me’f"nﬁﬂLﬁafhusm
12.2.3 aduangunmsianiiuiugueu uavsuwmaumamﬂu wedunalnddgluns
Winuszaluganumngnuazsiuas
13. AuduNUS (wandl) nwanamauﬁL?Jﬂﬁauluﬂmu/mﬂ%m%‘waqamﬁ'u
13.1 i"IEJ'31.1’11‘!41&?1ﬂﬁﬂ'imﬂﬂﬁﬁ]uI@EJﬂmu/ﬂ'lﬁTU’VﬂﬁﬂﬂﬂiBu
138l
13.2 Twiniidinseulinus/nedvy/mdngasiu
faifl
13.3 NITUIRITIANIS

Ll



‘VI&I'WWI 2 ﬁﬂﬁlﬁLﬁW’]u‘UB'ﬂﬁaﬂﬁﬂ‘i

1 Usran anuiAy uaringUszasdvemdngns

1.1 YSoqn mmLuua'mlwLﬂu'lﬂm'mﬂwrgwaqwﬁwmé’aLn'umimaﬁ% lastiuadn
ududinfiiinruniudanisients Ussneuiedsesssy wazARIsyY SviedaaiuiannmaAte
maunalulaiTanmliiuiiseniudilusiurduasumunnd

1.2 adudadgy mﬂIuT,aammwn'juamwmmswu‘uw‘uﬂwﬁﬂﬁmﬁiamsﬁwmﬂiymﬁ
Tnatawizagnsfamadunsinuns gramnsmILasaiIndon wieliAndinunisiFouisiunbnay
UIWR innsuaniFsuasdaiud mssanifsumeianssg wavnsiinfsundsatuayums
MSANYILAENTITY )

1.3 daqusrasivosndngns _

1.3.1 Wewdsumdudindifinamdanuamisouas mwummmmamumﬂiﬂamnmw
maumwmmmumna’tmnmﬂamawnssumum LASMIBINIINSTRIUTERUNA wasue3
auﬂsunaumaJwqwgLLavwnwuamsun’usw'mumﬂluaquwﬂIuIaammw vinwelunsuAtigminas
VinwEMaNSenguiif

1.3.2 duaunms@neanwalulagiinmwlulszmalne wasilnlonalviidsaunsadon
Anvreneluussme Sadunisuiavassvesipunalunsdalislufinusefinesumanas iy
nsausuleveusuiaLmsEnnsERUgRNAn

133 endnmuifeidnuamuasaeandosiuamalumsiannussmalnensiny
welulagdnwluowen lnedandnnsiannssnddiulasimsughanaies dundnmslunswamn
éngmsuasnEunsP L ugUinngRamnTRIAz A le
2. uruiAIUSUUR |

maiRzdiliumsuiaansudiunigluseuiamdngns (5 U)

MRUMIWRLY/WABuUURY nagns vingIwAed
1. meshsstifemnuiuaiones 1.1 Wannmdngmaliuatonng 57 | 1.1 ndngasiviuusudloud
WaAnNgns mmuwuﬁ‘lé’mnnamsﬂisLﬁuwﬁ’nqms
MRy wasmTAinndudngns
2. WimaUpfiniTiaaen® annd 2.1 Usedhilaguvndnifnuasily 2.1 ihfaenauusvonmindinuasyld
uaevinwyassiumusesnisuasdld] anlndinuasdiiduiendos uasir | intinfinuldlunswonn wasudly
uniudin msuiudsvingmslviaonadeiuee | wingms
AsUTsdiu
2.2 daadulornsdinanndifud® | 22 wanwuifud 1 oty de 2 U sie 1 au
Wy
3. mafainuznisléawdngs | 3.1 damiaueiduntedngulvin | 3.1 Tanaeudiwivdann
i 3.2 fidnnulaanauiidamaussany
3.2 dudulvidminausnatiunm
Frimslussdvunnsd
4. msdamsliddaiisseziailu | 4.1 madmuausunusewineiide wae | 4.1 wuslrsevineinug melud 1
sy amsiMfEn meludl 1 wiow 2 wigy 2 '




6

vyandl 3 sTUUNTSIANTsAnen n1saudiunisuaslassadvamdngas
1. - STUUNMTIANTTANE
1.1 szuu
Wusyuuving
1.2 nsdnnsAneiniagg sy
Laift .
1.3 nagufssiefaluszuuninia
{aid]
2. msanliunmsuingas
2.1 Fu-aadiuntsGeunisaeu
-ETwnsuni
AAMSANWT 1 deuBana — Woutumneu
AAmsAnuY 2 Wouunsaa - HBUNG AR
2.2 AuaulAvasfidrfine
UHY A WU A 1
1) ddansfnvsziuliygrdviafouvhaeivwealuladtnm vieavdend
Wendos Inefinuaindealadontds fuieluil
1.1 Iusvaunsainisideluanaaiivenmans melulad wiadmnssu egafey 2
1.2 ﬁﬂs::aummimﬁﬁ’a'iumamu‘iwanmaﬁ% wialulal wiadenssy egetos 1 ¥
wazilnaemAdeitlifunsifiuilusenuduiiissnisussiinnms (Proceeding
athatios 1 39
1.3 ﬁwamu?ﬁ'&rﬁlﬁ%’umsﬁﬁuw“lui'ma'mﬁvl,ﬁmmsﬂswm%ﬂms (Proceeding)
p8etion 2 304
1.4 fnaaiefldfunnsseusuliananilunsanssedued viossduuuned sghe
Yow 1 ¥
2) st sduimivendeinensmand Temsfinwsedutafiafnvsesiufirivende
IINgRUINYRIFNERS

R A U A 2
1) ddansfnnsesudiygesvdedlsuriensitimeluladitanm vieaneBend
featas
2) suatisfiuamivedpinensenans IensAnensedusudininvessufirvends
UMANEasINYRIANaRS
2.3 Ugywwaslidausnid )
dissnanirunaliladfnmduananifierumanmansneduiiomin sofuigag
bildwailnensasiirudlidismedansidriinude
2.4 nagnslunsaufiunieudledyw / dedrinvasiifelude 2.3
mesmvuniilanginmaluladfrnwuudududmududnine d8nanavllnseam
faaSeuian 01051501 nglitumiiein Fausznouiadenmdnnswelulaidinam autfuay




anvm"mwu‘uawauma ﬂ']‘iﬂ‘iu&]ﬂﬁlfﬂﬁu‘fl‘itnu'ﬂFlﬁ'l‘i/lﬂi'im UgummsmmmmH'luama'mnim
LR LEY Qﬂﬂﬂﬂﬂﬁﬁ’i‘lﬂlﬂiiﬂltﬂﬂi‘d'}ﬂ’m LWEU'SU'WH%"IUVI'Nﬂ’]‘lJﬁ’J'lll‘il‘V]ﬂIUIﬁEJ’U’Jﬂ"IWV]'i]’lL‘UULLﬂN'iIU -

ﬂ"liﬂﬂ‘l:}"l'l/l'lx'iﬂ']u'lwE.I'Tﬁ'lﬁﬁl‘iﬁ’ﬁl']ﬂ'lﬂ‘| Vlf”lﬂﬁﬂ”l'il,‘ll'lﬂﬂ‘lb‘"rﬁla N4l s[,'Vi'e'.]EJ.ﬂ"]El'l(!"liﬂaEJ'IN‘L!‘"B"&I‘:?N'ﬂﬂJ-a.vf]‘i';ill?"I’]i
‘SUUEWI‘ZJE\‘IH"IF]’J‘H‘TL‘Wﬂi‘iﬂﬁﬂ‘mﬂ’lw

2.5 uwunsiulifauazddnSamsanuluszes 5 7

BHUY A BUU N1

Unmsdnu i1 | 92 T Swrndudeianditezaunisine
2560 3 - 3 mmwvumumsmnmmaaﬂwanam
2561 3 3 6 Uar 3 Ay Buaudmsanw 2562
2562 3 3 6
2563 3 3 6
2564 3 3 6

WAU N WUU A 2
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FEURTLOYURNTIBTU
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TEaziBuasene -
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3.1.1.2 Tassairavdngms
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- duann
(2) Ivetinug laidasnin
3.1.1.3 518791 '
(m) Jruan Litdeenin
- dunn '
01051597 duuwn
(Seminar)
(@) Tnediwug lairoanin

01051599  neriinus
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3.1.2.2 Taseadevdngns
(n) Fuven Bitosni
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- Jnentsny
-Avneniden  Litesndn
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3.1.2.3 578711
(n) swivnen luvesnia
- dunun
01051597 &uuun
(Seminar)
- v nenvsAu
01051531 Jmnssuduaiidugs

-

(Advanced Biochemical Engineering)

01051561** winluladvestiu

(Gene Technology)
01051571% A IvNIsUTINTN
(Bio-industry)

*eirilalwd
**edviviuuse

36 WUNRA
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2 wiein (lahiuvidedn)
36 WU

2 wiwin lsidumiaefn
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010’515?1 istﬁanﬁ%ﬁﬁamqmﬂ‘luiaﬁ%‘amwmqamafmnismnws 3(2-2-5)
~ (Research Methodology in Biotechnology in Agro-Industry)
-Avieniden  Livesndn 6 Wihein
'quamaanL'sems']a'm’lwsauaﬂaw'n*mwuamé’ﬁmmumwmaﬂ TR GG
vhesaust 500 Sl Witoend 6 iheia Wi 'lwaeﬂuﬂaawuwaammiswﬂiﬂmﬂsxmmm
uam’llmammmu-nawaqm‘wmmmmmaﬂszmumm uarAUATUTRIMedY 9 nfagng
edsalui
01051501  inmluladFrinmuuudududmiu (Liivfumhefn) 5(5-0-10)
Unidinfinyl
(Intensive Biotechnology for Graduate)
01051511*  mslersiteyaUssgndlunsidumaluladtinm  3(3-0-6)

{Applied Data Analysis in Biotechnological Research)

01051521  welulaBnisuenndndusilindavs 3(3-0-6)
(Product Recovery Technology)

01051522 nfluasimAlulagvnsglasa 3(3-0-6)
(Sucro- chem|stry and Technology)

01051523 mﬂiuiawum‘uamﬁq 3(3-0-6)
(Advanced Starch Technology)

01051524 mﬂiuiaﬁm%’wmniﬁtﬁﬁﬁimﬂm 3(3-0-6)
(Renewable Resources Technology)

01051525  anaieSudIusuasnsUseynimIegeaInnIsannms 3(3-0-6)
(Probiotics and Application in Agro-Industry)

01051526  wAluladTrnmyssnadimesiann 3(3-0-6)
(Biotechnology of Biopolymer)

01051527  waluladnsudndes : 3(3-0-6)
(Brewing Technology)

01051532 nsiszgnAneufiumesdmiunssuauntsmedanm 3(3-0-6)
(Computer Application for Bioprocess)

01051535 ‘isuumiv‘l"lﬂ'nuLﬁu'luqmmwn'ssmnwm 3(3-0-6)
(Refrigeration System in Agro-Industry)

01051536  ArNTINATZUILNISTIAW | 3(3-0-6)
(Biological Process Engineering)

01051562%* nssmumsqmmwnﬁwﬁﬂ‘uguqq 3(2-3-6)
(Advanced Industrial Fermentation Processes) _

01051563 msmSafaaUfAsemnedann 3(2-3-6)
{Immobilization of Biocatalysts)

01051564* msaaeflasnIzUIUMTUTMmMIETI0 W 3(3-0-6)
(Biodegradation and Bioremediation) '

01051565  toulerinalilagtuge 3(2-3-6)

*e 3 NUR Iy ’ ..
*elgiulse
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(Advanced Enzyme Technology)
01051566 ~WugIFINTIUHBMINYNT 8AaNUNTTY UasAuIndny 3(3-0-6)
(Genetic Engineering for Agricutture, Industry and

Environment)

01051567% UfTRmawaluladuesdu . ' 2(0-6-3)
(Laboratory in Gene Technology)

01051581 szuuRdnvade 3(2-3-6)
(Waste Treatment Systems)

01051596 Fasawisvnavaluladitnnin 1-3
(Selected Topics in Bictechnology)

01051598  {Uayvniuei -3 -
{Special problems)

(9) Ineniinug laigfaonin 18 wiheia

01051599 Fnefinud 1-18

(Thesis)

AMNNNNEYD LRIV UTEIN Y0

AMAvIgYBavIiaUssd I lundngasinermansumtndia @193
walulad@anm Ussnaudmeias 8 ndndlmnamang fail .
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LaVaWUN 6 vneds sEAutul
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1 owneflh  agudniingimanuazgpevinssuneasugiu

2 ywede  aguivvelulad
3 wnely  ngudtieInTsy
- 6 vwelit  nguivnaadriven
7oWein AgIAITINITINLHUNSIRNSUAE IS DR LUUN AN
8 wnells  ngwivnBadusiiems wasmsthdaveads
9 el ndivide Bovawems dunn Yy uarinerdinug
(@uaduT 8 wnedls dnuivluusasngy

*se3 vl lny . ) -



12
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LHY A UWUU N 2

Ui 1 aensdnend 1 Inumbefin (sussene-snUfiens-o dnwviosume)
01051531 Arnnysudaadifuge 3(3-0-6)
01051561  wielulagwasdu 2(2-0-4)
01051571  gramnssuTann 2(2-0-9)
weniden 3(- -
e 10(- -)
Ui 1 mAntsinend 2 Inumbeia (wLusses-suUiTRm - Annieua)
01051591 szileuitidevnamaluladdnnmn 3(2-2-5)
WHARAUNITUNYAS
01051597  &uuin 1
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3.1.4 a1a5u1es183%0

01051501

01051511*

01051521

walulad@inmuuuadudmsutadiadng
(Intensive Biotechnology for Graduate)

wanmamalulaiinm  anRuardnunmawsvendunid  ns
Uszgnagdiunidlugramnssy  UjiRnmsemembelugaamnssnneas
wagInemERsIAInTsIATITINW

Principles of biotechnology, properties and characteristics of
microorganisms, industrial application of microorganisms, unit

operation in agro-industry and biochemical engineering sciences.

mylnTwideyaussgnalumsidemaluladdinm
(Applied Data Analysis in Biotechnological Research)
nfiunuTslasinTeideya msvenasladeden unuwuudy

paon  uruwvuguateluufen waswiuwuUanAuELAYS  MINARBILUY
winealiea nssenuuuldwdIudwinveSya nInARBULTIWY s
Hufmanou mylaseideyavaiediauds  malwessiiuszneundn
msUsrgndliusunsuymeadflunsidomeluladianm

Data collection and analysis. One factor design: completely
randomized design_, randomized complete block design, and Latin
square design. Factorial design. Fractional factorial design. Multiple
regression. Response surface methodology. Multivariate analysis.
Principal component analysis. Application of statistic program in

biotechnological research.

«
=

maluladnisuenwindueiliudars
(Product Recovery Technotogy)
Msiengad wavasaiinammmeluwadeanainigas nmsaane

waduasnsvinlaansann mMInnnznou 3slasuinns i seuvasunalua
Liwadfundy wrusuveamval wazwaluladuuiusy

Separation of cell and biochemical compounds from the
cell. Cell disintegration and clarification of the extract. Precipitation,
chromatography method, aquedus two phase systems, reverse
micelles, liquid membranes, and membrane technology.

*gg 3 utaln

5(5-0-10)

3(3-0-6)

3(3-0-6)



01051522

01051523

01051524

15

iiluazinaluladuasglase
(Sucro-chemistry and Technology)

aulimuniiuasidndvssglasa  nsunuiingulensenda lu
Luanavesylasa nisudneyiussng 9 veslesa usanssed Leawes
uazsdnfnsifldanmssusvedansiuglasa

Physical and chemical characteristics of sucrose. Substitution
of hydroxyl group in the molecule of sucrose. Production of
subunits of sucrose alcohol, ester and the products resulted from
the binding between metals and sucrose.

walulaBiugeoutls
(Advanced Starch Technology)
Iaunamaninsuanaateiveshnanaute nssuaunsnEn ulls
wagUfiemaaiilunisudaeyiudine 9 anuds suntanistluld
Uszlewilugmavnisu
Kinetics of starch molecule break-down. Process of starch
production and chemical reactions in producing various subunits
from starch including industrial utilization.

wrluladviwennsiifindaliios
(Renewable Resources Technology)
n'rsLLUsamw%ama'lﬁﬁ"JuﬁwrﬁaLwﬁqLLaswé’mumni’aﬂmﬁ'a'lﬁ
MIMsRslagnsyvIunsmaAiiuasmaveluladiinm nsuanfng
T woanoses LLazL%jamﬁw’haﬂ'ssmummﬂnamaﬁwﬂmu%'auuaz
nsulsandufng wdanuiiiaredasmaninennssssus
Conversion of biomass into fuel gas and energy from
agricultural waste by chemical and biotechnological processes.
Production of biogas, ethanol, and fuel using pyrolysis and
gasification processes. Renewable energy from natural resources.

3(3-0-6)

3(3-0-6)

3(3-0-6)
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01051526

16

?ﬂ‘5La"‘iu%’msLtaam'iﬂ'izqﬂﬁmaqma’mﬂismﬂwm
(Probiotics and Applications in Agro-industry)
anuuewrysgauvidasiaiudiug unumlumadueims
uaztareguam andinssudiunidnelsn msndsasaifiusuay
wtgsnmensietutueg walulaBmsiedy msussendasiaiufugma
PAAUNTTUNYAT
Characteristics of probiotic microorganisms. Role  of
probiotics in gastrointestinal tract and health effects of probiotics.
Inhibition properties against pathogen. Production of probiotics and
stability. Encapsulation technology. Beneficial effect on human and
animat health. Application of probiotic in agro-industry.

walulagnmyeswediuasdinam
(Biotechnology of Biopolymer) .
nMsdunszimunaluladiinmvemediueifinm auauld
mqmﬁu,a::mamwwaawaﬁLuaﬁ"smwuazmiﬂisqﬂﬁwaﬁmaﬁamw’lu
goAMNISL Madenaaienadiniweameiiueddinin msdszidiuiy
INsPInveswaaRndanIm
Biotechnological synthesis of biopolymers. Chemical and
physical properties of biopolymers, and their applications in
industry. Biodegradation of biopolymers. Life cycle assesment of
bioplastics.

3(3-0-6)

3(3-0-6)



01051527

01051531

ln
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wialuladnsndndes
(Brewing Technology)

wesuaznszuauntsdaded waluladnmsusugsiuguniiad
sowuazdan waluladnisndauearinaznsiaasuamnin genuay
wanfusioen meluladiRefuiaduaznissanistas welulagiionts
Usudgeamntmir nelulafioulufdmiunisadndo nseenuuuds
ninNLagn1TAIVAY msmﬁmﬁa%u‘uunmmmtgudatfiaa n131n
asuoulasenlednauinldlmi  weluladifemunshvsaded nns
asrvgauRunLTes myununngn Tasnudesauada wianssy
uBEHAA Nl

Beer and brewing processes, breeding technology for barley,
hop and yeast, technology for malt production and quality
inspection, hop and hop products, yeast technology and yeast
management, technology for water treatment, enzyme technology
for brewing, fermenter design and control, batch and continuous
brewing, carbon-dioxide recovery, technology for beer stability, beer
quality inspection, production plan,'microbrewery, innovation and
novel products.
3ﬂ1ﬂiiﬂ%’llﬁﬁﬂxuq&
(Advanced Biochemical Engineering)

gauVMamMansveRduvisd wasdunsisen saunarmansioulusidy
g9 dnunlanzvesdvnsnifanmuasasesnuuunssuiunisuuds
m¥lauasmsmuRudmin nsdasvunndnaansuaranssiass
wuunsruumswsin dmnssuiieds ’i‘ﬁt'ﬁmawﬁmuasmﬁmﬂsﬁﬁunu
TDINTFVIUNIWIN LASHEMaRILasgsivvasiisuin

Microbial thermodynamics and interaction. Advanced
enzyme kinetics. Characteristic metabolic engineering and design of
bioreactors. Transport processes. Measurement and control of
fermenters. Mathematical model and simulation of fermentation
processes. Tissue engineering. Methods for increasing productivity

and cost analysis of fermentation processes. Fermentation
economics and business.

3(3-0-6)

3(3-0-6)



01051532

01051535

01051536

-

01051561**

18

msUssgnaranrmesdmiunsyUIumMsmMIdInTH

(Computer Application for Bioprocess)
mivszgnalineufiameslunssuiumsmedinim msad

wouhasmndinmaniranssunIsdinw uazmsuidyming

Treufmes msuszgnaldreniameilumsmuaunisuda ndifinw
Computer application in  bioprocesses. Building of

mathematical model for bioprocesses. Problems solving by

computer. Computer control applied in production. Cases studly.

sevumaharudulugranvnssuinuns
(Refrigeration System in Agro-Industry)

winnisousnfaamsdinmiisainubu Bvswavesenuduis
refagnisTaniw auiEmemdouresiagmeinnm assuaunisutidy
uazusiBenuds mssenuuumINEigadmIunTEUIUINMSYI ALY uay
msdansviendulugramnysuinuns

The principle of preservation, cooling effects on biologicat
materials, thermal propertiers, cooling and freezing processes,
optimum plant design, managment of cold storage.

FNTIUATEUIUNTTINN
(Biological Process Engineering)

aulinunssuaingwawadvansiinm mslvavieuazedeals
mmamwum‘%‘mau sruunsanglauausaunetinin nsneniin
AISBU ﬂ‘TSﬂ'iEJIauLI.ﬂ"ﬂTiﬁ“ﬁu i“UUﬂ’l'ﬁmaiaumamammw %
LLW‘SL‘Ei\‘]IEJLEIﬂa Lagniigeauuia

Pheological properties of biological material, pipe and
open chennel flow, pump design, heat transfer processes, heat
source and heat sink, heat and mass transfer molecular diffecsion.

wialuladvadu
(Gene Technology)

answugnsaunasniid maluladnisdisleudy waluladans
Tnaugu wallanTseyfisuegnuay wallalunsieseiiy ssuvuay
nsdansBuresqAurdinfmdesiugnamnssuinems

Genetic materials and their function. Technology of gene
transfer. Cloning technology. Recombinant deoxyribonucleic acid
identification techniques. Gene analysis techniques. Gene systems

of microorganisms and their manipulation involving in agro-industry

5183905 UU g - ' ’

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)
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01051562 nsrvunsgramnssumindugs 3(2-3-6)
(Advanced Industrial Fermentation Processes)
ATuiNMThYsINsTUINNSaREMNS SUmsTn msUTulg

Usz@vnm nszumunsminuuulvale wadansldingRusamgnundn
[~ = e £ o o 2
Wundnsoumyialnilugnisdn

Advanced technology of industrial fermentation processes,
Productivity improvement. New fermentation processes. Technigues

for processing low value raw material to produce new

commercialized products.

01051563 nse3wnssUfATeetnw 3(2-3-6)
(Immobilization of Biocatalysts) '
slavoswhswiiiemedinm nssuiunissieisafisemns
T é’nwmsLamzuasLaﬁa'imw‘uaataulmmazwaa‘qﬁuw%éﬁgnﬁ‘%a
vipresinnsaifinmuasnisussgndmeaamnssanuag
Types of Dbiocatalysts, immobilization processes of
biocatalysts. Characteristic and stability of immobilized enzyme and
microbial cell. Types of bioreactor and application in agro-industry.

01051564*  msganamuasnszuumIiamedinm 3(3-0-6)

(Biodegradation and Bioremediation)

MANNITIBINTAAEAINNTIN MY Dea 5B UNI S5 Tt duay
adunidduaswimiuidovegluiannden nalnnsaanedvnedanm
18e@1505l5ludn wadined wararsdunidialidunsie nstidaans
vafivoilunid wallannaiugimnssuaslusiviaanssuildluns
AnmuuarUSulpnsaaneasduniduasmIensazanansetiuvicing
830 wedansruiumstitamednwitesdnansuaiis

Principle of biodegradation of natural and synthetic oreanic
compounds contaminated in the environment. Mechanisms of
biodegradation of aromatic compounds, polymers, and toxic
chemical organic compounds. Bicremediation of inorganic

. pollutants. Genetic and protein engineering techniques for

.monitoring and improving biodegradation of organic compounds
and/or  bicaccumulation of inorganic compounds by living
organisms. Bioremediation techniques to remove pollutants.

*5eivUiulg
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01051566

01051567*

01051571*
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Lau'lqiﬂmﬂiuiaﬁ‘ﬁguqq 3(2-3-6)
(Advanced Enzyme Technology)

welilaBnsnaneulnilusedvigramnsse  myviieulelly
VigvdlaeBnandlasintansi TiinsRsIvreUANUTAYRuAEMS
ymbwiinluane  Ingdimsmdianlnsinsda nsUszendd  38n1smn
egiiduiu warlusfueuidedanldusslovflumaouled

Technology of enzyme production in a semi-industrial scale.
Purification of enzyme with chromatographic and electrophoresis
methods. Methods of determination of the molecular weight. -
Applications, immunology technology techniques of enzyme and
genetic engineering aspects of enzyme production.

ﬁuﬁﬁmnismﬁ'amimwmi REVNTIY Lagdwndoy - 3(3-0-6)
(Genetic Engineering for. Agriculture, Industry and Environment)
msvszgndldimalulagmetugicmnssulunsinunsananvnssy
uazAauIndon ﬂ'l'iaanLLUUﬁuﬁﬂ'mﬂun'rsmﬁm AsERALUUNNTUIN Way
msiutiEInanEn ety NTTUIUNINAUTIAINGIY ey
aeWugAtinannssaad NIAIUANAUNWIBINERANAVTINIW A3
Jamstuiluded@in omanuns gramnssu uasduwndon
Genetic engineering application to agriculture, industry and
environment. Gene design for production control. Fermentation .
design and product recovery for genetic engineered and fused
strain. Quality control of biological products. Gene manipulation of
organism for agriculture, industry and environment.

Ufuansiveluladuesiu 2(0-6-3)

(Laboratory in Gene Technology)

nedniresSounneu vieSeundoutu : 01051561
wilfjiinsAndesiuneivunaluladvesdu

Laboratory for Gene Technology
gHAMNIINTIN M 2(2-0-01)
(Bio-Industry)
anuilufeafugnamnssudanm vhaldaunu msdaas ns
AR Msadteuinnss n-‘saﬁﬁnmLﬁmﬁ'uqiﬁﬂqﬂﬁwnssu%’:nw
aaanIuiidmEsuLIldITeRRaUNSIUTININ .
General knowledge of Bio-Industry. Logistic and |
management. Quality control. Inhovation creativity. Case study of :

Bio-Industry business. Trends in Bio-Industry.

*s1e3ntinlvs : -
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BUUNIRYDuEY 3(2-3-6)
(Waste Treatment Systems)

sTUUAdRvaadonuudney  ssuumaaiiuasszuunedine
aunamanizasfnislunsaisidnveudouuusng q

Various types of waste treatrent systems using both
chemical and biological process. Kinetics of reaction in different
types of waste.treatment system.

sulpviFidomanaluladfinmmsgramassuinuns . 3(2-2-5)
(Research Methodology in Biotechnology in Agro-Industry}

wanuayseilouisiiemanaluladfinmmgramnssuinens
mslnnsilgrnuieimueiidesudds mssiusu Joyarlansng
WuN1598 s musiegazvailn MTesEd nsulana uavnns
F9150l HANTITE m‘sﬁ'ﬂﬁ'ﬁ']EJwuLﬁ'amsﬁ']Lﬁua’l,uﬂ'lsﬂiz‘qmaan'ﬁ
ARLW

Principles and research methods in biotechnology in Agro-
Industry problem analysis for research topic identification, data
collection for research planning, identification of samples and
techniques. Analysis, interpretation and discussion of research

-result; repért writing for presenta‘cion and publication.

Seaawgnmanaluladinm -3
(Selected Topics in Biotechnology)
= e (YT w v A P
FauawizmamalulagFrinawlusziuuSygaln Fdedeadiey
wlaslUTuusaznnanisdnua
Selected topics in biotechnology at the master’s degree
level. Topics are subject to change each semester.

duuun | 1
(Seminar) _ |
msinawenazefvseidafihaulamednunalilaifinanly
seauUSagin _
Presentation and discussion on current interesting topics in
biotechnology at the master’s degree level.
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gy

(Special Problems)

asanwAuaIinelulaBTnnw seaulsaenin uasiSaudes

= o
18U UUTEY

Study and research in biotechnology at the master’s degree

level and compile into a written report.

Aneniinus

(Thesis)

thesis.

maviTidessruligailnezSouieaduineineg

Research at the master’s degree level and compile into a

1-3

1-36
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) Inermrans 54 wazuiansyy
'lﬂwa'ﬁmmwaaﬂﬂﬁaauamé’naa&uﬁa
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° %‘a-muiqa dovudt 1 4 S.A. 2564 MITUTU
) mwmiama'm:mi Iﬂﬂ'ﬁ:’U‘U CHECO
a0 ARl (§197997) ~ -
u “ o Yad. o - - HATUNIIYINTSG o NANENT
i YaERIVY, UNFNIINTANEYNTEAY {]ﬁlﬁ]'uu - o
wUsE A sz Uiy
ﬁ'w'i‘f"iﬁiU’M'lcy,
1| wendused e3sen N TE LTI . > 01051522 | 01051522
TPENTINGE 1. Tensile properties of kenaf fiber and com 01051523 | 01051523
MY, GneeanInTemg) husk flour reinforced poly(lactic acid) hybrid 01051591 | 01051591
UNIBIRELNYATANARS, 2516 bio-composites : Role of aspect ratio of natural | 01051597 01051597
M.S. (Food Science) fibers, 2557 01051598 | 01051598
University of the Philippi.nes atLos | 2. Starch synthesis and mobilization in wood 01051599 | 01051599
Banos, Philippine, 2519 and bark of rubber tree, in relation with latex
Dr.-Ing. (Food and Biotechnology) production, (1) methodological approach, 2556
| Technical University of Berlin, 3. Comparative study on physicochernical
Germany, 2526 properties of ensete and water caltrop with
3100¢ other root, tuber, and legume starches, 2556
t 4. Lipid compositions of latex and sheet rubber -
VWMEITIY from Hevea brasiliensis depend on clonal
- Starch technology origin, 2556
- Sugar technology 5. Physical structure behavior to wettability of
electrbspun poly(lactic acid)/polysaccharide
composite nanofibers, 2556
2 | weiiwe Saunsal UUAUTBUGE 01051521 | 01051521
91156 _ Review of ionic liquid as a catalyst for biodiesel | 01051531 | 01051531
.. (naluladdinim) production, 2558 01051562 | 01051562
uwi’mmé’mgwmm*uam’, 2541 1 iy 01051597 | 01051597
2.4, Gangsuail) 1. Analysis of a lignocellulose degrading 01051598 | 01051598
qma&nmﬁuwﬁm’lﬁ'ﬂ. 2545 microbial consortium to enhance the anaerobic | 01051599 | 01051599
Ph.D. (Chemical Engineering) digestion of rice straws, 2558
University of California, Davis, USA, 2. Optimization of biodiesel production by
2556 Acinetobacter spp using response surface
3929900 methodology, 2557
g 3. Optimization of protein extraction from
SUWEINIY different latex samples of Hevea brasiliensis,
- Plant molecular biology 2557 :
- Bioprocess engineering
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3 | uwamsigniud dnesiod Wiy - _ 01051524 | 01051524
Hermans et 1. Decolorisation of agueous solutions of 01051564 | 01051564
.U, (valuladdnw), synthetic dyes by Lentinus polychrous Lev. 01051581 | 01051581
UNTIMBEBLNEATAERS, 2538 . cultivated on cassava rhizome, 2558 01051597 01051597
M.Sc. {Environmental Science), 2. Bioconversion of tangerine residues by solid- | 01051598 | 01051598
University of Strathclyde, UK, 2542 | state fermentation with Lentinus polychrous 01051599 | 01051599
Ph.D. (Environmental Biotechnology), | and drying the final products, 2:558
University of Strathclyde, UK, 2546 | 3. Effect of influent concentration and
3100¢ hydraulic retention time on the performance of
i an anaerobic hybrid reacior treating
AU wastewater from washing of sugarcane bagasse,
- Environmental biotechnology 2558
- Anaerobic biodegradation 4. Characterisation of FOGs in grease trap waste
from the processing of chickens in Thailand,
2557 -
4 | westn frudeu iy 101051501 | 01051501
210138 1. Influence of model drugs and plasticizers on | 01051524 { (1051524
.. (Usea) dissolution of coated tablets from zein pro‘&ein, 01051597 | 01051571
uRIENRBLNuRSANaRS, 2503 2558 01051598 | 01051597
WA, (Waneanineigramnssy 2. Quality of composite wheat-wet milted 01051599 | 01051598
WNeRT) unTIendmnunsanans, 2545 | glutinous rice flour bread and effect of . 01051599
Dr.-Ing. (Food Technology), . chitosan on its quality during storage, 2557
Technical University of Berlin, 3. Effects of pineapple pomace fiber on the
Germany, 2552 selected quality of mixed flour and bread
31014~ formulation, 2556
a 4. Effect of yeast strains and natural flavoring
VTN agent on mulberry liquor product quality, 2556
- Rheology of Semi-Solid Food 5. Quality of bread formulation partially
- Application of hydrocolleid in food | g netituted with glutinous rice flour, 2555
product .
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5 | wedssAa auly MUY 01051526 | 01051526
HHefanTI9N5E 1. An environmentally friendly xylanase- 01051591 | 01051591
.. (waluladfiniw) assisted pretreatment for cellulose nanofiorils | 01051597 | 01051597
uMAnednuRsaEns, 2541 isolation from sugarcane bagasse by high- 01051598 | 01051598
.. (waluladdinn) pressure homogenization, 2559 01051599 | 01051599
WINEEINYRTANERS, 2566 2. Determining adsorption ability of bio-
Dr.nat.techn. Food Bictechnology) magnetic nanocomposites for lead (Il) ion, 2557
University of Natural Resources and | 3. Extraction and characterization of cellulose
Life Sciences, Austria, 2550 from sugarcane bagasse by using environmental
31203 friendly method, 2557 ’
a4 4. The potential of mango peel utilization for
AVIMYEIYIY cellulose extraction by hydrothermal
- Immobilization pretreatment, 2557
- Cofactor regeneration system 5. The effect of bacterial cellulose on the
mechanical and thermal expansion properties
of kenaf/polylactic acid composites, 2555
6 | weszyu asenaguadng * MUY 01051531 | 01051511
Q"zi'mmaﬁi'm'rsé 1. Screening of high-lipid content microalgae 01051596 | 01051531
MU, (waluladFinm) for biodiesel production, 2557 01051597 | 01051596
Wiershtden 2. Influence of particle size of pretreatment oil | 01051598 | 01051597
UMINEAENWRSANARS, 2536 palm trunk fibers from simultaneous 01051599 | 01051598
M. (Biological System Engineering) | saccharification and fermentation on ethanot 01051599
Virginia Polytechnic Institute and production, 2557
State University, USA, 2543 3. Optimization of enzymatic treatrments for
Ph.D. (Food Science and Technology)| deskinning of catfish nuggets, 2557
Mississippi State University, USA, 4. Biosorption of lead from acid solution using
2546 chitosan as a supporting material for spore
31000 .- . ._. forming-fungal biomass encapsulation, 2556
i 5. Optimization of enzymatic skinning of catfish
MBIy nuggets using response surface methodology,
- Enzyme technology 2555
- Bioprocess engineering
- Food biotechnology J
- Industriat fermentation
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wydszamalssvnu
MuiidEeaTy
7 gy Julvesund U 01051521 | 01051521
TOWNERTIVTTE 1. Survival and shelf life of Lactobacillus lactis | 01051525 | 01051525
m.u. (1ad) 1464 in shrimp feed pellet after fluidized bed 01051597 | 01051597
UMINBIABYDULNY, 2522 drying, 2559 01051598 - 0105159;3
L. Genssuadl) 2. Stability and probiotic properties of 01051599 | 01051599
PEINsAlIITINGTSY, 2526 Lactobacillus plantarum spray-dried with
Ph.D. (Biotechnolosgy) p:rotein and other protectants, 2556
New South Wales University, 3. Protective effects of soybean, sesame and
Australia, 2534 Job's Tears on the survival of fermented
31015¢ 3 vegetable Lactobacitlus plantarum under
g gastrointestinal tract conditions, 2555
UM IVY 4. Viability of Lactobacillus plantarum TISTR
- Fermentation optimization 2075 in different protectants during spray
- Product recovery technotogy drying and storage, 2555
- Biological control technology
8 | wsEmnauu Jadsueig Y 01051525 | 01051525
Huermans1angd 1. Enhancernent of Lactobacillus reuteri KUB- | 01051597 | 01051597
m.u. nalulad@onmw) AC5 survival in broiler gastrointestinal tract by 01051598 | 01051598
WTIvedenunsmans, 2537 microencapsutation with alginate-chitosan semi- | 01051599 | 01051599
M.S. (Chemical Engineering) interpenetrating polymer networks, 2557
University of Michigan, USA, 2543 2. Optimisation of microencapsulation of holy
Ph.D. (Chemical Engineering) basil essential oil in gelatin by response surface
University of Michigan, USA, 2546 methodology, 2557
3101- 3. Chitosan-coated Lentinus polychrous Lev.:
5 Integrated biosorption and biodegradation
HUMEIYLY systems for decolorization of anionic reactive
- Colloid and surface science dyes, 2557
- Cell encapsulation 4. Aluminum carboxymethyl cellulose-rice
bran microcapsules: Enhancing survival of
Lactobacillus reuteri KUB-ACS, 2555
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9 | weding Tsaduszming Muide 01051565 | 01051565
SOIFNERNTIATE 1. Effect of influent concentration and 01051597 | 01051597
m.u. (elulad@inmw) hydraulic retention time on the performance | 01051598 | 01051598
WTIVENAENYATANERS, 2531 of an anaerobic hybrid reactor treating 01051599 | 01051599
M.Sc. (Genetic Resources wastewater from washing of sugarcane
Technology) ] bagasse, 2558
Kyushu University, Japan, 2535 2. Optimum condition for xylanase production
Ph.D. (Genetic Resources - by Streptornyces mexicanus 901, 2557
Technology) 3. Partial purification and characterization of
Kyushu University, Japan, 2538 xylanase from Streptomyces mexicanus 901,
31006 o 2557
4 4. Xylanase production by themophilic
UMY actinomycete Thermobifida fusca PA1-1, 2557
- Utilization of actinomycetes
- Probiotic in shrimp cultivation
- Bioactive substance from natural
sources
- Waste utilization
10 | wedinl Nnaledeiiaun STl 01051531 | 01051531
TOIFNERTINGE 1. Optimization and the effect of pH 01051536 | 01051532
M.U. (naluladitanamw adjustment for trehalose production by 01051597 | 01051597
UVTISSUnRSAERS, 2530 Propionibacterium acidipropionici DSM 20273, | 01051598 | 01051598
2.4 Qanssuail) 2558 01051599 | 01051599
IWIAINTUNTING Y, 2533 2. Optimal control of feeding in fed-batch
Ph.D. (Control Engineering) production of xylitol, 2558
University of Westminster, UK, 2539 | 3. Biosorption of local textile dyes onto acid-
3101¢°° tolerant macro-beads of chitosan-immobilized
i Rhizopus arrhizus biomass, 2556
dMLYEIULY 4. Biosorption of lead from acid solution using
- Process modelling and process chitosan as a supporting material for spore
control forming-fungal biomass encapsulation, 2556 -
5. The effect of Thai compost on
biodegradability of polylactic acid based on 15O :
14855-2, 2555




28

—
¥e-uwang

MIBUEDY
ALMUIIEITINTSg
H6U ARl (A113n) ., o
o o w ade e o NaUNIIYINIG - URNGAT
W | Fedndy, Tidwiansiinumnssdu Hagiin .
Uz yry Uslye
's'{wﬂ‘?iﬁimmsg _
11 | wnardaniad dugUsen 1398 01051501 | 01051501
919158 1. Identification of acetic acid bacteria isolated | 01051597 | 01051597
.U (Yatriven) in Thailand and assigned to the genus 01051598 | 01051598
winesysw, 2537 Acetobacter by grofl gene sequence analysis, | 01051599 | 01051599
ma. (valulad¥iniw) 2558
uwmivendumalulabnszamnds 2. Enhanced mannanase production by a novel
ﬁ‘u‘tﬁ, 2541 mannanase producing bacterium Acinetobacter
Us.a. (3aT7Iven) sp. KUB-ST1-1, 2557
wTinnduinensenans, 2550 3. Efficiency improvement of cellulose
3749¢F""" production from acetic acid bacteria by
il stimulants, 2556
UMY 4. Purificationn and characterization of B-1,4-
- Microbial genetics mannanase from Acinetobacter sp, 2555
5, Effect of culture conditions for bacterial
- cellulose production by acetic acid bacteria,
2555
12 | wwisedvs  avsnunalye * WA 01051524 | 01051524
TANATANTI9T5E] 1. Selection of enzymes from pure koji culture | 01051562 | 01051562
.. Gvenaansnisems) and screening of halotolerant yeast for red 01051565 | 01051565
\Reshflew _ sufu production, 2557 01051597 | 01051571
wiingduinensaans, 2523 2. Optimum condition for xylanase production | 01051598 | 01051597
M.Agr. (Applied Microbiology) by Streptomyces mexicanus 901, 2557 01051599 | 01051598
Kagoshima University, Japan, 2526 3. Screening of terephthalic acid degrading 01051599
Ph.D. (Applied Microbiology) mixed cultures isolated from soil samples,
Kyushu University, Japan, 2530 2557
31005 4. Postharvest of paddy and milled rice
a4 affected physicochemical properties using
UMY different storage condition, 2556
- Enzyme technology
- Industrial fermentation
- Safety and quality control in food -
industry i
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sy
13 weaEnlsay ﬁ%ﬁuaﬁgqa AT “| 01051501 01051501
JOIANTITE 1. Production of poly-Y-glutamic acid by 01051531 | 01051531
M. Cnendrandmsens) glutamic acid-independent Bacitlus licheniformis | 01051562 | 01051562
Wigshtisndudu 1 TISTR 1010 using different feeding strategies, 01051563 | 01051563
UIVENSNYRTATERAS, 2524 2558 01051597 | 01051597
M.Eng. (Fermentation Technology) 2. Carbon-to-nitrogen ratio affects the biomass | 01051598 | 01051598
Hiroshirmia University, Japan, 2526 composition and the fatty acid profile of 01051599 | 01051599
Dr.rer.nat. (Biochemical Engineering) Heterotrophically grown Chlorella sp, 2558
University of Stuttgart, Germany, 3. Fungal isolates from a Pu-erh type tea
2536 fermentation and their ability to convert tea
31006¢ .. polyphenols to théabrownins, 2558
aa 4. Biodecolorization of a food azo dye by the
SRy deep sea Dermacoccus abyssi MT1.1(T) strain
- Biochemical engineering from the Mariana Trench, 2557
- Fermentation technology 5. Biosorption of local textile dyes onto acid- -
tolerant macro-beads of chitosan-immobilized
Rhizopus arrhizus biomass, 2557
14 | uwarin Junsnng MY 01051524 | 01051524
TONIEANTIRT5E 1. Development of mouth care product mixing | 01051535 | 01051535
WU, Grnsaued) with Boesenbergiao pandurata extract for 01051536 | 01051536
i}maen‘iniuwﬁwmﬁa, 2521 inhibiting of Streptococcus mutans, 2556 01051597 | 01051597
281, Grminssuiall) 2. Investigation of cooling effect of urban green | 01051598 | 01051598
PuIRINIalvInedy, 2523 area on air temperature and relative humidity, | 01051599 | 01051599
Ph.D. (Biotechnology & Bioprocess 2556
Engineering) 3. Optimization and production of -
Massey University, New Zealand, glucosidase from the plant pathogenic fungi
2538 Bipolaris oryzae under solid-state cultivation of
310020 > vetiver grass using response surface '
aa methodology, 2556
CHR VNI e kgl
- Renewable energy
- Chilling and freezing
- Separation process
- Biorefinery
- Herbal extract
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15 | wwavdiug uisumed * iy 01051561 | 01051561
AYEAansansd 1. Molecular cloning of kman coding from | 01051563 | 01051563
WU, (aluladTinm mannanase from Klebsiella oxytoca KUB-CW2- | 01051566 | 01051566
UVTWENSENYASANERS, 2536 - 3 an’d its hybrid mannanase characters, 2559 01051597 | 01051567
. (naluladdanim) 2. Characterization of mannanase from Bacillus | 01051598 |- 01051571
UTMENEUWATAERS, 2540 circulans NT 6.7 and its application in 01051599 | 01051597
Ph.D. (Life Science) mannooligosaccharides preparation as 01051598
University of Nottingham, UK, 2544 | prebiotic, 2558 010515589
3529¢ "0 3. Purification and characterization of a novel
i plantaricin, KL-1Y, from Lactobacitlus
MYy plantarum KL-1, 2558
- Gene technology 4. Pretreatment of agricultural wastes for the
- Enzyme technology production of cellulolytic enzymes from
- Molecular genetics Aspergillus niger 386017M1 by solid state
fermentation, 2555 -
16 | weemafld WBaudsualy MU 01051525 | 01051525
TOWERTIANGE 1. Enhancement of Lactobacillus reuteri 01051561 | 01051561
M. (1Af) KUB-ACS5 survival in broiler gastrointestinal tract | 01051597 | 01051567
WMTIvendbuauLny, 2522 by microencapsulation with alginate-chitosan | 01051598 | 01051597
M. Greneaasnmssing semi-interpenetrating polymer networks, 2557 01051599 | 01051598
WTIMeRUINwRsAans, 2526 2. Senior Thai fecal microbiota comparison 01051599
D.Sc. (Microbiology & Genetic between vegetarians and non-vegetarians using
Engineering) PCR-DGGE and real-time PCR, 2557 |
University of Helsinki, Finland, 2533 | 3. Antimicrobial peptides of Lactobacillus
310140: salivarius K4 isolated from chicken intestine,
. 2557
Uiy 4. Optimization of thin layer chromatography
- Microbial genetics analysis of mannooligosaccharide derived from
_'Mi_crobial enzymatic system plant hydrolysis, 2557
5. Oligosaccharide production from agricultural
wastes by crude enzyme from Penicillium
oxalicurmn KUB-SN2-1, 2556

*1nsdgTulaseudngns
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17 | wwemaladn lusna nuidy 01051531 | 01051531
213758 1. puauiBmaniiuasdanwuasansada lignin 01051597 | 01051597
mu. (waluladfnmmmegaamnssy | wazUssAndnmvmamdsnurasmndesiivie 01051598 | 01051598
e T) viawInnsaialen tignin MunsauaEa, 2559 01051599 | 01051599
wmTivendedusing, 2501 2. maTeuiisumaiadguasnsHanaRasewing
.. waluladFiniw Ankistrodesmus sp. IFRPD No.1061 uay
UMTIVERYINYATANARS, 2545 Chiorella sp. IFRPD No.1092 Tuvailauuistag,
Ph.D. (Biotechnology Microbiology) | 2559 .
Montpellier SupAgro, France, 2554 3. Gas-liguid transfer of aroma compounds
35099 during winemaking fermentations, 2555
swiiideavny
- Alcohotic beverage

18 | ATl vuiusd nuide _ 01051501 | 01051501
219158 1. mandmOesluseduisgramnsailagiéiadu | 01051527 | 01051527
.. (walulaBioms) dulsznaundn: myllesevasussneuiissve | 01051597 | 01051597
uinendemnaluladgsuns, 2540 lAuasmadszamdnda, 2555 01051598 | 01051598
ma. naluladnm) 2. Increasing of nitrogenous substances in wort | 01051599 | 01051599
wnivenaewealulaggaund, 2547 by using commercial enzymes and modifying
m.a. (waluladtinw mashing method, 2556
wivenauvaluladasng, 2552 3. Optimization of wort production from rice
348990(¢ malt using enzymes and barley malt, 2555
aiidervany
- Alcoholic Beverage
- Probiotic products
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1 YA wAlning Nuide 01051597 | 01051561
810158 1. Secretor status is strongly associated with 01051598 -| 01051567
m.u. naluladi@namw) microbial alterations observed during 01051599 | 01051597
INTAINENAELNYASHIERS, 2547 pregnancy, 2558 01051598

.. (waluladfinw
uvivendeinaluladgiung, 2550
Ug.a. (naluladfrinm)
UMIVERENYASATART, 2555
35302

aufidervny
- Gut Microbiota
- Applied microbiology

2. Distinct gut microbiota of healthy children
from two different, 2558

3.2.3 9719150 HLAY
Laifi
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4.2 1791781
Taifl

4.3 A15ALAALHITIEIY
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MIUTTIIENTEVILMTINGY Twasdeamuinedvl 01051599 Taaudasauiidoiimnans
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Genetic materials and their function.
Technology of gene ftransfer. Cloning
technology. Recombinant deoxyribonucleic
acid .identification techniques. Gene analysis
techniques. Gene systems of microorganisms
and their manipulation involving in agro-
industry.
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Genetic materials and their function.
Technology of gene transfer. Cloning
technology. Recormnbinant deoxyribonucleic
acid identification techniques., Gene analysis
techniques. Gene systems of microorganisms
and their manipulation involving in agro-
industry.
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Advanced processes in order to increase
the productivity of fermentation products.
Combination of novel processes in the field of
microbial genetic engineering and chemistry for
the production of high value products from the
low value raw material. )
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Advanced industrial fermentation
processes. Productivity improvement. New
fermentation processes. Techniques for
processing low value raw material to produce
new commercialized products. )
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Principle of biodegradation and
bioremediation for biological organic and
xencbiotic materials in environment.
Mechanisms of biodegradation of
lignocellulose, aromatic compound, polymer,
organic hazardous materials. Biodegradation
improvement by genetic and protein
engineering. Bioremediation techniques and
case studies.

Principle of hiodegradation of natural
and synthetic organic compounds
contaminated in the environment.
Mechanisms of bicdegradation of aromatic
compounds, polyrmers, and toxic chemical
organic compounds. Bioremediation of
inorganic pollutants. Genetic ang protein
engineering techniques for monitoring and
improving biodegradation of organic
compounds and/or bicaccumulation of
inorganic compounds by living organisms.
Bioremediation technigues to remove
pollutants.
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Principle of bicdegradation and
bioremediation for biological organic and
xenobiotic materials in environment,
Mechanisms of biodegradation of
lignoceltulose, aromatic compound, polymer,
organic hazardous materials. Biodegradation
improvement by genetic and protein
engineering. Bioremediation techniques and
case studies.

Principle of biodegradation of natural
and synthetic organic compounds
contaminated in the environment.
Mechanisms of biodegradétion of aromatic
compounds, polymers, and toxic chemical
organic compounds. Bioremediation of
inorganic pollutants. Genetic and protein
engineering technigues for monitoring and
improving biodegradation of oreanic
compounds and/or bioaccumulation of
inorganic compounds by living organisms.
Bioremediation techniques to remove
pollutants.
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79101051511 msimnideyavszgndlun1sifemelulad@nn (Applied Data Analysis

in Biotechnological Research)

lATeT1839 (Course Outline) SruausaTusussene
1. Data collection and analysis
. One factor design
. Factorial design

Fractional factorial design

2

3

a

5. Multiple regression .
6. Response surface methodology
7. Multivariate analysis

8. Principal component analysis
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391 01051561 wialuladvasiiu (Gene Technology)

Alase318341 (Course Outline)
1. Genetic sources and their functions (DNA, RNA, protein) of
s prokaryote
- eukaryote
. Molecular cloning technology
. Recombinant protein expression in £. coli and Yeast
. Polymerase Chain Reac.;tion and Real time PCR
. Gene analysis -
. Omics Technology
. Genetic engineering in plant

. Genetic engineering in animal

o S R U S B - S CC N

The promises and the perils of the new genetics
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q91 01051562 NTTUIUNIIPATMNTIUMINTUG (Advanced Industrial Fermentation

Process)
WnlAsas18397 (Course Outline) St lusussany
1. Introduction : Fundamental of fermentation processes 2
2. Xylitol production 7

Introduction
Xylitol production process
Application
Advanced technology in Xylitol industry
3. Japanese Soy Sauce Technology . 7
Introduction
Soy sauce production process
Advanced technology in soy sauce industry
Quality & Safety control system
4. New technology for alcoholic fermentation : T
Introduction
New technology in wine brewing industry |

New micro organism for brewing

5. Beer production z

Introduction

Beer production process

Advanced technology in beer industry

Product development of beer industry

ety ' : 30

UfURns . U Faw)
1. Xylitol modelling experiment - _ 4

2. Soy sauce production {Solid state fermentation) .
3. Beer production

-4. Factory visit
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91 01051564 asaatefnasnIzuun1sUIlan etianw (Biodegradation and Bioremediation)

\¥ilATeT183%7 (Course Outline) Sfurugaluaussens
1. Contamination of pollutants in the environment and 3

related laws and regulations i -
2. Microorganisms and biodegradation 9

Microbial ecology

Factor affecting biodegradation

Acclimatioh, threshold, and cometabolism
3. Mechanisms of bicdegradation 9

Aromatic compounds

Haloaromatic compounds

Polymeric recalcitrant compounds

Endocrine disruptor chemicals
4. Genetic and protein engineering techniques for mor{itoring and improving 5

biodegradation of orgénic compounds and/or bicaccumulation

5. Principle of bioremediation

6. Bioremediation techniques

I-—»
N W

Landfarming

Biosparging and bioventing
Bioreactor

Composting

Anaerobic digestion
Bioleachin

Biofiltration
Phytoremediation
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391 01051567 UfiRn1simalulaBuesdiu (Laboratory in Gene Technology)

Wnlasesedea (Course Outline) - Tt
1. Management of molecular biology laboratory 6
2. Gene identification by molecular technique 24

Genomic extraction N
PCR and gel electrophoresis
DNA purification
Bioinformatics
3. Cloning and Expression 36
Genomic extraction
Ptasmid extraction
Cutting and ligation
Transformation
Activity assay
‘4. Microbial diversity analysis : 24
PCR and gel electrophoresis |
Denaturing Gradient Gel Electrophoresis (DGGE)}Gel preparation
Denaturing Gradient Gel Electrophoresis (DGGE)
Real-time PCR

EL!

8



WlAT918591 (Course Outline)

391 01051571 gramnssuanw (Bio-Industry)

wlasss1ei91 (Course Outline) Frunudhlug
UTIBIE

rmdiluiReafuasaunssuanin
vildguvuuasnisinmslugnamnssudnnn
mMImuAuAMnIWluanamnssudInN
nmasuinnsslugramnssutinm

oot - o a
ATUANYILAEY ﬂUﬁ"iﬂ‘aﬂ.ﬁﬂq'ﬁﬂiiﬂ%‘QﬂqW

A I o

ArnauaziudliuvsesamnsILEINTm

Ig W o o v O W

373



b

U‘i‘iﬂ.&‘i‘l{ﬂ‘i&lﬁlﬁ\i'l‘llﬂ'lﬂaﬁ'lﬂﬂi

[ ewrsdifsuiinveundngs M anarsduszdmanges
O evensdifaou O eransdfiew

I.AT.NAUSIA ATTON

1. sadunsadaulos M whdavSsunmuniaignnis
1=t
it
2. a3

Kwon, H.-J., J. Sunthornvarabhas, J.-W. Park, J.-H. Lee, H.-J. Kim, K Piyachomkwan, K. Sriroth
and -D. Cho. 2014. Tensile properties of kenaf fiber and corn husk flour reinforced
polyllactic acid) hybrid bic-composites: Role of aspect ratio of natural fibers. Composites
Part B: Engineering 56: 232-237.

Ketkakomol, S., T. Lerksomlan, A. Clément-Vidal, P. Chantuma, K. Sriroth, S. Liengprayoon, P.
Thaler, P. Drevet, E. Gohet, R. Lacote, K Piyachomkwan and P. Kasemsap. 2013. Starch
synthesis and mobilization in wood and bark of rubber tree, in relation with latex

production, (1) methodological approach. Advanced Materials Research 844: 15-19.

Lertphanich, S., R. Wansuksri, T. Tran, G. Da, L.H. Nga, D. Dufour, K. Piyachomkwan and K.
Sriroth. 2013, Comparative study on physicochemical properties of ensete and water

caltrop with other root, tuber, and legume starches. Starch/Starke 65: 1038-1050.

Liengprayoon, S., J. Chaiyut, F. Bonfils, J. Sainte-Beuve, E. Dubreucq, L. Vaysse and K. Sriroth.
2013. Lipid compositions of latex and sheet rubber from Hevea brasiliensis depend on

clonal origin. European Journal of Lipid Science and Technology 115(9): 1021-1031.

Sunthornvarabhas, J.,, P. Chatakanonda, K. Piyachomkwan, G.G. Chase, H.-). Kim and K

Sriroth.  2013.  Physical structure behavier to wettability of electrospun poly(lactic
acid)/polysaccharide composite nanofibers. Advanced Composite Materials 22(6): 401-
409. '
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Ramadhan, AR, P. Pomwongthong, K. Rattanaporn and M. Sriariyanun. 2015. Review of ionic

liquid as a catalyst for biodiesel production. J. Sci. Technol. MSU. 34(4): 404-412.

2. AU

Kangrang, S., K. Cheenkachorn, K. Rattanaporn and M. Sriariyanun. 2015. Analysis of a
lignocellulose degrading microbial consortium to enhance the anaerobic digestion of rice
straws. In Proceedings of the 7™ International Conference on Biotechnology and

Agricultural Engineering. 28-29 May 2015, WASET. Tokyo, Japan.

Sriariyanun, M., S. Amornraksa, T. Phusantisémpan, K. Rattanaporn and K. Cheenkachorn.
2014. Optimization of biodiesel production by Acinetobacter spp using response surface
methodology, pp. 53-57. In Proceedings of the 3rd International Conference on
Environment, Energy, and Biotechnology. 9-11 June 2014, International Proceedings of
Chemical, Biological and Environmental Engineering ?O(lb): 53-57. IACSIT Press,

Singapore.

Srisomboon S., K. Wadeesirisak , F.X. Sauvage, K. Rattanaporn, K. Sriroth, L. Vaysse, F. Bonfils, J.
Sainte-Beuve, S. Liengprayoon and C. Bottier. 2014. Optimization of protein extraction from

different latex samples of Hevea brasitiensis. Thaksin University Journal 17(4); 26-34.
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Boonyarit, J., A. Promboon and N. Nitayapat. 2015. Decolorisation of aqueous solutions of
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31(13-14). 1723-1733,

Lapsir, W. and P. Wanchaitanawong. 2012. Protective effects of soybean, sesame and Job's
Tears on the survival of fermented vegetable Lactobacillus plantarum  under
gastrointestinal tract conditions. African Journal of Microbiology Research 6(14): 3380-
3389. '

Lapsir, W., B. Bhandari and P. Wanchaitanawong. 2012. Viability of Lactobacillus ptantarum
TISTR 2075 in different protectants during spray drying and storage. Drying Technology
30(13): 1407-1412.

- -t d
3. naruvsivinisludnwazay
1aid]
4. pasuivinissulddanu

1aifl .



ussmwﬂsnna\ﬂumﬁmnﬁ

L snsddSuaveundngas avsdussTudngas

O ovavsdffaeu L1 erensditiae
NA.AS.AANU InUsslaig

1. NaSMUURLIEUS e F151 wildauSaunanumaitints
il
2. {asuity

Rodkiongtan, A., O. La-ongkham, S. Nitisinprasert and P. Chitprasert. 2014. Enhancement of
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of chitosan-immobilized Rhizopusarrhizus biomass. Kasetsart Journal (Natural Science)

47(1): 101-114.

Lang, W., W. Buranaboripan, J. Wongchawalit, P. Parakulsuksatid, W. Vanichsriratana, N.
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solution using chitosan as a supporting material for spore forming-fungal biomass
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AGREEMENT TO ESTABLISH
A DOUBLE MASTER’'S DEGREE PROGRAM
BETWEEN
KASETSART UNIVERSITY, THAILAND -
AND

EYOTO UNIVERSITY, JAPAN

— T ——
This Agreement is made on ‘."1 ......... day of (‘1@1"%14

Suybject and Aims of the Apreement

This agreement sets forth the academic and administrative terms and
conditions for the  implementation of a Double Master’s Degree Program based
on the General Memorandum for Academic Cooperation and Exchange between
Kyoto University and Kasetsart University on February 28, 1984, Programs
implemented under this Agreement will aim to enhance the exchange of students
between Kasetsart University smd Kyoto Unijversity (hereafter collectively referred
to as “Parties” and individually as “Party”) by providing students with valuable
educational opportunities (o obtain degrees from both universities.

Commitments and Responsibilities
Both Parties shall establish Organizing - Committées as stipulated in the

appended Program Descriptions to implement programs under this agreement.
Each Party shall appoint Academic Coordinators from among its faculty members
and Administrative Coordinators from ameng its administrative stadfl.

The Organizing Committees shall perforo the following funtctions.

2} Program supervision, including quality assurance of the program

b} Monitoring and evaluation of students’ achievements and progress,

including student feedback

¢} Record keeping
Programs

Students enrolled in-a Donble Master's Degree Program under this Agreement
will study at both institutions according to the cummiculum and mobility plan
defined in the Program Descmpuons Upon successful fulfillment of the program
and all degree requirements at cach institution, the studenis from Kyoto University
and from Kasetsart University may be granted academic degrees from both
institutions. -,

Subject to a mutual evatuation of the partner institution’s standards for
accreditation by both Parties, credits eamed from the host university will: be
accepted as equivalent te those atwained through courses offered by the home
university, and credils earned from the home university will be accepted as
equivalent to those attained through courses offered by the host university.

;
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Selection Procedure ,

Both institutions guaréntee that their candidates selected for a Double
Master’s Degree Program will be deemed to be of an appropnate caliber and
will possess approprate academic and linguistic qualifications. Only students who
have enrolled in a master's program at their home insiifudon will be cligible
to enroll in a Double Master's Degree Program. Applicalions are evaluated first
by the home institution and then presented to {he partner institution for review
and approval. To be admitted to a Double Master’s Degree Program, students
must meet all relevant admission policies at Doth instituions.

Number of Students to be Exchanged )

The maximum number of Double Master's Degree students to be exchanged
is five per year for each institution. As a general rule, the Parties will endeavor
to exchange the same number of students in both directions. In case of imbalance
in the number of exchanges, the Parties shall endeavor a joint effort, details
regarding which shall be discussed amicably by the Parties.

Status of Particip' ating Students

Students énrolled in a Double Master’s Degree Program will be enrolied
at both institutions, and will be entitled to the facilittes and services offered
by both institutions. Students will be subject tp all relevant regulations, codes
of practice and procedures at both institutions, and will confirm their agreement
to abide by those terms upon registration at each institution.

Degree Requirements

Students enrolled in a Double Master’s Degree Program are expected to
complete all required coursework, research projects, written theses, and any
other work necessary to satisfy the requirements of their master's program at
both Kaselsart University and Kyoto University. Students who complete the
requirements will be awarded degrees separately by both universities, in accordance
with the relevant regulations in force in each country, and based on the
conditions established by the two parties for students of the Double Master's
Degree Program. Both Parties will provide each other with all relevant official
documents related to academic regulations. If any change occurs in the regulations
which affects the Double Master’s Degree Program andfor the participating
students, both Parties are obliged to nofify the pariner mstitution in writing
as soon as possible and make the necessary amendments to this Agreement.  If
any issue should arise from said changes, both parties will endeavour to seek a
congenial resolution.

Academic Guidance
The host institution shall assign an appropriate academic advisor to each
exchange student.  The appointed advisor will be discussed and mutually agreed

-’
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upon’ by " both Parties pror to the student's arrival at the host institution.
Academic advisors from both the -home and host institutions are expected to work
i collaboration to provide academic guidance and advice .to the student. The
advisor at the host institution shall be required 10 make periodic reports on the
student’s academic and research progress to the advisor at-the home institation.

Curriculum and Credits

Both universities will provide an appropriate »educational curriculum  for
students exchanged under this agreement. The curriculum must: provide students
with adequate learning opportunities and the academic credits necessary for
the completion of the Double Master’s Degree Program. The curriculum and credits
of an individual Double Master’s Degree Program and its degree requirements
are described in detail in the program description for each individual program.

Thesis _and QOral Examination

Students are required to submit a  different thesis to cach  universiuy.
The requitements for each masters thesis and oral examination will be set
according to the rules and regulations of each institution. The conditions regarding
thesis submission and assessment are specified in the program descriptions.

Intellectual Property Rights ‘

“The two Parties agfee that, in the event of research collaboration leading
to patent rights, copyrights or other intellectual property rights, further written
agreement(s} shall be negotiated in each case in accordance with the policies of
the two parties on intellecrual property,

Conferral of Depgree

Upon successful completion of the Double Master’s Degree Program, students
who meet the graduation requirements will be conferred a Master’s Degree from
" Kasetsart University and a Master’s Degree from Kyoto University.

Tuition and Fees

Each student will pay the required tuition and other fees to their home
mstitution for the duration of their study. This Double Master’s Degree Program
constitutes a student ¢xchange program, and so tuition, admission, examination,
and registration fees at the host institution are waived.

‘Insurance Obligations

Students are required to obtain appropriate health insurance and other
necessary insurance plans. Prior to the students’ arrival each institution will
provide appropriate information to students regarding their registration in the
national health system or the provision of other kinds of health insturance which
may be required.

!
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Student Services and Support

The services .provided to exchange students by the host university should
be the same as those provided to its regular students. In addition to its regular
student services, each pariner undertakes to provide additional services for
exchange  students, iIncluding assistance with obtaining residence permits,
assistance with finding accommodation, courses in the local language, and activities
to [acilitate social integration,

»

Risk Management

Both Parties shall cooperate to ensure effective risk management of students
and stafl involved in the Double Master’s Degree Programs.

Amendment, Renewal, or Termination of this Agreement

This Agreement will remain effective for five (5} years after the date of
signing by both Parties. Amendments in connection with any terms in this
Agreement shall be made as necessary upon mutual consultation and consent
by both Partiecs. The partner institution must be notified at lesst six months
in advance of aﬁy intention to renew or terminate this Agreement. In the event
that an agreement regarding any such amendment, renewal or Lermination
canpot be reached in writing, a meeting may be requested by cither Party to seck
rernediation.

Additional Documents ,
Any matter not stipulated herein, regarding the terms of this Agreement -
shall require accord between both Parties, and shall 'bg documented in the
Program Descriptions,  Other written materials related to the Double Master's
Degree Programs shall be shared, acknowledged, and preserved by both Parties.

Authenticity .

The English language version of this Agreement is the authentic version,
having been signed by the President of Kagetsart University and the President
of Kyoto University, An authentic copy shall be retained by each institution.

Notices :

Every notice, request or any other communication required or permitted
to be given pursuant to this Agreement shall be in writing, in English and
delivered personally or sent by registered or certified air mail or by courier or fax
{which ‘shall he acknowledged by the other Party) to the Parties at the addresses
as state below:



For . Kasetsart University :
International Affairs Division
Director of Intemational Affairs Division
Kasetsart University
50 Ngamwongwan Road, Chatuchak, Bangkok 10900, Thailand
Attention : Director, Office of Intermational Affairs
Tel : +66-2-942-8171

For Kyoto University :
Foreign Student Division
Kyoto University
Yoshida Honcho
Sakyo-Ku, Kyoto, 606-8501, Japan
Atlention : Manager
Fax No:(075-753-2562
Tel No. | 075-753-2543

‘Miscellaneous

l. Upon completion of all the required coursework, research projects,
written theses, and any other work necessary to satisfy the requirements of
his or her master's program at their host mstitution, students must retum (o
tlieir home institution. . ‘ .

2. Students will be expected to abide by the laws and customs of the
host country and by the policies, rules, and regulations of the host institution.

3. All exchange students will remain enrolled as students of the home
institution and will not be accepted for enrolment as candidates or students for
any degree at the host instituton. ,

4. Any dispute regardi:ig the terms of this Agreement will be resolved
_according to the laws of the country in which the student is located, unless
otherwise agreed in writing by the institutions.

-

In WITNESS THEREOF, both Institutions have caused this Agreement to be
executed by their duly authorized representatives.

KASETSART UNIVERSITY KYOTO UNIVERSITY

-

Assoc. Prof. Vudtechai Kapilakanéha.na Dr. Hirogshi Matsumoto
President President

f'- - ) F ol
Date : _i“¥weh ‘ﬁi}; “Ui4 Date : /ﬁﬁrcjf: £, 2e f é‘
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