318aZIVIAVDINANGNS
HangAIINeNManINTaNA
MUIBUNAIUIABTINN (HANFAIUINBIA)

nangaslsuilya w.a. 2555

4 o a (Y] a d

“ﬁ@ﬁﬂ]lﬂ!q@]uﬁﬂ‘ﬂ] HH1INYAYAIVATIHATUNT
a ) a ISTS )
]ﬂﬂ“mﬂ?ﬂ@ﬂﬂﬂg AUSANTIHNITNINHAT ﬂ1ﬂ’J‘”1!ﬂﬂiuiaﬂ“ﬂ]ﬂ1WQﬂﬁ1ﬁﬂ§§N

WA 1 Yoyainali

1. sWanazvondngns
nangasImemaasumiada a1v1351ma 1u Tag3nIm (MangasuIuga)

Master of Science Program in Biotechnology (International Program)

A s a
2. yollSayeymazavIn

A g a v oA A

Ty INYIFNTATURIVUNA (L‘VlﬂIuTafJG]f'Jﬂ'lW)
Master of Science (Biotechnology)

4’ ] aA

¥oU0 M. (maTuTaganIw)
M.Sc. (Biotechnology)

3. 3y uen (913) Ty

4. TnunnERANSaUnaRAANgAS
1) UNY Uy nl Tutoen 36 HUIwNA
2) UKW N LYY N2 Tutoen 36 HUIwNA

5. yUsuUvesHanNgAS
5.1 gUuuy
nangasligann
5.2 My
Y @ = g
L1 wdngassamsnsuilunizne
@ @ < 1 @
A wdngastanmsdnuuiuniuaadsema (52yn e A 00 e

@ @ < 1 [ J
I:' ﬂﬁﬂgﬁiﬂﬂﬂ?iﬁﬂ‘ﬂuﬂUﬂT]sﬂvl‘VlElllﬁ%ﬂT]le]N‘]J‘igmﬁ (iﬁgﬂﬂﬂ) ﬂTHWfNﬂi]‘]leﬂﬂﬂ’ﬂ%}’E)EJa$ 20

Zaquinggwangasimaluladianm (mnumnd\



5.3 MISUENANEN
Y v K
L Sumwiziindnulne
L Sumwigiindnmndiana
@ QBJI v K v KR 1 a
A suinindnu Insuaziindnindena
1 A U d‘
5.4 ANUSMNeN AT UDY
< o o
A Wundngasvesaamiulasmnmz
3 o ~ Yo 1 A ] o A
LI fundngasildsuanuswdemivayunnaniiudu
D BOMD NI U, oo eosesssseeeeee e eossssseeeeeee e
T T TR T VLot T LY T
I o 1 o o A
L1 flundngasswiuaaniuou
o 3 Y1 OO ST ETUIT: S
= JUuuvYeINITIIN
1 o o < a
[ sawiieru Tasanniua dudliSayan
1 @ o 4 1< a
[ sauiledu Tasaaniua ou fluglilsaan
1 A o YR Yo a o A 1 Y
[ squiledu Taeddnienn 1dsudSyannnaesanitiu mSeunndt 2 gami)
5.5 mslnlSygundduiamsanin
A 15aaniiissannisi@en
L1 WalSaanunnndn 1 @i e nidsyan)

o

TR T ) N,

6. ADIUMNYDINANGATHATMINITNBYNANAUBIUHANGAS
wangassulie o smuaidlagewdou guieu WA, 2555
Usulgunannangasimnmaasuriniuse a3y una lulagdnm (Mangasuuma)

nangas Iny w.e. 2547

F4 1
v v A

I@sueianfiuyeundngasninaminms luasndszauadel 131(2/2555)

7 1A0U AUMIWUE WA, 2555

,,,,,,,,,,,, FEALAEA Y R AN LI
Y

o va I @ a Y o A
lasveyiianfusounangasnInamumIMeass Tumsiszyuns e 338(2/2555)

q L 1

7. ANUNFONIUMSNBINIHANATAMNINUAZINATFIY
wangasianundoulumsmeunsnunIMIAZUIATTILAINNIATTIUABIATEAUGANAN WA

Tutlmsdnun 2556

Zaquinggwangasimaluladianm (mnumnd\



8. awwiannselsznevlavasdusamsanmn

4 a [ [ 1 { a o
1) 019150 1uuMIIN1dev095y uazionsu uazluavdszina Aaounazideluaian

A ~ 9 9 A 4 A A Y
maluladgFinin adudumalulagdimwervisuazou'lesy maluTagdinmaunadou

a =S S A
IINTTUNTZUIUMITINN 1A Tu 1adTInmn1ania

2) 1indmmsnindsearuma Tulatdinmluaanivisevesnitenuvessguazionsu

uag luaailszme

Y v a S a o Y A A o JAA oA
3) uﬂ@@ﬂLLUU/uﬂfllﬂﬁ’lg‘ﬂWa@]ﬂﬂ!cﬂﬂWUL'ﬂﬂiuIaﬂ%’JﬂTWLLﬂgWaﬂﬂmmmuyjaﬂnWNﬁnﬂ

FaquAuMae 159 UgATIHNTTUNEAT

a { a 1Y 4
4) fulsznoumsadvesgsnamlTnmmaasuaidiumalulagsinm

9 A A A 9 o 9 aA 1
5) I%J@]ﬁ’ﬁ]’d’f)‘1JQ1‘Ll“Vii?J11”IGIiﬂ?l&ﬂlﬂﬂ’)ﬂli’)ﬂﬂ‘ﬂﬂuﬂ%‘]ﬂmmﬂjuiﬁﬂsﬁﬂﬂiw 14 ISO 14001

y oYV W ) a ¢ Y (Y]
9. ¥o wwana lavilszdinatinsiszary dumie vazganaimsinyveIeInsERSURAYIUHANGAS

wudseddgn | Aumuanig 4 AAMIANEITZAY @3- 1N-190 (A113%7),
5231951 BERlIRE o-ana anuiduiansany IiduFensanen
PN UNYUFY 3‘1/1.u.('?mmmﬁwfmimmi),
mansngd | dsuasgassn WINHATAANT, 2520
M.Sc.St. (Biotechnology), U. of Queensland,
Australia, 2524
Ph.D. (Biotechnology), U. of Queensland,
Australia, 2530
509 wegndall .. (0nA Tu 1ag®InIn),
MaANIINGG | udlTaal WINHATANAAS, 2536
M..naTulagFinm),
W AUAUATUNS, 2541
Ph.D. (Agriculture),
Okayama U., Japan, 2548
304 UNANVYINT B.Eng. (Chemical Engineering),
MaAnTINge | 1Fesaall Tohoku U., Japan, 2540

M.Eng. (Biotechnology),
Osaka U., Japan, 2542

D.Eng. (Biotechnology),
Osaka U., Japan, 2546

Zaquinggwangasimaluladianm (mnumnd\




10. auNIAMIGUUNMITAOU
Taamfnazelnsaimsdeuveamadsunaluladiininenannssy uazn1a3nouves

AUZRAAIHNTINNYAT 3IWHINIATH Auzuazienudug luuminedeasvauaiuns Sneuva

malngiitanunedestulundngas 1wy anzinnmand auzndsmans auensnenssssuma

a s J { o s a o
UASAMUTIAINTITUAITNT u@ﬂﬁnﬂﬁ@ﬁﬂ%ﬁﬂWnﬁlm3Qﬂﬂiﬂlﬂlﬁ]ﬂ@ﬂﬂﬂiﬂ?ﬂﬂﬂﬂﬂﬂ?j‘ﬂfﬂaEJ

a Y
VA TUATUNTONAY

J (Y { o ° a [
11. amumsameuentsemsiannisuiludesninniiosanlumsnuwwundngns
11.1 a9IUM3aimIeMINANMIUATHGN

' Y
1nnsouu Tenemanauuna Tulagsinwvesdsemalne (w.a. 2552-2557) nUmsaaivue

A d

A A o Aa v as o A dgj " W a3
nilugisssuae mamudauusEnmaulagsimwaiis Ivanau 3 midluszezinai 61 11 180
a o ng Iy [ ng v Y aA A dg} = a 9
v3Em s limsdadaguiiseanunalulassinmlulszmalnemuaiu nazlimswaayaainsaiu

s ' a dycy = @ v o Ao o Y 1 o w
maTuTadFn mMuInn1 7,000 AL 1INAN 1,500 AU uenvnHdsliilvsendnaundidng Idun duinam
1 a v a A 4
amznssumsdudsumsaanu (G1ele) dszmaldmsasmudunaTuladdinmlasuanslse: Toa
v a A 9 Y 3 o o a a a o
gaga msdananssmienszduldimiudnenimuesmsanidugsnadinmiulszna lnenslunay
alszmeedaoiitoslurale JUuUY MIRMUIMAISUNY (Venture Capital) aiUaYUNITANTY
4
gsnvnmatelvl uenvnil unInerdenarourdniuangasAIu Technoprencur Hazlinsdana
A Aa o d Y a2 v K Yo (% 0911 =
NuuRugsnaraasasama TuTaggimmveuindne lUsznauasz 1dsusetanalunilanuay
= ' v Yo & = A Y Y s o Ao 9 =
IFE LANUNAFUTIMIANINA G aeudma Tu Tag i mdaldauidesuin Tudl w.e. 2550
a o { o d % o [ Q/ v
Hyamnsdveihauaunaniies 3,735 au e lumaensu 900 AU 3969RBIMINIATMIHENAY
Y A a 9 9 = A a A A a A 3
Tryaansinaadngaaiaussny tazdeslina Ineusmswandaiinaoinmsasnuluszez i
4 < { aw A @ ' Aaw Ao a @ : 3
o uneInaUINennonldaunazMINaIAeeANUITENA UTUNMTTZAUNTNAD TINNINS
NUHUFHTIMIAIUITeLaz A Lo UIAA
dy an v s & Aa o & o A o
wenanil malulagyimmduilumaasuianianuduiulunsaudumsauuruiann
a [ 1 a o ! : J a {1 a
AT HNIMAZARUUHITIARTUN 11 (WA, 2555-2559) Fe52gnsAmIdns MsasgIumsnanidaudsy
a a a [l < ] awv y @ a a a
msnsyay Taveussygnreduduudazauga Taggudumsitaeiaunlszdninmmsnaania
% 1 a 3 @ J 1
MIINBAT FINTOUAQUMTAS NYAMHANAAN NN SINEATHAZYTZUE TIVTINMTHAUIBIAANINS HAZAD
a 9 A A g dy o a a Y 4 A g
goaglilyanesdume]unug i lum s AT ¥ NIRUYUIAZIATHINITT N33R tazNaITuns
= 9 o a ~ Y ~ = o Yy o d 9 = o J
MIENANUNIONTITUMIDATnImsmvesengeuluil 2558 sirlvianudniludesimsianied
9 9y A A A ) 1 < @ a aA =< 9 =
ANVINAIUMA Tu TagFINMNNNEIVB 0819590157 UANZATAIV1IBUNA U TagFININITINBINAY
o o o o 9o 0o qQIY A o Y Y ¥ A Aa o w
Wiadsuazianndnenmvesdizou lddedimsnumunangas 19 1d3eudmaianlnnudingnig
A LY Y a va 9 = Yo
maTuTagsimn wiuinyedumslians uazwiumsSeumsaeuuaznsunilymiuuy problem
Y 9 l
based learning 1U318391A199 UoNMINHTTMIAUATUNTIToUMTAOUITINNINTINONTOANADINY
= a v Yo v 7 D) Y o y A
pwanenuIneay lasmua I luusunagns lunmsudilyrivesguasunazmsldnsnens Tuiesdu

1 @ a 4
HazaeUAUDIRoU lernenauIInemaasuazng 1u laguealszine

Zaquinggwangasimaluladianm (mnumnd\



11.2 A0IHMIDIK30NMINANNIFIANIAZ TAUSIIN

o a o ] a o { % J o
VINUNUNAUUATHNOMAZ FIANUHINARTUN 11 (W.A. 2555-2559) Fa52gNnsenansnsilsy
) y v o A < Ao & o @ A & 0
Tassasnedenulidudiauniung Wusssy Inae nazdeems taznniladsmsmuauyoasiuim
o Y a = @ o o Y o = 9 a
voa1lserng Mlwinamsulasunaimedeauuaz Jansssy M lndeauiianudesnsma lulagnae
A o qYa o £ & A £ A o v 1 A I P A
supumem limamswanniy sawnunalulagdinmdgaianudidyaemsisIaanuiluednag
Y93132IN5 01FU N5 1FNTNOINTFITUMIABINANAT MTAVAIINHAINHAIBYDINTNEINT TUNTS
o 4 o a a o s I a o A o @ Y
145z Tend msaailymaanadon msadnaasuaniuiasiudunaden duiundngas

S =K o 9 = [ ) A 9 1 9 [
maluTagaimmvsduiluaealinisdsvljaasWame Iineuduesian1udeIn1svoIdenuLas

=1

@ A [ 9 1 a YA ~ ng awv o 1
see5uMslagundaamadausssy I@]EJG]ENE‘T\‘]Lf’fillchfillﬂﬁliEJ'Llﬂﬁ’ﬁE]ui’Jll‘VNﬂ1‘§’Ji]EJVI°LJﬂ‘]J€1ﬂ1§
@ a Y = a A 9 Y
W@J‘L!WINQ@]ﬁ’”lﬁﬂ'iﬁilmﬂiuiﬁﬂ%”m"lwGlﬁiJﬂ’J"liJﬁaTﬂﬁa”lﬂ Hlszaninn FHUNITYIUINITAINNG

Y 4 Y Yy A Yy Ao A
Ll’dgfﬂiLLﬂIﬁ]‘ﬂﬂﬂmﬁﬁmﬂiﬁﬂuq%ﬁﬂﬂﬂﬁSiJ TﬂmmmzﬂmmﬂtymmuﬁmmaammJwammﬂﬂmwn
o o 4 ald' Y a o 9 d a a 4
mmuﬂjaﬂﬁwmqmmﬂim m@mumﬁmgmmﬂmmw”lﬂmﬂmiafﬂﬂ"lﬂ“lcvﬂiﬂwquwwm%

&
UInNvu

12. WaN3TNLIN 90 11.1 wazdo 11.2 AemsiiaNvangasuazaNMfeIYeINUWHEN VB Iaa Y
12.1 MsNaNvangas
4 o @ KX o I 9 @ Y a Aa

HanIzNUNAIUMsainIeuen lumsHarangasd uudesianvdangas ludagnill
dnenmuazawsadiuasnldawniudesnisnisversdiniuassgnonazi1uaulszsns

o LY F) [ a2 3 [ A
183035 uNILYITUMIRuMsHauuna Ty Taddan i lulsemalnauazaralszma Tasnisnan

A 9 ) 9 a2 o 9 =1 9 A Aa wva Yo A
yaanshanuianuinagneauma lulagdinm suiludesinnunieniivzl fiianu laiuiuas
= [ Y Y o [ 09/' Y a a = = 9J
tdngnmgalumaiannaweslddndudanyas nunadiudnmsnazImnan soudnnudnlyly

1w Aa va ' a ¢ g
Hansznuveunn luladsinmaedeny Taodevlfidaued1eion1dn qusssu a5esssu Fuiuly

@ 4

a o a 1% ] 1 I a awv a
@]”IN1!IfJ‘UTfJLLﬁg'Jﬁfl‘i’lﬁusll’f)ﬂ\lﬁ?')ﬂfﬂﬁ8%11&34\1@1?]'31%Lﬂulaﬁiu!ﬂﬂiuiﬁﬁllagf‘lTi'Jfl]fJ asnNITINaN
% a d’d 1
VUNANALLASINN

12.2 ANNNEIVBINUNUTNIVDITDIIU

v
v s 1

L4 o [ @ A 1 a a (%
NaﬂiZ‘WUi]1ﬂﬁﬂTL!ﬂTim‘Vi?f]ﬂTiWﬁuuWﬂNﬁ'ﬁﬂmm%’NMU‘ﬁ‘iﬂJﬂﬁ@]ﬂ UHNIVDIUHTIINYIAYINU

Q

a

1 I~ a = Ao 1 o a 9 @ A 1 A
qmmgﬂumﬁﬁlumﬂiuiammzmmﬁm Lgazmmﬂﬂmmuiumiaiw‘ummGmﬂuamm UAZIUBDIIN

s

malulagdnwiumans

9
v W Y Y

ANMUNEITOINUAINFIA d1iUMINAUMENTAIVIdo U ULz duasy

£}

=\
i
9 a A d'o =f =K a a =S 1 = 1 Y a
M3 lsmaTulagyn N HadInUsITuLazI3e5I 5NN sn Tagldladanansznudegus lnn
daten1e denunazimusisuine Tasidsasiauuna Tulad¥iniwnianuiuaionazquan

aansodsunlasu llawmsnasuulasvesiusnavesanniu

Zaquinggwangasimaluladianm (mnumnd\



v v ¢ YA v (Y A aa a A LY
13. ANNENIUE (93) Nundngasounitlaaeulupaz/mairouvesaniiiv
13.1 n@adrysednludngastiiilaseulasnae/maivyvangnsou
$19u 23 51899 1dun

a J o a
1) AUSINYIFTAT IUIU 10 18391 ﬁﬂ

318-503 FAENTAUNEA 1 2(2-1-3)
(Bioinformatics I)

326-512 @353N01N0IAUNTE 3(2-3-4)
(Microbial Physiology)

326-513 WUFMAATVDIAUNIE 3(2-3-4)
(Microbial Genetics)

328-513 maialfiiamsnsguai 3(2-4-3)
(Biochemical Laboratory Techniques)

328-613 nalulagueeldsauuazon 'l 2(2-0-4)
(Technology of Protein and Enzyme)

328-621 FuATVDINY 3(3-0-6)
(Plant Biochemistry)

330-527 HNAIMNIMNNETITveIdAINIA 3(3-0-6)
(Physiological Ecology of Marine Animals)

330-572 MIEEs NI 3(2-3-4)
(Algal Culture)

330-573 malulag Ins Inwarad 3(2-3-4)

(Protoplast Technology)
330-601 FAAUAZIFAGINGVDINY 4(3-3-6)
(Cells and Plant Cell Biology)
2) AULNSNEINTFITUHA 911U § 518711 A

510-501 mﬂTuTaﬁ%mmeifqumﬁ%ﬂgﬂ 3(2-3-4)
(Advanced Crop Biotechnology)

510-601 WuFIAINTITMVDINYLGN 3(2-3-4)
(Crop Genetic Engineering)

510-602 WugmansiF luanavesiailgn 3(2-3-4)
(Crop Molecular Genetics)

515-503 ﬂ”lswﬁﬂqﬂﬁsﬁa’}uqa 3(3-0-6)
(Advanced Swine Production)

515-507 malulagFimumsnanda’d 3(2-3-4)
(Biotechnology for Animal Production)

530-531 Iiﬂﬁ’@'ﬁwﬁuqq 3(2-3-4)
(Advanced Aquatic Animal Diseases)

530-532 We15INGVDINI 3(2-3-4)

(Shrimp Pathology)
530-534 WugmaasUSinaufiemsysudsaiuiyan 3(3-0-6)

(Quantitative Genetics for Fish Improvement)

Zaquinggwangasimaluladianm (mnumnd\



[ < o a
3) AUSOTYAITANT ITUIU 4 1978 ﬁ@
2 A A A H
570-661 ﬂ13!°|/\|']$!aﬂﬁluﬂlﬂﬂwsﬁﬁﬂguqv‘lﬁﬂlug\‘] 2(1-3-2)
(Advanced Medicinal Plants Tissue Culture)
(% [ 4 a Y] I'd a
570-562 MITANALASATIUDNANHUTITIINNAANUNTTTULIN 2(1-3-2)
(Separation and Identification of Natural Products)
a( a [ 4 a
570-563 ﬂ1§@]53‘"ﬂﬁ@ﬂﬂ‘ﬂ‘ﬁ%1\1%ﬁ]ﬂ1wm@ﬂNaﬂﬂm"ﬂ‘ﬁiiu"]ﬂ@ 2(1-3-2)
(Biological Activity Determination of Natural Products)
o a [ 4
570-763 ﬂ']iﬂ']'ﬂuﬂq@ﬁiﬂﬁﬁﬁ%’]ﬂﬂ?ﬂlﬂﬁﬂlﬂﬂWaﬂﬂﬂ!“ﬂ 3(3-0-6)
FITNIA
(Chemical Structure Determination of Natural Products)
4) ﬂmgﬂ'ﬁ%ﬂﬂ'ﬁﬁﬂmﬂgﬂu Fﬁ']‘hl')‘h! 1 518%“1“ ﬁ’ﬂ
830-500 WANHNWNLLA 3(2-3-4)
(Marine Pollution)
1T a a [ dq’d'a L4 a v d'l
13.2 ﬂQN'J‘lf'l/ﬁ'lEl'J‘lfﬂ‘]—!‘ﬁaﬂqmﬁuﬂ!i]ﬂﬁﬂuﬂﬂﬂ]ﬂ)‘v]/ﬂaﬂgﬂiﬂu
v =K a [ A = ~ a A JRIPN [ dy 9 Y
uﬂﬁﬂEWﬂJ@\‘]ﬂWﬂTﬁT/ﬁﬁﬂq@3't‘)uﬁ'lﬂJ"Iﬁﬂa\ﬁ’l8!,‘]JfJ‘LlL'ifJu’JG]f']Lﬁf]ﬂ‘ﬂLﬂﬂﬂl‘L!ﬁﬁﬂq@iu‘lﬂ Iﬂﬂ(l‘ﬁ
I Aaa a [
L‘]JuhhjgnuﬂaﬂWUfﬂﬂJﬂﬂﬂmgﬂﬁﬁiJﬂ"lTUﬁﬁ"liﬁﬁﬂqglﬁ
13.3 MIUIHISIAMS
Y Aa @ o a A A o A a A 1
1) ’ﬂ'lgl]'lﬁﬂlzlj ‘]_lW@]G]f’ﬂ“]_lWaﬂq@liﬁ’li’)ﬂi?fJ'J“]ﬂ'I/]L‘]JﬂfTE]‘L!Iﬂﬂ'ﬂaﬂq@]i@U/ﬂWﬂ'ﬂ‘H'l@u Glu!,mazmﬂ
MsAnyIazlsza Ui UNUIBNIUNT VARSI UM TARUI18T¥1AINa1) Ao UITlanin
=®
NITFANHI
Y A [ a o a ~ [ 4 =~ 1
2) mmmé} UWﬂ%ﬂﬂwaﬂq@iG]@W]'ll]ﬂ'liﬂ'lluufﬂiLiEluﬂ'liﬁ@u@]13J1’Tﬁﬂlﬂﬂ4“ﬂllﬁ$i$l,ﬂﬂﬂ§n\‘l“’]

o a 9 ~ 4 Y o w a @ £ g
@']luuq']uﬂ’]ﬂcl,ﬁiglﬂﬂu NHLNUN LASVDUIAVVIINUIINYIAY G]fﬂlﬂuhlﬂ@’lllll’lﬁiﬂ']u

fvualagd1inanuANzNITUNMINIYANANYI (a7n0.)

Zaquinggwangasimaluladianm (mnumnd\



HaAT 2 YoyaIRIZUBINANGAS

[y oY [ d v
1. ﬂi‘liﬂju'l ANaINEY !!ﬂ%?ﬂ@ﬂigﬁﬁﬂﬂlﬂﬂ‘ﬁﬁﬂQWi

1.1 Uswan

wangasImemaasuiusa a1 una Tuladdiniw (rangasuiuand) uiulvgiSeull

Y

v o w v i = v Y 9 aw A q9a

ANuInugIudIagneauma Tulagdinw uazlinnuiuazanuausa lunmsauanitaie lvina
7 Y Y a 99 9 a o Y

pafnudneauma TuTadFinmwnaz Uszgna ldima TuTaddinwszauysanms laed1amuiz ay

Yy o & yaa A
‘Wfi'i]ll‘ﬂ\jlﬂjuNmﬂﬂm‘ﬁﬁilﬂmgﬂﬁﬂ‘ﬁﬁiﬂ

U q

U

1.2 ANNEIAY

o

=) a

maTuTadFanmiisingriumsiauinnnmsiFlse Teninngaunsid Taomwizluga

Aq 9 a adg Y a Aa 1 a a o Y a o
Qﬁﬁ’lﬂﬂiiuﬂﬁl%ﬂauﬂﬁﬂlﬂuﬁﬂﬂﬁ'l\ialuﬂ'lﬁwaﬁﬂﬁﬂﬂq']ﬂaﬂfjjﬂEJ’]QG]ﬁTViﬂﬁﬁiJ i]m/nclmﬂmﬂumi

awva 4 o Y a v 4
Ugiamegaarinssusiniwoug awu msiauunalulaggimuliinalse Teyidvuyuigaga
o & 9 ~ 9 9y aw A Aaa o aAa
sutludeainnuianudnlaluddannsvesdalisin anurainnals tazaNNAII0 lUNMIA1TIFI0

1 A AAa 3 9 Y A A £ A g o 9 @
pgvodaliziniug meldanzadeniulasunladll Fedeidlusingrudiaglumsdumdnenin

' ' < ! Y a ' ) 4 v an 9 g
T wu iflunuansneldinagaamnssuIny aunsoldse Tenininninwenssssuma lduniu
Y a 93 [ Y o A A 9 o @ aa
aunsoauguldinansdszrdanasnuld s1uneilse Teminneadostumsianguamdianas

v S Y
amwnaeNved lan Wuau

a

aA A A o @ o a I~ ]
Tagmalulagrinwaielulszmanianudiagylumsiannasia anuilueg wsugnatas

£

Y]

@ o VA P 1 Y, Y Ay Y @ S A N4
TIAY TAIUNINANTIENUNDEILLIAADY LL‘U\‘]llﬂ 3 AU AD AMUNITINHAT "lﬂ!!,ﬂ ﬂWﬁJﬁ‘Uﬂﬁqﬁwu‘ﬁW%’-ﬁﬁ?

Q

[ ad aa o o Jd Y 4 9 1 Iy 9 4 Y 1
ﬂ”ISWGJJHTJ‘ﬁ@]TJ{ﬂ'Ju%ﬂﬂiﬁﬂ{luﬁﬁﬂ ATUNITUNNY hlﬂl!ﬂ ﬂTﬁW@JUTGI):ﬂ@TJ‘DIﬁﬂ ﬂTﬁﬁiWQf’J\?ﬂﬂTﬁJEiﬁﬂJ‘]
A A 9 [ A & U o 9 o v A
‘VILﬂﬂ')sll’(’)\‘]ﬂ‘iJI'iﬂ‘V]L‘]Ju‘l]ﬂJWTﬁTﬂﬂJjUf’NTJﬁZWIﬁ NITINNHUNUAIUET ‘D’Wﬁmq‘U‘UﬂQﬂﬁglﬂﬁ NITNAUIIATU
Y o v o 7 A Yo a Yy 3 v Y o a v
@]‘LILL‘]J‘]Jﬁﬁ(ﬁ‘ﬂiﬂ'ﬂTTﬁﬂ!f’JﬂﬁLLﬁgg?JLLW@ULﬂﬂ‘NﬂﬂTﬁLLWUhPJu WUAY BagMUNAIN UL TN

9 1 ] a 9 1 A a o S 9 [
nlﬂ!!ﬂ ﬂTﬁﬁQLﬁﬁN{lﬁjix‘]\‘nu@ﬁ’T15‘1J5$!ﬂ'ﬂ@n\1‘] PANNITAINUISVUNTITHAANTIEFINTN ﬂ1§1°§WﬁQQTH

9
S % 9 =

Frnmnalugdveseniveanaz luTefaa lududwnadeulinisiauiuianssurarodiv 1su

a [ J o ] a 1 a [ Jd a 4 Q' a A o o
Wﬁ@]ﬂﬂ!“l’l@]’)@EJNsU’eNWﬁ”IﬁGlﬂEJ?JfJﬁﬁTEJUlg{ Wﬁﬁﬂm“ﬂi}lﬁ1!1/]?ﬂLWMﬂigﬁﬂﬁﬂiwjuﬂTiﬂﬁzﬂ’Juﬂ”l'i‘UTUﬂ
d H & & 44
YUy TNIM U NuN TN Tnsy
o w as o ' 9 Y o Y == Aav Y a2
ﬁ]"lﬂﬂ’ﬂiJf’f"lﬂiyj"U‘O\‘lmﬂIuIﬁEJ"’If’JﬂWWﬂ\‘lﬂﬁTJsUN@l‘L! MInNsAnEIIRen 1A Imna 1ulagsin1n

=2 o A L] o & A 9 a A Y =2 aw A I Y Y a
iNL’]J‘L!!,ifNLi\W]’JHLI@%ﬁﬂ!ﬂL!‘V]%8@]’0\13\1‘quﬂa1ﬂi‘i/]Nﬂ’ﬂi]gﬂ’ﬂu’L‘TﬁJTiﬂGluﬂﬁﬁﬂ‘HTJﬁ]EJ LW’E’)i‘I’iVl,W’U’E)iJm‘N

U
9

a = S @ o 4 o "o v @
Armsnezilul sz Tesilddugnsunazgaanns sy oAl szimaod1edadu aaiun1nln
a @ a J v o @
MmATuTagFINNEATIMNTTH ANZYATIHNNTININEAT NHIINYIAIAIVAIUATUNT WIAMHANTAT
maTuTadFiniweazlivdjaIvinnuiuaiosdwaoiiio ileamisonaaiuaaaIvl
aA A A 9y o a o llsld a A A 91119! Av Aa
maluyTagyinin MuaNuaInIsaluaunsiauldelaulszansnin el lanuideniaunin

q

a 4 1 o Y] a Y] g 1 [ 4
ANNTOANUNINOINS TUTZAUY TEmMALaZTZAUINUINA Tagnangasiinnuuana1aInnangasou

Zaquinggwangasimaluladianm (mnumnd\



A 9 Aav A o 4
ﬂ@&uu@”lu@ﬂﬂﬂuufﬂiﬂ‘ﬂEl“ijiUUﬁWﬂWﬂﬂWﬂQ@]ﬁ']WﬂﬁiﬁJ

'
A o o

o

Y ¥
e lunaldundudulandide wis1ina

< @ @ A < % 1
UszTeminumswauiyusunazgadimnisuluiesduedruiugdsssu seazsauludemswann

Uszmaneadagu

L% J
1.3 Jngiszasn

A a o a Yy @ 1 dy
ionantuyaldlnudnyazae Tl

(1) ioNanLAAINTAINITINA TU TaBFINNNNAUTITHUAZITETITY

A A v Aa Ax 9 9 a 0o Aw
@) endaumtimnanianusevi anwdrlalungud vazanumusalunsinidely

A UNA 11 1ag NN

\ a Y a { L a av
3) eraauTadaniawamsolumsilszgnd Imatdamsisensduna TuTaddinw

A 9 o [ A 1 A [ A
ma“lsvﬂiﬂwu%1m/lﬁwmmmmgiuﬂnmmwawwumﬂwu

@) erdanmiasaninnuaisomausuiodoul

v
A o

vy

anusudarenlumsAnbinnuidreaues

P Lasil

£ 9 o =\
FANDDNHINNICHUT LAY

4 a % a ! a L4 o ao
5) Lﬁ’ﬂWﬁ@]3J1’i”I‘]Jil!“ﬂﬂﬁﬁﬂ?TNﬁWNTiﬂiUﬂ?i?!ﬂi?%ﬁ LLﬁgjji%EJﬂﬂcl%}Nﬁ‘Uﬂ\iﬂWi'J%ﬂ uag

o ' o =~ v a A = =
W@lu’]ﬂ’]iﬂlﬁu‘:’] 3’3111’]\13Jﬂ'J’”Jff’]i]13ﬂﬂ']‘LllfﬂﬂTUIaﬂﬁ'ﬁﬁutﬂﬁﬂluﬂ'ﬁﬁ@ﬂﬂWaﬂ’]ﬁﬁﬂy']

Y Y av
AUAILASNITIVY

2. uudian3ulya

1 0o A Y <3 = =Y
ﬂ”lﬂ’ﬂi]zﬂimuﬂ”l'iLlﬁﬂlﬁiﬁ]ﬂiﬂjuiﬂﬂﬂﬁﬁﬂﬂi ¢! ﬂ)

uumMsHannmlasumlas

nagns

HANGIW/AILT

[ o J
1. dsulyamangasanan
WINTFINVOL AND. LY

WATPIITITN

2. gUATuMIIAMISTIUMITETDU
9 = Yy A
mumsseuldgiseudunm

) ) v
ANNIUASHINWNANNG

—

. aanumslsuilgandngasednaasiueaue

o Yo A o
Alsgygwdunngiuiaseurdngas

4 o @
fJ'li]ﬁfJﬂigi]'Wiaﬂq@ﬁ

a v v s Y
. mmnmmm’mmmmammmﬂu

a o
IBIBN

. AAMIUANUAIAKN T VDITIAURDF

1l5znOUIMNIN

iinyusineze1sd lumsiamsisou

A 9 = Y Y A
ﬂ'liﬁ@uﬂluuﬂ1iLﬁﬂuiwgﬁﬂuﬁﬂw']

v ) ¥
ANVIUASTINANNG

@

o = Y Yo
. i]ﬂ‘l/lWIﬂiQﬂ']imiEJfLIﬂ’J']iJWi’E]iJGL‘I'Tﬂ’U

=2 A

WnfAny e SUMIBaumsaeuniums

P A

= v ) ¥
Liauiwmsauauwm’smguazasnmmg

u

- enumsilszdiunangasuas

AIMIlivliavangas

. waagluaznanisdsziiunms

szgudunn

- swInlunangasiilsolgald

A9ANA0IAUANUAIINTIVD

J Y a =
mﬂmmﬂm%ww

. Nﬁﬁiq‘ﬂiﬂﬂﬂ?iﬁﬂ'ﬂﬂnﬁ]’ﬂh

@ 9 Y a
ﬂ1ﬂ1’i'§\1"1]?)\32!‘1(‘]$1_|§ﬂ']§

Tunafny

S dmulasamsiuyuinye

4 =
?J']ﬁﬂiﬂlm$1ﬂi\iﬂ1§l@]ileIﬂ’.]HJ

Y Yo =
nsoulvnuindnm

° S 1 a
. iﬂu’Juﬂ'ﬁ]ﬁﬂﬁi’JNﬂﬁ]ﬂiﬁJﬂ'ﬁ

U UNNYE

Zaquinggwangasimaluladianm (mnumnd\




10

M snannslagumlas

nagns

HANGIW/ILT

oY a 1 A
3. Uszgmernsddaen lusedmaiee o
A a 4
wanuasuanuaaiy
4. fmuananssuMsisouialeaued ay
a A Y o Y
mydszdiumaiiuieannmMsveddisey
TuuruMIINMTIvazdeauod3 1839
5. dsumutlszansainmsiseunsaeu
A Y ya ) o v W ~
Audisoutludiay Wennansaumnan

aiuayumsiseuidieauna

3189UMIUTLENNIAIBIDE

Y A o
HaUAUAS 1 AT

- wamisiszuudseansainns

FeumsaeuiumsiGould
Arseuduniaiuiuazaiig
Y
CRRTTH
=3 9 A 1
anwitane lavesdiSoudonis
SeumsaeuiumsiGould
9y a A 9 9
disouduninnuiuazaiig

Y
AU

. UIUTWIFINMHUANINT T

A v ) ¥
MIFAUVIANNIUASTINANNY

° A AqY A
. ﬁ]?u?ui?ﬂ?%’l‘ﬂi%ﬂ?ﬁﬂigluuWﬂ

]
~

Y o Y 2
MUUNAUINTUBIRIT U
=3 Y A '
ANuiane lavesgiSoude
MsAUNAN T UAYUMS TUN

v P v
ANNILASTINAINNG

oA o a YA gy
daasumssamsizeuiine 14
VSTQUIATTIUNAMIIT U]
Y o an [
nauuazlliuliaismsia

an a
HagIsNsdsiiuna

1. Wasinbze1nsdlumssamsisouiuas

msszitiunamsiGouiaunusisy

2 ) Y
TYTITN ATUNNNY ﬂWuﬂﬂHleNﬂfy)fUﬂ

murinzanuduiuszninyanauay
aNuFuRavol Binye luMINNIILHIF
o A ] a
duav Msdeans uazmslsnalulad
v

agauna SINNWInErMsliang
AMFN
A @ o = o an @

2N UNRNE 01913 0INeINUITNMITAas
Jsziuma
o d @ a 1

3. S muamnam lumsiavazlseduuaay
318791
a a o I( @

4. aauilszunnyLe191581unsIans

= Y a =) Y
138U uaxmiﬂimuwaﬂmﬁﬂugmm

o =R =) P2 !
uﬂﬁﬂyanJ1m§mwammﬂuﬂmmaz

Y
AU

o Y a 7Y
5. mualdlinuenssumsinsznidodou

9 '
lunnsieinuaznnasinaon

S mulasamsiuyuinye

¢
819138

WU INTINTINAINTTUMS

MUY URNBENISIANSISoUs
AWNIATFIUHANITIToUS Az
04 d' g ad 4

NNHEINEINYITAITIALAL

sziiiuna

J @ a
. nanmsdanazdsziiupag

o a aq yas @
. NuIUTITN 1T Taay

a I o
ﬂizmuwammmmmﬁmwuﬂ

=2 Y J
. ﬂ’J”IiJWQW’t‘)GLﬁ]"’UE‘JQQLSEJuG]@

szuumMsIauazalssiupa

. wamsyszuuilseansainns

Tamsiseus auiasgIuma

= 9 1 9
NITLTIUIUANSATU

. IBNURAMITIATIEH a0

=< Y 1
. ﬂ’JHlWQW@i%"’U’E)WJLiEJuGI?Jﬂﬁ

@ = v 4
ANIILITYUIVOIDINTY

a v = 1
. wamsdszludnane lunaay

WATFIUNANSI O

Zaquinggwangasimaluladianm (mnumnd\




11

HaAT 3 STUUMIIAMSANE MsauHumMs nazlassasavesnangns

1. SZUUMIIAMIANH
1.1 53U
@ =< a = ] o A 9Y o 1 I =1
FAMIANBITTUUNIANA MANTANEIaL 15 dUar waziivedmuanie uldavszidieou
UHINBOAIVAIUATUNT NAMIANEITEAUTUNAANET (MANUIN )
1.2 M3damsfnynnggieu
=
Taig
= = ] = Y
1.3 MamguRgarilgnluszuunIma
a3

2. MIAVHUMIHANGAS

2.1 Ju-nalumsauiumsisaumsasy

Y J @

a @ 4
'Jﬂﬂﬂ'lﬂ‘ﬂi]‘]&lﬁ Gﬂuauﬂum ’S\‘I’)uﬂﬂi 1391 08.00-16.30 Y.
a a wva A v W = J
'Jﬂﬂﬂ'lﬂﬂ;]ll@] BFIUIUIUNT DIIUANT 1IN 08.00-16.30 .
MARY 1RaUlgUIBY — NUg1oY

A v J
Madane IPBUANINY — NNNIWUD

U Y Y K
2.2 AUTNUAVDINIVIANH

2.2.1 WNU D HUD N 1

=

o YA o & =2 Y a a 4 a as
D dugndusanmsanyssaulsyaaimainemaas luavisuna TuTagsinn
Yo A ana
ez IdsuiResatioy
cuad' d‘ A 9 Y 1 aa a
2) auaniadoug nuemniievinde 1) lvedlugasiiisvesnnsnIsun1suInig
Y] Y I = a [ a S 9 = [ @ Aa K
wangas wazIilu luammsadisuumiInededsvauniuns NaremMsAnyIszAUlMAaANE1
2.2.2 WU N HDY N 2
I YA o J =~ o a = a 4 Aa A
D) Whugndusamsanyszaulsyareinaamemans luaivdsuna luTagainin
A a A A 9 A a = a 4 a a A a A A 9
%39 A19INNNEIVDY 130UTYYINTNIIAINTTUANAATAIVIINIAINTTUATHIOAIVIIBINNSIVO
2) Auauliaoug Auenmilonnde 1) 1negluaasitinuesnmgnITNNITUTHIS
Y] Y I = a [ a S 9 = [ @ =
wangas vazImiluldawszdisuuminededsvauasuns NaremsAnyIszA Ut uAaANE1
2.3 taymvearinanunsnan
9}49} 9 a 4 9 = =~ A A a (= a ~
1) ANuRUTIUMUIMNMAAT Tammzauuall 3031301 IAnTIy lisawenazizon
Tuamisnsw
o = AY 1Yo d = a aa v &L Y
2) wndnwin lladuienmsanviaivisunaTuladdinmaiaanuiiugiuaiy
maTuTagyn
9 v
3) AMNEUUFIUNIBITING A

Y a a L4
4) VIANANNITAA UATIZH waziszuiana

Zaquinggwangasimaluladianm (mnumnd\



2.4 nagmslumsaniiumsendluilyrdesiiavesinfinuludoe 2.3

12

Y Aa [ a a dy 9 a 4 9 = =
1) 21NTYNITUHNATDUNANTATWINTUITIYIFINUTIUATUINGIATAT TaganizA U unl

A A a o Y o = ~ a Ay Ao & A a (Y
YAYIINYT IAINTTY Llagﬂ1ﬁﬂﬂ1ﬂuﬂﬁﬂﬂ1@ﬂlﬁﬂuﬁ1ﬂﬁl"]ﬂ‘WHiﬁJVI“’ﬂHﬂHLWML@N Iﬂﬂlllluﬂ

Y v
nUeRa MINUNANEIEY lineas oIy I UrSolNamM I ouAINITEAU B

o Yy a 1 a A & @ 9 ~
2) 3 lRNNINTTUMIDUDNANUMITIM ST UMEIBINgE tazms 1 Tu Tladasaume

o a Aa 4 A % a a 4 0911
TumsiuauedoyaFainms iveriuiinue lumsaa Insizd tazdszuiana nelugiuuy

My Ineuaznpsangy

v v =K Yo & =2 =
2.5 !!N‘Hfﬂ55Uuﬂﬂﬂ‘ﬂ1!!ﬁ%ﬂﬁ1!’iﬁ]ﬂ]iﬂﬂ‘lelﬂ‘t!ﬁ$ﬂ$ 5%

WnAnE1A)MsAnEN Unsenun
2555 2556 2557 2558 2559
FUUN 1 15 15 15 15 15
FUlN 2 - 15 15 15 15
33U 15 30 30 30 30
uudgauiamsfn - - 15 15 15

2.6 wﬂizmmmmmu

9 ] a a Y Y a A (%
Gl“IN’U‘]Ji33J'lmlmuﬂul,!,a$\‘l’U‘]Ji$3J'lmNui'lthlﬂeUﬂﬂﬂm$Qﬂﬁ'lﬂﬂiill!ﬂ}lﬁiLl,ﬂg“]_lm"ﬂﬁ?]‘l/]fﬂﬁﬂ

Y
lumsauiumsnantama laelinisiszunasiesutazsienelunsHanaoauasll il

2.6.1 9U521U5195D (HUI91N)

= w =
S18a08A185Y avilszana
2555 2556 2557 2558 2559
! o =
ANMNFINIANYI
660,000 1,320,000 1,320,000 1,320,000 | 1,320,000
Aaanziiou
RUYANUUIINTTVIA 750,000 1,500,000 1,500,000 1,500,000 | 1,500,000
59051951 1,410,000 2,820,000 2,820,000 2,820,000 | 2,820,000
2.6.2 95518918 (MUIBVIN)
- Vavlszanas
HUIA 19U
2555 2556 2557 2558 2559
. SUAUUUMST
1. mlFeynaing 1,860,000 | 1,971,900 2,090,214 2215627 | 2,348,565
2. a1 uiivau 840,000 1,764,000 1,940,400 2,134,440 | 2,347,884

(s 3)

Zaquinggwangasimaluladianm (mnumnd\




13

HNIA AU Yavlszane
3. YUMSANEN 0 0 0 0 0
4. 5189195 ZAVUHIING1AY 0 0 0 0 0
59 (0) 2,700,000 | 3,735,900 | 4,030,614 | 4,350,067 | 4,696,449
U. AUNNUY
CRGEnCIE 150,000 150,000 150,000 150,000 150,000
593 () 150,000 150,000 150,000 150,000 150,000
593 (M) + (V) 2,850,000 | 3,885,900 | 4,180,614 | 4,500,067 | 4,846,449
uIUTPANY 15 30 30 30 30
M lFeneinindnm 190,000 129,530 139,354 150,002 161,548

2.7 STUUMSANH

Y
M upususeu

= ) a a = = Y U = Y A
2.8 ﬂ]‘imtl‘]ﬂﬂu‘ﬁu?ﬂﬂﬂ YIFT HAZMIAINSLVS U UNINADVURANANH (8T1N)

< = a o Aa S Y = v W Aa X
L‘]J“Llﬂf]JﬁWlligL‘UEJ‘]J‘JJW"I'JVIEJ']fIfJstUa']uﬂﬁiﬁ/lﬁ'ﬂﬂ'JfJﬂ']ﬁﬁﬂH'ﬁgﬂUUmcﬂﬁﬂﬂH']

[ ¢y
3. “r‘iﬁﬂﬁﬂi!!ﬁ“’i’)]‘iﬂﬁﬂtﬂﬁ@ﬂ

‘ViﬁﬂﬁﬁiﬂSﬂJﬂHI%Wﬁﬂﬁ@ﬁu!fﬂulmu il “If\iluuﬂﬁ’l‘ﬂﬂiﬂﬂllﬂﬁ%TNIEJ”I‘L!W‘H‘E

Taousiailu 2 uunmu
- URY D U

Lﬂu!le&ﬂﬁﬂﬂHT%Luuﬂﬁ’J‘ﬂﬂ Tagmsiunnizd ’JVIfJTHWl!‘ﬁLWfN’ﬂEJN

@07 useer s S oM e AN TN 5 IM s e
18 Tagliiuniinena

- UAUW D UUUn 2

INITNUT

311 IUKHILRATINARRANANGAS
lidesnan 36
lidesnan 36

) UWU N Uy 0l
2) UWWU N BUY N2

3.1.2 Tassaseriangas

Huena
Huena

o A aw ~ a 1 o o
Lﬂu!LWUﬂWiﬁﬂ‘H’lﬂlﬁufﬂi'Ji]ﬂllagﬂWiLiEJuﬁ’lEl'ﬁﬂﬁ')llﬂUﬂ’li‘Vﬂ

HUIAIH

UAU N

ISTHIRII|

UNU N

Uuy n 2

HYIAIWIIIA L
I UaRN luieen
Ineswus

36

12
6
18

"9y 1
s lidean

36

36

Zaquinggwangasimaluladianm (mnumnd\




14

3.1.3 518739

3.1.3.1 %MWY N 12 Heha
~Sanraiuiia il W 9 wilena
853-521 wna lulag®Inn 4(4-0-8)
(Biotechnology)
853-524 ANAIeMIanA Tu lagyann 3(1-6-2)

(Research Techniques in Biotechnology)

853-596 duuU1 1 1(0-2-1)
(Seminar I)

853-597 FuNU12 1(0-2-1)
(Seminar II)

- IMNAVMUNGUIN I 3 WUIENe

FousdyianulumdaznguiIn :1mu 3 nilene
@ a a @ <
awideIneinusvenindny  TaoAanuHueDYBIAMZNTTUMT
E4
VIMIIHANGAT 911nT1033 100 111

nguiIvuna TuladFnmaaunadon
853-542 A TuTagFnmauadondugs 3(3-0-6)
(Advanced Environmental Biotechnology)

nquArnma TuTadFinmersuazina TuTatiou laf

853-534 1nalulaoou lrd 3(3-0-6)
(Enzyme Technology) L)

853-561 tnA 1u 1agFININO1113 3(3-0-6)
(Food Biotechnology)

nquIBIMA T TaganIwnanga
853-552 mﬂuiaﬁ%amwmmma%uqq 3(3-0-6)
(Advanced Marine Biotechnology)
NQUIFIAINTINNTEVIUNTFINN
854-511 %aﬂﬁuﬂizummi%amwsﬁjuqa 3(3-0-6)

(Advanced Bioprocess Engineering)
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nguarna TuTagFinmauiisniodad
330-575 MINIZIAeBo T AL 3(2-3-4)
(Tissue Culture of Woody Species) 150
330-576 mamzaeaedeliaen llssduuazfinin  3(2-3-4)
(Tissue Culture of Ornamentals and Vegetables) 150
515-503 maluladFmmmsnanda’s 3(2-3-4)

(Biotechnology for Animal Production)
3.1.3.2 Hanadvaen dnulidesn 6 wHeha
Lfi'aﬂmﬂﬁw%ﬂuﬂdm%uﬁaﬂﬁﬁ’ﬂﬁﬂmﬁmmiﬁﬂmﬁfuwﬁﬂﬁqGi@"l,ﬂf:
9819108 6 1UILAA Lmzmmsmﬁaﬂswﬁmﬁluq 1@ Tasnnuiuse UV
AULNITUMIVITHITHANGAT
ek AIGEN
1O UAONINAULYATINNTTUINYAS
850-524 mﬁmawﬁmmiéﬁuqa 3(2-3-4)
(Advanced Food Analysis)
850-652 AMANTANNNIININLALIAINTTNVDIDINIT 3(3-0-6)
HazITaIFININ

(Physical and Engineering Properties of Food and Biomaterials)

850-653 Usingmsaidaruluennsuay Jaadinim 3(3-0-6)
(Transport Phenomena of Food and Biomaterials)

851-515 mﬂiuiaﬁmmﬂigﬂﬁmﬂ 3(2-3-4)
(Aquatic Plant Processing Technology)

851-531 WwInenludainzia 3(3-0-6)
(Marine Toxicology)

853-523 WAUOATUVOATAR 3(3-0-6)

(Cell Metabolism)

853-531 BRI N 3(3-0-6)
(Traditional Fermented Foods)

853-532 malulagvesvas 3(3-0-6)
(Yeast Technology)

853-534 1nalulaoou lrd 3(3-0-6)
(Enzyme Technology)

853-535 mﬂTuTa?Jmiwﬁﬂéf?uqq 3(3-0-6)

(Advanced Fermentation Technology)
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853-541 M3 191se Teminazmsiniataqaumae 3(3-0-6)

ANNYATINNITUINHAT

(Waste Utilization and Treatment in Agro-Industry)

v 9
853-542 A luTag3inndunadouiugs

(Advanced Environmental Biotechnology)

3(3-0-6)

853-543 MsgpgaatsLarMINIAa1sUuAlouN1 I 3(3-0-6)

(Biodegradation and Bioremediation)
853-551 A Tu lagued 113
(Algal Technology)
853-552 mﬂuiaﬁ%amwmmmaﬂfuqq
(Advanced Marine Biotechnology)
853-561 1A Tu 18NN35
(Food Biotechnology)
853-562 ﬁ;a%ﬁwmmmﬁfuqq
(Advanced Food Microbiology)
853-571 na Tuladdmnssuiugmans
(Genetic Engineering Technology)
853-572 AAINTTULNAILOAN
(Metabolic Engineering)
853-581 m3tlsznoumsginamalulagyinin
(Entrepreneurship in Biotechnology)
853-594 vermmemanaluladFinm
(Selected Topics in Biotechnology)
853-611 1n3esilelmueslumsniise
(Cybertools for Research)
853-631 @uTIFINNTAGNATS
(Immobilized Biocatalysts)
853-661 mia@ﬂqﬁ(%amwiummi

(Bioactive Compounds in Foods)
F4

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(1-0-2)

3(3-0-6)

3(3-0-6)

853-662 aFANTUFIVeIAUNIIhne Isalue1mis 3(3-0-6)

(Advanced Microbiology of Food-borne Pathogens)

853-663 INATDATUUDIYAUNTG LD INIT
(Microbial Metabolism in Foods)
853-664 WHINY1DIN13

(Food Toxicology)

3(3-0-6)

3(3-0-6)
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854-531 M3oenUUUAILnTaiTINmN 3(3-0-6)
(Bioreactor Design)

854-541 ﬂWﬁ%ﬂLLa$imJ‘Uﬂ”liﬂTUﬂiJﬂ'§$‘1J'Juﬂ1§°l/lN@1ﬁT§ 3(3-0-6)
HAZIZUUTININ
(Measurement and Process Control in Food and Biological System)

854-631 tnalulagnizuiuneniasanaas 3(3-0-6)
(Separation and Extraction Process Technology)

854-651 HUUTIADIALNIIATVANNILUIUNIFINN 3(3-0-6)
(Bioprocess Modeling and Control)

854-551 LUVTID0IIUTEVUFININ 3(3-0-6)
(Modeling and Simulation in Biological System)

857-551 MIAAANNYATIUNTIUINYAT 3(3-0-6)

(Marketing in Agro-Industry)
eIV UADNNNAULINGMEAT

318-503 FIETAUNA 1| 2(2-1-3)
(Bioinformatics I)

326-512 A33IN1VINAUNTS 3(2-3-4)
(Microbial Physiology)

326-513 WURMAATVDIAUNIO 3(2-3-4)
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(Biotechnology)
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Meaning, history and development of biotechnology; related process, techniques and product
in biotechnology; ethics in biotechnology; advanced microbial physiology, metabolisms and control
mechanisms; genetic engineering, genome and bioinformatics; basic principles in biotechnology; bioprocess
engineering, reactor design, scale up, modeling and process optimization; enzyme technology; various
applications of biotechnology; economics, patent, laws and business relating to biotechnology; recent research;

case study in biotechnology
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(Research Techniques in Biotechnology)
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Methodology for proposal development; principles of isolation and screening of desired
microorganisms; principles of identification of selected microorganism by molecular method; experimental

design techniques; principles of protein recovery and purification; basic laboratory techniques and safety;

practical and hand-on experiences for main instruments those would be used in research; miniproject
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853-596 dunu 1 1(0-2-1)
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Presentation of information and current topics in biotechnology; submission of final report
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Presentation and report in progress of research being conducted; research data analysis and

interpretation; submission of final report
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(Tissue Culture of Woody Species)
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Tissue culture of economic tropical trees eg. fruit trees and forest trees; techniques of in vitro

culture for rejuvenation and or prevention and solving problem of explant browning and contamination

& R A gy B o Ao
330-576 ﬂTiL‘W”IgLﬁﬂﬂluﬂlﬂﬂquﬂﬂﬂ%\lﬂ3$ﬂULLﬁ$WGD'Nﬂ 3(2-3-4)
(Tissue Culture of Ornamentals and Vegetables)
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Tissue culture of economic ornamentals and vegetables; use of tissue culture techniques for

rapid mass propagation of desirable and selected plants
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515-503 maTulagFinmnsnanda’ 3(2-3-4)
(Biotechnology for Animal Production)
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Embryo production, embryo transfer, genetic engineering and animal production
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853-534  maluTatiou'la 3(3-0-6)

(Enzyme Technology)
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Physical and chemical properties of enzyme, enzyme kinetics, regulation of enzyme syntheses
and activity, production, isolation and purification, immobilization and industrial applications of enzymes

as well as presentation and report of related topics

853-542 mﬂiuTaﬁ%amwémmé’auﬁuqq 3(3-0-6)

(Advanced Environmental Biotechnology)
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The importance of pollution from industry and agriculture, Element cycles; factors affecting
degradation and mechanisms of degradation; utilization of genetic engineering in environmental
biotechnology; waste management; waste utilization; wastewater treatment; green products for good

environment; ISO 14000; case study and report on recent development in related topics; field trips
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853-552 ma TuTagF M anzadugy 3(3-0-6)

(Advanced Marine Biotechnology)
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Importance of marine biotechnology, types of marine organisms with potential in marine
biotechnological applications, types of marine products and their productions and purifications using
biotechnological methods; applications of biotechnology in marine bioremediation and pollution control;

presentation of new topics in marine biotechnology
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853-561 ma TuTagF 101N 1113 3(3-0-6)

(Food Biotechnology)
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Effects of biotechnology on quality of raw materials, nutrition, and process in food industry;
application of biotechnology methods and techniques in fermentation technology, enzyme technology, genetic
engineering, protein engineering, and bioprocess engineering for modifying food components to improve or get
new valued products; methods to increase effective production process and analyze food components;

presentation relating to current topics

854-511 %aﬂiﬁuﬂﬁgmumﬁ%amwaﬁ%uqa 3(3-0-6)

(Advanced Bioprocess Engineering)
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Thermodynamics and stoichiometry in fermentation; kinetics of enzymatic reaction; kinetics of
microbial growth; consumption rate of substrate and product formation rate; physical and chemical separation
technique; crystallization; membrane technology; extraction and separation by electrophoresis and

chromatography; economics study of cost and benefit of investment in bioprocess

2. 83 aeN
2.1 EIvuaendnanzInenmans
318-503 FINTAUNA 1 2(2-1-3)
(Bioinformatics I)
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DNA sequence analysis, multiple sequence alignment, phylogenetic tree construction,

computational genomics, gene expression and protein structure analyses
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326-512 @33 INYIVDIPAUNTY 3(2-3-4)

(Microbial Physiology)

TIIPAVNOY : 326-501 HT00Y1UAENTIVDINIAIN
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Structures and functions of microbial cells; microbial growth; microbial control; transportation
of substances; energy production of heterotrophs and autotrophs; metabolism of carbohydrate, lipid, nitrogen

and control of metabolisms

o J a J
326-513 WUTNAATVDIRAUNTE 3(2-3-4)
(Microbial Genetics)
T1IPAVNOY : 326-501 Mooy lugaeniivenInIn
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Regulation of gene expression; gene transfer; microbial mutations; genetic engineering

techniques; DNA amplification and its applications

a a vAa = =
328-513 mauaﬂgmmamwamu 3(2-4-3)
(Biochemical Laboratory Techniques)
3183 VNOU: 328-511 HT00Y 1UAAENIIVEIN AN
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Theories and techniques used in biochemistry laboratory, for example, chromatography (gel
filtration and ionexchange), spectrophotometry (UV-VIS and fluorescence), electrophoresis (SDS-PAGEand

isoelectrofocusing), centrifugation and techniques related to the use of radioisotopes

328-613 maTuTadvealisaunazion | 2(2-0-4)

(Technology of Protein and Enzyme)

3183 VNOY : 328-501 HToMEUIN HI00YlUgaENIIVEIN AN

anuduiutsrrinlasahameaifuanianmemeninvesTsaunaziou lal autia
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Relationship of structure and physicochemical properties, kinetics, biochemical and molecular
techniques in preparation and purification of native and recombinant protein and enzyme, applications of

protein or enzyme in laboratory and industry
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328-621 Fuadvo i 3(3-0-6)

(Plant Biochemistry)
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Study of structure and function of plant cells, biosynthesis and degradation of biomolecules

in plants, photosynthesis, nitrogen fization, plant hormones, cyanide resistant respiration, plant genetics
p > P Y s g Y , Cy p Y g s

rubber biochemistry and its applications

330-527 nMnemaaiszaesdainga 3(3-0-6)

(Physiological Ecology of Marine Animals)
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Physiological adaptation of organisms to their habitats; searching for food and foraging,
energy allocation for food, development rate, control of body size, reproduction plan, adaptation to

temperature and response to environmental stress

330-572 ﬂ"ISLWTZLanNﬁTTW'WJ 3(2-3-4)

(Algal Culture)
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Biology of algae, especially on economic algae, methods of cultivation and site selection,
environmental effects and factors affecting growth, production, harvesting, discussion on progress and

problems in algal culture, field study included
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330-573 maTulag Ing Inwaidga 3(2-3-4)
(Protoplast Technology)
a v o v dy dy d' % A A = v A 1 an
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Enzymatic isolation of protoplasts, protoplast culture, cell wall regeneration, fusion,

selection, fusion products and plant regeneration from somatic hybrids
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330-601 IYARUAZIFAAINGVOINY 4(3-3-6)
(Cells and Plant Cell Biology)
swlntieRune : F1Ineveusad nioeu nieeglugaoiiiveininim
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Ultrastructure of cell and organelles, cell physiology, cell differentiation and cell

specialization in plant; methods for cytological and cytochemical analysis and plant tissue culture

22 EIFUDONNNAMENITNENNIEITNTIA
A lel A
510-501 maTuTaganmdugavenyign 3(2-3-4)
(Advanced Crop Biotechnology)
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Application of tissue culture and genetic engineering for crop improvement

510-601 WU NI TNV0INTgN 3(2-3-4)

(Crop Genetic Engineering)
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Important genes in crop improvement from both plants and important microorganisms e.g.
insects, diseases and drought resistant genes, yield controlling genes, sequence and gene recombinants, vectors,

techniques in genetic engineering, expression and important chemical markers

510-602 WugenaasiF Tuanavesiirlgn 3(2-3-4)

(Crop Molecular Genetics)
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Function of genes, mechanisms and gene expression of important traits, gene isolation from

plant cells, genetic engineering and molecular markers for plant improvement

515-503 miwaﬁqﬂis{fuqe 3(3-0-6)

(Advanced Swine Production)
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Project planning and farm management of commercial pig production; calculation of
production cost and products; use of computer for feed formulation and pig growth model; recent research

study on pig production
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515-507 maluladFinmmsnandad 3(2-3-4)
(Biotechnology for Animal Production)
F1I119AVNOY : 515-511 oglugaeNaveINIAIFI
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Process of embryo production; embryo transfer in farm animal; genetic engineering and

biotechnology in animal production
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530-531  lsAdadtivugs 3(2-3-4)
(Advanced Aquatic Animal Diseases)
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Specific desease problem in economical aquatic animals such as viral and bacteria diseases in
marine fish and shrimp; the application of biotechnology for rapid diagnosis, techniques for management of

culture system, prevention and control of those problems

530-532  We15ANe109Ra 3(2-3-4)
(Shrimp Pathology)
51879M9AUNDY : 530-331 1T00g TUAAENIIVDINIATYI
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Diseases and causative agent of disease in shrimp in natural water and culture system e.g. parasite,
fungi, bacteria and virus, rickettsia and chlamydia; basic immunological function in shrimp; causative agent of

disease e.g. management in culture system, nutritional disorder, pollutant and drug and chemical uses for

curation and prevention

530-534  sugmaaiUSuaniiemsuSudiaiuiyan 3(3-0-6)
(Quantitative Genetics for Fish Improvement)
FIABNTIAUADY : 530-434 13008 1UAENTIVBINIAINA
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Quantitative and population genetics theories applied to fish improvement: genetic variation,

inbreeding, selection and mating systems
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570-562  MIARALATATINBNANYAl AT NANAASUNTITUTIA 2(1-3-2)

(Separation and Identification of Natural Products)
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The idea and procedure in research and development of medicines from medicinal plants,
extraction, separation and purification, identification principle by physical and chemical properties, including

spectroscopy techniques i.e. Infrared (IR), Nuclear Magnetic Resonance (NMR) and Mass Spectroscopy (MS)
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(Biological Activity Determination of Natural Products)
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Biological activity determination of crude extract from natural products, in vitro or living

organisms evaluation
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(Advanced Medicinal Plants Tissue Culture)
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Tissue cultures of medicinal plants, covering various techniques in plant tissue cultures, i.e., cell
elicitation and plant cell fermentation; further application using cultured plant cells and tissues including

biosynthetic study, screening of secondary metabolites, genetic engineering in plant cells, and enzyme

purification are also discussed
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(Chemical Structure Determination of Natural Products)
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The study of spectroscopic characteristics among natural products, including flavonoids,
coumarins, chromones, terpenoids and steroids, alkaloids, amino acids and peptides, and carbohydrates,
focusing on strategic structure determination of natural products using nuclear magnetic resonance
spectroscopy and other spectroscopic techniques; also included are stereochemical analyses using both

spectroscopic techniques and chemical derivatization

2.4 3‘]26‘15‘]!?1@ﬂﬂ1ﬂﬂﬂ!$ﬂ‘li%ﬂﬂ‘l'§é@!nﬂf\lﬂll
830-500  waWENNIA 3(2-3-4)
(Marine Pollution)
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Type of pollution; effects of pollutants on marine organisms; measurement of marine pollutants;

protection and mitigation of the impact of coastal development on the ecosystem
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(Advanced Food Analysis)
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Sample preparation, sampling; theory and principle of analysis, application of advanced
instruments for food analysis including chemical analysis techniques, chromatography techniques,

electrophoresis and microstructural analysis techniques
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(Physical and Engineering Properties of Food and Biomaterials)
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Physical and engineering properties of food and biomaterials; thermal properties, electrical
properties, rheological properties surface properties, phase transition in foods; searching and presentation of

related topics
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(Transport Phenomena of Food and Biomaterials)
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General models of transport phenomena, characterization and properties of food and other
biological materials, transport phenomena of liquid products, transport phenomena in solid foods, transport
phenomena and the source term, transport phenomena models in some unit operations and processing

equipment, reviewing and presentation of related topics
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(Aquatic Plant Processing Technology)
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Identification and morphology of aquatic plants and seaweeds; culturing and harvesting;
chemical composition and nutritional value; processing of aquatic plants and seaweed; applications of aquatic

plants and their products
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(Marine Toxicology)
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Types of toxic marine organisms, types of marine toxins; causes, properties and symptoms of

poisoning from marine organisms; control and monitoring strategies
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(Cell Metabolism)
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Overview of cellular metabolism; transport phenomenon; catabolic and biosynthetic processes;
electron transport and oxidative phosphorylation; thermodynamic of biological systems; enzyme kinetics;

metabolic stoichiometry; metabolic regulation and applications; presentation and report on the advances in cell

metabolism
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(Traditional Fermented Foods)
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Roles of microorganisms in traditional fermented foods, physical and chemical changes occurred
during fermentation, fermentation processes and process control of various fermented foods; field trips to

fermentation factories; presentation of related topics
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(Yeast Technology)
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Physical and chemical factors influencing yeast growth and metabolite production, screening and
strain improvement by genetic manipulation, alcoholic fermentation, yeast production, yeast bread, yeast for

food and feed, vitamin and other secondary metabolites are included; presentation on the current topics

relating to the subject is required
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(Advanced Fermentation Technology)
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The importance of fermentation industry, Isolation and selection of microorganisms for
fermentation industry, Microbial strain improvement; optimum conditions for fermentation; process and
control for fermentation; case study in development of fermentation products; field trips; presentation and

report on the advance fermentation technology
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(Waste Utilization and Treatment in Agro-Industry)
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Waste management hierarchy, clean technology, waste utilization in various agro-industries;

wastewater treatment; recent research and development in waste utilization and wastewater treatment; field trip

853-543 mstesameazmsiisamsduilouneiinm 3(3-0-6)
(Biodegradation and Bioremediation)
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Relationship between microorganisms and the degradation of pollutants; factors effecting
biodegradation and bioremediation; biodegradation and bioremediation of xenobiotics; microbial remediation

of heavy metals; bioremediation technologies; analytical techniques; presentation and report on the advanced

in biodegradation and bioremediation
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(Algal Technology)
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Types and strains of algae with economic importance, cultivation methods, factors affecting
growth, methods of harvesting and drying, contamination problems, chemical composition of algae, nutritive
value and other benefits, production of high value products, reactor for algae cultivation, report on recent

development
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(Advanced Food Microbiology)
518’3%1‘].Nﬂ‘ﬂﬂ®u 326-202 maaﬂﬁluﬂaﬂwuwmﬂm ﬂﬁiiJﬂﬁ‘LlﬁWﬁWaﬂﬁ’Gli”l
mﬂummﬂmmummqmmammmmvm i’JllﬂQﬂﬁL“JJiEJ“LIL“V]fJ‘]JL‘I/]ﬂUﬂ’JLﬂﬂw'HﬂQLmJﬂU

a A

mﬂummﬁwmmammua 200 Ialun i’JiJVNﬂWiGlG]fmﬂuﬂﬂqu‘ﬁﬂiiiJ uawwﬁuﬁlumimnm

adA

vaunsdnnelvinalsnluenns uuamaluil 9 maunaluladmsuinvesormsninlszan a1 q

adaa

%auﬂiﬂﬂuﬂﬁﬂﬁﬂﬁﬂ]ﬂTW ﬁ]ﬁ%’n‘ﬂfﬂﬂlﬂﬂﬂi mumsaueummmuﬂwu G HASNITAIUANAUNINDINT

=

11!@']1!@%1‘1)’3’31/]81 i’Jll‘VNfﬂﬁ1!Hﬁ'u@ﬁWfNTLlﬂ’JnJﬂTQTiL!ﬂ‘L!m@ﬁTVILﬂEJ’J‘U@Q

Advanced techniques in food microbiology, including conventional versus rapid and automated
methods as well as genetic and immunological techniques in the detection of foodborne pathogens;
new approaches in fermentation technology of various fermented foods, health-promoting microbes,
microbiology in new food preservation methods and controlling the microbiological quality of foods;

presentation relating to current topics
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(Genetic Engineering Technology)
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Principle of genetic engineering involving the construction and expression of recombinant DNA
molecules, DNA library, analysis and isolation of recombinant microorganisms, molecular tools for studying
gene function, genetic engineering of animal and plant cells, applications of recombinant DNA in various areas

of biotechnology and on human genetics, presentation of current issues and trends
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(Metabolic Engineering)
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Importance of metabolic engineering; overview of cellular metabolisms; cellular reactions and
material balances; metabolic pathway regulations and manipulations; determination of metabolic fluxes and
metabolic flux analysis; metabolic control analysis; metabolic networks and analysis; presentation and report

on the advance in metabolic engineering
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(Entrepreneurship in Biotechnology)
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Basic business principles for biotechnologists; trends in biotechnology business at national and
international levels; important process in biotechnology entrepreneurship and business initiation; business

strategy and plan; case studies in biotechnology business; hand-on practice on developing biotechnology

entrepreneurship and business plan; discussion and presentation by students; organization or company visit

853-594  ivomzmanalulagyinw 3(3-0-6)
(Selected Topics in Biotechnology)
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Study on recent and development in biotechnology, Presentation and report related to interesting

new products or new techniques that will be benefit to industry
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(Cybertools for Research)
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Research planning, execution and management, searching for information resources from
digital libraries, internet tools and library resources needed to search for literature on research topics,
the use of on-line databases, guides for acquisition of articles from e-journals, interlibrary loan services from
the Internet, electronic presentation of research reports, a web-based instruction of technical writing as well
as tools for creating html documents, statistics for research, data from survey and experimental design,

use of statistical packages, case study, how to choose proper statistics for your research
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(Immobilized Biocatalysts)
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Properties of cell and enzyme, Production of cell and enzyme, Properties of carriers used in
immobilization; Immobilized biocatalyst methods with adsorption, covalent bonding, entrapment and others;
properties of biocatalysts after immobilization; kinetics of immobolized biocatalysts; reactor design:

application in industry and related new technology, Searching and presentation relating to current topics
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(Bioactive Compounds in Foods)
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Bioactivity of food components, bioactive compounds, source of bioactive compounds in foods,
role of bioactive compounds in food system and their application, biochemical and chemical synthesis of the
compounds, their biotechnological perspective, Presentation relating to current topics
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(Advanced Microbiology of Food-borne Pathogens)
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Infectious and toxigenic agents of foodborne diseases; novel techniques in detection, identification

and controls; ecology and survival strategies in foods as well as virulence mechanisms of foodborne

pathogens; presentation relating to current topics

a R a = I

853-663 LN@]”IU’E)?I“D’?J‘IJ@Qﬂﬁuﬂﬁﬂiu@WWﬁ 3(3-0-6)

(Microbial Metabolism in Foods)
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Influence of microbial metabolism on properties of foods produced by fermentation and effect of
microenvironment of foods on important metabolic pathways of microbes; presentation relating to current

topics
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(Food Toxicology)
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Chemical hazards in foods including the aspects of chemistry, biosynthesis, metabolism,
toxicology, mode of action and controls, detection, evaluation of the safety of food-borne chemical, biological
responses to food-borne toxins, food allergies, food intolerance, immunology/immuno-toxicology and

naturally-occurring food-borne toxicants; term papers; presentation relating to current topics
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(Bioreactor Design)
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Overview for bioreactor design; transport phenomena, rheology, momentum transfer, mass and
heat transfer in bioreactor; measurement and control devices in fermentation process; analysis and design of
bioreactor; stirred tank reactor; pack bed reactor; fluidized bed reactor; air-lift reactor etc.; design for optimum

bioreactor
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(Measurement and Process Control in Food and Biological System)
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Measurement and control of parameters in agro-industry process; application of microprocessor

for online monitoring of physical and chemical property of the process; report and presentation in related topics
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(Modeling and Simulation in Biological System)

F18INTIAVNOU : 326-202, 854-212 43008 1UAAINTIVIAVLNITIUMNMITUIMIIHANGAT

lawiindvesszuuFimmiifianududentos msdinszd anuduiugszninangu
Uszinsveandun3d Usznnsnanlussuusssumanazssuulszend Tumaiineadeatu Ysingmsal
s luszuudinm msasnasuTumanazmsmamnidmes mildneuiiomes sinavuluy
msanu laiind veaszuudiniw msmmadaluszuudinm msweussnuuaziinaueluiite
agiiuiinuados

Dynamics study of non-complicated biological system; analysis of relationship between
microorganism population in natural and applied system; mathematical modeling of transport phenomena in

biological system; model validation and parameters fitting; computer simulation for dynamics study of

biological system; process optimization; report and presentation in related topics
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(Separation and Extraction Process Technology)
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Principle of recovery of insolubles, suspended particles from broth of liquid by various techniques;
filtration and molecular filtration; centrifugation; cell lysis; extraction; adsorption; elution chromatography;

sedimentation; ultrafiltration; electrophoresis; crystallization; drying; economics study of downstream process
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(Bioprocess Modeling and Control)
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The importance of mathematical modeling in bioprocess technology and control; Basic principles
of physical and chemical process; reaction kinetics; mathematical modeling of chemical and biological process;
experimental design and computer application in construction of mathematical modeling; process optimization

and control
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(Marketing in Agro-Industry)
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Role of Agro-Industry in economic development principle and of marketing, domestic marketing
and exporting of agro-industrial products, trade agreement and investment between countries in relation to

Agro-Industrial products
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Study and research in biotechnology followed description in curriculum and advisor committee’s

suggestion
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Study and research in biotechnology followed description in curriculum and advisor committee’s

suggestion





