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Sub PLO 2A Uszgnaldnannisul sguluniswdnemnstaegafiusz@nsamdulunmunuuasUjiinud amnun
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Sub PLO 2B ansnsauszgndldiatesile/gunsal/iedosinslunisuussuomis
Sub PLO 2C @unsaUszendldinalulaglunisussquaznisiiusnuwnansiasiomis
PLO 3 snunsanluansazUseiuganiwamsiiliuinsgiuanudasany
Sub PLO 3A a@mnsneSuieifisadudenmuauazngmingemis nwwuiunaivinweims ndnewnsvaende
WU mMIasiudeluems warausaduAuinsgIemsINNan N1t
Sub PLO 3B ansadnunukazdnviszuudseiuaunmlvndndaeiomnsinanin uazaiulasnsie
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M sub PLO4A ansnsadinzsinunwemsvesywdi el 9AuvEd uavneammNIsinAsgIUle
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1. AIUAMSTTU ATEFITY
1.1 U{UR (Apply) smusudenivun ngssidou wavtatadusg q feaufodnd 18U eavu wasAuiuRagey (Sub
PLO 4A)

2.4MUAU3

2.1 denusiiuguiuadiaeans Wand taluas 333ne
2.2 88U (Explain) nowd) lusmuaiiuagnsiinseienns 983318181115 N15WUTTULaEIAINTINE S Uasmans

du 9 NAgtewsuIneImanstazinaluladeimis (Sub PLO 4A)
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9. AB5UI31873¥1 (Course Description)
Tassa¥ esAUsznevyaall mswdsuiamsdaiafinendanafiviien miLTJSEJULLUaW]mﬂWW‘JSWJ'NﬂWiLL‘Ui
sU uarnafuinymomandasinguidednd o un vty Syviduarda 31 nul 1nl8 dnwaesaldl ndusaes
Structure, chemical compositions, biochemical changes after harvesting, quality changes during processing
and storage of meats, egg, milk, oil plants, cereals and legsumes, tea, coffee, cocoa, fruit and vegetables; food

flavors

10. Nan']il,%&lué'ﬂlaﬁs’]&ﬁ‘m (Course learning outcomes; CLOs)

NaAN13138U3VR5183%1 (Course learning outcomes; CLOS) TQF
1. afunglaseaine audRnILATLaLN19NIENNUDIBIAUTENBUNLANYDIDNISHALHAN T DI D195 2.2, 2.5
2. ofunensilasunlamaduainendsniniuien ﬁquﬁqmsm?{suwaq@mmw‘l.uiwdwﬂﬁu,ﬂi 2.2,2.5
sUsaznsiiusnvwetemswasnansiusios
3. 85 UelAeEsN auﬁamamﬁu,asmimﬁlauwaama%qLﬂﬁmaanémauazﬁmi’mqiummi 22,25
4. fldunulunssurunisSeusasienuiuinseulunuiildSuneuning 11

11. LLNumiﬂau/miﬁElui (Teaching and Learning Schedule)
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NAguUIN(TY.)
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v A o | 32U v o B CLOs | AanssumstsgunITaauLas Y
MUweud | #ta/519az1980 d duy Haau
F2lag dodld v
9 1.4 69 2 Fuasswazdenivn 1,2,3,4 | - ussu18l9d @ power point A9 A5TWANS
undi 1 unih wazlonasusznaunsaau navuLNA"
1. voutneifoniviafienns 2 - NSNOUMUNBITU
2. AUFUNUS LAZANEAIA QYD - dnaukazenUTeY
melviafiems 2 desiedvidy 9 - PBL/Active learning
A eadesusznounarisnsdudu
%’a;&aﬁﬁm%’m
16, 23, 30 8 unit 2 lednd dnfUnuazuan* 1,2 3,4 | - usseeldd o power point | f.03.a5NANS
8.9, 7 n.0. 1. safUsznaulusiundmie wazlonasusznaunsaau NAvULNGAN
69 2. Taseadnauas N3Nt 9IveILE U - ASUDUNUNEITY
Tondwnilo nisdauaznisnash - fnanuuwazefUsy
3, ilewdoiieaii - PBL/Active learning
4. Toshlundanide
5. Awazdindlundwie
6. n19Uasunlasniednaives
o
14 n.A. 69 2 unil 3 Uy 1,2,3,4 | - usse8ldd e power point A.95.ASINANS
1. umin wazlonansusenaunsaau NavULNGAN
2. WAy - NTUBURLNYITY
3, peAUsENEUMALATIvE I LY - fnauuageAUTY
4. anUiANINNIEATNLAZLAT VD - PBL/Active learning
Y
5. psuAanaudiunasnausalld
6. UNAALATHNANAUTIUL
21 n.A. 69 3 undl 4 1o 1,2 3,4 | - usseeldd o power point | #.A5.aTNANS
UauanLIan 1. lnssade esrUszneumaaiuag LazlaNaNTUIZNOUNITADU NAvULNGT
audHidennng - ANFUBUMUNYY
2. maéuaqmﬁufdﬁg‘dLLazmiLﬁ’U%’ﬂm - gnanunazeAUTe
3. psrUseneunavaulAve sliuay - PBL/Active leamning
nandaianly
gautailoundad 1 (25%) (3-7 By 2569)
11 d.n. 69 2 unit 5 fgiu 97 auw TnlA 1,2 3,4 | - usseel4dd o power point | f.03.a55NANS
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o a o | Fuau - - CLOs | fanssumsi3gunnsaaunas Y
MUweud | #t9/519az1990 4 dns Waou
F2lag dold v
18 d.A. 69 2 unii 6 5’511;11'16‘1!4@:5"’3 1,2,3,4 | - ussueldd e power point A9 A5TWANS
1. sUmuaglassadnveaudns oy fig wazlonansusenaunsaau navULNAN
23AUTENAUNINLAL - ASUDUNUNEI Y
2. ﬂ”liLiJSEJ‘LJLLTJm‘IJadﬁJiy‘maLLa ¥ - gnaukazenUTeY
seInNsUsgluarnIsiuinm - PBL/Active learning
25 d.a., 1, 6 unil 7 fnuazualdl 1,2,3,4 | - usse8ldd e power point .05 ATINANS
8 n.4. 69 1. yfinvesinuaznalyd laseasne wazlonansusenaunsaau navuULNEAN
2. 89AUSENDUMALATILAEAYATN - NSNOUMINBITU
YpRnuasHaldl - gnanunazanUTe
3, MUAsunUasseninnisuy 33y - PBL/Active learning
waENIS AU
15, 22 n.v. 3 undl 8 nAuTHOIMNS 1,2 3,4 | - usseel4dd o power point | f.03.a55NANS
69 1. Aunug sl lAseasng wazlonasusynaunsaau NavULNEAN
2. nAusauaznsasuntas - NSUBURHNYITY
- gnanuuarenUTe
- PBL/Active learning
UauanLIan 2 Yauaunauisediiendasiu | 1, 2, 3,4 | - nsdifine A.99.855NANS
Womsedvatians 2 - PBL/Active learning NADULAAN
- NMFUBURUNYITY
- gnanunareAUTe
daudatenin (25%)

* JonnsSeunsasuuaIutatinun

115901539815 89 1. Production and characterization of protein hydrolysate from toothed ponyfish muscle using

hybrid catfish viscera extract

NAIIUIILTD

Klomklao, S., Kishimura, H. and Benjakul, S. 2013. Use of viscera extract from hybrid catfish (Clarias macrocephalus

X Clarias ¢ariepinus) for the production of protein hydrolysate from toothed ponyfish (Gazza minuta)
muscle. Food Chem. 136: 1006-1012.
Klomklao, S., Benjakul, S. and Kishimura, H. 2013. Functional properties and antioxidative activity of protein

hydrolysates from toothed ponyfish muscle treated with the viscera extract from hybrid catfish. Int. J. Food
Sci. Tech. 48: 1483-1489.
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12. AanssuN1sL38UNTsaaU (Teaching Learning Activity) waz35n1sUsziliu (Assessment) fidanadasnUNaaNsN1s
o vl @ a .
b38UINAIANIVBITI8Y1 (Course Learning Outcomes; CLOs)

AanNssunIsiSeunNISaau — - , 2 dnduvag
CLOs _ i o 35n15Useiiiu P98 2
a (Teaching Learning Activity) - ASLUUN
318291 (Assessment) Uiy -
UssLau

1,2 AU AsdaUTaLTEUASIN 1 #Ua9in 9 25%
1,2 AU nsdeulUatenia FUn N 17-18 25%
1,2 ANSUTILY N13dauLa8 (Quiz) dUanvinl 1-15 20%
1,2, 3 NNTUBUNUEIU 189U FUnmidl 15 20%

ASAANW ASULEUBNSAANY

PBL/Active learning
3 AU AT UITULSYY &Ua W 1-15 10%

ASAANW AsidrusINwarAIvEulalun1sSyUY

PBL/Active learning

13. 1NEU9IN15USTLIY
Avumdutrienzwuy (Fix rate) NISAALNTALUU 8 bNIA

A = 80% B 70-74.99% C 60-64.99% D 50-54.99%
B* 75-79.99% C" 65-69.99% D" 55-59.99% F < 50%
VU8R
fananunsngvssaifomndBosnzuuuvieinsald kunisindnns AuzenamnITINYATLALTIAM

14. @NE1591UUTENBUY

1881 Sauvuun. 2549. wallomns.dwdniuiloeualng. ngamne.

Benjakul, S., Klomklao, S. and Simpson, B.K. 2010. Enzyme in Fish Processing. In Enzyme in Food Technology, (R.J.
Whitehurst and M.V.,Oort, eds.). pp.211-235, lowa, USA: Wiley-Blackwell Publishing.

Damodaran, S. and Paraf, A. 1997.Food Proteins and their Application. Marcel Dekker, Inc., New York, USA.

Fennema, O.R. 1996. Food Chemistry. 3" ed. Marcel Dekker, Inc., New York, USA.

Klomklao, S., Benjakul, S. and Simpson, B.K. 2012. Seafood Enzymes: Biochemical Properties and Their Impact on
Quality. In Food Biochemistry and Food Processing, (B.K. Simpson, ed). pp. 207-284, UK: John Wiley & Sons,
Inc.

Klomklao, S., Benjakul, S., Kishimura, H., Osako, K. and Tanaka, M. 2010. A heat stable trypsin inhibitor in adzuki
bean (Vignaangularis). Effect of extraction media, purification and biochemical characteristics. Int. J. Food
Sci. Tech. 45: 163-169.

Klomklao, S., Benjakul, S. and Kishimura, H. 2010. Proteinases in hybrid catfish viscera: Characterization and effect
of extraction media. J. Food Biochem. 34: 711-729.

Klomklao, S.,Benjakul, S., Kishimura, H. and Chaijan, M. 2011. Extraction, purification and properties of trypsin
inhibitor from Thai mung bean (Vignaradiata(L.)R. Wilczek. Food Chem. 129: 1348-1354.

Klomklao, S., Benjakul, S. and Kishimura, H. 2013. Functional properties and antioxidative activity of protein
hydrolysates from toothed ponyfish muscle treated with the viscera extract from hybrid catfish. Int. J. Food
Sci. Tech. 48: 1483-1489.

Manheem, K., Benjakul, S., Kijroongrojana, K. and Visessanguan, W. 2011. Polyphenol oxidase, proteases, melanosis
and properties of pre-cooked Pacific white shrimp as affected by heating conditions. 12" ASEAN Food
Conference 2011, June 16-18, 2011. BITEC, Bangkok, Thailand.

Pomeranz, Y. 1991. Functional Properties of Food Components. 2" ed. Academic press, Inc., USA.
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Simpson, B.K., Rui, X. and Klomklao, S. 2012. Enzymes in Food Processing. In Food Biochemistry and Food
Processing, (B.K. Simpson, ed). pp. 181-206, UK: John Wiley & Sons, Inc.
Wong, D.W.S. 1989. Mechanism and Theory in Food Chemistry. Van Nostrand Reinhold, USA.
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1. 91997U
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WL 52 UNISAN A TE R UURAY

anudeslesaaiion dennfanundeulsaturianun devunduswinerudenles | Wendnlngdwinarundeulea danwnaudenles - 2
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- aeilogudy muvanlaensal wanlignsal - | - awilegmenuaieyn vse suld

- awilogudtg aeilogueniduuige 98N
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v a
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A A = Y vy ver a 4
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