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LANAIFTHATZTINUIAANLNEIU RS

danuny
Uaviuin visetafiausa (Nile tilapia) lulafiiaainnsuanduszudnedan
A (Oreochromis niloticus) WazUamNewd (Oreochromis mossambicus) WNATINNT

Uszanannfidszan Samdpguasasiil WHEuAnewasdduifaadulaiiadunslull

Ao =

wa. 2511 lasAndangniarfianiduasunAnmuasdivdseiug auldidulaitaduns

aevuglvnede  “daliauns”  TeaubanseimninusagaiaenusnstnNis Hugnes

dsenuteliilull wa. 2527 (westuds aslunng, 2531, il 41-43)
nnsAnaanuaziulpawuglariuiinlasdndgsinaslainasAnmduanetng

v
o

paidasislulssmanazinalssing aunseiatdEmngunnfumariaeedadin dadn

-

s lweasasginadud Hdfulgasnuflavivinaulndlasldlartiaunsanawug
Waginn (Red-florida)  anszimAanigeniang Basuea ualindy wuaniulaniiauns
apiugansan Usignuandilfasyiavinge weelinalutndesuaziinas Welanau
aaa dl d‘ ﬂy aa dy [l d‘ @ a [ d‘ Y as

farunbe Wegnideasiidne do ey leede “dawiviin’ dwdeldiiunszaimmiuann

NITLNANAANTEIRNeED HadUN 22 NN9IAN WA, 2541 (81uat wenwin, 2543)

AMAMNIATUINTERIUATLAN
' 2R 4 o v a 4; (.9 o v a

anauAImalnTuInIssIntiddursalanviuiniminfulseniu Minliinasiine
Uaivfiunislulssmalffuanuiisnfindy Wewwindaiviindisandn wariitieh
a 1 a a = dy a A Y o v
Andnlartiausuaslanliagssunn Hiladenawmiaulainsng ganansiizauunas
Aampgeing q aefianlddanivfinunulainang (new, 2540 81989ty wirdey nesing,
2546)

Ui gamnHnFunNzIReedndun a1 (2542)  LHuiianisnainrastlaniviia
aanily 2 ngu Assatanalulsana Tagansdmihadariuvinainglidedunfiin

v o o a v d‘ [ <2
(supermarket)  31u81m13 leausn AeAA1e waslfizau lagaslilunaanaszALNANng

'
o <

o ] a o | 4 ! ] 1 dl”
srAULY AAAsaLsTnA sy azflugdandaas aazdelllugtaasnisuaiiouss
danwissa aasavivfininediduasddyie unade dwiuaaialuselszmeandidny

W dszmaanigawisnt dallunaiadudunile  Ustineur laun ADALATIAL HBIN



Lindu uazdeallf Fetsnislnalaniiens wenaintidaiinisdseanlldalszinauauinn
8 uazmzdusannanelugidanivsn MedniTlhdudsgUidludanfueaddi danguuilven
dausududeddhihlszmadily anigenidn uazyln

dadaanisnindalfizaunn nisuhdaisainnisaaasiarasiisfiusoniaulad
d‘d 1 o . @ o a o o v a a‘ I a
niatlusalan (autolysis) Nssandaiuaandiautesladiu MlHAanauiu wazni9asey
WATTIANIINTIDIAUYIE (QUNA INABIANE, 2527; Dalgaard, Gram and Huss, 1993 #1489
Tu lwnsuidund qugailiy, 2546, il 4) nievdsandaimaludg  aziianisniasaeed

o

1 Py . . o ° o i @ = a o
nANNe (rigor mortis) sraztiliAvNA1ATyNNN Wesaniliuszazidaliiian1saanasa
raalilshunazarsisznaululnsaulaseulaiseslaes uazqdunisddiliainnsnldine
daniuamsls Aniudusdadossrarilianasnly Aazinlidarfiengnisfivuiuiu

& as al d” v ] a o o o
wazargnisiivinmasinsnnauinlanliinisgadeindaninluaegndy  waznis
gugalavinfanANsrlngyds (AN1A WRasana, 2527; Farber, 1991; Fraser and Sumar,
1998)  uazuavanHIuszaznisinTsaudaulaiietnaluddatuaziaulainas

o a a6 [ ﬁ” a d‘ v
neluradaesaduvisddenaauasAlsznauresiiedsuazuananslsznaunssive i

X T v a a < ' g ' = ayy
(volatile compound) FerialftAanaumdunin wananinsdesaaisllshuluaniaenls
a ) Y a o o a ' v a a < ' }%
aandiau  (putrefaciens) Hnaniusiifluaslssnaunssimauazialiianaumdunialé
wudu Wy lalaseudalis (hydrogen sulphide) wiiatnauwatuny (methylmercaptan)
a 4 a % = - d} 1 a d”a/ a
8ulaa (indole) 1@XW (amine) wazuanlulie (ammonia) TINIFUWRWLLUINHANNE
QN Clostridium sp. vanetia wazuuanzensasnisainiAlunaasdniies (facultative
bacteria) 14 Pseudomonas sp., Alcaligenas War Proteus UINTUA (Fraser and Sumarr,
1998; Gray, Hoover, and Mur, 1983; Manzano-mazorra, et al., 2000) nsatulaannnIn
1a3damdInisdunazuaainlanang  auduaudinduaesasdsznay nandgiaan
al aaa rd‘d ' o
nezuauMIsAUeATN uazdisenreaenlainiiaglusatan (endogenous enzymes)
ooy Fugsrdmnd (2539) Anmdnsdsuimnizangesdauiauazingtlangn
fingeiutinduuasfadasine lhun gamgiuasszavinanlunistesniinasanszuaunig
dagsaes wudndasdiuuarantasimunzandmiunistensoee Ae dasdiuiousy

Angsiouinau Wiy 11 deaviguuugil 37 esAdMaing  sraziaaInistesuy 2

i
o

dalua  Aullunsa-aeBuswyindy 7 WBuiuldsfuwadslugnsazananld  3.09

o
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]

wuaRFaRdiuamalunmsainiauelad

'«iﬁuw‘éﬂ“ff'ﬂﬂ (microflora)

Uanapannsaiazuidiousanqduddialy  (microfiora) ludausineg 1 1w
&% e Al wuinadwidiuaneananlfandlidnuaziiamiadandaulng Ae
Pseudomonas Wax Acinetobacter (60% isolates) War Corynebacterium, Flavobacterium
War Micrococcus (20% isolates) LL@:Lﬁ’am}mﬂm%ﬁLL‘Uﬂ‘ﬁG‘ﬂWQﬂ Pseudomonas,
Alcaligenes, Micrococcus, Flavobacterium, Corynebacterium, Saricina, Serratia, Vibrio
war  Bacillus u,a:ﬁnwudﬁﬁgauﬁﬁﬂmﬁﬂuﬂgﬂuﬁmmﬁm:LﬂumﬁmLﬁmﬁuﬁﬁﬂgjlu
meﬂ”ﬁﬁﬂmmﬁfﬂ@q Feduauuazaiintes  microfiora @ﬁ”uﬂ@jﬁmmwmmﬁ@uﬁﬂm
a1AtaE ﬂmmwmm{ﬂ wazWugan (Ray, 1996) iy Lmﬂﬁﬁﬂﬁﬂf@uﬁqﬂmﬁmﬁﬂ@g

< [ Aad A a va a o . P ' o
luaanuanasiilunuanGanEsoy ldngunniian  (psychrotrophic) Uanhatluiamtingy

-} a
'

azifluwuaiGenasgyléinguunithunans  (mesophile) wazdnfludatitAnfiazn
wuANiSewan Aeromonas, Lactobacillus, Brevibacterium, Alcaligenes War Streptococcus
= el o C a o o o,: ' g =2 5 %
ganuanFenuluvRanuasianiaralanazianuiusand 100 29 107 cfu/g  (Ashie,
Smith and Simpson, 1996; Fraber, et al., 1990; Molin, Stenstrom and Ternstrom, 1983)
a <t 1 &
qaunsanalsanaly (pathogen flora)
aa - L o \ - .

wuAnFanalsa (pathogenic bacteria) Nuuilauluilan iy Vibrio parahaemolyticus,
V. wulnificus, Listeria monocytogenes, Aeromonas hydrophilla,  Yersinia enterocoltica,
Clostridium perfringens Waz C. botulinum (Fraser and Sumar, 1998) %Qmﬂ'ﬂ?ﬁyuﬂz

[ %

fanssu  (activity) aesuuaiFunalsalularazavetiuanmnivazqransazluniaiiy

v '

fin wudnasfuinsUaniguuagiitieandn 1 asrgades Aaeanan n1seTy
Lm:ﬁqmsmmﬂ%uﬂﬁﬁﬂiiﬂm@hiq:qnﬁmfa doulugirlanuazanmsmziasinanilusies
FansaniemnuaaafaannnisieryuarnisaisansimanuuaiiGei liawnsades
aaelisfu (non-proteolytic) 189 C. botulinum asawizaawug E  (Church and
Parsons, 1995) nszasReTnaRTuieliiRnsuResesTLL sz M (neuroparalytic
disease) waz V. parahaemolyticus ﬂ"qLi‘]ummmmmsﬁmL%yfaluéiﬂz’ﬂm:?:uummau
21119 (gastroenteritis) UENANTHLIE MM NI LA TuE tareainasuidion
ﬁULLUﬂﬁGﬂﬁﬂiiﬂ%uﬂ W Salmonella typhimurium Wax Escherichia coli (Parry, 1993;

Richter and Banwart, 1983)



ANBUTNTIUL AU
lnatnAnsnind@erestaracEusiui - n1sgoyiAanausannuanieAINa A
Uan  (fresh fish flavor)  udeansuaztian1slasuudasisaflunausanaalnfau
(off-flavor) W nAwwmduY nAuAtaLan sanisansUsenauiissmelésne wudidau
L v a = [—1 1 d‘ ] 1 = ‘ﬂ‘ 1
21998714 sruumaEue msIeslan  uaruanidlugaunlosanisuin@aniniige  dau

'
cal A

WajudraziiaainnisiasyuarianssnaesqaunstlaaianzuuanFasoniueulainieg)

a o

o dl a d‘d ' ' a
lusitlan  (endogenous enzyme) Faq@uviFENNUNUMADNITINRETReLAY  wansly

A998 1

a ] [ as '
M99 1 Qaum‘ﬂwanmmnumimnﬁmmﬂm

qauvizanall Aaunsdnalsa qAuvFEMIRIARNTIL R
Pseudomonas Vibrio paraheamolyticus Pseudomonas
Acinetobacter Listeria monocytogenes Acinetobacter
Corynebacterium Aeromonas hydrophilla Moraxella

Micrococcus Clostridium perfringens Alcaligenes
Flavobacterium C. botulinum

"7'134'1: Fraser and Sumar, 1998

nsldlselgnianniAsuaaaInlan

angagMnssnnTsulspldndinniinsrenesninaul liuinnisiing

v v
o

nitanglulszmanaznisatean lidamihasiialssinati Bunugaaunallbon uwas
pry o 1 d" d‘ < A o
Wesannisrenafaedgaatunssinanll Journaiunnfine doyuireanisdnnis
) a :: o En a |
wraeaINNIzuaunIsuilegl  uAlRNuasuwAmuaeaInnsruaunsulsginnamilu
o o ' =2 v o o A v o v a <« d‘
21M34R7 FennAglaineaIwanslunmiAmvae i linalse e uaziine
< A:l U 1 A 1 d” o a | a o 6 1 v '
dunisifinyaduiiamuaema Tnanstdluedmdlundndneisne bun
a . [ a o rd‘ b4 ' dly d‘ d' [ o
1. \@wanfu (gelatin) lundndnEinlfarnnistesaaiaiiiaiEianaaiueeaniy
uarnszgnuan  arunsadueaAuIn i iugRaunssuanelstinn 1y gRaIungsy

81119 visagRamnssnen \wsiu (qviadend waauan, 2547, wih 6)



2. danlu (fish meal) dunansnsnldainnisniiantiuas leiuaanannian
wiaAmuaeanlan Inedsnistiusavdariumissendousesinuazlesiuaanly $allan

tunldianAmtnauiniia laedsznaudasnsaazitunanily (essential amino acid)

q

'
= ' o

Amnflu (vitamin) wazindews (mineral) TwBunnuge uAlAuaaTRdwmi AT limin dow
Wgjazthan e wsdad (Hall and Ahmad, 1992)

3. Uawin (fish silage) [hunAnAnsiildannnismindieviermmaeaintan
Tasnnsiiunsaduniad  (organic acid) vidensmeduvisd (inorganic acid) iewlinis
?Jmﬁ“umﬂ'ﬁnﬂmL%”@ﬁauw?ﬁua:Lﬂumsﬂ?ummq:’l.ﬁmmmuﬁumsﬁwmmmLﬂuisnﬂ
T‘ﬂsi?lL@mﬁ@gjmuﬁsmmmuﬁqﬂmLfa\‘i wu wdiu visddu viseanddu dudu Tua
wlidleUanfanstesaans ?ﬁ'qLﬂum?ﬂﬂﬂmmmzjmmmmuaumﬂﬁmﬂﬁﬁ?miﬁ
lildnIndnnadnuaiaeiin uaznsnezitugass (Hall and Ahmad, 1992; Gildberg,
1993) Teanhedniueilawininnanduewnsdng

4. WsFudanada (fish protein isolate) WlunAnAufilEannisuanidsiivann
anndanizaiAmnasainlailasendoantAnisararsresiisin  Tnaanininaesllsiiu

[ &

ﬂmaﬁmﬁ’qﬁyuﬂaunmmmwimqau wiidaiusinsinsudanasatiin#ifueunsdnd
faniaslainisidenmuinllsfudanadaun M luandniusammanesia -
Qn%!ﬁﬂm wanwefined vzl (b (qie3ad waudn, 2547, w1 7)

5. Tusfudandiadiu (fish protein concentrate) TlutUsiiuiildarnnistniiaise
iwrmdaanlanandndaminieusndoureaden lou arsliinausasanly anniy
fhunaimenluiusenuazarslfindusafivansanina ¥ davnaranesurid (organic
solvent) 1M1 L@NUBA (ethanol) @MU (hexane) W@NADLTLAR (ethyl acetate) YEG
lalalwsniuea  (isopropanol)_ lufiu udsarninansaniazaaesniluda Ui
laesnsuadunazi@en Usiuladuduiieguatanin Wy 1iae IanwuzAelld
nausa flasfu Lifiundfesas 0.75 10ind Sdnwuniunelitdanay Tlasudund
Serar 3 wazailed Nanwa Wutlanwinlluanwiignudneunsis HnistinTussulan
dndustiseuaz Tl udoulsznauaesermemanaalia du wagsa auuils g
g winudnazlidaluszdufigananininezlauauBunadsznnsiliduan
AUANTRINITAZATE (solubility properties) AMANTANITWAISA (Hall and Ahmad, 1992)

lFHinsfnmuiedfudssnnantianianiiniseslisiulag Tannenbaum, et al. (1970)
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Annsldieulnlsfieanarsaiianvinnistieaiiiolan red hake eiuilyannuania
msazae wudde eulnTlusug Fafluweulsmnaniséanldan Streptomyces griseus
wndegaasllsinluiiatan Iaaldanududureveulafeaar 1 (aeitmindietan)
ngouuni 34 esmadus Araduliunsa-ane 8.5 waan 20 dalus axliililsiiu
dandinduniinissraagaidenas 94

6. Tshiudanlalaslaan /1Wlau (fish protein hydrolysate / peptone) tilu
a [ 3 o 3 a a d' ¥ [l a a
panAugireananaadillinauasnsaesiludasziléannnisdesaanalusfiundiom

e

wuszitdng (peptide bond) fnsansiaivisaiaulalsfiea ﬁqﬂiﬁﬂﬁuﬂ@qqmmum
Feutifiunslsznnseslsin iy AnaNdRNITazAY AuENTRNIINABNATY
(emulsion properties) warAMANURNIAAINN / Wag  (foaming properties)  LTlufiu
(Vojdari and Whitaker, 1994)

(] o

Isiulalnslam Gundnlw@annsénludl 1990 FilsvmaRuuazdiilu dngaud

3

a

y N TN . < g g

ngiaudalne s welfifluansiiunausalueiws nausanlfauiurtiaaesingau

wazasAtlsznaureansaeriilululusmiuiy (Al whuwse, 2539, wiin 7)
adszasAndanaesnistesantalisaulaisoniauladana walildllsmuilan

Y v dld e a v dld‘d ' v a o o :// v d” o o
meu‘ﬂu@mmuummwmwmmmmmmmﬂﬂumamnmsnmmimﬂmmwmum@@uma

1 v
o

pNAIAY NAuse Aeiudediendentinreveuln’ wazan1az il lunisdenaansd
wianzan un Aaauilunse-se gomal a1 Anudinduaesdusinm waziaulad
Wudu Smeunnsliuedallsfiiea (acid protease) wardaanlaiililssiea (alkaline
protease) lunsndnlusiulalaslamlan desannifueulnfifiacusdwnizseficna
unnstieagans laaeulmmidueulanfng (endopeptidase) arBunnnnstiatgans
wuszdIndandnuly dowentaulifeg (exopeptidase) arButiaaaanaiuaziluing
nsulataeNnew (Ader-Nissen, 1986)

Waey1 Tugusdmid (2539) n@"mdﬂmsﬁﬂLﬁmu%ﬂﬁzmnn?:mummﬂsgﬂﬂm
i liliinaszlaad Asdadiuuazimun wszuanainaziiiunishnAundnsinetive
uwdaduilunisdasanuafnliifuduandenldanniania uaan199MaIUNIINBINNT
faqiufinsidsvaeliannszuaunsudnlamn iR adslaniva1eds Wy st

thilfannistislauasueaiaussqnszilesunudmilunhiinu (Afolabi, Oka and Umoh,
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1980) uananil Wa nszgn uazATudangnianadsnllimuielfifluunaalilulnsiau
Mo M9ReNqAWEe (Jissim, Salt and Stretton, 1988)

o o

Wang, Wang and Chio (2006) f1eudndaudia wlaen uasuivaasiagnindn

u
v

sewinanszIunInan wasitsmnabenar 50 vaskeRiquls farunisudafisduin
Uidauraafuiuilymivdwanien awnsorsuunisiald He, et al. (2006) 3l
Usrlomdannlafiu uaresdlsznauaeslsiuludenfomdedia 3933aamAnTuazly
ladanlansenlafunstiendananil flaqiil§iEnisdannlasliqauidinantlsiea

viraleultitenllsiu iNearunsati ldsfiunduannldlud  (Gagne and Simpson, 1993;

Oh, et al., 2000 8198411 U1 1eelanna, 2550, Wil 14-15)

mstaadanalilsfiu

nsiasaaelsiiuil 3 Tauan Al

1. nsdaamlEnsm (Acid hydrolysis)

naadanin (H,50,) lunsadausnildlunistiaalisfiu santdefinisiinsa
lalasaagin (HCN) wnldaudsiaqiiudendldnsalalasaaainatinsziinauaiunsalunig
nliuszullndunneenlfunninsadainisssunnuidindumaatu nsafisn i
dld v v 4 v 1 dl [l d’l

neaniANdNdugauszliAonFaudonausitian (reflux) wananniinimunsa
lalasaaasniinaniiuiuatuisoindneanlédnalaanisszing (evaporation) tToynad
arfnylunisdiaslilsiudaansada nsfanznaudan (black humin) TWsEndNanszLaLNIg
[l tﬁ‘ < s 1 a a $% 1 a a a
desgaiunantainnissnsasendnsaasiluuslaliun visdlmnuy wasdawmdu nns
nangaziianntiesvinlatuegiveAtsznauaeslisiiu qumgl svazinanlunistes
wazAdindurestlsfunldlunisten (aswed dAainAnd, 2538 #1edalu F1gamn
TR, 2544, Wi 7)

2. nstagneAng (Alkaline hydrolysis)

g [l a 2 =
n1slidsnstanldsiulanUniazldlanenlansenlas (NaOH) wseld
& Il (] =< 1

wuFenlansanlas (Ba(OH),) winduuazldainasautonlunistasaars Dauddinasld
' ] 3 < ] o/ [} o [ a
analunstinalishiuactiansusil a.a. 1983 udafisu wsnislisudeaglunianinuaril

(8 4ﬂ‘ 1 o a a 4 el a a a a A
NONEIANIT WesanAarinatensaerituutinfe a1daty iy vislellu Tamu
uazdawmay sy (Bailey, 1967 #19841u 31qan1 ToeiRu, 2544, Wil 7)

3. megasnlataulddl (Enzyme hydrolysis)
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L
a

tlaqiiunisudmeulmidanaianniy wazdadninreanisldieuladidgnd
Ao Tidununisudniige (aiinad AnTienns, 2548) AainrsvineulmTysalelasin wnldl
nsdesaatellsaulidianifueuladainie dnd viraqauvdd laun widu viiUdu
iy Tusfion usu wuledainuueiiBe |y wulsdain  Bacilus subtilis uaz
wulniain iy wulsiain Aspergillus oryzae ludiu Tael¥aniosiimunzandviu
nminursaeulniuiazaia wudnislieulnilunisdesaanallsfiuaz@niinislings
s WesnevlmfazdvinlionBouiussl) indisinsaesiluusassiaduiy
Tnelsivinanansaariily

nsdesllsiulanlfienlainasanflafatladusine naralsenistsznauiy
un 1lauazausluanatetilsiuilfiduduamsm ?Quﬁ’iiﬁ’uﬁ:‘ﬁgﬂﬂ'ﬂﬂ Wy fWusy
7 ndasaglugdaesluianaruialvg uasesnsruaunisdasatannlildinaiding

U

(polypeptide) vralusiudemaiaurnlvg uwiazléinsaarilunsesnislulFunuiian

vy

dawmiuruiareslianaiuindauialvguinuaziaulaldlildeulsMdavusz e

neaaiiluy ﬁTufuTﬂnﬁaﬁﬂzlﬁn?m@:muﬁ%ﬁﬂﬂmfﬂnﬂsﬂﬂﬂiﬂiﬁuﬁﬁiumq@Lﬁnvﬁﬂ
Lﬂﬂlﬂﬁmaz{uq (Mohr, 1978)

Quagia and Orban (1987) ldweulasisaniaa (alcalase) deenflavananian
farnlufueanudn Teldghsdouenenlnireduamemiiinaiy NIN1FAILANIZAUNIT
devaneliiindienas 5 10, 15 uaz 20 i madeuN1sAzanERiA1AsT
nsa-snawiniy 2 uaz 5 wudnlilsiulalaslamdaniiimintuanaegludas 1,000
3,000 uaziflaifinarnudnduraseuladi wuirlusiulalaslaisndanitliazs
arstsznaviidtiwinluanadsznas 1,000 lutbunniiigedu seunluil 1992 Yu and
Tan linnsAnmnaresroudivivasaeulsl wazinarlunistenaaafiisenmnim
sasllsiiulalaslaanianlaeldlan Orechromis mossambicus  \ludmgau uazld
wulnidanaaiifiianssurenaulsled® 06 Anson unit  MAauidinduseaeled
lutodbenaz 05 B 20 wodnflelfiewlnfarudnibesay 2 saaimindledan
ualdionntataanasaus 25 9 350 Wi azinlilElslalaslamanfisenazaes

Tulnsiaugenign wuditlsdulalaslaaniiukaudadseneufaalisfiutenss 90.1 i

fauar 6.2 warlavufesay 05 HatfFeunaudiurunsaesdiuaniiuly



v
N7ARTNIUNINNARINRGL

Quaglia and Orban (1990) wanldsiulalaslan Taeldieuladsanaaly
nstasaatadarafauiisriunisdenaaintesar 5 azlilusivlalaslaanis
AMNAINITalUNIAARNAT Y (emulsion) ““7{23@ wazandnilenFaudauiulaiey
wilunilfuansdsiaiiniess (emulsifier) M19N19E1 (HaRTI@BUAT surface
hydrophobicity (S,) Batlaeed fluorescence spectrometer WU4IHAT S, N 3 auanalii
Wiudainseesfilulansanessinniilagauin (hydrophobic) atjun

#3n1 Aaadan (2548) Anmanasimnzansenanssurasenlnsiea 3
1iia  wudneulnidanuas 241 fannsimunzaulunisiieuiinasdunse-sng
Wiy 8 quunil 50 esAvaadua weulmiaalndleniid (allzyme FPD) waziaulas?
Tusfiiau (bromelain) Hannasfimunzaslunisinauiinudhuinga-sg 6 20NN 50
ssAIaidna nmasdadeneulmiia 3 1ialunisderaaislisfiuainidengns wudn
wulmidanian 240 fusAviamlunistesanalisiiuliafian Taalfseduntseon
amnugeqaiienn: 43.49 ualiBnounsaeziluass 419 faanfurefiadans 1wy
aquﬁmmmmlumsﬂﬂmmﬂ‘[ﬂsﬁmﬂnL%ﬂmqns raldtBunnllshusenar 2
wulnidanas 2.4L 30 giln tasanteiiiuaiui 8 dalus Taeldiszdunisdenaans
A4 piisetas 4815 mswmmmmﬂuummnﬂummumma‘mmmmunﬂmsmm 2l
ansfueyyadaszraslusiulalaslammiinanls  wudnlushvlalaslaamidneaslunis
TudauuaiiGelutasuay Tnedudiansuunfidaunsuuan fe 8. cereus TISTR 008,
B. pumilus TISTR 908 wax Staphylococcus aureus TISTR 118 Lm:uﬂnmnﬁy‘iﬂiﬁu

lalaslaandsfiquanddlunisfivansivayyadas:  lnadifanssunisifluansiiiu
Y

auyaBaszviniufenss 94.65 Fudinuwinduansfiueyysdassdunmd 2 afia fe

Tatanlansendentilaa (Butylated hydroxyl anisol : BHA) deilfanssunialuanssing
auyaaszinifensy 84.33 uazfiafiian lamsandinau (Butylated hydroxyl toluene :

BHT) difanssuniadluansiinueryadassvindufesas 89.52 finmadndbesay 0.02

AN NNUANZNTTHMT I %A
ﬁamqmmﬁu

T

AUNLDOM . L s
VT AT s S
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vaulmaillsalalamn

wuladlusalalasnifueulaingulalasiaa (hydrolase group, E.C 3.4) iilu
ulsifdandasaans (hydrolyse) Wuszildlndaeslusiiu Aanwuznisanans
Waulllng Ae desaarsiuszulindnnsluanellsiulfullindanadun wazniston
aaranusziddindanndatsansresldsiuldnsaesiily weulnildsilalafniianuau
Fovna 39 1le vy eulsllldu eulnhituiy Sadueulnfegluienie Fudy
yanantunssresewlmlsileladndiléannfia vy wulmiluy wuls®ndu (fcin)
ulaliandnd 1wy eulaflaluyiUdu 1 (chymotrypsin A) ANAUEAUTBINY
Fhudy euladariineendalilsies (Streptococcus  protease) HueuleilEann
weiide dueulniudazsindeulngfiaeuesiafiguugiivszuna 30 o 40
asraadaa (Usdl s1uilies, 2547)

Lﬂuimﬁiﬂsaiﬂiaﬁﬂﬁ%mﬁﬂ&mmﬁ@‘lﬁuﬁ wiAwa (peptidase) Tdssiea
(protease) llsAwia (protenase) wazitldinslalnsiaa (peptide hydrolase) Hanmuy

Uffsenae nisasawustiluInddondy asdfazanlunin 1

I | protease ﬁ> ﬁ ﬁ)
(-NHCHC-NHCHC-NHCHC-) =~ ——% (-NHCHCOH + H,NCHC-NHCHC-)

H,0
1 2 3 1 2 3

R1, R2, R3 = side chains of amino acids

AN 1 nsaananuszildinauasldsfulaavaulgiilsalalann

°7lm’1: McMurry, 1994

wulallusAlalasndueulnminihidaljisainistesaaalusiu fet
saaeulnillsfinanlilugraivnssuamisiuaadlumss 2 lunisdndnuunttinges
wulnd arunsowdelFmuunaaniaine i Na §nd uavqdunsd funannqauvisesies
| a a o a d‘ (K] v a Yo s 5
\Huqaunsdaianlineliifialen uarldfunisaaniuann FAOWHO (Novo Industri, 1984
§198alu &3n Raadas, 2548, wiin 8) usnilawimusuwisneulaimdminlgisen az
wiield 2 Usuam Ae enlalus@es  (exoprotease) arsipanuszillnansarlans
N-terminal waz C-terminal wasanahlindidinunliiilunsaaciily wulaflunguiing

aumsuaagarfiaulad (intracellular enzymes) uazianasuaaganfiaulasl (extracellular
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enzymes) waraniszinvasiaulaldfieg (endopeptidase) avsiasusziilingnisl

anainduhlindunuguviauuusinizaunssiclinh Indifluanedun

M5 2 mratvauladllsilalannainiie 409 wazqauvsdnidluaims

Type of pH- 1
Name Source Preferential specificity
protease range
Serine protease
Animal Trypsin Porcine, bovine 7-9 P1:lysine, arginine
Chymotrypsin, 8-9 P1:phenylalanine,
Elastase tyrosine, tryptophan
Bacterial Subtilisin Carlsberg, Bacillus licheniformis 6 -8 P1:alanine
Alcalase” B. amyloliquefaciens 6-10 Broad specificity, P1
Substilisin BPN, mainly
Substilisin Novo hydrophobic amino acid
Cysteine protease
Plant Papain Papaya latex 5-8 Broad specificity, mainly
Bromelain Pineapple stem 5l- 8 P2:hydrophobic amino
Ficin Ficus late 5-8 acid
Aspartic protease
Animal Pepsin Porcine, bovine 1-4 P1 and P'1:Mainly
hydrophobic amino acid
Chymosin Calf 4-6 P1 and P'1:Mainly
hydrophobic amino acid
Fungal Chymosin-like Mucor pusillus, 4-6 P1 and P'1:Mainly
M. miehei, hydrophobic amino acid
Aspergillopeptidase A Endothia parasitica 2-5 Preferably glutamic acid,
Aspergillus saitoi aspartic acid, leucine
Neulase Rhizopus sp. 3-6 Like pepsin




A1919 2 (Aa)
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Type of protease Name Source . Preferential specificity”
range

Metallo protease

Animal Carboxy Pancrease 7-8 Terminal amino acid at
peptidase A C-terminus of peptide,

except proline,
arginine, lysine

Bacterial Neutral protease,  B. amyloliquefaciens 5-7 P'1:phenylalanine,
Neutraseb leucine, valine
Neutral protease,  B. thermoproteolyticus 7 -9 P’1:isoleucine, leucine,
Thermolysin valine, phenylalanine

Mixture of Crude papain Papaya fruit 5-9 Broad specificity

lysozyme, papain,

chymopapain

Mixture of elastase, Pancreatin Pancreas 7-9 Very broad specificity

trypsin, (bovine, porcine)

chymotrypsin

carboxypeptidase

metallo protease Veron P, Aspergillus oryzae 4-8 Very broad specificity
Biozyme A,
Sumyzyme LP Streptomyces griseus  7-9  Very broad specificity
Pronase

RUELUR. °Pn and P'n represent preference for amino acid at carboxylic and amino site of cleaved

bond, respectively. ® Commercial preparations.

fi3n: Adler-Nissen, 1993

Uszinnuasaulgaldsalalasmn

International Union of Biochemistry and Molecular Biology ”LﬁLLﬂ\‘mfc}:mlm

wulnildsilaladn Fawdsmunalnasteiussullinddoamildifly - 2 nqu (Barrett,

1994 8198911 M INg uaaufia, 2543, w1 5-7) Aa



17

1. Exopeptidases (EC 3.4.11 24 19)

dHuldshieaitesaaaiuszilUindaindatsaiavesllsiiu a1uisaui
wulnlmunisaaeiuszresanalsin 6if 6 dsvin faselld

1.1 Aminopeptidase (EC 3.4.11) fhuaulnfdesaaawuszillingaas
lUshulmasanislatsaszilu (N-terminal) fazuisamias

1.2 Dipeptidase  (EC 3.4.13) Whaulsiilanusunizdelading
fuanTn (dipeptide substrates) UTaslanagaaiuszilInsaaalilssi

1.3 Dipeptidyl-peptidases, Tripeptidyl-peptidases (EC 3.4.14) #a TusAnad
ﬂ@ﬂﬁuﬁ:Lﬂﬂiwﬁm@qTﬂiﬁumn*mqEvhuﬂﬂﬁﬂ@:ﬁ‘im%mﬂ@mmu?ﬂmwﬁfm

1.4 Dipeptidyl-dipeptidases (EC 3.4.15) AelilsAieandaeiuszillingann
nsulateAfuanda (C-terminal) 2eslsFudinuRazasanine

1.5 Carboxypeptidases (EC 3.4.16 9l 18) AelUsflaantoswuszilling
nnesulateafuendaresilsfudnuniiasmion wiald 3 nquAe Serine carboxy
peptidases (EC 3.4.16), Metallo carboxypeptidases (EC 3.4.17) LAY Cysteine
carboxypeptidases (EC 3.4.18)

1.6 Omega peptidases (EC 3.4.19) malsAiaanaunsataniusziliing
gaslulsulEaannniednlansesiluuaslansmuania

2. Endopeptidase (EC 3.4.21 019 24 uaz 99)

Huldshieaiidesaaaiussldinganeluanallsmudaintianusnmizde
1iinreensnazfilussvinssumiaiussiuUindfides  arunsautilisAeaniunalnnis
ﬁﬁqﬁuﬁﬁmmm LazANANNIza8Lewlm] (Dixon and Webb, 1979; Barrett, Rawlings
and Woessner, 2003 #1984ty #un1 dastanna, 2550, wih 7) 18 5 neusiall

2.1 Serine peptidase (EC 3.4.21) H1320459A0T3U warTaNAULTA0
(histidine residue) na"lnmiLé@ﬂf}ﬁ?ﬂﬁyuﬁwg"Lam@n% (hydroxyl) 289F31W5TA9
(serine residue)  asAdsznavauRidAylunssanssaiussndlasTrunlUAag
(serine peptidase) A8 N9HMa] -NH- fisasansunuvdnieinan i dvniuiuslalasiay
(hydrogen bond) funMsiamlszaauaaseandiauainuyaniuaiatesiuszuldindiau
16 ﬁ&'w'\nﬁqziﬁmmnﬁmmﬁmmgm‘t@ﬁﬁmmnmﬁ NH-  azianuanilugmiu
Tasaasreidusunilaswdaafurelilesy A uTunsA-sn iz & my

AeUfmeavidas 7 B9 11 wulsaflungad Wun laluvidwdu uazvidwdu s
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2.2 Cysteine peptidase (EC 3.4.22) HiifunnisanliiuAedawmau (-SH)
a aa aa 1 aaa v [ g aa a | 1
war  FahAwsdae nalnnissedjisenacefiadiunguaestiunllamaiduatiannn
\Wasainasiinisaiialaaniauiaedansdanana (covalent intermediate) lagariinisdy
fianalalWd (nucleophile) Tuflusrnendamed (sulphur) 1evanedinadsmay gouans
igrevdannuarduasulunintludaiulalasmuitaununinenaulingunn  wulas
1 d” 1 a a [~1 1 d‘ o o a aaa a‘ 1 <
wanlazlafeaandiau nArmNilunsa-AnsimInTdmiuiialiseandes 6 G975
s [ o 1 d’l v 1 § a .
m'amqmu"l.wnquublmm Uiy (papain) wazusaniiau (bromelain)
2.3 Aspartic peptidase (EC 3.4.23) fuaaU@nis@aq (aspartic residue)

{lu dunud (igand) eulninguilidednazisanissaiuszulling  asazlifinasling

a

Warfdu (functional group) aeueulmlunisduiiaaalalns Sqlindntuazlifinsas
lasnauiresinans  sendveulafuardonsesduansn  Tamdsingdaninisaaes
waalnFAnsdnoazlsznaufiaaednsresnsaweat fanieaasdiu Rarmanulunsa-sna
arazimuzaniueulninguiivdednilusssusAreamya fuandadeasdaudiunisigs
lnadiayalasaaireainnisAnsnandaesadiand (X-ray crystallo-graphic) fugiudnitians
¥ o’/’ | 4 1 dl -dl o [ a ¢ o Y @ 1
argnnsatuummdaninuznaziinisaanussidUInduesduamm uamnaliiiugn
wijafuendaivansazesindlaiuiainaiiaslinusslalasausuiussndnseaniiauass
ca u’: g [ 1 d‘ o o a aana d' ] =2

neawaailiinivaes  HArauiiunsa-ssnnnizdniuifaljiienfidee 2 da 4

satuaulainguilléun wutiu (rennin) wazildu (pepsin) iy
2.4 Metallopeptidase  (EC  3.4.24) aunulanzluwvalailldiing

(metallopeptidase) ~aghdafiausdae ngadinisdae waal iAnedae uaz laduisdan

wulninguilazadraiuueath finulfes Jeazhifinnsaelasauiresianans iy

1
daa

lsAnaniidesuraslanzranluluananulahifeionluljiainistes nandeetly

anwuzaealaunawmel (cofactor) lasunmifludins®d (zn®) wderadlulaues (Co)

+: 1 o

v
wnanata (M) WRa (NP waznesuas (Cu®) Sludu aunsautiauenlfanauaeiiu

v

AwuteaulansNasnig lunssalmewvialanllfieadiaanisdangd (zn™) e
WE UALUNRR (family) Haanis 2 Beeulanvivadiulanzazlafin (co-catalytic) 1w

anadiesnslavearizauenitia 2 8eau fidannaflunse-snefivnzdmudaljizen

'
a

i 7 D9 9 shedhveulndngudl lHun ddlelusfiua  (sepia proteinase) was

ABAIALLE (collagenase) Tl
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2.5 Tlshieariinndaliditenalnnisnsaliten (EC 3.4.99)

tadanfinasanissasaarellsiulaeaulaillsalalagn
nsteaaanallsiulaneulausilaladin Siasananalsznisfifiacdes
duawmmn aulnl Arpsdlunse-sne gumnll svaziaanlunisties b

1. duamm 1usredualT nsmTeNduARITmMuaANEnduassduanm
fuasanisteasaralilsfiulaaeulsnilusileladn wardenasenudnduaestlsiuiily
(Nakajima, Shoji and Nabetani, 1992) TUALALANHLZIAIFUARTNANAFANTLRLARNE
sasiaulal #1lsfufinastanizmunutuii ildmunsausenistes aanaaesiayles
nswsizen duswsvneuinlldesaanasiosinliisiseddlsiufiaumanzansanistes
R NGINE Tmﬂquiﬂfiqﬁmﬂﬁm‘fﬂuﬁWMfmwi'ﬁuﬁmmeﬁ'alﬁl,ﬁﬂmm?mw
siaansiaulasl (Mohr, 1980)

2. wulnl sssumAreeulnivazBuinmeseulsiifvantasenikiiuase
nstesaanalisiulaaeulallsileladin fesannszuaunistesaansbecende
AEAIzanzasrsndreulniuarduanmild wudeulafiawlanURnainanann
Cellulomonas  flavigena NTOU 1 flsr@nannlunistiandanidivanainis (Chen, et
al., 1992) avaely dude \Rusiiua, 2545, niin 14-15

Benjakul and Morrissey (1997) wudneuladdanaaiaiuaiuisaluniseas
aarellsiuanniamwaearnnisullssilaul@inlafia (Pacific  whiting) Merluccius
productus ~ fisz@vanmgandnieuleifiomsa (neutrase) uenaniavladaniaati
ansateslanasialdandnenlsnidy wasndasuildsanndiosndeulauly
(Hoyle and Merritt, 1994)

3. ﬂ'qmmLﬂunm-mqﬁmﬁi@n’ns‘umﬂﬁf;mm%@@u%wg prototropic ﬁfagﬂu
ECIMERL LGN Y a'mﬁNa'ﬁ'ﬂﬁlﬁmmﬂﬂéﬂu‘imqgﬂmmﬁﬁﬁ&'qﬁﬂﬂzﬁmﬂﬁmLuuluﬁ”nu
nsduAudusgiasniranindaliisen lwunensdarnnuifiunsa-sreinanalinanan
FrauiiasannisuanfireiBeeuaeinandnies ﬁqfulum&ﬁ’mummLfaulsnﬁﬁmmmu

v
LS o o

Arailunsa-paliivunzan elilifanssureseulaigndudaly (Whitaker, 1994)

U
1

nstiaaaaalusfuiinnuduiusiuAincuiunsa-arefwnnzansueulaiiaanls

foy1d an9rlun uazefty Wunedinng (2542) wudenlaidaniaaaiunsndesaanein
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'
aa 1

uqﬂmwm”l ANg m?imﬂmmﬂumm-mawiﬁu 8 dauaulmdiamsaiAnaanuiily
N9A-ANRMIN AN 7

4. gruupiiniden ilunstenaanelusiuiinaadiiugs TuRM AT ey
nsinueseulmmiaenly Benjakul and Morrissey (1997) Anmnnstiasaanslilsfiu

a

anamnaaaInnisutlssilanuldinlahia wudqqmuquﬁmmmuﬁumsﬁﬂmwm

T o =l d ea o ydd‘ 4d. a
wulnidaniaada 60 asmaadiaa uaziewlnilamsasunsainnuliangaianmyl

9

55 BANIALTEE

5. sraziaanlunistesass Yu and Tan (1992)  wudneulmidaanasd
srazinanistesaaiallsiiufionnzand 5 dalue sadmanlduauinndaiaziali
lsiulalaslawniildisan waeldnsaesilusn fuiisrtanivresiuinnsaesiily
Ve

nstissaanslneieuledlusilelafnflunisdesaanelismuiimnaiussuling
lagaulnlsfeanldinaasedndngne  wilng warnseasiludass  Tasnfudn
Wsfulananansadesaaasonaulniisfieaiiegmusssumatundaiiouasiriedu
Uan 1u widu viidan Taluidudu way aml@u (cathepsins) (fludiu d933nnstiat
aanadananaiiuianTuieu LﬂmmmﬂﬂmﬂﬂsﬁLfaaﬁﬁ@sﬂuﬂmﬁﬂgimnmwmmﬁﬂ
Lwi@mﬁmﬁﬁ@nimmsﬁﬁmuﬁu,&mm’wﬁuﬁﬂmﬂmmmﬁqzmuQumﬂﬁmma‘ﬂﬂﬂama
rasllsfiutaua s lunistlesaaaenouy wanduellsaulanlalaslaanfinanly
Astlsznavlufaauhlindfifaunadnuaznsneriitudasy AeilnnauntRdanindialitn

Hanldiduansgausanausaaimis i winlan Eubiu

nslflselandanaulaildsilalannluansunssa
wulasileladnfindnanqduiditelilugaaiunssniu dnldlunsdes
Tsiutnadou veanisdesuubisuysolitediunisazans Hun gratvnssumednvan
arlfieulmiilsileladn ezluea uarlawls Jusdiadnasuanisnsineg iy Tusfu
uih uazlulildingeeenldandedin daeulniiusileladndueulafililundnnend
finss@amuanndneulniiug Ae fnisuangeddsenas 35 Uhinirameuledifeldlu
aRaunssuasdnHenyl 2 UsmdasiuAa 1) 1M Novo Industri A/S azw@miaulasd
ldsAlalasin 3 1lin AeEaATLA4 (alcalase) AN B. liguiformis \BANWBLIE (esperase)

1N B. liguiformis NTALAN WATTNIUA (savinase) AaMn B. amyloliquefaciens Nteu
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19 WAz 2) 1387 GistBrocades mamaulnlsilelafinde uwingna (Mazatase)
AN B. liguiformis (Q‘i:rfﬂ FUSLTNGNIY, 2537)

nstinlU¥lugaavnssuens i lunsiueudazfieulslsilelaind
wanldander wazuuaide taeldunusuualunisdnuouds uasdeliusslomily
nsusnlsiiueanaindausiney Wy nszgnitiantuuaztesfaaeulssilelasing
gruuqi 60 ssAaadaa Juaan 4 99l azlidoufifureamardsanmnsatioun v
densriles warqunssilesld Tasiewladafiaiteanmnsoldsudsanau sa fnos

\Waduda 1evtayuussansviledld (Callahan and Herz, 1989) wananildsliszlenid

1
=

lumsinasesanuaanagesiaztiinaliilila UsslanidrAndnadranilalaun nsldlu
nsuanuilanlaandtelaadas (soy sauce koj)  aazlindndngiannInAngn 1]
wulgd Tusheadiagl (Chae, Itoh and Nikkunis, 1989) #Waelu Faqann 1@y,
2544, niin 14-15

Godfrey and West (1996)  s1aanuinauladllsfinaniliinaauuaesin
(dough) @ald¥inANA (cookies) auntlnsau (wafers) wavaunihau (waffles) flubiu
mlildacunsey Hdulaenauntling wasdfulpsans inelilauaninee uarlily

o gy A A o ; . o §v a ;
nszuaUNIMINIATasaNiAKla (clarfication) WAz HUNIAANIIANAZNAY  (coagulating)
Wath e (cheese)
d’lv al v a a s (s dl' «ﬁ'

wananddadnisldllsaulalaslaanlueiws  uazadainsiinegann - a9
whillndadalaain wiu e damdes e wazuvasaw anwnung  Taeewlasd
paatady  Aanfalusieavsesanlallsiieainamnann B, subtiis laslilshiu

o [ Aﬂ' d‘ o o v ﬁl d‘ dld o o Vv v

lalaslaanuaniniiuiAsasaud minininn  sashunasanmsdmivigeany 1l
AUz AIATBINTAAAIINEI LATIANAINULINLIITII519NTE]

gramnssumhidniuazaudnd dnislddsslanianneuladllsilalasinlnald
wultdldsfealuaniasiifusnalunisnidnaueanatnmisdnineunazin luudamilu
nansue tasazldiBunAaudnannn Aesasay 0.1 9 1.0 (Tasinmin) wananiiea

Minailaaiuntsuasaresaudndlianian (Al sustiwang, 2537)

nsAnLaanwuAnsalilsalalamn

o A o @ T a = u‘d‘ P a r:: v o K K
nsdnranuazliulgaanaiugaauvisainalilunisuaseuladiiuaziiadniiiang

q

o a a o o v oa & a a o L
Aulaande insnzqauviddenaniliiialsn visan@narsimeanuidziuiueules]
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lumslfuRandenqauidfiinunisiusesann GRAS-Clearance (Generally Recognized
As Safe) 189 FDA (Food and Drugs Administration) Uszinaanigawisni Tmﬂﬁu*n?‘fﬁ'i
NN usenda e 5 sfiawintiuAe Bacilus subtilis,  Aspergillus  oryzae,
Aspergillus niger, Saccharomyces cerevisiae War Kluyveromyces fragillis #3847NN"T
§UTR9284 European commission (health and consumer proptection directorate-general)

Hayalildeulninanléain Bacilus sp. viu B. subtils, B. cereus Tundninu

a a o o

au1sld wnnifluadunidaianuslndnaunaztinunldudneuladasfiemaasudnilu

q q

'
a ada ad‘ I

funsasediitinaiedwidely uenaintinisidana@urideiialannlilunisudniaulsl

" o ea a Y < o yy - 4 o o a
ﬂQ?Lﬂﬂﬂ'&qﬂwuﬁ:V]NﬂﬂL’ﬂul‘ﬁNﬂﬂN']ﬂ‘ﬁ\‘lwqiﬂ 2 ﬂ?:ﬂq?ﬂ’ﬂ L@ﬂﬂ@qﬂwu@qqﬂﬁi‘ﬁ‘ﬂ‘nqm 153 bs!

T a a 6

nslfutlgeanaiugqaunide (lmade wuslsvansd, 2526, wii 6)

|
)

Frqann daedu (2544)  na1adiuuafiGellsileladniluuuanGFungunaing
wuladldsfaudadenanuangas sdnilluwuanFaluana Clostridium,  Bacillus,

Pseudomonas Was Proteus iy

Clostridium bifermentans Bacillus brevis Pseudomonas alcaligenes
C. botulinum B. cereus P. aurefaciens
C. historyticum B. finnus P. chlororaphis
C. putrefaciens B. larvae P. fluorescens
C. putreficum B. megaterium Proteus mirabilis
C. sordellii B. polymyxa P. morganii
C. sporogenes B. sphaericus P. vulgaris
B. subtilis

wuATiGenguilenautiseantiidy 3 ngu

1. n@juﬁﬁmmsﬂﬂn%Lfaulumm?cy WAZAINIT0AT1NALBT (aerobic spore
formers) W B. cereus

2 nzi:ﬁ';m‘%nﬂ@iﬁy\ﬂummwﬁLLaziaiﬁ'afan%mu (facultative ~ anaerobic
microoganism) W P. fluorescens

3. n@juﬁ‘lﬁﬁmm?@@n?ﬁmulumm?:yLLazmma‘na”mmﬂ'as? (anaerobic spore

formers) MU C. sporogenes
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1
S a o

o . a o a -
wuahFaniAnaINtralunstealdsiuiy andluannndiAgyng

o

o

Mlinanis
[ = a ' a a 4‘ &
nindevesemstlszinnlisiuaiasine afaaneulnlsfieafuafiduaieiu T
wudlsrnsnwlunistetazuansnsiuniaudnzatzasewlaianuuaiided
aunsadesilsfuatiafiie vy veriaanisodenllsfuniaun ueaBiaaansades
lsfuannlairnanuazusiinanisodeallsiiuline 2 9fia Wallanaduagfuunasans

TsFiutinumeaaey (Maxcy and Sikes, 1979)

v
1 a o

ANATINITIUNEE 9T auLAT FaduanunreInisin@ady Aa @R
L@u1~nu‘iﬂimiﬂ1@mn°nqaﬂuwsnLﬂ@ﬂuuﬂmaﬁsmmmi”mwi‘ﬂmul AuAMNInTUINTg
WATATUNINAAR uenaIniTinsAnEa BN ARl uie A R uS s

A A a - a o o e Py
wuanFanaNtsanameuldldsfieadunisnindeasniieds (Heany uazian
A1NNN3ANEIT8Y Tarrant, et al, 1973 #19daly Aaqamn Taadn, 2544, win 18 wudn
lulelWiFaanlusiinu (myofibrillar protein) lwianiuazgneasatiesaniFalaaiauls’
Faeulndssnarasizanléann P. fragi

d’l a a 1 o 1 a 1 a B a
uananuuuANFunguaInalsusrinatnisotanlusiuluaninlifeandiau
(anaerobic microorganism) N1l lAansUszneuNANAWMIIY (putrefactive odor) 11
lalasiaudalns (H,S) waeduatunu (CH,SH) iy (amines) #ulaa (indole) uaz
ar ! =® = a a d’ll al a a a =) .
nea Ly (fatty  acid) AsisgaLUANITENINUINLLANGTaNINTUNNAN (putrefactive
bacteria) % C. putrefaciens, C. sporogenes, C. putida, P. vulgaris, P. mirabilis
e aa 1 d’l a [~ dl v a o o 1
war P. morganii  wuAnFalunguiuriauwannaiensalus s maafiuiunistas
RIEI (acid-proteolytic) 1%  Streptococcus faecalis var. liquefaciens WAL
M. caseolyticus (AANT0ET L1ATTYATEAILNA, 2539)

Chaychotcharoen (1987) lA@Anm A1 wunuuaiFelisilalamnannudnsioe

=1 1 a d‘ﬂ o v 1 5
AMNUAIMANWLINNULANFENEN 30 1&un Staphylococcus sp.,  Micrococcus sp.,
Bacillus sp., Pseudomonas sp. wax Coryneform group

Byrum and Selmons (1995) sienudnwuaniBallsalalann Hun wuandealu
Ana  Staphylococcus, Flavobacterium Wa¥ Vibrio alginolyticus [ Staphylococcus
sp. aznuldludnd dau Flavobacterium sp. waz V. alginolyticus axwuluABLaTRT

taqtuenledllsitalasinainqdunisdlifunisaaniuunnnseiifunulunis

nanR1 wastedeulnilusfieanunlussdugaamnssnuaninamsme 3
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n1sdnlifldlsz e unasnasayladd
Oriental fermentation A. oryzea
A. flavus
Bread making A. oryzea
Cheese coagulation M. miehei
M. pusillus
E. parasitica
Cheese ripening P. roqueforti
P. caserilum

Meat tenderization

Solubilization of fish protein

Chill-proofing

Plastein

Detergent and cleaning

Clinical (digestive aid, diagnosis

streptokinase, etc.)

4"stomach of ruminant

B. subtilis

A. oryzea

Papaya, pineapple, figs

B. subtilis

Papaya

A. oryzea

B. subtilis

Papaya, pineapple, figs
Bovine and porcine stomach
Bovine and porcine stomach
Papaya

B. liguiformis

B. subtilis

S. griseus

A. flavus

A. oryzea

A. japonica

C. albicans




25

A1919 3 (AR)

sl g2 Tem wuasuastaulas

A. hystolyticum
Biochemical (purification of cellular material, S. griseus
peptide analysis, peptide synthesis, etc.) Papaya

A. hystolyticum

Bovine and porcine stomach

fin: Loffler, 1986

Mohr (1980) f1e9uN s uANLaAnFANTeudtvaulaillsfeanig
v o v o v n’:d”d‘ s 1 a a a ard‘ 1 % 1
nsAnlddeuineean  Mellilesannaulaiusacaialauidgnanuansiaiu - ws

Inevialiudaenlnidaniaa Andnliandeqdurisdasfilsy@nininnisteasaanagandd

o/ [ 3 1

wuladldsfeainanaindad vy wulndisddy s waslusnsboaiudiugunis

a 6 b4

a 'S dy a °I o R a all a d” a a e v a
N@ElLﬂulsﬁN’QﬂﬂL‘H’ﬂﬂﬂuﬂﬁ‘ﬂﬂﬂu%’]@ﬁl’] Vl’IoLﬂL’ﬂuvL‘ﬂNrTﬂi‘ﬁlLﬂﬂVlNﬂﬁlQ’mL‘ﬁ’ﬂ’i@u%?ﬂlﬂl’m’lﬂ

1 v
=< L a o a a

unununIy  dewsiAnduionaenlfieulaiuedallsfiea (acid protease) an

¥
4 a a a 1

@aqaunsedlunisdasaatallsiiudan Hasainaziidoudaalunisilesiunisiasyaes

q

v 1 1

a

\Taqause s ausllsAunnanléiaian suiuinddeaeFuliinouanlalunisldioulad
Hanfalisfwausrdan ladlisfnatenaaialisiuila
Choorit and Prawertsan (1992) Anmansuzaseulnililsilalasinindaldan
aa . dl v a o & o v
wuAiFaana Bacillus sp. TeuenlfanuasninsEilamdnnanialsisestsemealne (ya)
wasanminiuean 18 dalusigruugil 35 asAaadiua annisiananssnaeaeuled
lsdlalasin wudnaniazimanzanagnArAailunsa-svegludae 7 s 8 qrumgi
= a a a -:l. a )
55 avrEaldea goydenanssuraveulailisfwanguugil 65 asdgaidiud wazain
n1sduuntnreswuanGenudnily B. subtiis 3 AvuWug wavdn 1 @revugily
B. liguiformis
Kungsuwan, et al. (1996) Anwnsld L. plantarum  anewug 541 Fadlu
A a v o Y 4&‘ a v Y S
wuanGensauananlunszuouniswiniafiuuuns inauenllsfiuaanaindafia - wudail
anmazimuizanasAauiiiunsa-Aawindy 5 dasdiwiafesiaiadeFusiwily 5 se

1 (meiwinsiaiFnims) aomniives Wuwas 16 dalus
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Wang and Chio (1997) lAufauiiaunisusniusiiveanannilaanfauasyfineld
Pseudomonas sp. @WU§s17 Taevinnisuinlussuy liquid phase fermentation way
§YUL solid phase fermentation ¥4 15 49U WU9N P. aeruginosa K-187 NMn13usn
WUL liquid phase fermentation aritlsz@Avanmlunisadnldshiuanga

Fagbenro and Bello-Olusoji (1997) $1897ud1n13ld L. plantarum wsiniusiafa
InalddeGusuenasr 5 (Uwinsatuimin ) Muisades (cane molasses) $ataz 15
duuwnaapiuey gungiisendenisusin 30 svegades unad 7 94 wudiAiaau
G| ' - 4 ' dl o o ' g
dunsa-reansanaetionndn 4.5 uaziendnuiy 30 44 wWudlSuntuaeaunas
ArFuaunENas i) biflnaseanslsenaululasiaunlildlusin (non protein nitrogen) 138
nsnazilugasy

Zakaria, Hall and Shama (1998) lEnaaasld L. paracasei lunsmsiniAsuae
18978 Scamp Inalinglaaifluunasaasafuauludaminuuumyuliluwuauau (rotating
horizontal bioreactor)  WautnlUsAuuazussnnaeanluszndeiuneusasnsuanlATiug
Ui 30 asrnEaEd Wi 5 W wudranunsauanlisfunazunadanlftenay
775 war 61 mNa1au  nislduuaiFansauansnlunistesaanallsfiuliatunsauan

. o o = e = = a a9y & aa
wisseenuanfeniullsmuludunewnen  WesannsauANANNAsI9TUNIANNLLATN G
a_ o vy a gy ¥ . - = P = , v s a
aniansldme luFuuEnsiuuarlfiunainiveunanudindugeaslidoutas luuniiGe

a v a a' d” a ] 2 o a A lﬂl ‘ﬁl
NTAUANFANATINNIAUANANIANNINTY  Huados i 1u70anI1uIuIeuL AN FEauN
dutleuuszanszaziaarraanisniinaadiag (Shirai, et al.,, 2001; Fagbenro and Bello-
Olusoji, 1997 81484l 9fina ANF3EINg, 2548, nil1 10-11)

o P = A

Yang, et al. (2000) Mn1svaaedaumsunisuanilsfiuaanainiAmiaeaann
nsulsgUdndvinlaeld B. subtiis Y-108, B. subtilis CCRC 10029 way P. maltophilia
CCRC 10737 \Wemqdwvistinidsz@nsnmlunisuaneulailsfiaadwiudas Taad
nswiniiuiagn 7 Ju wudn B. subtilis Y-108 anunsauanlushiulsnngs

Oh, et al. (2000) lAuRsusuntsuaniilsfiusanainulaanfuazy laeld
B. subtilis WAz P. aeruginosa iWawqauvistnalsz@nsnmlunisuanlisiiu laevianag
winuu 7 94 wuda P. aeruginosa Husc@nsnmlunisuanlishiugeqa Aa Sanaz 78

129FNUENHN n9ldaauviEtlungn Bacilus sp. Ws® Pseudomonas sp. latianiy

P. aeruginosa TumsugnllshuaananniAmvaasesiclaansaiuliaiunsotinTshiunnl4
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duamsdaniuayeeld WesandlunwusiiFanenanaliinalsa vienanansieuazans
1 1 o o -’: a a rd‘ 1 v a " Y
s aenunlussudnanssuaunismein - Anlunisuiqdwniidn bineliiialsauazliadn
ansirunldlunisuenlusfiveanainidmvaasasfsiazdqalfiarunsaufiladyuineedu
1 dl a a o a b %

A195197 NAAUvTHAznanaanu s

Arqann dadn (2544) IEANnsAaRanuuAiFantanaunsoaieuled
Tsfitea wudn P, aeruginosa  anunsaasaulmilisfiaaliqean laaifanssnaes
ulnd 256 giinsaliadans waniliaueulniadalilldnmaniaznistenlisfiuain
o Vv 1 d‘ G [~ 1 1 o/ v v rd. a
Waffe wudranasiimanzanas anailunsa-darindy 7 anudindiuvreseulaiadn
1fBauar 9 taefgunnll 55 ssagadoa svazioainisten 12 dalae Mnlildiunm
Tishiugegn 8.10 Naanfusefiadans Taefituindussiu oy aona@y wazidin Ay
5a818z 52.6, 0.56, 14.9 WAY 15.6 AINAAL

FIAuS Ins19a (2546) AnmlinvaduUANEUNIALAARN (lactic acid bacteria)

wazanaziwanzailunsteniisasiulauniugleouoy wudndflelfieslutlayud
200 nfu azanaluasararadpdiumivvines (succinate buffer) TiAanailunse-sna
WAy 6 1BuARs 40 AR ukaduide L. bulgaricus Usu1R3 10 UARARAT LAY
ﬁﬁmmn@uiﬂa 2 nfu annsoliBunnlilshiugeqn 16.27 Nadniuseliafans wazifieti
siusananliimeniunanaauic aclinanananihbenas 663 18aiunnseiasly
FicuEy TaafhBunalisiuy mndy @ indeladouaselsd wazlay Andhibenay
66.13, 22.45. 7.00, 3.94 uaz 0.48 Amd ey uananiuhllnuinanlilsznaudae
nemesilufisfuasuiiou wazarusatinllfifluevnsasadeuuaiie 3 1ila Ae

B. subtilis, E. coli uaz S. aureus taaiAnimwaumindunliinunianisin

Bacillaceae

Bacilaceae {fuuuafideiiipiragadiiluuis andiu 1 anafifigilirensenan
as1ueulnala’ (endospore)  lasaulnatefarvieuuasninniuazinddianannndn
saaanuAFaunaratnaiau uezlueulaaieiiinsnlafiladiia (dipicolinic acid)
agfeuss 5 D9 15 satiuinuiatles (spore) B19BLATINAINEAS (central spore)
udi"ﬂﬂ?al:ﬁ’ﬂumdﬂm%} (subterminal spore) WiaLa1EIAaNIA (terminal spore) @aulunay

a o 1

= P P ¥ - . a a
AAALLATHLUIAN Lﬂﬂﬂuﬂiﬂﬂl‘ﬁuﬂ@ﬂv‘iﬂ@q (ﬂagella) Vﬁ"ﬂﬂqqf‘]:iNLﬂﬂﬂuV\ HYNNQN

q

=b.

arunsaasaylilugniniieandian (aerobic  microorganism) luaniwiiivials

pad )}
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28NFIau (facultative anaerobic microorganism) ¥ieluaniniliifiaandiau (anaerobic

microorganism) #1984lW NIIUNTT L@UNDY, 2551, wlin 3-4

L%
AuaNLiAN3lleas Bacilus sp.
Bacillus sp. HgUsraadiiluwviensavizainaunse uarinslad (saprophyte)
' a o"d oy < a a e; v « ' P A
aglufuy UAa wiAn Svaraalianairvenlaaulal (exoenzyme)  danlisiiuvive
ATy lansandudendeiinaniliaanisnings feulaglasfinuaanufeou asenany
o . . a" = + d‘ v 2 ]
nszuaunITwIalaalsady (pasteurization) Jutinun videamnsnssilasiliinanutauld
] v g [ 3 L4 aa aa 1 a dl dl
Weanald (ueanmnd gossuiila uarifFen qassuiitia, 2544) daulugiinnsimdauiilag
Wuranaaa asruenlnated 1 alefsie 1 1168 AAAWNTNUIN ViTRENAQTRARLNTY
uanilleanydtien A1s9TaauuuliansBursdiiuunaandaanu (chemoorganotroph)
ak [ k% a . A ’ < 19 ¥ a J
warveddsiuwuulfeandiau (aerobic  respiration) vsalildaandiau (anaerobic
respiration) ieanafiaieaasuuy TuagiutiinveuuaiiGy
frufeufiauana Bacilus fuanaaus wudndeluana Bacilus HAMANLIFLY
nsdnuaanglAALANSAUNIN B. coagulans AzaiaNTALAARN (lactic acid) el
atinamag Wanue?l B. subtilis, B. licheniformis wae B. cerues 8514 2,3 Tamnulnasa
(2, 3 butanediol) uaznaitasea (glycerol) Wudaulug dau B. polymyxa #5232, 3
Tawmulaees 1@a1uea (ethanol) wazlalasiau (hydrogen) lludaulug) dmiu B.
macerans @315 1UBA BYAEIAL (acetone) NIRBTERAN warnsanaiNn (formic acid)
vretiaanuisaatseddauuuldaandiautFuiniaslunisiasay (microaerophilic
% " b % v [~1 0 o = v 1 o
microorganism) 14 1lalasiauiluunaandeny 1AuFAeIN17aIITWANFNITY
v 1 v [

a d' dl a ' =2 a naol 4dl nd‘ a
grunpiigaiigaiiaiyliegsendng 25 e 75 evAgatus goumpiiinganiaioylaeg)

au U

I 5 e 45 asAntaiea nundelfedludelisundnfenay 2 fe 25

aunsadsuranda Bacilus MElunudde

B. subtilis

suiafluune Aunaniaaaieannefnudng (ateral flagella) 19488 NITUAN
aantesaLledeyfigutinarczesaad Talailfisyuuemsiuioanafeitergasy Wy &

Aruvidaunsng asuanlaeulameesuile (starch) wazia@u (Aaans Auslaf, 2537
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#n989lu nesainng l@uneg, 2551, wiin 4)  WhiwuaiZanatursonaneulasllsfeals

v
o o

Masan lallsAesuazionialisfes

B. cereus

o

fanwounidlugivieunss doulugjirdeuinls a¥eataiuazatsiie (toxin) 9

anunsadueanniduitleuatluainisld dosguuugilunisiatyetszudine 30 G 37

q U

aeAgadea varaRuga sy linguugl 4 T 5 avAugadaa AuFuen

q U

<) 1 dl 1 a 1 1 =® a va aa
ANTUNTA-ANTIMINTANFBNITIATYRLTeNdNe 6 DY 7 uaziasgylAATuan wni
aandau aurrananeuliionialusfwals wanann B. cereus @nunsanwyulsvialyl

lusssntnm fuazesy souva wih w@admsianuil Aseama ansigausiess wandouen
AndRd uargaasraesiniqarnwaldidszuiafenar 15  (National Food Institute

q

Thailand, 2547 #198411 N29E0N15 LAUNBY, 2551, NN 4)

raulgdiansalilshag
Uanfaldsfea (neutral protease) Hueulasmiaeauseslans (ionic bond)
% L ol - ed A
nsrFunIsNIureteauliimBnans  Wueuln@wuia i luwueiZauaslaaanis
wuAnGelunguuNGada Bacillus sp. MaeMla Wy Bacillus megateri, B. cereus WAZ

B. thermoproteolyticus ~ Taaznamanizianialusfeaiving  (Priest, 1977 #1989lu

v
[

BATH RANAW, 2546, Wi 9-10) wsily B. subtilis WudnHinnsuaniaeultfaniallsiea

v
= a o

waziaulaidanlalllsiea  wananiaduuanBuniinisuaanatanialisfeaunas

famlal 1y B. thuringenesis, B. pumilus War B. polymyxa (Griffin and Forgarty,
1973) flusiu

a o a < rd‘da a |dl a ] a s

Hanfalisfiealuenlnimideeuresdinsdeg Moo fanssuaeaulsdg
Waldduamemdaunsz FAGLA (furylacrolylglycyl leucinamide) #AnmauiTlunsm-ana
<3| ' = 2+ o v LS a 4" c a aly
Wunans wudiuAalEen (Ca™) @:mlmﬂulﬂnuummmnmmnmu Lﬂﬁi‘ﬁﬂ‘ﬁuﬂuﬁ’m’l?ﬂ
o aaa va o a ) as :/1 v a a o 2
wlmenlaadunsaeriluladunazgniudafosansssinnAaiia@aus  (chelating

agents) i nsaehaulaueliumnszuedin  (ethylenediaminetetraacetic acid : EDTA)

v
o/ s

(1,10 Wuuulnsaw) 1,10-Phenanthroline (Pero and Sloma, 1993) dasudaueulaiinenis
meazmantesdinzdean  wibigndudslnelalalainsfangaslsneamn  (di-isopropryl
fluorophosphate : DFP) dalansa TLalaus (sulfhydryl reagent) gaaiiu (soybean)

nilgusudimaes (trypsin inhibitor) waz eis (Usfea auddimes (potato protease
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inhibitor)  AYTNANITIgIAAluNTstat A eWuszl Indreslusiuiiantazadnmtly
na-Anatlszney 7 o9 8 Teelfiedwiuduamsn  Haoruatasludasanaanandu

o

nTA-A1e 5 T4 10 (Endo, 1962 d1vdslu afish gan@u, 2546, niin 9) aulnindnAny

o

e e IS

1un medluladu (thermolysin) A B. stearothermophilus TaRaNtmAU Aa NA
a j A4 oA a a o o o aa
ANETgY |y Wetunguuugi 80 avAngadad et 1 dalne falifanssnaes
wultnivaeisferar 50 Wasannlulaneaireseulsdliuea@andeeu 4 azpau
(Endo, 1962 &aslu afish gandu, 2546, wiin 9)  Wanuiulanialusfieaann
B. amyloliquefaciens difanssntaveulafazivieiensy 50 ndsInLugumgll 59
o o a oA a a  a v -
pedIaded unan 15 wid Wesanfiuaadandesy 2 azmenlulaseairaaulad
wananunisuaamelnladuain  B. stearothermophilus KP 1236 wudngauunilunis
mazeteuladhen 80 evdadua warAtAnTlunsa-Aawniy 7 uazieuladds
= = @ = o P a ' = .
dauatasiiunae 10 Wi Weguu)igandd 80 asAdaaa (Yukio, et al.,
1987) uanantdanuianialusiealusanan Aspergillus oryzae anfas
HanFalisfeatianin i lugravnssusnnung Wy ararunssunenmila
def 82 unlan niswdpansanmantias (yeast extract) AAIMNITHHARILEILIILAY
' d"dyd =2 e a o a g 1 ]
untlEe]  wanantligAnmnsanifveslionialilsfiieaann B. subtiis  wudndae
Usulppunnaasaunilalszinan  cracker war biscuit MinlHuiluiuukinunslaglsian

] A:II a 1 d‘ v rdyc o
210 UATIIUAANDIANNIANIAATENINNITaL LL@ﬁLNﬂI‘HLﬂu1‘ﬁNUTQ§JﬂULﬂul‘]iﬁﬂ.@ wla

(lipase) Tunsinme wuataeinsamAzesuswdiwaz inlfinasaau (Godfrey, 1983)

aulgsieamlanllsiag

] v
a e a o =

o a ] e‘: <4 3 a =
dan lauldsfiaanudiviclung 409 wazlasianicluqduvisdaaiiauuanis
(bacteria) @851 (fungi) uweARLTEdy (actinomyces) uasiiam (yeast) (A3uAN

qda9lanna, 2550, #din 10-11)

a A

Miyaji, et al. (2005) ‘lHusnuueiizeinaneultddanladllshiieaannauaes
Abashiri UszinAdit]u wuwuafiGaarawug Stenotrophomonas maitophilia wazl¥aadn

S-1 wuaiiBefiannsasguuaduiaiuuvasanfuey lillsheanizans Awusdeli

=

\dlu S. maltophilia Protease-1 (SmP-1) wudnianmnfuazaAransiilunsa-sneimanzau

q U

dwiuinlfidende 50 esmgadoa  Hardunsaerilunlatsreseulnidanilal

TUsRleanitdqniAa NH,-SASAPMVSGVAALVLE wudnaraduiilunsa-Aneimsnzaniuil
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prailusnafireuiinagann wasaulsdasireninbau Mliansnsaiiliszgnsldls
'qummummmmmmﬁ'uq

Aftab, et al. (2006) fnsutnuuafiFefisaussld 53 lalaan aanvjaunans
flweudles Karashi wudn 25 lelman fewnsondmeulnidannlalsfealaed]

Bacillus brevis SSA1 naneulmilanngawindy 800 misuseiadans (AUmMI) a3gn

) dll o =2 '
@aniannnisAnmsalyl
Chu (2007) WuuuATFe 35 anavufiaunsalaeaieulnidanladlyshieatds

a

wenldannauuasin@ofegindlranuun Tasanawug APP1 wunar@ngvd (yield) 189
wulniEaalafllsfieagaaniniu 2,560 gilaseReddns  deanunsadauuntifu
Bacillus sp.
fnsdaulaidanladlusfiwanUssynAldlunegaaunssuaiunsunnune
frethaty wulnidaauas Wueulnidanlalsfieafindalunienisén awnsates
Wsphildanfia iedan saidledndaiasne lnansaaeiussih/indresansllsiu
aratiandeniledns Weldlbnduuazsaiia  dlddluglfewdeqidnduy  Taeld
nemeriiludasy  lawdlng vlelasuldindRarunsomnazneuldlunisedn  (Hudi

(Pedersen, et al., 1994)

aulgidamladllsieaiiairennidasfunsd
v d as o a

msasaulaaanilatllsfiagaing

d” [~ a Gl rd‘d a ¥ 1

dasnfluqauviddiianuarnisondmauladlinanadszinn iu azluiaa
(amylase) 11aqiad (cellulase) wARLUA (pectinase) squnataulasidamlaiilusfieanae

Abbas and Gander (1989) lHAn N suaneulad serine protease AN el
Penicillium charlessi  Wud1gaaAasElunsa-AnaninsanAen1sasdaiNanama gl
azagfludae 7 te 9 uazdasresmudiunsa-sneiimnzassienisiananssuaeseaulsd
Aa 3 Te 10 Weanlfieuladidqnslaeds  Sephacryl S-200 gel permeation
chromatography, DEAE-Sepharose anion-exchange chromatography Wae fast protein
liquid chromatography (FPLC) wuRanssuteseuladutaily 2 diure dauiiily major
activity (protease PIl, a8z 82) waz minor activities (protease PI wag P, tatay
10 UAT 8 MINATAL) 49 protease Pl Huaaluians 40,000 masi uazgndudiating

anysndsiael phenylmethylsulfonyl fluoride (PMSF)
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Malathi and Chakraborty (1991) Wan1sAnEntsuameuladaanlaiilsfiea
AN Aspergillus flavus Ta8AEN1TUTNLUY solid-substrate WLA1IAN1IZUNNIANFRNNT
v oy 2 = a . P i & o
araeulaife nzdsfiguugl 32 asdutadus Tnafenmnidsadeiinnudubesas
63 Walraailuia 48 d9lud warArAuiunsa-A1e R mnnTaNsAan1sR afians Ty
wulddvindy 7.5 uaz 9.5

Garcia-Gomez (2009) AnMIN9AETe Aspergillus  oryzae nelsinnsusin
paasatiainy WeliaieuladllsilelafnuFauiiausuenlaiatanianiséa e
wanlalasl  (Flavourzyme) wudneulaiasasumaniufilsz@nsnngagaiianaanaiiu
NIA-ANNYINAY 8 wargmuuul 50 avAndaliua laalATedanh 52 uay 25 w1

o) ‘o A o i e . cay v S
ANaay waslatnlunageunisdesluilatan wudneulalEannnisiasadesl
AmaIso lunstiaaTilsfiu (degree of hydrolysis; %DH) 'lEAndn Taeviniubasas
22.2 uaT 9.1 ANNAAL
a ¢ a o a o

mauanaulaiaanlatldsiesganuuainEs

Tudastl a.A. 1990 Whikiuun wudnfuuan Baniauatunsalunisuaneules]
gamladldsiitea dounnazwulungu Bacillus Vi Bacillus  amyloliquefaciens
(George, et al., 1995), alkalophilic Bacillus sp. NO221 (Hirokoshi, 1971), Bacillus sp.
KSM-K16 (Kobayashi, et al., 1995), B. stearothermophilus F1 (Rahman, et al., 1994),
B. mycoides (Abdel-Naby, et al., 1998), B. licheniformis (Ferrero, et al., 1996: Manachini
and Fortina, 1998) Wwax B. subtilis (Yang, et al., 2000) Thifiu

uananuuAnEalungy Bacilus uiatianunisairaeulnisan lailisfieaann
LL‘]Jﬂ‘?lGE!LLm‘:JU'mms!‘VTuﬁ:%u W Microbacterium sp. (Gessesse and Gashe, 1997)

Pimelobacter sp. Z-483 (Oyama, et al., 1997) Tluf

1
a

v o L2 a d” 1 a A ]
nsaiaulaidaniladlsfiieaainialunquuuafiGaiiviann du
. . £ a o . = D -
Kurthia spiroforme sp. nov. #uiluiuanizauwnsuuan guirunas aunsnaisiauls]
danlavilsfeald (Steel, et al., 1992) wazfanunisaireulnisanilaillsiiagann
Psiloteredo healdi @t symbiotic marine shipworm (Greene, Cotta and Griggin,

1989)

aa < v Ll a Y o o [l ]

wuanFaunsnaufatntsaaiwenlaidanladllsiiiaalfiduiy faatradu

Pseudomonas (Guzzo, et al., 1990) war Pseudomonas aeruginosa PST-01 (Ogino,
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et al, 1999) FufluuueiiGaaianelfifialen uanatntununisaireulaigann
Xanthomonas maltophila (Debette, 1991) waz Vibrio metschnikovii RH530 (Kwon,
etal., 1994) lusiu 8198910 Mg uaaaufia, 2543, wiin 16

Taqiiuiinisineulnidanlaflsfean i lunnanisretraunsvans lag

1
=

faenenisAumnsiullauunssindnsnise 4 wazwuaraiugaauniainan

q

wulmisarlaillsfies uanadamise 5

M99 4 LauladaamladldsAaanldlunisin

LRSI Fan1en1sén HWUASAR
Bacillus licheniformis Alcalase Novo Nordisk, Denmark
Alkalophilic Bacillus sp. Savinase, Esperase Novo Nordisk, Denmark
Alkalophilic Bacillus sp. Maxacal, Mazatase Gist-brocades, The Netherlands

Alkalophilic Bacillus sp. Opticlean, Optimase  Solvay Enzyme GmbH,Germany

Alkalophilic Bacillus sp. Proleather Amano Pharmaceuticals, Japan
Aspergillus sp. Protease P Amano Pharmaceuticals, Japan
Protein engineered variant Durazym Novo Nordisk, Denmark

of Savinase”
Genetic engineered Purafact Genecor International, U.S.A
Donor-B. Lentus

Expressed in Bacillus sp.

NN 9NING uadeufia, 2543
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n9ifdsslandannldsiulalaslatgnian
waaannszuaunsusgtilan Selddndudouiiillsiiuge lidnazilulase
- = & @ v A o f ' v Y @ a o -
ety vizawadan usiy detiuimiunszuaunstesaataudn ez lEslunansou

a

Wsiulalaslamannfiguanimnmifiaguludee du auantifnnsazats nis
a - o . < o s o o ey ° =
e wsansnszanuatilaettmilavienatsanantiRsaniy vnlkaruisatinTussiu
lataslam sz lanildetanierane hidnazdfiunisinfifuamsuysd awms
dnd santeamnsqAuviTd (ki

sl uaimsayud

finsihlusiulalaslaanlanlduansuuidaulslufuiagenss 10 dWaedin
milk analog ArdIELWNAY  protein efficiency ratio : PER a1n 0.66 liiflu 2.5

e’: g a d‘d a a o o A o o d‘l
wanandu wudrllsaulalaslaannianuaisaluniafsdiaduitenisdusiresile
HARALT aAnsgaydaszudnenisiirabeunundndusiuazansununisuan sy
(Rutman and Heimlich, 1974; Mohr, 1978) uananniu dn1sldlussiulalaslainianinls
anan Oreochromis mossembicus  wudRdnairaulaalfifunabesas 10 wudai
an31N1INesAa1891InTEUgean uavilanaaaunua nnalszamduda azliAn3
AINNTAL wazAnEuzlsngandifaetisaruan wenaniduilunisifindinam

lulasiauliigean@ndian (Yuand Tan, 1990) fnslilsiulalaslammlaunudayiuie

'
eaaa

wrnlunaaAusianws iy lasniu Qnﬁy deliifiaamuantafia Wud asuaunsaly
nMananes ANamIsalunIsazate Auatnnsalunisinddady ke (Miler and
Groninger, 1976; Ostrander, Nystrom and Martinsen, 1977 #1384lu qﬂmn‘i ufiuwae,
2539, w1 14)

mat i duaimsdns

Tnenirlsiulatasiaandanitliannslilapeaduingau dankiunsees
aaedageulaiutudiuon 30 Wi nlHlsivbenas 30 B9 50 wasuuhling
aneduss esensaratuazmnzandenis e wnsdad Wsilalaslamaniils
Hlushugativsenar 84.8 Winfeuay 6.2 ludusesaz 2 arunsatiunlinauny induls
wsilsdmasifiutanas 60 wwszaraniliinasldusslamiainanuisdadiAianas (Mackie,
1974)

Green and Mattick (1979) Manluiludagaulunisnanlusiulalaslavn

dardaeulniluly azlinsnesiluilindusardraiueduy Willuenmsliuasmyls
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Diaz-Castaneda and Brisson (1987) tunlusiulalaslamnianunldnauny
Wsiumnmeunlunadedtamgeny 38 5 3 wudihlilsiulalaslaanda-benas
67 vesldsiumaunaslifnadatiuings weinnslddselamiannainnsazanaailuduns
dlalfemisuny 8 &uanad wazAlnaINisnlunirtesvesleiuuazlUsfiuazanag
Jenkins, et al. (1982) wuindialdlisiulalaslaandanlitibenas 40 RN E I ERITEY
Lﬂuﬂ”m"ti‘Lgﬂ\‘iIﬂ‘ﬂ’]Ej 3 v 63 Ju nislfdszlamdanniulnsiauanandniien e
wRsufauiunisldvneusdanas 100

mahldifuawmnsdeadaqaurid

Tneninlamunl o Felddruresreamadiiadauananniamaeantan
(soluble fish extract) fhuimgatluntstiassany Whsuifieusuemnsaeadanisannnis
dataneiiatan red hake Fomewladarsumaluiiotan nudremadaadeilann
nstenaaneauTeInamadataa A Ay RN beef extract uaz
Aunndremsiatedenidannnstesaasiiatan red hake (Gildberg, 1993)

Sen, et al. (1962); Sripathy, et al. (1962) Anw1n1slfiaulaiiilusas
TlsAutlan Lﬁﬂmﬁmﬂﬁfmuéw?uLﬂumm?Lﬁyﬁqﬁtalun?:mumwﬁﬂ Faifluns Gud
nsAnmiljiranistesetraduszuy Tnefnmainsnuiuszullindfigniaeenuazs
nsAnEtanaressaulslunisdesiifednenenisazans LAZAINEN9 LA 19987
wnd annazfimnzantesnszuaunisie Apaufhinsa-snasinfy 7 a0dun 40
asrgaidea TnodlenBoudfaullsiufiazarstiiadldainnssuaunisaiu iy lnuild
TNt wudidnandaninninsenas 60 Lﬁ@ﬁﬁiﬂmmuammmqummﬂumé

NAaaY WuNHBNN U TR UA NI uNReaT A i

wlillau

wWhilmulundasoemldannistdesunagan (partial hydrolysis) 189815U32LAN
‘Eﬂ?ﬁuﬁd'uﬂuma“[uLaqalunailﬁnmﬂLﬂumsﬁmmaqmﬁnm lneldnsm (acid) #ne (base)
waulnlsilaladin Fenstesasiinguamuansy (Brody, 1965 #1983lu Fqqann
daeiR, 2544, wiin 4) Faf)

sy 2 Tsdlea =2 whillaw 2> Wawdng >  nssesiily

(protein) (proteose) (peptone) (polypeptide) (amino acid)
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avAtsznauniaalisasildinudsladifluninsvettwiney auiRreadinud
ANUANANAUTUALAIINAINTIBINTZUIUNTSEIREAATE MRIAINNNsEiaTeqaRiinanzay
wdanisdatargnugaliiseiasuazgninluinldiudie wulaunldasddnwaziiiuneg
P °” O" v 1 v Y o o v o d"
waatanAIaazareinld uazlinnpznaustaainsten wnizdniuldidueminans
TauuAfiGetiianalsa  (pathogenic bacteria) lutlaquiululnuléunannnistesaans
\Wedhd du warlsfiuannie Wesanuldinudsznavudaansaesiily wazaslsznau

a

lulasiauau ) Faduansiiqauniddanunsai sz Tondléiud  whilaudady

v
A

daudsznaudrAtydmitenmindaadeqduridtvanaalia 1y Jawideueznn (nutrient
agar) HaATeuusan (nutrient broth) WATLIANATTOALNLRALIIEN (bromcresol purple
broth) (Wathnn 3lanus, 2540) Tlusiu

taqiiuilenlfuluimuiudiutsznevlueimsiaesadaunistdgnssine wilnun

U

o o

f?‘ nium ldwn bacteriological peptone U84LFEHV Oxoid WA bacto-peptone 183
a o L ell a ' I v Y s d‘ a o 1 [
1% Difco  Mwdmannistaaaanalusiiuaindndfoseulasd Teednuazaininendlu
nsAnldvialan (Waey Fugilsdmad, 2539, il 4)

v

Stephens, et al. (1976) Anmn1ranaulanuanniia wazildanfe daflu

q

a

wvaaanissnuulsglis Tnanisddeslfifianszusunistienaatasaesigumgll 45
avAngadaa Aduilunsa-draviady 7 Juean 2 dalue drreamacililyiia
o v o (s =) v @ o s
nrUAUNIINIILI W lUneageumiesdlsznauniuail waznagaunsldifuanwisdiniu
d” a a o o d . dl a d’l o d,,
Wwenqauyise Taansdaiuna@onng (biomass) MAATUAENRINITINIZIAEN
Clausen, Gildberg and Raa (1985) ANMINITLHTUNMATNNINARAUANTALFAN
nistiasanasaacluan niillunsareassedlutar  (acidified and autolyzed fish
viscera) lunisldidluansamisdniunisiaiyreswuaiiGalaglfimredlulaines il
ua UFudranuiiunsa-sranindy 2.5 wanfiviiguuugi 23 ssAwaadaa uean 1
fla ddauaasnadduatdsenaudaalusiiu willng waznseaazilulinsaudonali
dndulaeldnnsszinagoyyinid  (vacuum evaporator)  uRsuiiaufuwualavizyinu
(bacto-tryptone) ann Difco Laboratory w191 FPA (fish viscera protein autolysis) i
neaariluianum  (total amino acid) MilussAtsynaumilaululairan wazluuansng
anuuals visdlauninidn andiulassendinsdy Tawmdu (cysteine) warnesu deliny

Tunualn vsdlauudnuly FPA  dmsunisnasaumuatunsalunisldfluansenvisg
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v
as >

o o a aa 1 v a dld I dl v
AnFunisasyaasuuaiiEanudr WeannesgyianauuaiGaiuanainaniazuandanluy
Ao o v alu e
NBLATLUAT BERuEnaInan1azwaden luildnzia
n¥ond Tantoums (2532)  Anwanaslddafisanniseuulsgl  Wevinnisnan
widlnusaenistassaesuaznistesinanisimneuladl  F9aniqstiasfqeaiuuizay
Usznaudaanisldineamadinsnivwaes (phosphate citrate buffer) uanlfiluiiaifeaiu

o o

v dl Y v o a o 1 3| 0 3| o 1 dl
Ui NANNIY 200 niusedans Uiusimuiiunga-anaiii 7.5 vannsdend
gruuni 52.5 avrnaaisa Wuean 3 9ol Vinandnsedhlsfuaaniuienss 71

Vecht-Lifshitz, Almas and Zomer (1990) AnnisinduinuanniAsuaaes
Trasnuudsgtdansunldifuanmsasameqfuidd  Tasinulilaunléainnsyuauniseas
o P S Ay a = e
aa1efaled1eATedlulananlugnse msa s Taus L FU LN UNANTIATTY 18910
szudnagasanmsilfuualaniiauntanisén (bacto-peptone) uazililauannilan (fish
peptone) nmranlfantiemases nageuiuda 9 Tla  AD Streptomyces tenda,
Gibberella fujikuroi, B. sphaericus, B. thuringiensis, E. coli, Salmonella typhi, S.
. . 1 d‘/ d’l d‘d
aureus, Serratia marcescens War P. vulgaris WudrRMNTaemanNilllauaintan
dudounanagarsnsailiidasyliaiauaraslalailngnin@euweinisitiulylinw
NNITAN u@nmnﬁﬁmwma‘m?n&lmmL%’Lu?:ﬂuﬁuﬁmqu (exponential phase)
dszanu 3 T 8 dalue Tuemsiilidlauanndanfinanndide 55 win wazdmsinns
a a 1 XK ' ol/ & dld QI [
wrrylagsantiunnngnne 3.2 win dupe awsniiddinuanntatuanannaziiugmnginig

|wyuda dunuilFunaugas lduinndranmsitidinunianisiniludiunanangae

amsgruldsiamililinu
mmgmiﬂsammLﬂﬂimmﬂummgmmqLﬁyﬂfgauﬁﬁﬁwuluﬁmﬂwLﬂﬂ‘lﬁmu‘?i
nanldannnistasaanalusiumaaiaulaillsfies (Agar peptone and other, 1960) at
Aruuali9n Standard plate count Aeanutiasndn 5,000 Ialatisieiadams Yeasts and
molds #amutiaandn 100 talailsefiaaans liimy Coliforms Wwaz Salmonella Wiamie
=

a . a

[ a d" d‘ o ] Q' ¥ 1 o <3|
dluniraanisiasyresimeqduvistatinau ludetradiauGusiuneuntstdnliitly

q

dy d,/ a a6
2AMITIUNITINTIRE TR AUYiTEsia 1]
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nsAazily

nsnazfitufigasiasearafly  NH,-CHR-COOH  Taansmezdilufinunnnlu
srsntANesy 20 18a lHun 1nadu (glycine) avanilu (alanine) @Ay (valine) Aadw
(leucine) lala@qdu (isoleucine) Wiaazaniu (phenylalanine) visUlanY (tryptophan)
Inlsu (tyrosine) Faumdu (cysteine) walnlaiiu (methionine) nsauadl"IsA (aspartic
acid) nsangAin (glutamic acid) 1adu (lysine) B15aty (arginine) Ba¥iawu (histidine)
UBANITIAU (asparagines) nzgmﬁu (glutamine) 11834 (serine) 3latiy (threonine)
uazInsau  (proline) dqw'ﬁwmnmazﬁ‘lﬁumdqﬁyqnﬁﬂﬂl%ﬁaLﬂmzﬂﬂ?ﬁuuau@uhﬁ
YBIFTIINE lwi%'nziwuﬁw:gﬂ@mﬂﬁiﬂ"l.ﬂt,ﬂuwﬁqmuﬂ:mma%m (catabolism) 484
mma:ﬁim:’lﬁmiﬁqnmﬁimma‘n*ﬂ@uﬁq@jf‘fgéfﬂﬂmud (Krebs cycle)  wazid
Tnalnlada (glycolysis pathway)

Fnausraliaresnsaezitulundasoillsiulalaslammiuiuesfssnauaes
nsmexRtuludngutudiu nanecdluiinusnnlulusidlatasiamm Tud ety (aurdine)
anfatiu Inadu ladu gu Twslu nsangeaiin (Chen, etal., 1992) TflauaziBunnmns
nsma:ﬁTu’LuﬁTfmﬂNIﬂsﬁﬂaTmﬂﬂLw‘?i"l.éif«vmmw’amma‘lﬁﬂaﬁumﬂﬁqﬁqqméq Tnesl4
ulmidaniaafisziunistenaas Seuas 65 wudnlsaulalaslawmi s nendas
naanganiingeqnfe Seuaz 11.92 sesawnAensaueathifin Seuar 8.81 giu Feuas

5.59 warlnadu Fesar 547 sy tnefiBunndamausingaie Seuaz 0.84 uay

[l ]
aak

4 = . as, des o ¥ -
Wanansunasdlszneuresnsaezilunliindusafifdedsznavdan nsangmniin

neawaqlnian lnadu T3u vizledu eranilu uasinsdu F9lfisauwany wusaldsiu

v

lalaslamanniiafisnanaidsznaudaansangmiin uaznsaueatfinluBunuiig

9 Q u

(nsmzdu Asufia, 2542)  dauldsiiulalaslamiinanldainidsasiudamin wudad

|

nunsseriiluiguduiy Tnaawinfuunsaesihidnivliun Aaeraniu qiu
v
oy wmlnleliy uazvidletly (@asfen datany, 2542) dau Kim, et al. (1997) w@m
Wshulalaslaimanndauiivendiannnsudiliotanen Taelfieulsfasaldanldfe
1 a c a 1 a a a I
danpin arnnsiessinsaezfilunudniinsanganiin 1nadu weanisaw azaniiu
ladu Trunarenfatululuinigs dounisudallsiivlalasiaamaindanamay
(capelin)  WudHaRAURNIAUsznauMatnsauaalnsain ladu A9u wazezaniiulu

g dowitdlnmuuazwalnlefiuiifunudien desainnsaeriluiiaesianis
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qry@elluszudnanszuaunsitaszyl (Shahidi, Han and Synowiecki, 1995 #19Bslu
Fude \Rusinug, 2545, ni1 17)

Chen. et al. (1992) limanasnanansazanaiildainnistenteuiis (shimp
hydrolysate) Taeinslduupiiidaatuwug Cellulomonas flavigena NTOU1 Ftunnsnn 1

Ramsnaneiug dsianssureseulsd (enzyme activities) aglutas 1.3 Ts 1.9 gllase

aaaRs Wethandesduawsm wudnBununandailige Sear 63.5 uaziinsaaviily

pd ]

a

aa - o e A a el a a p
V]Lﬂu@ﬂﬂﬂ?:ﬂﬂumﬂqﬂﬂ;j AR NATU BITIUU 1ﬂﬂ°ﬁu 1@?“ ATUY IWT@H LLﬂzﬂTﬂﬂ@‘ﬂ'\

2D

d‘ = ' a P [N o v aa o & o 1 '
n mumnﬂ_mlum@mamwlumumwunmmmﬂmmmwuﬁmﬂmq sz 1.9 win
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