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Speciul Project title The production of sauce from sardine by-products hydrolysates

Name Miss, Tassanapond Boonsaner
Miss. Parita Pattamarungson
Miss. Sirikanya Nuskong
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Academic year 2005

Special Project Advisor Asst. Prof. Linchong Suklumphoo

Abstract

The objectives of this study were to study the production of fish protein
hydrolysates (FPHs) from sardine heads by enzymatic treatment and utilized the FPH as flavoring
agent in thick sauce product. Sardine heads were hydrolyzed by enzyme mixture, Alcalase (2.4 1)
and Flavozyme (500 L). The optimal conditions of fish protein hydrolysis were investigated.The
results found that using Alcalase at 0.3 % (w/w of protein content in the samples) at 60 °C for 2
hours and Flavozyme at 0.5 % (w/w of protein content in the samples) at 55 °C for 6 hours gave
FPH with the ‘highest protein content (63.20 % dry basis) and % yield (55.07 % dry basis). The
obtained FPH was light-brown powder (L*= 66.7 a*= +4.1 b*= +25.49) with an odor of dry squid
and had good solubility. The proximate composition showed 19 % carbohydrate, 63.20% protein,
4.3% fat and 6.8% ash. The FPH powder was used at the concentration of 3, 4, 5, 6 and 7 %
{w/w) for making flavoring agent in thick sauce production and their thick sauces were added in
fried pock. Sensory evaluation showed that there were no significant differences in terms of color,
flavor and viscocity (p>0.05) in all five samples. However, means of taste and overall acceptance
of thick sauce with 5 % FPH had the highest score. Physicochemical properties and
microbiological qualities of the thick sauce with 5 % FPH were evaluated. It was found that the
product had Physicochemical properties similar to oyster sauce, and was microbiologically safe

for industrial standard TIS 1317-2538.
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] o w EY Fy - w o w Vv S a a ey
nuiuth TaunadalanindedamsouasuaaziBuaadainiu Wramsisgresefunisd
ﬁqﬂ TAUIMNIZ marine bacteria
Clausen et al. (1985) FNEINISIASLUIATAITRATDUA 1ABIANIs U LA 1o 1y
anmAifunsaveaunsoalulal (acidified and autolyzed fish viscera) Tun1s 1&iiluaisens
dwmfunisesyveuiuniisulavlfaSeclutarnon (Gadus mortue) via Tuadsufie 1WA
d - - = a a [ u’)’ ¥
2.5 uaziiugungil 23 ssmaraidon 1ifunar 1 dlad didauveanalduaeiliznovudae
Tisau vt Ind uaznseesiilulunsowd v lfidudy Tauld vacusm evaporator Jins1zvina
s A gy roe  w ¥ a Y =
pandsznouniunil 1Tdun Himinuds YSursudi uaznsaozlilu aaensunaany
anuamsalumsififumsemisdmiumsniyvoanafidudSeuifvusy Bacto-
»
tryptone (Difco Laboratory) W11 FPA (fish viscera protein autolysis) insaoz i TuNavua (total
. y - & - | ' ¥ Qs
amino acid) fuidusddszneumiioulullainea uazluiand 19910 Bacto-tryptane  uIM1TA
3 =1 = % =l h, F ]
undu leasend Insau (hydroxyproline) HMADU (cysteine) HAL NDTU (taurine) Faluwulu
Bacto-tryptone tintlu FPA dmSumsnagounnuainsalumslafiuasemisdmiy
» ¥ 1
voauuafiFowuh Mramsuigianuuaisoiusnsnannanedeulunsianazuuafice
fusnanaamzswedend lulanzia
Jissim (1988) nenAnldinnsulssuiiar sounada nszen uazaSvunsaudu
] ¢ a o 4 qt ol =
udanras lueuland nTUFu (rypsin) Nanududy 0.4 nfuiadans gungl 37 esmisaidon
[ » s
Aio¥ 7.0-8.0 I 1 Au wenadrmiduveanasanth ladaihiu exmivladuc uduiua
. = y [y -y o S
(activated charcoal) USu1 2 ASuaagaas avluveunain 18 uazldanudeusuda 6o aae-
a a A - e ' \ -
AUFE 1M 5 WA INDARNAULEINTEINUT 159 (cerite) YDUMAIRHIUNITNTDIOMTIU 2
1 y o Fy = o } -
d e Tm 1M1 1a035 freeze drying (192 oven drying Taovia Tz Idmanintseanwdoe
L4 ] [ 4 ]
az 79 (wiw)  vsniimindagAufilsominiaihmsadannseian1a Tunamey

-

o -~ =
anuaselumsifidiumserns dmiunmsieTyussgdunis lasmualonemisgas

L

A1 8 gas o uifivuiy naasudeyianien wuh msafad I8 derumahudats
2 ?‘iﬂ:ﬁnﬁ'uﬂmmﬁanqﬁﬁum%ﬂﬁ'auuazmmsna:mmfﬂﬁ' ieazawl{msazai0find
mioaha nsnaaeuanuannselumslididuasemmsdimiumsngveandunid wodh
oz Wansadasudanieldonndm laoeu lanimuisa ldnaunu beef extract 14

iuedad yAuvE inimsAnuigmis oSy 14ATuem1shill FE (fish extract) Hrun1sd
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b 3 » » » .
udana 2 35 1dodned Tanmwizedntagassmsillasaiannusanioldnimiamsgasi
WUDMISUTe (agar media) HazFATOMITADUYDUNDL (broth) napasulikanIsade
Staphylococcal toxin MAPUNUDIMITN beef extract 1A protease peptone meag:

Vechit-Lifshitz et al. (1990) Anamsimd lnuninmumovesIsaamuls sillann
» » . )
1HduomisiBoageydunid Tavthnll leudldsnnizuaunisdesaniodusvounssaty
» » L4
Ua1(Raa and Gilberg, 1976) wanlugasermisdoadendnfZsufvunamsniyvouis
v aq ¥ a4 ) 3 H o ¥
5¥HI19YAIDINITNIF Bacto-peptone Alld 11w iuvininaia uaz fish peptone Masonlda1n
»
HOINAAY NAADUAIYD 9 ¥iia AD Steplomyces tendse, Gibberells fujikuroi,  Bacilius
sphaericus, B.thuringiensis, E.coli, Salmonella tvphi, Staphylococcus aureus, Serratai marcescens
¥ ¥ [ »
WA Proteus vulgaris Wu1BMSRoAF0NY fish peptone iTuAMHANBgA SO T 0105 Yy
YA 1 ] 4 -‘3 Ao q’ Y =
144 fiviavealalofilnginiugerusmisiill Bacto-peptone w9 NI SAs1MT195 04
dy . n.a ::a =1 =1
woluszoe exponential phase (ﬂszmm 3-8 ‘]ﬂTiN) luemishil fish peptone UUINNINDT 55
i waz 8RINTes Yy lausanuliuinndide 3.2 11 Wufe 911571 fish peptone UBNDINIZITHY

onTIM 9T uds FuhuSuauvod TANINN 11911791 Bacto-peptone iy dunausndgu

2.6 Wlsanlalatlamn (Protein Hydrolysates)

Tus@uTalas lamm Suindunsdaiudl 1990 fssmeBumnsdilu Tngaufildnaa
18un ngmudraend indu utls o nmau Bad unzageudnalne gy e ldifiuaniy
ndusaluems ﬂﬁ"usa-?i'lﬁ’i‘fuﬁwﬁmaﬁmqﬁmm:aaﬂ’ﬂszﬂau-umﬂmazﬁ'iu“luiﬂiﬁu
T

2.6.1 Is@lalastaiwneinlat (Fish Protein Hydrolysate)

AuTusfudlarfigndessn I8 Tnaml Ind wWulau nsresdiludass n3sudins
wartEn uadmmniesdamen la Tus@on nsanfedts Haimdonud? 1Y e
Yourtedudamaienvesowlasd Yiufior Wihinmedasmsavarwlnioylsnsonlag
n3o nsalaTasnann 111U Ifdutunas it (Ockerman, 1992) Tilsaulalas lawmii
Ronvmluiuties fisamilsznauaaiiufesas Tassiminuadsil Tusauevas 85-90
TviiuSevag 2-4 wazidh fovas 6-7 (Hall and Ahmad, 1992)

Pogriuiinsir TusATe ladnionland (proteclytic enzyme) 11 umisdosTalsan T

=

] ™ ] o -
MNezueulsionds a3 nievdaunss 1Rumeu oy oulel Tusiiay sindiy

»
d m o - ar o o . —ye
mu‘lmumﬂmumuhﬁsﬂﬂmu 1INTA7D iﬂ'l.lvl"b'n TI'Iﬂl%ﬂllUﬂﬁl?U Bacillus subtilis  ung

3 3 - ¢ o 4
wulwsinindon Aspergitfus oryzae iiudu ifossnnsndaen TaduSgnimegaamnisy



wndu ms e e luns 1o Tas lTad T sdwiiuisaidss@nsnmuinhigaez 19U Tuw

3 =]

) o
i Indge iiosnimen Tl uwizinzemomsasiu vy anuasmudsnnuiow il
a 1 ar 1 d or  as : =% - ¥ o o' W
anudunIzReRInTzAULasAdu S sannsaden 1deiiaeu lad lda a1z ay
”" a o =4 '
doidvvoanisifeuladlunslelas lagldsau Ao woulailisnune nazeralsauuly
Hufwensy (Brody, 1965 ; Light and Smith, 1963 ; Peterson, 1974)
ar [} ] v ¥ o« = . o L= '
fetrusy mstsoiiie Iaoeu lsinlEu (pepsin) tou trdUauesdesaisdiznon
4 o S | a [} : a o
Tuitleiiwati Ifinamsnaunaussrie ldsaun Tuazanniinu Indmi Ina (polypeptide)
o . . o . . = : = a a ]
Nount)Ind (dipeptide) uaznsnviilu (amino acid) NazmwdupamITlIzneuNEONIIMS
s a a4 =) oW ¥ o aa L] & ]
afinlalsau (peptone) BeRYsEneuMaATussmsi lannlffsmnisdesaaiedslszneuey
Tugdmsadalusaude lidiunnsuivou uorgamuifvesmsadalusdueisiini
1 ar .g v o 1 [} 1 4 ar i L]
HAnARAMINBgAUAINAIveINIZYIUMstatantldanTizRIuguHAITINNNISIoY
= = L 4 ar ¥ . .
amwhagaiimnzauduaasenganszaunisdos lavdivanmIfidunais (nevualization)
o g ¥ Awy ¥ > a ='|1y a o ‘i‘] oA 4 4
uazmlfasazaon ldude arsafaldsdun ldesidnvaziiusadimassomieia s
= : 1 ¥ ¥ aw 3 oo d &8
asaazawlddluiguaminududuiidenisls msdsznevilidnyszndwniany
o £ = o » R pe
fo n3uTau (rypone) Fuasuuldsniinslndifvaiulaslfindu (casein) Wuasaadu
(Bender, 1975)

Yy P =l Q’ LY
Tasimsanuinsndareadjasadeninsurasnaves lsamgamvnssuns #ania

L]

d ° ry ' g T L
Wonute Taminrumasnaldun 1hdude wsesdaseu lxidansa Tasldnaududu

» »
Zouns 0.5 11 90 WA Aoy 6.5 gamad 50 ssrmradoa snlAithnihdudeada 1imiv
a o’ o = = - 4 -
inhdufaadai ldundaiiuasate kiafusiroadadaladioinnSoudfeunedm
puamiurearesu sy miaisamanu il indfissiann daiuminiing
e a a0 - & v o ¥ a 3 ar
i lramiugamuassuiherannsadhedadun imifiesh Idmua s anae Idiy

- ) J g hrd
Aui Innemlszmanidaday (Sudiy, 2545)

2.6.2 TsAnudanvuvn (Fish Protein Concentrate)
v » [] »
i Tds@uf ldemitensoeyar nssudtmssaasunmiduveuilansotmuilan
¥ 3 A y a oM ™ o Y A & s

& adnindounendINveeT s Juiu o lal sazmisi¥nausaeenll simiuiin
afaw 1y asinausafimaseen il laslddaviasais wu tienien lelxlils1huea
-\ d‘ F_| -4 [ ]
ndanniidedaniazaiween liuda i ldvuds ua Tdstudanduduildnasinnuiuey
Tuzsiadovaz 2° 4 (Rutman, 1974) TsAutanduduiinatvyiin iu vise Tulinduse §
o (Y T o o Fo @ -='| r- o (Y roo - =
Tt Biifundndovas 0.75 wiied Wuksiddanan T luiiulufuniidosasz 3 uasyilad

Wudanlum Wluanmiigreuniy fimsth Tlsdudaududusiiaeuas il ididuemis



i
fae

waryiia 19u wigd1 yuuils gl ludu ed Tidulussdvgaunninmssliguauila
13081389 A 15U N13aza1e N1INBED (Hall and Ahmad 1992) T¥EmsfAnuuReuTuse
aucaianmifvesTusau Ta Tadnunsiiou s Tusmeanmoriia urimssendie
Yo red hake oUTYsnmauTAnTaraonu dleldion sl Tusua (pronasey Fudhy
wouTnin1ans #11891n Srepomyces  grisens idovamuTdsauluiorarTasldaa
WuduveuouleiPovar 1 (Taoimindiela) foungl 34 evruwaidoa fiey 8.5 1y
121 20 51 Tus ax I T sAudandududitinsazan "lﬁ'qa'i'fuﬁﬁ'aua: 94 (Tannenbaum et al.

1970)

2.6.3 3mwanldsaulalasiatn
= o :: F o A ={ ’
Tusaulelas oy Wundadusinldenmsoovamolusay s lusauRdesaan
[ 4 9 - o : : a A o o
udrzdsznoudionseesii lu milInameduasaunallsauniivuia luanad@nas nseda
Fsmswanlaona 118 3 5% 18un
2.6.3.1 M3ties@a1vfnEnIA (Acid Hydrolysis)
Yegiiuiimslensalelasaaesnununiadaysn msziinnwawiselums
midiuszml Ind uaneen lduinninsadayn Aszdunnududiudoriulunisdovss 14
ninlalas aao3nsauduauTou udouiailyvifie 1iiansnoud) (Black humin) 1u
sENIIMston SuiluraN1910013535A 238951 Tardy (ayptophan) Aua1d Tulawsaniilu
A9t azdnilyw fio nsaetsdnaremsimonsaszii Tutnasiia T8un Fmadu (cystein)
= o = . o J L") o
waz N3 Ty (ryptophan) Taomisvimiufauinniotsohivala duegiussiilsznouves
-9 [] H [] o
Tus@u gamgdl szosmimstey sesanududuvesnsanlglumsdes (aamas, 2538)
2.6.3.2 MISHBEAWLAN (Alkaline hydrolysis)
] P 1 = 1 =1 o
a1 19 lumsdesTsau 1aun TmAoulensenles uas umSeulensenlan
¥ [
saufuns anufeu msivarsdesii lissoioy 1leanarasz hlviaonsaezi Tunaie
wila lAun 81331 33 03 oty Fadu uos Fmadu (Bailey, 1967)
msgesaasllsAulavlynsanieddivedarmelszms fe
1. szasaiimeldannzfisoudrapuuss Idanumdudusoinsaniedrnganiold
gangigan uagldnm lumainlgizennu
t ¥ o V) - ¥ ¢ A - a8 P | 1
2. nelvifinilgniuFesmsiansougunselinseeiio insnnnsanioals
] =t - ] -] a > oy = L] -y
3. mistouaats lUsAaudonsansoa1e weiinai dnssez i Tuu19yie 1wy nSu-

Ty (tryptophan) Faiiu (cystiene) 34 (serine) iTudu gavias 14



23

) < - - aa . . 4 - .
4. ﬂﬁﬂﬂ&’llI‘U‘U'N‘lfuﬂi)wmﬂ"l_lﬂﬂiﬂ1 racemization marﬂumsnﬂaumm L-forn L’ﬂ'u
é T L] Q
D-form 35 1900 lianani01i1 1y 144 s 2 Townd 1A (Olcott and Fraenkel 1974)
5. MUAAASNOUART (Back humin} 1HIEHMINILUIUNITO0Y IAADINAITILSIUD
= Y s a aa 4 ar = ] e
sz i lun3u Tainu (rypophan) fun1i Tulamsadifiegluiagdu uaaimisadiia
da = &
a3 lu'lansald Tas 14 nsaniinnudud vazdSuauindy
6. Mawnsaszii luuewiia 1aun n31Tau (ayptophan) asaaadu (cysieine) N13
a F- ] » ¥ 3 1 ar ar v u’ ] o ) =
Mawazuinniodsum laiuegfuiledode hili Ao saddsznouveslusAugungd
il =t o
szusramsden nazanudutuves Tusiulumslalas las
2.6.3.3 mitionn 3001 (Enzyme hydrolysis)
] - 9t o o =4 = a or ¥ =
n1soeuTils@u Taoldeou s aasdriledallsdenaistsznis 18un vitauaz
= 3 o a 1
nnTuranaves hlsAusidlumnsdadu siaveuou Tnli 1 lumsdes Sruua Tumnaves
Tus@uivualng 01918 Twfin) Inadisivinalng usez 1dnsaezd TufidesnisUSinades
niolfion Tl hifaiuszuonsaesllu sxi I a5 inmnsaozi Tuiidosnson (Light
and Smith, 1963)
ar ] 4
taduniinanenslslat lasalsfudnonlanl (Mohr,1988)
Y = o 3 ﬂ'l 9 1 =
1 silauazauna luenavos Tsdunldiduaisdsdu 19u surmvesTuaga Svua
Tngiun naziowlsnlluisew lmindaRussysansaeziilu Temanez1dnsaozii luiton
] ' o o o
aintsgeslsiunt luanmin
2. Ruszfignaes 1y Wunziignoesegluzrues Tuanavuialva) naveanszuaunis
dooo1 M1 14 Inamd Indnie TulsAundaneivinalvng udve1dnsanzii Tundeants lu
Ysmandos anslalas ladesaud drou laninldaunsedosfiazmisvau1dnsae=i Ty
LY 3 1 ar cf 1 o =y ¥
niosam Indmodu 9 18luszezanm q fu fez e lslas ladiaznsassii luuinni
unszmde IsduiiduTuanalngiouns
2.63.4 munasavulullidwlslaslamn
mstovaaie lilsaudmen laiinne WiiallgmluGessavy duiidunah
[ » v
anuvuiaAafuevs il IsduduesdisznovlulSuiugs sevuflidaninm Inds
< J ] ’ o = Py = ¥ : P
At T3 2HIIN1SEPUAMEAI proteolytic enzyme w1l Tnainasyiauaivuayiavnius
Y a P 1 ' o o o a = 2
TWsavy nsnezil lumoigamIngaziisanau vu nu nlSer nfelsamiounysa
- L] ) _y a_ = d. -y J d.
(Kirimura et al. 1969) uana1lamwtiavoansaeslilu nsaezil Tudassinatuilenn
' »
midesanisdoen lad dneslinsmeuuinninssesiilufiliogausssund uonvinil
lad 3 a L oa wa . [ - o
oWl IndNii9 23Tl side chain AlleaiAiiiu hydrophobic iWuparlszneuafluluagsiines

152U (Metoba and Hata, 1972)



= 4

Hasdszneunaresiiah IWsavy Tavdndssduunanituuuiinesiiesnsiniiy
T o A " - ] a4 o o = | d’w [
1 5o waziny WuiSeswnnnzes vt wnuduiutessavidmainsulnseada
Qs 1 54 as o Y o el o
vouiu so1elsnmunuduiusveslnssadensaost INAUA VLRI IT9 Y L-amino
acid ﬂmwﬁaﬁmmaqaﬂm side chain N hydrophobic group vtz D-amino acid 1)

side chain 13U hydrophobic group I¥ALIAUNTLTS AN (Kier and Pharm, 1972)

A3 2.1 LIAAITAYIAUO9 L-amino acid LiaZ D-amino acid

Taste (times sucrose)

Amino acid L-Isomer D-Isomer
Tryptophan Bitter Sweet
Phynylalanine Bitter : Sweet
Histidine Bitter Sweet
Tyrosine Bitter Sweet
Leucine i1 Bitter '@ Sweet
Alanime. Sweet - Bitter or Sweet
Glycine Sweet Sweet
Arginine Flat or Bitter Sligthly sweet
Aspatic acid Flat Flat
Isolucine Flat or Bitter Flat or Bitter
Lysine Flat or Bitter Flat or Bitter
Proline Flat Flat
Serine Flat or Bitter Flat or Bitter
Threonine Flat or Bitter Flat or Bitter
Valine Flat or Bitter Flat or Bitter
Cysteine Sulfirrous Sulfurous
Glutamic acid Unique -
Methionine Sulfurous or bitter Sulfurrous or sweet

AU : Kier and Pharm  (1972)
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2635 iewliilun1sdenanelys@u (proteolytic enzyme)

TsaTelaanew laafiuen lmsif ddgyrianielussuumsdesaimisg
$reme e lafmaau wiudu TaTunsudu laslisalelaaneu laieevimsdeeduss
el Ingrwes Tulsa ISl ndmodun uoznsassilu TusiTeladn oulwfidemiiy
warode 18un nlfima Tusaea Tdsma il nalalsina Sdnval§ase fio aaw

Wuszwil Tnadani

AOOHA
FiHz-CH-C-N-CH-COOH + H0 + 2H*
I
O
R R

| l
*NH3-CH-COOH + *NH3-CH-COOH

Mofice the paosiiive ions formed from he aming adds.

1 »
g1 2.10 dnvalfiTnmsaaneiusznl Inddami

i hitp://www.chemguide.co.uk/organicprops/aminoacids/hydrolprotein

Y a  a = o o ' o o -~ o o A
unaamingeslilialeladneulml wuluiumenyuiniennldoninny dadi¥en
uazuunfiSo (Bailey, 1967) flayiiuTlisale ladneulminadaldnngdunidl&Tuns
souFuann mszilduyulunisndad TaouvaavealisdTelaaneu lmif ldnlums

gammnssulduaaslumsan 2



c; r = <y o't 3 < w
M19h 2.2 umasves Tusdle ladniew Tvif ldunlumsndnssdugaamins sy

il 19z Toand unasvaaou Tl
Oriental fermentation Aspergiffus oryzae
Aspergillus falvus
Bread making Aspergitlus onvzae
Cheese coagulation Mucor miecher
Mucor pusiiius
Cheese ripening Penicillium roguefort
Meat tenderization Penicillium caserilum

Stomach of ruminant
Bacillus substilis
Solubilization of fish protein Aspergillus oryzae
Papaya, pineapple and figs
Protein hydrolysate (flavor) Racillus subsitilis
Papaya
Plasteins Bacillus subsitilis
Papaya
Detergent and cleaning Bovine and porcine stomach
Papaya
Bacillus iquidformys
Bacillus substilis

Steptomyces griscus

U1 : Loffler (1986)

2.6.3.6 Miduunyiinllsalelafneulast
msdmunsiiaveslsd laladneu lsiwulaoald fe n1suunlag

o -3 - S, a ] é )
Mann13 unsHIURAso1 (Hartley, 1960) uazna'lnn1sviteu (Ui1dl, 2535) Faeeen 18y

4 1sz1nnde



. @5uT/sfaied (Serine protease)
o P . el a L o
mu"lmu“lunqnumwumﬂuwm endopeptidase e lyiRdfsnssmeu lﬂﬁ]fldi]’ﬂ
a o ' Y] a a o a o 1 e wa
Tumprniduas nduTlsfeanaviiainanlay Strepromyces sp. 1o lalimariis auiia
»
ar o . . = a oy s Qs ]
milaudu Ao QﬂUUUQIﬂU DPF (di-isopropyl-phosphorofluoridate) mav:mﬂgﬂimnnﬂy
= -9 =9 L] 4 1 a =§ =
leasendnvonyyasa (seryl residue) TuvTauisweueulyl ndredmionilsAoloyya
= ra s 1 o St () 1 o g o da
wFaegiusas usu Tl nimjasaogiusoad lulslUsfwe Ay phosphoglucomutase,
»
s 1 ] v, o 1 =
alkaliphosphatase BN INTAUIATNBEMIRBIVY imidazote BYUTIIANTY (U514, 2535)
2. waaullsawea (Cysteine protease)
veadonudiuTysdee Ao Sailuwan endopeptidase uAiny SH ununy oH u
a T U4 1 d’ 1 ) ar =~ 13 = [ = =
i ey lslimariiss hdvengnununi 1l lufy uanauisosdaldnnydunss
- o 1 = ad [ o 1 a’ 34 [l é
Aenssweulminvgegasresfieniunaredrsiranulalunguii 18udl 1l uds
UszneudvasIndmi Indmo@odilsznoudaonsasziilu 212 nsaesii Ty uazduqa
Tutona 23900 Aadu Hiuinans1lioyya cystine, histidine ¥3® aspartic acid
3. wyialaTlds@wd (Melloprotease)
< = Aaa d a ' oaa ]
wods Ts@waniideouveslansinlulumenaweulsinosinlul§itoinsdes
¥ = 1 as o t [ = o t J:I o
nanfe  egludnumzveslaudames wu  Fined  woulailunguiidmundaiiuwan
a = o e o 4 X 2. -
Exopeptidase 3 fanssuimuzanlusieiiios Hilunans anuasmuiviuiolusabon
= P ™ r ar o !
aoou luBnn1anieezii chelating agents 86191359 12 \Wavnueulm! Tasnisiadouie
ot o =
araenunaFensd (U, 2535)
oo o %
4. uwonthianTysawa (Aspartic protease)
- ’ o o o o ] u’q’ o =4 a
fnymivenganinnsausaihianluuinaswon lmitiny Taena ld uaziinisia
o L] ] = a & 1 o ] a’ & 1 ) o
UfATndesgegalutiiesiiunsa dadetraeu lasilunguilldun isuiiu 1Hudu

(15182, 2535)

2.63.7 mindnhlsdvlslaslammianlfieutas
ar = = o . ]
TuiagiiulslusaToladnion sl (Proteolytic Enzyme) v1nfis 1u iy
o Y 1 = o o ] L4 = . apa
Tusfiiou vindad (v WSy uazangdund wwowlalnnuuafiGe Bacitfus  substilis
g o o o ¥ =
(Mohr, 1988) Taedmuaamazmanauamuzasveson ey n1sldonlaldes TusAuss
Py ¥ 9 [ 4 ¥ @ =y apay =y ar (c‘d o '
annmslEnsauazais sz ou lsfazdiilgasosnanusand Tnanlinsaes i Tuua
» (d

azyiaduiu laohidmonsaoziilu uadeidoveada Ao oulaiuTqniiismge Ligh

and Smith 1963)



tou larsi Afinauerutia lumsis wiRTuimsdesaaiussmd Ind Ty Tus@u nield
Fungulnag

1. sanlanhlfiine (Exopeptidases) Lﬂumu'lcuﬁﬁ;ﬁaﬂﬁﬁ?mm5u'auﬂmuﬁ'uﬁz
il Indlu TalsAumsdutmoueaviesii u nialnsuemhninendamniu §106 w84
wulasdnguii 1aun exfilunhfinn afvendanlfina lanllfma  wasrar 1Tt
A

2. Bulanfufuna  (Endopeptidases)  ifhutew Il swWiisninsdesanonuse
i Ind T Tosin Tdmaesumis imwsmedmaesdmmini - Sretivonoula]

»
L |

nguil laun

TsaealuszuumuAueIs  (gaswointestinal proteases) ¥4 WAy (pepsin)
NIUFU (trypsin) TnTunsusu {chymotrypsin}

- Tlsaealumniy tvn dudu (papain) Tusiiian (bromilain) tag WGy (ficin)

- Ts@ma moluwaradas iy ausydiu (cathepsins)

- TsmeaninuuaiGutazsmartia 19U FURATY (subtilisinsg) Hmialusiion
(neutral proteases) toam la llsAtea (alkaline protiases) Hazdanuad (alkalases)

iesnnnistesamulysiulasldionlsnilsdea Sl sunimsldnsande
A1 fanauuda mldtanSSuiineaswan Tdsanlalas Talmoinunas Tusaueeg Tay
19houlani TalsAioe dai

Adler-Nissen (1997) finwnisdevaawTusaudamdealaolsionla alcalase Wy
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. n509%A pH
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5. Water bath (Memmert ,UIC)
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8. Deep freeze (VX350)

9. maﬂuﬁmaﬁ' (Thermometer)
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11, 1nTea3tns 1z 11l5Anves Gerhardt
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13. 1@ (mufile furnace)

14, é’anan%’au (hot air oven)
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31 3.4 19504 Deep Freeze (VX350)
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SPINDLE CODE SMC
RV1 01 1
RV2 02 4
RV3 03 10
RV4 04 20
RV3 05 40
RVE6 06 100
RV7 07 400
HA1 01 I
HA2 02 4

“HA3 03 10
HA4 04 20
HA3 05 40
HA6 06 100




SPINDLE CODF, SMC
HB2 02 4
HB3 03 10
HB4 04 20
HIBS 05 40
HB6 06 100
HB7 07 400
LVl 61 604
Lv2 62 32
LV3 63 128
Lv4 64 640
LVs 65 1280

SPIRAL 70 105

SPINDLE CODE - SMC
T-A 91 20
T-B 92 40

T-C 93 100
T-D 94 200
T-E 95 500
T-F 96 1000
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SPINDLE CODE SMC
ULA 00 0.64
DIN-ULA 85 1.22
TSEL-DIN-81 81 3.7
SSA-DIN-82 82 3.75
SSA-DIN-83 83 12.09
ULA-DIN-85 85 1.22
ULA-DIN-86 86 3.65
ULA-DIN-87 87 12.13
SC4-14 14 125
SC4-15 15 50
SC4-16 16 128
SC4-18 18 3.2
SC4-21 21 5 |
" SC4-25 25 512
SC4-27 27 25
SC4-28 28 50
SC4-29 29 100
SC4-31 3 32
SC4-34 34 64
SC4-37 37 25
CPE40 40 0.327
CPE4l 41 1.228
CPE42 42 0.64
CPE51 51 5.12
CPES52 52 9.83
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