A8ALUUNIFIAEY

AOAL

[l |
! G

Ennaaannlanvuiin Mludauresaieluianuaanniuaiminedaniviings
2991319 Wi tnAdusiams anfa (W) wnunainsanla Aualulies enedies
Jmdadirlan laaianisiuseettanasutsguiug wiluniuds audandiesdfusnas
Aelunan 2 F9lne AN TR AR NA AT UANNIENNIANNAZEIARLEUIRZANA LAS
% v v 09’ o Aﬂ' o [ % o o/ 3| Q’/ < v v tﬂ'
fefiaeianiueasesar 95 taeiiwin ien1dalady dAuduiudng uduadicniAsesun
\Wa (blender) AgnuAdllinaniug ussqlage az 200 3N Wivluguduisngungil —18
avAIaieg aiuinm newinuimases Insneunaaassiesinmiatiaunazatauinds

Tugfiunanmni 4 aaAgaiies Wi 24 dalus

vau bl
1. weulmidiu (papain 3.36 U/mg: Sigma, Switzerland)
1.1 WARANN 8NNZAZNE (Carica papaya)
1.2 anmouziiiung ﬁ”ﬁwﬁnimmﬂﬂizmm 23,000 ilamasu
13 anmasfimnzan: Aasulunsasig 6.2 AUUNH 25 aaAIaTea
1.4 Aua1NnTalunnseea (enzyme activity : unit) 1 qﬁm@u%ﬂﬁ‘lﬂmﬂﬂ%
N-benzoyl-L-arginine ethyl ester (BAEE, Fluka No. 12880) 1 Tulasiua (Mmol) A lunan
1 W@ flamasfimunzas
2. ultadiUau (pepsin 800-2,500 U/mg: Sigma, Switzerland)
2.1 WARAIN ﬁ”ﬂdﬂalunmww:mm‘m@wg
2.2 anwnuiiiung ﬁ”ﬂuinimaqa 35 Nlama6Y
2.3 anzfiwanzay: Aanandunsasig 2.0 UMY 37 BATAITEA
2.4 auaNnsalunisees (enzyme activity : unit) 1 qﬁm@uhﬂﬁiaimﬂﬂsﬁ

#lulnatin (hemoglobin 1 AA,,, = 0.001) AMalwaan 1 wA NaNTRIMNIZAN

\HaqRundd
1. Bacillus subtilis TISTRO08 (dn11Assanenmianiuazinalulatuarlszing
)
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2. Staphylococcus aureus TISTR118 (@anntiuddtdnenaraniuazinalulatium

ﬂi:tﬂﬂiﬁﬂ)

3. Escherichia coli ATCC25922 (NARINAATIING1 AMEINUNAIARTNNTUNNE

UUINUIALULTAT)

q19LAN

1. wuTmu (bacto peptone: Difco, USA)
2. 1@N1UaA (95% ethanol: Perser, Canada)
3. #ayNu (albumin: Sigma, USA)
4. m‘mlqimm@@?ﬂ (hydrochloric acid: Lab-scan Ltd., Thailand)
5. lmpanlansanlas (sodium hydroxide: Lab-scan Ltd., Thailand)
6. anAldniuAnseiiannullsfiu

6.1 nemdandnidindu (98% sulfuric acid: Fisher, UK)

6.2 daleu (selenium reagent: Merck, Germany)

6.3 nemuUEsN (boric acid: Rankem, India)

6.4 lmpsnlansenlas (sodium hydroxide: Merck, Germany)
7. anAndamitdmsiBunosladu

7.1 Ulmsdenawnad (petroleum ether: Lab-scan Ltd., Thailand)
8. emsBeieqdud

8.1 1% peptone water

8.2 Nutrient agar (NA)

aunstluaziATasNe

1. 1AIANTITHARZIBEA 4 AWMLY (Model PE 503-S, Mettler Toledo, USA)

2. |ARATATUARLIBEA 3 ALUUS (Model AC 2105, Mettler Toledo, USA)

'
A o

3. 1A AA (Model DP9000, Hunter Lab, USA)

4. \@A3a99ARANNLTINNTARANS (Atiorion, The Schrafft Center, USA)
5. 1A90ITAAINNTAANALLAY (HACH DR/4000, Loveland, USA)
6. wAreatiuiuaes (Sorvall, Biofuge Stratus, Germany)

v

7. Hun@eaqRuvise (Model 2020, Shaldon Manufacturing, USA)
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8. HunFeqauvisdaiiafinsagnans (Model 205Q, N-Biotek, Korea)

9. faumnntaununngamnilld (Model UM-Oven 120 L, UMAC, USA)

10. 'B"Nﬁ”’\muqmﬂqmuqﬁ (Polyscience: 8205, Pleasant Prairie, USA)

1. nifailsrausiu (Model KT-30L, ALP, Japan)

12, Tn@mmmfﬁ”u (Duran, Germany)

13. Lﬂ?l‘”rN’QJLﬂi"]:ﬁﬂ\‘lﬁ-ﬂﬁ‘:ﬂﬂumﬂﬂﬂi‘ﬂ'ﬂ:ﬁiu (GC: Model 6890 N, Agilent Tech.,
Germany/ MSD: Model 5973 inert, Agilent Tech., USA)

14. G\fiu 4 eeAngadea (SJ-J17A, Sharp, Japan)

eBe  oPe

15. gluaudia -20 a9ALTaIFaa (SCM-320SBD, SANDEN, Thailand)

16. WsaanRuszIMIIANS (B-490, Buchi, Switzerland)

17. Lﬂdﬁl“ﬂdﬁ’lLLﬁdmegﬂﬂLLﬁ\‘l (Model MAXI-DRY LYO, Heto-Holten, Denmark)
18. iesaailusivating (Model MX-795N, National, Malaysia)

19. gouAsasiiedinmziBnadusiu (8-323 SN 1259061, Buchi, Switzerland)
20. gouebasiieinspiianaslasiy (B-810 SIN 09967182, Buchi, Switzerland)
21. gawrasfiafiassiBnandin (SIN 60200010, Fisher, UK)

22. m?"@aﬁ@%mmzﬁlﬁmmmnﬁyu (Model MA 40, Sartorius, Germany)

23. NTILANHNTRILLAT 4 (No.4: Whatman, English)
24. galnAleiauuuudifen

25. Quuvialast

26. isestlaniin

27. TARTEaL

Tunauuardisiiunsise
1. AnwasAdsznaumaniizasdmnaaannilan
1.1 nulushin 1neid3 Kjeldahl (AOAC, 2000)
1.2 13nuldu 1aeidd Soxhlet extraction (AOAC, 2000)
1.3 B0 (AOAC, 2000)
1.4 Fu1nuiin (AOAC, 2000)

1.5 ArAuilunsmeng Faeesas pH meter
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2. Anwrtatauldinazaniaznumnnzanlunisanalidsiulalaslavan
' o 1 d‘ o a dl 1 a o 1 :/I % o

H2081490A 799 LU A LA NN UNTZLIUNITIFTNAQ a9 UAY 100 N5y
azanelutinNAueRd9u 1:1 aniudiumnuilunsasieliimunzaniueulniisfasaia
% a a & ¥ v ¢ as
fasasaranansalalaspaasn wazansazarslapaulansanlasmaonudindy 01 wafila
TnadfuArmanmilunsanng 1 2.0 davfueulailldu wazAiautlunsasia 1t 6.5
dmFuieulaitdu B lugunalianfinasiedaisaananiasan 140 sau/und
AINAN1IENNsEiaEF1eT INsudsanias 3 allasawls Ae

ad‘ E72 1 = =

2.1 aounninlilunnsees Aa 25, 31 uaz 37 a4ANTALTEE

2.2 wannMlunnseias Aa 60, 90 way 120 W

253 agudindureseulasl Ae $ataz 0.25, 0.50 waz 0.75 Tastinuiin

:: ° o 1 dl 1 ] 1 v oy = [~ a

annuutnslatantunstes luwAarantae llfinluwinmesilunan 15 wai
Wwengalfisenaeveuled Halfidungumgiides dildwgumiastaaldaauiasan 9,000
LA NUUNH 4 BeAIaTd W1 15 Wi arnduin ldianasnsasdaanszanensas
waunangdaula (Tusfulalaslam) ufqtnludaBuinlulnswuianualaegds Kieldanl
(AOAC, 2000) AMuItIANITALNSEBEAAETINATY (%DH) Tugaasnsaeriludase (a-
amino acid) TaeRi1e9 Hoyle & Merritt (1994) TaatinTusAulalaslaaniiums 1 Hadans
lanaaatly BN trichloroacetic acid (Sigma-Aldrich, USA) Aanudindufesas 20 3u1ms
1 #adams e lidiulszunas 2 win W ldtumdsedqaanuda 6,000 sauAaUIR
Whaaan 30 wd vndquresnanladuuuliBiassiiBunalulaseuianuanFouinauiy

Aaatinantaasliifianistasaanafanfames wiAUINs %DH a1

%DH = 1Funaululnsiauiazatalunsalnsaaalses@nn (TCA soluble nitrogen) * 100

Wanululasauismualudagau (total nitrogen)

ANUHUNITNARBININATA Taslfunun1snaaeuuuguAaan (complete
randomize design) AANUIBNARBIUWLL 3x3 Factorial 1N153ATIERAIIN L TUUT8Y
faya (ANOVA) wazifamifisuaciuuansisresAadsszdunistenaans nuds
Duncan's New Multiple Range Test ﬁ?:ﬁuﬁﬂﬁ’]ﬁm 0.05 Awaszilaaldlysunsuy

Uszaaanan 19ata SPSS Statistics 17.0 $aNAUN131E35 response surface model (RSM)
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a

v v
Trainnmases 3 41 antiuAndendiaseaeulnd Anudsdureseulad guunll uax

u

nai i lunnsden Mszaunistiaasaamunzanigaliliunmasessialy

3. Anwasddsznavuasadnraiilaainnisdas

Finsviasdlsynansaslilsavlalaslaimiild anafareaeuladuazaniaz
funzan Taeldiunaursesluaniufin fetreas 250 nfu WElusiulalaslamnivan
wiavinlunduszive (evaporation) fignuuafl 5070 asAaaides  Auditfunaesud
FazanelEianun 15 asaing anuinluiudialaennsinuiouuudenuds (reeze
drying) wdainnsiaslsznauaadlsivlalaslaamneiinanls Ae

3.1 B QLAY (AOAC, 2000)

3.2 1Bunnulisfiu (AOAC, 2000)

3.3 Bunnslasiu (AOAC, 2000)

3.4 1fsunudin (AOAC, 2000)

3.5 ssAlsznevaasnsaaziilu lagld GC-MS (AOAC, 2000)

3.6 And g4 Hunter lab

WReuidauaeasesdlsznavsastulnuiindald uaziluinunianisdi
(Bacto peptone: Difco, USA) lng/ds T-test ﬁi:ﬁuﬁm‘i’\ﬁm 0.05 Aps1ziiaeldllsunsy

192aLAN19A0H SPSS Statistics 17.0

a a a4 @ @ a <
4. nagauilsz@nsnnaanannlalunmsldifluanmsdnsuqaunid

a Ao

dy d” a all a v
nagauAuaNisalumndsdeqdwidaeilsiulalaslaanindnliann

o

darufinluaniasfimunzaunga anda 2 ianisulBaumsuiuaulnunianaedn

Inelinaaauiudeqawiddnalsaaiuin 3 ananug Ae

9

4.1 Bacillus subtilis TISTR008 (Ln3uwuan, a3 Nales)
4.2 Staphylococcus aureus TISTR118 (NgHLIN)
4.3 Escherichia coli ATCC25922 (LNTHAa)

a y A o e ' e & A& . y o
LATHNNALTRYNUNTE Tfﬂ?_lLW']ZL‘M’J@QUN@W“'\?L@ENL‘D@ nutrient agar LLﬂQu’ﬂﬂ

vunguugdl 37 asAnaadas (Jusvazinan 24 dalue Weasuionualinzialatiaes

U

v
=) a

a 6 o v v dy v = v va A
FIRAaUNIE LLﬂzﬂTUﬂQWNL"HN‘Hu‘H'ﬂQL‘ﬁ@ﬂQﬂI‘ﬂLﬁﬂNﬂ@ﬂii‘ﬁi‘ﬂﬂﬂt 0.85 'Luume]mn@uu.m

7 600 wilumums (A600) Ny 0.3 (Burndelufiuwingy 10° cfuml) wlatlule

a

v dl” a a 6 aa i d’/ d”
AN90LAN8TIRINANTEAUTY 1 HadanT 1611u81M31RE1T8 peptone water 1311AT 100



29

'
a oA

a aa dl Y v v O‘I o d’l dy a a
HARRAT NAIULANTUTDEAT 1 Taauminaasillnu LAENLTRAUNTENAUUNN 37

Cl
[l

BIANIATEA TYETAR 24 Talae AN IANALNOUAIELATEIMNWMAENIAIIN G
v v ' v

3,000 $RUABUNT WU 30 WH nansazatadaulaiaudadistasfioniinau 2 Af Waas

1 [ 1 v v

flallauuiafigumnll 100 asmaaidoa Uszanns 20 i dsndentminuite aanidu

o d v ov o v dl v = = dy a a 6 1 a

W ldevdnaulfthminuisa wdauFauianiuiuueation needmeyauyistuAas 1l

= 1 e‘ o’l o v nﬂ” a a o ' a d‘ d” d,/ dv

WinuifauAadaiiminuisresiaqaunsdudasaianiaealuemisiaeide

peptone water MisFeNaNUUIAURNERLH waz wiTaunianisAn (Bacto peptone: Difco,

USA) 192ids T-test NszausiadnAny 0.05 Amszilaaldlisunsulsvanananivana SPSS

Statistics 17.0

& K& o =& i e o
mummm:ﬁ%’mmumm%muummmmwﬁamwm;ﬂ‘lﬁmmw f
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iAuaaanLlan

v v “”
ANMIYUIAZDA

v

flmiudaeaniuea 95%

30

[

v ‘ f v ﬁ
Auiuiudunazidun A innuaaudu, Isiu,
v lasiu, 11 uaz pH
nanAusATdIL 1:1 ~— /
v
, )
0.1 N NaOH vi¥a HCI ]— U pH Pepsin = 2.0 Papain = 6.5
+ e
[ wulmd Pepsin uax Papain }i ZHIGING Y Audindu 0.25%
[ * )
¥ ﬂuﬁ'qmuqﬁ 25°C 0.50%
[
Tz8TI0aN soud | || 31C 0.75%
ouwi | | 37C
120 u
N

EILSIRGEIRIGAGING 1

N

v

Aalvidu

daula

v
UL

ANFau 100°C, 15 w1

)

)

ANET 9,000 RPM

74°C w15 wit

v

douladuuaznznauy

Awnmaiiunolulnsiau

(AMUTUANTZALINTEREAANE)

y

BanANTINTAMNNZAN

o v
NI

) "
I

U

- « dv -l ar
AATrzA Ty, i, o,

1, nemezily uazAn@

)

J

naaaulszAninnuanani il

mMsliflue
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