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3.1.1 Jaqgunial
1. Autoclave: SS-320, Tomy, Seiko, Japan
2. Autopipette: Acuboy, TECNUMARA, Swiss
3. Erlenmeyer flask: PYREX, USA

Incubator shaker: Innova' " 4330, New Brunswick scientific co., inc., New Jersey, USA
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5. Laminar flow: Holten lamin Air, Allerod, Denmark

6. Micropipette: Model P200, P1000, P5000, Gilson, France

7. Oven: Memmert 854, Memmert, Schwawach, Germany

8. pH meter: MP220, Mettler Toledo Ltd., Halstead, England

9. Spectrophotometer: Spectronic 21, Milton Rag Ltd., USA

10. Volumetric flask: 10, 50, 250, 500, 1000 ml, SCHOTT DURAN, Germany

11. Vortex mixer: Vortex-2 Gene G-560E, Scientific industries Inc., New York, USA

3.1.2 Ml

1. Boric acid (Fisher Scientific)

2. Calcium chloride (Ajex Finechem)

3. Potassium di-hydrogen phosphate (Carloerba Co., Ltd.)

4. 3,5- dinitrosalicylic acid (Fluka Chemical)

5. Di-potassium hydrogen phosphate (Ajex Finechem)
Di-sodium hydrogen phosphate (Merck KGaA)
Folin-ciocalteu’s Reagent (Carloerba Co., Ltd.)

Glucose (Ajex Finechem)
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Magnesium sulfate (Carloerba Co., Ltd.)
16. Manganese sulfate (Carloerba Co., Ltd.)
11. Phenol (Merck KGaA)

12. Potassium sodiumtartate (Ajex Finechem)
13. Sodium chloride (Ajex Finechem)

14. Sodium carbonate (Merck KGaA)

15. Sodium di-hydrogen phosphate (Carloerba Co., Ltd.)
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16. Sodium hydroxide (Carloerba Co., Ltd.)

17. Sodium nitrate (Carloerba Co., Ltd.)

18. Sulfuric acid (Merck KGaA)

19. Trichloroacetic acid (Carloerba Co., Ltd.)
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Agar technical (Difco Laboratories)
Bacto peptone (Difco Laboratories)
Beef extract (Difco Laboratories)
Birch wood xylan (Sigma Co., Ltd.)
D-mannitol (Ajex Finechem)
L-Tryrosine (Sigma Co., Ltd.)
Nutrient Agar (Difco Laboratories)
Polymyxin B sulfate (Fluka Chemical)

Phenol red (Fisher Scientific)

10. Tryptic Soy Broth (Merck KGaA)
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%umwaummzmsfgmuimmm aﬂummimm Tryptic Soy Broth (TSB) 911U 50 ml ﬁ
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WU Bacillus subtilis 405 MY3RUURMI NA Nigamgll 30 °C lunm 24 ¥ wie
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3.4.1 MNHANABIGAS 1 : SBM-F1 (#A1)asa1n Han-Seung Joo 42z Chun-Soon Chang,

2004)
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K,HPO, 1 nSuADANS
Na,HPO, 1 nSunAvdAs
CaCl, 0.05 niuAvaAS
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azawdunaunaualiidiiu aewih ludainsengungil 121 °C ANNAY 15

g A’ =
Uouanoa1s1aiid Wunat 15 um

3.4.2 MNAANDBIYAS 2 : SBM-F2 (#au)asa1n Han-Seung Joo 1122 Chun-Soon Chang,

2004)

MAeIMABS 15 nSuADanI
uthend 1 nfurdng
UUHY 4 NTUADANS
ylase 4 NFUADANT
K,HPO, 0.5 nSuADaANg
datlu 4 ASUADAAS
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3.5.1 Y33n%11m123a29% (Chaplin, 1986)
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Tao75 Dinitrosalicylic acid¥U310ATIDYAANIU
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1. dlaarsmeraniilsanimanmunzauun 0.5 Nanaas ladaslurasanaass
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2. N300 Casein 1 Nadaas 1 lhiviigungil 45 °C Wuna 10 win

3. IANA30TAY Tricholoacetic acid 2 addans iNenyalfnso1 uaz 11 Tl
gaumgi 45 "ciilunan 10 win
° . - < a

4.4 Centrifuge MU0V 4,800 rpm 1uria 5 i

5. dnlaasazanolan 0.5 Yasaas ldaslunasanaass

6. IANA13D201Y Sodium carbonate 2.5 Naaans wau iy

7. @NAIIazaY Folin 0.5 Nanons nauliidiu

8. ﬁuﬁqmﬂqﬁﬁmnﬂunm 30 uIN

9. FAMINIIRANIUNAINAMINLIINDY 660 W1 TuAs B1UMANTUTY YoalSa
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HaANMAT N 1A INMsTosaAIIALY 11PN MLNATTINAITAZAY Tyrosine NA
Wyt 0 - 60 lulnsnsu aeliadans
° " a o o a a T a aa
10. furmanenssnvedan lmi lisawa (giiaaoiiadans)
=
N384 control

1. Tnlaasaetiaun 1 Haaans ldasluvasanaass

2. AUATAEAY Tricholoacetic acid 2 Hadans ongalfnse

3. {ANTNIAZANY Casein 1 Hadans 1 T uuhgamail 45 °c Wunat 10 win
° . ~ o s

4. 41111 Centrifuge 1 MWI5250V 4,800 rpm 1Wura 5 i

5. Yulaasazanelawn 0.5 Hadans laaslunasananss uaziinsnaasusuifen
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Hewvesfnssuvesdan lavlisded : 1 gila (Unit) veansnssuvessant lari1ushed

A Usnaudu lminannsadesaais Casein 1411 Tyrosine 1 luTnsniu molunal 10 wii

ngumail 45 °C uag pH 9.0
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2. Apsevgasemsluiliy  Alikasresnouasuazmswansan lav lushea
° = o dvd = s .
uazMNIINAABY (Screening) M1ilasuNiinalao1¥ Fractional Factorial Design
3. finwiledufimanzay (Optimization) 1A% Full Factorial Design / Central

Composite Design
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