(fermenter) 5 WP-Winpact
(Ring Tensiometer) K6 Kruss, Germany
2  (Biocular compound microscope) BH-2
Olympus, Japan
(water bath) M-LAB ,

Thailand

(Autoclave) -325 ES-315 Tomy
Seiko, Ltd., Japan, MLS 3020 Sanyo Co., Ltd., Japan
HV-25 Hirayama, Co., Ltd., Japan

(High - performance centrifuge)
Avanti® J-30I Beckman Coulter, USA
(centrifuge) KUBOTA 3700
Kubota Corporation, Japan
(centrifuge) KUBOTA 6500
Kubota Corporation, Japan
(Rotary vacuum evaporator) N-N
Eyela, Japan
(Centrifuge evaporator) R-300
BUCHI, Switzerland
(Centrifuge evaporator) eppendorf
concentrator 5301 Modotech, Germany
(Spectrophotometer) Spectronic 20 Genesys
Thermo Spectronic, USA
(Incubator shaker) Innova™ 4300

New Brunswick Scientific, USA

(Hot air oven) UE 600 Memmert, Germany
(Incubator) BE 800 Memmert, Germany
PG 2002-S Metier Toledo, Switzerland

AG 285 Metier Toledo, Switzerland
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- (pH meter) Metier  Toledo,
Switzerland
(Larminar flow cabinet) 25 Manometer Dwyer
Instrument, USA
(Vortex-Genie2) G-560E Scientific Industries Inc.,

USA
(Micropipette) P10, P20, P100, P200, P1000 P5000
Gilson, France
Rapid Visco Analyser (RVA, series 4D,

Newport Scientific, Warriewood, Australia)

(yeast extract) Bio Springer, France
(Malt extract) Labscan, Ireland
(Bactopeptone) Difco Laboratories, USA
E.Merk, Dramstadt, Germany
(Bacto agar) Difco Laboratories, USA
, Thailand
(NaOH) E.Merk, Dramstadt, Germany
(NaCl) E.Merk, Dramstadt, Germany
(MgS04.7H20) E.Merk, Dramstadt, Germany
(KH2POa) E.Merk, Dramstadt,
Germany
(NaN03) Carlo Erba, Italy
(CHCOONa) E.Merk, Dramstadt, Germany

(Tris base; Tris [hydroxymethl] aminomethane) (NH2C(CH20H)3)
Fisher Scientific UK, UK

(Tris HCI) Sigma, USA
(Methanol) E.Merk, Dramstadt, Germany
(Ethanol) E.Merk, Dramstadt, Germany
(Hexane) (C6H19) Mallinckrodt Baker, USA
(Concentration HCI) E.Merk, Dramstadt,
Germany
(sulfuric acid) E.Merk, Dramstadt, Germany

(Ethyl acetate) Fisher Scientific UK, UK
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E.Merk, Dramstadt, Germany

- (Nylon membrane) 47 . 045
Whatman,
- 2 125 . Whatman, USA
- ? 60 20x 20 0.2 . (TLC silica gel 60, 0.2 mm.)
E.Merk, Dramstadt, Germany
- (Synthetic oil) Tokyo kasei, Japan
3.
31 Pichia anomala muez4
311
Pichia anomala muEe24 Yeast Malt
Extract 30 48 1
Yeast Malt Extract 50 30
200 18
3.1.2
18 600 0.9-1
5 50 KH2P04 0.02
MgS04.7H2D 0.02 0.64 NaN03 0.11
13.34 6.66
45 30 200
135 7
32 Pichia anomala mue24 5
321
311
322 pH 45
5
KH2P04 0.02 MgS04.7HD  0.02 0.64



NaNO03 0.11 13.34
pH 4.5 30
400
24
323 } pH
pH
pH 5
400
24
1-7
324 pH
pH
96
33
4 20
2 1
24
34

6.66
1 7
3
1-7
45
30
lwm 7
3
96
pH
3 72
12
8,000

pH meter

25

44

80
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35 (Qil displacement test)
Morikawa [23] 45
150
( 1 1 ) (crude oil)
15
10

(Hr2

3.6 (Surface tension)
Du Nuoy Ring
(Tensiometer) K6 25
72 mN/m
3.7
DNSA (Dinitrosalicylic Acid Reagent) Miller
[56] 1 DNSA 1
5
10 1 LR
38
, Kim [4]
1
39 nile red
Morita [57] ' Nile red ' ,
500 pg/mL
10,000 xg 20
0.8 (NaCL)
3 Nile red
0.1 pg/ml_ 5
3

40x
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3.10
3101
4
8,000 20
1 3
evaporator
3.10.2
Ueda [58]
15
8,000 20
50 8,000 15
50 3
311 (Emulsion index)
50
8 1
60:40 ( )
vortex 1 2 50
8 500
30 135 7
2 50
8 500
[22]
3.12 (CMC
Critical micelle concentration)
50

0.01-20,000
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3.3
CMC
3.13 Analytical Thin-Layer
Chromatograph
(Si02’XH20) 60 E.Merk, Dramstadt,
Germany 20 x 20 . 0.2
65:25:4 2.2
20 TLC 20
15 TLC
1 1-2
0.5-1 TLC
30
3.14 (molisch’s test)
50
8 1
:
2 Q-naphthol
3.15
pH pH
X = &) P= (8/0
Yp/S = (g-P/g-S) Qp =Productivity (g-P/I/h)
Specific productivity = Qp(mg-P/I/h)/ g-X
In(x2 - Xl)
—, t= =~

Specific growth rate =p = t2 - ti



3.16
316.1
1)
2)
25 RVA
1.25
)
50
2
3
[61]
Tattiyakul
3.1)
20
15
10
3.2)
0.5 (0

60, 65, 70, 75, 80
3000 xg

48

)

AOAC official of analysis [59]

Rapid Visco Analyser (RVA)

Tattiyakul

95

one way anova

(water holding capacity)

(swelling power)

[60]

25
1000 xg

15
30
100

[60] 3
, 50
( 12
spss
Toyokawa
(solubility)
25
5
45
3
()
(9)
15
()



3.16.2

150 200 250 300

2)

power)
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(m sw) 3
m sw
____________ — 1 [ —
(7 0) (1 — )
( 3)
(m 0)
5 CMC 120
( CMC = 116.16 )
Rapid Visco Analyser (RVA) 3)
(water holding capacity) (swelling

(solubility) 1

[62] 3%
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