31

311

1 (Shaker)

2, (Centrifuge) ~ Kubota 5100 Kubota Corporation, Japan

3 (Spectrophotometer)  Spectronic 20 Genesys
Spectronic instrument, USA

4, Laminar Flow ~ VS-124 ISSCO, USA

5. (Autoclave) HL24ADY

Hirayama Manufacturing Corporation, Tokyo, Japan

6. 10

1. (Microscope)  BH-2 Olympus Microscope, Japan
8. (pH meter) Mettler Tolledo, Switzerland
9. (Hot airoven)  ULM 500 Menmert, Germany

10. (Peristaltic pump)
101 Watson-Marlow 505U Watson-Marlow Limited, England
102 MasterFlex 7518-10 Cole Parmer Instrument. Co., LTD, USA
11, (Timer)
12. PID (PID temperature controller)
13. Gas Chromatography (CG) Shimadzu ~ 7AG
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3.1.2

1 [HCI] MERCK, Germany18

2. [NaOH] CARLO ERBA, ItatylB

3 [(NH420] CARLO ERBA, Italy

4, [KNaCHA) 6*4H2 ] CARLO ERBA, Italy18

535 [CTHIND 7 FLUKA CHEMICAL,
Switzerland18

6.

o

1. HPLC 99.8 % (viv) ITALMAR
CO., LTD FRANCEal

8. A

9. (RO)B

10. (Potato dextrose agar) Becton, Dickinson
and Company, Francel

11, ]

A Analytical grade 1 Lab grade
0] Commercial grade

Saccharomyces cerevisiae  M30
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33 '

331
(Potato Dextrose Agar slant)
332
100
(Assume reducing sugar 50 %) 22
0.05
100 RO - 5 (pH
5) 1215
( 15 ) 20
3.3.3
34
34.1

(Lyophilization)
(stationary phase)
10 % (glycerol)!
(nutrient  broth,NB)

10
(NB, PDB)



34.2

12

35

351

33.2)

31

500
250

100

(potato dextrose agar slant)

33

PDA slant
(

31)

34.2

33

24

18

29

24



0

3.2

3.5.2

500

200

3.3.3

10

35.1

A8

250

72

33



31

33 500
3.5.3 (Fermentor) 7
10 7
19
20 35.5
8 3 g, 17 25
baffle 4 1
3 1.4
2 1.4 1
( 24 ) 4-bladed
disk turbine 3 51
12.5 20

PID  (PID temperature controller)
1000 (ppm) 9
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22

90
300 15
3.3.3 |
20
33

15

15

300
7
3.4)

1215

50

3

351

400

10

72

3.4
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3.5.4

22

3.3.3 (

3.5.3

15

1/38

0.184

3.5)

(

)

(overflow

10

12

1125

0.28

10

(Feed flow rate, )

35



3.55
354
1
2
1 ( ‘
2
6-8 10
1 2
7 50
8-12
35.6
355
2 18
15
0.184 (
2
0.031 @ 6
8-12 10
)
1)
1 400
50

70

15

1/38

1.5

0.062
12

)

3.7)

130

75

34



35

3.7

Xil'l ' 4
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3.6 '
3.6.1
Productivity yield
(cell composition)
(intracellular water) 80-90
(intercellular water)
11
3.6.2
Spectrophotometer (light scattering)
660 0D
0D
dilution medium
blank 1.2
3.6.3
1

Methylene Blue
Methylene Blue
hemacytometer 1.3

0D Total cell count Total cell count Dry Cell Weight
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37

Dinitrosalicylic Acid Method (DNS) (Miller, 1959)

2
3.8
Shimadzu 7AG detector
100 mesh) 190

250

DNS

Gas Chromatography (GC)

flame ionization ( FID)
0.125 2 ( Porapack Q 80-
carrier gas 50

250
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