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2.1.1.3 gunsaluazindesiioInenmand
1) uRelasinTans W (Gas Chromatography, GC-14B, Shimadzu, Japan)
2) m?mwa UA19 (Vortex Mixer, G 560 E, Scientific Ins., New York, USA)
3) éﬂ‘ﬂ (Hot air oven, F 240 WTE Binder, Germany)
4) Lﬂém‘f?ﬂ (Balance, PT 1200, Sartorius, Germany)
5) Lﬂ?’ﬂ\ﬁ'ﬂﬁlﬂ% (pH meter, Cb 40, GMbH, Germany)
6) wifeitausaiulorh (Autoclave, UM 65LVA, Thailand)
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7) né’mqamsﬁﬁ (Microscope, Olympus Optical Co, Japan)

8) 1n509luiM30e (Centrifuge, RC 28 S, Sorvall, USA)

9) o wWalas M laliwes (Spectrophotometer, UV-1201, Shimadzu, Japan)

10) usiu 1R uTou (Hot plate, M 12/1, Franz MORA, France)

11) Fu'ly Tadines (Heamacytometer, Improved Neubauer Bright line,
Boeco, West Germany)

12) m%"mwdwmmuqmm 1] (Controller Incubator Shaker, G 10 Gyratory,
New Brunswick Scientific Edison, USA)

13) é’ﬂaam‘??a (Laminar air flow, BH 143, Gelman Sciences, Australia)

14) usuSudsnladimos (Hand refractometer, Atago, Japan)

15) S9UINVUIA 2 BAT (2-L Fermenter, Biostat®B, B.Braun, Germany)

16) §anNYUIA 5 FA5 (5-L Fermenter, Biostat B, B.Braun, Germany)

17) 89AIUVUIA 50 GRS (50-L Stirred Tank Bioreactor, Sahachang, Thailand)

2.1.1.4 asad
1) Phenol 5% (w/v) (Analytical grade, BDH Laboratory Supplies,
England)
2) H,80, conc. (Analytical grade, BDH Laboratory Supplies, England)
3) Propanol 10 % (v/v) (HPLC grade, BDH Laboratory Supplies, England)
4) Ethanol 75 % (v/v) (Analytical grade, BDH Laboratory Supplies, England)
5) Glucose (Commercial grade, Patar Limited Partnership, Thailand)
6) 3, 5 -dinitro salicylic acid (Analytical grade, Sigma, India)
7) NaOH (Analytical grade, Lab Scan, Thailand)
8) Sodium potassium tartrate (Analytical grade, Merck, Germany)
9) Yeast extract (Analytical grade, Himedia, India)
10) Malt extract (Analytical grade, Himedia, India)
11) Peptone (Analytical grade, Himedia, India)
12) Methylene blue (Analytical grade, UNIVAR, Australia)
13) Sodium citrate dehydrate (Analytical grade, UNIVAR, Australia)
14) MgSO,.7H,0 (Analytical grade, Riedel_dehaen, Germany)
15) KH,PO, (Analytical grade, BDH Laboratory Supplies, England)
16) CaCl,.2H,0 (Analytical grade, UNIVAR, England)
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17) (NH,),SO, (Analytical grade, BDH Laboratory Supplies, England)
18) MnSO,.H,0 (Analytical grade, BDH Laboratory Supplies, England)
19) Zn(NO,),.H,0 (Analytical grade, Ajax, New Zealand)

20) HCI (Analytical grade, BDH Laboratory Supplies, England)
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da & 9 -~ & Yo J a d
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