/

larminarflow

BV 123  BVT 1A
2 BL610
4 TC205

4
(spectrophotometer) 8453

(spectrophotometer)  NovaSpec 4049
CH30RF200

(steam sterilizer/autoclave)
(hot air oven)
U50 790, 387
(oven)
(pH meter)
PP-50
Hotplate  210T
5-50, 100 - 1,000
1,000 - 5,000
Pyrex

Duran Scott

1SSCO,

USA

Sartorius, Germany

Denver Instrument Company, USA
Sartorius, Germany

Hewlett Packard,

USA

LKB Biochrom,

England

Olympus, Japan

Ta Chang Medical Instrument Factory,
Taiching, Taiwan

Memmert,

Germany

Clayson, New Zealand
Sartorius,

Germany

Thermix, Fisher Scientific, USA
Biohit,

Finland

Pyrex, New York, USA

Schott Duran, Germany



/
Whatman No.|
Spectra 1 Por
molecularporous membrane tubing
Ultrafiltration  Viva science 250

EconoPump  EP-1
Econouv monitor ~ EM-1
Fraction Collector ~ Bio Frac TM
Vertical electrophoresis system  VIO-CDC
Power Pac 1000

Microcentrifuge  Denville 260 D
HPLC  Prostar
CalumHPLC  ClgReverse-phase

Spectrophotometer uv 2008 UV/VIS

Ethanol 95% (CHEOH)

SDS (Sodium Dodecyl Sulfate)
Acetylacetone (CHICOCHZCOCH)
Copper sulphate (CuSO"
Magnesium sulphate (MgS04
Potassiinn di-Chromate (K”¢"0.,)
Sodium carbonat (NajCQj)

Sulfuric acid Q”so”
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/
Whatman International Ltd., England
Spectrum Medical Industries, Inc.,
USA
Sartorius, Germany
Bio-Rad, USA
Bio-Rad, USA
Bio-Rad, USA
Scie-Plas limited (SDE-PIAS), England
Bio-Rad, USA
Denville Scientific, USA
Varann, USA
Chromspser
Unico Bangkok High Lab Co,, Ltd.

USB Corporation, USA
Carlo Erta, Milan,
Italy



Citric acid (C8HX) 72HD)

di-Sodium ethylendiaminetetraacetate (EDTA)
dehydrate(CHN(CHZC00H)CH2C00Na)22H2)
Barium chlorice (BaCLj)

Copper chloride (CuCI2)

Glycerol (CHOOHCHOHCH20H)
Acetylacetone (CHCOCHZCOCH3

Copper sulphate (CuS04

Magnesium sulphate (MgS04)

Potassium di-Chromate (K2Crd) 7)

Sodium carbonat (NajC0j)

Sulfuric acid ( 2 0/

HiTrap DEAE Sepharose Fast Flow
[*-mercaptoethanol

TEMED (N, N, N” N-tetramethylenediaming)
Low Molecular Weight Gel filtration
Sephacryl-S-200 HR

Acetylacetone (CHCOCHZCOCH3

Copper sulphate (CuSC")

Magnesium sulphate (MgS04)

Potassium di-Chromate (KjCrd 7

Sodium carbonat (NajC03

Sulfuric acid (KLjSO)

Acetylacetone (CHCOCHZCOCH3

Copper sulphate (CuS04

Magnesium sulphate (MgS04)

Potassium di-Chromate (KjCr?)

Sodium carbonat (Na”03

Sulfuric acid (HS04

44

/

Asia Pacific Specialty Chemicals
Ltd,
Australia

Carlo Erba, Milan,
Italy

Amersham biosciences,
Sweden

Carlo Erba, Milan,
|taly

Carlo Erba, Milan,
Italy



D-glucose

L-Asparagine Monohydrate

Guaiacol

2,2"-azino-bis(3 ethylbenz-thaizoline-6-sulfonic acid)
Calcium hydrogen phosphate dehydrate (CaHP0A2H2))
Methanol (CHjOH)

Potassium dihydrogen phosphate (KHZ04)
Acrylamide

Ammonium persulfate

Coomassie Blue R-250

N, N’-methylene bis acrylamide

Prestained SDS-PAGE Standards Low Range
Tris-glycine electrode buffer

Tris (hydroxymethyl) aminomethane

Ferrous sulphate (FeSO™

Zinc sulphate (ZnSQj

Manganese sulphate (MnS04)

Cobalt chloride (CoClj)

Sodium bi-sulfite (NaHSQj)

Fumaric acid

Acetic acid (CHjCOOH)

Ammonium sulphate (NH42504

Manganese sulphate (MnS04)

Phenol (CH50H)

Potassium permanganate (KMnS04)

Sodium hydroxide (NaOH)

Sodium acetate trihydrate (CHC00Na.3HA)
Sodium chloride (NaCl)

/

Sigma Chemical, St. Louis, MO,
USA

Scharlau, Chemic, Barcelona
Spain

Bio-Rad,
USA

May & Baker Ltd., Dagenham,
England

Merck, Darmstadt,
Germany



/

Bovine serum albumin (BSA) Fluka AG. Buch,
3, 5-Dinitrosalicylic acid (CHANZ) 7 Switzerland
D-Salicin (CBHI) )

Folin-ciocalteu phenol reagent

Piperzine

N,N-Dimethylformamide

4-Nitrophenyl-/?-D-galactopyranoside (p-NPG)

Sodium Carbonate (NajCQj)

Tween 80

tri-Sodium citrate dihydrate (€H3) Na32HA)
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4

31 Ganoderma lucidum ! 5
311 Ganoderma lucidum KKU1
3.1.2  Ganoderma lucidum BOT
313 Ganoderma lucidum KC3
314 Ganoderma lucidum CHEM
315  Ganoderma lucidum SP5
5 (Plant
Biomass Utilization Research Unit)
(2546)
32 Potato Dextrose Agar (PDA) 1%
(W/V) Gallic acid
321 PDA ( gallic acid 1
( ) 53
32.2 5 PDA 55
5-7 1
323 1
324
33 G. lucidum PDA Anthacene 5
DDT 5 B.R.M.
Vyas, 1994
33.1 G. lucidum 5 PDA
59 5- 7 1



34

35

332

333

334

335

341
342
343

344
345

351
35.2

(

Dimethylformamide

3521

3522

3523

)

CRD

250

5-

G.lucidum

20

30

/

100

G.lucidum

Anthacene 5 (ig 5 ng DDT 5 Jig

48

NN -

Anthacene 10 juy DDT 10 jxg
NN - Dimethylformamicle

55

5

G. lucidum

20

3

!
PDA

Production

5>/

Production
250

PDB

55

1

150

PDB
PDA

PDB

100



3.6

3.7

361
362
363
364

365

311

3.1.2
3.1.3

35.24 30

150
3525 1 (Whatman ] 0.1)
3520 60
35.2]
G.lucidum Production
PDA 5-17
5
PDB 4
PDB Production (
30 150
Wolfenden
1982 ) 1 ABTS
01 45
1 436
(8 43 ABTS 29300
!
Lowry 191
Cu
PDB 5-7
5
PDB 4
30

49

)

Wilson

150



3.8

3.9

3.74
3.1.5
316

381

382
383

384
385

386

391

392

39.3

PDB
rrr ~n°
Cu
01,02 03 04 05
PDB
5
PDB
50 100
30
2
5
3
5-T
5
PDB 20
250 4
Production
1 5
Production Cu

2

Cu+

50

Production

f

57

PDB 4
productions”

250
150
2

3.1

PDA

100



51

394 1 (Whatman No.l)

4
3.10 ?
310.1 1(Whatman No.|)
3.10.2 ? Vivaflow25  membreane cut of
10,000 Da 2
3.10.3 Wolfenden
Wilson (1982) Lowry
3.11 (ammonium sulfate precipitation)
3111 ?
3112
30
2-4
3113 6,000 20
3114
40, 41-50, 51-60, 61-70, 71-80 81-100
3115
50 ( )

3.116



3.12 yl

45
HiTrap DEAE Sepharose Fast Flow

0.02 50 3
280
280

280

Wolfenden  Wilson 1982
0.1 345 6
0.1 445 5
0.1 6,7 8
0.1 8 9

30,40, 50, 60, 70, 80

Wolfenden ~ Wilson 1982 5

3.15 PAHS

PAHS (16 . . EPA ) 01
45 3

52

90



13

control

laccase

500

spher)
uv

20 30

20 ppm total PAHs
(EAP priority pollutant)

20
20

150

HPLC (Varian

254
0 20

% 5

Prostar)

53

PAHS
0.1 Na-Acetate-buffer -
oH=45 y
480 0
100 330
30
3 Acetronitrile
HPLC
HPLC
PAHs 313
C 18 Reversephase (chrome
4.6
190 375
50 50
20 30
15



	บทที่ 3 วัสดุอุปกรณ์ เคมีภัณฑ์ และวิธีดำเนินการวิจัย
	วิธีดำเนินการวิจัย


