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1) (Roadside site)

10 2

(2554)

2) (Community site)
50 2

3.3

()
()

(2554)
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3.1.2
PM1 1
. .2549-2552
( ), ( ) ( )
31
31
(Roadside site) . . .2549-2552
(Community site) . . .2549-2552
3.1.3
10 (PM,0 High Volume Air Sampler)
1
PM,0 (Size Selective Inlet)
inlet
acceleration jet
10

collection shim ,

10 vent tube



3.2

(Quartz fiber filter) 8x10 24

34
/- Acceleration Jet

/' . Inlet cover

Flow - - inlet

collection—— Venttube
shim “~— Fraction zone
Fitter
\kvrc
| _—— Hi<Vol Blower
—
£ 3
3.4 PMDHigh Volume Air Sampler
(2546)
3.21

- Soxhlet extraction apparatus
- Spectrophotometer  Helios alpha (Thermo electron corporation, England)

- pH meter  C862 (Consort)

- Rotary vacuum evaporator N-N Series (EYELA, Japan)
- Cooling bath Cool Ace CA-1111 (EYELA, Japan)

- Hot plate stirrer  ARE (VELP SCIENTIFICA, Europe)

- Water bath WNB 22 (MEMMERT, Germany)

43



3.2.2

44

- Hot air oven UNB400 (MEMMERT, Germany)
- 4 AB204-S (Mettler-Toledo)
- Incubator 300C (Contherm)

- Incubator BE700 (MEMMERT, Germany)

- Autoclave -325 (Tomy, Japan)
- A.D. (F.G.E., Thailand)

- (Laboratory fume hood) (Safety lab, Thailand)

Larminar flow cabinets (Safety lab, Thailand)
- Microscope E200 (Nikon, Japan)
- Vortex mixer  VSM-3 (Shelton sciencetific)

- High Performance Liquid Chromatography  Prostar (Varian, Inc., USA)

- Alltima Reversed-Phase C18 (Alltech Associates, Australia)

- Dichloromethane (Mallinckrodt Chemicals)

- Dimethylsulfoxide (Sigma-Aldrich)

- L-Histidine (Fluka)

- D-Biotin (Fluka)

- 2-aminoanthracene (2AA) (Fluka)

- Sodium azide (Carlo Erba)

- Sodium dihydrogen orthophosphate (Ajax Finechem)
- di-Sodium hydrogen orthophosphate (Ajax Finechem)
- pH buffer

- Sodium chloride (Carlo Erba)



- Sodium hydroxide (Mallinckrodt Chemicals)

- Magnesium sulphate, hydrated (Ajax Finechem)

- Citric acid (Ajax Finechem)

- di-Potassium hydrogen orthophosphate (Ajax Finechem)
- Ammonium dihydrogen orthophosphate (Ajax Finechem)
- D-Glucose, anhydrous (Ajax Finechem)

- Acetonitrile (Honeywell Burdick & Jackson)

- Acetone (Merck)

3.2.3

- Nutrient agar (Himedia)
- Nutrient broth (Himedia)
- Salmonella-Shigella agar (Difco)

- Agar Powder (Biomark)

3.24

Salmonella typhIim urium 4

1) TA98
2) TA100
3) DMST2069

4) ATCC13311



3.25

1)

(Restek Corporation)
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

2) ISTD

(Cambridge Isotope Laboratories, Inc)
Fluorene-D1

Perylene-DR

16

46
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3.3

331 - PMD

Soxhlet extraction apparatus 3.5

1) Soxhlet

3
2) Acetone 70°c
1

3) Dichloromethane 3

4) Extraction thimble

5) Spike Internal standard 50

6) Soxhlet Condenser Hot plate stirrer

7)  Dichloromethane 150

8) Hot plate stirrer Cooling bath

9) 6 Hot

plate stirrer
10) Dichloromethane
Rotary vacuum evaporator

11) Dichloromethane

12) ! vial 2 2.5
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3.3.2

3.3.2.

(streak plate)

24-48

2)

Histidine+ plate

3)

Minimal glucose agar plate

agar plate

4)

Minimal glucose agar plate

agar plate

Salmonella typhim urlum

histidine requirement

single colony

Minimal glucose agar plate

Histidine-*- plate Minimal glucose agar plate

rfa mutation

Top agar 2

crystal violet 10

Top agar 2

ampicillin 10

49

Ames test

overnight culture

Salmonella-Shigella agar

0.1

30

Minimal glucose

01

30

Minimal glucose
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3.3.2.2

DMSO

Ames test

! Salmonella typhim urium

TA98, TA100, DMST2069 ATCC13311

50
0.2 M sodium phosphate buffer 0.5 overnight
culture 0.1 Top agar 2
Minimal glucose agar plate 30
37 24-48
(positive  control)
Sodium azide 0.1 DMSO
50 (negative control)
revertant colonies
(DMSO) 2
' 4 6
6 (MI)
(Santos , 2008)

M) =
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(High Performance Liquid

Chromatography, HPLC) 3.6
16 Naphthalene, Acenaphthylene, Acenaphthene, orene, Phenanthrene,
Anthracene, Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzo(b)fluoranthene,

Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(1,2,3-cd)pyrene, Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene Internal standard 2 Fluorene-D1D Perylene-DP
3.2 PAHs 16
Internal Standard 2 3.7 PAHs
16

B R R S A S TR

3.6 (HPLC)
3.2 HPLC PAHs
Column type Reversed-Phase C18

(length 250 mm, diameter 4.6 mm, 5 pm)

Mobile phase Acetonitrile : Water (40:60 v/v)

Detector Fluorescence detector (Ex 260nm / Em 460 nm)
Flow rate 1.0 ml/min

Temperature EOC

Injection volume 5 pL



\olts

1@

a7

050

(0}

(010 01 I

1. Naphthalene

2. Acenaphthylene
3. Acenaphthene
4. Fluorene

5. Phenanthrene

6. Anthracene

3.7

10
12
3 4 5 16 5 1
Y = ' \
ﬁ 5 ¢ 7 Myl
D
7. Fluoranthene 13.
8. Fluorene-D,0 14.
9. Pyrene 15.
10. Benzo(a)anthracene 16.

11. Chrysene

12. Benzo(b)fluoranthene

PAFIs 16

14

15

17.

18.

52

Minutes

Benzo(k)fluoranthene
Perylene-D,2
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene

Benzo(g,h,i)perylene

Internal Standard 2



3.3 Retention time PAHs 16

Compound
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene
Fluorene-D10

Perylene-D12

Internal standard PAHs 2

Retention time (min)
7.903
11.355
13.104
14.763
16.526
18.240
18.490
20.101
21.041
21.739
22.860
23.813
25.582
28.549
31.131
36.076
19.575

24.699

53



3.34
¢ = Asample x Csandad X Vol. X 2 X 1
AStandard \Y
C PAHs (ng/m3)
A Sample
A standard ! ' STD-PAHs
¢ standard : STD-PAHs (ng/ml)
Vol. (ml)
v (3
3.35
3.341 (1 PM1D
PMD
Independent samples T-test SPSS 16.0
3.3.4.2
Independent samples T-test SPSS 16.0
3.3.4.3 Ames test
(M)
344
(M)
Ames test
3.345 '

. .2549-2552
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