4.1 10 (PM10
PMH PM.,,
0.019-0.145
PMD Independent samples T-test
PM,,,
1 p<0.05 PM,0
24 0.037-0.137 0.035-0.090
PMD p<0.05
( 1) PM10 24 0.025-0.138
0.019-0.145 4.1
PM.n 24 ‘ &
0.12 ( , 2549)
41
4.1 PM10
PMD( g/m3
AVER STDEV MIN MAX
0.076 0.030 0.037 0.137
0.051 0.015 0.035 0.090
0.060 0.033 0.025 0.138
0.056 0.035 0.019 0.145
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4.2

HPLC)

57

(High Performance Liquid Chromatography,

16 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

42.1
PAHs
111.5-2569.5
PAHs
samples T-test
PAHs 1259.7+820.0
PAHs 684.0+227.8 642.3+204.2

4.2

Benzo(g,h,i)perylene

PAHSs
4.2
Independent
363.6+£207.1
p<0.05
p<0.05 ( 2)
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PAHs
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4.2 PAHSs

AVER

1259.7

) 363.6

’ ' 684.0

642.3

PAHs

PAHs

Zhou

PAHs

' PAHSs

150

PAHSs

PAHs
(ng/m3

STDEV MIN
820.0 220.0
207.1 1115
227.8 297.9
204.2 278.2

(2005)

PAHs

59

PMD

MAX

2569.5

771.1

1201.0

983.6

PAHs

PAHs
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4.2.2

16
IARC (1983) Agency for Toxic
Substances and Disease Registry (1995)
6 Benzo(a)anthracene, Benzo(b)fluoranthene, Benzo(k)fluon3nthene,
Benzo(a)pyrene, Indeno(1,2,3-cd)pyrene Dibenzo(a,h)anthracene
4.3
4.3 PAHs
Compound Level of Mutagen
Benzo(a)anthracene strong mutagen
Benzo(b)fluoranthene weak mutagen
Benzo(k)fluoranthene weak mutagen
Benzo(a)pyrene strong mutagen
Indeno(1,2,3-cd)pyrene mutagen
Dibenzo(a,h)anthracene mutagen
PAHs
Dibenzo(a,h)anthracene Benzo(k)fluoranthene
(219.9 89.6 ) 4.3
PAHs
Benzo(k)fluoranthene Dibenzo(a,h)anthracene (81.4 58.3
) 4.4 PAHs

Benzo(k)fluoranthene
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1

Dibenzo(a,h)anthracene

Dibenzo(a,h)anthracene (104.7 93.9
4.5 PAHs
Benzo(k)fluoranthene (96.3 77.3
4.6 PAHs
Ames test
typhim urium TA98, TA100, DMST2069 ATCC13311

2 PAHs

)

PAHSs

Salmonella
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PAHs (ng/mJ)
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4.3
Ames test
Ames test
Salmonella typhim urium TA98, TA100, DMST2069 ATCC13311
Ames test
431 Salmonella typhimurium
Salmonela typhim urium
(streak plate) Salmonella-Shigella agar
(SS agar) (Selective media) Salmonella Sp.
Shigella SP. 37
24-48 Salmonella typhimurium TA98,
TA100, DMST2069 ATCC13311

( 2 ) (Collin College, 2012) 4.4



4.4 y 1 Salmonella

ss Agar

Salmonella typhim urium strain TA98

Salmonella typhim urium strain TA100

Salmonella typhim urium strain DMST2069

Salmonella typhim urium strain ATCC13311

typhim urium

A VL

o' IAAN] AR

<1d

[ ANANAN

67



4.3.2 Histidine requirement

Histidine requirement
typhim urium single colony

Histidine+ plate Minimal glucose agar plate

37 24-48

TA100, DMST2069 ATCC13311
Histidine
Histidine Histidine

Minimal glucose agar plate Histidine
2553) Salmonella typhim urium

Histidine requirement Histidine

4.5 Issazadeh Aliabadi (2012)

Histidine requirement Salmonella typhim urium

' Biotin-Histidine medium

agar medium Hisditine

Salmonella typhim urium

68

Salmonela

TA9S,

Histidine+ plate

TA100

Ames test

Minimal

glucose



4.5 Salmonella typhimurlum

Salmonella typhim urium Strain TA98

Salmonella typhimurium strain TA100

MAULY

nEMm
; :I:.C""&hl"‘r

1 2

L
0

Histidine+

plate

]

histidine requirement

Minimal glucose agar plate

69



4.5 Salmonella typhimurium histidine requirement ()

atnug Histidine+ plate Minimal glucose agar plate

Salmonella typhimurium strain DMST2069

Salmonella typhim urium Strain ATCC13311




4.3.3 rfa mutation
rfa mutation Salmonella typhim urium
overnight culture 0.1
Top agar 2 Minimal glucose agar plate
30
6-8 Minimal glucose agar plate
crystal violet 10
37 24-48
crystal violet Salmonella typhim urium 1A98, TA100, DMST2069
ATCC13311 (clear zone)
Salmonella typhim urium N ! rfa
mutation lipopolysaccharide
crystal violet
( , 2553) 4.6
Mortelmans Zeiger (2000) rfa mutation Salmonella
typhim urium TA98 TA100 Ames test

crystal violet

(clear zone)



4.6 Salmonella

rfa mutation

Salmonella typhim urium strain TA98

Salmonella typhim urium strain TA100

Salmonella typhim urium strain DMST2069

Salmonella typhim urium strain ATCC13311

typhim urium

72
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434 R-factor
R-factor Salmonella typhim urlum
overnight culture 0.1
Top agar 2 Minimal glucose agar plate
30
6-8 Minimal glucose agar plate
ampicillin 10 ' '
37 24-48
ampicillin Salmonella typhim urlum TA98, TA100, DMST2069
ATCC13311 (clear zone) Salmonella
typhim urlum R-factor
pKM101 ampicillin
( , 2553) 4.7
Mortelmans Zeiger (2000) R-factor Salmonella
typhim urlum TA98 TA100 Ames test

ampicillin

(clear zone)



4.7 Salmonela

R-factor

Salmonella typhim urium strain TA98

Salmonella typhim urium strain TA100

Salmonella typhim urium strain DMST2069

Salmonella typhim urium strain ATCC13311

typhim urium

nliR r

g

SSmth

\juas -

N

V]

Em

74



4.3.5

Ames test
DMST2069 ATCC13311

(M)

TA100 DMST2069

75

q q ' PMjn Ames test
1
Salmonela typhim urium TA98, TA].OO,
TA98 ATCC13311
2
4.7 4.8

(Frameshift mutation)
(M) 2

4.9 4.10

(Base-pair substitution)



(M)

2.00

1.90

1.80
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1.00

2549
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Salmonella typhimurium

2551

2552

TA98




|>(d

m

2.00

190

1.80

170

1.60

150

140

1.30

120

1.10

1.00

4.8

Salmonella typhimurium

ATCC13311



2.00

1.90

w.e.

n.a.

W

ny.

n

2549

TA100

Salmonella typhimurium

4.9



(MI)

2.00

1.90

1.80

170

1.60

150

140

130

120

110

1.00

4.10

2549

NRRTLY

a ?vy

Salmonella typhimurium

DMST2069

n.A.

2551

w.e.




PAHs

Dibenzo(a,h)anthracene

4.35.1

Independent samples T-test

Salmonella typhim urium

TA100 DMST2069

p<0.05 (

Benzo(k)fluoranthene

Salmonela

TA98

typhim urium

ATCC13311

p<0.05

80
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(2006)

ultraline particles

4.35.2

. S €€
C.2hd|cigin
2549 2550

@ Auusa

.2549-2552

2551

Salmonela

2.0

1.9

1.8

YL

1.6

1.5

— 1.4

- 1.3

1.2

. 1.1

i 1.0
Si&€ €@
rlIRlc 1 x5

2552

(Frameshift mutation)

typhim urium

TA98
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Salmonela typhimun'um TA100
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, 2543)
(Photodegradation)
(Panther , 1999)
( , 2551)
4.4
Salmonella typhim urium TA98,
TA100, DMST2069 ATCC13311
PAHSs
(correlation coefficient) 4.8
4.8 ' "
PAHs TAos  TAwoo  DMST20e9  ATCC13311
Benzo(a)anthracene 0006  -0.061 0.422 0.227
Benzo(h)fluoranthene 0101  -0.060 -0.018 -0.281
Benzo(k)fluoranthene 0123 0436 0.150 0.036
Benzo(a)pyrene 0475  -0.094 0.162 0.282
Indeno(1,2,3-cd)pyrene 0384  0.439 0.296 0.127
Dibenzo(a,h)anthracene 0440  0.248 0.281 0.261

Total PAHs 0.705* 0.439 0.252 0.260



4.8 )
()

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

Total PAHs

p<0.05

TA98

0.327

0.162

0.104

0.303

0.515*

0.241

0.345

0.113

-0.513

-0.120

-0.167

0.044

0.366

-0.097

0.115

0.364

-0.129

-0.413

-0.233

-0.580

0.185

TA100

0.286

-0.031

0.238

0.188

0.173

0.161

0.404

0.208

0.252

0.540*

0.501*

-0.219

-0.287

0.063

-0.243

-0.248

-0.256

-0.035

0.475

0.341

0.073

DMST2069

0.364

-0.351

0.059

0.246

0.279

0.176

0.158

0.276

0.076

-0.027

-0.402

-0.190

-0.216

0.2901

-0.171

-0.089

0.066

-0.438

0.157

0.115

0.253

86

ATCC13311

0.605*

-0.481

0.228

0.560*

0.467

0.552*

0.370

-0.368

0.586*

-0.307

-0.489

0.337

-0.050

0.489

0.218

0.381

0.062

-0.478

-0.530

-0.326

-0.108
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Benzo(a)arthracene, Benzo(b)fluoranthene, 8enzo(K)fluorarthere, Benzo(a)pyrene, Indeno(12,3<xi)pyrene

Dibenzo(a,h)anthracene PAHs
Salmonella typhimurium TA98
Total PAHs
T. 0.705 vh
Indeno(1,2,3-cd)pyrene = 0.515
Salmonella typhimurium TA100
Benzo(k)fluoranthene
Benzo(a)pyrene r=0.540 0.501
Salmonella typhimurium ATCC13311
Benzo(a)anthracene
= 0.605 Benzo(a)pyrene Dibenzo(a,h)anthracene

r = 0.560 0.552

Benzo(b)fluoranthene

r = 0.586
PAHs
Benzo(a)anthracene Benzo(b)fluoranthene,
Benzo(a)pyrene, Dibenzo(a,h)anthracene, Benzo(k)fluoranthene Indeno(1,2,3-cd)pyrene

0

PAHs PAHs
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PAHs

4.5 ' '
Benzo(a)anthracene, Berizo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene,

de o(1,2,3-cd)pyrene Dibenzo(a,h)anthracerie 4
(Mustafa, 1999)

.2549-2552
91 95 36 88 a1
95 93 60 4.15
45 4.16

29 4.17 ( , 2553)
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