(Rod Shape) 0.7-15 2-
(Family Enterobacteriaceae)
(Enteric Group)
(Peritrichous Flagella)
. Pullorum . Gallinarum (nonmotile) !
(Facultative Anaerobe)

37
(Glucose)
(Maltose) (Manitol) (Sorhital) (Lactose)
(Adonitol) (Sucrose) 1 (Salicin)
(H2) (Serovars) . Paratyphi A

. Choleraesuis



mirn - Hi«aiaa

(Reduce) (Nitrate)
(Nitrite)u (Indole)
(Gastroenteritis)
.
3
1) (0 or Somatic Antigen)
100 ! 30
95
) (H or Flagella Antigen)
60 !
l (Specific Phase) ! (nonspecific
Phase)
l a
L
.19 !
. Paratyphi A~ Typhi . Derby
. Enteritidis - Dublin . Gallinarum
3) (Vi Antigen)

1 , S. Typhi . Dublin
. Paratyphi C



3.
.. 1997 WHO Collaborating Center for Reference and Research on saimonena
Institut Pasteur (GeNUs saimonelia) !
(Species) .enterica 6 (Subspecies) !
. bongori 2,435
Centerica subsp.
enterica 1,435 SErovars
salamag 485 SErovars
arizonae 94 Serovars
diarizonag 31 SeT0Vars
houtenae 69 SErovars
indica 1l Serovars
. bongori 20 SeT0Vars
Total 2,435 SeT0Vars
4, (Serovare)
Kauffmann-White Schem e 0
Antigen H Antigen Vi Antigens 0 Antigens (Antigenic
Determinant) 0 Antigen
(Group) A-Z
0 Antigen C 0 Antigen 6,7 8, 14,20 E
0 Antigen [, 3,10, 15, 19, 34
HAntigens HAntigens
a-1 1-1% I-1, enx.enzts Iv,
WZ6228 Antigenic Fomnular . Choleraesuis 6.7:c:15 67 0
Antigens ¢ Flagellar Antigen Phase ! L, 9 Flagellar Antigen Phase 2

21



spp. 1= species

spp. I

Serovare

. Paratyphi A
. Derby
Agona
Typhimurium
 Rissen

. Mbandaka

. Choleraesuis
. Enteritidis

. Panama
 Anatum

. Orion
Aberdeen

. Poona

. Bangkok
i

AV

0:44 (V) S.
al

. Meskin
al

. Crossness

0-Antigen

12,11
14,5]12
14,12
145,12

B

b1

B

19,12

19,12
310[15],34]

300, [15],[15,34]

il
113,21
3
43
43
i
)
ol
69
61

Centerica subsp. enterica

= species . enterica subsp. salamae

spp. 1l = species . enterica subsp. arizonae

spp. IV

= §pecies . enterica subsp. houtenae

Phase 1

fg

< P
=

A7
YL
JAgA

H-Antigen

Phase 2
[13]
1]

1,2
e, b
L5
1,6
15

12
L6

e, X
12

12



Saimonella tyPRIMUTIUM Salmonella 1YPRIMUTIUM
(Phage) f
0 Antigen 3,10
phage £00 phage £3 factor 0:15  factor 0:15 34 factor
0:10 saimonela 0:3,15 £l salmonella 0:3,15 34
£3 0:3,10(E) factor 0:15  0:15,34

. Anatum 31008018 (0 Antigen group £1)
Newington 3150016 (0 Antigen group £2)
- Mineapolis 31534016 (0 Antigen group £3)

saimonelia 0 Qroup £2  £3 group 0:3,10 (£ factor 0:15
factor 0:15 34 . Anatum . Newington . Mineapolis
. Anatum 3,10(15)(15,34):¢h: 1,6



T,
31,000 . .1979
. .1977-1979
.. 2540
1 77.89
(
. .2541
(Host)
1)
. Hirschfeldii CSendal
1)
Abortusovis
Abortusequi
. Pullorum . Gallinarum
3)

12-48

1.1

60
60

100

- 2540) |
374.99

Typhi . Paratyphi A . Schottmulleri

. Choleraesuis - Typhisuis
- Dublin

12

(Human Salmonellosis)



1.1

(Mortality) 3

(Enteric Fever)

(Septicemia)

Choleraesuis

(Salmonellosis in animal)

85

10

Typhi . ParatyphiA, B, ¢

(Gastroenteritis)

(Animal Specific)

. Dublin

Typhimurium

Abortusovis



! Dublin . Typhimurium . Oranienberg Java
4 66
Abortusequi
Typhimurium . Anatum - Dublin
?
b
- Derby
Java . Choleraesuis . Newport . Stanley . Anatum . Sandiego !
. Derby . Anatum
. Gallinarum Pullorum
. Gallinarum . Pullorym ! .. 1987 WHO
Collaborating Center for Reference and Research on saimonena Institute Pasteur
! . Gallinarum (White Diarrhea)
100
. Gallinarum-Pullorum - Typhimurium
‘B«

2 Testudo grace Testudo nermanni 28



12

92
62 67.7 20 mn
(} , 2541) .. 2542
1
8.
8.1
(Slurry)
W atson (1980) 25-30
100 . 70 /
1 1 3-32
42-49 Delage (1961) . Abortusovis ' 106 /
99.9 50 300
. Dublin 12
24 13 . Typhimurium
35 . Typhimurium 8

(Gerba, Wallis and Melnick, 1975 ; Rudolfs, Falk and

Ragctzkie, 1950 Bitton, 1994)



- Agona

8.2

2,500/100

(Aquifer)

5,800/100

(Estuary)

71

13



14

8.3

(Aerosol)
(Activated Sludge Plant)
84
6-18
1

1 100 (Jones, 1983)

W7 | S !
100 / (Jones and Mathew, 1975;

Jones etal,, 1976)

8.5

(Raw Sludge” 0 /00

90

106 104 /00 . —

.Agona . Anatum . Hadar
. Heidelberg . Typhimurium . Virchow

Jones

and Mathews (1975) 180 /100 .
2x105 /100 . (Jones et
al. ,1976) (Jones, Bew

and Gammack, 1975)



34x106 700

Jones (1975) 1

(Commission of the European Communities, CEC)
60

16

(Williams, 1979)

8.6

(Fennel)

0 5 2

30



1069
1 9

1967) 120
Jansen and Van Noorde, 1974)

91

9.2

105 0
106

16

0-125 100 (Thomas,
1 . (Jones, 1983 Kampelmacher,

(Jones, 1983)

(Bicknéll, 1972)

(Jones, 1983)

10



10,

101

30

20

(105108

.. 2535-2538

)

17



18

( , 2541, 2542)
75-90
6.25-
54.56
57.80
21
)
)
3)
102 (Microbiological Hazards in Foods)
2
1
1) (Foodborne Infections)

) (Food Poisoning)



22

( , 2531)1
. Krefeld ABC
. Derby ' - ABC
. Weltevreden 1 - ABC
]
. Typhimurium
. Agona AC
]
. Anatum ABC
]

. Lexington Cc
. Bovismorbificans AC

A= B= C=

1) ? (Foodbome Infections)

(Virulence Factors)
2) (Food Poisoning)



20

! 1
Salmonella Campylobacter
ICMSF (1986)
3
I\ (Severe, Direct Health
Hazards)  Clostridium botulinum . Typhi . Paratyphi A B
2) (Moderate Hazards with Potentially
Extensive Spread)  Salmoriella Spp.— Shigella Spp.
3) (Moderate Hazards with Limited

Spread)  Clostridium perfringens VYersinia enterocolitica



2
(2532) 1
60
25-40 800
(% ) (Chongrak Polprasert, 1989 ,2535)
3
21-39 12-35 1-32 13-19
14
4,
2 1
1) NP K (Fe Mn Cu
Zn)



50-80
1520

1984)

253))

1)

22

(Alloway and Jackon, 1991)
2550
0.02-05

(Sommer, 1977)
(Hall and William,

Rain Gun

(Sludge Spreading by Tanker or Rain Gun)

(Sludge Injection into the Soi



(Elliott, 1986;

Sommers, 1977)
?

( , 2529: Heckman, Agle and Changey, 1986; Robertetal,, 1988
, 2535)

(C:N Ratio)

(Sheaffer et al., 1979; Ajmal and Khan, 1984)

(Stark and Clapp, 1980)

(Water Retention)
(Hydraulic Conductivity) (Aggregate Stability)



(Bulk Density)
(Porosity)

(Nitrification)

(King and Morris, 1972; Ajmal and Khan; 1984)

(Mingralization)
(Hall, 1984

(1973)

101

\

- 25%)

(2529)

2530)

30:1

24

(Oxidation)

2530)

(ImmobilizationX

Mays, Terman and Duggan



Kelling et al. (1977)

(Rye)

21

1994)

étal., 1982)

(2529)

(Sorgum-Sudan)

2532)

(Sommer, 1977)

(Bitton 1

(Kim et al, 1989)
(Ryan



(Kelling
étal., 1977; Sheaffer et al., 1979; Hemphill étal., 1982; Lutrick, Robertoon and Cornell, 1982;
, 2532)
(Leaching)

2)
1-10 virusparticle/ml.

3
2 Candida
Aspergillus SPP.
H ot
(Cyst)

(Taenia solium)



(WHO Working Group, 1981) ,

105/ (Wallis and Lechmann,
1983)
2.2 (Imbalance Fertilizer)
(Denitrification)
Pseudomonas
(Ammonium Volatilization)
Magdoff and Chromée . 1983 Warman ..1986
OMAF - (Ontario Ministry of Agriculture and
Food) 60
QuFe Zn
P25
NPK = 11761 05
(Sommers, 1977) /

Ko 50 |



28

31
(Disinfection)
(Disinfectants)

.. federal regulation

1) Processes to Significantly Reduce Pathogens (PSRP)
(Aerobic Digestion)
(Anaerobic Digestion) (Lime Stabilization)
(Mesophilic Composting) (Air Drying)
(Low-Temperature Composting ) PSRP
18
1
2) Processes to Future Reduce Pathogens (PFRP)
(Heat Treatment) (Irradiation)
(High-Temperature Composting)
(Thermophilic Aerobic Digestion) (Heat Drying)
PFRP
PFRP

Ll 7 (Anaerobic Digestion)

(Mesophilic) (Thermophilic
Digestion)



312

. .EPA

MPN/

313

314
30
Ascaris
55 2
30
315
(Composted Sludge)

20-40

(Aerobic Digestion)

( . Enteritidis) 0.8-33

3

(Sludge Lagooning)

(Pasteurization)
10
(Helmint Eggs)

10

Taenia saginata 99

(Enterovirus)
(Composting)

104/

151



30

3.16 (Air Dryimg)
(Sand Beds)
(Liuid Sludge) 1
j
317 (Chemical Inactivation)

(Lime stabilization)

128
. Senftenberg
3
2) (Ammonification)
|
(Carcinogenic Compound)
3) ? (Ozonics Process)
200 ppm
30-90 (25-3.5) 60 psi
318 7 (Irradiation) - =
(Gamma Radiation)
Cesium-137  Cobalt-60 (High-Energy
Electron Beams)
3.19 (Heat Treatment)

260
Rl



3l

3.1.10 (Microwave)

67-69
1
{ . Senftenberg
32
(Carcinogenic Compound)
( ' )
13
2-3 999
105
. Typhi
E. coli 1 1 15 Pénicillium 8
(Acra et al.,1984 , 2534)
(2532)
E. coli
592-920 [ .. 5471028 [ .. 100
1 15 176-309 [ .. 192-550
/ 2 3

500 /..
(200500 /)



32

# (2534)

9 2.28 )
0.56
Ascaris )
Ascaris Ascaris
58
3.3
1 28 .. 2h28-
2529 5 ,
12 3 .. 2531-2532
.. 2532

. Blockiey
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	บทที่ 2 การตรวจสอบเอกสารและงานวิจัยที่เกี่ยวข้อง

