( , , 2545)

(sodium  benzoate)
(benzoic acid)

(Jackson, Acuff

and Dickson, 1997; Jay, 2000a) Bacon (2000)
158x10s - 3.16 xio'2 CFU/100 cm2
Coliform hacteria |.OOXI06 - 7.94x107 CFU/100 cm2 ~ Escherichia coli

3.16x105-3.16x107CFU/100 cm2

(Jackson. Acuff and Dickson, 1997; Jay, 2000a)



Hom-fifum fitmummuiim

Rho (2001)

Salmonella,
Staphylococcus aureus  Clostridium perfringens
aureus
Listeria monocytogenes Yersinia enterocolitica
3.98X104- 7.94x106CFU/mI

Duffy (2001)
' 1.99x103 CFUIg
L. monocytogenes,  Salmonella, Y. enterocolitica,
Campylobacter jejuni G coli 20.7 58 33 6.7
(2544)
E. coli, . aureus,

C perfringens  Salmonella 750,688 444, 28

Miwa (1998) C. perfringens

C. perfringens 16,10, 84
2.
2
21

211  Staphylococcus aureus
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(Garbutt, 1997g;
Batzing, 2002)

109 |/
oxl06  / (Garbutt, 1997a)

212 Listeria monocytogenes

/
(septicemia) (menigitis)

(Batzing, 2002)

213 Campylobacter jejuni

(Garbutt, 1997a: Batzing, 2002)

2.14

Bacillus Clostridium

Garbutt (1997a)  Batzing (2002) 1 2

Bacillus 1



Clostridium !
C. perfringens
C. botulinum C. perfringens
(gastroenteritis) 1 7X105 |/
C. botulinum (neurotoxin)
(fatal paralysis) botulism

(home  canning)

215 Escherichia coli 0157:H7

Hemorrhagic colitis ~ Hemolytic uremic syndrom
" (undercook beef product)
(USFDA)
68.3
15 (Batzing, 2002)

2.16  Salmonella

2,300
Salmonella

1
(Garbutt, 1997a; Batzing, 2002)



2.1.7  Yersinia enterocolitica

| | /\3 1

1
2
(Garbutt, 1997a; Batzing, 2002)
2.2
Walker (1992)  Garbutt (1997b)
221
510
0 -3 '
Pseudomonas ) Acinetobacter, Aeromonas, Alcaligenes, Alteromonas,
Flavobaterium, Moraxella, Shewenella Vibrio  Spp.
222 b
(oxidase) 8-15
2 8
(fermentation)

Citrobacter, Escherichia, Enterobacter, Klebsiella, Proteus Serratia



223

0-5 Bacillus
Clostridium

2.24

36
Lactobacillus spp.,
Streptococcus Spp., Leuconostoc Spp.  Pediococcus Spp.

1
225
Brochothrix thermospacta Micrococcus
2
B. thermospacta Micrococcus
(cured meat product)
2.26
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(Garbutt, 1997b)
31

311

(Borch, Kant-Muermans and Blixt, 1996; Huis in’t Veld, 1996)
B. thermospacta.
Lactobacillus Spp. Carnobacterium spp. (Borch, Kant-Muemians and Blixt, 1996; Jay.
2000h)

312

(proteinase)
(ammo  acid) (peptidase)

(
, 2537; Garbutt, 1997b) Clostridium spp.

Bacillus spp. (Frazier, 1967)



32
321
Pseudomonas
Micrococcus, Bacillus, Leuconostoc
Streptococeus , 2537)
Lactobacillus Spp. Leuconstoc Spp
(Borch, Kant-Muermans and Blixt , 1996) Jay (20000)
Lactobacillus, ~ Enterococcus,  Weissella
B. thermospacta
3.2.2

Borch, Kant-Muermans ~ Blixt (1996)

Leuconostoc Spp. Ln. mesenteroides, Ln. carnosum Ln. amelibiosum Clostridium

Spp. Bacillus
Spp. (Brown and Gould, 1992)
323
Serratia marcescens Pseudomonas syncyanea
( . 2537)
Jay  (20000) Enterococcus
cusseliflavus (luncheon-style

meat) 44
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A
20
324
Weisella
viridescens 68 40
nitrosohaemochrome choleomyoglobin

Lactobacillus spp., Leuconostoc
spp. G, divergeas (Borch, Kant-Muermans and Blixt, 1996; Jay, 2000h)

100
(pasteurization)

(Fellows, 2000)

60
45 10 2 1
Listeria, Salmonella, E.coli, Shigella, Campylobacter, .. aureus, Yersinia, Vibrio
B. cereus C. perfringens (Richmond, 1991 Briggs and Lennard, 1997)
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1 (cooking internal

temperature equivalent)

60 °C 4
65 °C 10
70 °c 2
75 °c 30
80 °C 6
Richmond (1991) Briggs and Lennard (1997)

Yuste, Pla Mor-Mur - (2000) '
5 Rl
6 log unit Salmonella enteritidis
7 log unit

10 2
7 2

(Brown and Gould, 1992)

( 535)
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12

13

21
2.2
23
24

25

14

Branen (1993)

DNA RNA

(2541)



26
2.1

2.8

31

32

(undissociation form)

. 203

Branen, 1993

15



3
98.5
935
530
86.6

99.99

%85
974
ICMSF(1980)

3.3

autoxidation

4 5 6
845 349 51
53 128 144
189 041 0.006
39.2 6.05 0.64

99.99 99.96 99.66

876 417 667
820 300 41
(253)

16

0.54

0.144

0.001

0.064
9.72

31

348



i

1 (benzoic acid ; benzenecarboxylic acid; phenyl carboxylic
acid; phenylformic acid)

(Chipley, 1993; World
Health Organization, 2000; Davidson, Juneja and Branen, 2002)

41

CEHCOOH

122.13 122

( 0.27 18 )

(Chipley, 1993; World Health Organization, 2000; Davidson, Juneja and Branen, 2002)
CEHILOONa

14411 (white granule)

( 66 20 )

(Chipley, 1993: World Health Organization, 2000; Davidson, Juneja and
Branen, 2002)

1
Y S 0 \\ O
L Hieon a==
Iy \\://
Benzoic Acid Sodiiun Benzoate
1

: Chipley (1993)
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42

(H
(Davidson, 1997; Jay, 2000c)
2 (Jay, 2000c; Davidson,
Juneja and Bianen, 2002)

EXTERIOR pH = 4.0

Rcoo" + H+

| Equilibrium favors RCOOH
which crosses celtmembrane

p
RCOOH
=] MICROBIAL CELL
q-':-;? S ,_...,\\
/" RCOOH N\
ES
i V' Equrilibrium favors
RCOCO, A" then
scidifies cytoplasm
ps INTRACELLULAR
RCOO +HT pH=7.0 J
ATP l ADP + P
=g __'/" ATPase pumps out
protons at the expery
£ of ATFP
b
R= 1
H+

2

: Davidson (1997)
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oxidative phosphorylation,
(G ketoglutarate ~ succinate dehydrogenase (Kreb’s cycle)
Pseudomonas jluorescens Trimethylamine- N-oxide reductase E. coll
(affatoxin) ~ Aspergillusflavus
6-phosphofructokinase (Davidson, Juneja and Branen, 2002)
(Gould,
1964 Jay, 2000) 3

Benzoate

Germination  Swelling Shedding of Outgrowth of  Cell division
spore wall vegetative cell
3
Gould (1964) Jay (2000)
43 1
1
2540 - 45

20-2,000

50



1,000-2,000

(Chipley, 1993)

35

Bacillus cereus
Lactobacillus

Listeria monocytogenes
Micrococcus
Streptococcus
Escherichia coli
Pseudomonas

Davidson, Juneja

6.3
43-6.0

h6,4°C: 56,21

5.9-0.6

5.2-5.6

5.2-5.6
6.0

Branen (2002)

500
300-1,800
2,000; 3,000
50-100
200-400
50-120
200-480

20



Aspergillus
Byssochamys nivea
Cladosporium herbarum
Mucor racemosus
Pénicillium

Pénicillium citrinum
Pénicillium glaucLim

Rhizopus nigricans

Davidson, Juneja

3.0-5.0
33
51
50

2650
5.0
50
50

Branen (2002)

1" t21
im utn 'vitnau

( )
20-300
500
100
30-120
30-280
2,000
400-500
30-120
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5
( )
Candida krusei 300-700
Debaryomyces hansenii 43 500
Hansenula 40 180
Pichia membranefaciens - 100
Rhodotorula - 100-200
Saccharomyces hayanus 4.0 330
Zygosaccharomyces bailii 48 4,500
Zygosaccharomyces rouxii 48 1,000
Davidson, Juneja ~ Branen (2002)
44
441
Chung, Jorgensen  Price (1988)
(Mexican-style sauce) - 3.7-3.95
6371 79 A
700 / 3 %
Fisher Golden (1998) (apple cider)
E. coli 0157:H7 7 log CFU/ml

0.045 410 25
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E. coli 0157:H7
1818 3
912 2
Comes  Beelman (2002) 0.05
- 33 E coli 0 157:H7 5 log unit
25 6 4

24

Dock, Floras Linton (2000)
(D value)  E.coli 0157:H7

31 DD E.coli 0157:H7 1
03 D™ 65
Masuda, Hara-Kudo Kumagai (1998)
E.coli 0157:H7
0 16 5
45 600 /
30 9 E. coli 0157:H7
3
442
Kasrazadeh Genigeorgis (1994)
0.3 Salmonella
(Hispanic type soft cheese) - 6.6
8 10 12 16 2 30 60
Salmonella
2

Hwang Beuchat (1995a)

Salmonella, L. monocytogenes, G. jejuni 5. aureus
103 CFU/mI 2
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03 0.05 3
05 0.05 30
4 8
1
(psychrotrophs bacteria) 16
4 log CFUlcm2 2
Kasrazadeh Genigeogis (1995)
03 1 E.coli 0157:H7
(Hispanic type soft cheese) 8101211620
30 60
Ecoli  0157:H7
03
16 E.coli 0157:H7
8
E.coli 0157:H7

Hwang Beuchat  (1995h)

Salmonella, L. monocytogenes, G, jejuni, . aureus E. coli
0.5 0.05 30

Salmonella, C. jejuni  E. coli 0157:H7
L. monacytogenes . aureus

Efiuvwevwere Ajiboye  (1996)

6.08-6.65 0.2 04 3
16
1 4

Samelis (2001)
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L. monocytogenes
L. monocytogenes

120 4
|smail (2001)
2 02 04 08
Yarrowia lipolytica
Y. lipolytica
[slam (2002)
15 20 25 L. monocytogenes
(chicken luncheon meat) s13 22
14 L. monocytogenes
0.78-1.32 log CFUg
4 13
22
L. monocytogenes
(2542)
1,000 /
6 500 /
4 250 /
45

Efiuvwevwere Ajiboye (1996)
02 04
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Hathcox (1995)
05
0.05 3

Comes  Beelman (2002)
0.05 ( / )

(2542)
250-1,000

46

1,000 /
150-5,000 / (World
Health Organization, 2000)

(2527)
200 /
1 ( 0.02)
1,000 / ( 0.1)
A7
Sax (1979) Davidson, Juneja ~ Branen (2002)
6 /
5-10
(Dakin, 1909 Davidson, Juneja and Branen, 2002)

LD, 1,940 / 450 /
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(pseudo allergy) (World Health
Organization, 2000)

1,800
/ 510 (World Health Organization, 2000)
1 ,
(Kiekebusch ~ Lang, 1960 World Health Organization, 2000)
12
18-24 (Sodemoto Enomoto, 1930

Davidson, Juneja and Branen, 2002)
(World Health Organization,
2000; Njagi and Gopalan, 1980 Davidson, Juneja and Branen, 2002)

(hippuric acid)

(benzoyl glucuronic acid) (Chipley, 1993)
: 1
(disperse phase)
(continuous phase) (solubilize)
(emulsifier)

(Food and Agriculture Organization of the United Nation, 1985;
, 2529 ;  2536; , 2543)
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(
, 2540)
/
( 2518
, 2528)
(2518) , (2528)
2
2 06
120 6
12 5 b
10
45
90-95
(2528)
5
1
10 2 2 2 2
1 1
(2545)
45
63.15 15.79 15.79
3.38 189
(2545) 3
28 kil

(prerigor
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mortis)

(benzoate)
(modified starch)

15-30
2
21
(glycogen)
7 - 5.6- 5.7 6-8
24 - 5.3-5.7
- 5.4-6.2 (actin) (myosin;
myofibrillar protiens) (NaCl)
(juiciness)
6.0-6.5 (emulsifier)
(aging) 1

(Kramlich, Pearson and Tauber, 1980; :
2530; , 2537)



2.2

0.2-05

(phosphate compounds)

(proteolysis)
rigor mortis
2529
23
(myofibril)

solubilized protein sol

30

(water holding capacity :WHC)

1

WHC

(hinding)
1

5.0-5.4 isoelectric point

(ionization)

Mg+  Ca®
(Paul and Palmer, 1972; ,
, 2537)

(collagen)

paste sol
(actomyosin network)
(Kramlich, Pearson and Tauber, 1980:
, 2537)



a

24
( , 2529 )

25

251 (phosphate compound)

(actomyosin)
1 1
05
( , 2529 )
25.2
(halophilic bacteria)
(osmotic pressure) 1 (water activity)
( . 2536)

253
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(gelatinization)
1 (Meyer, 1973
, 2529 )
254
( , 2529 )
2.6
(cutter)
(silent cutter)
( , 2529 ; ,
2536)
2T
1
5-15
, 16
(creatin phosphate) (ATP)
(Paul and Palmer, 1972
, 2529 ; , 2530;

253, 258



3

28
(coagulation) (dénaturation)
(texture)
(tenderness) ,
(Kramlich, Pearson and Tauber. 1980;
, 2529 )
3 1 1
(2545) ! 1
45
. aureus, G perfringens  Salmonella 1
Coliform bacteria ~ E.coli 3MPN/g
(2534)
5.8x103- L.Ix104CFUly 1
(2528) 1
2x102 1.4xI104CFU/g (2528)
1.6x106CFUIg 1
1.9xI107CFU/g
Salmonella spp, . aureus1 Coliform
bacteria  E. coli 3 MPN/100 g /
(  2528) (2534)

Salmonella spp, . aureus Coliform bacteria E. coli 3MPN/g
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