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Comparison of Methods for Decontamination from Beef Carcass
Surfaces

Salmonella typhimurium Escherichia coli 0157:H7

(@)
USDA-FSIS
(b)
400 cm? 20 cmx20 cm
a)USDA-FSIS
25cm 05 1cm
b) 1.5L 10 psi 35 90 sec
5cm 5L
250 psi 35 5 sec 400 psi 4 sec 33 cm
c) b) 2 (v/v) pH 2.2 200mL 40
psi 55 11 sec 80 cm
d) b) 2 (v/v) pH 2.5 200 mL
40 psi 55 11 sec 80 cm
10 cm?*x2 mm n 3
10 cm?*2 mm n 3 10°
CFU/cm?
10 cm?x2 mm n 3
0.1 100 mL 1
1mL 0.25mL/platex4 0.1 mL 10 0.1 mL
rifampicin-tryptic soy agar rif-TSA 37 24
4 inside round, outside round, brisket, clod
E. coli O157:H7
Salmonella
recovery
E. coli O157:H7
P < 0.05

OR(outside round) BSKT(brisket)
P<0.05 IR(inside round) CLOD(clod)

E. coliO157:H7  S. typhimurium
OR BSKT




S. typhimurium

recover
E. coliO157:H7  S. typhimurium

S. typhimurium

S. typhimurium  recover

Hardin, M.D., G.R. Acuff, L.M. Lucia, J.S. Oman, and J.W. Savell.
1995. Comparison of Methods for Decontamination from Beef
Carcass Surfaces. Journal of Food Protection. 58 (4) 368-374.
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Steam Vacuuming as a Pre-Evisceration Intervention to
Decontaminate Beef Carcasses

(i)
(iii)

5 10

Unit A 0.0093 bar
10.16 cm 5.08 cm
Unit B 0.0093 bar
10.16 cm 2.54 cm

CN
CF
KF zero tolerance standards
SN
SF
USDA-FSIS
10.16 cm>10.16 cmx1.27 cm
total aerobic plate counts APC total coliform counts TCC
pH 7.0 10 2
plate count agar APC Petrifilm Coliform Count Plate
TCC plate count agar 25 48
Petrifilm Plate 35 24
TCC

APC UnitA 1.38log CFU/cm? UnitB 1.64 log
CFU/cm? TCC UnitA 1.61log CFU/cm? UnitB 1.72 log CFU/cm?

APC  Unit
A 1.73 log CFU/cm? Unit B 2.03 log CFU/cm? TCC Unit A
1.67 log CFU/cm? Unit B 2.13 log CFU/cm?

APC UnitA 0.57
log CFU/cm? Unit B 0.72 log CFU/cm? TCC Unit A
0.33 log CFU/cm? Unit B 0.26 log CFU/cm?

2.54 cm

Kochevar, Sherri L., John N. Sofos, Robert R. Bolin, James O.
Reagan, and Gary C. Smith 1997. Steam Vacuuming as a

3




Pre-Evisceration Intervention to Decontaminate Beef Carcasses.
Journal of Food Protection. 60 (2) 107-113.

Verification of Procedures for Controlling Fecal Material, Ingesta, and
Milk in Livestock Slaughter Operations

Livestock
IPP
PHIS
1
IPP
IPP HACCP
1.
2. 1
3.
4, IPP
5.
2
6.
2

Food Safety and Inspection Service (FSIS) DIRECTIVE
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Comparison of Steam Pasteurization and Other Methods for Reduction
of Pathogens on Surfaces of Freshly Slaughtered Beef

Listeria monocytogenes Scott A Escherichia coliO157:H7 Salmonella
typhimurium

S T W
vV 2 L

S 15 15 2
5 10

61.0x76.2%68.6 cm 30.5%76.2x68.6
cm 91.4%76.2%
68.6 cm

2.5 cm water
0.6 cm water

V

T 1lcm 0.5cm
w 35 38 40psi 23
T™W TWS WS VW VWS TWLS VWLS

11.4 cm?x3 2 mm 34.2 cm?
5 log CFU/cm?

PW Escherichia coli
0157:H7 rifampicin-tryptic soy agar Rif-TSA Salmonella
typhimurium nalidixic acid-MacConkey Agar NA-MAC Listeria
monocytogenes colistin methanesulfonate, moxalactam-Listeria
Agar Base MOX

50 mL PW 1
1mL 0.25 mL/platex4
100
Listeria monocytogenes 35 24 Escherichia coliO157:H7
Salmonella typhimurium 37 24

3 3.5 5.3 log CFU/cm?
TW TWS WS TWLS VWLS 4.2 5.3 log CFU/cm?

TV S 25 3.7logCFU/cm?
S T \Y; T v
w

Phebus, R.K., A.L. Nutsch, D.E. Schafer, R.C. Wilson, M.J. Reimann,
J.D. Leising, C.L. Kastner, J.R. Wolf, and R.K. Prasai. 1997,
Comparison of Steam Pasteurization and Other Methods for Reduction
of Pathogens on Surfaces of Freshly Slaughtered Beef. Journal of Food
Protection. 60 (5) 476-484.
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Decontamination of Beef Carcass Surface Tissue by Steam Vacuuming
Alone and Combined with Hot Water and Lactic Acid Sprays

aerobic plate counts APC  Enterobacteriaceae coliforms
coliforms Escherichia coli

2 %3 70
€D (2 €))
4)
95 12.5 cm 5 166 kPa
2% L- 200 mL 55 11
10 cm 78.5 cm? 5 cm?
0.025¢g
5 cm? 10 cm?
78.5 cm? 10
cm?
100 mL 1
Petrifilm Aerobic Count Plates 21 48 APC
Enterobacteriaceae Count Plates 35 24
Enterobacteriaceae E. coli Count Plates coliforms 35
24 coliforms 44.5 24 E. coli 35
24
5 cm?
Enterobacteriaceae coliforms coliforms
E. coli 1.0 logo CFU/cm?

Castillo, A., L.M. Lucia, K.J. Goodson, J.W. Savell, and G.R. Acuff. 1999.
Decontamination of Beef Carcass Surface Tissue by Steam Vacuuming
Alone and Combined with Hot Water and Lactic Acid Sprays. Journal
of Food Protection. 62 (2) 146-151.
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Microbiological Quality of Beef Carcasses and Vacuum-Packaged
Subprimals: Process Intervention during Slaughter and Fabrication

Escherichia coli 0157:H7 Listeria monocytogens Salmonella
enteritidis Yersinia enterocolitica

®
(i) 4 120
(iii)
3 W 200 ppm C 3% (v/Vv) L
2
1.3L 75L
9 8 water 15
30
W CL 9 W W WU C WL CWZC
ccLLWWLTCLIL 8
21 1.3L
3%(v/Vv) 85% pH2.1 200 ppm
pH 2.6
clod rib striploin top butt inside round outside
round 8 4 10
15 20 30 60 90 120 (€D VP
(2)200 ppm 21 C VP C VP (3)VP
15 VP MW  (4)10° CFU P VP P VP
() P C VP (6) P VP MW (2) (5
5 200 ppm 4 10° CFU/mL VP
599+62 mmHg MW 112.9W/h 15
3.81cm 2 mm 2
11.4 cm?
2x 3.8cm 11.4 cm?
45.6 cm?
25 mL Butterfield’'s phosphate buffer (pH 7.2)
30 Butterfield’s phosphate buffer 10
plate-count agar 35 48 APC

1 mL Butterfield’s phosphate buffer
Escherichia coli O157:H7  McConkey
sorbitol agar MSA  Listeria monocytogens maodified oxford medium
MOX  Salmonella enteritidis xylose lysine deoxycholate XLD
agar Yersinia enterocolitica cefsulodin irgasan novobiocin CNN

37 48
and/or
APC 0.4 1.8 log;, CFU/cm? L
L
200 ppm
F > 0.05

Kenney, P.B., R.K. Prasai, R.E. Campbell, C.L. Kastner, and D.Y.C. Fung.
1994. Microbiological Quality of Beef Carcasses and Vacuum-Packaged
Subprimals: Process Intervention during Slaughter and Fabrication.
Journal of Food Protection. 58 (6) 633-638.
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Experiments in Sanitizing Beef with Sodium Hypochlorite

Aerobic bacteria

Kotula pH 6.0
5 Emseiler
2
(@D 200
250 mg/L pH 6.0 0.83
3.4 L/min 3.5 14.0 kg/cm?
2 10 cm/sec 40 cm
60
3 86+6%
2 12%
200 250 mg/L 1.7 3.4 6.8L/min
14.0 kg/cm? 2 15 30 sec/ 2x15x
20 cm pH 6.0
D3 4 2.54 cm 3 5
mm 4 1 cm?
2)(1a)
(€D 99 mL 60
3
28 72+4
Standard Methods for the Examination of Dairy
Products 2%
2x2 8
(2)Aerobic plate counts logarithms 48

Difference in log counts = Log,o APC After — Log,, APC Before

pH 6.0

2

3.4 L/min 14.0 kg/cm?

2 cm/sec 99

2 cm/sec 1 7 10
cm/sec
97%
93%
3 48

Marshall, R.T., M.E. Anderson, H.D. Naumann, and W.C. Stringer.
1977. Experiments in Sanitizing Beef With Sodium Hypochlorite.
Journal of Food Protection. 40 (4) 246 — 249.
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Removal of Bacteria from Beef Tissue by Spray Washing after Different
Times of Exposure to Fecal Material

Escherichia coli ATCC 11370

1
Triplicate 2% 5% 12%
35 74
0.3125 cm
80 rpm
12
300 /h 35
74 20.7 bar
35 20.7 bar
21 1.38 bar
15 20%x20%20 cm  brisket
10x10cm 0.3kg 100
mL
108 CFU/g 0.64 cm x4
3 2 4
2
1 2 7.92 cm?
0.1% 2
625 [Cg/mL
tryptic soy agar 35 24
pH
15 brisket
10x10x2cm Escherichia
coliATCC 11370 108 CFU/g 0.64 cm
4 triplicate
0 2 4
35 20.7 bar 2% 5%
12% 35 74 20.7 bar
35 74
0
3.04+0.40 3.52+0.55 3.62+0.67 3.69+0.72 4.17+0.55 log
CFU/cm? 2 4
P < 0.05 2 1.76 3.89 log
CFU/cm? 4 0.94 2.58 CFU/cm?

74

Cabedo, L., J.N. Sofos, and G.C. Smith. 1996. Removal of Bacteria from
Beef Tissue by Spray Washing after Different Times of Exposure to
Fecal Material. Journal of Food Protection. 59 (12) 1284-1287.
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The Efficacy of Various Salmonella Intervention Methods Applied to
Pork Carcasses during Slaughter

Salmonella typhimurium

53 10 and 20

10 and 20

25 50 100 200 ppm

25 1(v/V)% 2(v/Vv)%
76L 10 15 psi

50 100 200 ppm 2 4 8mL Clorox®
1g 1L 1% 2%
85% 12 24 mL 1L
ham belly jowl 50 cm?
=3 150 cm? 1.23mL 3
1 2(/vV)% 25 50
100 200 ppm 25 53 10 20 10 20
Trial 1
50 ppm 8
16 1 2
5 53
Trial 2 10 10 50 ppm
2(v/Vv)% 12 24 5
24
24 4
24
50 pug/mL Xylose Lysine
Deoxicholate XLD agar duplicate 35
Kentucky 21
Salmonella typhimurium 2 ham
belly jowl Trial 1 S. typhimurium
10 20
10 20
2 100 200 ppm
2% S. typhimurium 1%
Trial 2 4
10 50 ppm
2% 10
jowl
24 2

N. Clayton, The Efficacy of Various Salmonella Intervention Methods
Applied to Pork Carcasses during Slaughter (thesis from U. Kentucky).
2002.
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Evaluation of Hand-Trimming, Various Sanitizing Agents, and Hot
Water Spray-Washing as Decontamination Interventions for Beef
Brisket Adipose Tissue

Escherichia coli (ATCC 11370)

15 brisket
2.76 6.89 20.68bar 16 35 66 74+5 12 36
5% 12% 5% 0.3%
3% 3% 8.5% 9.5% 10%
66% 0.5% 16 1.38bar 12
36
15 10cm>=10cm
0.625 cm?
2.5 cm?
pH 7.0 10
2 dihydrostreptomycin nutrient agar
37 48
5% 0.5% 12%
2% 0.3% 16 74
brisket
E. coli ATCC 11370 2.5 cm?
16 74  20.68 bar 36 12
P<0.05 1.41 2.50 log
CFU/cm? 16 1.38bar 12 36
20.68bar 16 36 35 12
74 12 1.34 2.87 1.18
2.86 0.96 3.42 log CFU/cm?
16 74
P<0.05
74
3.0 log CFU/cm? P<0.05

Gorman, B.M., J.N. Sofos, J.B. Morgan, G.R. Schmidt, and G.C. Smith.
1995. Evaluation of Hand-Trimming, Various Sanitizing Agents, and
Hot Water Spray-Washing as Decontamination Interventions for Beef
Brisket Adipose Tissue. Journal of Food Protection. 58 (8) 899-907.

11
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Destruction of Escherichia coli and Salmonellae on Mutton Carcases by
Treatment with Hot Water

E.coli Salmonellae Salmonella typhimurium S. anatum S. adelaide
S. derby S. newport S. havana

E. coli
(@D 37 90
E. coli
duplicate
2 1 360 L
3 80 10
Q) 2.5 cm
10cm 20 22 37 24 nutrient
broth E.coli Salmonella typhimurium
S. anatum S. adelaide S. derby S. newport S. havana
30 60
10%°/cm?
2) 10 hind leg rectal area outside
midline brisket neck foreleg shoulder belly flap 2
10 10 TPY
50mL 0.1% 1.0
=108 cells/mL 1.0x10° cells/cm?
@) 2 5 cm?
90 mL 0.1%
20000 rpm 30 0.1 mL
0.1% 10 Tryptone
Phytone Yeast Extract Agar 37 24
2 10
10 cm? TPY agar
(3)5 rump mid-back brisket neck
10cm®  0.1%
10 0.1 mL TPY
20 4 MacConKey agar
37 24 1 mm
37 120 60 10
90% 80 10
99% 99.9%
E. coli
80 10
99% 96%
0.5 mm
80 10 1 4

Smith. M.G., and A. Graham. 1978. Destruction of Escherichia coli
and Salmonellae on Mutton Carcases by Treatment with Hot Water.
Meat Science. 2 (2) 119-128.

12
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Efficacy of Organic Acids Against Escherichia coli 0157:H7 Attached to
Beef Carcass Tissue Using a Pilot Scale Model Carcass Washer

Escherichia coli 0157:H7 ATCC 43895 ATCC 43889 ATCC 43890
Pseudomonas fluorescens ATCC 13525

E. coli0157:H7

DL- 1 3 5%
24
() 3 *x3 x4
4
2 3 =3 =2
2 2
80 cycles/min 14 m/min
80 psi 4.8 L/min 17.8 cm
24
5 cmx5 cmx0.5 cm 25 cm?
4 24
day O 4 24 day 1 pH

round rib chuck
7.5cmx7.5cmx>x0.5cm

60 W 51 cm 20
20 pH 7.0
100 7 log,o CFU/mL
10 mL 25 15
E. coli O157:H7 5 logio
CFU/cm? P fluorescens 6 log,o CFU/cm?
4 24 25 cm? 50mL 0.1% Tween 20
2
2% tryptic soy agar
E. coliO157:H7 37 24 P. fluorescens 26
48
Escherichia coli O157:H7
3 Escherichia coliO157:H7
Pseudomonas fluorescens 1 3 5%
24 4 24
p 0.05
p 0.0001 5
E. coli O157:H7 P. fluorescens

E. coli 0157:H7
pH pH

E. coli0157:H7

Nettles Cutter, C., and G.R. Siragusa. 1994. Efficacy of Organic Acids
Against Escherichia coli O157:H7 Attached to Beef Carcass Tissue
Using a Pilot Scale Model Carcass Washer. Journal of Food Protection.
57 (2) 97 - 103.

13




14



ID 13

Destruction of bacteria on fresh meat by hot water

Escherichia coli Salmonella Enteropathogenic E. coli 0157
Aeromonas hydrophila Yersinia enterocolytica Pseudomonas fragi
Listeria monocytogenes

40, 60, 80 10 20
Brisket 10cm Oxioid nutrient broth 24
25
37 10° 10’ c.fu./cm?
5 2x5 cm?
2.5cm 10 cm
20 22 37 24 nutrient broth E.coli
Salmonella typhimurium S. anatum S. adelaide
S. derby S. newport S. havana 30 60
10%°/cm?
1L 2 g Yyeastextract2g Tryptone Soya
Aga 25
72 37 24
Escherichia coli 7 Salmonella 7 0157 2
Aeromonas hydrophila 4  Yersinia enterocolytica 1 Pseudomonas
fragi 5 Listeria monocytogenes 5
80 10 20 3logip 99.9%
60 10 20 1 |Oglo

Smith, M. G. 1992. Destruction of bacteria on fresh meat by hot
water. Epidemiology and Infection. 109 (3) 491-496.
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Control of Salmonella on Beef Tissue Surfaces in a Model System by
Pre- and Post-Evisceration Washing and Sanitizing, With and Without
Spray Chilling

Salmonella california

Salmonella california

20 mL 2%(v/V)
75% 10
5 2%
30 4
23 40 55
0.5 cm
42 kGy 20
3.0x1.0
=x0.5 cm 10 cm? 5
23 5
99 mL Butterfield’'s phosphate
buffer 2
tryptic soy agar TSA
10%(w/Vv) MacConkey agar base
EF-18 surface plate technique
200 mg mL 15 mg/mL
37 24 48
Salmonella california
2
2 logio
55

Dickson, J.S., and M.E. Anderson. 1991. Control of Salmonella on Beef
Tissue Surfaces in a Model System by Pre- and Post-Evisceration
Washing and Sanitizing, With and Without Spray Chilling. Journal of
Food Protection. 54 (7) 514 - 518.
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Application of Chlorine to Reduce Populations of Escherichia coli on
Beef

E. coli
5% 50 100 250 500
800 ppm pH 6.5
pH 6.5 28
MCW 80 cycles/min 14 m/min 60psi 4.2L/min 17.8cm 28
BCT 25cm?
24 4
7.5%7.5 cm
20 9 log,o CFU/mL
pH 7.0 100
25 BCT 10mL 25
15
5 log;o CFU/mL
25 cm? BCT 50mL 0.1%
Tween 20 2
2% trypticase soy agar
37 48
BCT 2
5log,o CFU/cm?
BCT 50 100 250 500
800 ppm 24 4
BCT pP<
0.05 0.60 log,o CFU/cm? BCT
E. coli ATCC 25922 500 800 ppm
1.22 1.28 log;o CFU/cm?
800 ppm BCT E. coli 0157:H7 ATCC43895
1.04 log,,CFU/cm? 50 100 250 500 ppm

1 log,oCFU/cm?

Cutter, C., G.R. Siragusa. 1994. Application of Chlorine to Reduce
Populations of Escherichia coli on Beef. Journal of Food Safety. 15.
67-75.
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Effects of Acetic Acid, Lactic Acid and Trisodium Phosphate on the
Microflora of Refrigerated Beef Carcass Surface Tissue Inoculated with
Escherichia coli O157:H7, Listeria innocua, and Clostridium sporogenes

Escherichia coli O157:H7 Listeria innocua Clostridium sporogenes

trisodium phosphate TSP

15 5.5 bar 80%5 psi 32+2
12%(w/Vv) 1.5%(v/v) 3% (Vv/V) 1.5%(v/v)
3% (Vv/V)
n 10
5x%5 cm 1 mm
5 48 5
7 14 21
BPW 25 mL 0.1% Tween 20
2 1mL
BPW
APC Trypticase soy agar TSA
pseudomonas isolation agar PIA LAB Bacto lactobacilli
MRS agar
BCT
W 1.5
3.0% LA AA 12% TSP
Escherichia coli 0O157:H7 Listeria innocua Clostridium
sporogenes
BCT APC
LAB pseudomonad
5 21
- LA AA TSP 5.6 log CFU/cm? APC
1.3 2.0 log CFU/cm?
1.3 log CFU/cm? 21
- TSP 0157:H7 C. sporogenes
APC L. innocua LAB
L. innocua LAB 1 7 7 log
CFU/cm? 14

7 log CFU/cm?

Dorsa, W.J., C.N. Cutter, and G.R. Siragusa. 1996. Effects of Acetic
Acid, Lactic Acid and Trisodium Phosphate on the Microflora of
Refrigerated Beef Carcass Surface Tissue Inoculated with Escherichia
coli O157:H7, Listeria innocua, and Clostridium sporogenes. Journal
of Food Protection. 60 (6) 619-624.
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Reduction of Escherichia coli 0157:H7 and Salmonella typhimurium on
Beef Carcass Surfaces Using Acidified Sodium Chlorite

Escherichia coli 0157:H7 Salmonella typhimurium

Escherichia coli O157:H7
Salmonella typhimurium

ASC
6.0 log CFU/g
400 cm? 10g
Escherichia coli O157:H7
Salmonella typhimurium 5.5 5.4 log CFU/cm?
@
1.5L 69kPa 90 5L 1.72 MPa 4 2.76 MPa
2 2.76 MPa 3 9
) PASC
©) CASC
164 mg/L 1200 mg/L
ASC 140mL 69kPa 10 22.4 24.7
10 cm?x3
3 400 cm? 10 cm?®x3
400 cm? 10 20cm
3.6 cm 2 3 mm
0.1% 100 mL
rifampicin
lactose-sulfate-phenol red-rifampicin  LSPR agar
37 24
inside round outside round
brisket flank clod Escherichia coli O157:H7
Salmonella typhimurium
22.4 24.7
PASC CASC
E. coli O157:H7 Salmonella
typhimurium 5.5 5.4 log
CFU/cm? PASC
3.8 3.9log CASC 45 4.6
log 140 mL 69 kPa
10 2.3 log
CASC PASC
inside round
PASC
CASC
0.5 log CFU/cm?
30 50

Castillo, A., Lucia, L.M. Kemp, G.K., and Acuff, G.R. 1999. Reduction of
Escherichia coli O157:H7 and Salmonella typhimurium on Beef Carcass
Surfaces Using Acidified Sodium Chlorite. Journal of Food Protection.
62 (6) 580 - 584.
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Lactic acid decontamination of fresh pork carcasses: a pilot plant study

Salmonella typhimurium strain S1

16 18 36 38 LAD
LAD LAD
121 20
50% L(+)- 2% pH 2.3 5% pH 1.9

LAD 11 30 60 120
LAD 55 30 60 90 120
11 or 55 120

21 30 120 LAD 36
38 LAD 16 18
20 cm 400 mL/min
500 mL 10%® 10°

cfu/mL  S. typhimurium

30 1000
3 5cm?
45mL B-TSBY
3
catalase-mediated solid medium  XLD-N 42
24
Salmonella typhimurium
LAD S. typhimurium 1
2 logso cfu/cm? LAD LAD
20 LAD 2% pH2.3
5% pH 1.9 LA 60 LAD
30 60 90 120
LAD 11 LAD 55 16
18 36 38
2% 5% LA 60 1 logyo cfu/cm?
S. typhimurium 2% 5%
LA 60 120 2 logso cfu/cm?
LA 30
1 log10 cfu/cm? S. typhimurium

2%
5% LA 120

2% LA

Van Netten, P, D.A.A. Mossel, and J. Huis In't Veld. 1995. Lactic acid
decontamination of fresh pork carcasses: a pilot plant study.
International Journal of Food Microbiology. 25 (1) 1-9.
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Prevalence of Campylobacter spp. and Salmonella spp. on Pork
Carcasses and the Reduction Effected by Spraying With Lactic Acid

Campylobacter spp. Salmonella spp.

2%
75 4
75 4 8 20 11
4
75 2%(v/V) L-
40 cm 20 psi 100V
75 150 mL
Cary and Blair (C-B) transport medium
ham  shoulder 100 cm?
4 20 5
20
C-B transport medium 10 mL/tube
Campylobacter spp. 1.0mL 2.5
mL  Preston enrichment 24 42
Skirrow agar
42 24 48 oxidase
catalase hippurate
Salmonella spp. 1.0 mL 9 mL
brilliant green tetrathionate 42 24
brilliant green agar 37 24
Salmonella spp.
triple sugar iron agar
Salmonella spp.
225 23
9 14 63 29
34
2%
24

Campylobacter spp. Campylobacter coli

Epling, L.K., J.A. Carpenter, and L.C. Blankenship. 1993. Prevalence
of Campylobacter spp. and Salmonella spp. on Pork Carcasses and the
Reduction Effected by Spraying With Lactic Acid. Journal of Food
Protection. 56 (6) 536-537
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Effects of Washing and Sanitizing on the Bacterial Flora of
Vacuum-Packaged Pork Loins

aerobic bacteria anaerobic bacteria Lactobacillus spp.

SSCL
SSAA 28
pork loin
SW 12.8 1378 kPa (200 psi) 25.4 L/min
SSAA SW 2% 12.8 1378 kPa (200 psi) 6.8
L/min
SSCI SW 200 ppm 12.8 1378
kPa (200 psi) 6.8 L/min pH 6.0
10 cm/s
54 loin
1 2.54 cmx=0.5 cm

14 21 28 <2 <2

0.1% 99 mL 1

plate count agar 21 3 anaerobic
agar 34 5 Lactobacillus
lactobacillus-selection broth: granulated agar= 70: 10 37
5

14 21 28 Lactobacillus

SW SSCL SSAA

14 SSCL
SW
SSAA
SSAA

Cacciarelli, M.A. W.C. Stringer, M.E. Anderson, and H.D. Naumann.
1983. Effects of Washing and Sanitizing on the Bacterial Flora of
Vacuum-Packaged Pork Loins. Journal of Food Protection. 46 (3)
231 -234.
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Decontamination of commercial, polished pig carcasses with hot water

E. coli
80
2 mm
20 90
60 75 80 85 90 40
90 20 60 90
5 4 100 cm? 1
5
0.1(w/v)% 50 mL 2
5 60 75 80 85 90 40
90 20 60 90
10 100
0.1 mL plate count agar 25 3
5
60 90 20 90
4 5
85 20
2 50
10 85 20
800 85 20
100
1
100
10910 2.5
Gill, C.0., D.S. McGinnis, J. Bryant, and B. Chabot. 1995.
Decontamination of commercial, polished pig carcasses with hot water.
Food Microbiology. 12 (2) 143-149.
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Assessment of the hygienic efficiencies of two commercial processes

for cooling pig carcass

Escherichia coli psychrotrophic pseudomonads

2 1 1
A 30 3500
2
12
5 10 20
B
20 45 60
80 kg 80 kg
4000 0
2
A 6 4
10 1
20
B A
80 kg 80 kg
80 kg
80 kg
3 X )y (™
y = (0.0513x - 0.71)? (7 x 30)
y = (0.027x + 0.55)% (30 x 40)
y = 2.66 (40 x 47)
y=0(X 7or 47)
2 X )y (h™
y = (0.033x + 0.27)2b (-2 x 25)
y=1(25 x 35)
y=0((X -2or 35)
2

Escherichia coli
psychrotrophic pseudomonads

Gill, C.0., and T. Jones. 1992. Assessment of the hygienic

efficiencies of two commercial processes for cooling pig carcass.
Microbiology. 9 (4) 335-343.

Food
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Use of a temperature function integration technique to assess the
hygienic adequacy of a beef carcass cooling process

Escherichia coli

@
)
(€©))
24
10
30 40
0.2 0.7 m/s 4
2
50
10
3 X )y (™
y = (0.0513x - 0.17)? (7 x 30)
y = (0.027x + 0.55)% (30 x 40)
y = 2.66 (40 x 47)
y=0((X 7or 47)
7
7
24.6 50
E. coli 7 30
20
.
GMP

Gill, C.0., J.C.L. Harrison, and D.M. Phillips. 1991. Use of a
temperature function integration technique to assess the hygienic
adequacy of a beef carcass cooling process. Food Microbiology. 8 (2)
83-94.
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The generation time, lag time, and minimum temperature of growth of
coliform organisms on meat, and the implications for codes of practice
in abattoirs

Escherichia coli Salmonella typhimurium

lag time
0 2
50 5¢g
509 15000 rev./min
20
- Nutrient broth 37 E. coli Salmonella
typhimurium
- 10* cells/g 0 2
10° cells/g
45mL  0.1% 15000 rev./min 20 0.1
mL  MacConkey agar No. 3 37 18 24
24 1 mm
Kohn's Two Tube Medium
80 g/mL  sulphadiazine Brilliant Green
Agar BGA pH7.2
Kohn’s Two Tube Medium
8
- Salmonella typhimurium 15

(generation time) lag time
- Escherichia coli  Salmonella typhimurium Lagtime 10
23.35

- 10 6.68
- Lag time
lag time
10 40
lag time
Escherichia coli
lag time

10

26




Smith, M.G. 1985. The generation time, lag time, and minimum
temperature of growth of coliform organisms on meat, and the
implications for codes of practice in abattoirs. Journal of Hygiene
Cambridge. 94 (1) 289-300.
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Staphylococcal Growth and Enterotoxin Production-Factors for Control

Staphylococcal

pH
20

40%

- Staohyrococcal

35 39
7 48
10 45
15 12 18
10%g

pH
4

Troller, J.A. 1976. Staphylococcal Growth and Enterotoxin
Production-Factors for Control. Journal of Milk and Food Technology.
39: 499-503.
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Effect of Temperature, pH and Sodium Chloride Concentrations on
Production of Staphylococcal Enterotoxins A and B

Staphylococcus aureus S-6

pH NaCl
3 2
enterotoxin A SEA enterotoxin B SEB
Staphylococcus aureus S-6

4% N-Z Amine NAK 10 mg/L
0.5 mg/L pH 1.0 N NaOH 0.1 N HCI
NaCl NaCl
Donnelly 100 mL
300 mL
19 mL 121 15
107 cells/mL 1 mL
250 rpm
10mL 5000 rpm 2500xg 10
PBS
SEB SEA 1/5
single gel diffusion 1 Og/mL
Staphylococcus aureus S-6 casein hydrolysate
NZ-Amine NAK
enterotoxins A SEA B SEB 25 45 pH 4.5
9.0 NaClO 12.5%
39.4 pH7.0
- 20 45 pH 4.5 NaCl 12% 2
- NaCl SEA SEB
NaCl 4%

pH6.0 6.5 37 18

Pereira, J.L., S.P. Salsberg, and M.S. Bergdoll. 1982. Effect of
Temperature, pH and Sodium Chloride Concentrations on Production of
Staphylococcal Enterotoxins A and B. Journal of Food Protection.
45: 1306-13009.
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Yersinia enterocolitica-like Organisms from Vacuum-packaged Beef
and Lamb

Yersinia enterocolitica-like Organisms

Yersinia
enterocolitica
boneless knuckles
bone-in arm chucks bone-in hotel style ribs loin leg
21 35 1 3

129 cm? 5x5x%1.25 cm
0.1% peptone

0.1 mL plate count agar 10
7
30 40
trypticase soy agar TSA 25 48
Yersinia enterocolitica
Y. enterocolitica
Y. enterocolitica
Enterobacteriaceae
TSA 24 Christensen’s urea 24
Nitrate broth 48 4
4 4
24 TSI 24 4
TSA 3 TSA 0.4% L- 3
Bile esculin agar 24 30
MR-VP 48 Hugh-Leifson O/F 4
1%
30
30 24 4
Simmon’s 12 Motility Medium 24
TSA 25 36
Nutrientagar 5% 7 ONPG 24 Vi
Vi EMB 24 Jordan’s 48
Simmon’s 12

-1 3 21 35
Yersinia enterocolitica

28

Hanna, M.O., D.L. Zink, Z.L. Carpenter, and C. Vanderzant. 1976.
Yersinia enterocolitica-like Organisms from Vacuum-packaged Beef
and Lamb. Journal of Food Science. 41: 1254-1256.
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Development of Yersinia enterocolitica on Raw and
Pork at Different Temperatures

Cooked Beef and

Yersinia enterocolitica

Y. enterocolitca 0 1 5 7 25
Bismuth
sulfate agar Y. enterocolitica
0.1 mL BHI
1lg 10° 10%® Y enterocolitica
1 5 7 25
4x4x1/2 cm 10 g
%<2 0 <1 x1 5 Y. enterocolitica
25 7
25 7 2 3 Y.
enterocolitica 1
Boston butt
90mL 0.1% 2
TSA 3 4 25
Bismuth sulfate agar TSA
30 40
25 2 3 TSA
Vanderzant Y. enterocolitica
Hanna TSA
Y. enterocolitica
Y. enterocolitica
-0 1 10 3 Y. enterocolitica
-7 0 10 25 0 24
Y. enterocolitica
- 25 Y. enterocolitica
(@) Vs and/or
(b)

Y. enterocolitica Staphylococcus Micrococcus
spp. Pseudomonas
Microbacterium spp.

Hanna, M.O., J.C. Stewart, D.L. Zink, Z.L. Carpenter, and C.
Vanderzant. 1977. Development of Yersinia enterocolitica on Raw

and Cooked Beef and Pork at Different Temperatures.
Science. 42: 1180-1184.

Journal of Food

31




ID 30

Is Refrigeration Enough to Restrain Foodborne Pathogens?

Clostridium botulinum type E Yersinia enterocolitica  Listeria
monocytogenes Enterotoxigenic Escherichia coli Aeromonas
hydrophila

5

5 Clostridium botulinum type
E Yersinia enterocolitica Enterotoxigenic Escherichia coli Listeria
monocytogenes Aeromonas hydrophila

-2 5
Campylobacter jejuni  Brucella 25 37 5

-3 Vibrio
parahaemolyticus Bacillus cereus 5
12

Palumbo, S.A. 1986. Is Refrigeration Enough to Restrain Foodborne
Pathogens? Journal of Food Protection. 49(12) 1003-1009.
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Time-temperature Effects on Salmonellae and Staphylococci in Foods

Salmonellae Staphylococci

50 °F

Salmonella senftenberg 775W S.enteeritidis S. manhattan Staph.

aureus Ms149 MF159 196E 6 nutrient agar
95 °F
24
620 nm 18%
10%
1 3

5,000,000,000/mL

2 oz.
509 252 °F 15
239 °F 15
0.1 mL 10,000,000 cells/g
50 5 24 10 g
90 mL slow speed 2
10 Bacto plate countagar 24
95 °F
lg
50 g 430 mL
10 mLx2 slow speed
2 plate count agar 24 95 °F
S. senftenberg 775W S.enteeritidis S. manhattan Staph.
aureus 196E Staph. aureus MF159 Staph. aureus Ms149
5 2 °F 40
50 °F 95 °F
. 44 °F
40 °F 50 °F
44 °F
40 °F 50 °F
95 °F 3

42 °F

Angelotti, R., M.J. Foter, and K.H. Lewis, 1961. Time-temperature
Effects on Salmonellae and Staphylococci in Foods. American Journal
of Public Health. 51: 76-88.
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Low Temperature Growth of Salmonella

Salmonella heidelberg ATCC 8326 Salmonella typhimurium ATCC
6994 Salmonella derby ATCC 6966 Salmonella aertrycke Salmonella
montevideo ATCC 8387 Salmonella newport ATCC 6962 Salmonella
thompson ATCC 8391

18 Trypticase Soy broth
0.1% 660 mp( ) 55%
108 cells/mL
18 Trypticase Soy broth

Trypticase Soy agar

0.1 0.01 mL 22 23
- S. derby S. heidelberg S. typhimurium 1.1 12.3
- 19 S. heidelberg 5.3
- 19 S. typhimurium S. derby

6.2 6.9

Matches, J.R., and J. Liston. 1968. Low Temperature Growth of
Salmonella. Journal of Food Science. 33: 641-645.
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Minimum and Maximum Temperatures for Growth and Verotoxin
Production by Hemorrhagic Strains of Escherichia coli

Escherichia coli

0157:H7
log,03 CFU/mL 37
18 brain heart infusion BHI
BHI L log:03 CFU/mL
5 50
tryptic soy
agar 18 24 28
250 mL 100 mL BHI 150 rpm 15
12 10 8 5 TSA
3-log
42 45 BHI EC
BHI EC EC
Vero-cell 5% CO, 37 18 24 Vero
72
50% Vero
10 45 8
16 3 10 4 6 1000
10

Palumbo, Samuel A., Jeffrey E. Call, Frankie J. Schultz, and Aaron C.
Williams. 1994. Minimum and Maximum Temperatures for Growth and
Verotoxin Production by Hemorrhagic Strains of Escherichia coli.
Journal of Food Protection. 58 (4) 352-356.
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The presence of Escherichia coli, Salmonella and Campylobacter in pig
carcass dehairing equipment

Escherichia coli Salmonella Campylobacter

Escherichia coli Salmonella

Campylobacter
3
50 g 100 mL
3 100 cm?
10 g 90 mL  0.1(w/v)%
2
10 10° 10°
2 10°
0.1 mL plate count agar 25 2

8x10" 9x10%cfu/g E.
coli 2x10° 1x10°cfu/g Campylobacter 3%10° 1x10° cfu/g
Salmonella 50% A
3x10% 4x10°cfu/g B 1x10?cfu/g

A 2 50
E. coli Campylobacter
2x%10° 1x10%cfu/mL 6x10%? 1x10°cfu/mL 5x%10 8x102cfu/mL

B 57 E. coli
Campylobacter 1x10* 1x10° cfu/mL 1x10° 5x
10°cfu/mL 110 5x10%cfu/mL

- Salmonella 50% A
1x10 6x107cfu/mL B 1%10 cfu/mL

A E. coli
Campylobacter 2x10° 6x10°cfu/cm? 9x10 9x10?
cfu/cm? 3 7x10cfu/ cm?

B 1x10* 8x10*cfu/cm?® 4x10?

4x10%cfu/cm? 1 4cfu/cm?
A 1x10° cfu/cm? B 4x%10*
cfu/cm?
- E. coli A 1 2cfu/cm?
B 6 3x%10 cfu/cm?

Campylobacter 1 6 cfu/cm?

Salmonella
lcfu /cm?

36




Gill, C.0., and J. Bryant. 1993. The presence of Escherichia coli,
Salmonella and Campylobacter in pig carcass dehairing equipment.
Food Microbiology 10 (4) 337-344
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Studies on Salmonella in slaughter-houses

Salmonella
4 (€
@ &)
3)
“)
62
4 12 MULLER-KAUFFMANN
- 18 22
2 64 72 37 18 24
triple sugar iron
17.5%
9.2%
15%
62
singeing 16% 10.8

Kampelmacher, E.H., P.A.M. Guinee, K. Hofstra, and A. Van Keulen.
1961. Studies on Salmonella in slaughter-houses.  Zentralbl.
Veterinaermed. Reihe. 8:1025-1042.
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ID 37(J29)

(D)

) 83 85 90 1
2 3

©) 85 15 5

(8]

) 85 1 7

50 cm?

©) 2 50

cm?

@) 100 cm?

1cm?

) PBS 1 2 5x

10°CFU/mL 2 mL
83 85 90 1 2 3

(3)85 15 5 2

) 0.2
9.5CFU/cm?

() 1.7x10?> 3.9%10°CFU 85
1 5.0<10' 1.9x<10°CFU 7 0 9.9x%
10'CFU

1 2
1.5%10%? 6.2x10°CFU
3 2.2x10' 4.4x10°CFU
(©)) 4.8%<10* 1.3x
10°CFU 2.6x10° 1.3x10%CFU
15 30
4.5%10° 3.5x10'CFU 85 1
, (28), p.109-112 (2013)
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ID 38(J57)

STEC 0157
STEC 0157
A B 100 ppm B
D 50 60 ppm
N
10x10 cm?
4
4
STEC 0157 20 mL mEC 42 24
0157 mEC
PCR
20 mL 37 24
0.5mL 10mL 0.1 mL
10 mL 42 24
DHL
37 24
20 mL 30 24
0.1mL 10mL 30 24
37 24
20mL  7.5% NacCl
37 48
X-SA 37 48 37 24
100 mL
0.1% 1
STEC 0157
A B C N
1.00 1.98
3/100 181.6
- 5.7cfu/cm?
, (69), p.63-65 (2009)
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ID 39(J87)

(D) 2
(@) 10
2 n=10
10x10 cm 100 cm?
3) 5 n=>5
15 n =
15
(D)
) AC
3) 1
(D)
1
()]
10%cfu/cm?
10%cfu/cm?
P < 0.01
3)
2
103cfu/cm?
103cfu/cm? P<0.01
103cfu/cm?
P <0.01
, 60(10), p.738-741 (2007)
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ID 40(J122)

@

&)

2

cm 1lcm

0157

1lcm

100

0157 mTSB-Broth with Novobiocin

Singlepath® 0157

(D)
® A
4
8 3
7.1%10°
10t
3
6.2x10*
()]
2.65+0.69CFU/cm?
4.5%10?

A)
4
1
©) B
0
8
83
4.4%10*
10t
2
2.91+0.49CFU/cm?
P < 0.01
2.3%10?
0157

, 52(5), p.77-86 (2002)
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ID 41(J134)

3
3 125 84
2 1 28 3 82
0 1 5 6 10 11 15 16 20 21 6
1
100 cm? 10 cmx10 cm
2 1 200 mL
35  48+2 1 cm?
1 cm?
9.0+4.3
3.1+0.6 P < 0.001
3.7+3.9CFU/cm? 2.0+2.3CFU/cm?
P<0.001
102
10t
28 8 28.6%
82 3 0.04%
3.0+7.9CFU/cm? 0.05+0.26CFU/cm?
F < 0.05

, 53(3), p.159-162 (2000)
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ID 42(J135)

1
0.3% 0.1 N NaOH
pH 6.8 7.0
2.0% 0.1 N NaOH pH
K.K.
pH 6.3 11 ppm
300g 10x10cm
10
100 mL
30 32
48+3 1cm?
cfu/cm?
pH
100 mL
A 0.3% B 2.0% C
D
10?2 108cfu/cm? 10%cfu/cm?
1
A B 103cfu/cm?
C 10*
D
A B
10?2 10%fu/cm? 10 10%cfu/cm?
D
A B C D
10 107
10?2 108cfu/cm? 103cfu/cm?
1
A 103cfu/cm?
C 10t
A B 10?2 10%fu/cm? 10t 10%cfu/cm?
D
10 107
C )
, 17, p.332-336 (1999)
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ID 43(J138)

15%20 cm?
2 A B
4 A
3
14 m 50
A 20
50
10%x10 cm?
10%x10 cm? A A
A B
19
1g 10mL
10
1mL 35 48+2

cfu/cm? 6.7x10% 5.2x10%cfu/cm?
1.64+0.26 cfu/cm? 4.38+0.26 cfu/cm?

3.8x10 1.5x10%cfu/cm? 2.0x10* 1.5x10°cfu/cm?
+0.37 cfu/cm? 4.68+0.37 cfu/cm?

6.5x10% 1.1x10° cfu/g
0.37 cfu/g

10?2 6.5%10% cfu/cm? 2.3x10°® 5.4%10° cfu/cm?

0.16 cfu/cm? 3.52+0.16 cfu/cm?
P < 0.01

cfu/cm? 1.62+0.38 cfu/cm?
1.1x10° 3.0%10 cfu/cm? 0.74+0.38 cfu/cm?

B

2.7x10 7.7x10

P < 0.01
3.3x10° 1.5%x10°cfu/g 5.89+0.26 cfu/g

2.27

P < 0.01

5.55+

1.0x
2.50+

1.5x10% 4.2%10° cfu/cm? 3.43+0.16 cfu/cm?

1.8%10

4.0x<10?% cfu/cm? 2.1x10 1.2x10° cfu/cm? 1.72+0.38

52(1), p.37-40 (1999)
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ID 44(J140)

1 83
1 101 201 301 401 5
6 30
1 4
5 5 24
(D)
3
10%10 cm? 50
mL 30 1cm?
5x5 cm?
25 mL 30 1cm?
30 32  48+3
35 20+2
1 cm? <1 1 <10' 10! <10?
102 <10° 10° <10* 10* <10° 10° <10°
()]
(D)
54 20 37.0%
10t
< 10*CFU/cm? 30 1 <
10'CFU/cm? 8
24 1 <102CFU/cm?
1 < 10*CFU/cm?
)1 47.1
50.9 p <0.05
54
2.8 5.8% 3.4  7.1%
42.5 87.1%
log:oCFU/cm?
p < 0.05
, 51(11), p.687-691 (1998)
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ID 45(J145)

0.3% 0.1N NaOH pH
6.8 7.0
2.0% 0.1N NaOH pH
5.0% 0.1IN HCI pH
80
10 L
1
300¢g 1010 cm
10
100 mL
30 32 48+3
1 cm? cfu/cm?
pH 100
mL

p.306-312 (1997)

, 15(1996),
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ID 46(J150)

100 cm?
50
mL 30
20 10 1 cm?
8
89% 10
10°® 10°
10?2 10° 63%
60%
7 78% 4 67%
10% 10°
10?2 10 10%
10 10° 8
88.9%
37 82%
30 27 75%
, 41(5), p.111-114
(1997)
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ID 47(J151)

HACCP

50 100 ppm

300g 10x10cm

10
100 cm? 25 cm?
100 mL
30 32 48+3
cfu/cm?
100 ppm
10*
10’cfu/cm?
10%cfu/cm?
10* 10’cfu/cm? 10°

10°cfu/cm?

(HACCP)

, 14(1995), p.281-286 (1996)
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ID 48(J152)

7.4%10%/cm?

1.2x10%/cm?

5 24
1 46 29 3 a7
1 3 5
24
5 24
10 cmx=10 cm 300 g/cm?
10
10 mL 30
35 48
5
0.3 1 0.2 24 2
1.8 1.5
3 5 1 0.2
2 0.5 3 0.8 24 1 1.8 2 1.8 3
1.7 5 0.5
24 1.8
5 24
24

, 14(1995), p.277-280 (1996)

50




ID 49(J153)

11
1 5 10 15 125
100 cm?
CIN
EEM DHL
1.1x10* 1.1x10°8 1.0x10°
92.9% 64.3% 1.6x10°
2.8x10° 4.6x10°
7.8%10° 1.0x10°
35.7% 32.9% 1.1x10°
1.1x10° 1.0x10°3
22 22%
3 3% 2 C. jejuni 2%
1 C. coli 1%
, 62(1995), p.108-109 (1996)
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ID 50(J157)

2 1 5 6
30 60
2 100
cm? 30
10 mL 100
cm?
0.1 mL
5
Ss
TSI
3.7x10° 2.1x10°
1.7%10° 1.8x10° 1.6
x10°
3 57 95%
2.7%x10° 300 62%
3.8x10? 4.2%10?
3.3x10?
4 2 6 10%
300
, 61(1994), p.93-95 (1995)
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ID 51(J159)

E. coli
154 7 8
73
31
9
30 39
81 4
31 73 11
HACCP
28 307
104.1 11 221
82.1
42 27.4
11.7
24.2 23.2
E. coli 4 10
1 cm?
8.7x10" 1 cm?
5 30 1.0
x10? 3 30
5.8%10! 3 30
4.8%10? 2.2
x10? 2.0%102 1
30
31
1% 5%
11
1% 5%
, 39(6), p.120-124 (1995)
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ID 52(J160)

A B
A: 0.1ppm 1ppm
B: 1
A B
25 cm?
35 48
35 22
CVT 25 72
A 0.1
ppm 1 ppm 1
10* 10° 102
10° 10?2 10?2
103 10?2 103
10?2 10°
10?2 10°
B
10°
2.5%10° 7.2
x10°
2.0x10°
3.1x10°
5.9%10 2.1
1.8x10°
6.2x10? 8.8x10
10°®
10°

, 39(3), p.55-57 (1995)
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Salmonella
typhimuriu
m
Escherichia
coli
0157:H7

- USDA-FSIS

2.5cm 0.5/

1lcm

1.5L |

10psi 35 90 sec

5cm

5L 250psi 35

5 sec 400 psi 4
sec 33
cm
2
pH 2.2
200 mL 40 psi
55 11 sec
80 cm
2
pH 2.5
200 mL 40 psi
55 11 sec
80 cm

4

round, outside round, brisket,

clod

0157:H7

inside

E. coli

Salmonella

Comparison of
Methods for
Decontaminati
on from Beef
Carcass
Surfaces

Hardin, M.D., G.R.
Acuff, L.M. Lucia, J.S.
Oman, and J.W. Savell.
1995. Comparison of
Methods for
Decontamination from
Beef Carcass Surfaces.
Journal of Food
Protection. 58 (4)
368-374.

10.4315/03
62-028X-5
8.4.368

1




Doi

ID
aerobic Steam Kochevar, Sherri L., 10.4315/03|2
plate 5 10 0.0093|aerobic plate counts (APC) Vacuuming as [John N. Sofos, Robert [62-028X-6
counts bar 1.73 - 2.03 log CFU/cm? total a R. Bolin, James O. 0.2.107
(APC) coliform counts gTCC) 1.67 - Pre-Eviscerati |Reagan, and Gary C.

2.13 log CFU/cm on Smith 1997. Steam
Intervention |Vacuuming as a
to Pre-Evisceration
Decontaminat |Intervention to
e Beef Decontaminate Beef
Carcasses Carcasses. Journal of
Food Protection. 60 (2)
107-113.
Livest Verification of 3
ock Procedures for
Controlling
Fecal Material,
Ingesta, and
Milk in
Livestock
Slaughter
Operations
Listeria 2.5 3.7 log CFU/cm*® Comparison of|Phebus, R.K., A.L. 10.4315/03|4
monocytog 15 Steam Nutsch, D.E. Schafer, |62-028X-6
enes Scott 2 Pasteurization |R.C. Wilson, M.J. 0.5.476
A 5 10 and Other Reimann, J.D. Leising,
Escherichia Methods for |[C.L. Kastner, J.R. Wolf,
coli 1cm Reduction of |and R.K. Prasai. 1997,
0157:H7 0.5cm Pathogens on |Comparison of Steam
Salmonella Surfaces of Pasteurization and
typhimuriu Freshly Other Methods for
m Slaughtered |Reduction of Pathogens




*

Doi

ID
T™W 3 4.2 5.3 log Beef on Surfaces of Freshly
TWS WS TWLS CFU/cm? Slaughtered Beef.
VWLS Journal of Food
Protection. 60 (5)
476-484.
aerobic 5 cm® Decontaminati|Castillo, A., L.M. Lucia, |10.4315/03|5
plate 2 =3 on of Beef K.J. Goodson, J.W. 62-028X-6
counts 70 Enterobacteriaceae Carcass Savell, and G.R. Acuff. |2.2.146
APC coliforms Surface Tissue|1999.
Enterobacte 95 coliforms by Steam Decontamination of
riaceae 12.5 cm 5 E. coli Vacuuming Beef Carcass Surface
coliforms 166 kPa (1.0 log1o Alone and Tissue by Steam
2% L-|cFu/cm?) Combined Vacuuming Alone and
coliforms 200 mL 55 with Hot Combined with Hot
Escherichia |11 Water and Water and Lactic Acid
coli Lactic Acid Sprays. Journal of
Sprays Food Protection. 62
(2) 146-151.
Escherichia 3 Microbiologica |Kenney, P.B., R.K. 10.4315/03|6
coli 2 200 ppm 3%(v/V) | Quality of Prasai, R.E. Campbell, [62-028X-5
0157:H7 3%(v/v) 2 Beef C.L. Kastner, and D.Y.C.|8.6.633
Listeria 1.3L Carcasses and|Fung. 1994.
monocytog 15 APC Vacuum-Pack [Microbiological Quality
ens 30 aged of Beef Carcasses and
Salmonella Subprimals: |Vacuum-Packaged
enteritidis 21 3%(v/Vv) Process Subprimals: Process
Yersinia 1.3L Intervention |Intervention during
enterocoliti during Slaughter and
ca Slaughter and |Fabrication. Journal of
Fabrication Food Protection. 58 (6)

633-638.
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ID
Aerobic 3.4 Experiments |Marshall, R.T., M.E. 10.4315/03|7
bacteria 200 250 mg/L pH L/min 14.0 kg/cm? in Sanitizing |Anderson, H.D. 62-028X-4
6.0 2 Beef with Naumann, and W.C. 0.4.246
0.83 cm/sec Sodium Stringer. 1977.
3.4 L/min 99 Hypochlorite |Experiments in
3.5 2 cm/sec Sanitizing Beef With
14.0 kg/cm? 1 7 Sodium Hypochlorite.
10 cm/sec Journal of Food
2 10 cm/sec Protection. 40 (4) 246 -
249.
Escherichia 0] Removal of |Cabedo, L., J.N. Sofos, |10.4315/03|8
coli a)3.04+0.40 b)3.52+0.55 Bacteria from |and G.C. Smith. 1996. |62-028X-5
0 2 4 €)3.62+0.67 d)3.69+0.72 Beef Tissue by|Removal of Bacteria 9.12.1284
e)4.17+0.55 log CFU/cm? Spray from Beef Tissue by
35 Washing after [Spray Washing after
20.7 bar 2,4 Different Different Times of
5 Times of Exposure to Fecal
Exposure to |Material. Journal of
a)2% Fecal Material |Food Protection. 59
b)5% (12) 1284-1287.
c)12% 74
d)35 20.7 bar
e)74 20.7 bar




Doi

ID
Salmonella . The Efficacy of|N. Clayton, The Efficacy 9
typhimuriu 53 10and 10 50 ppm Various of Various Salmonella
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