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Appropriate Level of Protection ALOP

WTO SPS ALOP

ALOP
ALOP
ALOP

ALOP

*1 The level of protection deemed appropriate by the Member [country] establishing a sanitary

or phytosanitary measure to protect human, animal or plant life or health within its territory.

Food Safety Objective FSO

ALOP
HACCP

FSO

FSO

ALOP

FSO

PO PC PO
FSO  ALOP



*2 The maximum frequency and/or concentration of a hazard in a food at the time of
consumption that provides or contributes to the appropriate level of protection (ALOP).

*3 Performance Objective PO)

PO PO FSO
ALOP
The maximum frequency and/or concentration of a
hazard in a food at a specified step in the food chain before the time of consumption that
provides or contributes to an FSO or ALOP, as applicable.

*4 Performance Criterion PC)
PO PC
10 PC
PC PO FSO
The effect in
frequency and/or concentration of a hazard in a food that must be achieved by the application
of one or more control measures to provide or contribute to a PO or an FSO.
106

2004
AGREEMENT ON THE APPLICATION OF SANITARY AND PHYTOSANITARY MEASURES (WTO)
CODEX ALIMENTARIUS COMMISSION PROCEDURAL MANUAL 16th. ed.(CODEX)
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Food and Drug Administration “Quantitative Risk Assessment on the Public

Health Impact of Pathogenic Vibrio parahaemolyticus in Raw Oyster”

Food and Drug Administration(FDA)
17 7 ““Quantitative Risk Assessment on the Public Health Impact of
Pathogenic Vibrio parahaemolyticus in Raw Oyster””
(http://www.cfsan. fda.gov/~dms/vpra-toc.html)
V. parahaemolyticus

FDA 11

1 12 12 ““Draft Risk Assessment on the

Public Health Impact of Vibrio parahaemolyticus in Raw Molluscan Shellfish>”
17 7
Introduction( ) Hazard Identification(
) Hazard Characterization/Dose-Response(
/ ) Exposure Assessment( ) Risk

Characterization( ) What-1T Scenarios( )
Interpretation and Conclusions( )

V. parahaemolyticus
Dose-Response

@RISK 1 Web
Address 1 ( )
( ) ( )
( ) ( ) 6
4 24
(Harvest) (Post-Harvest) (Consumption) 3
- (Dose-Response) (What 1)
( D (Harvest) V.
parahaemolyticus(Vp) ( )
7

(Post-Harvest)

-51-



Vp

1
(Post-Harvest)

(Consumption)

Feeding Tria

74

1 FDA

Vp

Dose Response
(What-1T)

Vp
(Dose-Response)

))

Gulf Coast Louisianna

Light green cells contain the 'no mitigation'

calculation.
Summer
3 No mitigation Water and Vp density
Parameters
Water parameters a 0.985
mean m 28.80127942 b 0.0356
mean s 1537398149 © 0.34
Water temperature 28.80127942 degrees C T_min 2785
Terr!perature->Vp T_max 3196
statistics
intercept -0.468339285 0.921
slope 0.093791346 0.998
sigma 0.724241878 263.64
0
6
pathogenic
total Vp vp
0001895416 % pathogenic at harvest ;’;’; density 5 577704601
Log Vp level density 2232971466 -0.489323933
at harvest
Log Vp level in 2232971 -0480324 ' 170.99 032 0
environ. Trunc counts/gram
Harvesting parameters
min time on water 5
" . 9
likely time on water
max time on water 1
Time on the water 8.666666667 hours
Time unrefrigerated 4.833333333 hours
Air temperature
parameters
-1.66
133
Ambient air temp 2714127942 degree C
sqrt(max growth rate) 0.191457525 0.191457525
Estimate growth rate 0203513906 0203513906 '
in oysters counts/hr
outgrowthl 0.983650544 0.983650544 6716.82 12.73 0
Predicted counts at 3216622 0404327 %9 '
1st refrigeration counts/gram rapid cool
Duration of cooldown 5] hours Heat Freeze mitigation
outgrowth2 0.610541717 0.610541717 treatment treatment
Predicted counts after 3827164 1104868 ' 0121218
cooldown four five log two log
Length of refrigeration
time 16 days reduction reduction
Predicted level after 3330364 0608068 ' -3.891932 -1.391932 -0.375582
die off counts/gram
2139.75 4.06 0
Grams oysters 188,5006286 grams
consumed
Vp exposure per meal 4033448628 7645064102 g:ra';ef‘%;‘ 0024175815  7.645064102 | 79.38356291
Pathogenic Vp 765 counts 0 8 79
consumed
28gaze1131 00 Mean
counts
probability of illness 4.06485E-06 0 4.25085E-08 4.19771E-07

degree K
degree K

degree K
hours

log
cfu/gram

log
cfu/gram

axenic to 469338685

oyster

landings 2,854,000

Oysters per 13

meal

total raw 3,236,436

servings

Fraction 0001895416

pathogenic

counter 0
244.1563968

alpha 0.52

beta 97862872.17
5.31356E-09
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Vp
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€D (Harvest)

(Harvest)
W =< Ip 74
“ W
( )
W > Ip Wp Vp
*2
*2 7 7 > ( 1>
Vo Vp
7
6 4
o
7 ( ( ) )
( ( ) )
( ( ) )
Vp Vp
4
National Buoy Data Center
Washington State Department of Health
(%)) (o)
(%)) (%)) (o) (o) SNy
corr(p,0)
74
DePaola et al. (1990) FDA/ISSC (2001) Washington State
Department of Health (2000, 2001) 3
0
0
74
DePaola et al. (1990)
FDA/1SSC (2001) 74 500

Washington State Department of Health
(2000, 2001) 1,000

W

75
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4 8

74

Vp

(TDH) ) p
Hood Canal
Kaufman et al.

( )

Beta-Binomial

2 (Post-Harvest)
(Post-Harvest)
74
7] >
«3 Vo
74
" W
74
- W
74
(
3 W
Vp Vp
Harvest( )
(
o

Vp

Uniform 1
0 10 Uniform
Post-Harvest
74
77 (thermostable direct hemolysin
DePaola et al. Washington
(2002)
(2003)
( )
Cook et al. (2002)
Kaufman et al. (2003)
74
7Y
(Harvest)
3 " “
70] > =< 79
7Y ><( D/2>< Ip
Vp =< =< Vp
)
o ><( ) <
74
)
170] 72,
Vp Vp
Vp Wp
Vp
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Gulf Coast Seafood Laboratory 1997 GCSL
Survey Beta-PERT

National Buoy Data Center

( )
Vp Vp
74 Gooch et al. 26 (2002)
broth Miles et al.
(1997) 26 broth
174 broth
3 4 5 trianglar
p 10°cfu/g Cook et al.
(2002) 74 74
Vp Buchanan et af.(1997)
(lag phase
)
79] 9]
( )

1 1

Uniform
Vo 7Y
Vp
Wp Vp
( )
1 10 Discrete Uniform
Vp
W
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74 74

FDA/1SSC (2000) Cook et al. (2002)
177 1 10%%cfu/g Cook
et al. (2002) 1 6 21 Beta-PERT
Vp
(©)) (Consumption)
(Consumption) Post-Harvest Wp
><1 =< 1
1
1
1 10g
2,000g
1
Florida Agricultural Market Research
Center, University of Florida Degner and Petrone (1994)
RiskDiscrete 1
1
ISSC/FDA (FDA/1SSC(2000) DePaola(2002)) 1
lognormal
10%
Muth et al. (2000) 50
( 5 ) 1
( ) 1
0.2 CFSIHI
(1989-1992) 1 0.18
National Marine
Fisheries Service 1990 1998
@) - (Dose-Response)
Feeding Trial Vo dose
Aiso and Fujiwara (1963) Takikawa
(1958) Sanyal and Sen (1974)
dose-response Beta-Poisson Probit Gompertz 3
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Feeding Trial 3

3 FAO/WHO
mechanistic criteria(2003) Beta-Poisson
dose-response 4,000
CDC (Painter(2003))
2,790
Dose-Response
21 dose-response 1
1
5) (What-1T)
Vp Y
Vp 1.0kGy vy
345MPa 30 10°
50 10 10°
50 5 10%°
107 10*
10!
uv 10° 10°
1 10 Discrete Uniform 1
( )
( )
3 74 10%°
10?
(Post-Harvest)
70] Wp
74
(What-1f)
74 ) 1
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€Y

1
2 174
0.0023
2
Mean Annual Number of Illnesses”
Region Summer Fall Winter Spring
(July to Sept) (October to December)  (January to March) (April to June) Total
Gulf Coast 1406 132 7 505 2.050
(Louisiana) (109, 4435) (6, 468) (0.2, 26) (36, 1624)
Gulf Coast 299 51 3 193 546
(Nﬂ]‘l-]..ﬂllisia]’la)b (22, 985) (2, 180) (=0.1,11) (13,631)
Mid-Atlantic 7 4 <0. 1 4 15
(0.36, 25) (<0.1.17) (<0.01, <0.1) (0.2, 15)
Northeast Atlantic 14 2 <0.1 3 19
(0.6, 53) (0.1, 7) (<0.01, <0.1) (<0.1,12)
Pacific Northwest 4 <0.1 <0.1 0.42 4
(Dredged) (<0.1, 16) (<0.01, <0.1) (0, =0.01) (<0.1,2)
Pacific Northwest 173 1 <0.01 18 192
(Intertidal)® (4, 750) (0.01,4) (<0.01,0.01) (<0.1, 81)
TOTAL 1,903 190 10 723 2826

*Mean annual number illnesses refers to predicted annual number of illnesses (gastroenteritis alone or gastroenteritis followed by septicemia) in the United States
each vear. Values in parentheses are the 5" and 95" percentiles of the uncertainty distribution. Note: Actual values for the illness predictions are provided in
Appendix 7.

"Includes oysters harvested from Florida, Mississippi, Texas, and Alabama, The typical time from harvest 1o refrigeration of oysters for these states is shorter
than for Louisiana,

“ Oysters harvested using intertidal methods are typically exposed to higher temperature for longer times before refrigeration compared with dredged methods.

&)

174 174 Vp

74 74
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( ( ) )

Predicted Mean Number of Illnesses per Annum®

Region Season Baseline Immediate 2-logyy 4.5-logyy
Refrigeration” | Reduction® | Reduction®

Gulf Coast | Spring 505 54 5.2 <1.0
(Louisiana | o o ver 1,406 139 15 <1.0
Fall 132 8.8 13 <1.0
Winter 6.7 <1.0 <1.0 <1.0

*Values rounded to significant digits. See Appendix 7 for actual values of numbers presented as <1.0.

® Represents conventional cooling immediately after harvest; the effectiveness of varies both regionally
and seasonally and is typically approximately 1-log reduction.

“ Represents any process which reduces levels of Vibrio parahaemolyvticus in oysters 2-log, e.g., freezing.

I Represents any process which reduces levels of Vibrio parahaemolyticus in oysters 4.5-log, e.g., mild heat
treatment, irradiation, or ultra high hydrostatic pressure.

4) 74
Vp
( ) 3
W 10,000 /g
16% 3% 5,000 /g
28% 6%
Vp
100% e 100 %
% of iliness averted with 90% _..--*"" -
uncertainty range (——— ) ‘ St
o 4 = == % of harvest lost with 90% ¢ }:__:;"" L anes
uncertainty range (—-—-) ! ol

60% + 5,000

\
-\';
:
L \-.
e, ® e
i
%
I
o]
=
=

40% T

~ N~
}
-
L]
==

20% 1

;a
Percentage of Harvest Lost

Percentage of lliness Averted

e I
100,000 10,000 1.000 100 10
Total V. parahaemolyticus/g Guidance Level

0%
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Percentage of lliness Reduction

100%

80%

B0%

40%

20%

0%

Vp
Vp
Vp 10,000 /g
99% 43%
100% 70%
ST E T BB eE
T
s
H liness P i
Averte P
5. » .7 Harvest Lost
r
.,‘.
10,008
Ve |
Fa ¢
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