Proposal Subject:

Specific NSSP
Guide Reference:

Text of Proposal/

Requested Action:

Proposal No. 11-202

Vibrio vulnificus and Vibrio parahaemolyticus Risk Management of Oysters
Section II Model Ordinance, Chapter II Risk Assessment and Risk Management
@.01 Outbreaks of Shellfish Related Illnesses

@.04 Vibrio vulnificus Risk Management for Oysters

Chapter II Risk Assessment and Risk Management

@.01 Outbreaks of Shellfish Related Illnesses

J. The Authority shall assess annually Vibrio vulnificus and Vibrio

parahaemolyticus illnesses associated with the consumption of molluscan
shellfish. The assessment will include a record of all V. vulnificus and/or
V. parahaemolyticus shellfish-associated illnesses reported within the state
and from receiving states, the numbers of illnesses per event, and actions

taken by the Authority in response to the illnesses.

Effective January 1, 2012:

@.04 Vibrio vulnificus and Vibrio parahaemolyticus Risk Management for Oysters

A. For states having 2 or more etiologically confirmed shellfish-borne Vibrio
vulnificus or Vibrio parahaemolyticus illnesses siee—1+995-within gthe prior

five (5) years traced to the consumption of commercially harvested raw or
undercooked oysters that originated from the—waters—a growing area of that

state (Source State), the Authority shall develop and implement a Vibrio
vulnificus and/or Vibrio parahaemolyticus Risk-Management-Control Plan.

. .,‘- q . A no ..

C.B. The goal of the Control Plan is to reduce the probability of

occurrence of Vibrio illness during periods that have been historically

associated with annual illnesses. The Plan is to be implemented as part of a

comprehensive program which includes all the time and temperature

requirements contained in the Model Ordinance. The Source State's Vibrio

vilnifieus Risk-Management- Control Plan shall include, at a minimum:

(1) The ISSC Consumer Education Program targeted toward individuals
who consume raw oysters and whose health condition(s) increase their

risk for Vibrio vulnificus illnesses; an

2 i redizad informption £ .
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(2) A standardized process for tracking products implicated in Vibrie

vilnificus-illnesses.;-and
lontifieat | ol . -y s Ll

A-C. Risk Evaluation.

Every State from which oysters are harvested shall conduct a Vibrio vulnificus
and a Vibrio parahaemolyticus risk evaluation annually. The evaluation shall
consider each of the following factors, including seasonal variations in the
factors, in determining whether the risk of Vibrio parahaemelyticus-infection
from the consumption of oysters harvested from an area (hydrological,
geographical, or growing) is reasonably likely to occur: (For the purposes of
this section, "reasonably likely to occur" shall mean that the risk constitutes an
annual occurrence)

(1) The number of Vibrio vulnificus and Vibrio parahaemolyticus cases
epidemiologically linked to the consumption of oysters commercially
harvested from the State; and

(2) Levels of total and tdh+ Vibrio parahaemolyticus in the area, to the extent
that such data exists; and

(3) The water temperatures in the area; and

(4) The air temperatures in the area; and

(5) Salinity in the area; and

(6) Harvesting techniques in the area; and

(7) The quantity of harvest from the area and its uses i.e. shucking, halfshell,
PHP.

B-—D. Control Plan

(1) If a State’s Vibrio vulnificus and/or Vibrio parahaemolyticus risk
evaluation determines that the risk of Vibrio parahaemelyticus—illness
from the consumption of oysters harvested from a growing area is
reasonably likely to occur, the State shall develop and implement a Vibrio
parahaemelyticus-Control Plan; or

(2) For Vibrio parahaemolyticus, Tif a State has a shellfish growing area in
which harvesting occurs at a time when average monthly daytime water
temperatures exceed those listed below, the State shall develop and
implement a Vibrio parahaemolyticus Control Plan. The average water
temperatures representative of harvesting conditions (for a period not to
exceed thirty (30) days) that prompt the need for a Control Plan are:

(a) Waters bordering the Pacific Ocean - 60°F.
(b) Waters bordering the Gulf of Mexico and Atlantic Ocean (NJ and
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south) - 81°F.

(c) However, development of a Plan is not necessary if the State conducts
a risk evaluation, as described in §AC., that determines that it is not
reasonably likely that a -Vibrio parahaemolyticus illness will occur
from the consumption of oysters harvested from those areas.

(i) In conducting the evaluation, the State shall evaluate the factors
listed in §AC. for the area during periods when the temperatures
exceed those listed in this section;

(i1) In concluding that the risk is not reasonably likely to occur, the
State shall consider how the factors listed in §AC. differ in the area
being assessed from other areas in the state and adjoining states
that have been the source of shellfish that have been
epidemiologically linked to cases of Vibrio parahaemolyticus
illness.or

4—(3) For States required to implement Vibrio—parahaemelyticus Control
Plans, the Plan shall include the administrative procedures and resources
necessary to accomplish the following:

(a) Establish one or more triggers for when control measures are needed.
These triggers shall be the temperatures in §—BD. (2) where they
apply, or other triggers as determined by the risk evaluation.

(b) Implement one or more control measures to reduce the risk of Vibrio
parahaemelyticus illness at times when it is reasonably likely to
occur.

The control measures for Vibrio vulnificus may include:

(i) Labeling all oysters, "For shucking by a certified dealer",
when the Average Monthly Maximum Water Temperature
exceeds 75°F;

(11) _ Subjecting all oysters intended for the raw, half-shell
market to an Authority- approved post harvest processing
that reduces the Vibrio vulnificus levels to <30 MPN/gram
when the Average Monthly Maximum Water Temperature
exceeds 75°F;

(ii1) Closing shellfish growing areas for the purpose of harvest
of oysters intended for the raw, half-shell market when the
Average Monthly Maximum Water Temperature exceeds
75°F;

(iv) Labeling all oysters, "For shucking by a certified dealer",
during the months of May through September, inclusive;

(v) _Subjecting all oysters intended for the raw, half-shell
market to a post harvest processing that is both approved
by the Authority and reduces the Vibrio vulnificus levels to
<30 MPN/gram during the months of May through
September,inclusive;

(vi) Closing shellfish growing areas for the purpose of
harvesting oysters intended for the raw, half-shell market
during the months of May through September, inclusive;
and

(vii) Limiting time from harvest to refrigeration based on

modeling or sampling, as determined by the Authority in
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consultation with FDA;

2_The control measures for Vibrio parahaemolyticus may include:

(1) Post harvest processing using a process that has been
validated to achieve a 2 log reduction in the levels of total
Vibrio parahaemolyticus for Gulf and Atlantic Coast
oysters and a 3 log reduction for the Pacific Coast oysters;

(i) Closing the area to oyster harvest;

(iii) Restricting oyster harvest to product that is labeled for
shucking by a certified dealer, or other means to allow the
hazard to be addressed by further processing;

(iv) Limiting time from harvest to refrigeration to no more than
five hours, or other times based on modeling or sampling,
as determined by the Authority in consultation with FDA;

(v) Limiting time from harvest to refrigeration such that the
levels of total Vibrio parahaemolyticus after the
completion of initial cooling to 60 °F (internal temperature
of the oysters) do not exceed the average levels from the
harvest water at time of harvest by more than 0.75
logarithms, based on sampling or modeling, as approved
by the Authority;

(vi) Other control measures that based on appropriate scientific
studies are designed to ensure that the risk of Vp illness is
no longer reasonably likely to occur, as approved by the
Authority.

(c) Require the original dealer to cool oysters to an internal temperature
of 50°F (10°C) or below within 10 hours or less as determined by the
Authority after placement into refrigeration during periods when the
risk of Vibrio-parahaemelyticus illness is reasonably likely to occur.
The dealer’s HACCP Plan shall include controls necessary to ensure,
document and verify that the internal temperature of oysters has
reached 50°F (10°C) or below within 10 hours or less as determined
by the Authority of being placed into refrigeration. Oysters without
proper HACCP records demonstrating compliance with this cooling
requirement shall be diverted to PHP or labeled “for shucking only™,
or other means to allow the hazard to be addressed by further
processing.

(d) Evaluate the effectiveness of the Plan.
() Modify the Control Plan when the evaluation shows the Plan is

ineffective, or when new information is available or new technology
makes this prudent as determined by the Authority.

(f) Optional cost benefit analysis of the Vibrio-parahaemelyticus-Control
Plan.

€ E. The Time When Harvest Begins

For the purpose of time to temperature control, time begins once the first
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shellstock harvested is no longer submerged.

Evaluating Effectiveness of Plans

5

In consultation with FDA the Authority will evaluate the implementation of

their control plan based on effective management and enforcement of
control measures to reduce the risk of illnesses.

Public Health Changes will provide options and improve the ability for State Shellfish Control

Significance: Authorities and the shellfish industry to achieve realistic risk management related to
naturally occurring Vibrio bacteria. It was clearly stated at the VMC meeting held in
January 2011 that because of the low incidence of Vv illness the 60% reduction of Vv
illnesses from the Gulf States is not attainable without post harvest processing (PHP)
(1). The cost of having all product from the Gulf of Mexico post harvest processed is
economically prohibitive to the industry (2) and PHP product is not desired by the
oyster consuming public (3).

References: (1)VMC Committee Reports (Al Rainosek's updated illness rate
Calculations); (2) RTI International Report Project Number 0211460.008 (3)"Analysis
of How Post-harvest processing Technologies for Controlling Vibrio vulnificus Can
Be Implemented"; Dr. Steve Otwell, Laura Garrido,Victor Garrido and Dr.Charlie
Sims report "Sensory Assessment Study for Post -Harvest Processed (PHP) Oysters

Cost Information  Neutral

(if available):

Action by 2011 Recommended no action on Proposal 11-202.

Task Force 11
Rationale: Proposal was adequately addressed by Task Force II action on Proposal
11-201-A.

Action by 2011 Adopted recommendation of 2011 Task Force II on Proposal 11-202.

General Assembly

Action by FDA Concurred with Conference action on Proposal 11-202.

February 26, 2012
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Page 1 of 1
Al Rainosek
From: "Al Rainosek" <rainosek@jaguari.usouthal.edu> . \
To: "alr" <Al.Rainosek@noaa.gov=> s wontl be dvseovrec
Sent: Monday, January 10, 2011 9:45 AM | . A
Attach:  Numberst.eml ik GEARO

Subject: Fw: Updated Revised lliness Rate Calculations .

j | Hness Bare @fe-“"-"‘"[_”u A\
Based on updated population estimates provided by the

Bureau of Census, and reviewed/confirmed Vv cases for 2007

throught 2010 from ISSC, the revised lliness Rate Calculations

for the Core States (CA, FL, LA, TX) appear below,

Notes: (1) Population numbers from the Bureau of Census
Annual Estimates of the Resident Population for the
United States, Regions, States and Puerto Rico.
{2) Number of countable Vv cases provided by Marc Glatzer,
FDA.

A. BASELINE (Core States): 1995 - 1999
Total Countable Cases =98
Av Cases per year= 98 /5=19.6
Av Population per year = 70,637,188
Av Baseline lliness Rate = 19.6 / 70,637,188 = 0.278 per million

B. lliness Rate Reductions from Baseline:

1. 2007: 17 countable (reviewed) cases
Est Population = 82,717,833
Est lliness Rate = 17 / 82,717,833 = 0.206 per million
Estimated lliness Rate Reduction from Baseline:
(0.278 - 0.208) / 0.278 = 25.9%

2. 2008: 13 countable (reviewed) cases
Est Population = 83,760,052
Est lliness Rate = 13 / 83,760,052 = 0.155 per million
Estimated lliness Rate Reduction from Baseline:
(0.278 - 0.155) / 0.270 = 44.2%

3. 2007/2008 Average lliness Rate Reduction from Baseline:
Average Cases =15
Est Average Population = 83,238,942
Est Av lliness Rate = 15 / 83,238,942 = 0.180 per million
Est Average lliness Rate Reduction from Baseline:
{0.278 - 0.180) / 0.278 = 35.0%

4, 2009: 15 cases (reviewed)
Est. Pop'n = 84,774,011
Est. lliness Rate = 15/ 84,774,011 = 0.177 per million
Est lliness Rate Reduction from Baseline:
{0.278 -0.177) /0.278 = 36.3%

5. 2010: 14 cases (reviewed)
Est. Pop'n = 86,065,142
Est. liiness Rate = 14/ 86,065,142 = 0.163 per million
Est lliness Rate Reduction from Baseline:
(0.278 - 0.163) / 0.278 = 41.4%

6. 2009/2010 Est. Av IRR = 38.8%

7. 2007 - 2010 Est Av IRR = 37.0%

1/10/2011
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'{‘/:)
%Q})J
"
..\\
) 5373;.\?\ Core State Vv Cases - Baseline & Measurable Years
&
3
Year | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec [Total
1995 0 0 0 2 4 1 0 2 3 3 1 0 16
1996 | O 0 0 1 2 4 3 6 4 1 1 0 22
1997 | O 0 0 0 4 1 1 2 4 1 1 0 14
1998 0 0 0 1 3 3 2 4 1 5 1 0 20
1909 | 0 0 1 4 3 2 4 2 7 2 0 1 26
2007 0 0 1 5 3 0 2 3 1 1 1 0 17
2008 0 0 0 2 2 1 3 0 3 1 1 0 13
2009 | 0O 0 0 1 0 2 0 3 2 2 5 0 15
2010 | 0 0 0 3 1 1 2 3 1 0 3 0 14
Total| 0 0 2 19 | 22 | 15 (17| 25 | 26 | 16 | 14 1 157

NOTE: 1995-1999 cases represent the Baseline Cases; 2007-2010 cases
represent the cases used to measure the lliness Rate Reduction. The

Baseline Cases and 2007-2008 Cases have been reviewed by the ISSC Vv

lliness Case Review Subcommittee and accepted by the ISSC Vibric

Management Committee (VMC) as countable cases. The 2009-2010 cases
have been reviewed by the ISSC Vv lliness Case Review Subcommittee and

will be submitted to the VMC for acceptance at the VMC meeting in
January, 2011. In addition, CDC has not closed out the 2010 Vv case
submission period, and there may be additional cases reported that will
require review and acceptance by the ISSC. Assignment of acasetoa

month is made using the date of consumption. If the date of consumption

is not known, date of onset will be used.
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Sensory Assessment Study

for

Post-Harvest Processed (PHP) Oysters

O, St Otweell, Lawra Garrido, Wictor Garrido
aregd v, Charlie Sims
Aguati; Food Products Lab
Fosod Sciemnce and Human Mwbrition Departrment
Liniversity of Flarida

| Fwsember 12, 1010
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SENSORY A55ESSMENT STUDY
far

POST- HARVEST PROCESSED (PHIP) OYSTERS
ACKMNOWLEDGEMENTS

Thiz praject would not have been passide withaut collsborative assisiance by numenous
individuals with spacial talerts and shared concerns far the ayster industry and consurmeer
health. Participarits ircuded:

Charlene Burke, University of Flgrida, Apalachicols, FL Sereed & technical sdvisor
arsdl assisted in copedinatian and lagstics of product.

Cuavid Heil, FL Departmmnt of Agriculture and Corswemer Service, Tallahasses, FL.
Sereed a3 a regulatory advisor to the proje.

Rick Hunter, Faod Techralogy Service, Inc. Provided plant time and persannel or
Gamma lrradiation (Gl] oyster process.

firr Janes, Food Technology Sersice, Inc, Provided plart time and personnel for
Gasnena ieradiation |G oyifer process

Grady Leavirs, Leaving Seafood, Inc., Apatachicola, FL. Served a3 an industry advisar
to the progect.

william T. Mahan, Sea Grant Callege Program, Apalachicola, FL. Served A technical
advizgr and locad Baison foF the prgject.

Michsel Voisin, Motivatit Seafocd, Inc. Houma, LA, Provided plant thme and persanne
Far kigh prossure |HP) cyster processing

Tammy Ward, Buddy Ward and Sons Seafeod, Inc, Apalachicola, FL Provided access
to the comparny' s oyster lease and hareest vessel necessary far the product
procurament.

T.J. Ward and Jordan Todd, Apalachicoda, FL Served s expert shuckers far the
projecl.

Robiert Webh, Webb's Seafoad, Inc. Yaungstawn, FL. Provided plant time and
personnel for Meat Intervention (i) and Low Temperature Freezing (LTF} oyster

PFOCRESING.
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SENSORY ASSESSMENT STUDY
far
PFOST- HARVEST PROCESSED [PHP) OYSTERS
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SEMSORY ASSESSMENT STUDY
for
POST- HARVEST PROCESSED (PHP) OYSTERS

INTRODUCTION

Parsistant concarns Sor dinesies giipciated with cortain consumers ating raw dysiers
harvested during the warmer months abouwt the Gull of Mexico are calling for more use of post-
harvesting processing [PHP) methads that reduce or eimanate the micrebial culprits, Vibrie
valnificus and Vibrio porafaemobticus. The FHP methods in guestion include validated
operations involving the application of mild temperatures, gamma irradiation, high pressure, of
low temperature freezing. These methods are in various stages of commencial use and they
harwe been walidated in accordance with reguired analytical protocols te verify the reduction
andfar elrmanation of the naturally occurring yet patentially pathogenic ¥ibrio bacteria. The
traditional pracessing methods for untrested aysters do not incorporate a similar bacterla kill
step-

While the PHP methods can provide reduction of the bactenal concerns they can also
mtroduce changes in the sensory attributes of the raw oysters that could influence consumer
aocegtance, The successFul implementaticn of PHP methods will depend on consumer
preferances and acceptance. This situation calls for a non-biased, siance-hased study ta
detarmine consumer preferences and acceptance for PHP versus traditional processed oysters
destine far Faw consumphian.

RESEARCH OBIECTIVES

The abjectives of this project were [0 Meagure consumer praferenca and acceptance for
raw oysters from untreated, traditional |T) processing compared with each of the four PHP
methods [BH- mild heat intervertsan, HP-high pressure, Gl-gamma irradiation, and LTF-low
temperature freezing) using live oysters from the same harvest based on paired Comparison
tests and acceptability ratings, The intent was to assess preferences and scceptance for
traditianal werses PHP oysters rather than comparisans amongst PHP products, Procedises
incorporated shelf-life considerations during the consumer S&nscry testing 1o account for any
changes In PHP product attributes versus the traditional raw oysters thraugh two separate
periads of sEorage common in summmer commerce. In addition, the same traditional and
respective PHP oyster products were formally evaluated for sensory characteristics {|.e., taste,
arama, color, and texture] based on the established oyster sensary prafiling system developed
far 188C {http: /i Fshn,ifas ufl.gdu/seafood). Serdory profiling can provide some explanation for
any differences measured for corsumer preference and acceptance.

1

ISSC 2011 Summary of Actions Page 367



Proposal No. 11-202

METHODOLOGY

Al pregect work depended on industry cooperation in procurement and processing of
the raw oystars, The work was conducted in a manner to exemaglify Typicsl oyster pracessing
and marketing practices through existing commeércial operations, All oyster products and
procassing were subject ta a chain of custody arrangement that indhuded continuous
participation and monitoning of all preducts by the project investigators from the moment of
hareest thrawgh processing, distsbution, storage and preparation for COMSAITIER besting and
sensary profilng.

All oysters |Crassostens winphica) were harvested from approved waters with axisting
commercial procedwnas (small vessed dredging] fram one selected site in Apalachicola Bay,
Florida. The site was & private lease maintained by craenar, Tormeny 'Ward, in Apalachecaola,
Florida and denoted by the official Florida state designation, FL-1632 L-525, Site sslection
involved pre-monitoring of weather conditions and on-site prescreening by the experienced
project investigators to assure the B oysters had 3 consistent salt flavor ot subject to
freshwater expasure that tends to dilute Aavors. The site selection was critical in terms of
uniform product condition and quality. All oysters used in this study ware from the same
Marvest site and could not be distinguished or culed by any quality differences at the mament
of hisreast.

The aysters were harvested In two installments, one on September 6, 2010 and one on
September 7", 2010 (Table 1). Each harvest consisted of 15 bushels [900 Bbs] that were
cofiected in the marning and dalivered to sn appraved processing plant {Tommy Wasd's; 13
Ailes) for an initial wash to remowve external mud and debeis, The washing procedure was a
simple, short teme rinse thrawgh a typical stainless-steel tumbling unit that apgliedd & water
spray on the surface of the oysters. Product post-harvest handSng acheewed an interns| product
temperatune belaw SO°F within 2 hours of delivery in accordance with harvest regulations
stipulated by the Florida Departrient of Agriculture and Consumer Services regulations (EL
DDaCS, T00a)

The quantity of harvest from the sebected site and time was determined by the reguired
ameurit af product for testing and to assure a simultanpous period of processing thraugh the
tracitional and all PHP procedures within 48 hours post-harvest, The anticipate product valums
and flaw of wark allowed two periods Tor sensary assessments far shelédife Condeguences after
7 aned 14 days post-harwest,

The wark plan is illustrated in Table 1.
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Tahle 1. lustration of the wark schedule from harvest theolsgh respective
processing metheds and eventual consumer and expert assessments.
Orsters for traditional | T} processing were callected simultansousty during
gach harvest September & and 7 [Harvest site - Apalachicols Bay, Florida

site designation FL-1632 L-525]
Pgph- Haryrsd Fradscibng i) Methads
Wl W L 4l P H
TR
Harveet b rarasaried L Hml-':“'t-ﬂ“
Hasmee st wid refTheenitian Faagmis Doy, . - hoed ared Fararea Ciry, FL-foed
B Far=s S TE
jurad w1 B'Fi
T 1 e Trarsidbed 1 B el ard
- FL - b Mgl FL= Dry icn i e
] Hza s, LA - loed A aleTY, —
Frocnsrd and Proceed
memperied o tremapaied be
; Gabspreie. 5L - ied Garawilbe, FL- i Fraes siaraps O P Ffrigaranacl Tizrge
s’
Apt-griaind aisge |157]
Dy 7 Semory Enihu ks (o T Sarasy Crnbapimm

k Cape=i Easivaliperi

& Eapan Cenlustig=p

Ty 12 Srrary Deslesiom
B boper Deslamsors

D 14 Seeiory Haabiniona
& Enpedl Enaiatkans

Cryster Processing Methods

The traditional [T} processing involved simple refrigerated storage in customary burlap
oyster bags stored in refrigeration {35°F). Each PHE meethad was conductad in accord ance with
pricr validated and published procedures currently available for ¢ommerdal use. The protocol
far PHP validation is specifled and maintained by the Mational Shellfish Sanitatan Canferance
[N55F 20073 and 2007b). Each State Shellfish Certification Authority 5 responsible for the
evaluation and appraval of the FHP methods with concusnende from Food and Drsg
Administration {FIA).

High Pressure [HF]: Refrigerated oysiers wene initialy banded with plastic strigs 1o
maintain dosure befare placing in a cylindrical metal contairer that was filled with
potable water and pressurized to spproximately 26,000 P35 for 3 minutes. The treated
ysters were then unloaded on a table for visual sarting and final packaging in an iglaa
coaler with ice, then trarsparted to the University of Florida in Gainesville far starage

3
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refrigerated {15°F) and sersory evaluations. These procedures wers comdiscted at the
validated and approved MP processing facilities of Mathwatit Seafood in Houma,
Lowisiama,

Gamma leradiation (GI): Oysters were banded with rubber bands to madntain chasure
wehile being held in 30 s wased carton bones that were placed on metad racks that
carried the praduct inte the irradiation cham@er. The aysters were expased o gamma
radiation for 3 period of time necessany 1o achisve & minimuem absarbed dase of 0.52
kGy as indicated by dosimeters placed on the wared cartons. Treated praduct was then
placed Into an igleo cooler with ice, then transported to the Uaiversity of Florida In
Ganesvifle for refrigerated starage (35°F) and sensary evaluations. The eradiation
proceduras were conducted at processing facilitates maintained by Food Technology
Services, Inc based in Mulbsrry, Florida. This i the same operation where the Eariima
irradiation procedwres were validsted for raw ocyster PHP in December 2008,

L Temperatune Freéeging (LTFl: Oysters were manually shucked by removing the top
shell, leaving the meat attached 1o the bottam shell. The hatf-shell product was placed
40 a carveyor Belt that traveled through a mitragen freezing tunnel set at an ambient
temperature of = 170°F with a beht speed of 3 ft/minute. Product exiling the nitrogen
tunnel wat solidly frozen. A patable, cold-water glaze was applied on the top of sach
frozen oyster to provide protection against freezer buern and debrydration. Al frozes
oysters were placed in an igleo cooler with dry ice, then transported to the Unkeersity of
Florida in Gainesville far frozen storage [0°F) and sensory evalustions. The validaresd low
temperature freecing operations were conducted at Webb's Seafoad, Inc In
Yoarngstown, Florida,

BAild Heat Treatmaent (MH): Oysters were banded with rubber bands 10 assure dasure
during submersion in a tank of water mairtained st 150°F </~ °F. Product was keptin
the warm water for apgrodmately 5 minutes to achssve an internal temperature of
122°F for 1 - 7 minutes, then immediately placed inman ice slush far 2 minut=s. The
treated product was drained and placed in ighoo coclers with ice, then transported to
the Unéversity of Florida in Gainesville for refrigerated storage [35°F) and sensory
evaliations. The mild heat interventions were conducted at Webb's Seafood, Inc in
Foungstown, Florida. The mild heat interventions were based an prior work by
H&stalman et al 19495
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Sample Preparation

The preparatian af 21 gysters for sensory assEsEMEents was ganductad in the Sguatic
Food Predects Lab at the University of Flarida under supervision of the prgect iInvestigators. All
samnales were presented in half-shell product form. Shucking was performed by professional
cyster shuckers hired to assure the task was done carfectly 50 a5 not to damage the oyster
tissuas and to present 3 whole edible ayster product with same accompanying Hgues ar
aroduct flusds that are commonky associated with the consumption of half-shell oysters.
S hucking inwalved carefully severing of the sdductor musdes to rémove thie top shell Rallcssed
by caredusl sewering of the adductor muscles from the bottam shell that provided a container for
thee product. In order to maintain 3 unifarm, cold product temperature and to prevent
dehiydration, the oysters were shucked 20 minutes prioe to each sensory session and the half-
shell products were placed on ice until served. The frazen, LTF half-shell aysters were thawed
in containers held at soom temperature for less than one hour then placed on ice until servac.
After thawing, the adductor musde was severed from the bottom shall which s=rved a5 a
praduct contamner. AN gysters used for the consumar ard the expert panels were serded at an
average temperature of 45°F or bess which is the Temperature customarily used for serving raw
aysters in restaurants.,

Mote, during the shucking and thawing pracess any defective products were discarded.
Defocts inchuded dead eysters for traditional products, excessive misd or debris, or damaged far
PHP products. At 7 days post-harvest, the traditional oysters were the sample with the highest
amount of rejects {49) followed by LTF {11), MH {11) and Gi {4]. After 14 oays post-harvest,
again the traditional oysters resulted in the highest rate of rejects (B8], Tollewed by HP (18], MH
{10}, Gl (3) ared LTF (3} The higher rate of rejects for the traditional product was cue 1o
martality which Is not an issue with PHF and banded Qysiers.

Comsumer Sensany Asecssmens

Consumes preferences and acceptance were detarmingd basod on paired COMpanson
tests and acceatability ratings. The tests were conducted with a group of consumers
prescreened to assure lamillarity with oyster consumption and a balance for various
dempgraphics |Table 3). Although the participants wers recruited fram one locatan,
Gainesville, Flarida, this college location included individuals from across the Unitec States.
Tatal participants ranged from 84 10 90 consurmess per sessian In esch session the consumers
ware presented with a set of teo different, unidentified ayster products served in the same
mannar at the same time with instruetions to diract their responses. There were four pessibli

5
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sets for each consumer; Tvs, HP; Tws, MM T s, GL or T ws, LTF, All s&ts compared traditional
(T) aysters to one of the PHP methods. Twa sets were presemed per session and there were
bwo sessions per each period of storage, T and 14 days post-harvest. This approach allowed
comparisan tests for all possible sets at both 7 and 14 days post-harvest,

The sets were presanted in 3 random order per consumer 5o 3 nat to introduce any
unintended bias by arder of presentation. During sach session the consumers wore asked to
examine and consume at least two aysters fram each oyster product preserted. Thus the
consumers ate 3t least 4 oysters for each set presented. To avoid sensory exhaustion only two
sets are presented during one session and corsumers were omly allowed to participate in one
session per day (bwo sets and & oysiers pser session). The same consumsrs wers uwed in bwo
sREsions through two consecutive days (o &ssure the same consumers responded ta all possible
sets of oyster products. The samgle procurement and processing schedule [Table 1) were
arranged to provide sessions for sl the ayiter products after 7 and 14 days past-harwest, There
werne no intermattent questions, discussians or interdews with the consumers betseen sessions
of the separate periods of shell-life that would have Influenced their ratings or identity of the
products.

Al oyster products were presented utllizing blind codes sa that the consumers were not
aware of traditicnal or PHP products. The panelists were first asked to examinge then taste bath
prodicts per set and select the product they preferred. Then, they were asked to rate the
acceptatility of each product in the set. Acceptability ratings Included measures for averall
likeability, appearance, flavor and texture, A S-point hedonic scale {L=gdisfke sxtremely,
s=nesther like nor dishke, 9=like extrernely] was used for all acceptability ratings {Attachmant
#1).

¥ consumer paired comparison tests were conducted in the Food Sclence and Human
Hutrition Departmant’s sensory laboratory equipped with sensesy boaths and computer data
entry for real-time results. Coaching was limited to anply assure consumer understocd of
procedures. Water and un-salted crackers were provided to panelsts to cleanse the palate
betwean samples, Their responses were recorded via wamputer entry using the pragram
tampusense. The number of responses required to distinguish a significant preference was
based on reference to the established paired comparisan table number 17-12 in Medigarrd et 3,
2007. The scceptabality ratings were subjected to analysis of variance and mean separations
|Tukey's HSO, 0.05).
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It is important 1o note that the preferences and acceptable ratings are strictly based on
sets of comparisans between traditional and each individual PHF ayster product. There were no
measures of ratings based on comparisons amongst amy PHP products.

Table 3. Demographics for consumers prescreened for participation in the preference
and acceplance 1esis,

gm Wangu S Raw Olyster Conmmption

Hall yi. GEW | Female | 49% | =Once fmonih 43%

EDsdyrs. | da% | Mak LU% |« Drcedmonth bt xUwice fpear | 1%

Twdca fyaar of ke 16%

Expert Serdory Assesiments

The trained expert panel evaluated the gyster products using standard sensary prafiling
concurrently [same day) with the corsumer sensory assessments for both periods of shelf-lite,
days 7 and 14 post-harvest, Expert profiling mvolved an established Oyster Sensory Paned that
was trained and developed far 1550, The expert panel has been maintained with continuous raw
gyster assessments sinoe 2008 (hatp:Fohan.ifas ufl edygseatood). The expert paned involved 10
screened and traived adutts using standard protocol for sensary proffling stipulated in
Meilgarrd at al. 2007. This panel has developed a full slate of lexicons and respective standards
for a multitude of ayster product chasscteristics invalving appearance, flavor, aroma, teature,
mouthfesl and other sensocy atiributes. They rated or seored the various raw oyster products
rodative to the established standards and score sheets (htto://Fshn ifas wil edufceafood:
{Attachment #2 and Attschment £3), The expert panel scores were subjected to analysis of
wariance and mean separations (Tukey's H30, Q.05

RESLILTS
Consuimer Sensory Assessments

Consumer preference was influanced by ayster processing methods and duration of
storage after processing (Table 2). The majonty of corsumers preferred traditianal {T) oysters
at the initial 7 days post-harvest. This initial preference for traditional aysters was sigrificant at
the 95% eonfidence level in cormnparisons with MH, HPF and Gl oysters. The differenos in
preference for traditional aysters was less distinct in comparisons with LTF oysters. These initial

T
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preferences shifted as the product was held in refrigeration. Alter 14 days post-harvest there
were no significant differences in consumer preferences at 95% confidence lgvels, Although the
tataled preferences per comparisons on day 14 appeared to Favor traditional and Gi ayslars,
the differences in preference ratings wiere not significant. The loss in distingt preference can be
partially explained by changes in the sensary attributes as the products aged in refrigeratian
{see Expert Panel results). Likewise, the preference comparksans involving LTF oysters were lass
subject 1a sensary changes during the shart period of frozen storage.

Table 1. Results of the paired comparson preference tests through 7 and 14 days post-harvest
storage. The number of consumers per session and the respactive prefarences per
oyiter process are talled under each column.

i Fima W) - 14 L B4 14 55
Garmma iradiabion (G0 -] 28 [ - ok EE] 35
High Priciivsa (HP] o ] [l S a8 ua
Laww Temp Freazing

LTF} an ] L aE &3 43

" e b 30 el wibess are migrificandy differeni g1 th £ 0,68 or 25 conBidence el

Consumer acceptabllity ratings indicated general acceptance for all oyiter products
regardless of processing method (Figures 1-2). Average consumer ratings remained above
scores of 3.0 which represents the median transition from unacceptsble 1o acceptable products
relative to averall likeability, appearance, texture and flavor, Ratings for owerall likeability
fallowed the pattern of condumer preference that was mfluenced by past-harvest refrigerstian
af the products {Figure 1). Likeability was scored significantly higher at the 95% confidence level
for traditional aysters in comparisons with all PHP praducts after 7 days pest-harvest, but there
was v ditference in Bosability for any of the various processed oysters afer 14 days past
harvest. Appearance after 7 days post-harvest was not a sgnificant factor in acceptahility
excepl i comparisons with the LTF oysters (Figure 2), but the significartly higher ratings far
acteptable texture and flaver explain the acceptability differences and preferences scored far
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traditional products after 7 days pest-harvest {Figures 3 and &), Most acceptability ratings were
not sgnificantly different in comparisan far all cyster preducts after 14 days post-harvest which
explains the ksck of difference in preference, In general, the scceptability ratings shightly
decreased as the prodicts aged in refrigeration and the appearance and texturg of the LFT
eysters still rated signficantly lower than the traditional oysters after 14 days post-hareest.

Figure 1. Acceptance ratings for Overall Likeability of each PHP aysiar in Camparison
with the traditional ayeters, Significant differences (p=0.05 or 95% confidence
kevels] in ratings per comparisons are dencted by different letiers 3 and b’
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Flgure 1. Acceptance ratings for Appearance of each PHP oyster in comparison
with the traditianal aysters, Sigrificant differences [p=0.05 or 55% confidence
levels] in ratings per comparisons are dengted by different letters ‘a and b,
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Figure 3. Acceptance ratings for Texture of each PHP ayster in comparison
with the traditicnal oysters, Significant differences (p=0.05 or 95% canfidence
laweds) in ratings per comparksons are denated by different letters ‘s and b’
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Figure 4. Acceptance ratings for Texture of pach PHP oyster in comparison
with the traditional oysters. Significant differences |p=0.0% ar 35y confidance
bevels) in ratings per comparisons are denoted by different kettars “aand B,
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Expier] Sensory Assessmentd

The sensary profiles developad by the expert panel provide some explanation Tor the
corswmer preferences and acceptability ratings [Figures 5-10). For example, the higher ratings
for the traditional oysters after 7 days post-hanwst can be partially axplained by the higher
perceived salty taste (Figure 8] and less earthy tones in flavar [Figure 9}, Despite the low
ratings, earthy tones are objectianable. The earthy tones noted n the flawar of tha MH oysters
reduced the preference far MH gysters in companison with traditionad aysters which had a
similar sakty taste rating. All PHP oysters had slightly higher garthy tones in arama and flavor
which persisted thraugh 14 days shelf-ife (Figure 9). Likewise, the PHF product aromas were
initially scared as more briny and seaweed-like than the traditional oysters after 7 days post-
harvest (Figure 7). These sensory attributes were not rated during the cansumer COMparon
tests but they may play a rake in influencing preference and scceptance. Addianally, the
appearance and texture of all cyster products were similar acrass both periods of shelf-life,

11
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with the exceptian af a drer and less plumb LTF product and the firmer more proirEnent
textured HP product. The firmer texture attributes wers persistent and more obvious for HP
ay$ters through 14 days storage. Plump appearance and firm mouth feel ar bites can influence
consumer prefarences.

Interestingly, the LTF oysters had the lowest score for salty taste {Figure 8] due 10 the
wse of the fresh water glaze ta protect the product during frazen storage, This sensary attribute
could be influenced by use of salt water glazes.

The shift in preferences and acceptance after 14 day post-harvest iz distinctly obsinus
duse to the perceived decreases in owster liquor caler {Figure 5), praduct aromas (Figure 70, and
salty taste which was accompanied by a slight decrease in sweet and umami tastes (Figure 8).
Overall, the sensory attributes became mare similar as the oyster products aged in refrigerated
starage. Likewsse, an adwerse aftertaste began to increase (Figure 10) and actual bitter Ravors
were noted a3 side observations with the standard sensary profiling. These negative attributes
degcrease preference and acceplance.

The vanaus expert color ratings for shell and meats were mare variable within indkeidual
oyster products than in comparisans between the variaus oyster prodicts. This is not
unexpectad since the gyiters were harvested from the same lgcation and were simdlar in size
and seasan of harvest. Likewisg, the variation in colar ratings did not change during storage
such that color was not a useful attribute ta distinguish differences between traditional and
PHP praducts.
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Figure 5. Expert sensary prafiles for the volume, viscosity and colar of the liquar
that sccompanies the oyster products are represented by Dars far the
average ratings based on 10 expert scores, Any bars marked by the same
letter are not significantly different at the p = 005 ar 55% confidence level.
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Figure &. Expert sensory prafiles for the wolume, plurmmpress and warious PEaiure
measures fof the edible oyster meats are represented by bars for the average
ratings based on 10 expert scores, Any bars marked by the sarne better are
nat significaritly different at the p = 0.05 or 55% confidence lavel.
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Figure T. Expert sensory profiles for the briny, seawesd, earthy @nd metallic aramas
assotisted with the oyster praducts are represented by bars for the awerage
ratings based on 10 expert scores. Any bars marked by the same lettar are
nat significantly different at the p = 0.05 or 95% confidence lowel,
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Figure 8. Expert sensary profiles for the salty, sweet and Ui mi tastos

assoclated with the oyster produdcts are represented by bars for [he average
ratings based an 10 expert scores. Ay bars marked by the same hetter are
not significantly differant a1 the p = 0.05 or 95% confidence keval,
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Figure 9. Expert sensary prafiles for the seaweed, chick-Tiver-like, garthy and
grean-leafy flavors assoclated with the oyster praducts are represented by
bars lor the awerage ratings based on 10 expert scores. The fenm CLL
represents chick-like-liver flavor. Any bars marked by the same kotter are

nat signifcantly different at the p = .05 o 95% confide nte bevel
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Figure 10, Expert sensory profiles for metallic and aitrirgent aftertastes
associated with the oyster products are represented by bars for the avarage
ratings based on 10 expert scores, Any bars marked by the same belter
are not significantly difforent at the p = 0.05 or 35% confidence level,
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Figure 11. Expert sensory profiles for meat texture in the adductor muscle and general
body or oyster meat for the oyster products are represented by bars for the
average ratings based on 10 expert scores. Any bars marked by the same
letter are not significantly different at the p = 0.05 or 95% confidence level,
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COMCLUSIONS

Typical raw oyster consumers preferred the traditional raw oysters in comparisans with
PHP aysters prepared from the same harvest during September from a typical Gulf of Mexico
source [Apalachicola Bay, FL), yet this preference is diminished during prolonged refrigerated
storage. The primary sensory attributes affecting preference were flavor and texture. These
attributes are less distinguishable in comparisons between traditional and PHP oysters as the
products aged in refrigeration. As a perishable sroduct, the refrigerated oysters progressively
change during storage. Apparently the changes caused a shift in product preference, 1n
cantrast, the preference for traditional cysters in cornparisons with frazen PHP oysters {LFT}
remained similar during storage as the frozen state preserves the oysters.

Despite the consumer preference expressed for traditional raw oysters during Initial
storage, the consumers rated all oyster produds, both traditional and PHP, as acceptable, The
acceptability ratings initially favored traditional raw oysters, as noted by the preference, but
acceptability ratings became similar for all oyster products during maore prolonged storage,
Based on expert sensary profiling of the respective oyster products, the daminant sensory
attributes affecting favorable acceptance were salty taste and less earthy tones in flavar and
aromad.

These conclusions are based on a warm manth harvest from the Gulf of Mexico, Harvest
during other months with differing water temperatures that are known to influence the
compasition and sensary character of oysters could alter the results,

RECOMMERDATIONS

Interest for implementation of PHP methods for raw oysters harsted during warm
manths about the Gulf of Mexica should recognize a distinct and demonstrated Consumes
preference for traditional, fresh (non-frozen) products, yet a clear acceptance for both
traditional and PHP oysters. This situation presdes opportunities to market oysters in bath
traditional and PHP forms to suit particular markets relative to consurmer demand, cost,
convenience, and regulatory guidance,

17
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ATTACHMENT #1

Excerpt of the questionnaire presented to the consumers

for each raw oyster product evaluated during the consumer
accepiability ratings

ISSC 2011 Summary of Actions Page 385



Proposal No. 11-202

Please indicate how much you like or dislike the following attributes in sample A

Sample A

Overall Likeability

tislien hedikm wany dislikn LT Mairsi ks ke shighily kg b very likA
Anlidmaky much e rslehy slighihy e b risslarabaly e aniramaly
NI | i | | o | s | s |
Appearance

diglka dedke wary aikn ddjag nailer ke Baa sightly 1] Bk wry ks
anligr= iy much iesdarate by slighity i o alllos Fruse] ari ey maach Al mamy
(I IR RN I | an
Texiure

dislika chigdikn wury Zishki chrlixn nedher e Gae wighly [[°T] liag vary [[LT]
anlaiiia by much s il by slaghily nar dish ks Tlaiabiiy rrach xiramey

I I I I I 1= ]

Flawvaor
diskkn kg wary diskkn chadikn nthe ike e sighily [£1] ik viry 5T
Exiramely ifh micdam lely alag iy nor delke moderabely i ey

(I | I § NI | S I e | |

Please indicate how much you like or dislike the following attributes in sample B.
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ATTACHMENT #2Z

Sensory Standards for the
Evaluation of Raw Oyster Producis

Contains standards for the various sensory atiribates
usa in the profiling of raw oysters by axpert panel.

This document aligns with the score sheets (Attachment 3).

Source:
b fa rvices. shim

Laura Garrido
University of Florda
shrimpiEufl. edu
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Sensory Standards for the Evaluation of Raw Ovyiter Products

The following attributes are rated using a scale 0-10; O typically represents absence |, 1
Fepresents wary kel 5 régresents either moderate ar intermedigta whilsln represents either
very high or axtreme. For each of the attributes one or mare standards were developed b ielp

Buide the panefists. The rating of the standards for each attribute can be identified by the
number (i.e. Std 4, 5td 5, otc) and the trianghe(s) placed on each respective rating scale
(attacheent 3). For example a standard 4 represents the 4 in the scale 1-10.

Lexicon | Description | scale
R Caskor 3] of the Oyster pans captered by Figures 1 & 2
hrurman sype
Frisanoe of & mily-bke suldtanes sore Fipure 3: #esipars i shigres )
Pilbinen niCacd alde m the oysier gaor. Ths b relwisg
o reprodection not to precassisg.
S Bubdles Prasence of small sr Bubbles Irapped in the Figrure A - Pepygag o aBisnae
argubers liguor, most [Reky aroend the maat,
Wdume of Liguessr ipeaniicy = eyvier liguar in the shall. Figure 5
Hire fresby the lgue flews on the shel
Viscosity . ghorh Ficbwal samiphes
How chiairbramducend o v dheudyfopagus Figue
Oymcity thee aypster kg s, ®
T
Shuattersd Meat # the meat appeary 3nd/or is beoken inte Actual samples -
B, Beirienom o0 shwros
Woleme ol e bear Rurfers b v et of the oyrter gl s Flgure T
covered by the maed,
Fumpness How weil-rownded and kel n fore e oysier | Figure 8
mieat.
Adductor muscle | N raived the adducter muscls s wien Fipere 9
romparad 1o the meat,
Ao T Db How the addusior muscle feels whie teuch by | 5kd 2 « Solt Gailatine [Know)=*"
AzctibE-Ties el o plaic fark. 5td & - Carned Feaches-Diced 8ot
Bl Bop cup | Del Womie]
| ‘;‘Ttmhmk hlhmmhﬁnlmﬂlhip{m Mt'mmmlﬂ:ﬂﬂh"‘"‘
fork,
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ARDMA
Briny Related 80 or resambling saltiness or thi saa ind 5% E10%" lhe-Wakame drd
wammmid imported by Ahes Drea, re -
S g Aelabed 1o e Jroma of weaaeed. Colymbia, MiD
Earthy Aefars 1ot characierivtics of damp sodl, and wed St 10 - Wiho ke WS e Mlurooed
plarta. wih ieil - gt i half ared smesll,
wetalic Belating ba, of havirg the charactariitic of a metal, Sad 1 - 2 cagaules of Serdowm Inen
2B mig capsales in 400 mll ol water,
Huls ofi skim a=d smel; or shaka
botlle, epeh and small
Agar malated 1o the odor of ager. Std 10 - Difro Becto Agar [Fiher
Schentés Cainlog|
fUmmiaores Refated o ammanii. wbd 18 - Ammonia for houssscld
e mrin -
Boiled petaio Refers bs aarthiy iy arom is e imtirnal portion of s | Sed 10 - Canned Fokaio i e sk ol
HI“WM el wrm BN
Fezal Arema assooiabed with fecin. S1d 10 - Past expariieoss
Fiskrg Feders to the arema assodated wits sirang fish edor. St 10 - Can of Sardirees s warbe | Kisg
Oucar) 55d 10 - Clam
Juboe |DomsesSreeay Ham juics)
Garlic o it b0t aroma of garlic. g4 & - Garlic Butier Papa John's Std
10 - Kalues Garke Ol
Saur Thi aroena stirvdated by acids, such as ofric, malie, Sid 10 - shucked ayibtif placed it
pheigharic, o1, {Meilgmard, Ciwilke 2120 redriperator for about T1-28 darys will
BrOhece 3 manirrem ol Sl
Wed teg Eafers o smel of a el dog. 5bdl B - Canned al dhrimp (Ckdoeen of
i e er bumbla bee)
Wat burlag Redery 1o thi smell of 3 wet burag sack used s b ixel 10 - week burlap macki [craam,
sk pryTbers Busimes 10 1ransport oyvleri breien, of beige) from Wal-Adar.
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_BASIC TASTES s e
| Tiste stimulated by sodism walts, vech s sodiem 384 & - 0,7% 1al id |
| Salty chlaride and sodiem gutamaie and in gam by ethes 10 - 0.55% sl Stdl

sadty such 35 potasium chionde, (Mesigaand, Civille et | 35 - 0,7 % salt
s Ml gaard, Gwille ot al )
- Tasie tiffudated by werose and othier swuger, wch 21 | Sbd & - Rt crackers
Tractose, gucase, #1c, and by othir swest beilga Covdle of 20
| subibancesMelgaard, Chille ot al)
Tk prosfced By substances such as Mancandium Sed 5 - 14 tup Appent in 500 ml od
Umamd Gletarmate M5 & meaty, savery, ar mouth filing e
seration |Codex). Sbd 18 - % fup Accent in 508 ml of
ETE
UKDES | LABLE/ORMECTIONABLE BATK TASTES
— Ths T5E sCimllated by acids, wach ad vk, malic, 5id 5 - OIN ehric moud; Presenor o
pasphoric, #te. (Medgaard, Cville ot o) abgence [Eilgasrd, Civille e al.}
— The taste stimulatad by vekatances such as caflsing, 5ed 5 - 0B catfeirm wolytion
aredl hop Birlen |Peeilgaard, Craille ¢ al.]. Presenin of absence |Meligaaed,
{ Civille et al}
I _ FLAVOR
— Redating to or having the characteriitic to o Bavor Bke | Std 18- Ho-Wakame dried seaweed
il L imparted by Feee Beos, inc
Cobarmbim, F0
Chicken byer Eslating to the iron Azwor of cooked liver (organ] meai. Sad 4 - Chicken lver [Tyson's] Add in
likes | irainy: bading water and keep boiling for 10
frenubey
Earthy Refers b the characierisilcs of demg soil, and wed Sedl 18 = mushrooms, whine: s
plante wahola with wail - ot and L.
G Leafy Relating b= or hawing the characieratk Bavor of Sedl 5« Fraih sginach [ready pac)
|spinach|- et
UNDISIEARLE/EIECTIORAEBLE FLAVORS
Eoiled Potate | Refers bo aarthy ! dicty flasor i the internal portionof 3 | Sed 6 - Potabs [Del BMonte Tresh s
boiled sedatn, whubi new potatoes|
Fishy Refers to a fishy Nawar. St 19 - Can of sardines. in waber (amy
ke and}
Garks Refating to or hawing the charsctermsic Bavor of garke Std 4~ Garlc butted Paps fchn's Shd
10 - Kalsesr garke ol
Riw Cabsape | Reldting 1o or having the charactenistc to the flavor of | Sed 7 - Bed cabbage
rirs cabhage $ad 0 - Green calbiba pe

24
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Anlating 10 o having the charsct ftic of the Havor

£1d 3wt burdap scks [eream,

Wex Iuriap Sac imparted by & wal. Braw, and Beige) from wal-har.
Aftertastes

Poftaliic fekiting 1o or Baving the charenerstic of » metal Std § - 1 capsulis of Sundowm ron 28
mg capsubes in #4080 ml of warter.
Sl b - Careraned ovpwbars - Chidaan of
the Sia whole oyiiers jeice saly
[tz ais juice though fine wine
yiringrl.

Auringency Thee chemrical fealing Lactor combming Eres diffenemt i5d 5- 178 teaspoon |0.5g) af alum
aspects: drying of e ssuth, roughing of oral tiisues [Mictermidi) in 500 mi of waber. S1d
and drassing |shrinking] sensation felt in the cheks 5~ Fresh Spinach |Ready Fac),
and the musches of the faca.

Chalkiness in rederence to bewturs, & product which i composed of | Stdi0- 14 mil of sk of magnesls in
sl gartic s which imparts a drying senmibion in tha A1) mi o wster ar Sad 10 - 34
maouth |Codex]. tegapoon of Trcalciess phoaphaie

fomd grade —Audenheis, Germany
in 300 mi of water.
Teature & Mowth feels
Fiprreasss Reters i comvdatency of hoe soft verse how fimm in ml—nﬂﬂhﬂilln;ﬁ“*
Cheiran resistance tre oyster fesh Bolds. Amount of 5td B -Tafu = Nasays
’ maceration required io comlamably swallow the Std § -Canned peachew-sicad- 402 pull top
e Elifrk Pl dmara 54d &
oyiier — Hard gelatine [Mnax]"*"*
sad  — Cooked chicken Breast-alad
Eopping Frus-frerdush
ind 40 - Dried apricots [Susmail -
Pl ibarrarseanl
Grittings Prasends ol sand Arboal dares
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ke 14 1

Lhe approaimassly L8] L dugs ol wainr bas 3o 0 uranss ol tgosoed. Bring saier iz bl or chiis 1 bl Brpa deipd masesd
i iz dinch pads gl gul ia hot water. Alics o Leak satright and ool Use 1 messd ke 25k seeded s bguiddor Bury
MarcaH. fof 3 1reag by walvtion s mers sested idboul § - 3 shaesd per cer of bt e

* iy S 1

Foor & 1ieag beivey (Sermhare L), indas e Lagweed boedl houn 3¢ mae ot el e ievepe v tae ke wET | g a8 e
LA SR ramini] s piceeny

angah GEEn

A figr (f mainy
! eewapry KRN Gagirs unibesied

s 8 oupn o saime.
Pl 1 10 T g ol e momassaned o s 2 L e, g oncug® For aboai 5 dugedl

(e 400 & iy o e i, Siprinkee § EHEKES irnarkopim oo i he wates, el i) @ Fee T rireiees the
(DK T v I s i il e 6 o Lnkil the grlirin o Frydraled

Frannbdp kw190 reud of e i b ) meoiesie the et AT ek

Wherhot powr the saater bna the Fadvabed elat ared ntir wevil i B oorbgdt iy dinsobrel Pour the liguid g is The ifee
Oorsiireery ged bt i wesd i rhe rediigiated for sboust § Boar

1 pan of wim
& evvckosr EHON G e wirdDiecss)

Bicame Joupn ol mwiet
Pl U2 ] 12 mupm o that ribiekiied wtes bn o containes, | B e ah for adeoss % o |

Lo Anm b ma S oo e b ORCOS srvw b ot 2 The w0ES I B e boe 1 reinaten 2t uidd 1 gl Fryvdruind.
[0 NCT reim e i b el e 0 i

Kugratis s T 11 of e smiler for 2 mieptn e the micssraras

"W i pour she wins” intio et Brypled pelatin and e antd i | erpicicy desatesd. Pour e e g i D iy
o W b 0 e b8t el i e Fer b S e
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Flgure 1. Diagram of an oyster for color assessment

Figure 2. Color Scales
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Bk
F] | Fi i 4
Lightent
Crbar 1
Y
[ S
b 241,232,253 nmT 1rf203,215 1297167/ 130 206/ 1059/137
Abddnr Far Wiimsical Casnistion Pink Saltdsaiils Pisk Checkirbeiry Fissta Pink
| Glagen Couke BOEE A 0a0 41RRA T4/0T5 29E G158 EST TETTET™ S3EE 2T 41T
I ]
drdey 10 Slack
4
| ughes | 2 1
Cokam
il
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Gray ) Brown
i
Lightes _ £z | 2
!
1
cosen I
farml 1
T mam EiEEaaEd £ ER 084 20519418 Bl T
o i s | biren Blite -Lﬂﬂ-llllrﬂ-l. Foaildl GrEp !:.;ulﬂlﬂ Feure Fad M1
lickden Code Y TRPBAE O Y ST AR AT LETVY AT P Tqd] lpr ]
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Lok g L
Werviel LR T 1 FETTETT] FEST T Rarh
me F3arHATIED IR PEECREL Tl PO ABANE AL [TREFTE Y
dikirs Rask [T pr Aciums Hars Chalham feeen | Surmey Boge Cum saisr Tk Al
Gadgan Case axve AR I L L] P R L] AYT BArEG SIYY 2E1%F | dBRRaaiLT
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Grees scab
]
uigtogst é &
Telam
Fharied 213 H] | [T EE] 109 EE LT FELTRT] LT
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Biue/Graes | Tral]
B i 2 : | 4
Lighteil
Colers
Mg
AGa i T T R R EEy2EL LA0 Py /LA I L
[Gircar Mernn|  Bubbling brook —— W Mpekrs Casniry Cotugn teiys mure Foresd Haih
o ke Ll GG BT GG BT BT WIER SO0 115 LA G H 220 s8aws bafkid
Farcan
1
| wghter | é
Ledan
Kl
KLl LR [T LTl w4215 FEESEERIREES [T BT 1] B/ TTT
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Pavple
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Areewn Vel
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Figure ¥ 3

Standard for presence of milkiness (5td 10)

Frezsence
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Figure 5. Standards for volume of liquor

Low (2}

High (10

kL
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Figure 6. Standards for liguor opacity

a6
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Figure 7. Standards for volume of meat

Hardly
Caovered [Std 2)

Fully
Covered (Std 10)

5T}
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Figure B. Standards for plumpness

Flaccid [Std 2)

Plump {Std B)

J4
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Figure 9. Standards for adductor muscle

Leval {Std 1)

Ralsad (5td 5}

Very Raised (Std 8)
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ATTACHMENT i3

Score Sheet for Raw Oryster Products

Contains the seere sheet use to profile the semsary attribuges

raw oysters by expert panel. This document aligns with the list
of standards [Attachment 2.

Lource:
hatp://fshn.ifas uflodu/sesfond/oysters/semmory %2 0schoal/ services. shml#toals

Laura Garrida
University of Flarida
shrimipdufLedi
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Oyster Product Characterization Form

Sample Code:
Date:
Pamelist:

Color Bregh-down - Cirgle ol that apgly

Oyster Meat:
1, Whila
3, Pisk

™ el
[ ]
[T
s
[T}

1, Gray in Bk

4 GrayHrown

%, e GraE i
f. G

7. Emrcrald frywen
2. BlusGresi Ted|
& Felarcssn

1L P ke

11.Tan

L Z. Borors skl o

L4, Begen

|—II—II-I-|—|—I-I-I—I|'\-I-|—i
E 4
bE P Pl B Rr BE P P ke B RS
'.l]l.l.lh-—ull.ul.l.ll..-llﬁ.l.uha
.II'F'-F-h-lth-l.l'l-l-h
[T L T T T R I T
oo o g RS F\-Fa

Ecliges:
L. Whipe
Z. Pink

...
Fud Pl
[T
-
noin

Girarg 10 Black

Gy Broswn

anEs G e |
Gresn

Fremrald GFien

g, Il G (sl

9. Planoon

10, Purple

11 Tan

1Z. Brovay'Yello

= m e e
H-FF'I—'l—lI-II'\-'I—l—'EI-I-
b el Fud Fd R By P i R R
[IETTREFepr Sy TE AR TR RN R
PR R IR
ICELE T T R
o & i h oo oo -ﬂ'-n'.E.

-

=
=k
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L Brgwm 1 1 1 4 5 &

lay
&
i
ﬁl—l—
L
L oo
[ -]
o
ﬂﬂ"E
=

e
3
=

1l i
10 Purple
11, Ten

12, Brow i relos
14. Ertrasn

Oryster Liguor
Blease circle appropriste descriptorls):

Milkiness: Mot Milky  miliey

S
3
:
3
P P R R e Pl R e
Bl Bd B bad B B el Pl L S Pl
LT L e Y Y S T I TT]
A I S T T
Ul W A oo
Sl S i

(L LT

Alr Bubbes:  Absent Present

Sel e Al Ly R
L A . Y

1 % (11}
Miscosily
e e
I I I I I I I
1 i 1
Qpacity
sl voane Opagqes
1 A Y Y
] ] ik
COryster Meat
Please ¢irgle appropriate descriptor(s):
Shattered Meat: Yas Ma
42
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Wolyme of Meat
Harcly Crvared o
I A | | | | A
| 5 i
Pl M55
A Wary Fura
I W — AL
. . £1]
&gu“mrrﬂuxle
Lrveiad Fa i ey Edesd
A A A
L y ¥
ackduce Tactile-F
Flara Yoy iy
Y U Y Y .
1 B 10
Meat Tackile-Fork Feel
[T ey Fatsiry
R A 1 A
, . H
ell
LTn-n Unirmmwehy BWHY
L L A A
1 & 1
[ Larere Fesseryd
| | ) ! i |
i ] L
E::Tn-.- Erdyiva B3

I
1 b L
racd el i i ey e ior
L I | | | | _‘.
i 5 i
43

ISSC 2011 Summary of Actions Page 409



Proposal No. 11-202

Agar A rrimeania Boiled Potato Fecal Fishy
Garlic Lawr Wet Burlap Sac Wat Dog Crihar;
Basic Tastes
Saley
Mo Ly ety
I N N R Y A
i E] b 1]
i spitivess is higher than 10, plegse specify:
et SaEe

Erraral b

Fureresly Lo

Tnprers Zaaweed

Extrévag 10
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Earthy

Fict Cari®p Felrginrby F iy
L
L1 I I A
1 3 i
Gmﬂ-ll:f:u.rf-. I Evreres Gresn Leaky
| | A | i
1 L] 4

Bolled Patato-Like Fishy Garlic (O] Raw Cabbage

W Burlap Sac Daher:

Chalky Dahar
Texture eels

Adductor Muscle
Firmrass
W sk Enfirivatby F i
A | A | A A | A |

] L] F i
I:I-'I':M.ll | Earremsly Chaws Fubiars

A | A | A A A | A
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M 1 -5 ] -]
Firmrsss
Pialey il rawdy fare
A | A | A A | A A
Chewinegs L II N
Moo Cyap Empra by Ot BT

| __Ii__i__--l _l_j_.i__l_l_ .

Grittiness from sand Grittiness from shell
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