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INTRODUCTION

Research efforts are on-going to address the potential

eel. This species is commonly referred to as the rex eel,
giant snake eel, and previously as the keoghfish.

Previous fisheries work with this eel is limited to one

research note on occurrence  Bohlke and Caruso, 1980> and

there has been no prior published work on utilization of this
eel as a food item. Based on abundant incidental catches
which indicated harvest potential, commercial interest
requested initial investigation to determine the feasibility
for this alternative fishery to compliment existing longline
fisheries along the northern Gulf of Mexico. This interest
lead to this project being funded by the ann~al MARFIN
allocations.

METHODS

The initial work reviewed in the text is based on a

preliminary study of the keoghfish by Burgess et al �987!
that was funded by the Florida Sea Grant Program. The work
of this project is in conjunction with commercial vessels
that have the gear and experience used to harvest shark and
grouper/snapper, which is directly applicable to harvesting
the rex eel.
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The previous three eel expeditions have been aboard a
cantracted commercial shark fishing vessel out of Bayou La
Batre, AL. The general area for harvesting these eel was
located approximately 50 miles south of Bayou La Batre, AL
in the Gulf. Specific fishing sites were based on previous
experience of the captain and the senior investigator for
harvesting rex eel on earlier trips.

Eels are caught alive using a longline set over the muddy
bottom. The "soak" time for each longline set was
approximately 3 hours. The langline sets were made in depths
of 170-500 ft. during morning, afternoon and evening hours.
Presh eel was the bait of choice for both eel and shark. All

eels were placed in an ice/salt slush after capture and held
there until death. The eels were placed on ice and
transported back to Gainesville for butchering and laboratory
analyses. The meat is then destine for fish processing
plants and a portion is used for food analysis and product
development.

RESULTS AND DISCUSSIOH

This large eel, with lengths reaching 5 feet plus and
maximum weights of 30 or more pounds, is shown respect by it
captors due ta its abundant rasor sharp teeth. It is thought
that the rex eel is located primarily on the muddy bottoms
of the Gulf of htexica.

At present, the rex eels are a by-catch harvested using
langlines set over the muddy bottom. Special handling
precautions are necessary when landing the eel. Due to their
aggressive nature, the eels are immediately headed upon being
landed. Once the longline is hauled in, the eels are gutted
and placed on ice. Nhen the eels are harvested for research,
they are placed in an ice/salt slush after they are landed.
Pollawing death, they are packed on ice and transported whole
to the laboratory for analyses.

A major problem for bath the processor and the consumer is
the numerous bones, the so called free-flaating bones. It
is difficult, if not impossible to process out a baneless
fillet. The location af the cut determines the arrangement
of the bones. Por example, the bones in the front and middle

221



sections are scattered throughout the back and rib areas and
become dense throughout the tail section. Therefore, a
boneless fillet is not practical and makes the task of
marketing more difficult.

Post-harvest losses of headed, gutted and skinned eel has
ranged from 28-328 <Table 1!. With the tail section being
dense with bones and with little obtainable meat, there is
an additional lass of up to 20%. Another 20% is lost in the
smoke house. After processing and cooking <ice. smoking! the
final yield of edible meat which still contains a number of
small free-floating bones is approximately 30%. Due to the
low final yield, options are being considered to recover some
of the cost of processing, thereby keeping the cast of the
final product affordable and marketable. The options include
using deboning machines to recover lost eel meat and using
the eel skins in the tannery industry.

Table 1. Postharvest Losses and Percent Yield Of The Rex Eel

Yield

 %%ue!
Loss

Processing Stage

V/hale Eel 100%

Gutted, Headed

8c Skinned

30%%ue 70re

Taii Section

Srmoked

20%%u

30%%ue20%%ue
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The high protein/Low fat content of the 0. rex eel makes
it nutritionally appealing to the health conscious consumer.
The protein content is L5-20% and the fat content is 3-4%
<Figure 1!. No appreciable differences exist with sex, size,
depth of habitat or anatomically for either protein or fat
content. All analytical methods used followed AOAC <1980!
procedures. The present date for protein and fat content is
frow a summer sampling of the species. Seasonal samples
will be analyzed to determine any seasonal changes in protein
and fat content.



Figure 1. Proximate Composition of +ittfg~s~x Eel
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The cooked and smoked eel have received very good consumer
reviews. The meat color is white and has firm texture. The
single negative quality expressed by domestic and foreign
consumers is the abundant number of bones. The white meat

with its firm texture is attracting the attention of at least
one foreign market for possible use as a product in sushi.
The shelf-life of vacuum packaged smoked eel has proven to
be very good. After storing at -20'C for 4 months there were
no negative organoleptic characteristics. Following a 42 day
refrigerated �'C! shelf-life study, there were slight
negative changes in color, texture and flavor. Fresh eel,
refrigerated at 3'C started shoving negative quality values
after 33 days.
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Preliminary analyses were preformed on fresh and smoked rex
eel for microbial counts, moisture content, water activity
and salt content. The standard plate count gives a
comparative measure of the overall degree of contamination.
The standard plate count for days 0 and 20 for fresh and
smoked rex eel were relatively low as compared to bacterial



counts of similar products  Table 2!. The preliminary
results from the microbial, compositional and shelf-life
analyses suggest that fresh and smoked eel, vhen packaged and
refrigerated properly, could have a shelf-life of at least
30 days.

Table 2. Microbiological And Compositional Data For The Rex Eel

Microbial Load

 cfu/gram!
0 0 0 20

Salt

Aw '  X!
Moisture

Smoked E:ei 1.5x10 2 7.1x10 ~ 75 .85 4.9

39x10 ~ 5.1x10 80 0.4
Fresh Esl

~ Water Ac'Uvlg

vacuum packaging the eel has been used successfully in
presenting an eye-appealing package to the consumer. Due to
the abundant bones in the product, special precautions must
be taken when cutting the eel meat to prevent the bones from
puncturing the vacuum bags. This problem has been remedied
by using a band saw to cut frozen eel into the desired
lengths before smoking. The result is bones cut flush with
the meats edge with no Jagged or extending bones to puncture
the bag. Interest has recently been expressed in having the
smoked eel packed in vegetable oil and thermally processed
in cans. This has been done with success on a one time
experimental bases in our lab. The meat stayed intact and
pull away from the bone slightly. Also. there vere no color
or flavor changes in the smoked eel.
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Marketing of the rex eel has proven to be one of the most
challenging aspects of this pro!ect. The rex eel appears
most suitable for unique domestic markets and traditional
international markets  i.e., England and Japan!. Since
culture largely determines the extend to what products are
acceptable, marketing strategies will be different in each
country. Likewise, consumer's familiarity with a new
product, the product form presented to the consumer, and how
its packaged vill determine whether or not the product is
accepted by the consumer.



To develop a successful commercial fishery for the

be addressed. Those areas needing to be addressed include:

�! the abundant number of bones making it less palatable;
�! the low final yield of the marketable product may result
in it being priced off the market; �! determine the
population siss and reproductive cycles of this species so
advise can be given on proper harvesting, so as not to
endanger the species, and �! continued consumer education
in the domestic market to assist with consumer acceptability
of this new product.
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DISTRIBUTION OF OVARY WEIGHTS FROM THE COD'KRCIAL ROE MULLET FISHERY

Richard K. Wallace, Brian E. Perkins, and William Hosking
Alabama Sea Grant Extension Service

3940 Goverruoent Boulevard
Mobile, Alabama 36693

INTRODUCTION

The Alabama roe industry processed approximately 130r000 pounds
and 325,000 pounds of Alabama caught mullet in 1986 and 1987
respectively  Hosking et. al. 1987, Perkins et. al. 1988!. The
directed fishing effort at the spawning stock of striped mullet  ~Nu il
~ce halus! raised concern over the long � term future of the fisheries.
In 1987, the Alabama Department of Conservation and Natural Resources
restricted the mesh size of gillnets to 3 3/4 inches or larger between
October 15 and December if fishing for mullet. While a great deal of
information is available on the effect such regulations would have on
the size of mullet caught, little is known about the effect on the
weight of roe harvested.

Roe mullet processing consists of removing the ovaries intact,
packing in plastic bags and freezing in boxes. The larger ovaries  roe
sacks! command a premium price over the smaller ovaries. For example,
in 1987 the price of 2-4 ounce roe sacks was $3.SO to $4.00 a pound,
awhile 6-8 ounce roe brought $6.00 a pound  Perkins et. al. 1988!.

We gathered information on the weight of ovaries for various
length striped mullet and related the length of fish caught by
different gill net mesh sizes to weight of ovaries as part of a larger
project conducted in cooperation with the Alabama Deparment of
Conservation and Natural Resources, Division of Marine Resources.
Funds for the overall project were provided by the National Marine
Fisheries Service through the Marine Fisheries Initiative  MARFIiV!.

METHODS

Stiped mullet were sampled at random from processors in Alabama
during the fall of 1986 and 1987. Total length  mm!, weight of fish
and weight of ovaries  g! were recorded for each fish sampled and
regression analysis conducted to investigate the relationship between
ovary weight and length using SAS. Frequency distributions of ovary
weight were further analyzed in relation to fish length and gill net
selectivity.
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RESULTS AND DISCUSSION

Initial analysis revealed little difference between 1986 and 1987
samples and they were combined  n = 336! for regression analysis. The
relationship between ovary weight and length was significant  Table 1!
and is described by the equation, ovary weight = -250.4 + 0.906 x total
length  Figure 1!. However, analysis of the variance revealed a low R-
square �.549! indicating a large portion of the variation in ovary
weight was unexplained.

TABLE 1. Analysis of variance for the relationship between total
length of mullet  mm! and the weight of ovaries  g!.

Sum of

Squares
Mean

Square F Value Prob!FSource DF

1 244457. 31 244457. 31 409. 16
335 200145.47 597.44

336 444602.79

Model

Error

C Total

0. 0001

Root MSE

Dep Mean
24. 44

112. 93

0.549

0.548
R-square
Adj R-square

Because processors and managers work with ounces and inches, we
converted our data to English units and examined the percentage
distribution of ovary weights by length. Fish 14 inches or less
produced 4 ounce ovaries  8X of total!. Fifteen-inch fish had
predominantly 4 ounce ovaries �0K of total! and some 6 ounce ovaries
�X of total!. Sixteen-inch fish yielded mostly 6 ounce ovaries �9K
of total! and some 4 ounce roe �3X of total!. Seventeen-inch fish
produced mostly 6 ounce roe  8X of total!, while 18 and 19-inch fish
produced 4 to 8 ounce ovaries but contributed only 10K of the total
roe.
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Gillnet selectivity curves, provided by the Alabama Department of
Conservation and Natural Resources, Division of Marine Resources
revealed that 3.5 inch, stretch mesh gill nets caught 13 to 16 inch
fish, 3.75 inch mesh caught 15 to 16 inch fish and 4.0 inch mesh caught
16 to 17 inch fish. Based on these data, the Marine Resources Division
recommended regulations requiring 3.75 inch mesh nets. This would
allow almost all two-year-old fish  ll to 13 inches!, which had
probably never spawned, to escape. Likewise, a significant number of
three-year-old fish �3 to 15 inches!, which would be spawning for the
first time, would also escape  Tatum, personal communication!. Our
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FIGURE 1. Ovary weight  g! versus total length  mm! of striped mullet.
Circles and line represent predicted values.



analysis of ovary weight distribution by fish length indicated that the
3.75 inch mesh regulation will reduce the potential production of roe
by only 8%%uo and the reduction will only affect the 2 to 4 ounce ovaries
which are least valuable. The 3.75 inch mesh or larger will catch
predominantly 15 to 17 inch fish which produce proportionally more and
larger ovaries.

We conclude that the mesh size regulations, based on the
reproductive biology of the striped mullet, will not harm mullet roe
production and should work to ensure a long-term future of the industry
in Alabama.
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AN ECONOMIC ANALYSIS OF THE l987 ALABAMA MULLET ROE INDUSTRY

Brian E. Perkins, Richard K. Wallace, and William Hosking
Alabama Sea Grant Extension Service

3940 Government Boulevard

Mobile, Alabama 36693

INTRODUCTION

The 1987 Alabama mullet roe season began with a few changes.
Several smaller processors who had processed mullet roe during 1986 did
not re-enter the industry during 1987. Those who remained modified
their method of buying roe mullet. Instead of paying for the fish on a
per-pound basis as they did in 1986, the processors paid the fishermen
on the basis of roe yield. Another change, which processors attributed
to the larger 3 3/4-inch mesh size, was the greatly reduced poundage of
male mullet. During 1986, Alabama processors purchased and handled
402,000 pounds of male mullet  or 19.6X of the total! compared with
only 128,000 pounds  or 9.6X! during 1987.

Alabama roe mullet processors generally waited until later in the
1987 season to begin buying roe mullet in an effort to maximize their
purchases of the larger, more valuable sizes. As a result, Alabama
processors purchased and processed fewer total mullet than they did
during 1986.

The Alabama Sea Grant Extension Service gathered the following
poundage and value data as part of a larger project conducted in
cooperation with the Alabama Department of Conservation and Natural
Resources, Marine Resources Division. Funds for the overall project
were provided by the National Marine Fisheries Service through the
Marine Fisheries Initiative.

METHODS

The data presented in this report were collected from three
Alabama roe processors. In some instances, processors provided access
to their purchase and sales receipts. In other cases, processors
simply provided total product volume and val.ue statistics for the
various commodities purchased and sold.
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RESULTS

Table 1 lists the poundages, mean prices, and total values of
fernale roe mullet purchased from fishermen in four Gulf Coast states.
Primary points of purchase included: Venice, Hopedale, and Ysclosky,
Louisiana; Pascagoula, Mississippi; Mobile and Dauphin Island, Alabama;
and, Pensacola, Carabelle, Pine Island, Tampa/St. Petersburg, and Marco
Island, Florida. Prices paid were based on roe yield.

TABLE 1. 1987 Female Roe Mullet Purchases by Alabama Processors.

COST/POUND
 $!SOURCE

.92

.75

.70

.97

TOTALS 1,215,000 $1,064,800

Several changes in purchase patterns occurred during 1987. In
1986, Alabama processors purchased 44.1% of their roe mullet from
Louisiana, but 1987 purchases dropped to 30.4X. The reduction in
purchases from Louisiana was largely due to Louisiana prices escalating
early in the season. Thus, Alabama processors redirected their
attentions to Florida, which provided 36.3X of the female roe mullet to
the Alabama processing industry during 1987, as compared to only 22.5/
in 1986. Alabama's contribution varied little, down from 31.4X in 1986
to 27.1X in 1987. And, the amount of female roe mullet from
Mississippi increased from 2X in 1986 to 6.2/. in 1987.

Table 2 lists poundages, mean price, and total values of "white
roe" male mullet purchased from fishermen in the same four Gulf Coast
states. Mean prices paid for male mullet were equal from state to
state, and steady throughout the year. The major change in the male
mullet fishery was that males comprised only 9.6X during 1987, as
previously noted.. Several processors felt that the reduction in
numbers of smaller sized male fish resulted from the use of larger 3
3/4-inch mesh gill nets during 1987.
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Florida

Alabama

Mississippi

Louisiana

440,000

325,000

75,000

375,000

TOTAL COST
I

$ 404,800

243,750

52,500

363,750



TABLE 2. 1987 Male Roe Mullet Purchases by Alabama Processors.

COST/POUND
 s! TOTAL COSTSOURCE

.15Florida

.15Alabama

Mississippi .15

.15Louisiana

$19,275128,500TOTALS

Table 3 shows that a total of 342 people in four Gulf Coast states
were employed in jobs directly related to the 1987 Alabama mullet roe
industry. The jobs held by the 115 processing employees were nearly
equally divided among processing facilities located in three, small
communities in lower Alabama. Some of the 208 Gulf Coast fishermen
worked part-time, and some were full-time fishermen. Catch per unit
effort was not determined in this portion of the study.

TABLE 3. Employment Related to 1987 Alabama Roe Mullet Processing.

PROCESSING

EMPLOYEES

TRUCK

DR!VERSFISHERMENSTATE

45

11557

100 � 0-

19208 115TOTALS
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Florida

Alabama

Mississippi

Louisiana

47,500

38,400

8,300

34,300

7,125

5,760

1,245

5,145



As shown in Table 4, percent yield of female mullet roe varied
according to geographic region. The mean percent yields listed in
Table 4 show little range between the minimum and maximum values.
However, roe yields as low as 16 percent were noted in fish landed in
Mississippi and Alabama during the early part of the season . Roe
yields as great as 21 percent were found in mullet purchased from South
Florida during the latter portion of the season. The total number of
pounds of female roe produced during 1987 was 23.7 percent less than
the 280,000 pounds produced during 1986.

TABLE 4. 1987 Female Mullet Roe Yielded by Alabama Processors.

POUNDS OF PERCENT
FEMALE MULLET YIELDSOURCE

17.3

17.0

17.7

TOTALS 1,215,000 213,670

Table 5 provides a grade-by-grade analysis of the value of female
mullet roe produced during the 1987 season. Although the percentage of
2-4 ounce and broken roe produced during 1987 was roughly equivalent to
the percentage produced in 1986, the 1987 mean sale price of $3.83 per
pound was nearly 60X greater than the 1986 mean sale price of $2,40 per
pound. The very narrow ranges of sale prices for 4-6 ounce and 6-8
ounce roe, the two most economically important grades, indicate that
there was very little room for discussion about price between buyer and
seller. The mean price per pound for which 8-ounce-and-up roe were
sold during 1987 was on par with the 1986 mean sale price. While 8-
ounce-and-up roe accounted for less than 10 percent of total volume
during 1986, they provided nearly 16.2X of 1987 roe volume.
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Florida

Alabama

Mississippi

Louisiana

440,000

325,000

75,000

375,000

78, 320

56,225

12,750

66,375



TABLE 5. Value of Female Mullet Roe Produced by Alabama Processors
During 1987.

TOTAL  $!
VALUE

SALE PRICE

PER POUND  $!
NUMBKR OF

POUNDS

SIZE OR

GRADE

Range Mean

2 � 4 oz and

broken 47,485

14,035

57,600

34,550

3. 83 $181, 8673.50 � 4.00

387,943

345,600

233,212

4 � 6 oz 5.20 � 5.25 5.24

6.00 � 6.00 6.00

6.70 � 7.25 6.75

6-8oz

8 oz and up

TOTALS 213,670 $1,148,622

The importance of the secondary products enumerated in Appendix
Table 1 cannot be overemphasized. With the exception of 64,000 pounds
of female carcasses which were rendered for feed, all of the secondary
products added to the 1987 season's gross profit. And, the sale and
utilization of secondary products kept waste to a minimum.

The 1987 mean mullet gizzard sale price of $2.07 per pound was up
29.3 percent over the 1986 price of $1.60 per pound. The frozen male
mullet  exported to Egypt! and fresh male mullet  purchased by local
smoking operations! sale price was $.25 per pound, or 19 percent higher
than the 1986 sale price of $.21 per pound. Sale prices for whole male
mullet and female carcasses were unchanged from 1986 to 1987.
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Table 6 lists mullet roe production expenses incurred by Alabama
processors in 1987. Female mullet and male mullet costs of $.876 and
$.15, respectively, are arithmetic means of all mullet purchased in
all states throughout the 1987 season. The 1987 production labor cost
of $.085 per pound was 32.8X greater than the corresponding 1986 labor
cost of $.064 per pound. Packaging costs increased slightly during
1987, while transportation costs remained the same. Substantial
savings in frozen storage costs �6 percent less than in 1986! were
realized during 1987 for two reasons: fewer total pounds of carcasses
were stored for less time during 1987 than in 1986. Although over
64,000 pounds of carcasses were rendered into feed during 1987, that
unit process added only $555 in additional processing expense to the
1987 total.



TABLE 6. 1987 Alabama Mullet Roe Industry Production Expenses.

EXPENSEEXPENSE TYPE

Cost of:

Female Mullet . 876

.15

. 085

.0057

.05

. 015

555. 0086

$1,215,564TOTAL

Total income values from Table 5 and Appendix Table 1 were
combined to yield the total income figure of $1,293,177 listed in
Table 7 ~ The total expense value from Table 6 was listed as total
expense in Table 7. The three Alabama mullet roe processors yielded a
combined total net profit of $77,613 during the 1987 season. Thus,
each processor realized a mean net profit of $25,811 during the eight-
week season.

TABLE 7. l987 Alabama Mullet Roe Industry Net Income,

$1,293,177

1,215,564

TOTAL INCOME

TOTAL EXPENSE

$ 77,613NET INCOME
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Male Mullet

Labor

Packaging

Frozen Storage

Transportation

Rendering

1,215,000

128,500

1,343,500

1,279,300

123,000

219,679

64,200

$1,064,800

19,275

114,197

7,292

6,150

3,295



In summary, the 1987 Alabama mullet roe industry was profitable
because:

Processors purchased fewer "low value" male mullet.

Processors waited until later in the season to begin
purchasing female mullet, thus increasing the number of
larger sized, higher value roe.

Processors made much better economic use of secondary
products during 1987.

The authors wish to express their appreciation to the following
individuals and organizations for their support and cooperation:

The National Marine Fisheries Service, Marine Fisheries
Initiative, for providing initial project funding.

The Alabama Department of Conservation, Marine
Resources Division, for providing project funds.

The members of the Alabama roe mullet industry, for
providing data and statistics.
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APPENDIX TABLE 1. Disposition of Secondary Roe Mullet Products by
Alabama Processors During 1987.

PRODUCT TYPE

Range Mean

Mullet Gizzards 18,225 1.75 � 2.50 2.07 $37, 726

81,021 .22 � .25 20,255.25

.25 3,75015,000 .25 � .25

.1432,479 .08 � .15 4,547

Female Carcasses � for
Fresh Domestic Market 126,854 .15 � .25 .18 22,833

.06 � ,08792,051 .07 55,444

64,200 � 0�

TOTALS $144,5551,129,830
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Male Mullet�

Exported to Egypt

Male Mullet � for

Fresh Domestic Market

Male Mullet � Frozen

for Bait

Female Carcasses�

Frozen for Bait

Female Carcasses�
Rendered for Feed

NUMBER OF
POUNDS

SALE PRICK
PER POUND  $!

TOTAL  $!
VALUE



A SURVEY TO DETERMINE THE A'WARENESS OF HAZARDS RELATED TO RAM
SEAFOOD INGESTION IN AT RISK PATIENT GROUPS

AUBREY R. JOHNSON, M.S., CHRISTINE R. ANDERSON, PH.D., R.D., AND
GARY E. ROORICK, PH.D.

Food Science and Human Nutrition Department
University of Florida

Gainesville, Florida 32611

INTRODUCT ION

Vibrio ~vulnlficu is a lactose fermenting, halophilic bacteria
which has been isolated from waters in the Gulf of Mexico, the Atlantic
and Pacific Oceans �!. This bacteria has been associated with the
development of primary septicemia and severe wound infections �!.
Infection with V. vulnificus can lead to severe illness, amputation and
even death in persons belonging to selected "high risk" groups �!.

Epidemiologic and case-control studies �,3,4! have defined those
populations at risk for development of the severest form of infection.
Those include persons with hepatic dysfunction, specifically cirrhosis,
hepatitis and hemochromatosis. Also included are persons with various
forms of cancer, especially those receiving chemotherapy. Other risk
include any chronic illness, chronic alcohol consumption, use of
immunosuppressive agents, chronic renal disease, hematopoietic disorders
and gastric disease. These factors in conjunction with ingestion of
infected raw oysters appear to lead to a greater risk of primary
septicemia.

Blake et. al. �! found that 75 percent   18/24! of those cases
with primary septicemia had pre-existing liver disease. Specific
diagnoses included hemochromatosis, chronic hepatitis, hepatic disease
of unknown origin and various forms of cirrhosis, including alcoholic
cirrhosis. Of the remaining persons with primary septicemia, three had
histories of alcohol abuse, one had thalassemia major, one had diabetes
mellitus and only one had no apparent underlying disease,

Similar results were obtained by Tacket et. al. �!. Thirteen out
of eighteen patients with primary sepsis had a history of liver disease.
Thirteen also had a history of raw oyster ingestion just prior to the
onset of illness.

Risk factors �! which were significantly associated with
development of primary sepsis included use of immunosuppressive agents

 p<0.001!, consumption of more than one ounce of alcohol per day
 p<0.001!, and raw oyster consumption  p<0.01!.

238



In several cases, the bacteria has been isolated from raw oysters
ingested by the patient prior to becoming ill �, 6!. Raw oysters
appear to be the primary vehicle for V. ~v lnificus. Oysters are filter
feeders. They receive their oxygen and nutrients by pumping large
amounts of water through a complex gill system. Oysters and other
bivalve mollusks are efficient at concentrating microorganisms in their
gut. Oysters can contain 3-20 times more bacteria than is contained in
the surrounding water �!.

The Food and Drug Administration  FDA! has reported that there are
no known sanitation or public health controls to ensure that shellfish
are free from V. vu~ruyiti us. The FOA also stated that five to ten
percent of the raw shellfish on the market may contain V. vulnificus or
other pathogenic species of vibrio �!. Even oysters harvested from FDA
approved waters can harbor this bacteria.

Although incidence of V. vulnificus infection is rare, mortality
rate for infected persons is between 46-61 percent �!. Persons who
fall into the risk categories should be aware of the potential hazards
associated with raw oyster ingestion. However, there is presently no
such information on any segment of the population which belongs to these
various "risk" categories. The purpose of this study was to obtain
descriptive data about a sub-group of mobile, independent persons who
belonged to "risk" categories and were being followed in clinic. This
study attempted to describe possible trends in patient knowledge about
the potential hazards of raw seafood ingestion.

METHODS

A. SAMPLE:

Subjects for this survey  n - 57! wer e identified from three North
Central Florida sources. Due to limited finances and time these
subjects did not represent a random sample. There was also na contro1
group sampled. Patients with various forms of hepatic disease were
identified in an out patient gastrointestinal clinic at Shands Hospital.
Patients who were undergoing chemotherapy treatment for various forms
of cancer were identified in an outpatient oncology clinic at the
Veteran's Administration Hospital in Gainesville. The mean age of 56
of the 57 respondents was 47.4 years, with a standard deviation of 16. 1.
Age was not available in the medical record for one respondent who
reported the month and day of birth but not the year. Males represented
89.5% of the sample.

B. QUESTIONNAIRE DEVEI OPMENT:

The instrument for data collection was designed specifically for
this study. Reliability of the questionnaire was established by a
review process involving faculty and lay persons. When the wording was
found to be free of ambiguity the pilot test was conducted. Which
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established haw long it took to complete the farm. It took anywhere
from 5-10 minutes. In instances where respondents were unsure of
medication which they were taking, they were told that the medication
list could be obtained through the medical records.

Validity of a questionnaire is difficult to evaluate in large
studies and even more difficult to evaluate in a small scale study.
Often, tests of validity really test for reliability  Il!. Therefore,
in order to increase validity of this survey, several guidelines were
followed. All answers to the questions could be secured from either the
patient or the medical record. The respondent was not asked to recall
information over a six month period. The questions were tested for
clarity and the survey did not require that the participants give out
information which they may be unwilling to make public.

It was necessary to obtain the medications list, the actual
diagnosis of the respondent and information about alcohol consumption
through a review of each subject's medical record. Although the
respondent was asked ta recall some information from a six month period,
raw oyster ingestion was considered to be a memorable experience. All
participants in the pilot test stated that the questions were clear.

C. DATA COLLECTION PROCEDURES

This protocol was approved by the University of Florida Health
Center Institutional Review Board. Persons that met the criteria far
being at ri k sfor V. ~v 1nificus infection were signed by respondents and
placed into their medical records.  uestionnaires were self-completed
in most cases. Age, diagnosis and medicatians were checked against the
information contained in the medical records. Data was collected for
57 respondents during July 1988.

RESULTS AND DISCUSSION

Respondents were categorized according to i11ness and medications.
Two out of the 57 respandents were dependent on substances other than
alcohol and were deleted fram the study. Only 15 out of the 55
respondents were taking medications that placed them at risk for V.
vulnificus infection. All cancer patients  n = ll! studied were
receiving chemotherapy. One respondent was taking immunasuppressants,
one was taking antacids and one respondent was on steroid therapy. One
patient with hematopoietic disorder was receiving chemotherapy. All
other respondents were at risk for infection based on diagnosed illness
alone. Table I summarizes the number of respondents in each risk
category.
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TABLE 1: FREI|UENCY OF RESPONDENTS FOR EACH ILI.NESS

PERCENT~I~UNCY~N~SS
Liver disease
Cancer
Alcohol dependence
Hematopoietic disease
Other

38.6
19.3
33.3

5.3

3.5

22
11

19 3 2
TOTALS 100.0

TABLE 2: RESPONDENTS IN ILLNESS CATE60RIES THAT AVOID RAM OYSTERS
OR COOK THEM BEFORE CONSUMPTION

LLLKR
Liver disease
Cancer

Alcohol dependence
Hematopoietic disease

PERCENTf ~RI~UN CY N
22
ll

19
3

7.0

1.8

5.3
0.0

13.1TOTAL 55

DISCUSSION

The sample studied in this survey was not 1ntended to be
representation of the entire population of persons who fall 1nto the
"high risk" categories for V. vulnificus infection. These persons were
selected over a short period of time, w1th1n a limited geographic area.
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Twenty-eight �0 percent! of the respondents indicated they
consumed raw oysters. Nineteen respondents indicated that they has
consumed oysters within the last six months. Fourteen of those nineteen
stated that the oysters were raw. Twenty-one respondents indicated that
they had received special diet instruction. However, only eight
respondents remember being told to avo1d raw oysters or to cook oysters
before eating them. Table 2 summarizes the respondents that were aware
of the potential hazards and the r1sk category to which they belong.
Of those eight respondents that remember being told to avoid raw oysters
or to cook oysters before consumption, three received this information
from a doctor. Dietitian, friend and relative was the source of
information for three respondents. One received the information from
a book and another received the information from a science class.



TABLE I: FREQUENCY OF RESPONDENTS FOR EACH ILLNESS

~N~SS
Liver disease
Cancer

Alcohol dependence
Hematopoietic disease
Other

38.6

19.3
33.3

5.3

3.5

22
11

19 3 2
100.0TOTALS 57

TABLE 2: RESPONDENTS IN ILLNESS CATEGORIES THAT AVOID RAM OYSTERS
OR GOOK THEN BEFORE CONSUMPTION

PERCENT~IL AN
Liver disease
Cancer
Alcohol dependence
Hematopoietic disease

N
22
ll

19
3

7.0
1.8

5.3
0.0

13.155TOTALS

DISCUSSION

The sample studied in this survey was not intended to be
representation of the entire population of' persons who fall into the
"high risk" categories for V. vulnificus infection. These persons were
selected over a short period of time, within a limited geographic area.
There was no control group with which to compare the results.
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Twenty-eight �0 percent! of the respondents indicated they
consumed raw oysters. Nineteen respondents indicated that they has
consumed oysters within the last six months. Fourteen of those nineteen
stated that the oysters were raw. Twenty-one respondents indicated that
they had received special diet instruction. However, only eight
respondents remember being told to avoid raw oysters or to cook oysters
before eating them. Table 2 summarizes the respondents that were aware
of the potential hazards and the risk category to which they belong.
Of those eight respondents that remember being told to avoid raw oysters
or to cook oysters beFore consumption, three received this information
from a doctor. Dietitian, friend and relative was the source of
information for three respondents. One received the information from
a book and another received the information from a science class.



Therefore, differences between this sample and a sample that differs
only with respect to criteria which places them at risk for V.
vulnificus infection, cannot be elucidated, However, these results are
illustrative of a sub-group of persons at "risk" for V. vulnificus
infection including persons who are chronically ill and who are followed
in clinic in the north central Florida area.

Because the persons in this sample have many avenues available to
them to obtain this knowledge, they may be mare aware than other
populations which may not be receiving the medical attention that they
require. However, even in this sample, the results indicate that only
a small number of respondents were aware of the potential hazards of raw
oyster ingestion.

Although Becker  8! has concluded that having knowledge and
information does not ensure patient compliance, he also concluded that
patients must have knowledge in order to comply. Therefore, measuring
a patient's knowledge base is not the same as measuring compliance.
However, the knowledge must be present in order for compliance to occur.

In summary, this preliminary study of chronically ill patients "at
risk" for V. ~vu1 ificos infection showed lack of awareness of potential
hazards of raw seafood ingestion. Further research is necessary to
verify these results on a larger, more randomized sample. Also,
attention needs ta be directed into the best ways to make this
information available to those persons who may not be receiving medical
treatment.

Survey.MAN

243



REFERENCES

1. ----"Concern continues about ~V brio yulnificus." FDA Dru gulletin 18
�!: 3, ].988.

2. Tacket, C.O., F. Brenner and P.A. Blake. "Clinical features and an
epidemiological study of Vibrio vulnificus infections." The Journal of

i us Diseases 149�!: 558-61, 1984.

3. Blake, P.A., M.H. Mer son, R.E. Heaver, D.G. Hollis and P.C. Heublein.
"Disease caused by a marine ~Vi rio: clinical characteristics and
epidemiology." New En land ournal of Medicine 300 l!: 1-5, 1979.

4. Johnston, J.M., S.F. Becker and L.M. McFarland. "Vibrio vulnificus:
Man and the sea." Jo mal of th Ameri n Medic 1 Association 253�9!:
2850-53, 1985.

5. Chin, K.P., M.A. Lowe, M.J, Tong and A.L. Koehler. "Vibrio ~v lnificus
infection after raw oyster ingestion in a patient with liver disease and
Acquired Immune Deficiency Syndrome-Related Complex," Gastroenter olo
92�!: 796-99, 1987.

6, Johnston, J.Aas W.A. Andes and G. Glasser. "Vibrio vulnificus: A
gastronomic hazard." Journal the American Medical Association
249�3!: 1756-57, 1983.

7. Ballentine, C. "For oyster and clam lovers, the water must be clean."

8. Becker, M.H. "Patient adherence to prescribed therapies." Medical Care
28: 539, 1985.

9. uestionnai r s: Desi n n Usa . Berdie, et. al.

10. urv Research Methods. Fowler, F.J. Sage Publications. Beverly
Hills, 1984.

Your Research Pro'ect: A uide for First-Time Researchers in12
ducation and o ial Scienc . Bell, J. Open University Press.

Philadelphia, 1987.

244

ll. a Constructibn in Socia'1 Surve s. Bateson, N. George Allen and
Unwin. Boston, 1984.



VIBRI I I IN RAW OYSTERS:
EFFECTS OF PROCESSING AND ICE STORAGE

Angela D. Ruple and David W. Cook
Gulf Coast Research Laboratory

P.O. Box 7000
Ocean Springs, MS 39564

Shellstock oysters shipped ia interstate commerce and received at processing plants in Mississippi usually
contain $~~~p. Since the consumptioa of processed oysters is rarely associated with '~vtltnifir~
septicemia, experiments were undertaken to determine if processing and ice storage reduced the levels of
naturally ixmtrring V vVIlnifir~ in raw oysters.

Oysters from each lot tested were sampled before aad after processiag  shucked and washed! and after
three days aad one week of ice storage in retail containers, Evaluation of three lots indicaterd that ~V~lnifir~
was reduced minimally by the processing, but reduction greater than 99% was observed following one week of
ice storage.

EVALUATION OF IMPROVED COOLING
TECHNIQUES FOR BLUE CRAB PROCESSING

Michael W. Moody aad J. David Bankston
Louisiana Cooperative Extension Service
Louisiana Sea Grant College Program

Louisiana State University
Baton Rouge, LA 70803

By using forced air cooling, the temperature of crab cores resulting from dcbacking whole cooked crabs
can be sigmlicantly reduced. Incorporating improved cooling techniques reduces blue crab processing time from
18 hours to less than 3 hours, increasing shelf-life and improving quality.

NUTRITIVE VALUE OF PASTA CONTAINING SURIMI

Yao-wen Huang
Department of Food Science & Technology

and

Nancy Caaolty
Department of Food aad Nutrition

University of Georgia
Athens, GA 30602

Amino acid profiles and animal assay were examined to evaluate protein quality of pasta containing
surimi. Pasta samples included control �00% durum semolina!, 20%, 40% levels oof Alaska pollock surimi
substitutioa. Lysine content was increased when surimi level was increased. Pasta with 40% Alaska Pollock
surimi was utiTized for body weight gain more efficiently than other protein sources.
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