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INIODUCTION

Sodium lactate, a salt of lactic acid, is a Generally Regarded As Safe  GRAS!
chemical. It is often used in bakery products including biscuits, cakes and
confectionery to keep them moist and give them a soft, crumbly texture, and in
cheese to enhance the action of antioxidants. It is also used in jam and marmalade,
and margarine to regulate the acidity. In recent years, sodium lactate has been
used in meat products as a flavor enhancer and an antimicrobial agent  Shelef and
Yang 1991!.

Previous studies indicated that sodium lactate inhibited microbial growth
and prolong the shelf life of meat products. Duxbury �990! reported that beef
roast injected with sodium lactate resulted in increased shelf life of the roasts.
Bacterial growth was inhibited and the microflora came to be dominated by
Lcrctobacillus species. Chirife and I'ontan �980! stated that sodium lactate has been
shown to decrease the water activity sufficiently to inhibit bacterial growth. de
Witt and Rombouts �990! reported that the antimicrobial effects of sodium lactate
may due to the increased permeability of cellular membranes for lactate ion at a
high pH. However, feedback inhibition by lactate was proposed as the mechanism
of action in the delay of toxin production by Streptococcus fuecuhs  Simpson et al.
1983! and by Clostndium botulinum  Maas et al. 1989!.

Little information regarding the effect of sodium lactate on seafood was
available. Williams and Rodrick �992! reported that sodium lactate functioned to
retard microbial growth, and stabilize color and odor characteristics in the skinned
catfish fillets. Total aerobic plate counts of cod fillets were also big reduced when
12% of sodium lactate solution was used to immerse the fillets for 2 min
 Anonymous n.d.!. However, no study of sodium lactate on rainbow trout has
been made. In order to improve the product quality at the retail level, the
objectives of this study were to determine the reduction of microbial populations
on rainbow trout treated with low concentration of pH adjusted sodium lactate,
and to determine the reduction of microbial population on rainbow trout treated
with higher concentration of sodium lactate without adjusting pH during
refrigerated storage.
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MATEIHALS AND hIEYHODS

Preparation of Sample

Rainbow Trout  Oncorhycbm mykiss!, harvested from the University of
Georgia aquaculture ponds  Cohutta, Georgia!. The fish were transported on ice
to the University of Georgia, Athens, GA and then headed and gutted. The
dressed fish were treated with 0  pH 7.0!, 0  pH 5.5!, 1  pH 5.5!, and 2/o  pH 5.5!
sodium lactate solutions. The pH of sodium lactate solution was adjusted by using
0.1 N HC1. The live trout were also purchased from the Dekalb Farmers Market
 Atlanta, Georgia! for this study. The fish were headed and gutted by store
workers and transported on ice to the University of georgia. The fish were then
treated with 0, 4  pH 6.52!, 8  pH 6.15!, and 12'/o  pH 6.13! of sodium lactate
solution without pH adjustment. A 2-min dipping in lactate solution was used for
all the samples.

Pacj~png and Storage

All treated fish were packaged by either overwrapping with polyvinylidene
films  Saran wrap oxygen transmission rate: 5 cc/m'/24 hr/atm at 20'C and 43'/o
RH!, or vacuum-skin packaging with low density polyethylene films  Surlyn,
oxygen transmission rate: 930 cc/m'/24 hr/atm at 23'C and 75/o RH! using a
Trigon Intact RM 331 Mark III Mini Intact machine  Trigon Packaging Corp.,
Redmond, WA!. Packaged fish were stored at a 4'C walk-in cooler for up to 20
days and randomly removed from cooler at a 4-day interval for measurement of pH
and color and microbial counts.

Microbiological Evaluation

A core section of fish which measured 24.78 cm' on both sides of the fish

surface and 12.45 cm' on the total cavity surface area were collected by using a
sterilized hole puncher. The sections were then placed in stomacher bags with 100
ml of 0.1'/o peptone buffer solution  Bacto! and stomached for 2 min by a
Stomacher  Seward model 400, London, England!. The aliquots of proper dilution
were plated onto plate count agar and incubated at 20'C for 4 days to enumerate
a total psychrotrophic bacterial count  Speck 1984!. The aliquots were also plated
onto trypticase peptone glucose yeast extract agar  TPGY! and incubated at 20'C
for 4 days to enumerate total anaerobic plate counts  Speck 1984!. The BBL
GasPak anaerobic chamber with BBL GasPak" Co, gas packs  Becton Dickinsin
Microbiology Systems, Boston, MA! were used to create an anaerobic environment
for incubation.
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Surface pH Measurement

Triplicate pH readings were taken from the surface of each sample fish by
using a Fisher Scientific probe  No. 13-620-286! and a Corning pH meter  model
140, Corning Inc., NY, NY!.

Color Analysis

The color of fish skin surface was measured prior to removal of the core
sample by using a Colormeter  Minolta CR-200, Osaka, Japan!. Hunter color
values of L  lightness!, "a"  redness! and "b"  yellowness! were recorded. Triplicate
measurements were taken from each fish.

Data Analysis

Statistical analyses  SAS 1987! were performed on pH, color value and
microbiological data by means of PC SAS. The Duncan's multiple range test was
used to determine any significant differences among samples from fish with
different sodium lactate treatments.

RESULTS AND DISCUSSION

Effects of pH adjustment of sodium lactate solution on microbial counts

0verwrapped rainbow trout treated with 2'/o sodium lactate had
significantly  p < 0.05! lower psychrotrophic bacterial counts than control samples
 pH 5.5 and 7.0! after 8 days of storage  Table 1!. However, no significant
difference between 2'/0 sodium lactate treated sample and control  pH 7.0! was
found after 16 days of storage. For vacuum skin packaged sample, 2'/o sodium
lactate treated fillets exhibited a significantly lower psychrotrophic bacterial counts
on day 16  Table 2!. Although sodium lactate treatment showed to retard bacterial
growth, the difference on bacterial count was less than 1 log cycle.

All sodium lactate treated fillets held in overwrapping had significantly
lower anaerobic bacteria counts as compared to control samples  pH 5.5! after 12
days of storage  Table 3!, however, no significant difference between sodium lactate
treated samples and control  pH 7.0! was found after 16 days of storage. No clear
evidence on reduction of anaerobic bacteria count among all vacuum skin packaged
samples was found throughout the entire storage period  Table 4!. Although the
shelf life of cod fillets was extended for 4 days by applying sodium lactate to the
product  Anonymous n.d!, little effect on that of rainbow trout was found in this
study. This may be due to the tested rainbow trout had skin on while cod fillets
were skinless. The viscous materials on the skin surface may protect the bacteria
from sodium lactate solution.
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Effects of concentration of sodium lactate on microbial counts

Effects of sodium lactate treatment on pH and color changes

No significant difference on surface pH of all samples was found regardless
of sodium lactate treatment  Table 7!. Results also showed that sodium lactate
treatment had no effect on color values of rainbow trout skin.

In summary, fish with lower initial bacterial counts exhibited longer shelf-
life. Significant effects on microbial growth were found for fish treated with 2/0
sodium lactate solution  pH 5.5! or with 4'/0 and higher concentration  without pH
adjusting!. Since the fish has skin, the immersion time need to be longer.

Q. Your saran overwrap, is that just like you would do it
at home, wrap it up in saran wrap, then your vacuum
package -were you in a tray with overwrap or ziplock
bag.

A. No, it's not a bag - that is a vacuum skin pack and it
sealed to the tray directly.

Q. So, you have contact with the skin in both cases.

Yes, again, this is an oxygen permeable tray, and the
film is also oxygen permeable. %'e don't want to create
anaerobic environment. Again, this is a more sensitive
issue, we try to comprise the quality to the safety.

A.

Q. Did you notice any change in the color of the fish or
any sensory changes in the packages?

No. no changes in color of the fish was noticed by
using colormeter. No sensory evaluation of fish was
conducted in this study.

A.
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Vacuum skin packaged fillets treated with sodium lactate had significantly
lower psychrotrophic bacteria count than control sample after 4 days of storage
 Table 5!. Fillets treated with 12'/0 of sodium lactate exhibited the lowest count on
day 8. For total anaerobic bacteria1 count, the similar result was found  Table 6!,
however all the differences in anaerobic bacteria counts were less than 1 log cycle.
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Table 2.

Days of storage

12 16

pd

5.35a

2.39b1.95c 2.87a 4.19a3.44a

2.64b 4.56a2.57a 3.30aOc 3.10a

5.22a

2.08b3.32b 4.18a2.89a 3.12a1c

5.63a

3.50b3.21a3.38a2.40a2c 3.29a

4.87b

a,b,c
Means in a column fonowed by the same letter are not significantly different at
level of 0.05
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T&le 3.

Days of storage

12 16

0d

5.02b

4.52b2.46a 2.04c 3.61a 3.48a

2.07b0c 2.62a 2.3 la 3.70a 5.24a

6.32a

2.16b 3.44b 4.47b$C

5.12b

2.85a 2.68a

3.90b2c 2.34a2.79a 1.53c 2.71c

4.89b

a,b,c

Means in a column followed by the sanM letter are not significantly different at
leve1 of 0,05

pH 7.0
'pH = 5.5
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Table 4.

Days of storage

12 16

pd 2.55a 4.23a2.33a2.46a 2.19a

4.23c

2.31a 3.93a2.06a 2.708pc

4.99b

2.62a

2.59a 3.94a2.16a 1.65a2.85a

5.31a

3.02b1.99a 2.34a2.79a 2.34a2c

4.57c

a,b,c
Means in a column followed by the same letter are not significantly different at
level of 0.05

apH 70
'pH = 5.5
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Table 5.

Days of storage

12

4.59b 9.1ia6.01a 12.24a

z.ssb3.44c 4.75c 12.23a

5.45b Z.S9b 12.15a4.92a

12.02b4.61b 5.52b 7.04c12

a,b,c

Means in a column followed by the same letter are not significantly different at

level of 0.05
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Table 6.

Days of storage

12

12.22ab5.87$ 7.57a2.96$

2.50b 4.61c 7.74a 12.26a

5.32b 7.02b 12.26a2.92a

5.60ab 7.07b 12.19ab2.75ab

a,b,c

Means in a coluxnn followed by the same letter are not significantly different at level
of 0.05
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Table 7.

Days of storage

6.29ab7.08a 6.48a Z.05a

6.84b 6.34ab 6.25ab 6.88a

6.81b 6.32b 6.38a 6.90a

6.46ab 6.22b12 6.53c 6.8xa

a,b,c

Means in a column followed by the same letter are not significantly different at level
of 0.05
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S~ ASIO SASETT OF HIRSH TROUT

F. Ann Draughon, Professor
Department of Pood Technology and Spence

The University of Tennessee
Post Office Box 1071

Knoxville, TN 37901-1071

My topic today is "Shelflife and Safety of Fresh Trout." The work we' re
doing at Tennessee concerns the use of modified atmospheres to improve safety and
shelflife of fresh trout. The scientist from Dr. Marshall's group at LSU has already
discussed the growth of ListeHa in modified atmospheric packaged aquaculture
products. Therefore, I would like to concentrate my discussion on basic risk
factors associated with modified atmospheric packaged foods and review our
current work on microbial quality of trout in retail markets in the Southeast.

The research funded by the SRAC grant provided an opportunity to survey
markets in the Southeast to determine the microbial quality of trout currently
offered for sale. %'e have thus far sampled 74 stores. These include the major
retail markets such as Kroger, Food City, Winn Dixie, Red Food, Food Lion,
Ingles, and some of the higher price upscale specialty groceries such as Fresh
Market. Aerobic plate counts  APC! of the fresh trout ranged from log 4.7 to log
8.6/g. Approximately 25% of the fresh trout which we purchased from the 74
stores had microbial counts greater than log 7.5/g  approximately 60,000,000/g!
which would be considered spoiled. Several retail markets indicated that they had
discontinued selling fresh trout because of the rapid spoilage and losses which they
incurred. Our most recent work  April R May 1993!, has shown that the problem
becomes greater as the seasonal temperatures increase. Over 50% of the fresh trout
samples collected in May were "spoiled." Coliform counts ranged from 0 to log
6.9/g with a mean coliform count of log 3.8/g fresh trout. Twenty-one �1! fresh
trout samples had coliform counts exceeding log 4.0/g �0,000/g!. With the
current concern with K. coli 0157, I would consider these counts too high. I
believe that the data we have collected point to a great need for improvement in
microbial quality of trout. We are currently using carbonic acid dips and a variety
of other methods in combination with MAP to reduce microbial counts and
improve shelflife of fresh trout. One chain of stores had significantly lower
bacterial counts on the fresh trout than the others  < log 3.0/g!. I'm almost afraid
to ask what they ve been doing, but it may help us find a solution to the shelflife
problems with fresh trout.
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Assuming that we can improve freshness and increase shelflife of fresh trout
using MAP  our current research shows we can!!, will we also increase the chance
for growth of hazardous or disease-causing bacteria? This is a question we must
answer. Generally, spoilage bacteria compete with pathogenic or disease-causing
bacteria in refrigerated perishable foods. Modified atmospheric packaging offers
many exciting possibilities for packaging of foods; however, we need to determine
if pathogenic bacteria can grow to hazardous levels in fresh trout when shelflife is
increased. MAP is definitely the packaging technique of the 90s. The reason for
its success is that shelf life can increase anywhere from about 200 to 400'/o. The
bottom line is economics. MAP of fresh trout has been used successfully in Europe
for several years. However, the current feeling in the United States is that we do
not have a database which shows that MAP of fresh fish products is safe or unsafe
and that research needs to be done to correct this deficiency.

The diagram shown below illustrates four possible scenarios which can occur
with shelflife extension of fish packaged in MAP.

1. INCREASE PATHOGENIC BACTERIA/DECREASE SPOILAGE BACTERIA

GREATEST RISE

2. INCREASE PATHOGENIC BACTERIA/INCREASE SPOILAGE BACTERIA

SOME RISK

3. DECREASE PATHOGENIC BACTERIA/DECREASE SPOILAGE BACTERIA

LESS RISK

4. DECREASE PATHOGENIC BACTERIA/INCREASE SPOILAGE BACTERIA

LK4ST RISK

One of the best indicators of unsafe food is the smell we call spoilage. If we
increase pathogenic bacteria and decrease spoilage bacteria such as in ¹1 above with
MAP, this creates a very undesirable and hazardous situation. The third  ¹3!
category is where we would like to be with MAP packaged foods. Ideally, we
would wish to reduce both spoilage and pathogenic bacteria; thus, ensuring both
safety and a long shelflife.

When we discuss modified atmospheric packaging, the major gases of
concern ar oxygen, carbon dioxide and nitrogen. Nitrogen is used as an inert gas,
primarily as a filler. Oxygen is needed in some products such as vegetables or red
meats to preserve quality. Carbon dioxide is the gas which is used to control
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microbial growth. There are a number of theories as to why carbon dioxide
inhibits growth of microorganisms. Carbon dioxide combines with water and
forms carbonic acid and/or bicarbonate ion. These reaction products combine to
reduce the pH of the fresh fish. Since the majority of the spoilage bacteria of fish
prefer to grow at very neutral pH  pH 7.0!, reduction of pH of the flesh slows
growth of spoilage bacteria. On the down side, the pH change also affects the
structure of proteins in the fish. Too much of a pH change  generally caused by
carbon dioxide levels in excess of 60'/0! causes a release of water from proteins, and
the formation of liquid in the package. The liquid is called "drip" and leads to
unsightly packages which have less appeal to consumers. Some researchers also
report "greying" of fish in excess of 60'/0.

Another theory about the effect of carbon dioxide on growth of
microorganisms is that the bicarbonate ion and carbonic acid ions stick to the
outside of the bacterial cell and play havoc with the transport of materials across
the cell wall. This theory is highly plausible and helps to explain another
phenomena that researchers have discovered. To prevent the growth of anaerobic
bacteria  especially C. botalinnm!, some researchers have added oxygen to packaged
fish to prevent anaerobiosis. This sounds like a good idea, unfortunately it doesn' t
work.

Carbon dioxide also affects the enzyme systems of both the fish and the
bacteria. Carbon dioxide has been shown to inhibit a certain large group of
enzymes called hydrolases which are important for microbial growth. The lack of
oxygen. also slows enzymatic oxidation of fish. I personally believe that it is
probably a combination of the above factors which account for the success of MAP.

In trying to determine the types of microbial studies which need to be done
to determine the quality of fresh trout under a variety of packaging conditions, we
find in the literature four main types of studies. The first type of study is the most
common in which aerobic plate counts are used throughout a storage period at a
specific temperature to determine shelflife. The second type of study looks at
aerobic plate counts during storage but also monitors growth of pathogenic
bacteria. The third type of study is one in which a mathematical model is
developed for a product under a variety of conditions. Assuming we know the
initial number of cells, the model can predict how fast a particular organism can
grow at a specific temperature, pH, NaCI level, etc. The research group at Eastern
Regional Research Laboratory which is lead by Dr. Bob Buchanan currently has
this program available free of charge on request. Dr. Constantine Geniogeorgis
has developed a program for modeling the growth of Clostridkum botalimum under



a variety of conditions. I am not sure if this is currently available. Dr.
Genigeorgis can be reached at Cal Davis. This type of program can be a useful QA
tool for companies.

The fourth type of study is the development of a SAFETY INDEX. The
number of spoilage bacteria vs. pathogenic bacteria are determined at specific times
during storage. The formula is shown below:

CFU s oila e bacteria = SAFETY

CFU pathogenic bacteria = INDEX

As the denominator gets bigger, the safety index goes down and thus the product
becomes potentially more hazardous. This can be a useful tool when used
properly. It can quickly help us to identify MAP techniques or treatments which
would be considered high risk and possibly undesirable.

In addition to the microbial considerations, there are other advantages to
MAP of fish products. Increased market area would be a bonus for the
aquaculture industry and would be possible by extending shelflife. MAP improves
the appearance of the fish. There is easy separation of product, and less handling
and contamination at the retail level. Packages can be submerged in ice without
contamination and easily handled by consumers. The biggest disadvantage is the
initial cost of capitalizing the processing and the films and the cost of the research
required for development of the technology. Some researchers have also reported
that high levels of carbon dioxide  ! 60'/o! caused undesirable flavor changes in
fresh fish.

In a discussion of risk with MAP of fish, the key organism of concern must
be Clostridircm botllinum, since it grows anaerobically  in the absence of air! and
because of the high toxicity of the neurotoxins produced by C. botehnem.
Clostridiscm botllinum type E grows at temperatures ! 3.3'C  approximately 38'F!.
Since most home refrigerators are within the growth range of type K clostridia,
caution must be the key word. There have been a number of studies on botulinum
toxin production in various types of saltwater fish; however, very little can be
found on freshwater fish. Theoretically, there should not be a great difference if
fish are compared on the basis of composition  i.e. highly fatty vs. lean! and
feeding habits. However, levels of spores of Clostridilm botllinscm in water does
affect levels of such spores found in fish. For example, spore levels of clostridia in
coastal waters off U.K. are less than 0.5'/0, but in coastal waters of Scandinavia,
contamination of waters with clostridia can be found in excess of 50'/o of the
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samplings. Occurrence of C. botulinNrn in the Great Lakes Region has been
reported from 0 to 500/0. In the U.K., incidence of C. bottdinum in inland ponds
ranges from 7 to 10/0. We do not know the levels of C. botulinem in waters used
for aquaculture in the Southeastern United States. I think this information is
important and should be collected so that we can calculate the potential for
occurrence of C. botNlt'num in our fresh aquaculture products.

The "OCCURRENCE" of C. botulinNm is quite different from the
"LEVELS" of clostridia occurring in fish. From the few studies reporting levels of
C. botmlinNm, it appears that spore counts  if spores are present! are almost always
less than 1000 per gram fish. Generally, they are below SO spores/g fish. This
means that it should take a long time for levels to build to high enough levels to
detect measurable toxin production at 4'C.

Table 1 relates storage temperature, spoilage and production of C. botulinum
toxin in various types of fish. A key factor to remember in evaluating this study
is that if a fish is considered spoiled before toxin production is observed, this would
be considered a relatively safe product. The longer between spoilage and toxin, the
greater the safety margin. However, if toxin is detected before spoilage; this would
be a very hazardous situation.

Several interesting points can be observed in this table. First, toxin
production does vary depending on type of fish sampled. Only one of the 4'C
samples had toxin production before spoilage and this was after 18 days. The more
delicate fish such as flounder tended to spoil before toxin was produced. With the
samples underlined in the table, people could have eaten the fish containing toxin
since it was considered not spoiled. It is true that fish is cooked before eating and
that botulinum toxin is destroyed by heating above 80'C for several minutes.
However, it is quite possible that the fish might not reach that temperature during
cooking.

The key factor which controls toxin production in fish is temperature. If
temperature can be maintained below 3.3'C, the C. botulinum will not grow.
Therefore, the safety of trout packaged under MAP will depend on the handling
and temperature control during distribution. There are basically three ways that
MAP can be incorporated into the distribution of aquacultured products. We can
go the route of the red meat industry and transfer them in trucks where we expose
them to a modified atmosphere but put them in a semipermeable film that allows
oxygen transmission once the product is in the store. The second option is to use
a "MASTERPACK" where we have a large package containing the MAP and small
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packages inside with semi permeable film which will have the ~ until the large
package is broken at the store. The third option is to actually make consumer
packages which have the fish ready to take home in a MAP type package. This
would give the consumer several days shelflife after taking the product home. The
third option has distinct advantages. It also has inherent danger.

Consumers have a tendency to abuse food products rather indiscriminately.
It is quite possible that a package could be accidently left on the counter overnight,
placed in the refrigerator and opened several days later still smelling fresh, but
containing deadly toxin. Some of the questions we need to answer with our
research are how much shelflife extension is possible with trout and will the
product be safe under a MAP film? Will the MAP affect appearance or cause
undesirable odors? Will other pathogens such as Salmonella or Listeria grow in a
MAP package of trout? The research which we are doing at the University of
Tennessee on the SRAC grant is currently trying to answer these questions.
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Table 1. E3iLT%ÃSION OF SHRX.F LIFE OF FISH BY MAP
 S .I T P o!

References: �! Post et al. �985!; �! Garcia et al., �987!; and �! Stier et al., �981!.
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CATFISH QUM3TY ASSURANCE PROGKVH

Marba V.' Sruason, Ph.D.
Extension Lader

Department of Wildlife and Fisheries
Mississippi State Umaversity

P. O. Box 5446

Mississippi State, MS 39762

What is quality assurance? Quality assurance for the aquaculture industry
has been defined as "a proactive, industry-driven code of production practices,
carefully designed to assure that producers supply a wholesome, safe product".
"Proactive" and "Indus~-driven" are key concepts. Quality assurance is a
comprehensive system of production practices that are carefully put together to
assure that producers are delivering a safe, wholesome, healthy product that
consumers are satisfied with.

Why is quality assurance important? More importantly, why quality
assurance for aquaculture? The answers can be found when we look around at
other food animal industries and strive to learn some of the lessons that other
industries have learned the hard way. We find that being proactive is extremely
important. Most other animal industries have developed quality assurance
programs in one form or another. Examples include pork, dairy, beef, veal and
others. Most of these were reactive in nature. They were forced to develop quality
assurance programs in reaction to problems that occurred  perceptual or real! with
their consumer relationships. In some cases, consumer confidence levels were
shaken by residue violations and other inadequacies in their products. What
aquaculture would like to do is to be proactive, to be positioned to prevent
problems before they have a chance to occur.

What will quahty assurance do for aquaculturists? For the catfish industry,
it will, for the first time, result in a single document, in a standard format, that
p ~ saghaapd~ldd'i q
of their product. As our Catfish quality assurance  CQA! program development
team sat down and looked at what quality assurance might mean for the catfish
industry we realized very quickly that the first thing needed was to compile into
a single document all those steps that catfish producers already follow. We realized
that quality assurance would not involve many new things above those practices
already in place.

116



Secondly, quality assurance will identify critical considerations  similar to
critical control points in HACCP! in catfish production systems. Critical
consideration points include all those points in the production process where
potential problems could occur. Producers should pay close attention to these
critical considerations. The consumer-producer relationship � the confidence that
consumers have in the product � is paramount. The driving force behind previous
quality assurance programs in other animal industries is the consumer perception
of safety of those products they have received from producers. The benefits of
quality assurance, then, should be very obvious.

Consumer confidence in and support for catfish, for example is already
high. The market for catfish continues to grow, and there are no safety concerns
about catfish at either national or local levels. Catfish has not been burdened by
the negative press that has plagued some other fish and seafood products. The
catfish industry would like to maintain that image and be sure that its reputation
does not regress; that it is continually enhanced. If this can be done, quality
assurance will be deemed a success.

There is also a potential beneficial side-effect of quality assurance. It is
likely that, in identifying and emphasizing critical consideration points, we might
also inadvertently arrive at a set of "best management practices" for catfish or other
species. Incorporation of such practices might provide a competitive edge for
producers, making them more efficient while assuring product quality in the
process.

Producers who participate in a QA program are informed. This is a vital
point! Unfortunately, in aquaculture, the most informed group about food safety
is the scientific community. The typical fish farmer has very little idea as to the
meaning, or significance of quality assurance. But producers are the very group
that needs most to know and to understand, since they are best positioned to
ensure the safety of the product. As regulatory concerns increase, as consumer
perceptions become more acutely sensitive, and as desires for food safety increase,
producers inherit a greater responsibility to be accountable. The "informed"
scientific community can meet and discuss these issues ad infinitum, but if
producers do not understand the "why", "how" and "what" of quality assurance,
then we have a real problem. Producers must become more informed and then
become more actively involved in quality assurance.

Involving producers in an efFective quality assurance program will increase
their level of understanding and increase their ability to respond positively. This
is an urgent matter! We are not dealing with an emergency in the sense that
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consumer confidence of our product is shaken, at least not with catfish. We don' t
currently have any identified risks relative to violative residues, and consumer
perception of catfish is very good. The situation is urgent, however, in that we
want to be sure that these problems never occur; we need to be proactive, not
reactive.

One need only look at the precedents set by other food animal industries
and their associated experiences to see what can happen when consumer confidence
fails. A scare, whether justified or unfounded, can cost our industry tremendously.
An increased level of scrutiny at every level, coupled with the obviously important
consumer relationship, make quality assurance an imperative for the catfish and
aquaculture industries. Aquaculture has, for quite some time, escaped the
mainstream consumer and regulatory scrutiny to which other food animal
industries have been subjected. That is no longer the case. With the increasing
value and prominence of aquaculture come also increased notoriety and public
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of the seafood we eat. Fish, seafood and aquaculture are increasingly in the public
limelight. We can no longer linger in the shadow of anonymity.

In early 1992, Catfish Farmers of America came to this very conclusion and
approved ofBcial movement toward development and adoption of a quality
assurance program for catfish. Questions to be answered included "what can we
do?", "what exactly is quality assurance?", "how can a QA program be developed?",
etc. This is the point where I first became acquainted with the concept of quality
assurance. When approached by Hugh Warren, CFA Executive Vice-President,
with these questions my response was an unequivocal "I don't know"! Quality
assurance was as new to me as it was to most other aquaculturists.

However, we began to learn together about quality assurance. We gathered
as much information as we could from other industries, and relied heavily upon
our friends with the US Food and Drug Administration for insight and
information. We already knew, for example, that in the processing sector of the
catfish industry that quality assurance has long been a familiar concept. Voluntary
inspection programs and a conscious commitment to product integrity have
contributed significantly to the prestigious place that catfish occupies in todays
food marketplace. We also readily recognized an obvious gap in the production-
processing chain. Although processors carefully strive to maintain the quality of
the fish that they receive and then market, they are, to a great extent, at the mercy
of the producers who supply the fish. Processors cannot increase quality; they can
only maintain the quality they are provided! Thus, the gap exists at the producer
level.
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We see a gap in the sense that producers have not been purposefully
involved in making sure, thorough carefully conceived and practiced steps, that
processors receive a product of the highest quality that they can pass along to the
consumer. Producers must become more aware that if a processor receives
contaminated flsh there is probably not much that can be done to clean it up; the
producer must supply quality to the processor so that the processor is in the best
position to supply quality to the consumer. Thus, an important need right now
is for catfis producers to extend a show of good faith to the industry, regulatory
agencies, and to the consuming public to participate and devote their efforts to
quality assurance.

Catfish Farmers of America, therefore, put together a team of extension
specialists and related scientists from the four major cat6sh producing states. We
tried to get a good cross-section of extension aquaculture specialists since extension
is in the best position to serve as interface between academia and production. The
key to the CQA, and the ultimate key to any subsequent QA program, is that is
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specialists dreamed up, developed, and then will extend to the industry. On the
contrary, it is a program that is conceived, requested, driven, and facilitated by
pmducers. Our development t«am has simply responded to the request and
identified need. The program we have developed is a product to meet producer
request and need.

We have developed a basic quality assurance program that can easily be slid
into the "back pockets" of cat6sh producers. By that we mean that the CQA can
be implemented with very little change in routine catfish production practices.
The fact that cat6sh has risen to prominence, and enjoys a strong safety and
quality record is no accident; catfis producers have long utilized safe production
practices and procedures. The CQA really does little more than outline in a precise
form the things that producers already do, but that we may have taken for
granted. CQA puts these practices into a nice presentation format for everyone
to see. We want others to know what catflsh producers do to ensure that catfish
is safe and wholesome.

One recommendation that CQA makes to producers is that they begin to
keep detailed records of drug and chemical use. Some producers already keep such
records, but others have not yet begun to do so. Record keeping is a wise
management procedure, but it also will become increasingly important from a
regulatory standpoint. Drugs that are used in catfish health management require
observance of withdrawal times to prevent potential residues in the fish. Records
are vital to calculating and observing appropriate drug withdrawal times. Fish
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producers, like all other drug and pesticide users, will be required in the future to
maintain drug, chemical and pesticide purchase, application and storage records.
The adoption of record keeping procedures, before they are made mandatary by
regulatory agencies, is another proactive move that illustrates good faith and good
stewardship on the part of the catfish industry. Effective record-keeping
procedures wiB abo expedite producer participation in the INAD process for FDA
drug approval considerations in the future.

We have identi6ed several critical consideration points that are very similar
to the HACCP critical control points that have been recently identified for catfish
production. These were, however, developed mutually independent of each other.
These critical considerations are really just common sense points in the production
process where contamination could occur if the producer does not pay close
attention to quality assurance procedures. It is at these critical consideration points
that producers must pay particular attention to ensure that we don't encounter
violative residues of drugs, pesticides or environmental pollutants.

A big question asked by many is "who participates"? Cat6sh quality
assurance will be a totally voluntary program, as are most other commodity quality
assurance programs. Obviously, we would like every catfish producer to
participate. The fact that this program is producer-driven will hopefully encourage
all producers to participate. A strong commitment on the part of most of the
catfish producers will strengthen catfish quality assurance. Participation in catfish
quality assurance simply will entail reviewing the quality assurance producer guide
and returning an enrollment form to Catfish Farmers of America. Enrollment
entails no additional obligations, but will ensure that the producer will be kept
abreast of the status of drugs and pesticides used in catfish production. The
dynamic situation with drug approvals for aquaculture requires constant attention
to the latest information from FDA and other regulatory agencies. Participation
in CQA will aid catfish producers in keeping up-to-date on these important issues.

Widespread participation in CQA will also provide anyone involved with
the cat6sh industry another important capability. For the 6rst time, we will be
able to provide to potential critics substantive information regarding the real safety
of farm raised catfish. During recent media coverage of fish and seafood safety
concerns, we have often had a difficult time providing answers to media questions
such as "is catfish safe to eat" and "how do you know that catfish is safe". With
the arrival of a CQA document, and with the adoption of CQA by all catfish
producers, we will now have the information and ammunition that we need to deal
with, and refute if necessary, any negative press that catfish may receive. We can
truly claim to be lrroactive and there will, hopefully, never be a need to be reactive.
That, in a nutshell, is Catfish Quality Assurance.
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QUALITY ASSUj084CE INITIATPFFS AND
THE AQUACULTURE INDUSTRY: AN UPDATE

Joseph P. McC|".men, Exemtive Director
National Aquaculture Association/U.S. Trout Farmers Association

P. O. Drawer 1569

Shepherdstown, WV 25443

Good morning. While reading the current issue of a glossy Seafood
magazine, I was impressed by constant reference to safety. For example, and I'm
quoting from advertisements:

"we ensure quality of superior seafood through exacting standards"

"only superior fish and shellfish can pass our rigorous seafood
inspection and quality assurance program"

"at Coldwater Seafood Corp., quality control isn't a figure of speech.
It's a way of life."

or, "products packed under federal inspection"

One of the magazine's feature articles focused on %%at d0 coesurnevs mant?
What do you think consetners mant<' And then a featured columnist referenced
THAT issue of Consumer Reports containing THAT article entitled "Is Our Fish Fit
to Eat?" The answer was clear enough at the time - NOt

This past October, however, CR published an article called "Are You Eating
Right?" And guess what a corps of nutrition experts recommended? That's right
"eat fish at least twice a week." Realizing that the columnist writes for a seafood
industry publication, he goes on to cite a study that tells us that consumers don' t
pay much attention to "seafood smears" anyway. He suggests we can relax a little.

This meeting and the signals I'm receiving from the people I work for
suggests something to the contrary. Something more in line with the message sent
by those advertisements I quoted from a few minutes ago. That is - the
aquaculture industry isn't at all ready to relax a little! Not where our products,
our future or our responsibility to the American consumer is concerned!
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History is a wonderful teacher; it's a shame, however, that it tends to be
savored most especially by historians. Bear with me while I relate a brief history
of QA programs from traditional agri-business. There's a lesson here. A lesson
that suggests we not relax.

For' example, the National Broiler Council developed a Good Manufacturing
Practices protocol four years ago. Their GMP provides guidelines for producers
and increases public awareness of what that industry is doing to ensure a quality
product. Approximately 95'/0 of the producers are using the program to one
degree or another. Note: their GMP was revised in September, 1990 - shortly
after the "airing" of a 60 Minutes segment on the poultry industry.

The National Milk Producer's Federation has a 10 point QAP. "Drug
residues in milk can be prevented through proper drug use. Adherence to the
program will reduce expenditures for animal health products, eliminate drug
residues and increase consumer confidence," so states the Federation. The program
is mandatory only for residue violations. A penalty system was initiated in January
of 1992. Note: the program was developed in the fall of 1988 prior to media
coverage.

The National Cattlemen's Association helps states develop their own
programs, each designed to meet the needs of producers within a particular state.
There are now 30 states with QA programs. Note: in the early '80s the beef
industry became aware of its high profile, which included food safety issues. A
task force was formed to study these concerns. The QAP approach came about as
a result of the task force study. Approximately 65 - 70'k of fed cattle are covered
under a QAP.

The National Pork Producers Council has the oldest QA programs in the
U.S. It's viewed as a way of protecting the market for the producer. It is
consumer-oriented. It is funded at the national level with check-off funds and has

state buy-ins. The 300,000 pork producers in this country are a diverse group.
Approximately 15,000 producers are enrolled, representing 37 million pigs or 40%
of annual production. Note: this program began in the 1980s in reaction to a 13'/0
sulfa violation rate in the 1970s. And by the way, NPPC points to violative
residues of less than 0.5'/o in 1990. And so - the other white meatl

The underlying reason for briefly describing these programs was to point
out that each occurred as a result of food safety questions and/or resultant
negative press. These industries reacted positively.
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Our industry tends to operate in a reactive mode. That's understandable.
We' re young, we' re few: the bureaucracy many. Our associations rely on
volunteers for assistance. Our diverse leadership has only been engaged in serious
dialogue for the past several years. It's reassuring that this industry is reacting
positively on this rnatter. And doing so before it is forced to do so.

The U.S. Trout Farmers Association's Board of Directors recently approved
development of a HACCP-based QA, complimenting that of the catfish industry.
The program will be developed with participation of producers. Who knows their
industry, its subtleties better? Several of the trout industry's larger
producers/processors have QAs in place. But what about the vast majority of
trout producers? USTFA believes it to be in their interest to offer a program to
all who wish to participate voluntarily.

The program will likely be patterned after that of the pork industry; a ten
critical control point program designed to assure quality. Such a program would
assist trout producers in avoiding illegal drug residues, in improving management
skills, while reducing production costs and increasing awareness of food safety
concerns. Since good record-keeping is an integral part of such an approach,
farmers will be in a position to collect INAD-related data, should they wish to
participate in that exercise.

The program will be voluntary, as I' ve stated. It will be available to
members. There will be a modest charge for participation. The association, with
assistance from drug and feed manufacturers will pay an outside contractor to
develop the materials. The association will "own" the program, as it were.
Verifiers will visit participating farms at least annually. The association will be
looking closely at funding sources required in future years to update such a
program. The association fully anticipates working with Extension to assist in
sensitizing and frankly selling producers on the merits of quality assurance
programs. Experiences related again by our partners in agriculture suggest that
this part of the picture cannot be ignored.

Briefly, I'd like to mention a complimentary QA initiative being fostered
by the NAA in cooperation with the Northeastern RAC. This will be an
introductory QA, again patterned after the pork industry. This will be a less-
sophisticated program, a producer education program designed, again, to enhance
quality. Consider it to be the "stepping stone" for the producer who may then
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wish to participate in the more sophisticated programs being developed by the
catfish and trout industries. The latter programs requiring verifiers, the
introductory program requiring study and perhaps most importantly, commitment.

This particular program is being offered to provide an opportunity to
farmers, who for a variety of reasons, may not wish to or be able to participate in
a HACCP-based model. Currently, there are some 3400 farms in 23 states raising
a variety of aquaculture products. A program such as this will ensure that all have
an opportunity to participate.

In closing, sincere thanks for the opportunity to participate in this forum.
And I' ll relax when you do!
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