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Health & Welfare

Microbial plate counts: Do they accurately
predict quality in aquacultured catfish?
Friday, 1 February 2002

By George J. Flick, Jr., Ph.D.

Bacterial counts affected by seasonal variations, sophistication
of processing technology

Both the accuracy and cost-effectiveness of microbial counts have
been questioned.

(https://www.aquaculturealliance.org)
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A popular consumer magazine recently published articles describing the quality of �sh �llets from aquacultured �sh.
With selected microbial counts employed as the basis for assigning quality, �sh quality was found lacking in most
products evaluated. The question is, can certain microbial counts accurately distinguish quality in the marketplace?

Plate counts as quality indicators
Microbial plate counts can probably be effectively used as quality indicators for some aquaculture species. But for
other aquaculture products, microbial populations do not necessarily provide a realistic appraisal of a product’s
intrinsic quality.

A multiyear study funded by the Southern Regional Aquaculture Center (SRAC) and performed by food scientists at
Auburn University, Mississippi State University, and Virginia Tech in the United States has shown that microbial and
bacterial counts on cat�sh �llets are affected by both seasonal variations and the sophistication of the processing
technology. Therefore, �llets at the retail market or in the distribution system can be judged as high or low quality,
depending on when and where the microbial sampling occurred.

Temperature and bacterial counts
One of the factors that affect microbial populations on whole �sh and �llets is the environment from where �sh come.
The most important element is water temperature, which determines feeding schedules and �sh growth rates, and
affects nutrients and the conditions for microbial survival and population growth. Water temperatures in cat�sh
ponds in the southern U.S. can vary by over 20 degrees-C between summer and winter (Table 1). A similar situation
would occur in any aquaculture pond located in a warm environment.
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The SRAC study showed there is a direct relationship between pond water temperatures and aerobic, psychrotrophic,
coliform, and E. coli plate counts on cat�sh �llets (Table 2). Aerobic plate counts on �llets varied from a low of 3.0 in
the winter to 6.0 (log  CFU per grams �sh) in the summer. Psychrotrophic counts paralleled the aerobic counts and
were higher in the summer (6.5) than in the winter (3.0).
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Summer 27-32

Fall 19-24

Winter 12-15

Spring 21-25

Season Pond Water (° C)

Table 1. Seasonal temperature range of cat�sh ponds in the southern United States.
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Aerobes

Summer 3.6-6.0

Microbe (season) Population Range 
(log10 CFU/g �sh)
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Coliform counts ranged from 0.8 in winter to 3.2 in summer. E. coli populations (greater than 1 CFU per grams �sh)
were not isolated in the winter. However, in the summer, populations ranged 2.0-75.0 CFU per grams �sh, 2.0-4.0 in the
fall, and 0.0-2.0 in the spring. E. coli in the intestinal tract of cat�sh appears to be primarily responsible for
contamination of the �llets.

Sound sampling needed
Sampling cat�sh only during the summer could lead to the conclusion that inferior quality products are being sent to
market. An erroneous conclusion could also result from sampling only during the winter. Therefore, a responsible
report to consumers should include data and conclusions developed from a scienti�cally sound sampling protocol,
and the information reported with the best possible interpretation.

Treatment alternatives

Fall 3.4-5.4

Winter 3.0-5.1

Spring 3.1-4.9

Psychrotrophs

Summer 3.7-6.5

Fall 3.7-5.7

Winter 3.0-5.6

Spring 3.5-5.4

Coliforms

Summer 1.4-3.2

Fall 1.1-3.1

Winter 0.8-1.9

Spring 1.3-1.8

Population Range (CFU/g �sh) Population Range (CFU/g �sh)

Escherichia coli

Summer 2.0-75.0

Fall 0.0-4.0

Winter 0.0-0.0

Spring 0.0-2.0

Microbe (season) Population Range 
(log10 CFU/g �sh)

Table 2. Effect of season on microbial counts of fresh �llets from cultured cat�sh.
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There is relatively little the cat�sh industry can do to modify the microbial populations in their production ponds. The
only viable options for processors are inline or post-processing operations capable of reducing microbial populations.
Examples include the use of approved additives in chilling water or direct application to �llets. Other options include
irradiation, pulsed electromagnetic waves, or high hydrostatic pressures.

Cost-effectiveness
How cost-effective would these processing options be, however, and exactly how would consumers bene�t? Perhaps
a longer shelf-life could be achieved, but any increase in product safety is open to signi�cant discussion and
speculation. Also, it is important that cat�sh is primarily eaten as a cooked product, rather than raw or only partially
cooked. Most microbial pathogens on �llets are destroyed or inactivated during the cooking process, thereby
minimizing the food hazard.

Automated processing and bacterial counts
In the SRAC study, the highest microbial and bacterial counts were all found in processing facilities producing over 450
metric tons (MT) of �llets per year. An inplant study showed the higher counts were due to the accumulation of
microorganisms on automated processing equipment. Low microbial populations were found in smaller processing
facilities, where processing is carried out mostly by hand with minimal mechanization.

Microbial populations on the processing equipment and processed �sh could be reduced if processing operations
were interrupted for cleaning and sanitizing every 15 min of operational time. The cleaning procedures would require
15 to 20 min for each processing line. Therefore, mechanized processing operations would be operational for a
maximum of 50 percent of a workday.

Conclusion
Important economic questions must be answered regarding microbial counts and product quality. For example, what
is the relationship between increased cost and implementation of technology to signi�cantly reduce microbial
populations on aquacultured �sh �llets? How much more would consumers be willing to pay for �llets with a 1-3 log
reduction in selected microbial populations? Will an aquacultured �sh �llet provide any real increase in food safety or
decrease in food-borne illness?

Until these questions are satisfactorily answered, investments to produce aquacultured cat�sh products at a higher
production cost in order to lower microbial populations are unlikely. Retail selling price appears to be the greatest
single factor that affects consumer food choices, irrespective of consumers stating their willingness to pay for
increased product quality.

(Editor’s Note: This article was originally published in the February 2002 print edition of the Global Aquaculture
Advocate.)
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