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Blue-green algae compounds can produce musty, earthy odor

The control of off-flavors in catfish primarily involves the control of
the blue-green algae that generate odor-producing compounds
deposited in the flesh of the fish.
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Summertime phytoplankton blooms in channel catfish ponds can contain populations of blue-green algae that
produce compounds with musty or earthy odors. These compounds are absorbed by fish across their gills and
deposited in fatty tissues, giving fish undesirable off-flavors. Off-flavored fish are not accepted for processing, which
imposes a significant economic burden on farmers.

Off-flavor management

The most common management practice for preharvest flavor problems consists of using an algicide such as copper
sulfate to kill odor-producing algae. After the source is eliminated, the odorous compound is purged or metabolized
from the fish's flesh and the off-flavor disappears.

Although uncommon in the controlled environments of aquaculture ponds, other factors can also cause off-flavors.
For example, petroleum off-flavors occasionally develop in pond-raised fish when water is contaminated by
accidental spills of diesel fuel or gasoline from boats, well pump engines, or farm equipment. Even very small spills of
these concentrated substances can give fish a highly undesirable taint.

Off-flavor can also develop when fish eat foods containing odorous compounds. High-quality commercial feeds are
formulated to avoid flavor problems and in fact are responsible for the highly desirable “nutty” and “sweet corn” flavor
notes of farm-raised catfish. However, off-flavors are occasionally noted in pond-raised catfish during winter, when
many farmers do not routinely feed their fish. These flavors probably develop when fish eat decaying organic matter
as they forage for natural foods.

The only off-flavors that are “treatable” are those caused by algae during the summer growing season. The key to
successful off-flavor management involves identifying and treating only those problems that will respond to algicides,
which reduces overall chemical usage, saves money, and reduces potential adverse environmental impacts.

Off-flavor ecology

The specific causes of the various off-flavors in catfish differ from region to region because climate, water quality,
and pond hydrology affect the types of algal communities that develop in ponds. The research on off-flavors
conducted in northwest Mississippi and southeast Arkansas in the United States identified key observations about
preharvest off-flavors in that region.

Most flavor problems in pond-raised catfish are of the musty/earthy type. Musty off-flavors are caused by the
chemical 2-methylisoborneol (MIB), and earthy off-flavors are caused by geosmin. These two compounds are
responsible for most summertime off-flavors in catfish, but are much less common in winter. Musty/earthy off-flavors
are easy to detect by smelling or tasting freshly cooked, unseasoned fillets.

Relatively few species of blue-green algae produce MIB and geosmin. In Mississippi and Arkansas catfish ponds, MIB
is produced only by the blue-green alga Oscillatoria perornata. Geosmin is much less commonly encountered and,
when present, is usually produced by species of the blue-green algae Anabaena or Aphanizomenon.

Once the odor-producing algae disappear from the water, MIB and geosmin production stops, and the odorous
compounds are purged from fish in a highly temperature-dependent process. The compounds are purged within days
in warm water, but can take weeks to months to clear in cold water. All other commonly encountered off-flavors are
slowly purged from fish at all water temperatures.

These observations can be used to develop effective management for preharvest off-flavors based on three

considerations: the effect of water temperature on purging rates, the type of off-flavor, and the presence of known
odor-producing phytoplankton.
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Simple taste testing of a small portion of cooked fillet can help
identify the algae causes of off-flavor.

Water temperature

The common odor-producing blue-green algae do not grow in cold water. If fish are off-flavored in cold water, the
odorous compounds were either produced by algae during a preceding period of warm water temperatures, or the off-
flavor was derived from other sources, such as food items consumed during scavenging.

In either case, it is pointless to use algicides because there are no odor-producing algae to treat. If fish are off-
flavored in cold water, the only option is resampling fish in a couple of weeks to see if flavor quality has improved.
Sampling more frequently is seldom productive because off-flavors dissipate slowly in cold water.

Taste testing

When fish are off-flavored in warm water, the first step is to determine the type of off-flavor — which is simple by taste
testing. Cook a small, unseasoned piece of fish fillet in a microwave oven. Smell the fillet immediately after cooking
and taste a portion. MIB gives fish a musty/camphorous flavor that is difficult to describe, yet very distinctive even at
low concentrations. Geosmin gives fish an earthy/moldy flavor that is somewhat reminiscent of the odor of a damp
basement.

If the off-flavor is not in the musty/earthy category, wait a week or two and taste the fish again. If a musty/earthy off-

flavor is present, the next step is to determine whether the odorous compound is being actively produced in the pond
by examining the water for odor-producing algae.
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Common odor-producing algae include a filament of Oscillatoria
perornata (top left), a bundle of Aphanizomenon filaments (top right),
and two coiled species of Anabaena (bottom).

Microscopic examination

Fish pond phytoplankton blooms continuously change. Populations of odor-producing algae seem to appear from
nowhere, persist for days or months, and then disappear. Blooms of odorous algae may never be found in some
ponds, but occur several times every year in other ponds. The only way to know what algae are present is to examine
the pond water under a microscope.

Common odor-producing blue-green algae in northwest Mississippi and southeast Arkansas are easy to identify
microscopically. The blue-green alga Oscillatoria perornata is a free-floating, straight filament that is slightly bent and
gradually tapered at one end. With filaments 7-12 um wide and up to 500 pm long, Oscillatoria perornata is relatively
large compared with most other filamentous blue-green phytoplankton. O. perornata cells contain many gas-filled
vesicles that make the filament look dark and grainy when viewed under a microscope.

Members of the genus Anabaena are easy to recognize, although it is difficult to differentiate geosmin-producing
species from those that do not produce geosmin. The microscopic filaments of Anabaena are free-floating, straight
or coiled, and consist of a series of spherical or barrel-shaped cells that look like a string of beads. Individual
filaments of Aphanizomenon somewhat resemble straight filaments of Anabaena, but filaments usually lie parallel in
free-floating bundles or flakes.

If fish have musty/earthy off-flavors and O. perornata, Anabaena, or Aphanizomenon are seen under the microscope
— even in very low numbers — then musty/earthy compounds are being actively produced in the pond. Treating the
pond with the proper approved algicide will kill the odorous algae and allow fish to purge the off-flavor.

If fish have musty/earthy off-flavors, but odor-producing algae are not present, the algae that produced MIB or
geosmin recently disappeared from the pond as part of the natural cycle of the bloom. In this case, the off-flavor will
rapidly disappear from fish without needing to treat the pond. Fish should be sampled for flavor quality daily, because
musty/earthy off-flavors usually disappear from fish rapidly in warm water.

(Editor’s Note: This article was originally published in the September/October 2007 print edition of the Global
Aquaculture Advocate.)
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