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No single index is a reliable quality predictor

Fishmealis currently an essential component in practical diets for most farmed shrimp and finfish. The quality of
fishmeal used as a dietary ingredient, however, can influence the feed utilization and growth of the aquaculture
species. The choice of fishmeal has important biological and economic implications to farmers interested in optimizing
the biological performance of their animals and feed manufacturers interested in optimizing customer satisfaction by
providing the best possible feeds at low cost.

The authors recently conducted a study at the Oceanic Institute in Hawaii, USA, to determine if the chemical quality
indices of fishmeal could predict the biological performance of Pacific white shrimp (Litopenaeus vannamei) to
facilitate diet formulation for this species. The work was supported through a grant from the United States
Department of Agriculture Agricultural Research Service.

Fishmeal quality criteria

Several criteria are used as indicators of fishmeal quality, which in turn affect fishmeal pricing. One example is the level
of biogenic amines like histamine in fishmeal. In a 1996 study utilizing seven commercial fishmeals, Ostrowski et al.
found that certain chemical quality indices influenced the feed intake, conversion, and weight gain of juvenile dolphin
fish, (Coryphaena hippurus). They concluded that pepsin digestibility, total volatile nitrogen, and free fatty acids were
useful indicators of fishmeal quality.

Study setup

The authors’ eight-week shrimp feeding trial used eight isocaloric, isonitrogenous diets: five diets with different types
of anchovy meal (AFM), two with menhaden meal (MFM), and one diet with high-quality, low-temperature processed
fishmeal (LTFM). Three additional diets were formulated with LTFM supplemented with 300, 600, and 900-ppm free-
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base histamine. A commercial diet served as a performance reference. Four replicate groups of 90 1-gram shrimp
each were used for each dietary treatment. They were stocked at a density of 90 animals per m? in outdoor, circular

mesocosm tanks that simulated natural pond phytoplankton blooms.

In addition to proximate analyses (Fig. 1), other chemical quality indices were measured on the fishmeal and/or feed,
including Torry pepsin digestibility, protein:nonprotein ratio, collagen, available lysine, total volatile nitrogen, protein
solubility index, tryptophan, free fatty acid, thiobarbituric acid, and carbonyl value; several biogenic amines including
histamine (Fig. 2); and the toxic amino acid gizzerosine (Fig. 3). Details of the analytical methods used for most of

theindices tested are available in Ostrowski et al. (1996).
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Fig. 1: Values for tested parameters in fishmeals.
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Fig. 2: Histamine in tested fishmeals and feeds made with them.
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Fig. 3: Gizzerosine levels in tested fishmeals.

Results

Results indicated that the final weight, feed conversion, and survival of the L. vannameiwere related to the quality of
fishmeal used in the test diets. The final weight of shrimp fed diets containing MFM (9.5 0.4g) was 8.6 percent lower
(P < 0.05) than shrimp fed diets containing AFM or LTFM (10.5 0.5g).

Strong correlations (P < 0.005) were determined between several biological performance measurements and the
chemical characteristics of the fishmeals tested. For example, final weight was directly related to crude protein
content (r = 0.75) and pepsin digestibility (r = 0.79), and indirectly related to the ash content (r = 0.83) and carbonyl

value (r = 0.84) of the meal. Overall biological performance was lowest in the shrimp fed the diets containing fishmeals

with the lowest crude protein contents, pepsin digestibilities, available lysine values, and protein solubility indices; and
the two highest ash contents, carbonyl values, collagen values, free fatty acids, and gizzerosine levels. These results
represent further evidence of covariation within fishmeals among the chemical quality indices.

There was no influence of histamine on the final weight of shrimp fed diets containing added histamine measured up
to 348 ppm in finished feeds.

Conclusion

As with other species tested to date, the results of this study indicated no single chemical quality index is a reliable
predictor of the quality of fishmeals used in diets for Pacific white shrimp. Fishmeal crude protein content and pepsin
digestibility values appeared to be directly related to shrimp growth, whereas ash content and carbonyl value were
inversely related.

Biogenic amines, including histamine, degrade or are lost at the processing temperatures used for fishmeal and feed,
as seen from the difference in histamine levels measured in fishmeal and feeds in Fig. 2. Thus, measurement of their
levels as a quality index can produce varying results that make it difficult to correlate biological performance to their
levels in fishmeal and feeds.

Gizzerosine, a stable amino acid that may not degrade, deserves further attention as an indicator of fishmeal quality.
The influence of gizzerosine levels in fishmeal and finished feeds on shrimp growth also merits further study.

Note: Cited references are available from the authors.
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(Editor’s Note: This article was originally published in the June 2003 print edition of the Global Aquaculture Advocate.)
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