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Quality improved through feed quality, feed management
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The Optimized Aquaculture Product Quality Through Feed Quality and Feed Management (AQUALITY)
project was designed to help European marine �sh producers improve their competitiveness in the
market during a period in which prices for sea bream (Sparus aurata) dropped drastically, affecting the
competitiveness of relatively small producers. Funded by the European Commission, the project had
two objectives to help small and medium-size enterprises improve their production and marketing
strategies:

Improvement of aquaculture product quality through better feed quality and feeding
management. Implemented during the �nishing grow-out period for sea bream and sea bass
(Dicentrarchus labrax), such management would serve as a model for other commercial culture
species.
Evaluation of a wide range of quality criteria for marine �sh to support marketing arguments for
high-quality products.

Program research was designed with an upscaling approach, �rst by testing �nishing formulations in
the lab under closely controlled conditions and then by �eld validation in earthen ponds, concrete tanks,
and cages, the three most common methods used for grow-out of European sea bass and gilthead sea
bream in the Mediterranean region. Five lab trials and six farm trials were carried out.

Laboratory research
Early research showed that the external skin pigmentation of farmed sea bream largely depends on
feed quality. Under laboratory conditions, cultured sea bream fed �nishing diets produced pigmentation
patterns similar to wild sea bream. Concerning speci�c growth rate and feed conversion, �nishing diets

Under laboratory conditions, cultured sea bream fed �nishing diets
produced pigmentation patterns similar to wild sea bream.
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produced results that were not signi�cantly different from those of standard commercial grow-out
diets.

The improvement of skin pigmentation observed during the trial was con�rmed with chromometer
measurement and chemical analysis of the carotenoid content of the skin. Animals fed the �nishing
diet had 4.4 mg total carotenoids per kilograms of skin versus the 1.9 milligrams per kilogram in
animals that received a control diet.

(https://events.globalseafood.org/responsible-seafood-summit)

In one trial to evaluate the in�uence of nutritional history and feed ration, it was shown that �sh fed a
low-energy diet for three months and then switched to a �nishing diet had better speci�c growth and
feed conversion than ones fed a high-energy diet continuously (Fig. 1). The same trial demonstrated
that a reduction in feed ration yielded lower growth.

Field trials
Results under �eld trial conditions were more variable, re�ecting the in�uence of more parameters on
the external appearance of �sh. However, tank and pond trial results showed that the external
appearance of cultured sea bass and sea bream was improved with the use of �nishing diets.

Fig. 1: Mean values for growth and feed conversion in a lab trial with
sea bream fed varied diets to evaluate the effects of nutritional history
and reduced feed ration.

https://events.globalseafood.org/responsible-seafood-summit
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Tank trials with sea bream of 350-gram initial body weight fed for 60 days with a standard farm diet or
�nishing diet showed that the resulting speci�c growth rates and feed-conversion ratios were not
signi�cantly different between the treatments. However, considering that the fat content in the �nishing
diet was 30 percent lower, the effective performance of the �nishing diet was better.

To validate these results, a pond trial was carried out using diets formulated to have similar protein and
fat speci�cations. In this test, larger sea bream with body weights of about 569 grams and 599 grams
were fed farm feed or a �nishing diet, respectively. As shown in Table 1, after four months, the animals
that received the �nishing diet had a larger weight increase and lower feed conversion (122.06 g and
3.60, respectively) than �sh fed the farm diet (76.02 g and 5.68, respectively).

Robles, Mean values for average body weight of large sea
bream, Table 1

Increased nutritional quality
The lab and �eld trials showed it was possible to manipulate the nutritional quality of farmed sea
bream by providing special �nishing feed formulations during the last few months prior to harvest. In
particular, the levels of essential nutrients such as omega-3 highly unsaturated fatty acids and speci�c
vitamins like vitamin E could be increased in the �nal product (Fig. 2).

Diet Farm Diet Finishing Diet

Survival (%) 97 96

Initial body weight (g) 568 599

Final body weight (g) 645 721

Weight gain (g) 76 122

Speci�c growth rate (%/day) 0.11 0.16

Feed-conversion rate 5.68 3.60

Table 1. Mean values for average body weight of large sea bream cultured in ponds.
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Other quality parameters evaluated during the project – shelf life, cooking quality, and organoleptic and
nutritional qualities – did not show signi�cant differences among treatments. In general, the �sh from
all trials were considered very fresh, and no differences were found regarding the possible effects of
feed formulation on product shelf life under chilled storage. Based on sensory criteria, the shelf life on
ice was six or seven days for �sh from all trials and up to 11 days with �sh from some lab trials.

(Editor’s Note: This article was originally published in the November/December 2006 print edition of the
Global Aquaculture Advocate.)
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Fig. 2: Mean values of omega-3 highly unsaturated fatty acids content
in �llets of cultured sea bream fed different diets. Quality assessments
were related to the �shmeal content in the diets.
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