Larval trials
Trials were also performed in turbot larval culture. Two treatments were applied: A, 0.1 ml/l of BR; B, 0.2 ml/l. Both treatments also
included 2.5 ml/l of an AQ.P dilution (20 g/l).
These disinfectants were added to larvae culture tanks on day 6 and day 8, with a daily water removal of 50% and 75% of, respectively.
A reduction of the bacterial load was observed in the treated tanks in comparison with the control, in both TSA and TCBS (Fig. 7). This
reduction implies a higher survival rate and larval growth.
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Figure 7. Effect on larvae cultures.
Bacterial count on TSA and TCBS.

Conclusions
Disinfection of rotifer with 2 ml/L of BIO-ROTICEN for 60 minutes was shown to be very effective in reducing the bacterial load without
any effect on the viability of the enriched rotifer as well as 1.2 ml/L of BIO-ROTICEN + 15 ml/L of a dilution of AQUACEN O2 POLVO for
45 minutes in Artemia. In larvae culture tanks, 0.1-0.2 ml/L of BIO-ROTICEN and 2,5 ml/L of a dilution of AQUACEN O2 POLVO at days
6 and 8 with water removal, reduces the bacterial load in the larvae tanks.
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EFFECTIVENESS OF A NEW LINE OF PRODUCTS TO DISINFECT
LIVE FEED AND LARVAL CULTURE
Rotifer and Artemia are essential for success in the intensive production of fish aquaculture. However, the use of live feeds greatly
contributes to the high larval mortality due to the opportunistic pathogenic bacteria that proliferate in these cultures. Specifically,
Vibrio alginolyticus was identified as one of the most important pathogens. Although in the past, this bacterial load was reduced by
using antibiotics, these treatments are not efficient enough, nor appropriate nowadays.

Material and methods

CENAVISA and CETGA (Technological Center of the Aquaculture Cluster) have been collaborating to develop and test a wide number of products to improve the microbiological quality of live food. After preliminary trials on toxicity and efficacy against Vibrio
alginolyticus, BIO-ROTICEN (BR) and the combination of BIO-ROTICEN with AQUACEN O2 POLVO (AQ.P) were identified as the most
promising candidates for the treatment of rotifer and for Artemia and larvae, respectively, so, further in vivo and in vitro studies were
performed.
Microbiological analysis was carried out from samples of rotifer and Artemia cultures, and water from larval cultures before and
after exposure to the candidate products, in TSA and TCBS agar plates and incubated at 25 °C for 24 hours. The viability of the
pathogens contained in the samples before and after exposure was analyzed.

Metanauplii trials
Several tanks containing 200 enriched Metanauplii/ml were treated with different combinations of BR (1.2, 2.4 and 3.6 ml/L) and AQ.P
(15, 30 and 45 ml/L of a dilution of 20 g/L). After a 45 minutes incubation, Metanauplii was rinsed for 10 minutes with seawater and
five minutes with freshwater to eliminate any trace of the products. Bacterial load in treated and control tanks were compared.
Figure 4 shows the effectiveness of all disinfectant treatments in comparison with the control group. All of the combinations of BR and
AQ.P (A, B and C) produce a reduction of the total bacterial count, the A combination being the one with the higher effectiveness with
less dose. Moreover, A and B combinations got a 2-log reduction in TCBS.
Treatment does not affect the motility of Artemia, which is even more active after the treatment with AQ.P. No mortality was observed
in the treated Artemia as it was in control tanks. As in the case of the rotifer, there is no effect in the enrichment of the Artemia (Fig. 5).
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Rotifer trials
Several tanks containing 500 rotifer/ml were treated with 2ml/L of BR for 60 minutes, on aeration. Before adding it to the larval cultures, rotifer was rinsed for 5 minutes with seawater to eliminate any trace of the product. Bacterial load in treated and control tanks were compared.
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Figure 1. Efficacy of BR applied during rotifer enrichment. Bacterial count in TSA and TCBS (500 rotifer/
ml). Control group: without any treatment. Test group:
BIO-ROTICEN (2ml/L) for 60 minutes.

Figure 2.
Effect of BR treatment during rotifer enrichment.
A. Rotifer enriched during 4 hours (500 rot/ml). TSA
(right) and TCBS (left) plates. A1: no treatment; A2:
BR (2ml/L) for 45 minutes.
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Figure 4. Efficacy of BIO-ROTICEN and AQUACEN O2 POLVO after the metanauplii enrichment. Bacterial count
in TSA and TCBS (200 Artemia/ml). Control group: without any treatment. A: BIO-ROTICEN (1,200 ppm) and
AQ. O2 POLVO (300 ppm); B: BIO-ROTICEN (2,400 ppm) and AQ. O2 POLVO (600 ppm); C: BIO-ROTICEN (3,600
ppm) + AQ. O2 POLVO (900 ppm). All treatments were applied for 45 minutes before harvesting the enriched
Artemia.

Figure 5.
Enriched Artemia after 45 minutes treated with BIO-ROTICEN and
AQUACEN O2 POLVO.

B. Comparison between antibiotic and BR treatment.
Rotifer enriched for 4 hours (400 rot/ml). TSA plates.
B1: treatment with oxytetracycline (100 ppm) for 4
hours; B2: BIO-ROTICEN (1.5 ml/L) for 45 minutes.

Nauplii trials

A 5-log reduction (from 107 to 102 CFU/ml) in TSA was observed, as well
as 2-log reduction in TCBS (Fig. 1, 2A).
BR has higher efficacy than antibiotic treatment in reducing the bacterial
load of the enriched rotifer (Fig. 2B). Rotifer density and motility was not
affected by the disinfection process with BR. Moreover, enrichment of the
rotifer was not affected by the treatment either, as it is shown in Figure 3,
where the stomach of the rotifer remains full of feed. Therefore, it can be
concluded that the treatment with BIO-ROTICEN does not negatively affect
the condition or the enrichment of the rotifer. Furthermore, this reduction of
the bacterial load allows a higher survival rate and larval growth.

Figure 3. Rotifer (Brachionus plicatilis) enriched
after 45 min with BR.

Although the bacterial load of nauplii is lower due to the absence
of enrichment, it is also necessary to reduce it before adding them
as live feed to the larvae. Taking into account the results obtained
in the metanauplii tests, the combination of 1.2 ml/L of BIO-ROTICEN + 15 ml/L of a dilution of 20g/L of AQUACEN O2 POLVO for
45 minutes was used for nauplii, following the same methodology
already described for metanauplii.
After the treatment, a 2-log reduction (from 105 to 103 CFU/ml) in
TCBS was observed, without negative effects on the nauplii viability (Fig. 6).
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Figure 6. Efficacy of BIO-ROTICEN and AQUACEN O2 POLVO in Nauplii. Bacterial
count in TSA and TCBS (200 artemia/ml). Control group: without any treatment. Test
group: 1.2 ml/L BIO-ROTICEN + 15 ml/L of a dilution of 20 g/l of AQ. O2 POLVO for
45 minutes before harvesting the Artemia.

