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CALANUS C. finmarchicus HYDROLYSATE AND SILAGE

IMPROVES FEED INTAKE, GROWTH AND HEALTH OF

ATLANTIC SALMON Salmo salar IN THE FIRST PERIOD
AFTER SEAWATER TRANSFER

Calanus (Calanus finmarchicus) is a small copepodite with large lipid storage that periodically can constitute as much as 20% of the
standing stock of zooplankton in the Norwegian Sea and the Barents Sea. The PUFA rich oil has been commercially utilized for many years
and has been explored as a promising source of marine n-3 fatty acids in feed for Atlantic salmon. High production losses of A. salmon
have been reported in the first period after seawater transfer of tish. Fish protein hydrolysates have demonstrated eftective teed attractant
properties after transfter of salmon and shown to improve the growth of tish. In this study, calanus hydrolysate (FPH) and calanus silage
(FPC) were evaluated as feed intake, growth and health promoters as additives in post-transfer teed for A. salmon.
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Liver and plasma health markers

No dietary differences in liver weight (g), liver somatic index (HSI, %) and lipid contents (%) was found in A. salmon after 12
weeks of feeding (ns). Accordingly, no significant differences in plasma lipid class composition (TG, Total chol, HDL-Chol,
PL) or plasma markers for oxidative stress (FRAP, TAC) were found (ns). Liver MDA was significantly reduced in fish fed
calanus FPC 2 and reduced in fish fed FPH 2, suggesting reduced oxidative stress (Figure 3), although no dietary effects on
liver tocopherols or on reduced (GSH) and oxidized (GSSG) glutathione were detected.
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D i ets a n d fi S h fe e d i n g t ri a I Figure 3 Liver total tocopherols (mg/kg) and malondialdehyd (MDA, nmol/g w.w.) in

A. salmon fed control diet, pilot produced calanus hydrolysate (FPH) and concentrate
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nutrient utilization, while at the same time improved protein digestibility was also found in fish fed calanus FPH 5 % and FPC 5
% compared to control fish (P < 0.05), Figure 2. Accordingly, the digestibility of amino acids (AA) and essential AA (EAA) were
significantly higher in all groups fed calanus ingredients compared to control fish (P < 0.05). Fish fed calanus ingredients
gained 84 - 88 % of their initial weight and showed efficient growth rates; mean SGR = 1.50 £+ 0.02 % in the first 6 weeks of
feeding post-transfer, significantly higher than in fish fed the control diet; mean SGR = 1.20 £+ 0.04 % (P < 0.05). Compensatory

Summary and conclusion

growth in fish fed the control diet in the following 6 weeks of feeding resulted in no significant differences in total growth

(Week 0-12).
Accumulated daily feed intake, g . U Calanus FPH and FPC significantly increased feed intake and growth
o ijZ e iy e of A. salmon in the first 6 weeks of feeding after seawater transfer,
s f * %S while no significant differences in growth was found after 12 weeks of
0 o8 ;gg feeding due to compensatory growth in fish fed the control diet.
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Figure 1 Accumulated feed intake (g) and daily growth (SGR, %) in A. salmon after seawater transfer of fish fed control diet, pilot produced by higher levels of water-soluble proteins in the diets.

calanus hydrolysate (FPH) and concentrate (FPC), or a commercial hydrolysate (Zooca) at dietary levels 1 (2.5 %) or 2 (5.0 %). Mean values +

STD(x) are given. * Control fish show significantly lower growth compared to all other dietary groups (Week 0 - 6). Red U Ced |eve | S Of | iver MDA su gg ests antioxi d ant pPrope rties Of

calanus FPH and FPC, consistent with previous results in vitro.
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. e Conclusion: Calanus FPH and FPC stimulated feed intake, growth and
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stress in liver, while calanus FPH appeared to improve the skin quality.
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The functional roles of calanus ingredients on health and robustness of

Figure 2 Protein, amino acid (AA) and essential AA (EAA) digestibility in A. salmon after 12 weeks of feeding. Salmon were fed control diet,

pilot produced calanus hydrolysate (FPH) and concentrate (FPC), or a commercial hydrolysate (Zooca) at dietary levels 1 (2.5 %) or 2 (5.0 %). Sa l mon fOl |OWI ng seawater tra ﬂSfer needs to be fU rther Confl rmed )

Mean values + STD(x) are given. * Control fish show significantly lower AA and EAA digestibility compared to all other dietary groups.
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