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Feeding effects of enriched rotifers on the survival , growth and starvation

resistance of Brown Sole

(Pleuronectes herzensteini) larvae

Nobukazu SATOH , Takashi FUJIOKA and Yohei SHIMIZU

Feeding experiments of rotifers enriched with different levels of n-3HUFA (highly unsaturated fatty acid) by two
kinds of commercial algae (MARINE GLOS and MARINE ALPHA ) to larval brown sole (Pleuronectes herzensteini)
for the purpose of improving the survival, growth and starvation resistance were conducted using 200L and 5L

rearing tanks for 27days.

Suitable concentration of n-3HUFA were estimated more than 433.1~590.1mg/100g on a dry matter basis for the
survival ,growth and starved resistance of larvae. Especially feeding of rotifers enriched both DHA

(docosahexaenoic acid) and EPA (eicosapentaenoic acid) was more effective to the survival of larvae than that only

enriched with DHA.

Ability of starvation resistance of larvae was apparently raised with feeding rotifers enriched by DHA rather

than EPA.
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Tablel Enrichmental condition of rotifer.

Experimental Enrichmental volume (ml) Enrichmental time

lot. MA*! MG* MA MG

I Control (Chlorella 10ml) —

I 2 2

il 10 10 18~22h* 1.5~6.0n™
\'4 20 20

EPA 20 - 18~22h -
DHA — 20 - 1.5~6.0h

*1 Marine alpha (Nissin Marinetec CO.LTD)

*2 Marine glos (Nissin Marinetec CO.LTD)

*3 18 hours enrichment food for feeding in the morning.
22 hours enrichment food for feeding in the evening.

*4 1.5 hours enrichment food for feeding in the morning.
6.0 hours enrichment food for feeding in the evening.

Table 2 Experimental condition of larval brown sole.

Feeding period 21days
Fish number/Capacity 5,000 individual /200l tank

Water temperature 15°C

Water exchange 1~3 time/day
Feeding 2 time/day

Light intensity Natural light in indoor
Live food Rotifer

Food density 1~5 individual /ml

Table 3 Experimental condition of the starvation.

Starving period 22~27 days after hatching
Fish number/Capacity 70 inidividual /5 liter beaker
Water temperature 15°C

None (poor aeration)

Natural light

Water exchange

Light condition
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Fig.1l Survival rate in each experimental lot.
Values having the different superscript letters in the graph are significantly different (p<0.05).
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Fig.2 Body length (20 Days after hatching) in each experimental lot.
Values having the different superscript letters in the graph are significantly different (p<0.05).
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Fig.3 Developmental stage composition of larvae in brown sole (20 days after hatching).
Each classification of developmental stage (D~F) was modified from Aritaki et al (2004).
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Fig.4 Survival rate during starvation in each lot.

Table4 Fatty acid composition (EPADHA) of total lipids in rotifers fed on six different enriched conditions

(mg/100g dry weight) .

Experimental lot no.

I (Control) I it I\ EPA DHA

Fattyacid 1.5h"' 6h™  15h 6h 1.5h 6h 1.5h 6h 1.5h 6h 1.5h 6h
EPA 0.0 00 699 566 1536 140.6 2541 2248 399.3 3734 358 836
DHA 0.0 0.0 79.2 717 153.6 270.8 161.7 342.8 0.0 0.0 155.1 543.1
n-3HUFA 0.0 0.0 149.1 147.2 307.2 411.4 433.1 590.1 399.3 373.4 1909 626.7
Clude lipid 11.8 105 126 106 135 141 133 135 125 123 134 163
(% dry basis)

Moisture(%) 89.2 855 89.3 894 89.1 896 89.9 89.8 90.7 905 86.6  88.0

*1 1.5 hours enrichment feed for feeding in the morning.

*2 6h hours enrichment feed for feeding in the evening.

Table5 Fatty acid composition(EPA DHA) of total lipids in brown sole larvae
fed on six different enriched rotifers (mg/100g dry weight) .

Experimental lot no.

Fatty acid I (control) I m v EPA DHA

EPA 237.7 2585 332.0 401.8 876.5 159.2
DHA 216.1 567.2 826.5 860.9 92.6 883.0
n-3HUFA 518.6 825.7 1158.5 13129 1190.0 1042.2
Clude lipid No data 14.5 15.2 15.1 15.4 15.3

(% dry basis)
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