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BackgroundBackground

oxidation and 
reduction

synthesis of steroid hormones and collagen

CC increases tolerance to toxicants and stressors
improves immune response
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Deficiency causes...Deficiency causes...

❂❂ delay in ovarian developmentdelay in ovarian development

❂❂ lower egg hatchabilitylower egg hatchability

❂❂ decreased egg strengthdecreased egg strength

❂❂ lower survival of fish frylower survival of fish fry



Recom mended levels...Recom mended levels...

...for juvenile crustaceans...for juvenile crustaceans

ascorbic acidascorbic acid........................4040--200 200 µµg g AAAA/g/g

tocopheroltocopherol............................100 100 µµg g αα--T/gT/g



Experimental dietsExperimental diets

❂❂ increasing levels of AA :increasing levels of AA :

LowLow. . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 59 µµg/gg/g
MediumMedium . . . . . . . . . . 122 122 µµg/gg/g

High High . . . . . . . . . . . . . . . . . . . . 919 919 µµg/g

250 250 --315315

µµg g αα--TA/g
g/g

TA/g

900900

µµg g αα--TA/g
❂❂ 44thth diet :diet :

ExtraExtra. . . . . . . . . . . . . . 957 957 µµg g AAAA/g TA/g/g



ProceduresProcedures

❂❂ 155 days155 days

❂❂ 6 females per diet6 females per diet

❂❂ 10 males in ‘rotation’10 males in ‘rotation’

❂❂ recirculation systemrecirculation system



Parameters measuredParameters measured

❂❂ larval viabilitylarval viability

up to 8 d postup to 8 d post--hatchhatch

❂❂ larval sizelarval size

❂❂ tolerance to ammonia tolerance to ammonia 

24 h LC24 h LC5050

newly hatched and newly hatched and 

8 day8 day--old larvae

❂❂ fecundity (eggs/g)fecundity (eggs/g)

❂❂ breeding frequencybreeding frequency

❂❂ egg sizeegg size

weight and volumeweight and volume

❂❂ hatching ratehatching rate

old larvae



Biochemical analysisBiochemical analysis

AA and tocopherols in ...AA and tocopherols in ...

••dietsdiets

••eggseggs

••newly hatched larvaenewly hatched larvae

••8 day8 day--old larvaeold larvae

••female tissuesfemale tissues



ResultsResults
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Egg hatching rate  Egg hatching rate  
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Larval survival at day 8 Larval survival at day 8 
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Reproductive parameters?Reproductive parameters?

No differences !No differences !



Larval quality ?Larval quality ?



Am monia tolerance (24h LCAm monia tolerance (24h LC5050))
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Am monia tolerance (24h LCAm monia tolerance (24h LC5050))

8 day8 day--old larvaeold larvae
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AA levelsAA levels
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αα--tocopherol levelstocopherol levels
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ConclusionConclusion

60 60 µµg AA/g  and 300 g AA/g  and 300 µµg g αα--TA/g                     TA/g                     

enough to ensure reproductionenough to ensure reproduction

and larval viabilityand larval viability

but higher levels (900 but higher levels (900 µµg/gg/g) ) 

might increase larval qualitymight increase larval quality



Thank youThank you
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