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Ab t biAbout cobia
• Cobia is a pelagicCobia is a pelagic, 

migratory marine fish
• Widely distributedWidely distributed 

– Tropical waters
– Subtropical waters
– Warm temperate waters 

apart from the Eastern 
Pacific OceanPacific Ocean
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Cobia is a good candidate for g
marine farming

• Fast growth rate: 4-6 kg with 
in one year 

• Good meat quality: high n-3• Good meat quality: high n-3 
HUFA content

Widely farmed: 
• Asia 
• Americas and Caribbean 

regions
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J enile prod ction of cobia is the main bottleneck• Juvenile production of cobia is the main bottleneck 

• Stomach of cobia larvae become functional during 12-
20 d h d ti i d d i thi20 dph, and pancreatic enzymes increased during this 
period (Faulk et al. 2007) 

• Attempts to early weaning of cobia larvae (from 16 dph) 
with limited success

• No study on intestinal enzymes of cobia sofar 

• Better understanding digestive capacity is needed
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Obj tiObjectives
• Ontogeny of the three intestinal enzymes g y y

alkaline phosphatase (AP), leucine 
aminopeptidase(LAP) and leucine-alanine 
peptidase (leu-ala) in cobia larvae fed live 
feed

• Whether early weaning of larvae to a 
microdiet from 17 dph affects the gut 
maturation process ?
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Materials and MethodsMaterials and Methods
Larvae rearing and diets

• Exp took place at 
RIA1 facility, at Cua 
Lo town VietnamLo town, Vietnam

• Larvae were reared in 
two 500 L-cylindricaltwo 500 L cylindrical 
composite tanks 

• Initial stocking density 
was 45 newly hatch 
larvae/L
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W t litWater quality



8

L l i d di tLarval rearing and diets

Microdiet Otohime (17-33 dph)

Enriched EG Artemia (9-27 dph) L-MD

AF Art.

Enriched EG Artemia (9-33 dph) LF

Rotifers (2-12 dph)

Micro algae (1-12 dph)

0 5 10 15 20 25 30 35

Days post hatch
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Sampling and dissection for enzyme analysis

• LF treatment:
– on 2, 4, 7, 10, 13, 17, 23, 

26, 30, 33 dph

• L MD treatment:• L-MD treatment: 
– From 23 dph

• Frozen in liquid nitrogen q g
then stored at -80°C. 

• Thawed on ice, dissected 
f di ti t tfor digestive tract
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Sampling and dissection for enzyme analysis

• 2-4 dph larvae 
20 l / l– 20 larvae/sample

– Digestive tract was removed by 
cutting away the head and tail

• Larvae > 4 dphLarvae > 4 dph
– 5-15 larvae/sample

– Only digestive tract was 
di t d tdissected out

• 3 samples of 
larvae/sampling daylarvae/sampling day
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Results: Growth 
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S i lSurvival
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Activity of intestinal Alkaline PhosphataseActivity of intestinal Alkaline Phosphatase
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Specific activity of bbm Alkaline Phosphatase
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Individual activity of bbm Alkaline Phosphatase
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A i i f i i l L i A i idActivity of intestinal Leucine Aminopeptidase
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A i i f bb L i A i id
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A i i f L i l iActivity of Leucine-alanine

2200 400

pr
ot

ei
n)

1400

1600

1800

2000 LF 
L-MD

a

¤

¤

rv
ae

)

300

LF
L-MD

w

h

le
u-

al
a 

(U
/ m

g 
p

600

800

1000

1200

1400

A

B

ab abc

abc

bc bc
c

bc
** Le

u-
al

a 
(U

/ l
a

100

200

¤

*
g

x

z

y *

¤

Days after hatching

0 5 10 15 20 25 30 35
200

400

600 c

Days after hatching

0 5 10 15 20 25 30 35

0
a b c d e

f

y g y g

Specific activity Individual activity



19

Gut maturation index
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G t t ti i dGut maturation index
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Conclusions
• All the studied intestinal enzymes in cobia larvae 

were detected before onset of first feeding and their g
individual activity increased as larval growth

• LF larvae attained intestinal maturation on 26 dphLF larvae attained intestinal maturation on 26 dph 
(SL 17.0 ± 0.6 mm, 699 degree days), L-MD larvae 
delayed until 30 dph (SL of 20.0 ± 0.7 mm, 814 
degree days), associated with lower survival rate

• Prolonged feeding of cobia post-larvae with Artemiag g p
after 28 dph reduced digestive capacity compared to 
those fed the microdiet
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