o037 0#AEGEHORRICET IHME

A F,

Amal K. Biswas

(A - gRTeE - mToL—7)
TS KFKEREA

*seoka@nara.kindai.ac_jp

7711 Thunnus orientaris DX LT

X, b 3 HOPBRNEL%) 5 U L2 Brachionus

rotundiformis %, 5{ti% 10 HEINST V7 I T
Artenua sp%, = L T5MEH% 13 R A o7
A Oplegnathus fasciatus 7¢ & O 57 - %
iz, S 20 BB OHA J) T EOAL AL
A BE0ERRIIEI S T0D, Lk, 2o
BIERRINE, ~ & A 2900 & DIERBORN /1
FEOHLO LT D E T AT 2 TR S5
ffa - INOF W Z TTH D Z L0, k4
fERICE RO RTHRIRITH D, Fris, Sefifa
IROGHIFSLATT VT 7 ORI G| TBER S
NDIHHEB DR RSAEBAR T 2P < 12T, fed T
FE AT 2 & TN A, D

LL, SMbefrf - A4S ti—'“f%)f:&')(l!i, 7

v 7 u O EE L — X AL, T ORI

LI HA A A T E OB R R
LMD DT TR, I - SMbfrfaafahl
15 F TOFMESR CRUHETEPER S » 712h)
5&%%§M0Ltﬁof Va=Se /A=t Tyt
PERPGERIBLCTT ) 1-d12iL, S vfa - JpAf
MﬁﬁL7vw%i7%L<uﬁ@ﬁ*WﬁMhma
e UCEEMEA EME A KE L S5
VR 8 2

T IC, AR TILRE B D, E7E
B 1 IZBW T a7 aflif/lE TR ST
L7 T LT L O & ORFEHRGT O
WAL, WNTHER2 TETATIT &
SMulrfzzhszhn s o~ 7 affffic bz 5
HRkBR AT > C, TLT X7 OFFEMG IR S
SO T 2 AL D & L,

i LIS &

Table 1 Proximate composition and amino acid contnets of live feeds used in the seedling pruduction of the bluefin

tuna Thunnus orientaris

Fish larvae*

Fish eggs*

Artemia Rotifer

Parrot fish Bluefin tuna Flat fish Parrot fish Bluefin tuna Flat fish

Moisture (%) 90.9 85.3 90.5 88.7 90.1 93.0 92.9 91.2
Crude protein (% DW)  61.9 58.0 63.7 59.4 68.3 56.9 53.0 69.2
Lipid (% DW) 19.8 18.7 25.1 27.0 19.1 18.0 21.7 17.2
Crude sugar (% DW) 7.7 8.3 2.5 2.5 3.6 2.2 1.8 2.4
Crude ash (% DW) 9.4 16.6 11.3 10.9 13.1 19.9 19.0 11.5
Amino acids (mg/g DW)
Aspartic acid 83.9 88.8 AW 64.8 90.7 43.2 51.6 84.4
Glutamic acid 89.5 94 82.14 841.0 90.8 73.3 67.8 107.2
Serine 26.9 26.7 24.4 24.4 31.3 30.8 29.8 38.9
Glycine 24.9 18.3 23.8 23.8 24.0 20.4 18.1 214
Histidine 13.2 11.5 18.1 18.1 18.2 16.8 14.7 16.4
Arginine 27.0 22.5 28.1 26.8 8.5 274 23.7 26.7
Threonine 25.4 18.9 26.4 26.5 27.9 27.1 24.9 28.9
Alanine 29.5 19.8 34.8 32.1 36.1 43.4 41.1 414
Proline 24.6 20.7 20.7 219 245 32.4 26.5 29.1
Tyrosine 21.3 17.2 22.9 21.1 25.1 27.5 20.9 26.8
Valine 26.3 22.3 30.9 29.7 349 34.2 34.4 35.9
Methionine 14.3 12.6 18.9 26.9 27.1 17.8 25.1 20.5
Isoleucine 21.0 20.8 23.5 26.3 279 27.0 31.7 27.7
Leucine 35.0 32.0 11.6 444 51.7 45.5 48.1 49.8
Phenylalanine 21.2 21.0 24.4 27.9 26.4 25.0 24.2 24.4
Lysine 40.6 38.7 16.4 55.7 60.7 50.7 55.1 494
Total 529.7 473.7 544.1 528.7 613.5 545.1 517.7 631.4
EEA (% total) 16.3 145.9 51.7 57.4 50.3 54.9 58.5 48.5

* Parrot fish, Oplegnathus fasciatus; Falt fish, Paralichthys olivaceus.
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Table 2 Fatty acid composition of neutral lipid and polar lipid fractions of live feeds used in the seedling

production of the bluefin tuna

Fish larvae

Fish eggs

Artemia  Rotifer

Parrot fish Bluefin tuna Flat fish Parrot fish Bluefin tuna Flat fish

Neutral lipid (% total)

14:0 2.6 8.7 3.8 3.3 4.7 3.9 3.4 4.8
16:0 13.4 17.8 20.5 19.6 20.3 21.5 20.8 21.2
16:1 5.9 8.4 7.8 6.3 7.4 7.8 6.0 7.7
18:0 2.8 2.5 4.4 7.4 4.1 3.6 7.1 3.2
18:1n-9 20.6 7.1 20.0 17.8 13.9 19.7 16.7 14.5
18:1n-7 5.1 2.5 5.2 4.7 5.3 5.2 4.2 5.2
18:2n-6 3.6 4.8 6.1 1.0 8.8 5.8 0.9 9.1
18:3n-6 0.6 0.1 0.1 0.1 0.4 0.1 0.2 0.4
18:3n-3 15.9 0.6 0.6 0.4 0.7 0.6 0.4 0.8
20:4n-6 1.2 1.8 0.8 1.8 0.7 0.6 1.8 0.6
20:5n-3 4.3 7.8 3.6 4.0 5.4 3.4 3.7 5.0
22:6n-3 7.2 17.3 10.8 15.3 13.6 11.3 17.7 11.6
Polar lipid (% total)
14:0 0.7 3.7 0.7 0.9 2.0 0.6 0.6 2.1
16:0 11.1 18.2 24.8 23.8 24.0 24.0 23.4 23.7
16:1 4.0 5.4 2.5 2.5 2.6 0.9 2.0 2.4
18:0 6.9 4.6 6.8 9.2 6.1 7.9 11.4 5.2
18:1n-9 27.6 4.6 9.8 10.3 6.5 9.5 9.1 6.5
18:1n-7 10.7 2.8 2.9 2.4 2.8 2.7 1.8 2.9
18:2n-6 3.5 17.2 4.2 0.6 6.8 3.8 0.5 6.7
18:3n-6 0.7 0.1 ND* 0.1 0.1 0.1 0.4 0.1
18:3n-3 13.5 1.6 0.4 0.2 0.3 0.4 0.2 0.4
20:4n-6 2.4 2.8 2.7 5.5 2.0 2.4 5.5 1.8
20:5n-3 8.8 6.6 7.9 6.4 9.8 8.8 74 9.8
22:6n-3 1.2 7.5 27.8 28.1 25.0 28.3 29.9 26.6
* Not detected.
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Table 3 Rearing performance of the bluefin tuna
fed on either Artemia or fish lavae

Dietary groups
Fish larvae Artemia

No. of fish

Initial 100 100

Final 44 12

Survival (%) 44.0 12.0
Total length (mm)*

Initial 14.7 14.7

Final* 27.9 20.2
Body weight (mg/fish)*

Initial 31 31

Final 240 67

* Average values were shown to simplify the table.
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Table 4 Lipid class composition of the bluefin tuna lavae fed on
either Artemia or fish larvae

Final
Initial
Fish larvae  Artemia
Lipid (% wet) 1.8 2.1 1.6
Polar lipids (% lipid)
Phosphatidylcholine 26.3 26.6 28.0
Phosphatidylserine 7.3 4.8 8.0
Phosphatidylinositol 4.4 4.2 3.7
Phosphatidylethanolamine 21.3 16.0 23.8
Others 7.1 8.2 85
Neutral lipids (% lipid)
Sterol 15.8 11.4 16.5
Free fatty acids 6.3 4.0 1.8
triacylglycerol 6.4 14.9 6.6
Sterol etser 2.5 3.1 2.0
Others 2.9 4.1 1.3
Total polar lipid (% lipid) 66.4 59.8 72.0
Total neutral lipid (% lipid) 33.9 40.5 28.2
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Fig. 1 Fatty acid composition of the neutral lipid and polar lipid fractions of the bluefin tuna

fed on either Artemia or fish larvae.
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