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Plate 1. Histplogical section showing the development of energy deposits in young red sea bream.
1. Liver of 6 days larva after hatching showing deposition PAS positive granules.
2. Liver of 41 days larva showing appearance of lipid droplets and deposition of glycogen (PAS stain-
ing).
3. Liver of 57 days larva showing no lipid droplets in the cells (Sudan III staining).
4. Intraperitoneal fat body of 68 days larva showing well developed adipose cells (H-E staining).
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Fig.1. Growth of red sea bream during seed production. Ver-
tical lines show standard deviation.

Table 1. Biological measurements*! of red sea bream during seed production.

Days after hatching (date)

68 75 83 95
(July 9 (July 16) (July 24) {August 5)
Body weight (g) 30 0.69--0.34 1.46--0.68 2.3340. 86 5.26-11.26
Body length (mm) 30 27.2 45.4 33.9 +5.6 40.8 4.5 53.5 +4.9
Condition factor#*? 20 3.39:40.38 3.44-+0.23 3.364-0. 44 3.38+40.23
Viscerosomatic index (%) 20 a 11.7 +1.8 9.9 0.9 11.9 42.7
Hepatosomatic index (%) 20 a 1.0240.50  1.35--0.33  1.18--0.46

*1 Mean & SD
*2 Body weight/body length3 x 100
4 not determined
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Fig. 2. Relationship between intestine length and body length in red sea bream juvenile dur-
ing seed production.
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Fig. 3. Relationship between muscle ratio and body length in red sea bream juvenile during seed
production.
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Table 2. Proximate composition (%) of red sea bream during seed production.
Body length (Days after hatching)
27.2 mm 33.9 mm 40.8 mm 53.5 mm
(68) (75) (83) (95)
Muscle Moisture 79.3 78.8 77.3 77.3
Ash 1.8 1.6 1.6 1.5
Crude protein 17.5 18.0 19.1 19.2
Lipid 1.4 1.8 2.0 2.0
Liver Lipid a 7.2 14.1 11.0
IPF Lipid* 5.1 5.3 6.0 7.5
s not determined
* lipid of intraperitoneal fat body
(Lipid/viscera weight X 100)
Table 3. Lipid class composition (%) of red sea bream during seed production.
Body length
27.2 mm 33.9 mm 40.8 mm 53.5 mm
Muscle
Sterol esters tr. tr. tr. tr.
Triglycerides 19.2 15.0 44,2 34.3
Free fatty acids 32.6 21.3 16.3 18.1
Cholesterol 9.7 7.2 6.0 6.6
Partial glycerides tr. tr. tr. tr.
Phospholipids 38.5 56.5 33.6 41.0
Liver
Sterol esters tr. tr., tr.
Triglycerides 24.6 41.5 22.2
Free fatty acids 43.7 35.6 44.0
Cholesterol 7.0 5.9 7.0
Partial glycerides 2.4 2.8 3.5
Phospholipids 22.3 14.2 23.3
Intraperitoneal fat body
Sterol esters tr. tr. tr. tr.
Triglycerides 71.2 71.6 79.8 82.3
Free fatty acids 20.1 18.9 13.0 9.5
Cholesterol 6.2 6.8 1.5 6.8
Partial glycerides 0.8 1.3 tr. tr.
Phospholipids 1.7 1.4 2.1 1.4

Triglycerides TlaAES 40 mm TIRE—TE &l » 120y, BEEAEAS 1L 40mm DRI EA L

oo
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RO SRRh - e, BRI RGTRE Cia Cg, OHIINE Polyene oiidse ¥, 50885
BRIz BB P i,
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Table 4. Comparison of lipid class composition (%) bet-
ween red and while muscle of red sea bream*.

Red muscle While muscle

Sterol esters tr. tr.
Triglycerides 48.94-13.0 10.6-13.4
Free fatty acids 1.8% 1.0 4.1:41.4
Cholesterol 2.54 0.9 2.8+1.1
Partial glycerides tr. tr.
Phospholipids 46.84-11.8 82.642.1

*Body length 48.7 mm

Table 5. Fatty acid composition of muscle triglycerides of red sea bream during seed production.

Body length
Fatty acid
27.2 mm 33.9 mm 40.8 mm 53.5 mm
16:0 18.6 20.1 21.5 23.3
18:0 6.1 5.1 6.0 7.5
20:0 3.3 1.9 1.1 tr.
2210 1.0 tr. 0.6 tr.
16:1 7.7 6.2 5.4 5.2
18:1 15.2 18.0 21.5 25.2
20:1 1.8 3.2 4.3 7.1
221 1.0 1.8 2.1 4.0
16:2 1.5 1.2 0.9 0.9
18:2 7.5 8.5 9.9 8.4
16:3 tr. 0.7 0.5 0.5
18 : 3,3 1.8 1.6 1.5 0.6
201 3,5 0.5 0.6 0.6 tr.
22:3 0.5 tr. tr. tr.
20:5 10.4 10.1 6.9 3.3
22:5 1.8 1.8 1.6 1.2
22:6 14.0 12.7 9.2 8.0
Saturates 36.2 33.6 35.6 35.7
Monoenes 25.7 29.2 33.3 41.5
Polyenes 38.0 37.2 31.1 22.9
£ 23
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Fig. 4. Changes in lipid level in muscle and in-
traperitoneal fat body in red sea bream
during seed production. Parentheses in-
dicate body length (mm).

TG: Triglycerides,
FA: Free fatty acids,
Cho: Cholesterol,
PL: Phospholipids
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Lipid Accumulation of the Larval Red Sea Bream,
Pagrus major

Tetsuya Ummwo*!, Minoru Taxasa*? and Heisuke Nagacawa®!
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Higashi-hiroshima 724, Japan
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Ondo, Aki-gun, Hiroshima 737-12, Japan

The larval red sea bream produced in Hiroshima-ken Fish Farming Center were examin-
ed histologically and biochemically in reference to energy accumulation.

1) PAS-positive substances appeared in liver at the 6th day after hatching (total length
2.3 mm). Glycogen initiated to be accumulated in liver at 31st day (8.0 mm), but lipid
deposition was not found in the liver at the 4lst day (12.7 mm). The formation of in-
traperitoneal fat body was found at the 68th day (30 mm) after hatching.

2) Qualitative and Quantitative measurements of lipid in muscle, liver, and in-
traperitoneal fat body exhibited that accumulation of triglycerides became constant at the
stage of 45 mm in body length. The stage would correspond to accomplishment of lipid
storage which could be mobilized as energy sources. With the progress of growth, fatty
acids such as Cys and Cyg.y increased in muscle triglycerides.





