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Preventive Effect of Kelp Meal Supplement on Nutritional Disease due to

. Sardine-feeding in Cultured Yellowtail Seriola quinqueradiata (Pisces)

Heisuke NAKAGAWA D), Hidemi KUMAI?), Motoji NAKAMURA 2)
Kenji NanBal) and Shogoro KASAHARAD

1) Faculty of Applied Biological Science, Hiroshima University,
2) Fisheries Laboratory, Kinki University

As commercial diet was not formulated in yellowtail Seriola quinqueradiata
culture, raw fish are employed. However, long term feeding of sardine Sardinops
melanosticta causes nutritional disease which accompanies retardation of growth and
high mortality. In the present study, feeding trial was carried out in order to prevent
the nutritional disease.

The nutritional disease raised in young fish less than 250g in initial body weight.
The pathological symptoms such as necrosis of the tublar épithelia and numerical
atrophy of the hepatopoietic tissue in the kidney, low level of hematocrit and serum
albumin, blood corpuscular resistance were not found in the group fed 0.5% of kelp
Laminalia digitata meal and/or 1% of vitamin mixture.

The dietary kelp and vitamin mixture effectively prevented the nutritional dis-
ease. While the preventive effect of kelp on the disease could not be explained, the

effect seemed to be different from that of vitamin mixture.
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Fig. 1. Influence of sardine feeding on growth and mortality in yel-
lowtail
1: sand lance fed group 2: sardine fed group

Table 1. Serum properties of yellowtail (initial BW 105g)

Diet Hema- Pro- Lipid Lipo- Toco- Glu- Lac- GOT GPT
etary tocrit tein A/G peroxide  pherol cose tate
rou
BrouP (g ® (mg) (amol)  (mg) (mg) (mg) (K.U) (K.U)
1 499 2.17 155 342 36 071 69 61 83 8.4
30.9¢1 2,17  084*' 332 441#1 091 66 46*3 90 4.4

46.3%*3 211 1.18*%2 404 311%! 094 43*1 59 85 5.9

Diet 1: Sand lance, Diet2: Sardine, Diet 5: Sardine+kelp meal+vitamin mixture. Serum con-
stituents without GOT and GPT were expressed as values in blood.
*1 5 <001, ** p<0.02, ** p<0.05
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Fig. 2. Preventive effect of supplements
on nutritional disease of sardine-fed yel-
lowtail (I)

Symbols in the figure indicate dietary

group.
1: sand lance, 2: sardine,

3: sardine + kelp meal (0.5%),

4: sardine + vitamin mixture (1.0%)
5: sardine + kelp meal + vitamin

mixture

Fig. 3. Preventive effect of supplements
on nutritional disease of sardine-fed yel-
lowtail (II)
Symbols in the figure are the same as
those of Fig. 2.
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Table 2. Lipid class composition of yellowtail (initial BW 100g)

Serum Dorsal muscle

Lipid class

' . Diet 1* Diet 2% Diet 5% Diet 1%* Diet 2% Diet 5*
Sterol esters 20.0% 14.8% 11.5% 1.8%  2.0% 4.0%
Triglycerides 11.7% 27.6% 35.1% 65.9% 37.8% 70.6%
Fatty acids 8.3% 4.2% 3.7% 6.1% 13.5% 5.6%
Cholesterol 26.7% 20.5% 22.7% 4.9% 14.9% 3.4%
Partial glycerides 2.5% 4.2% 0.8% 6.7% 8.8% 3.4%
Unknown — — - 1.8% 3.4% 1.7%
Phospholipids 20.9% 28.7% 26.2% 12.7% 19.7% 11.3%
Lipid content 683mg/dl  502mg/dl  751mg/d] 1.6% 1.5% 4.8%

* gsee Table 1.

Table 3. Blood corpuscle resistance*! of yellowtail reared different

diets*?

Initial BW 208g 228g 354g
Final BW 367—447g 480—660g 700—750g
Diet 1 28.9 £25.9%  53.5+42.4% 65.6%
Diet 2 26.5+38.1%  76.9+18.1% 86.2%
Diet 3 11.8+ 17.3% 5.7+ 3.0%*%3 71.1%
Diet 4 173 £257%  17.9 +25.4%*3 65.4%
Diet 5 122+ 13.1% 2.5+ 4.9%%23

Diet 1: sand lance, Diet 2: sardine, Diet 3: sardine+kelp,
Diet 4: sardine+vitamin, Diet 5: sardine+kelp+vitamin

#1 Hemolyzed blood corpuscles in 0.6% NaCl

#2 p<0.1 to diet 1 group

#3 < 0.01 to diet?2 group
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