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In order to find out physiological effects of diets supplemented with seamustard
(Undaria pinnatifida) on the growth, survival rate, body compositions and blood properties
of young rockfishes (Sebastes schlegeli) in range of average total length from 2.99 * 0.23
cm to 1852 + 107 om and average body weight from 1.03 £ 0.18 g to 120.64 + 1932 g,
experiments were performed for 140 days by feeding four experimental diets
supplemented with 0%, 3%, 5% and 7% of seamustard powder. In addition, the tests on
tolerance of the fishes against low O saturation and starvation were carried out after the
feeding experiments.

The fishes fed diet supplemented with 5% of seamustard powder revealed the best
resuits in growth of total length and body weight.

Crude lipid content in the whole viscera of fishes fed diets supplemented with
seamustard powder was higher than that of fishes fed diet without seamustard powder,
while the moisture, crude protein, crude lipid and crude ash composition in the dorsal
muscle did not show any remarkable differences among diet groups with or without
seamustard powder.

Hematocrit and mean number of red blood cell in fishes fed diets supplemented with
seamustard powder was elevated, despite of no notable changes in mean corpuscular
volume, mean corpuscular hemoglobin and mean corpuscular hemoglobin concentration.

The resistance of the fish to low O. saturation was elevated by feeding seamustard
powder. Upon the starvation of fish for 31 days after the feeding experiments, body weight
loss of three groups fed diets with seamustard was smaller compared with the group fed
diet without seamustard.
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Fig. 1.

Schematic diagram of the rearing tank(0.5
ton) used for this experiment.

D: Drain, I: Inner stand pipe, O: Outer stand
pipe, W: Water surface, = : Direction of water
flow.
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Table 1. Raw materials and proximate composition(% or g) of the experimental diets used in this study

Diet with seamustard powder rate of

Component
0% 3% 5% 7%
Raw material
Seamustard powder 0 3 5 7
Sardine(frozen) 90 87 85 83
Commercial diet* 10 10 10 10
Total 100 100 100 100
Proximate composition
Moisture 60.15 58.37 57.19 55.99
Crude protein 19.92 20.12 20.25 20.38
Crude lipid 13.44 13.05 12.79 12.54
Crude ash 4.89 5.56 6.00 6.45
Crude carbohydrate 1.60 2.90 3.77 4.64
Total 100 100 100 100

* Made by Taihan Sugar Industrial Co.

Table 2. The amount(g) of moist pellet supplemented with seamustard powder fed to fishes in each experimental

group according to rearing days

Rearing Feeding Diet with seamustard powder rate of
days rate
<a%e) 0% 3% 5% 7%
1~ 20 25 395 395 395 395
21~ 40 18 460 460 460 460
41~ 60 12 1,185 1,275 1,275 1,275
61~ 80 10 1,305 1,400 1,495 1,400
81~100 1,610 1,775 2,075 1,800
101~120 6 2,235 3,190 3,075 3,090
121~140 3,795 4,175 4,800 4,740
Total 10,985 12,670 13,575 13,160
* % feed supply per total body weight of experimental fishes.
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Fig. 2. Variations of water temperature and specific gravity during the experimental period.
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Fig. 3. Growth of total length of young Sebastes schle-
geli fed diets supplemented with seamustard
powder.
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Table 3. Feed efficiency of young Sebastes schlegeli fed
diets supplemented with seamustard powder

Diet Feed efficiency( % )*
0% 55.6
3% 59.2
5% 53.7
7% 58.0

*{(Final body weight+Body weight of dead fi-
shes) —Initial body weight) X 100/Feed amount.
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Fig. 5. Survival rate of young Sebastes schlegeli fed diets
supplemented with seamustard powder.
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Table 4. Proximate composition(%) of dorsal muscle of young Sebastes schlegeli fed diets supplemented with

seamustard powder

Rearing days

Component Diet
1 80 140
0% 78.05 77.38 76.17
. 3% 78.05 76.86 75.27
Moisture
5% 78.05 76.63 75.88
7% 78.05 76.49 75.97
0% 18.06 18.51 20.03
Crude 3% 18.06 18.75 20.61
protein 5% 18.06 18.80 19.82
7% 18.06 18.90 19.85
0% 145 2.17 2.45
(21.88)
Crude 3% 145 2.77 2.72
(26.33)
lipid 5% 145 3.05 2.84
(32.32)
7% 145 2.58 2.69
(28.15)
0% 244 194 135
Crude 3% 2.44 1.62 140
ash 5% 244 152 1.46
7% 244 2.03 1.49

( ): Rate of crude lipid in whole viscera.

Table 5. Blood properties of young Sebastes schiegeli fed diets supplemented with seamustard powder

Diet Hematocrit ~ Hemoglobin MCV! MCH? MCHC? MRBC*
(%) (g/100 mi) (um® (102 g) (%) (10%mm?)
0% 34.68° 12.52* 137.40° 47.42° 34.32° 253
3% 36.00* 11.72¢ 129.80° 44.02° 33.90° 257
5% 36.834° 12.44* 138.80° 47.30° 34.44° 2.75°
7% 38.50° 12.68° 131.80° 43.88° 33.06 2.85°

! Mean corpuscular volume.

2 Mean corpuscular hemoglobin.

¥ Mean corpuscular hemoglobin concentration.
* Mean number of red blood cell.

3 Mean separation within columns by DMRT 5% level.
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Fig. 6. Micrographs of cross section of liver tissues in young Sebastes schlegeli fed diets supplemented with
seamustard powder at the end of experiment. A: Group fed diets with nonsupplement of seamustard
powder, B: Group fed diets with 3% supplement of seamustard powder, C: Group fed diets with 5%
supplement of seamustard powder, D: Group fed diets with 7% supplement of seamustard powder.
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Table 6. Change of body weight in young Sebastes schlegeli after 31 days starved

Body weight Diet with seamustard powder rate of
@ 0% 3% 5% 7%
Initial 100.04 £ 1941 115.23 £ 1542 120.64 *+ 19.32 114.83 *+ 13.55
Final 92.42 + 21.00 108.99 £ 15.71 115.20 £ 18.50 110.15 £ 17.28
Loss 7.52 6.24 544 4.68
(%) (7.5) (54) 4.5 (4.0

Table 7. Change of proximate composition(%) of dorsal muscle in young Sebastes schlegeli after 31 days

starved
Initial Final % Loss
0% 3% 5% 7% 0% 3% 5% 7% 0% 3% 5% 7%
Moisture 7617 7527 7588 7597 7893 7754 7150 7782  A276 A227 Al62 AL8S
Crude protein 2003 2061 1982 1985 1856 1981 1952 1963 147 080 020 022
Crude lipid 245 272 284 269 121 130 165 118 124 142 119 151
(21.88) (26.33) (32.32) (28.15)  (10.75) (12.27) (13.35) (13.19)  (11.13) (14.06) (18.97) (14.96)
Crude ash 135 140 146 149 130 135 133 137 005 005 013 013

( ): Rate of crude lipid in whole viscera, A : Increase.

Table 8. Change of blood properties in young Sebastes schlegeli after 31 days starved

Hematocrit  Hemoglobin MCV! MCH? MCHC? MRBC*
(%) (g/100 mi) (um®) (10 ) (%) (10%/mm®)
Initial
0% 34.68 12.52 13740 47.42 34.32 2.53
3% 36.00 11.72 129.80 44.02 33.90 2.57
5% 36.84 1244 138.80 47.40 34.44 2.75
7% 38.50 12.68 131.80 43.88 33.06 2.85
Final
0% 36.74 12.28 149.20 49.92 35.90 2.46
3% 35.66 12.14 140.00 47.58 34.20 2.55
5% 33.98 1144 136.60 46.94 33.58 243
7% 34.54 11.72 124.20 42.06 33.86 2.79
Loss
0% A2.06 0.24 A118 A250 1.58 0.07
3% 0.34 A0A2 A10.7 A3.56 0.30 0.02
5% 2.86 1.00 22 0.46 0.86 0.32
7% 3.96 0.96 7.6 1.82 A0.80 0.06

! Mean corpuscular volume.

2 Mean corpuscular hemoglobin.

3 Mean corpuscular hemoglobin concentration.
* Mean number of red blood cell.

A\: Increase.
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