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Optimum Dietary Protein level in Juvenile River Puffer Takifugu obscurus
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Abstract

This study was conducted to evaluate the optimum dietary protein level in juvenile river puffer. Five
semi-purified diets were formulated by using casein to contain graded levels of protein levels of 35, 45,
50, 55 and 65%. Fish averaging 8.56+0.04 g were randomly assigned to one of five experimental diets in
triplicate groups for 8 weeks. After the 8-weeks of feeding trial, weight gain and feed efficiency of fish
fed 45, 50 and 55% diets were significantly higher than those of fish fed 35 and 65% diets (P<0.05).
Protein efficiency ratio of fish fed the 35% diet was significantly higher than those of fish fed 65% diet
(P<0.05), but there were no significant difference among those of fish fed 45, 50 and 55% diets. Specific
growth rate of fish fed 50% diet was significantly higher than those of fish fed 35 and 65% diets
(P<0.05), but there was no significant difference among those of fish fed 45, 50 and 55% diets. No
significant differences were observed in condition factor, hepatosomatic index, visceralsomatic index and
survival among those of fish fed all the diets. Optimum dietary protein levels by using broken-line model
and by using second order polynomial were estimated at 45.9% and 51.6% for the maximum growth of
fish respectively. Therefore, these results suggested that the optimum dietary protein level could be greater
than 45.9% but less than 51.6% for the maximum growth in juvenile river puffer.
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<Table 1> Composition of the experimental diets

A2 L MM ciudEl

1o Ca=

. Protein levels (%)

Ingredients (%) 33 5 50 55 P
Brown fish meal’ 41.0 41.0 41.0 414 414
Casein’ 0 12.0 18.3 24.2 36.7
Soybean meal' 4.00 4.00 4.00 4.00 3.40
Wheat flour* 42.5 30.1 23.9 17.5 5.40
Fish oil’ 6.00 6.20 6.30 6.40 6.60
DHA+EPA’ 0.50 0.50 0.50 0.50 0.50
Vitamin premix® 3.00 3.00 3.00 3.00 3.00
Mineral premix’ 3.00 3.00 3.00 3.00 3.00
Proximate composition (%, DM)

Moisture 11.6 10.7 10.8 9.82 9.42
Crude protein 35.6 46.4 51.8 55.9 64.4
Crude lipid 12.0 124 11.7 11.2 10.9
Crude ash 14.5 14.5 14.5 14.9 15.0

'"Rom Co., LTD. Goseong, Korea.

’Baker Commodities Inc., L.A., USA.
3American Soybean Association.

4Young Nam Flourmills Co., Busan, Korea.
*Ewha Oil Company, Busan, Korea.

®Contains (as mg/kg in diets) : Ascorbic acid, 300; dl-Calcium pantothenate, 150; Choline bitatrate, 3000; Inositol,
150; Menadione, 6; Niacin, 150; Pyridoxine:HCl, 15; Riboflavin, 30; Thiamine mononitrate,
acetate, 201; Retinyl acetate, 6; Biotin, 1.5; Folic acid, 5.4; B12,0.06.
"Contains (as mg/kg in diets) : NaCl, 437.4; MgS04-7H20.1379.8; ZnS0O4-7H20,226.4; Fe-Citrate,299; MnS04,0.016;
FeS04,0.0378; CuS04,0.00033; Calciumiodate,0.0006; Mg0,0.00135; NaSe03,0.00025.
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<Table 2> Growth performance of juvenile river puffer fed the semi-purified diets with increasing levels

of dietary protein for 8 weeks'

Parameters Protein levels (%)
35 45 50 55 65 Pooled SEM?

WG (%)’ 151° 181° 188° 183° 164° 4.58
FE (%)* 48.9° 55.9° 56.5° 55.5° 52.6° 0.88
PER’ 1.24° 1.18% 1.03® 0.91* 0.85° 0.05
SGR® 1.84° 2.07° 2.12° 2.08% 1.94% 0.03
CF’ 2.14 2.16 2.20 2.20 2.24 0.04
HSI (%)* 11.7 11.4 11.6 10.9 11.2 0.24
VSr’ 15.8 15.7 16.0 15.5 15.1 0.20
Survival (%) 88.3 91.7 933 91.6 93.3 1.17
pcvY 31.9 32.3 31.7 32.1 31.8 0.42
Hb'! 10.8 11.8 115 11.5 11.4 0.26

'Values are means from triplicate groups, values in the same row not sharing a common superscript are significantly

different (P<0.05).

Pooled standard error of mean :
*Weight gain (%) :
“Feed efficiency (%) :
*Protein efficiency ratio : wet weight gain / protein intake
“Specific growth rate : (logefinalwt.-logeinitialwt.)/days.
"Condition factor :[fishwt.(g)/fishlength(cm)3]x100.
$Hepatosomatic index : (liver weight / body weight) x 100.
“Visceralsomatic index :
PCV (%) = Hematocrit.
""Hb (g/dL) = Hemoglobin.
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[Fig. 1] Broken line analysis on weight gain (WG, %) to the dietary protein levels
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[Fig. 2] Second order polynomial analysis on weight gain (WG, %) to the dietary protein levels
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<Table 3> Whole body composition (%, DM) of fish fed

dietary protein for 8 weeks'

85 .

the semi-purified diets with increasing levels of

Protein levels (%)
Parameters
Initial 35 45 50 55 65 Pooled SEM?
Moisture 74.0+0.28 71.5 71.0 71.7 71.3 69.2 0.37
Crude protein 61.2+0.02 65.4 65.6 68.2 66.3 66.5 0.68
Crude lipid 24.3+0.06 20.5° 24.4% 23.6® 23.5%® 25.8° 0.75
Ash 9.41+0.01 9.32 9.29 10.9 9.73 9.55 0.33

'Values are means from triplicate groups, values in the same row not sharing a common superscript are

significantly different (P<0.05).

Pooled standard error of mean : SD/v/ n.
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