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Dietary Supplement of Feeding Stimulants Stimulates Growth and
Digestive Enzyme Secretion in Tiger Puffer

Kenji Takii*, Osamu Takaoka*, Motoji Nakamura* and Hidemi Kumai*

Tiger puffer Takifugu rubripes fed a diet supplemented with feeding stimulants, a mixture of 21 mg
aspartic acid, 24 mg serine, 329 mg glycine, 130 mg alanine and 679 mg betaine per 100 g diet, or an
unsupplemented diet for 21 days. The supplemented diet group showed better feed intake, weight gain,
feed efficiency, protein efficiency ratio and apparent protein retention than the unsupplemented diet group.
Moreover, high trypsin-like enzyme activities were detected in the hepatopancreas and intestinal digesta in
the supplemented diet group after feeding. These results indicate that preferential chemical stimuli
accelerate feeding activity as well as growth performance via promoted digestive and absorptive functions

in the tiger puffer which have no stomach.
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Table 1. Formula and proximate composition of basal diet and feeding
stimulants used for the present study*'

Ingredient (%)
Vitamin-free casein 50
White dextrine 30
Powdered pollack liver oil 7
Vitamin mixture*2 2
Mineral mixture*2 8
Carboxymethy] cellulose 3
Proximate composition (%)
Crude protein 492
Crude fat 51
Sugar 29.7
Crude ash 7.6
Feeding stimulants mg /100 g basal diet
L-Aspartic acid 21
L-Serine 24
Glycine 329
L-Alanine 130
Betaine 679

*1 Test and control diets, as a moist type pellet, were respectively
prepared to add a mixture of 1.183 g feeding stimulants, 8 ml 25%
NaOH and 42 ml deionized water and the mixture without the feeding
stimulants to 100 g of basal diet.

*2 Halver mixtures?).
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Fig. 1. Changes in mean body weight of fish fed test diet (O) and control diet (@) for 21 days.
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Table 2. Growth performance of fish fed test diet* and control diet* for 21 days

Diet group
Test Control

No. of fish

initial 20 20

final 20 19
Weight gain (g) 198.4 44.5
Feed intake (g) 298.6 145.6
Daily feeding rate(%) 2.07 1.16
Feed efficiency (%) 66.4 30.7
Protein efficiency ratio 1.35 0.62
Apparent protein retention (%) 19.5 8.56

* Refer to the footnote of Table 1.

— & B3 % Table 3127~ L 7.
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Table 3. Proximate composition (%) of whole body and the hepatopancreas of fish fed test

diet and control diet at the initial and final days of rearing period.

Whole body Hepatopancreas

Initial Final Initial Final
Test Control Test Control
Moisture 76.0 77.1 78.1 35.7 41.7 47.7
Crude protein 13.6 14.3 13.6 8.2 7.9 6.8
Crude fat 52 5.8 3.0 522 46.7 38.6
Crude ash 2.6 2.1 2.4 0.7 0.6 0.6
Glycogen 33 2.7 35
Relative weight 9.1 8.3 7.3
to body weight
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Fig. 2. Trypsin-like enzyme activities in the hepatopancreas and intestinal digesta of fish after feeding test
diet (O) and control diet (@).
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