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Table 1 Formulation and proximate composition of experimental diet for sea bass

Ingredients (%)

Feeding attractant (%)

0 1 2 3 4 5
Fish meal 67 67 67 67 67 67
Wheat flour 23 23 23 23 23 23
Soybean meal 15 15 15 15 15 15
Fish oil 4 4 4 4 4 4
Lecithin 1 1 1 1 1 1
Vitamin mix* 0.4 0.4 0.4 0.4 0.4 0.4
Mineral mix? 0.1 0.1 0.1 0.1 0.1 0.1
Chloline chloride 0.5 0.5 0.5 0.5 0.5 0.5
VitaminC 0.5 0.5 0.5 0.5 0.5 0.5
Sodium chloride 2 2 2 2 2 2
Feeding stimulants (mg/100 g diet)
L-Alanine 0 285 570 855 1140 1425
L-Glutamic acid 0 285 570 855 1140 1425
L-Arginine 0 285 570 855 1140 1425
Nucleotide 0 145 290 435 580 725
Proximate composition and energy content
Crude protein 49.2 48.7 48.2 47.8 47.3 46.9
Crude lipid 9.6 9.5 9.4 9.3 9.2 9.1
Nitrogen free extract 21.2 21.0 20.8 20.6 20.4 20.2
Ash 15.9 15.8 15.6 15.5 15.3 15.2
Energy(Kcal/100g) 363.1 359.5 355.9 352.5 349.1 345.8
P/E ratio 133.5 135.5 135.5 135.5 135.5 135.5

vitamine mix: Per Kg contains VitA 2,000,000 IU, Vit D; 400,000 IU, Vit E 20,000 IU, Vit K; 2000mg, Thiamin
mononitrate 2000 mg, Riboflavin 5000 mg, Pyridoxine Base 2000 mg, Vit B,, 10 mg, Pantothnic acid 10,000 mg, Niacin
15,000 mg, Folic acid 500 mg, Ascorbic acid 20,000 mg, Inositol 30,000 gm

2Mineral mix: Per Kg contains NaH,PO,.2H,0 308.05 g; Ferric citrate 14.85 g;ax-cellulose 682.98 g

3Crude protein, crude lipid, Nitrogen free extract, ash and energy expressed on a dry matter

) 37 30
0OD410
1 uM p-nitrophenol

Bradford (1976)

A.0.A.C. (1984)
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Table 2 Growth and performance of sea bass fed diets containing different levels of composite feeding stimulants

Composite feeding Initial body Final body Total intake =~ Weight gain  Feed efficiency Survival rate
stimulants (%) weight (g) weight (g) (9) (%) (%) (%)
0 20.52+0.71 52.68+021 375.51+151° 156.68+0.19% 111.34+0.04° 87.2+4.4
1 20.68+0.62 55.36+1.14 403.32+15.0° 167.78+3.40° 111.84+1.03" 949+44°
2 20.22+056 56.52+0.81 398.03+4.21" 179.52+533" 121.27+1.69* 89.7+4.4°
3 20.02+0.62 55.05+0.14 384.61+10.1° 174.98+0.07™ 11857+6.02®% 923+7.7°
4 20.43+0.42 57.17+051 395.10+2.91° 179.81+1.87° 120.87+0.61* 94.9+89°
5 20.29+0.43 60.53+1.02 427.78+2.83%* 198.33+5.15* 122.28+0.29° 94.9+4.4*

*Values in each column having the different superscripts are significantly different (p < 0.05)

Hwang et al. (2003a, b)

5% Liou and Chen (2007)
(p <0.05) 4% 3% 2% 20%
(p <0.05)
5% 4% 3%
2%
5%
1% 4% 5%
94.9% 3% 2%
87.2% 5%
(p>0.05)
1~5%
Table 1
5%
Takii et al. (1984) (P/E ratio)
5- 133.5 49.2%
46.2% 9.6% 9.1%
#
(1991b) fig
5%
Fredette et al. (2000)
Papatryphon and Soares (2001) Xue
and Cui (2001)
3
Kumai et al. (1989) iy iy

21 iy Table 3
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Table 3 Specific digestive enzyme activities (units/mg protein) in sea bass fed diets containing different levels of
composite feeding stimulants

Neutral . i
Alkaline protease Acid

Composite feeding

Amylase Lipase

stimulants (%) protease Protease
0 211+10° 103 +41° 0.149+0.023° 0.071+0.023°  0.0172+0.0028°
1 281+67° 113 +43° 0.180+0.028° 0.092+0.024*  0.0221 +0.0036°
2 265 +42° 111+32° 0.172 £0.032% 0.107 £0.013*  0.0216 +£0.0012%
3 283 +35° 108 +17° 0.164 +0.036* 0.086+0.016™ 0.0186+0.0012
4 269 +23° 123 +22° 0.186 +0.031° 0.090+0.025%°  0.0202 +0.0027%
5 328 £23% 158 + 12?2 0.191 +0.016% 0.089+0.004*°  0.0211+0.0019?

*Values in each column having the different superscripts are significantly different (p < 0.05)

Table 4 Specific digestive enzyme activities (units/mg protein) in sea bass fed diets containing different levels of
composite feeding stimulants

Composite feeding

i 0, 0, i 0, 0
stimulants (%) Crude protein (%) Crude fat (%) Moisture (%) Ash (%)
0 16.43+£0.64% 7.40+0.26° 71.10+1.80° 3.93+0.15°
1 17.30+0.56° 7.57+0.35° 70.23+1.10% 4.00+0.20°
2 16.77 £0.35° 7.40£0.44° 70.47 £1.80° 3.96+0.11°
3 17.13+0.382 7.73+0.25° 70.83 £1.53° 4.30+0.20%
4 16.63 +0.40° 7.43+0.42° 71.10+2.02?2 4.50+0.20%
5 16.53+0.32° 8.30+0.32° 69.30+1.67° 4,13+0.25°
*Values in each column having the different superscripts are significantly different (p < 0.05)
5} 5% 16.43%
328 1~4% 5% 8.3%
211 4%
) 5% 4.5% 69.30
158 P < ~71.10%
0.05) =3 1% 4% 5%
(P <
0.05) ity 2%
0.107
0.071 (P < 0.05) 53 1% 1 (1987)
2% 5% Takii et al. (1986a)
0.0172
Table 4
3% 17.13% Kumai et al. (1989)
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Effects of Dietary Feeding Stimulants Supplementation on the Growth
and Digestive Enzyme Activities in Sea Bas (Lateolabrax japonicus)

Lie-Yueh Hwang’, Lie-Mei Chou and Shinn-Lih Yeh

Taihsi Station, Mariculture Research Center, Fisheries Research Institute

ABSTRACT

The objectives of this study were to investigate the effects of feeding stimulants as supplements of dietary
on the growth and digestive enzyme activities in sea bass, Lateolabrax japonicus. Fish meal was used as main
protein source in basal diets (49% crude protein). Composite feeding stimulants include L-Alanine, L-Glutamic
acid, L-Arginine, Nucleotide (with ratio 2:2:2:1, w/w/w/w). Sea bass fed the stimulants added diets for eight
weeks showed significantly higher total feed intake, weight gain and feed efficiency than those that fed without
stimulants (p < 0.05). Among them, the 5% composite feeding stimulants added group was significantly higher
than other groups in the total feed intake and weight gain (p < 0.05). The 5% group was higher than the 0% and
1% groups in feed efficiency. The survival rates (87.2 ~ 94.9%) were not significantly affected. The specific
activities of protease, lipase and amylase in stimulants added groups were higher than those that fed without
stimulants. The results showed that a supplement level of 5% composite feeding stimulants added had the best

growth performance and highest digestive enzyme activities.

Key words: dietary, feeding stimulant, sea bass, digestive enzyme

*Correspondence: 271 Chung-Yang Rd., Taihsi, Yunlin 636, Taiwan. TEL: (05) 6982921; FAX: (05) 6983158; E-mail:
liyuhw@yahoo.com.tw


mailto:liyuhw@yahoo.com.tw



