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of juvenile eel Anguilla japonica

This study investigated the synergistic effects of dietary supplementation of quartz porphyry (QP) and a lab-
oratory developed feed stimulants, BAISM (BS) on growth performance and utilization as the additives for juve-
nile eel Anguilla japonica. Six isoenergetic experimental diets (18.2 kJ/g) were formulated to contain 50% crude
protein, 15% lipid with or without dietary QP (Song-Gang stone, Davistone, Korea) and BS supplementation. QP
and BS were provided at 0% in the control diet (QoBo) and at 0.7% QP+0% BS (Qo.7Bo), 0.7% QP+0.3% BS
(Q07Bo3), 0.7% QP+0.5% BS (Qo.7Bo.s), 0.7% QP+0.75% BS (Qo.sBo.7s) and 0.7% QP+1.0% BS (Qo7B1,) in exper-
imental diets on dry matter basis. After four weeks of adaptation, triplicate groups of 30 fish initially averaging
15+0.1g (mean+SD) were randomly distributed into each aquarium, and they were fed one of the experimental
diets for 8 weeks. By the end of the feeding trial, weight gain (%), specific growth rate (%), feed efficiency (%)
and protein efficiency ratio of fish fed diet Qy;Bos, Qo7Bo7s and Qo7Bi1o were significantly higher (P<0.05) than
those of fish fed the other diets. But, Qo.7Bos, Qo7Bo7sand Qo7B1o were no significant differences (£<0.05). In chal-
lenge test, fish were infected by intraperitoneal injection of 0.1 mL bacterial suspension with Edwardsiella tarda
per fish after the feeding trial. As a result, fish fed QP and BS supplemented diets have a significantly higher
cumulative survival rate than those of fish fed control diet (P<0.05). In conclusion, these results indicated that the
optimum dietary supplementation level of QP and BS could be approximately 0.7% quartz porphyry+0.5%
BAISM (Qo7Bos) of diet based on WG, FER, SGR, PER, cumulative survival rate in juvenile eel 4. japonica.
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Table 1. Composition and proximate analysis of the six experimental diets

Diets (% of dry matter basis)

QOBO Q0.7B0 Q0.7B0.3 Q0.7B0.5 QO.7B0.75 Q0.7B].0
Ingredients
Fish meal' 59.0 59.0 59.0 59.0 59.0 59.0
Casein’ 8.0 8.0 8.0 8.0 8.0 8.0
a-starch’ 15.0 15.0 15.0 15.0 15.0 15.0
Dextrin* 5.0 5.0 5.0 5.0 5.0 5.0
Fish oil’® 3.0 3.0 3.0 3.0 3.0 3.0
Soybean oil° 6.0 6.0 6.0 6.0 6.0 6.0
Quartz porphyry’ 0.0 0.7 0.7 0.7 0.7 0.7
BAISM 0.0 0.0 0.3 0.5 0.75 1.0
Cellulose® 1.7 1.0 0.7 0.5 0.25 0.0
Other ingredients’ 4.0 4.0 4.0 4.0 4.0 4.0
Proximate analysis
Crude protein 50.5 51.2 50.3 50.6 49.7 50.5
Crude lipid 15.5 14.7 14.2 15.9 15.2 14.8
Crude ash 12.2 11.8 12.0 11.9 124 12.2

"“Provided by Su-hyup Feed Co., Uiryeong, Korea.
248United States Biochemical (USB), Cleveland, Ohio.
Ewa fat industry Co. Ltd., Busan, Korea.

*Dong Suh Oil & Fats, Changwon, Korea.

"Main containing minerals (% in Song-Gang stone): Ca 0.6; K 0.19; Na 0.071; Mg 0.02; Fe 0.28; Zn 0.001; P 0.01.

stone Co., Busan, Korea.

Provided by Davi-

°Other ingredients: 2% vitamin pre-mixture, 2% mineral premix (Bae et al., 2004).
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Table 2. The composition of feed stimulants, BAISM

Composition (%)
KH' <30
IMP? <20
L-type AA mixture’ <20
Betaine® <15

'Hydrolysates after removing pigments and metals with resin.
“Inosine-5'-monophosphate, Dae-sang, Co., Seoul, Korea.
* Amino acids: proline; threonine; methionine, Sigma Chemical, USA.
EAS FR A ER 3] o]xe] A-(Choi et al., 2002;
Kim et al., 2002a; Han, 2003; Yoo et al., 2007)5 #1% 3}
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Table 3. Growth performance, survival and whole body proximate composition of juvenile eel, Anguilla japonica fed six different

experimental diets for 8 weeks'

Diets’ Pooled
QOBO Q0.7B0 Q0.7B0.3 QO.7B0.5 QO.7B0.75 QO.7B].0 SEM7
Growth performance
Initial wt. (g) 14.9 15.2 15.1 15.2 14.9 14.8 0.07
Final wt. (g) 232 25.0 249 25.6 25.7 25.8 0.28
WG (%) 56.2° 64.0° 65.3° 68.7 72.5% 74.8° 1.64
FER* (%) 39.0° 445" 45.3" 47.7* 50.4%® 52.0° 1.14
SGR’ (%) 0.80° 0.88" 0.90° 0.93® 0.97* 1.00° 0.02
PERS (%) 0.71° 0.81% 0.82" 0.87% 0.92% 0.95° 0.02
Survival (%) 100 100 100 100 100 100 0.00
Whole body proximate composition (% of as-is basis)
Moisture 68.1 67.8 67.5 67.4 67.7 67.9 0.12
Crude protein 12.7° 13.2° 14.8° 15.4* 15.7° 16.2° 0.41
Crude lipid 16.4* 16.2* 14.7° 14.5° 14.2" 13.4° 0.33
Crude ash 2.82* 2.76™ 2.52% 2.43¢ 2.32° 2.29° 0.07

'Values are means of triplicate groups, values in the same row not sharing a common superscript are significantly different (P<0.05).

*Refer to Table 1.

3Weight gain: [(final body weight - initial body weight) / initial weight] x 100.

“Feed efficiency ratio: (wet weight gain/ dry feed intake) x 100.

Specific growth rate: [(In(final weight - initial weight) / days of the experiment] x 100.

“Protein efficiency ratio: (body weight gain / protein intake) x 100.

"Pooled standard error of mean: SD/n.
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Fig. 1. Cumulative survival rate after intraperitoneal injection with Edwardsiella tarda in six experimental group of juvenile eel, Anguilla
japonica. Diets: Control group (QoBy), 0.7% QP+0% BS (Qo7Bo), 0.7% QP+0.3% BS (QosBos), 0.7% QP+0.5% BS (Qo7Bos), 0.7%
QP+0.75% BS (Qo7Bo.7s), or 0.7% QP+1.0% BS (QosB1.), respectively. Date were mean of triplicate tanks of 10 fish. Asterisk and different
letters in the squares indicates a significant (P<0.05) difference by Duncan’s new multiple range test. See legend in Table. 1 for further details.
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