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1. The 10th Asian Fisheries and Aquaculture Forum — Book of Abstracts

2. Mekong River Commission (MRC) Catch and Culture, Vol. 17(1) - (3) in
2011; Vol. 18(1) - (2) in 2012.

3. Aqualnfo, Vol. 2(2), April 2013.

4. The Advocate, Vol. 16(2), March/April 2013.

5. Aquaculture Asia Pacific, Vol. 9(2), March/April 2013.

6. Mekong River Commission (CD)

7. Fisheries Information in the Lower Mekong Basin, Ver. 1 (CD)

8. Mekong River Fish database: A Taxonomic fish database for the Mekong
Basin (CD)

9. Tosko Banok, A-Mi Corporation, and Tanaka Sanjiro Co. (Catalogs)

10. Freshwater fishes in the Kingdom of Cambodia (5 posters)
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11.2015 Korea Abalone (Brochure)

12. Yeosu and Korean Tourist Maps, Korea Travel Guide
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Improvement in the giant freshwater prawn, Macrobrachium rosenbergii larval
rearing by using an electrolytic water system

Ya-Li Shiu, Saou-Lien Wong, Chun-Hung Liu, Shinn-Ping Yeh *

Department of Aquaculture, National Pingtung University of Science and Technology, Taiwan, R.O.C.

ftsyeh@mail.npust.edu.tw

This study aims to use an electrolytic oxidizing (EO) water system in a prawn hatchery. The trials
of the EO water generation efficiency indicated that available chlorine in the EO water increased as
the salinity and electric power increased, but was reduced as the water flow rate increased. The
growth of six aquatic pathogens was well inhibited by the EO water containing 1 mg/L of available
chlorine. NH3-N and NO,-N in water were also well removed by EO water, and the removal rate of
NO.>-N was much faster than that of NH3-N. The mortality of prawn zoea (Z) reared in EO water
was increased as increased level of available chlorine up to 0.4 mg/L after 72 h (0-42%). However,
Z were able to well survive in activated carbon treated-EO water for 1 week. For the on-farm use of
the EO water system in a prawn hatchery, larvae in the EO water group had faster development

and higher survival than those in the activated carbon group.

Keywords: electrolytic oxidizing, Macrobrachium rosenbergii, larval rearing, pathogen, water quality
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Bacillus subtilis E20-fermented soybean meal as a replacement for fish meal in the
diet of white shrimp, Litopenaeus vannamei
Ya-Li Shiu, Saou-Lien Wong, Chun-Hung Liu*

Department of Aquaculture, National Pingtung University of Science and Technology, Taiwan, R.O.C.

chliu@mail.npust.edu.tw

This purpose to this study was to improve the nutritional value and utilization of soybean meal
(SBM) for shrimp using an approach of solid-state fermentation with Bacillus subtilis E20. The
protein content and B. subtilis E20 proliferation significantly increased as the initial moisture
increased from 300 g kg™ up to 500 g kg'in SBM during fermentation. The protein content of
fermented SBM (FSBM) increased by 19% after fermentation, accompanied by an increase of
18.75% in the total hydrolyzed amino acids compared to SBM. The free amino acid profile and
content in FSBM also obviously increased by 374.9% compared to SBM. FSBM did not improve
shrimp growth, but the level which could be substituted in fish meal in a diet with 370 g kg™ protein
and 7 g kg™ lipid content increased compared to SBM. The maximal replacement levels of fish
meal in shrimp diet with SBM and FSBM were 37.42% and 61.67%, respectively, based on the
feed efficiency estimated by a broken-line analysis. It was concluded that FSBM fermented with B.

subtilis E20 can be a potential protein source used as a replacement for fish meal in shrimp diet.
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Molecular cloning and characterization of two trypsinogens in the orange-spotted
grouper, Epinephelus coioides
Ya-Li Shiu*, Saou-Lien Wong, Chun-Hung Liu

Department of Aquaculture, National Pingtung University of Science and Technology, Taiwan, R.O.C.
M9813001@mail.npust.edu.tw

The aim of this study was to clone and characterize two trypsinogens of the orange-spotted
grouper, Epinephelus coioides. Two full-length trypsinogen cDNAs, named T1 and T2, were 900
and 875 nucleotides, and translated 242 and 244 deduced amino acids (aa), respectively. Both
trypsinogens contained highly conserved residues essential for serine protease catalytic and
conformational maintenance. Results from isoelectric and phylogenetic analyses suggested that
both trypsinogens were grouped into trypsinogen group |. Both trypsinogens expression were first
detected at 1 day post-hatching (DPH), and exhibited steady-state expression during early
development at 1~25 DPH. Both expression and activity levels significantly increased after 30 DPH
due to metamorphosis. The increased trypsin activity was considered to be contributed from live

food and important for food digestion and survival of larvae during early larval development.
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Dietary administration of sodium alginate enhanced the immune responses, and
disease resistance of Taiwan abalone, Haliotis diversicolor supertexta

Chin-Chyuan Chang* and Winton Cheng

Department of Aquaculture, National Pingtung University of Science and Technology,

Pingtung, Taiwan 91201, Republic of China, changcc@mail.npust.edu.tw

The non-specific immune parameters including the total hemocyte count (THC), phenoloxidase
(PO) activity, respiratory bursts, superoxide dismutase (SOD) activity, phagocytic activity, and
clearance efficiency to Vibrio parahaemolyticus by Haliotis diversicolor supertexta were determined
when the abalone (4.5 0.4 g) were fed with the diets containing sodium alginate at 0, 1.0, 2.0, and
3.0 g kg™"; meanwhile, the survival rates of the abalone against V. parahaemolyticus infection were
also evaluated. The abalones fed a diet containing sodium alginate at 2.0 and 3.0 g kg™ for 14
days had significantly higher survival rates than those fed the control diet after challenging with V.
parahaemolyticus. The relative survival percentages of abalone fed the 1.0, 2.0, and 3.0 g kg™
sodium alginate-containing diets for 14 days were 16.1%, 40.0%, and 48.0%, respectively. The
SOD, and phagocytic activity and clearance efficiency to V. parahaemolyticus infection of the
abalone fed the 2.0 and 3.0 g kg™ sodium alginate-containing diets were significantly higher than
those fed the 1.0 g kg™ sodium alginate diet and control diet for 7 days. The PO activity, respiratory
bursts, SOD activity, and phagocytic activity and clearance efficiency of V. parahaemolyticus of
abalone fed the sodium alginate containing diets at 1.0, 2.0, and 3.0 g kg™ were significantly higher
than those of abalone fed the control diet for 14 days. It was concluded that sodium alginate can
be used as an immunostimulant for abalone through dietary administration to enhance immune
responses of abalone and resistance against V. parahaemolyticus, which were related to the dose

and timing of administration.
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NUCLEOTIES SUPPLEMENTATION IN A LOW FISHMEAL DIET ENHANCE
IMMUNE RESPONSES AND RESISTANCE TO Streptococcus iniae FOR
JUVENILE TILAPIA

Yu-Hung Lin'*, Jacques Gabaudan?, Shi-Yen Shiau™*
! Department of Aquaculture, National Pingtung University of Science and Technology, Pingtung, Taiwan
2 Aquaculture Centre Asia Pacific, DSM Co., Bangkok, Thailand
3 Department of Food Science, National Taiwan Ocean University, Keelung, Taiwan
* Department of Food and Nutrition, Providence University, Taichung, Taiwan

yuhunglin@mail.npust.edu.tw

The study was aimed to evaluate the effects of nucleotides (NT) supplementation in a low fishmeal diet
enhance immune responses and disease resistance for juvenile tilapia, Oreochromis niloticus x O. aureus.
Commercial NT (Rovimax NX) was supplemented at 0, 120, 240, 360, 480 and 600 mg NT/kg diet in low
fish meal (5%) basal diet. Each diet was fed to triplicate groups of tilapia (initial body weight 0.15 & 0.005 g)
in a recirculated fresh water rearing system for 10 weeks. Weight gain, feed efficiency and survival of tilapia
were not significantly (P>0.05) different among the dietary groups. Headkidney leukocyte superoxide anion
production ratio was higher in fish fed diets with >240 mg NT/kg than that in fish fed the
NT-unsupplemented control diet. Fish fed the diet with 240 mg N'T/kg had higher plasma lysozyme activity
than fish fed diets with < 120 mg NT/kg. The stimulation index of proliferation stimulated by mitogens of
headkidney isolated from tilapia were higher in fish fed diets with >120 mg NT/kg diet than that in fish fed
the control diet. After challenged with Streptococcus iniae for 7 days, the survival (>80%) of fish fed diets
with NT were higher than that of fish fed the control diet (56.7%). Results indicated that dietary
supplementation levels of 120-240 mg NT/kg diet can enhance immune responses and disease resistance for

juvenile tilapia, when the fish fed a low-fish meal diet.

Table 1. Superoxide anion (O,") production ratio, plasma lysozyme activity and survival after Streptococcus iniae

challenge for 7 days in tilapia fed differents for 10 weeks.

Dietary nucleotides O, production ratio Lysozyme Survival
(mg NT/kg diet) (U/mL) (%)

0 1.15+0.24° 139.33 +22.11° 56.7+5.77
120 1.66 +0.19® 122.22 +19.02° 80.0 +10.0°
240 1.88 +0.30° 182.22 +28.19° 80.0 +10.0°
360 236+ 0.42° 163.29 +32.10® 80.0 = 0.00°
480 1.24 + 0.30° 152.14 + 19.23® 86.7 + 5.8
600 1.17 + 0.28" 149.15 + 25.58" 86.7 + 5.8
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