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The spontaneous local business which make use of fishing villages resource
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Population structure of Purpleback flying squid
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Development for new fishery technology by using LED illumination technology
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Energy-Saving Technology for Marine Engines
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Nutrient cycling engine to connect forest and sea
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The risk of antibiotic resistant bacteria on cultured fish.
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Health benefits of marine products 7 o
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Seaweed mariculture for adapting to the change of coastal environment
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Development of ultrasound evaluation support system for fish meat by using soft computing.
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Many Japanese fishing villages are stagnating. The local business which make use of fishing villages resource and manifold function of fisheries will be focused.
In this study, “Spontaneous business” is important for Japanese agriculture, because Japan has many problem associate with fisheries and fishing village: food
problem or fishing village problem etc...l have investigated the method to improve the efficiency of fishing villages.

| AR DORLER EKFEZEEANDEPADERTF  Expected Contribution to Fisheries
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| have found that Spontaneous business is important that fishing villages resource and symbiosis/convection between urban and rural areas. | also found that
Spontaneous business is that connect “small production” with processing, distribution, food service and experiential tourism, be able to grow sustainably, and its
party fisheries income improvement or keeping their job.
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A shortage of materials of processed squid have become a serious problem in Japan due to the fact that Japanese squid fishing ships have been recently
excluded from overseas fishing grounds and because of the global Japanese food bloom. In collaboration with the Fisheries Research Agency, we have been
conducting genetic analysis of Purpleback flying squid, a species distributed widely Indo-Pacific Ocean, which is not mostly used as a food ingredient, in order to
find out its resource availability.

| A DORER EIKFEEENDESEAODHATF  Expected Contribution to Fisheries
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There are at least three types of Purpleback flying squid in the western Indian Ocean, and one type which grows larger is expected as a rich resource. Our study
has revealed the distribution and genetic relationship of the three types of the squid. It is also learned that the larger type is found predominantly near the coast
of Oman in the Arabian Sea. This result is useful basic information in the future resource development to efficiently seek and catch the targeted type of the squid
in the sea areas where a number of species exist.
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1) BEBEEDEIFIND NEAH Distribution of Purpleback flying squid by species type in Arabian Sea
(FA&31.8cm)

Purpleback flying squid (31.8 cm DML)
expected, to develop as new squid resources

(SEpEE)
KETRFERET DA DEOEEGRETNOMFOEE
(2ZxXH]
1) BEMEULIED  XFABRAOAGBEICHIS bEADHDDMH (RI]R)
A HERFHIHZERRS (FR26FE) . 65-68 (2015)
2) EMEULED © = bV RUFZDNABEREIINIC KD A 2 RF bEAADEGHNZEE. DNAZE Vol.23 84-88(2015)
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The Japanese anchovy stick-held, dip net fishing method is important in Yamagishi Prefecture. However, the number of fishermen that use this fishing method
has decreased and the livelihoods of the fishermen that remain active are threatened by high operating costs and fuel prices. In response to these high costs, we
developed an LED fishing light that is both energy efficient and revenue of this fishery.

AT OMER EKEZEEZEANDEPMADEREF  Expected Contribution to Fisheries
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Compared to existing halogen-based fishing light systems, LED fishing lights in this study can decrease power consumption by 90%. Field studies were
conducted in Yuya-Bay in Yamaguchi Prefecture. Briefly, both LED and halogen underwater fishing lights were turned on Thr. after sunset and a time series
analysis of the Japanese anchovy distribution around the fishing lights was performed using an echo-sounder. Experimental fishing was then conducted and the
echo-sounder and experimental fishing results were compared for both light types. The findings revealed that the quantity of Japanese anchovy attracted to the
lights was comparable using either type of fishing light. In addition, the LED lights were effective in attracting the anchovy to the surface, which is an important
prerequisite for dip net fishing. The findings suggested that LED fishing lights are effective and can be used to increase revenues from this fishery.

Time 18: 17
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1) SHERERARICIDKFIEDICEETS N2) JERIDAYIFATID
NI TFA DI RENTHDEERIZES HRRER
=g A time series analysis of the Japanese anchovy Fishing results were compared for
E—kE distribution around the fishing lights was both LED and Halogen light
. performed using an echo-sounder. underwater fishing lights.
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1) RIFIE © A D EREREOKPIOBRTORFE. BEKETYIZ7UT, 115, 53-57(2014)

2) R)IFK, FEFFEE | LEDKPAIORFELBENR. BRKEZZRELRGERR, 64, 11-16(2014)

3) IR, FERHE, PNEE. BEF B EZROHDLEDKPLTIC KD BRONBREDHEY I F A D RRECED <5Hb.
HIKERIF, 11, 44-53(2014)
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At present, the fisheries industry and marine transportation system have a compelling need to cut down on fuel consumption expenses, reduce CO2 emissions,
and ease their effect on global environment. Therefore, various energy-saving techniques are being considered for fuel saving. In this study, we have focused on
the energy-saving process of a marine auxiliary machine. Electricity consumption of the marine auxiliary machine has been reduced through the use of solar
energy and exhaust heat. Thus, the cost of operation has also been reduced.

| DR EIKEFEESENDEMAMDHEATSF Expected Contribution to Fisheries
ARG B G AT LEERL . INF THUB ST 2 o 7B ME O T ) 1 F 2 O 7
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EEZTVEY,

We have investigated the electricity consumption of the marine auxiliary machine by using an onboard power monitoring system, which has not been
considered till date. Additionally, we have measured the efficiency of power generation and heat collection of the onboard solar cogeneration system. These
designs and operation guidelines are expected to facilitate the energy-saving requirements of ships.
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1 ) %jj g_—*ﬁ:/ 2T @g_l_:ﬁu%a:% Experimental apparatus of the onboard solar cogeneration system.
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Experimental results of the onboard power monitoring system.
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Relation between the amount of solar radiation and the amount of heat

@ collection, electric-generating capacity.
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It is important for sustainable fisheries development to maintain the circulation of nutrient cycling between forest and sea. Our research aims to create “Distrib-
uted energy cluster” which achieves locally energy independent area connecting with several local energies such as photovoltaic. Furthermore surplus energy
from the clusters can make circulation of nutrient and compost in local district. We would propose, so to speak, “Nutrient cycling engine” which runs by solar
energy.

| AT DORLER EKEFEZEZEANDSHAMENF Expected Contribution to Fisheries
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The present study constructed a self-organization model for the formation of the distributed energy cluster. Our multi-agent model has rules for the introduc-
tion of energy facilities, and can achieve: 1) Energy exchange was achieved between neighboring houses, and surplus energy was utilized within the urban
district; 2) The formation of an “Energy cluster” is self-organizing. Our simulation indicated that stable energy exchange was possible when an “Energy cluster”

was formed within the district.
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Schematic drawing of “Nutrient cycling engine”.
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Department of Food Science and Technology  \Janabu Furushita
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Antibiotics are necessary for maintaining fish supply, however the use of antibiotics for food animals cause dissemination of antibiotic resistant bacteria. It is
concern due to the transfer of resistant gene to human pathogenic bacteria via food consumption. We performed antibiotic susceptibility test of fish pathogens
and study identity of resistant genes between fish farm bacteria and human pathogens.

| DR EKFEHEEZENDEHADHAIF Expected Contribution to Fisheries
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We found that antibiotic resistant genes isolated from fish farm bacteria were identical to that of human pathogens and the plasmid carrying resistant genes
transfer between different genera . As a result of antibiotic susceptibility, the ratio of antibiotic resistance of fish pathogens decreased gradually over the past 10
years. It suppose that the use of antibiotic to aquatic animal is low impact on human health.
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Ratio of antibiotic susceptibility of Lactococcus garvieae BRUEHIM & T FDREIEE B)
Electrophoresis of transferable plasmid isolated from antibiotic resistant
bacteria (A) and structure of resistant gene and its surrounding region (B).
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1) M. Furushita, T. Shiba, T. Maeda, M. Yahata, A. Kaneoka, Y. Takahashi, K. Torii, T. Hasegawa, M. Ohta: Similarity of Tetracycline Resistance
Genes Isolated from Fish Farm Bacteria to Those from Clinical Isolates. Appl. Environ. Microbiol. 69(9), 5336-5342 (2003).

2) M. Furushita, A. Okamoto, T. Maeda, M. Ohta, T. Shiba: Isolation of multidrug-resistant Stenotrophomonas maltophilia from cultured yellowtail
(Seriola quinqueradiata) from a marine fish farm. Appl. Environ. Microbiol. 71(9), 5598-5600 (2005).

3) &F % EH 2 RE B UTHEM 4 R SEBRE. BhEZ. 2REE. REEH. RFR=. SHE. FER. 2 185 2004~20094F(C
TURED SHBES Nz st L YIREERRE Lactococcus garvieae DEERIE 4 KERTE, 63; 59-64. (2015).
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It is very important to explore functional marine products from fish and seaweed and to develop functional foods. The purpose of this study is to establish the

evaluation system for the prevention of dyslipidemia. Farnesoid X receptor (£xr)-null mice that are animal models for dyslipidemia were fed a fish oil-containing
diet to validate their usefulness in the evaluation system.

HZ2DRLER EIKEEFEENDEMLDHERTF Expected Contribution to Fisheries

Fxr/KBE~ 7 A CABMEINEZEBERESESE, aryba—VE (T—y) ICHRFIRELNVOAE
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The feeding of the fish oil-containing diet significantly decreased hepatic lipid levels in £xr-null mice, compared to that of the control diet. The effect of fish oil
was clearly demonstrated in £xr-null mice. These results suggest that £xr-null mice are useful models for the functional assessment of marine products for the
prevention of dyslipidemia.

Lipid droplet

Control
Triglyceride Free fatty acid Cholesterol
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2) BHAINBZERR U Axr RIEXDAD

1) ERANBZEER U Ar KB D AD LA
FFBEE L NIL DB

FHBEDRE A A DA AT : _ o _
Oil red O staining of liver sections from Fxr-null mice fed a fish Hepatic lipid levels of Fxr-null mice fed a_ﬁsh qﬂ-c_qntamm_g diet or control diet.
oil-containing diet (4%) or control diet (corn oil; 4%) for 4 weeks. Values are presented as mean + S.D. (n=5). Significant differences were assessed by
the Student’s #-test (** p <0.01).

Representative liver sections are shown. Original magnification: 200x.
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1) C. J. Sinal, M. Tohkin, M. Miyata, J. M. Ward, G. Lambert and F. J. Gonzalez: Targeted disruption of the nuclear receptor, FXR/BAR, impairs

bile acid and lipid homeostasis. Ce// 102, 731-744 (2000)
2) M. Miyata, Y. Sakaida, H. Matsuzawa, K. Yoshinari and Y. Yamazoe: Amelioration of disrupted hepatic lipogenesis in Fxr-null mice by human

FGF19 treatment, Biol. Pharm. Bull. 34, 1885-1889 (2011)
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Flora and mariculture are influenced by the coastal environment changes such as water temperature, nutrient and so on. Nori production is decreasing
because of the environment changes and the low genetic diversity of strains being used for mariculture. Our Lab. is trying to get the useful resources adapting
to the recent coastal environment from local seaweeds.

| AR DORLER EKEFEZESEANDESHAMERF Expected Contribution to Fisheries
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Our Lab. found the new habitats of rare Pyropia tenera (Asakusa-nori) and Pyropia tenuijpedalis (Kaigara Amanori). In Yamaguchi prefecture, Py. tenuipedalis
is cultivated around natural habitat and some products of the area brand are already developed. Discovery in the new habitat of this species can contribute to
increase of mariculture production. Moreover, Py. tenera has some special tastes compared with traditional Nori products, and this species has potential of new
area brand.

BB ) RAICEBLTWSHA A Y /UL EER) RAICEBLTCWVWS PO IT /U EHEEER
FEEIEAR Pyropia tenera growing at natural habitat and its herbarium

Pyropia tenuipedalis growing at natural habitat and its herbarium
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Genetic diversity in rare aquatic species is required for species to adapt to environmental changes and could be important genetic resources in their selective
breeding. There is an increasing awareness of the need to conserve genetic diversity in such species, because concerns over the loss of genetic diversity have
been widely recognized in recent years. In this study, we aim to describe the genetic variation and its partitioning among regional populations to contribute to
the conservation of these species.
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We revealed that the level of genetic diversity in a rare, large predatory fish akame (Lates japonicus) is unusually low compared to other marine fish, being the
lowest levels of genetic diversity among vertebrate populations. In addition, we demonstrated that genetic drift played a significant role in evolution of iwame,
arare, markless form of the red-spotted masu salmon ( Oncorhynchus masou ishikawae ). The present results may provide a framework for genetic management
of these rare aquatic resources.
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This work aims to develop an ultrasound evaluation support system for a fish meat by using a brain inspired computing. In current works, | develop an
ultrasound scanning equipment for the fish meat, and a display system for an ultrasound image.
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Tissues in the fish body are able to be seem by the ultrasound scanning equipment developed by my laboratory. In addition, development of the visualization
of the evaluation data and the display of the ultrasound image are currently underway. The contributions to the fisheries industry in this work can be expected
as follows; (1) to non-destructively evaluate for the fish meat, (2) to provide an evaluation index for the quality of the fish meat, and (3) to apply to diagnosis for
parasites and foci hidden in seafood.
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