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Study on Business Cooperation between Fisheries and Other Industries
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Investigation of Juvenile Bluefin Tuna Distribution in the Sea of Japan Based on Information Obtained Using a Surface Water Trawl Net
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Non Destructive Method for Evaluating the Texture of Puffer Meat on its Response
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A variety of attempts have been made to improve fishery business operations and revitalize the economies of fishing villages, including adding value to fishery
products and developing direct sale systems. However, the producers and producing areas often lack the necessary resources and skills that are required to
make these initiatives successful. On the other hand, numerous companies are currently seeking to develop new business ideas that involve fishery resources.
This study investigates the possibility of establishing new business ventures by combining the resources of fisheries and other industries and analyzing possible
business strategies.
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The study showed that cooperation between fisheries and other industries has the potential to enhance the marketing, technological, and business capacities
of these villages and make them regional powers. In addition, the success of such cooperative initiatives was found to be dependent on 1) improving mutual
understanding via the exchange of information and developing cooperation systems, and 2) developing “win-win” situations through sharing profits and risks.
The study should also be useful for developing human resources capable of creating new business models that will change the perception of being trapped
among members of the fishing industry.

EE&5 N %
REEFENH2 Very interested 106 31.1
B\ D Interested 100 29.3
ERHVEL) Not interested 55 16.1
E<LEKNEV Not at all interested 80  23.5
REE No answer 0 0
5t Total 341 100

o _——

1) KEEEOEHELE IRRAICEENDHEFRDES
B FILLEDEENERZR D TS,
(EERERMFEERABAEY 5 —HN)

Percentage of companies having interest in business cooperation with fisheries.

Over60% of companies are interested.
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1) K& 3 RENOHRSAICEI DRERSSE . JF2RE (2009)
2) K& # I BECEFEBOEEICAIIT . BELRT . 48(5) (2010)
3)BHHET K& Sl EEmEgEv_17)b. JF2iE (2010)
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A scene at a business match fair providing opportunities of connecting fisheries
and other industries. Various new businesses have been born at the fair.
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Bluefin tuna individuals attract attention as an aquaculture target species, but the habits and distributions of juvenile bluefin tuna in the Sea of Japan are not
understood fully. Therefore, | am working with the Fisheries Research Agency to collect and identify juvenile tuna species, including bluefin tuna, using
a surface water trawl net. Furthermore, | am accumulating knowledge that will assist the sustainable harvesting of bluefin tuna resources by understanding
the distribution of juvenile individuals from information on water temperature.
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Through this study, | have developed a method for collecting juvenile tuna species effectively, and have found that more of these individuals are distributed
in areas with certain water temperatures. After several years, we have obtained an understanding in the Sea of Japan of juvenile tuna species, which are
the target fishery, including the current situation of habitation, and have discovered ways that will help us to preserve stocks of juvenile individuals. The results
of this study provide basic data for reinforcing stock management and ensuring sustainable catches of tuna resources.

CIRLE I I‘H' W ar 't
—1 e — =

3

b s
W =
cfocoocoe
are ceoc@Bi@ea
EEREI TR
'y o® Taoe0w

Y id

BER: o=0 1SS0 l1sSesn @z2
ZHR:o=0 1SeS10 NSes20 @

1) KEXRZRREMRPFADBAB CRE LY I 0% (2008) 2) BHABICHIT2 IOV I OMRDFRERM

Juvenile tuna individuals collected in the Sea of Japan by the training ship Koyo-maru (%fﬁlat}% /B 1999 FDHEER, I\D_“J(Ccké)

of the National Fisheries University (2008) The number of juvenile bluefin tuna caught in the Sea of Japan
(These individuals were caught using a Syunyo-maru trawl net in 1999)
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1) Mohri M et al.: Relationship between longtail tuna catches and water temperature on the Sea of Japan off the coast of Yamaguchi Prefecture,
Proceeding of the 21st Century COE International Symposium on Stock Enhancement and Aquaculture Technology- Memories of the Faculty of
Agriculture of Kinki University, 38, 68-75(2005).
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The rich fishing grounds of the Bisan-seto area of the Inland Sea are highly congested. Consequently, the activities of the stownet fishing boats that operate
in this fishery often conflict with the larger ships that sail in the area. We therefore investigated methods by which such conflicts could be reduced and
the safety of the stownet fishermen and marine traffic could be improved.
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Quantitative methods for evaluating the relative difficulties associated with ships being able to maneuver and the ability of stownet fishing boats to operate
need to be developed in order to reduce the potential for conflicts between these vessels in the area. The ability of stownet fishermen to determine the optimal
distance required for passing ships was therefore modeled, and these models are expected to serve an objective index that can be used by ships to avoid
conflicts with stownet fishing boats.

. : Stownet fizhing boat
(CELERE

v : Stownet
(CEE#)

M2) CFEERMHOHEIS—MMTIMEDBEREHET VOB
CHEFIVG. CFEERMICET T D —RIMITIMDREMD
RAHICHILGLT [T9OFBTED (Acceptable)]. [BFBDRER
(Marginal)]. [¥ETEEL (Un-acceptable)] EWofe 3 ER

1) CFEMREOHE
RBICRZH CEEL. BAZHALTRET D, BER
CFEREMEHOLBE MEZERL. FEI D,

T o rond " on PRI DR U TEATE 2.
e stownet is fixed by anchors, and then fishing operation is executed by
tidal current. The outline of model on acceptable passing distance between stownet fishing boat and
The stownet fishing boat stays above own stownet during fishing operation. ships:This model is expected to an objective index of 3 passing distance grades
“Acceptable” , “Marginal” , “Un-acceptable” which vary according to ship’ s size and
speed.
[&Z 2]

1) BHESED | HERFBLICHIT SBHREDERNIN . BAMBFRHANE . 116, 83-90(2007)
2) BHEFED | HEATEECH(IT DARBDEMIDBREIRIFIHR S KU — RV TRAAA DI TIRIBAHEOERMVIFE . BAMBZRHANE . 119, 51-58(2008)
3)BHEHRED | CFEHERN S —RITRIAIDREIRIERE CBI T2 CFERARERTHOTT /UL . BAMBFRMXE, 122, 139-148 (2010)
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In order to reduce the exhaust emissions from the marine diesel engines of fishing boats, we developed a low-oxygen / high-humidity intake system for
high-speed marine diesel engines. We also developed a system for reducing particulate matter (PM) in the engine exhaust. Using these two systems,
we examine the relationship between the characteristics of the intake air (oxygen concentration and humidity) and the exhaust emissions (NOx and PM).

Implementing these systems will reduce NOx and PM from fishing boats.

| AT DORER EKEFEEZFANDSHADENF Expected Contribution to Fisheries
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A highly accurate system for measuring PM emissions from marine diesel engines has already been developed by The National Fisheries University

(JIS B 8008-1:2009), and the system has appeared in several international magazines. In addition, numerous domestic reports nationwide fisheries papers
have been reported reductions in NOx emissions using the system. Indeed, the system has attracted considerable attention as an environmentally sensitive

system for the next generation of fishing boats.
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Test engine and NOx reduction system
Effect of NOx reduction

(S G
1) JIS 1HEEAAKE — BB RIE —. JIS B 8001-1:20089.
2) Maeda K, et al.: PM Emission from Ships ? How to measure and reduce PM during voyage. Paper No.87, CIMAC Congress 2010, Bergen

3) BIHEA0E fit1 34 : KSR - BINEHRKICAD NOX D 80%IEiE . 800 (P 224F) YUVIVIZFPUVIHiFEEs#ERYE . 123-124 (2010)
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In Japan, the culinary value of puffer meat is determined by the texture and freshness of the meat. Consequently, obtaining an accurate assessment of the
taste of puffer meat using non-destructive methods is highly desirable. The texture of puffer meat can be defined by its stiffness associated with mechanical
dynamics. This paper proposes a new assessment method based on the stiffness of raw puffer meat. The proposed method has been exercised by the
evaluation based on frequency response function obtained from its puffer meat.

HEDORLER EKFEZEEANDEPADEREF Expected Contribution to Fisheries
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Quality evaluations of raw puffer meat have generally been carried out by cognoscenti in marketplaces. The reliability of quality evaluation is dependent on the

skill levels of the assessors. Consequentially, a quality evaluation method that is independent of an individual’ s skill level is desired in the fisheries industry,
particularly quantitative and non-destructive methods. The proposed method employs a frequency response function for vibrations administered to puffer meat;
the method is a non-destructive, quantitative, efficient and straightforward procedure. In addition, the texture (stiffness) is estimated in condition of eliminating
poisonous innards, called migaki in Japanese. In raw puffers, the migaki state is the most useful one in after market in Japan. The effectiveness of the method

has been demonstrated by conducting destructive compression tests using puffer meat samples of finite size.These tests showed that the relationship between
the modeled and actual values is in good agreement.
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Measurement view of experimental setup Improvement of discrimination sensitivity on the proposed method
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2) KRN : T IADWINC e ARVEIET o THIEL . IUIORRHAY VRY DL Fi5 - TET [5<] 258 ~BNHSEWT JOME~. ILORRFEY VN
I LEHEE . 35-38 (2008)

3) Ohta H, Sasada K, Nakamura M:Non destructive evaluation method about the texture of puffers meat on its response. Proceedings of the
23nd International Congress Condition Monitoring and Diagnostic Engineering Management (COMADEM 2010),377-382(2010)
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Appetite depends on the appearance, taste, flavor and texture of foods, and foods with a “good” flavor, namely “good” taste and smell, are considered to be

essential. We therefore aimed to develop fishery products having no fishy smell.
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We found that the flavor of dried-laver, or Nori, which was selected organoleptically as premium grade, mild and delicate, because of the absence of “greenish”

flavor compounds, such as 2-pentenal and 2-hexenal. These findings conferred a brand of high quality on the dried-laver.

Resolving issues related to off-flavor of fisheries products is also our mission. We also found that fresh fish products are frequently contaminated with fuel or

petrol, and hard roe by alcohol from fermentation, and provided this information to the people involved in fisheries.

Various analytical instruments
for flavor.

DL kEEE |

An electronic nose.

A GC/MS for determination of
flavor compounds.

A

Flavor is essential for EEGEE IR ET, SEROTERIPMA, —
favorable foods. AoEEmITT Y E Dl - FARL EWEE R ET,
FHLE b ELE, e th

— We revealed the origin
of some off-flavored fishery

The premium dried-laver

have mild and delicate flavor! A sniffing GC.
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1) BlEsR=EED | [EEEE ARE—&] OaINE. TH 21 FERRNKEZARMNERR, BE (2009) .
2) Bz | ERKEYDERMS). Tl 22 FEAFKEFSEFTAR, BR (2010)
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Ohmic heating is a heating method used to heat food by passing electricity through food. Compared to boiling, ohmic heating equipment can heat food rapidly
and uniformly, which means that it is well suited to the heating and sterilization of products such as fish paste, beverages, and fruit juices. We are therefore
attempting to develop processing technology for fish products that maintain innate levels of inosiric acid (IMP) for extended periods.

HEDORER EKFEZEEANDESPADERTF  Expected Contribution to Fisheries

PERDITETHEINLI— K TLEOAAN L0 RMES T THY, HiEkky IMP 2035
BEEDIEECVET (M1)o ZO720HFEHIC IMP 3 /2o ~EEL . ’)i%@itlﬂ*”:%t&ofbi
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Many existing fish products, such as fish dried overnight, are produced without the addition of heat. However, this means that enzymes capable of degrading
IMP retain their activity and start degrading the acid, imparting bad flavor to the meat during storage (Fig.1). Using experiments on common mackerel and tuna,
it was shown that these enzymes can be denatured by heating at 70°C and that IMP in the fish meat can be maintained without being degraded for an extended
period time. Indeed, even though the heating temperature was less than 70°C, the degradation of IMP was suppressed (Fig.2). Ohmic heating can therefore be
used to process a variety of sea foods and extend their storage.

g NPT
- S #is I
A/ VB (IMP) 4 /32 (HxR) § — e
"f IMP53 AR B% 0 .
| (Rt o BEBE N NH
s 1 ¢ A J IMPOD
Hualh-ohl = ‘ | E ' N ET
MEEmE -
OH OH = QNN =55 I.:m: -
1) IMP OSBRI 2) NY)INADESBINEED IMP ZBDZE1L
Breakdown reaction of inosinic acid. Temporal changes in inosinic acid in the mackerel muscle after ohmic heating.
[5E XA ]

1) BHE: BRICHBITDY 1—/UNNAEMOREESER . /58K, 81 (2006)

2) Hideto Fukushima, Emiko Okazaki, Yutaka Fukuda, Shugo Watabe: Rheological properties of selected fish paste at selected temperature
pertaining to shaping of surimi-based products. Journal of Food Engineering 81, 492-499 (2007)
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Puffers belonging to the genera Takifugu and Lagocephalus are both poisonous, and capable of accumulating tetrodotoxin in a variety of body tissues
depending on the species. Although the consumption of puffer fish has a long history in Japan, similarities in the external appearance of various species
frequently results in mistaken identity and the consumption of the wrong species or tissues. There is therefore a need to develop a method for discriminating
between puffers in order to prevent puffer food poisoning.
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In addition to the mitochondrial DNA analysis, we analyzed amplified fragment length polymorphisms of nuclear DNA (AFLP) to clearly identify puffer species
and hybrids. The results revealed that Motosabafugu, a Lagocephalus puffer that has long been considered unsuitable for consumption, is in fact the same
species as the edible Shirosabafugu. We are currently developing additional AFLP markers for easily and reliably discriminating between puffers.
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The Motosabafugu (above) and the Shirosabafugu (below). Both of them have genetically been identified as the same species by our analysis.
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Neutrophils are a type of leukocyte in vertebrates and are considered to be a part of the innate immune system. The primary function of fish neutrophils is
similar to that of mammalian neutrophils; phagocytosis and killing invading microorganisms such as bacteria. However, the morphological characteristics
have been reported to vary between studies, even within the same species. In this study, the diversity, phylogeny and evolution of neutrophils were examined
using morphological characters, focusing on the staining properties of cytoplasmic granules.
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In the hadfish, a primitive vertebrate, only one type of granule (basophilic granule) was observed in neutrophils. Similarly, the African lungfish (Sarcopterygii)
also had neutrophils that contained only one type of granule (panchromatophilic granule). Conversely, teleosts, which are the most species-rich group, could be
classified into three groups (1, Il, 1ll) based on the granule composition of the neutrophil. The neutrophils of group | were considered to the prototype teleost
neutrophil, because this group includes primitive teleosts, such as the Asian arowana. If any group-specific functions are discovered, then these functions
could be used for examining the efficacy of immunostimulants or vaccines for fish.
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Numerous coastal fisheries have suffered extensive damage due to the algal blooms and hypoxia caused associated with by eutrophication in semi-enclosed
coastal basins. Although the biochemical aspects of these events have been extensively investigated, relatively little is known about the physical processes
associated with these events. This study therefore aimed to elucidate the fundamental physical processes affecting the formation of nearshore fishing grounds
and to construct a simulation model for the coastal fisheries environment.
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Field experiments examining instances of hypoxia and red tide were conducted in cooperation with fishermen in the Buzen Sea of Suonada taking prevention
of fisheries hazard into account. In addition, the characteristics of the wind drift current on red tides and the variations observed in suspended matter near the
basin floor in nearshore fisheries were examined in these studies. The study clarified the resuspension in tidal flats, sedimentation in fishing ports, and
distribution of sediment around the island of Kitakyushu Airport.
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Temporal variations of the vertical profile of turbidity due

to tidal re-suspension in Buzen Sea
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