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Strategic International Collaborative Research Program (SICORP)
Japan—New Zealand Joint Research Program
Executive Summary of Final Report

1. Project Title : [Extraction, analytical characterization and functionality evaluation of marine
lipids and carotenoids sourced from molluscs and marine algae |
2. Project Period : April 1, 2015 ~March 31, 2017

3. Main Participants :

Japan-side (up to 6 people including Principal Investigator)

Name Title Affiliation Role
Pl Masashi Associate P | Hokkaido University, | Evaluation of
HOSOKAWA | rofessor Faculty of Fisheries | bio-functions
Sciences of marine
lipids
Co-PI Toshiyuki Center National Research Identification
SUZUKI Director Institute of of active lipids
Fisheries Science
Co-PI Yutaka Adviser National Research Lipids and
ITABASHI Institute of fatty acids
Fisheries Science analysis
Collaborator | Ryuichi Researcher | National Research NMR analysis
WATANABE Institute of
Fisheries Science
Collaborator | Hajime Researcher | National Research Furan fatty
UCHIDA Institute of acid analysis
Fisheries Science
Collaborator Ami Doctor Hokkaido University, | Cell culture
KATSUKI course Graduate School of | and animal
student Fisheries Sciences experiments
Total number of participating researchers in the project: 9
Partner-side (up to 6 people including Principal Investigator)
Name Title Affiliation Role
Pl Donato Technical Cawthron Preparation of
ROMANAZZI | Consultant | Research Institute marine lipids
and lipid
analysis
Co-PI Michael Senior Cawthron Investigation
Anthony Research Research Institute of culture
PACKER Scientist conditions of
microalgae
Co-PI Serean Senior Cawthron Microalgae
Leigh Research Research Institute cultivation to
ADAMS Scientist produce active
compounds
Collaborator | David Research Cawthron Chemical
Timothy Scientist Research Institute analysis of
HARWOOD marine
products
Total number of participating researchers in the project: 5

(including retired PS. McNabb)
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4. Scope of the joint project

The aim of this project is to characterize marine lipids in New Zealand (NZ) aquaculture
products. By evaluation of health beneficial effects based on bioassay and chemical
analyses, new values on the seafood products as functional food could be demonstrated
and enhanced income in aquaculture and seafood industries. This project also promotes
collaboration networks in food and fisheries sciences in both countries.

5. Outcomes of the joint project
5-1 Intellectual Merit

New Zealand (NZ) aquaculture products such as greenshell mussel (GSM, Perna
canaliculus), Paua (Haliotis iris), New Zealand scollap (Pecten novaezelandiae) , Isochrysis
galbana sp.(Tisochrysis lutea) and Chaetoceros muelleri contained n-3 polyunsaturated
fatty acids (PUFAs) such as EPA, DHA, n-3 docosapentaenoic acid (DPA, 22:5n-3),
stearidonic acid (SDA, 18:4n-4), and several carotenoids. These extracts showed
anti-inflammatory effect on lipopolysaccharide-activated macrophage like RAW264.7 cells.
We identified mytiloxanthin and pectenolone as active compounds in GSM lipid extract and
SDA-containing glycolipids in Isochrysis extracts. Suppressive effect of n-3 DPA on IL-6
mMRNA expression in LPS-stimulated RAW264.7 cells was greater than that of EPA, and was
similar to that of DHA. Dietary GSM lipid extract newly commercialized by NZ company and
fucoxanthin-rich extract from isochrysis suppressed the weight gain of white adipose tissue
in obese/diabetic KK-AY mice. Furthermore, n-3 DPA markedly decreased serum neutral
lipid concentration through activation of fatty acid J-oxidation in the liver of KK-AY mice.

Isochrysis (Tisochrysis lutea) and Chaetoceros are effective resources for fucoxanthin
production. Central composite design indicated optimal conditions for fucoxanthin
production of Isochrysis (Tisochrysis lutea) in photobioreactor arrays.

5-2 Synergy from the Collaboration

We think that face to face meeting is very important to foster research activities in this
program. Total 4 times joint seminars were held in Japan and NZ to discuss research results
and plans, experimental methods and techniques for 2 years. To cooperate smoothly with
the research teams, we communicated frequently by e-mail. Furthermore, we held
international symposium “Lipids, Nutraceuticals and Healthy Diets throughout the Life
Cycle”, International workshop “Marine Functional Foods” and “Marine Bioactives
Workshop” by inviting domestically or abroad researchers and companies in the fields of
functional foods and marine foods at Hakodate, Japan and Nelson, NZ. We could offer
scientific information on functional foods. Researcher exchange could be enhanced and
strengthened the collaboration between both teams. Mr. Romanazzi studied on analytical
methods for fatty acid and carotenoids at Hakodate and Yokohama, Japan for 4 weeks. Dr.
Uchida, who is a young scientist in this project, studied on novel analytical method for furan
fatty acids during seven months at Nelson, NZ as a visiting scientist. We also encouraged
students to join the seminar for their experience.

5-3 Potential Impacts on Society

In NZ as well as Japan, life-style and habitats of people have changed. In NZ, obesity will
be the single biggest factor affecting to the health of people. The same situation for obesity
is also happened in Japan. Therefore, this research project focused on the identification and
characterization of marine lipid extracts from molluscs, algae and seaweeds in NZ
aquaculture products and bioresources. The evaluation of their bio-functionality was
conducted to clarify the possible health applications as functional food ingredients and/or
their use as high-value lipid nutraceuticals. The results obtained in this project promote to the
development of functional food, aquaculture and fisheries industries. Moreover, the results
also contribute to boost the brand image of NZ healthy seafood. The design of new functional
food ingredients and nutraceuticals supplements raise an export potency for the NZ
aquaculture farmers and food industries.
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1 HRXHERZ Publication of Articles etc.
1. 1 REWRXFAFAIHFEF—LEDILZE IR Original Publications (Articles co—authored with the Partner Research Teams)

FE LEEL EH.BEER. 5. 5. RV RTFE
2016 Yanzhu Tian, Donato Romanazzi, Kazuo Miyashita, Masashi Hosokawa. Bioconversion of docosapentaenoic acid in human cell lines, Caco—2, HepG2, and THP-1. J. Oleo Sci.,,

65(12), 1017-1022 (2016)

2017

Yanzhu Tian, Ami Katsuki, Donato Romanazzi, Matthew R. Miller, Serean L. Adams, Kazuo Miyashita, Masashi Hosokawa, Docosapentaenoic acid (22:5n—3) downregulates mRNA
expression of pro—inflammatory factors in LPS—activated murine macrophage like RAW264.7 cells. J. Oleo Sci., 66(10), 1149-1156 (2017)

1. 2.1 RERXEFUHARTF—LZEFTLEVEARAUHFRTF—LOHX)

Original Publications (Articles by the Japanese Research Teams only, excluding the Partner Reasearch Teams)

£

£EER. EB.BHEA. B S AU RTE

2016

Ryuichi Watanabe, Chika Sugai, Taichi Yamazaki, Ryoji Matsushima, Hajime Uchida,Masahiro Matsumiya, Akiko Takatsu and Toshiyuki Suzuki, Quantitative Nuclear Magnetic
Resonance Spectroscopy Based on PULCON Methodology:Application to Quantification of Invaluable MarineToxin, Okadaic Acid, Toxins, 8, 294, 2016

2016

#HARBZ, BEORFIE, BERARIEHIZN T, BRERESFHEE 57, 5, 117, 2016

2016

BBz, TRAMEESLZTOREARHFHDEEIL, RITHAEBREDIEE, 7IT7 vk, 12, 36, 2016

1.2. 2 RERX(AXRUARF—LEZEFLEVVEFAARF—LORX)

Original Publications (Articles by the Partner Research Teams only, excluding the Japanese Reasearch Teams)

£
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2016

Veronica Beuzenberg, Eric O. Goodwin, Jonathan Puddick, Donato Romanazzi, Serean L. Adams, and Michael A. Packer, Optimising conditions for growth and xanthophyll
production in continuous culture of Tisochrysis lutea using photobioreactor arrays and central composite design experiments. New Zealand Journal of Botany, 55, 64-78, 2017.

1.3 TOMDEEY HFAMETF—LLEOHEEDH) (K5, BELL) Other Media, e.g. reviews, books (Co—authored with the Partner Research Teams)
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Other Media, e.g. reviews, books (by the Japanese Research Teams only, excluding the Partner Reasearch Teams)

FE £EER. BB BHEA. B S AU RTE

2016 (#AJIIHESE., @2 EHAOT /AFOEEEREEE. New Food Industry, 58, No. 6, 7-12 (2016)

2016 |Yutaka Itabashi and Anis Kuksis [ Chiral High Performance Liquid Chromatography of Neutral Glycerolipids] in “Encyclopedia of Lipidomics (M. Wenk, ed.)”.

1. 4.2 ZOHMDOEEY (BXARRTF—LESFLVVEFARETF—LOKEH, BEELTL)
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2 BLERR(EIF—, T avT, oIy L) Presentations at Academic Conferences etc. (Seminars, Workshops, Symposia)
2.1 ZL2RBKREFAAEF—LEELDFHERK) Conference Presentations (Joint Presentations with Partner Research Teams)
FE =t HKRE.BEI.¥%4.15F. BB F&RH
= OHB FEXT-#)11HE 5 - = T F1K - Romanazzi Donato* Mcnabb Paul Simon., [n-3DPA(RaIH R AT UED K FEHAKICHITAE _
SH =]
2015 |FIAREE (Japanese)  |ayy seqs o e BARRT 1. B ABHE SR ESAEES , B, 2015/9/9 RERR
= OH FEY-#)IH5E - = T#IK-Romanazzi Donato, [n-3Ka YR AT UEE(DPA)DRAW264.7 07 7—FMRIZEITE %
SH =]
2015 | FIRER (Japanese) | pp somimii i) FHO0EE AAKELREEAS  HA, 2016/3/27 ARRER
OWNHE Z.EZE—.NIBEX. KBz, EELEH. IiE 2. LEKF. #)IIF#E . Donato Romanazzi,
2015 |BA3E (Japanese) |THPLC/PDA/QTOFMSIZ& 27T VAEMBED IR - BEDITEDRAF . FTR28EEBRKEFZRESFT KL, TR, 201643 A 26 RRA—FK
H~30H
= OLH#&F. #)IIF#5E . B TFHX. Donato Romanazzi, [ 22— —3UREDBESSUHMEREEICEFTFNIMREMED =
2016 | AR (Japanese) |ypse |, FR2BFEAAKESRHE RS, 8. 2016/9/10 s
2016 EKEE (Japanese) OH HE’F’]-\ 5%E;ﬁﬁs '%H“IEEE\ ET*D;Es Romanazzi Donato. rn—3|:3*j"\°>71>E§(DPA) 0)1{;%‘]%2*&&05%1&“:77D O nE%i
AR AP T7—2ICR I M AEEAL. FR28EEARKEFRILBE-RILERXZE K=, ENEE. 2016/10/22 =
OHajime Uchida*Michael Boundy* Donato Romanazzi=Matt Miller-Masashi Hosokawa* Toshiyuki Suzuki*Yutaka Itabashi. “Rapid
2016 |3 EE (English) detection and identification of furan fatty acids from marine lipids by LC/MS/MS”. Marine Bioactives Workshop, in Conference on mEEESES
Lipids, Nutraceuticals, and Healty Diets Throughout the Life Cycle. Nelson, 2016/11/10
2016 | AAZE (Japanese) OMNME ZE-Michael Boundy-Matt Miller* JE2FE— IER X - RJIE - K2 -RIE £-#)1I1HH -Donato Romanazzi . OEESE
am Lvap TLC/MS/MSIEAF 2V E—RICLDTIVBIMBEDHB A TEDEFE], FR2IFEB R KEZEREFFTKRE. ®K. 2017/3/27 =




2.2.1 PL£HER(EFAALF—LEZETLLAFRAIAZEF—LDHEIEK) Conference Presentations (by Japanese Research Teams, excluding Partner Research Teams)

gE i HERE. BB I.F2%4.15/. AB FEREAX
2015 | B4 (apanace) | QMIKEL /MUEE  BABE, ETHX, WHMET . MERME. BRI T OEBEHRRIH 5B N
A Lap FEINFIBERE | F29EhAT/AFARKEES. HR. 2015/9/5 ==
= OMIIHR. [RYU rIAILTREX YU FU O RERKREBFHAOEMDE], FUERTRAZXFHUFUORRE =B PR
=H . . 7 4o 22k S
2015 |AAKREE (Japanese) 2015/9/28 BFEE
2016 | %EE (English) OMasashi Hosokawa, Kazuaki Hashimoto, Kazuo Miyashita [ Chemical Structure and Beneficial Functions of n—3 PUFA-lipids ], s
A g 107th AOCS Annual Meeting & Expo, Salt Palace Convention Center Salt Lake City, Utah, USA, 2016/5/3 HTTER.
= OMINFESE . NEEAOT /AROEEES ). FI0RIAAXE -BREFRRER JURDaAVLIEERELTOBEBEEY ). KE)IX o
=H ~ ~ ~ 71 SHE
2016 |BA:E (Japanese) ZK=. 2016/5/15 BEEE
ORyuichi Watanabe, Chika Sugai, Taichi Yamazaki, Ryoji Matsushima, Hajime Uchida, Masahiro Matsumiya, Akiko Takatsu, Hiroshi
2016 |3 EE (English) Oikawa, Toshiyuki Suzuki [Quantitative NMR with external standard; application to marine toxin, okadaic acid] F17EB|EERHE IRRAA—FEK
FEEEFR.TT2)L2016/10/12
2016 |22E (English) OMasashi Hosokawa, [Anti-obesity and anti-diabetic effects of fucoxanthin through regulation of metabolic control factors . st
aal g International Synposium “Lipids, Nutraceuticals, and Healty Diets Throughout the Life Cycle”. Nelson, NZ, 2016/11/9. RTTER S
2. 2.2 24 H#R(AFAAEF—LEZSELVEFAIATE F—L DFHEFR) Conference Presentations (by Partner Research Teams, excluding Japanese Reasearch Teams)
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3 D=4 ayF-t3F—-LUROH LEDREWorkshops, Seminars, Symposia and Other Events
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(BARAIFEF—LELUV  FIEHBFAITFEF—.L E 4 ) Workshops, Seminars, Symposia (Organized by the Japanese and/or Partner Research Teams)
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The 1st Joint Seminar
[ Strategic
International
Collaborative
Research Program
(SICORP) Japanese—
New Zealand Joint
Research “Functional
Foods” ]

“Extraction, analytical
characterization and
functionality
evaluation of marine
lipids and carotenoids
sourced from molluscs
and marine algae”
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Donato Romanazzi

The 2nd Joint Seminar
[ Strategic
International
Collaborative
Research Program
(SICORP) Japanese—
New Zealand Joint
Research “Functional
Foods” ]

“Extraction, analytical
characterization and
functionality
evaluation of marine
lipids and carotenoids
sourced from molluscs
and marine algae”
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2016

2016/11/9

Donato Romanazzi
and Matt Miller

International
Synposium [ Lipids,
Nutraceuticals and
Healthy Diets
throughout the Life
Cycle]
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Donato Romanazzi

International Workshop
MarineBioactives ]
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4 BFEIZFDE{ERecord of Research Exchanges
4.1 BRAILISHEFEHREASNDIEIZEDEERecord of Visits by the Japanese Side to Partner Institutions
4.1.1 [BXR-8E5] (BFRAHABRF—LAVIS\—DH)(Japan—Overseas) Only those by Japanese Research Team Members
N = - P A%k (E%. BmA. ﬁ HiEE
FE HEH J&E B K4 AR R R E TR 1S £ ) AHEOAR %
e emim | |ma—S—5R. LY E2ET A S F—~ DB, RIS
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e . —1—S—SUR LY |E2E SIS F—~ OB M. BRI
2015 2015/11/4 2015/11/12 H M tiEEXRE 145 S A—ROVEREF | At EEEE LU T 0B 8
N . KEREHAER V22— e =1 —IUFR RV |ARITEE. DURDDLSMBIEEIZT
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4. 1.2 [BX-E5) (BRAFEF—LAV/N—LIHL) (Japan—Overseas) (Excluding those by Japanese Research Team Memebers)
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5 %8R Patent Applications
5. 1. BARAIOEIHEE Independent Applications by Japanese Research Teams
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