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25 years of research on algal polysaccharides.

Furcellaran — a specific type
of carrageenan from
Furcellaria lumbricalis. ESTCAR

Furcellaria lumbricalis, 200 000 t wet weight.



Seaweed-specific
polysaccharides
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PHYCOCOLLOIDS

Phycocolloids — hydrocolloids deriving from seaweeds. :
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GELATION PROCESS - GALACTANS

Li*, Na* << Ca?*, Cu?t, NH,* < K*, Cs* < Rb*
\ : - Aggregated
double-helices

Non-specific action
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IRREGULARITIES IN THE STRUCTURE

Irregularity

Irregularities

Random irregularities in the structure stabilize the overall gel structure
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GEL PROPERTIES
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2.2% agarose gels, size of the micrographs: 8x8 um?
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SEAWEED CULTIVATION EXPERIMENTS




PROTEIN REACTIVITY

Reinforced Intertwined

Gel network
structure networks

Casein micelle
Carrageenan /\/ % — ﬂ

helix ——
Protein reactivity against

: 2 L{ . 1 % ’
o000 Gel promoting Casein 5 Pl Ay ‘
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/ cations Beta-lactoglobulin 5 Rz |
Gelatin asein micelles
U%;%(\ @

. Schmidt, 1982
Soy protein
Interaction between casein micelles and kappa
carrageenan helices. 10




ANTICOAGULANT ACTIVITY
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Red algal polysaccharides
Carrageenans
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(iota carrageenan)



CLARIFYING PROPERTIES

Some carrageenans are effective
clarifying agents for beer wort, beer
amd wine.

Semi-refined Chondrus crispus is often used.

Lower Mw = Lower effect

(a) Blank

(b) Furcellaran (2.5 ppm)
(c) Furcellaran (10 ppm)
(d) Furcellaran (40 ppm)

(e) lota carrageenan (20 ppm)

M. Saluri, M. Robal, R. Tuvikene, Hybrid carrageenans as beer 13

Reduction of proteiin haze in wines wort fining agents, Food Hydrocolloids 2019, 86, 26—33.



BIOLOGICAL ACTIVITIES

Effect on immune cells

(macrophages) activities.

No
polysaccharide

Native
-carrageenan

Degraded
l-carrageenan

Effect of carrageenan preparations (125 pg/mL) on HaCaT cell migration.

. Sulphated polysaccharides

i often show diverse biological
|
|

control O%Gy 100kGy 500kGy 1000kGy

Rice seedlings treated with native
and irradiated (-carrageenan samples.

L.V. Abad, et al., Nuclear Instruments and Methods in
Physics Research B, 2014, 336, 167-172.

14



POSTDOCTORAL STUDIES
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Tokyo University of Marine Science and Technology -

Eesti Teadusagentuur

(, o * Estonian Research Council
L4 2010-2012

A Iy Postdoctoral studies: ,Structure-property relations of red algal
-/, galactans of different sulfation levels” (iR RSB =D ELS
— FEEHXZEOBELERMEDER).




POLYSACCHARIDES FROM SEAWEED SPECIES OF JAPAN

Meristotheca papulosa
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FUNORAN

Funoran — polysaccharides from the red
algae of the genus Gloiopeltis.

Soluble in cold water.

Forms viscous solutions.

(i 0% | Glue-like properties at high concentration.

et

Gloiopeltis sp (Z/'))

hakodate-kajiwara




SULPHATED AGAROSES - FUNORAN

6-O-sulfated agaroses from
Gloiopeltis species.

Ho 9SO
HO

OH

o)
Funoran

Dissolution at 20 °C (1.5% funoran)

+ CaCl, solution

Rapid mixing

4 Gelation after 2 min

Transparent gels

Demonstrating funoran gelation
10 years after discovering the
phenomenon (local media of
Estonia).
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1.5% funoran solutions at 15¢C.



SULPHATED AGAROSES - FUNORAN

Food Hydrocolloids 43 (2015) 481-492

Cations enhance funoran gel formation in the orders:

Contents lists available at ScienceDirect - Foo
Hydrocolloids

Food Hydrocolloids g 2+ 2+ 2+ 2+
Sy Bas* >> Sr<t > Cast > Mg

journal homepage: www.elsevier.com/locate/foodhyd

+ + + + + i+
Cs* >Rb* >K* >NH,* > Na* >>Li
Funorans from Gloiopeltis species. Part I. Extraction and structural @omm
characteristics

Rando Tuvikene * "% *, Marju Robal %, Daisuke Fujita , Kadri Saluri *, Kalle Truus *,
Yuri Tashiro ¢, Hiroo Ogawa ¢, Shingo Matsukawa

Food Hydrocolloids 43 (2015) 649657

100000 100000

Contents lists available at ScienceDirect 1 Food
Hydrocolloids

Food Hydrocolloids oL

BaCI2

10000 10000
CsCl srcl,

RbCl cacCl
Funorans from Gloiopeltis species. Part Il. Rheology and thermal @CWMM 1000 KCl 1000 f—' MgClz
properties NacCl 2

journal homepage: www.elsevier.com/locate/foodhyd

~ ~~
Rando Tuvikene * ", Marju Robal ¢, Hugo Mindar ©, Daisuke Fujita ¢, Kadri Saluri *, ® 100 . © 100
Kalle Truus °, Tom Brenner °, Yuri Tashiro ©, Hiroo Ogawa °, Shingo Matsukawa © (al LICl o
~ ~
Algal Research 76 (2023) 103334 - -
Contents lists available at ScienceDirect = 10 10

> Algal Research

by 3 M J‘ 0.25M 0.12 M
ELSEVIER joumnal homepage: www.elsevier.com/locate/algal 1 1

- = e e = = e e = - -
m
Structural and physicochemical characterization of funoran extracted from | &&& 0.1 . : . : . : 0.1 . : . : . :
Gloiopeltis furcata by different methods ’ )
0 40 80 120 0 40 80 120

Marwa E. Atya™“, Xi Yang ", Yuri Tashiro ", Rando Tuvikene °, Shingo Matsukawa *
le:t{::‘:nvlvr:.::;:;;ﬂd Sci e n”;1;’::g:;i:;’z:;;t"mrrsm’ of Marine Science and Technology, 4-5-7 Konan, Minato-ku, 108-8477 Tokyo, Japan Ti m e (m i n) Ti m e (m i n)

© School of Narural Scie
4 National Institute of O

Health, Tallinn Universicy, Narva mnz 29, 10120 Tallinn, Estonia
aphy and Fishers, Eqypt

1.5% funoran solutions at 15 °C in the presence of various salts.



SULPHATED AGAROSES - FUNORAN
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characterization of a porphyran degrading enzyme with funoran

) side-activity from Zobellia uliginosa
NaCl concentration, mol/L
Md Musa Howlader, Andres Niroda, Renu Geetha Bai, Amal D. Premarathna,
Rando Tuvikene |
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RESEARCH AND ITS FOCUS

Bipolymers .

Isolation, purification

Characterization

Functionalisation
Interactions 5«%‘\’

&+ § :
Applications -

Structure-property relations of polysaccharides

Rheological properties
(texture, viscosity)

Biopolymers from marine biomasses

Biological
activities

Polysaccharide degrading enzymes

MODIFICATION, STRUCTURAL UPGRADING

Chemical, physical, enzymatic
modification -
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