ISAP newsletteDecembei 2020

International Society for eW for 1‘1
. \%0 i //("
AppliedPhycology T (] o’
£ =3
s | IR, S
AL g
NEWSLET TEFNG#
Va | &
ISAP
ISSN 22083146
ISSUE 22020 December220
Message from the PreSIdENT...........uueiiiiiieeee e nnnr s e e e e e e e e e e 1
MeSSage fromM the EITOF.........ooiiiiiiiie et e s emmr e e e e e e e 2
Unlocking the blue biorefinery: Macroalgae as versatile biomass.............ccccccvieeeeeeeeeieeeeeeeeenn, 3
EABA: Novel Food Priority LISt 2020.........cccoiiiiiiiiiii i e rrne e s e e e e e e aeeeaaeaaaaaaassanans 6
TRAINING COURSE & WORKSHOP REPORT: Challenges and applications in nhiizdoa
biotechnology, Mexico, 17-215t February 2020...........cc.ccveieiiiieeeeeieeie e seeseesre e seee e sraesneas 10
NEWS QN VIBWS ... ettt smme e e e ettt e et e ettt et eeeeeeenneassaassaaasaaaaaaaaaaseessmaseesaeessasssssssnnsssnsssnnns 15
International Society for Applied Phgiogy (ISAP) Newsletter Article Submission Guidelines..20
ISAP CoNntacts and OffiCEIS. .. uuuuuuiiiiiiiiiiiiiiiirrnr e e e e e e e e e e e e e e rrre e smmme e e e e e e e eeees 23

This Newsletter and other information on ISAP can be retrieved from the ISAP waligitévww.appliedphycologysoc.org/



http://www.appliedphycologysoc.org/
file:///C:/Users/Customer/Downloads/ISAP%20newsletter%202-2020%20VER%204%2001012021.docx%23_Toc60666806
file:///C:/Users/Customer/Downloads/ISAP%20newsletter%202-2020%20VER%204%2001012021.docx%23_Toc60666807
file:///C:/Users/Customer/Downloads/ISAP%20newsletter%202-2020%20VER%204%2001012021.docx%23_Toc60666808
file:///C:/Users/Customer/Downloads/ISAP%20newsletter%202-2020%20VER%204%2001012021.docx%23_Toc60666809
file:///C:/Users/Customer/Downloads/ISAP%20newsletter%202-2020%20VER%204%2001012021.docx%23_Toc60666810
file:///C:/Users/Customer/Downloads/ISAP%20newsletter%202-2020%20VER%204%2001012021.docx%23_Toc60666810
file:///C:/Users/Customer/Downloads/ISAP%20newsletter%202-2020%20VER%204%2001012021.docx%23_Toc60666811
file:///C:/Users/Customer/Downloads/ISAP%20newsletter%202-2020%20VER%204%2001012021.docx%23_Toc60666812
file:///C:/Users/Customer/Downloads/ISAP%20newsletter%202-2020%20VER%204%2001012021.docx%23_Toc60666813

ISAP newsletteDecembei 2020

Message from the PresidenDr. Céline Rebours

Dear ISAP Members,

After a year full of challengeg,is now my pleasure tannounce thpublication of thesecond issue of
ISAP Newsletter for 200.

With the postponement of the conference, most elected members of the Eetenarislywolunteered
to continue in their role for an additional year. | wish to thank them for dieglicationand supporto
our society In thelast few months,the EC membes have been preparingur society for the next
trienniumto sustain and growts activitiesafter our ISAP2021 Conferencewould like to thankin
particular our new communication coordinat&ipna Moejesand ourtrainingworkshopcoordinatoy
Roberto De Philippis for their remarkableefforts in restructuring thesprimordial activities for our
society.l would like toalso toexpress gratitudeur editorin-chief, Sasi Nayarfor preparinganother
issue of théNewsletterandhope ya will enjoyreading thidduring this vacatioh

We have all spent 2020 connecting onliaed| wish to acknowledge thgreat effort of thelapanese

Local Organizing Committedor reorganisingthe ISAP conference under a virtual formdthe

conference will stream from tHef" May 2021and wi | | t hen kdeecmamel 6a wanitlidb
13" August 2021 You will find detailed information and the latest updates t@thgramme and events

under the ISAP2021 conferengebpageFaceboolkandinstagrampages.

Registered delegates will be able to access all content gbtiierencesuch as oral sessions, poster
(or short presentation) sessions, special sessions, panel discussions, lsgteces and keynote
sessionsVarious networking programs such as B2B meetidjibition booth, and student & young
resear cimail seforganised to accelerate interactamong participantsiVe would like to
invite you togo on our webpage and regist&he abstract submissiagsinow closed but you can still
submit aspecial sessionntil December 3%, 2020. The call can be found on th®AP2021 conference
webpage Further, thanks to the support dSAP, EABA, GlobalSeaweedSTAR and AlIG the
ISAP2021 Organising Committee has seculede grantsthatwill becomeavailable to finance your
participation in ISAP2021You will find information onthe eligibility conditions, deadlines and the
process t@applyonthe conferencevebpage

With the start of thé&lew Year | will request you to ensutbatyour ISAP membershifs still current
The membership fees amitical in ensuringthe activities of the society. Membership fees support
maintenance of the website, funding workshapd training programs in algal biotechnology as well as
sponsoring student travel gran¥ou canalso contribute with a donation. Fiurther detailsplease
consult our webpager contact the ISAP Secretary/Treasurer Valeria Montalescot

Finally, | would like to emphasighan ISAP operatessolely on the volunteer work of its executive
members anchembersThis measthat all membersan participate in the activities of the society. We
would appreciate your ideas, feedback on ISAP, news, and announcements of interest for ISAP
members.We would also be delighted to receive articles for our forthcoming issues of the
newsletter due inMay 2021.For further details, please contact either the Editor of the newsletter (Sasi
Nayar), or the ISAP Secretary/Treasurer (Valeria Montalescot) whose contact details can be found at
the end of the newsletter.

ISAP looks forward to a brighter 2021 foredhlalgae community andon behalf ofthe Executive
committeel am wishing you and yours a safe, healthy, and prosperous new year!

Céline Rebours

President, International Society for Applied Phycology
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Message from the Editor Sasi Nayar

Dear Colleagues,

At the outsetlet me wish you and your family happy holidays and a healthy, happy and prosperous new
year2021 When we compiled the last issakthe newsletter 2019 little did we anticipate on what

lay ahead in 2020Dne would not have thought that our miatticipated congress would beasualty

of the pandemic. In the face of adversity, we came up with some very novel tools to go about with our
businesand a new format for owongressAs we compile this issue many countries in Europe, Asia,
South and North America are doiitgough in containing the virus. Our thoughts are with them hoping
that the vaccine will hopefully end this pandemic.

With all that is going on and thédnallenges we faced, the Editorial Committee is pleased to bring out
the final issue of the newsletter for 2020. | must thank our colleagues who contributed articles without
which this issue would not have been a realityould also like to thankeling Fiona and the editorial
review committee for their assistance in compiling this issue.

This issue of the newsletteas two articles and@ostevent report o ISAP fundedraining course and
workshop. The first article in this issue by Kraan onbé@refinery approach to valorise marine
macroalgal(seaweedsdiomass. The article refers tsastainable approach fohctionation into a wide
spectrum of valuable products using multistage cascade prodeasiesr than a conventional solvent
based apmach, the article recommends green chemistry and refers to a recently published book titled
BGustainabl e Se amtleedabk sEreesdiuanced iroGrdaereusiainable Chemistry

The second article by #elli et al., is a summary of recommendasfrom a group of experts from the
European Algal Biomass Association (EABA) on candidate species of microalgae and seaweeds as
novel food ingredients. EABA undertook this exercise to facilitate approvals from regugengies

in the EU The metrics sed bythe experts were based on access to scientific information in the published
literatureas well as the economic potential of the species.

The final article is a postvent report by Olguin on the ISAP funded training course and workisleop

6Chall enges and appl i catéhetdrdrem therl7d 2if Febrway POPGih bi ot
Veracruz, Mexico. This training course and workshop saw participation by 29 researchéviekiom

Colombia, Cuba, India, The Netherlands and Chile

We hope you find this issue of the newsletter informative. As always, please do not hesitate to contact
one of us from the editorial team if you have any ideas of contributing an article in the next issue of the
newsletter. As you can appreciate, we a@weays looking for articles to complete a newsletter issue.
You will find the guidelines at the end of the newsletter.

As we sign off, we the editorial team, wish you and your families the very best in the new year.

Sasi Nayar,
Editor of the ISAP Newslter
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Unlocking the blue biorefinery: Macroalgae as versatile biomass

S.KRAAN

The Seaweed Company BV, Lange Haven 132, 3111 CK Schiedam, Netherlands

Corresponding authorStefan.kraan@theseaweedcompany.com

It is well known that seaweeds (macroalgae) or their constituents have great potential as products in
food, feed, cosmetics and biomaterials and the functional food markets. Other novel productmbas
macroalgae have truly entered the market in recent years and starting to become accepted. Many studies
have shown that marine macroalgae are unrivalled sources of bioactive molecules with the potential to
maintain and improve health through inclusiorother foods or feed. Seaweeds offers a wide range of
interesting bioactives, and with over 10,000 species identified globally it is of interest to be able to
extract these compounds. Hence, seaweed fractionation into a wide spectrum of valuable ysduct
multistage cascade processes offers a sustainable approach of exploitation of this resource (Figure 1).
This Ablued biorefinery processing approach sho
biomass utilization and to lower the wast&ctions or preventing any waste materialseméorcing the

circular economy. On top of this, macroalgae also have high potential to advance sustainability through
many diverse applications from chemicals and solvents to bioplastics. However, recendydio@e
emphasis are placed on the sustainability and green technologies of the biomass resource itself and the
extraction and application techniques, hence our blue and green technologies becomes a turquoise
biorefinery.
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Figure 1: Showing majoconstituents and their application and value in brown, red and green
algae (Taken from Torres et al. 2019 with permission)
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Over the last decades an increasing global issue takes place i.e., proliferations of green, brown and red
seaweeds, caused mosblpably by eutrophication in combination with climate change. Examples are
green tides (Normandy in France, Yellow Sea in China, Indian River, Florida, and Sargassum in the
Caribbean basin being estimated at 20 million tonnes alone, Wang et al., 2019aj®w&aommon
phenomenon and often a nuisance becoming an economic threat, nevertheless it also might present an
opportunity (Figure 2).

As a raw material, cultivated seaweeds offer important advantages in terms of sustainability, as:

i) cultivation in the sea does not require arable land and freshwater inputs and requires
minimal human intervention,

i) fertilizers are not needed since nutrgeate absorbed from the surrounding water,

iii) seaweed present a rapid reproduction growth rate and offer high biomass vyield,

iv) the fast growth rate helps to reduce atmospheric greenhouse carbon indirectly through
photosynthesis and supply oxygen to the séagas ashorttermcarbon sink and help to
alleviate ocean acidification (Kraan, 2013).

Seaweed cultivation, harvest, and reuse of excess nutrients from the aguatic environment is a promising
approach for sustainable resource nutrient cycling in a esgéve economy while significantly
reducing eutrophication (Seghetta et al., 2016).

Figure 2: Local green tide in Ireland

This year a book was published to address this subject and it is®adieinable Seaweed Technologies
in the book serieAdvances in Green Sustainable Chemidtrgeals mainly with sustainable cultivation
and resources, green biorefinery andjiplications (Torres, Kraan and Dominquez, 2020).

A diverse range of subjects are addressed ranging from the sustainability of the seaweed biomass, the
concept of green biorefinery and the opportunities, to the bioactive components, properties, and
applicdions in part 1. Part 2 and 3 deals with storage, conditioning, modification, extraction and
emerging extraction technologies. Part 4 explores green purification technologies while part 5 looks at
biofuels and catalytic conversion. Part 6 looks at theiggtjins of seaweed as biomaterials. Part 7 and
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8 deals with the diverse range of applications to improve sustainability of processes and use to finish
with a life cycle assessment of macroalgal industrial systems

Looking ahead and taking the UN SustaitigbDevelopment Goals into account together with the
Global Societal Challenges, seaweed might very well be one of the main key drivers for inclusive
economies with the ability to restore natural ecosystem services (Thomsen and Zhang, 2020).

Conclusions

The future of the seaweed industry in Europe will start to shift, basically meaning that industrial wild
harvesting of fucoid and kelp forests will be phased out over the nekb i@ars, while making

all owances for small cychantd hagvest. ThélikLiBasce blgae wdesi(grekbn; s u s t
Ulvasp., redSoliera chordaliand brownSargassursp.) can still be harvested commercially and used

as biomass feed stock. In general production will move to cultivation of seaweeds (predominantly kelp

and a few red seaweeds) to fuel the current industries and allowing for new emerging technologies and
industries to develop. Europe is entering seaweed version 2.0 but the update will take a bit of time.
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EABA: Novel Food Priority List 2020

G.CHINI ZITTELLI **, C. UNAMUNZAGA 2, AND S.MANGINI 3

nstitute for BioEconomy (IBECNR), Italian National Research Council, Rome, Italy
2Fitoplancton Marino, S.L., El Puerto de Santa Maria, Andalusia, Spain
3Archimede Ricerche S.R.L., Camporosso, Liguria, Italy

*Corresponding author graziella.chinizittelli@ibe.cnr.it

Abstract

This article details the recommendations of a group of experts from the European Algae Biomass
Association (EABA) on a list of microalgae and macroalgae (seaweeds) candidate species to facilitate
approvals fromregulatory bodies as novel food. These recommendations have been developed based on
a few metrics such as information in the published domain and the commercial significance of the taxa.

Disclaimer

The documents: "Algae as Novel Food in EurefiABA Information Paper”, (2020 November 25)"

and "EABA Novel Food Priority List", (2020 Nov. 26) have been drafted by Dr. Graziella Chini Zittelli
(IBE-CNR), Dr. Carlos Unamunzaga (Fitoplancton Marino), Dr. Silvio Mangini (Archimede Ricerche),
Dr Vitor Verdelho andr JeanPaul Cadoret on behalf of EABA. The information and conclusions in
this report should not be treated as binding on the individuals, companies and organisations involved.
The information and conclusions listed hereafter should not be treated s lincthe individuals,
companies and organisations involved. No liability is assumed for the use which may be made of the
information contained herein. The individuals concerned have offered their views in a personal capacity.

Methodology

0. The algadiomass sector has a relevant need for new Novel Food approvals to stimulate the growth
of the sector, requiring a list of promising candidate species.

1. Thislist of macroalgae (seaweed) and microalgae candidates was proposed along the last two years
by EABA members and experts in the algae biomass sector.

2. The two criteria for the algae for the next Novel Food candidates was (1) the available scientific
information and the (2) economic potential

3. Without a relevant sci ent idomptextibepmabss amalthariceaso wl e ¢
of presenting a proper file request for Novel Food approval

4. The subjectivity of the two criteria requires a quantitative metrics that can be based in Google
Scholar and Google Patents with number of references in documents

5. The proposed metrics aims to bring to the curation, quantitative data to support the decision making,
for the potenti al ranking of promising fAspeci e

1 GSisthe number of documents with the reference to "species” using Google Scholargihiglis a
tool for large numbers

1 GPis the number of documents with the reference to "species" using Google Patents; this is a good
tool for large numbers

T GS+food is about the references in GS that i n
directonwler e t he reference food is along the fAspec
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1 The ratio GS+food / GS shows the relevance of food in the number of references in Google Scholar;
when x100 = % of food related references (not the number of documents)

the higherSthei gher f ood rel evance for the fispecieso
the higher P the higher business relevance considering that some food related patents exist if there
are commercial applications

1 SxPisanindexthat combines the relevance of food related publications withcefer "species”

with the relevance of references of "species" and food in Patents documents.

= =4

Microalgae in the Food Catalog (and Union List) Food that was consumed ndtconsigered fo becamovel fogl
Notnovel (52 Google &= Google P=
Species Scholar (GS| GS+food| GS+food/GS Patents (GP GP+food| GP+food/GP SxP
Arthrospira platensisraerlBpirulina platensis) 67 300/ 38800 0,58 10 430 7363 1,42 0,71
Aphanizomenon féagiae 12 000/ 5950 0,50 1459 813 1,79 0,56
Chlorella vulgaris 92 700/ 43 200 0,47 13 144 8 453 1,55 0,64
Auxenochlorella pyrenoidosaérlChlorella pyrenoidosa) 29 000/ 15000 0,52 5224 3601 1,45 0,69
Jaagichlorella luteovirfdisrerlChlorellauteoviridis) 342 182 0,53 1387 1316 1,05 0,95
Tetraselmis chi@ppproved as Novel Food since March 2014) 3520 2510 0,71 475 0,00 0,00 0,00
Odontella auri@pproved since December 2002) 2140 1190 0,56 0 0,00 0,00 0,00
Under some approv@ot ranked)
Phaeodactylum tricornuspiation pending for extract and @thendactylum) 30 300/ 17 500 0,58 6 608 4948 0,75 0,43
Euglena gracifigplication pending for biomass is undesvak@£ion) 39900/ 12000 0,30 8 476 6 235 0,74 0,22
Galdieria sulphurdtinder approval for phycocyanin extraction) 2920| 1360 0,47 454 3,00 0,00 0,00
Haematococcus pluvialisaxanthin oleoresin approved) 18 100, 13100 0,72 9178| 7 388,00 0,80 0,58
Candidates for Novel Fo@ubt ranked)
Arthrospirenaxima 13700/ 9860 0,72 3755 2680,00 0,71 0,51
Graesiella emersdioiirtierlChlorella emersonii) 2040/ 1170 0,57 1677 1469 0,88 0,50
Mychonastes homosphderenérlZhlorella minutissima) 4140 2860 0,69 2271 2012 0,89 0,61
Auxenochlorella protothecgideserlhlorella protothecoides) 8330| 6000 0,72 3534 3114 0,88 0,63
Chromochloris zofingiefisimgerlZhlorella zofingiensis) 3490 2720 0,78 1274 1150 0,90 0,70
Chlorella sorokiniana 12 500/ 7 440 0,60 3339, 2680,00 0,80 0,48
Parachlorella kessleri 1 550 942 0,61 1313 0,00 0,00 0,00
Dunaliella salifarmerlipunaliellbardawil 29830/ 17 730 0,58 9535 7 164 0,74 0,43
Microchloropsis gaditamamn@rlyjNannochloropsis gaditana) 5670 3720 0,66 1589 722 0,45 0,30
Nannochloropsis oceanica 3320/ 2300 0,69 845 0 0 0
Nannochloropsis oculata 12200, 8820 0,72 2241 2 0 0
Nostoc commune 8920/ 4190 0,47 2484 1302 0,52 0,25
Nostoc sphaeroides 850 525 0,62 237 186 0,78 0,48
Haematococcus lacudmisrierlyiaematococcus pluvialis) 17800] 12800, 0,72 9 000 7272 0,81 0,58
Isochrysis galbana 20900/ 15200 0,73 5176 3905 0,75 0,55
Tisochrysis luteaig®d) formerlysochrysis affinis galbaiso)Y 4480 3620 0,80 322 210 0,65 0,52
Tetradesmus obliquus (Scenedesmus obliquus) 29 500/ 15800 0,54 2792 1691 0,61 0,32
Skeletonema costatum 26 200/ 14 900 0,57 1750 865 0,49 0,28
Porphyridium purpurefammerlfPorphyridium cruentum) 10300/ 5710 0,55 2 967 2172 0,73 0,41
Crypthecodinium cohnii 6 020, 4130 0,69 5916 5428 0,92 0,63
Ettlia oleoabundafmiperlieochloris oleoabundans) 4740 3420 0,72 1897 1 296 0,68 0,49
Diacronema luthéoiriherlyPaviova lutheri) 5300 3790 0,72 1390 1241 0,89 0,64
Lobosphaera incigarherlyParietochloris incisa) 1607 1130 0,70 157 133 0,85 0,60
Cylindrotheca fusiformis 3360 1760 0,52 599 403 0,67 0,35
Chlamydomonas reinhartii 99 800/ 28 000 0,28 15943 9681,00 0,61 0,17
Comments

1. The changes of names in recent years must be considered as they introduce a higher complexity in
this process, but the quantitative changes are minor.

2. The list of candidates proposed below addresses biomass of microalgae species that cannot be placed
in the market because they are not in the NF Catalog, Union List or under an application process (e.g.
P. tricornutumis under approval application for extract and oil but not as whole biomass)
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Macroalgae in the Food Catalog rog d that was consumed nétconsiganed fo becaamovel |
0od.

Not nove(20) Google S= Google P=

Species Scholar (GS GS+food| GS+food/GS  Patents (GP| GP+food| GP+food/GF S xP.
Fucus vesiculosus 24 600 14 500 0,59 4486 2621 1,71 1,01
Fucus serratus 10 800 5 300 0,49 776 498 0,64 0,31
Fucus spiralis 5130 2 590 0,50 288 207 0,72 0,36
Ascophyllum nodosum 21 900 13700 0,63 6284 3923 1,60 1,00
Saccharina japonica (Laminaria japonica) 24120 17 300 0,72 5426 3912 0,72 0,52
Saccharina latissima 4 750 3 540 0,75 229 182 1,26 0,94
Chondrus crisp{isocd 15 500 8 320 0,54 6967 4420 0,63 0,34
Ulva intestinalis (Enteromorpha inte$tinabsi] 11 650 6 050 0,52 510 307 0,60 0,31
Ulva lactudaea lettude 26 000 16 200 0,62 2007, 1386 0,69 0,43
Undaria pinnatifidaakampe 19 500 14 100 0,72 4417, 3408 1,30 0,94
Laminaria digitgkambu] 15 400 6 070 0,39 5272 3005 1,75 0,69
Laminaria longicruris 1810 1090 0,60 190 150 1,27 0,76
Gracilariopsis longissffmanerlracilaria verrucpsea 8170 4 240 0,52 914 687 0,75 0,39
Palmaripalmata (Rhodymenia palrjuhtef; 7 070 4 850 0,69 1536| 1039 0,68 0,46
Eisenia bicyclis 4870 3630 0,75 1213 834 1,45 1,08
Pyropia tene(®@rmerliPorphyra tengra 4670 3020 0,65 760 600 1,27 0,82
Himanthalia elongatza spargdtti 2 590 1760 0,68 424 299 0,71 0,48
Sargassum fusifir(famerlifizikia fusiforine 2 740 2 340 0,85 888 740 1,20 1,02
Alaria esculenfatlantic wakaine 3620 2250 0,62 644 375 0,58 0,36
Phymatolithon calcaruithothamnion calcargum 1010 446 0,44 174 155 0,89 0,39

Candidates for Novel Fo@ubt ranked)

Saccharina japonffmerlizaminaria japonica 19 200 13 900 0,72 5000 3628 0,73 0,53
Laminaria hyperborea 7720 4770 0,62 1984| 1252 0,63 0,39
Laminaripalmata 1690 917 0,54 8 8 1,00 0,54
Macrocystis pyrifera 17 800 1110 0,06 4986/ 2853 0,57 0,04
Ulva rigida 10 400 5 740 0,55 378 1 0,00 0,00
Neopyropia yezoer{fismerliPorphyra yezoensis 9770 5570 0,57 1715| 1127 0,66 0,37
Sargassum muticum 9 650 5 850 0,61 409 235 0,57 0,35
Sargassum fusiforme 4080 3060 0,75 1712 1323 0,77 0,58
Sargassum vulgare 3100 1890 0,61 157 101 0,64 0,39
Sargassum fulvellum 1980 1520 0,77 682 494 0,72 0,56
Porphyra umbilicalis 5180 2420 0,47 846 495 0,59 0,27
Codium fragile 9 000 5 330 0,59 1036 620 0,60 0,35
Codium tomentosum 1600 781 0,49 689 306 0,44 0,22
Caulerpa taxifolia 7470 3800 0,51 245 135 0,55 0,28
Ectocarpus siliculosus 6 320 2380 0,38 375 239 0,64 0,24
Hypnea musciformis 5910 3460 0,59 374 199 0,53 0,31
Porphyra umbilicalis 5180 2 420 0,47 846 495 0,59 0,27
Eisenia bicyclis 4860 3630 0,75 1213 834 0,69 0,51
Neopyropia tendfarmerl{Porphyra tenefapri] 4670 3020 0,65 843 600 0,71 0,46
Ulva compresfarmerlfnteromorpha comprgssa 3940 1900 0,48 1039 590 0,57 0,27
Gelidium cornefformerlgelidium sesquipedlale 2090 171 0,57 319 215 0,57 047
Gelidium amansii 3720 2480 0,67 1164 889 0,76 0,51
Gelidiuroorneum 1200 681 0,57 158 90 0,57 0,32
Porphyra purpurea 2940 1090 0,37 1117 778 0,70 0,26
Gracilaria gracilis 2740 1630 0,59 168 120 0,71 0,42
Asparagopsis taxiformis 2 520 1330 0,53 144 97 0,67 0,36
Eucheuma denticulafiormerl{Eucheuma spinogun 2470 1500 0,61 928 734 0,79 0,48
Mastocarpus stellatus 2420 1610 0,67 436 289 0,66 0,44
Osmundea pinnatifit@merlizaurencia pinnatifida 1832 778 0,42 8 6 0,75 0,32
Comments

1. The changes of names in recent years musbhsidered as they introduce a higher complexity in
this process, but the quantitative changes are minor.

2. Afirst priority group should include a setlciminaria Macrocystis Ecklonia Porphyra(Porphyra
dioica, Porphyra purpureaPorphyraleucosticta Porphyra linearig, a set ofSargassuna set of
CodiumandCaulerpa
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3. A second priority group should include a setGalidium(approved in France), a set@facilaria
(approved in France, includirgracilaria vermiculophylld, a set oPorphya (approved in France),
Eucheumdapproved in France).

Conclusions

Under EU regulations, any food that was not cons
to be a novel food. The category covers new foods, food from new sources, new sshstaddn food

as well as new ways and technologies for producing food. Examples include oil rich in-®rattya

acids from krill as a new source of food, phytosterols or plant sterols as a new substance or
nanotechnology as a new way of producing faodditional Novel Food is a subset of novel foods and

refers to food that is traditionally consumed anywhere outside Europe. After the new EU regulation on
novel food came into effect in January 2018, the process for scientific risk assessment of@odovel
application has been centralised. EFSA performs risk assessments on the safety of a novel food upon
request by the European Commissiomw.efsa.europa.eu/en/topics/topic/nefebd
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TRAINING COURSE & WORKSHOP REPORT: Challenges and
applications in microalgal biotechnology Mexico, 17" -215t February 2020

EUGENIA J. OLGUIN

Manejo Biotecnoldgico de Recursos, Institute of Ecology INECOL, Veracruz, Mexico

Corresponding authar eugenia.olguin@inecol.mx

The training course aimed at disseminating current information about microalgal biotechnology (from
basic knowledge to knowledge related to massive cultivation and integration of bioprocesses within
microalgaebased biorefineries) among young students from both, graduate and postgraduate Programs,
as well as entrepreneurs interested in commercial applications such as biomass and pigment production
within a biorefinery at pilot plant level

The course had a high demand resulting in tweirg attendees from various countries: México,
Colombia, Cuba, India, The Netherlands and Chile. They included undergraduate and postgraduate
students, professionals from industry and researchers.

G % B O,

Groupphoto of the workshop participants

Details of the training course and workshop are as below:
Venue Institute of Ecology (NECOL), Xalapa, Veracruz, México

Sponsors:
1 International Society for Applied Phycology
1 Institute of Ecology,
9 Latin-American Society of Environmental and algal Biotechnology (SOLABIAA).
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by Prof. Roberto Lovitt and Prof. Eugenia J. Olguin.

Organizing committee:
9 Chair: Eugenia J. Olguin
1 Budget Administrator Gloria Sanchez
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ue products from

9 Outreachand logistis - Erik GonzaleandNancy Mancilla

Training course lecturers:
Giuseppe Torzillo
Gabriel Acién
Guillermo Quijano
Maria Edith Ponce
Roberto De Philippis
German Buitron

Luis Fernandez Linares
Hugo Moreira Soares

E R -

Workshop facilitators:

Alla Silkina

Claudio Fuente§runewald
Eugenia J. Olguin
Giuseppe Torzillo

Saul Purton

Roberto De Philippis
John McDonald

Joe McDonald

Carole Llewellyn

Eduardo Rodriguez Verdu

=4 =4 =8 -8 -8 88891

The lecture topics included:

CoN>UA~WNE

10. Preparation of permanent and sgrarmanent preparations of microalgae
11. Obtaining hydrogen and methane from microalgal biomass
12. Microalgaebasd biorefineries using agiiadustrial wastewater and aquatic plants

13. Various types of microalgae cultures and bioproducts

14. Cleaning and assembly of diatoms

15. Cultivation of A. maximan raceways (2,000 L(Experimental work)

16. Trends and TendenciesBioprocess Engineering Applied to the Environment

17. ROUND TABLE- The future of Microalgae Biotechnology

Wor kshop of the #dAHigh

Talks
1 Phycopigments project (UK)

v al

ue

product s

What are algae? Generalities, where they live, importance, location and taxonomy
Photosynthesis: basic principles to optimize growth of microalgae culture outdoors
Kinetic characterization of microalgal cultures
Preparation of inoculum for raceways iatfplate bioreactors (18) (Experimental work)
Identification of Microalgae (theoretical part)
Dual purpose systems for the production of microalgae and treatment of wastewater
Microalgatbacterial aggregates for wastewater treatment

Heavy metal bieeemonal with exopolysaccharidproducing cyanobacteria
Observation and identification of microalgae (Experimental work)

from mi
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Cultivation of A. maximaand production of phycocyanin (México)

Purification of phycocyanin fromrthrospira platensidiomass using hydrophobic interaction
membrane chromatography

Algae-UK network

Exopolysaccharides of industrial interest from cyanobacteria

Algaecytes (UK)

PBR Varicon (UK)

Circular economy, ALGAD (UK)

= =4

= =4 =8 =8 =9

Demonstrations
9 Demonstration of culture systems and separdiitieCOL
9 Harvesting of biomass for Spirulina cultuf{&K)
9 Phycocyanin separation demo (UK)
1 Roundtable on identification of good product systemd/fexico and routes to market

Practical laboratory sessions
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Experimental work at the Pilgilant scal
cultivation of Spirulina
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