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Copilot steps v

Creating a plan to respand to your query
Performing keyword search

st from M Scapus

* OR farm” OR aquaculture OR mariculture)

ratural language search

oy -

How do seav

Performing keyword search

st from W Scapus

[sezweed OF macroalgae O kelp) AND (carb
carbon") AND {cultivat” OR farm” OR mariculture)

Performing natural Language search

How does sea
Performing keyword search

lgac O kelp) AND (ccolog” OF environmental impact” OR habitat® OR

Performing natural language search
tsing data frorn [l Full test
What ecolegical impacts arise from Large-seale seaweed cultivation systems?

jeed OR maeroalgae DR kelp) AND (proteln OR "blochemical yield™™ OR nutrt™ OR amino acid"]

cultivation practices enhance proteln vields and support global protein supply?

ure” OF "carbon sequestration” OR "blue

farming enable carbon capture and long-term carbon ssquestration potential?

tivat” OR farm" OR mariculturs) AND (method® OR protacel OR "experimental

. o ol aewr e publishers. a1 responses ey vary

-

Sezwend cultivation for pretsin and carban captura

Copilot stens

Seaweed cultivation for protein and carbon capture

o How seaweed cultivation can boost global protein supply while capturing carbon

protein praduction and
mechanisrms:

2. High-pratein biomass generation, csaecially when nutriants aro otimized.
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dissaived organis carbon
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Microplastics and human health
Lunnuence Levet

High confidence that these themes represent the major open questions, as they appear consistently
across numerous reviews that highlight methodological limitations, research gaps, and missing long-term
human data.
If you'd like, | can also generate:

« aconceptual diagram of research gaps,

« a prioritized research agenda,

+ or a more detailed breakdown of gaps by exposure route, organ system, or particle type.

Show all 33 references 2 Explore asatable A o B 52

Follow-up Suggestions
> What are the potential pathways through which microplastics may affect human health?
> How do microplastics interact with the human immune system?

> What are the long-term health implications of microplastic exposure in humans?

Ask a follow-up question

g
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Sezwoed cultivation for protain and carban captura v Refersnce details & X
ghobal proten supply while capturing carbon? B scopusabsvact Chapter e

~

Protein from seaweed aquaculture
Copilot steps > Suryaningtyas,LT. ; de,LY. ; Pangeatuti, B,

" 3 3, Pr ing, CRLT
Seaweed cultivation for protein and carbon capture DS INTE Sl ioedema Mppfoations ane. e

Bloeconomy 21
i ; : 2 + Elsevier + Other » 2023
How seaweed cultivation can boost global protein supply while capturing carbon
Sesweed i ibutes to protein p 2nd carbon capture through well-documented Zcitations LUSFWCI
mechanisms: View at publisher 2 View Szopus document 2

1. High-protein biomass generation, cspecially when nutrisnts ra optimized

2. rbon fixation during growth, vith soms Fortion stored long-4arm as particulite or Neotead T ards
dissolved arganic carbon, ; . :
The referenca discusses seaweed’s high protein
3, Ecosyster and climate co-benefits zuch a5 rutriant removal, reduced emissions, and low o st AT ey W) v ke
land/water requiremants. developing extraction techniques (zolvent,
erzymatic, microbial) but does not address
Summary table foi of bk ¥
approaches. Thus, while the gereral tapic of
Doty Koy achaolma Bdascs seawsed 35 an alternative protain source and
improved recoverability is aligned, parts of the ciaim
Protein swpply ~ cultvation boost e and LELE), are not directly supportad.
Seawoad can mach Figh protan levels and sare ag altermathe 4 E &
~ Biorefisarion and Impeoved QAErCTion ncsoass peotain Do you find ¢ usaful? Hves D MNo
recovernbiity
Carbon capture «Very High prmary peoductiviy draws down 00, « Carbon ewportedas 8, 7. (8, Abstract  Excorpts
PO ar RODC bacomes loag-1ar atorkge. « Carban sink estimatsd for %)@
cultvatad systams aro karge (dapending cn fute of biomass). = R — PR —
Astan reglon since ancient t studies prove that this
Integrated «IMTA systers recycle nutdents and enhanos both bicmiss and w,3,., TSkl fica peoes & bigh poi s, name of whics evem
captee. o cuitiation remones WP while = 1 Up 0 A% OF s dry Weight. APart from being a potential
benefits producing protein-rich blomass. soustoe of protein, bioactive derivatives of seaweed protein also
Tave a role i ing i
s CVD, obeshy, Gancer, e4c, As a restl, seaweed become an
Ask a follow-up question Interesting commodity in the agricultural, food, and bealth
industries The growing market for scaweed incroases the
] . seaweed agricultural indestry. The use of seaweed as 3 future.
Protein source i considered (0 be a possible solustion to the
s powasnd by 5 publshers. ¥ in quality, Swre fredtuck probiesn of highly scarce sericulural land, as well as
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Seaweed cultivation for protain and carbon captura v

Copilot stops >

Seaweed cultivation for protein and carbon capture

‘while capturing carbon?

Claim Radar Trostcards

Processing steps > 0

Identificd claim
Wastewater/process-water cultivation boosts pratein
cortant and yislds

How seaweed cultivation can boost global protein supply while capturing carbon 28 related documents.
Seaweed cultivation rotei d carbe gk @ Support — 17
mechanisms:
Mixed — s
1. High-protein biomass generation, cspocially whon nutriants ara optimized ® Contrsdict = 2
2. T with soma portion stored long-term as particulate or
dissolved arganic carbon Skey Insights
3. Ecosystem and climate co-benefits such 35 rutriant romoval, reduced emissions, and low * Claim asserts wastewater/process-water cultivation
land/water reguirements ralses prosain content and ylelds In biomass
how more
Summary table
Domain Key machanisma Evidenca Do you find Claim Radar helpful? D ves J No
in supply iproce tivation boosts and LIRE ALY 17suppert Gmixed 2 contradict
sl « Scawand can mach hgh protain levls and sarve 4 alteenative @, i ': b
protsin. « Biorofiaaricn and impeoved Qitraction ceasss potain gl
rrcovemblity Cudtation: mereses growth sod
seaweeds: A meta-rlysis
Carbon capture «Very High prmary productivey drews down 00, « Carbon experted as 81, 7,08, Stels K. Pavi . Toth GR
POC o RDOC bacomes long-arm storige. « Carb sstimates for %), (), @), Algal Rezearch 24 + Journal « 202
cultivated systams are Large (dopanding ca fata of biomas).
i 18 cizations
5 3 Show sbstract  View at publisher 7 View Scopus document A
Integrated +IMTA systens recycle nutrdents and enhanos both a5 and n,3,-,
ture. » ¥ cultiation removes NP while -
benefits producing protein-rich blomass.
Cuitnatonof Uka waters.
increates biomes yield ed provedn: cootent
Ask 2 follow-up question Sedl, K. ; Gustavison O ; Kollander B, ; Tth, G.B, ; Pavia H.
Frontiers in Morine Sciesce 1 » Joumal » 2022
0 7 citations
fy - o vary i quaity. Sare fsedbuck howabstract  Viewar cublishor 3 ViewSeors decument 2
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Summary Table:

Comain

Seaweed Cultivation
& Aquaculture

Seaweed Proteins &
Extraction
Technologies

Macroalgal Carbon
Capture & Blue
Carbon Modeling

Mi P.O. Kusuma

bioactivity sa).
Piatar Amala

Ask a follow-up guesti

0

Top Experts by Domain

Key Exparts

Ni P.0O, Kusumda, Pieter
Amalo, Rifgah Pratiwi, Adrian
K. Macleod

Diane Purcell, Jodo P. Trigo,
Kristaffer Stedt, Jayani
Samarathunga, Marla Hayes

Si Chen, Xiuting Feng, Ruimin
Zhang, Ellen Ould, Bin Li

on

Why They're Relevant

Work on Kappaphyous and
Eucheuma cultivation, growth
optimization, and sustainable farm
design

Lead ressarch on seawesd protein
extraction, fumctional foods,
biochemical profiling

Produce high-impact work on
DiOC/POC pathways, carbon
accounting frameworks, and
macroalgal carbon fate

1. Experts in Seaweed Cultivation and Applied Aquaculture

Citations

48| 48

=@

B
B

Focus on Kappaphyeus and Sargassum cultivation performance, biochemical compasition, and

L LeapSpace is powered by Scopus datz and full-text content from Elsevier and athar publizhars. Al mspanses may vary in guality. Share feadkback
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3

Saaweed cultivation for pratein and carben capture

Experts in Seaweed Cultivation and Marine Pratein

Leading Experts on Seaweed Cultivation, Seaweed-Based Protein, and Macroalgal

Carbon Capiure

Eglow is a structured synthasis of tha most relevant exparts identifiad from the retrigved author data.

These indivi have

seawaed cultivation, marine protein, macraalgal carb: or carbon-cycle madeling
summary Table: Top Experts by Domain
Domain Key Experis Wiy They're Relevant Cilatiors
Sewweed Cultivation NiP.0L Kusuma, Fister Werk on Mappeshyeus and a4
& Aquaculture Amal, Rifqah Pratwl, Adean Fucheuma cultivation, growth 0@
K. Maclead optimization, and sustzinable farm
decian
Seaweod Proteins & Diane Purcell, Jodn F: Trigs, Lead research on seaweed artsin EET
Extraction Kriatoffar Stadt, Jayani axtraction, functional foods, 5| 55
Technologies Samarathungs, Miria Hiyes bicchamical peofiling -
Mazrealgal Carbson Si Chen, Xuting Fang, Rubmin Preduscs high-impact work an 5758
Eapture &Blue Zhang, Ellen Culd, BinLi BOCIPOC pathways, caran W[5
Carbon Modeling accounting Frameworks, and i

miacroslgal carbon fate

1. Experts in Seaweed Cultivation and Applied Aguaculture

Ni P.D. Kusuma

Facus on Kappaphyeus and Sargassum cultivation perfarmancs, biechemical compesiton, and

binastivity an
Fiater Amala

Ak afollow-up quastion

g

. dtm and

puslishers, 41

ey in quelky.

Author preview

Adrian K. Macleod e

Matching documents  k-index  Citatlons.

12 1 872
Wiew profile A
Matching documents

Production of acetone, butanol, and ethanol ny
fermentation of Saccharing latissima: Cultivation,
enzymatic lyydrobysis, inhibdtor remaoval, and
farmentation

aSchultze-Jena, &, | ¥roon, AL, ; Macdeod, AKA, |
Lpsiz-Contreeas, A,M. ; Boos, M.A,

Algol Research A = Joumal « 20T

3 citations

fort

Largen, B, i Ma. M. ; Hou, X, ; Bak, UG ; Bierrs, 4,8,
Biervess avad Sisenangy 71 = Joumal = 2091

T chatios

Iz social license tooperate relevant for seawesd
eultivation in Evrope?

Billing, 5L ; Bostar, .. ; Tit, B ; Macleod, &,
Agquaeuitura A « Journsl + 2071

42 chatkrs

Effects of seeding meethod, timing and siteselection on
e prochrction and apuality of sugan kelp, Sacchanina
Tanissiina: A Danish case sty

Bodersimy, T ; Nigksen, WM, ; Basmussen, MUB, ; Sloth, JuL
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amasaunsiadiunuminaizni — LeapSpace wahunutayaas

ﬁﬁﬂmu‘l,uﬁ‘ﬁamwwwmqm

=2 v a = v A = an > A Vo
l‘il’l:aﬂ?lﬂgal‘ﬁ\‘laﬂ‘ﬂﬂ\‘lﬂl‘%ﬂ')‘ﬂ”ﬁy - ﬂmﬁ’]ll’]iﬂlﬁnzaﬂ@]ﬂiz’!ﬂLLatNa{]']WﬂNW%N’]"ﬂﬂw]l‘!ﬂﬂﬂ‘l(ﬂ ) ‘Lui’]ﬂ’ﬂﬂvlﬂ

0

BUR
u

ﬁmmngﬂwﬁaga Scopus ass Elsevier




7. ﬁﬂsaafamae’ﬁmﬁunuﬁﬁﬂ

Haw can seawaed cultivation contribute to global protain supply whila capturing carbon?

Copilat steps >

Seaweed cultivation for protein and carbon capture

How seaweed cultivation can boost global protein supply while capturing carban

Saawaed cultivation contributes to pratein production and carben capture through well-documentad
mechaniims:

1. High-protein biomass generation, espacially whan nutriants are optimized,
2, Substantial carbon fixation during growth, with some partien sterad long-term a5 particulate or

dissalved arganic carban.
3. Ecosystemn and climate co-benefits such as nutrient remeval, reduced emissions, and low
Landfwater requiramants
Summary table
Croenain Key mechanisms Evidence
Protein supply - Wast=watar/process-water cultivation becsts protein contant and 1,23,

yields. « Seamand can reach high protein levels and sarve as albamative

CIREIRS
grrcrtiin, o o finwsries ared imgnoned xtraction incroass protein
recouvarability,

Carbon cagture = Very high primary productiity draws dawn C0y. « Carbon exported as 8,7, 8,
POC ar ADOC becomes losg-term storags. - Carbon sink estimates for 9,2, m,
cultivated systems are large {depending on fate of biomsss) -

Tritigrated « IMTA sywtems racycle nutfents and anhanos both Biomess and o3, W,

systens & co- carken cagture. « Wastewator-based sulthation removes NP whils 5

benefits producing protein-rich biomass.

What funding spportunities exist in the ULS. for this tople?

]

LeapSpace s powenad by Bropus dats and Mull-ted content Trom Ebsvier and other publishers. Al rasponeas mey vary in quality. Shers Sedback

1 aaumadayatiganudunu — windasnnnuhlesldiiuusiuaywnuisvluinded 1Wlsfiees "Ask a follow-

up question”

2
Sgawaed cultivation for protein and carbion capture Funding preview o ®

Funding opportunities for seaweed cultivation and carbon capture Bl rurding instinutional  Funding spportunity
Measurement Science to

U.5, Funding Opportunities Relevant to Seaweed Cultivation, Marine Protein, and

Geean-Basad Carbon Capture Promote Water Quality and
Belowisa y of the furding itiees from year search ingfully suppert Health in Aq uacu Lture
werk on seawsad aquacuitung, blua carbon, maring biomass, sestainable marine pratsin, or enabling
for carban L3nd yatems. MNatianal institute of Standards and Techrology A USA
Only itics i included. mary: bedherinis.gov
Summary Table: Most Relevant Opportunities
wartded Bmount  Typa
Opportunity Fundar Amcunt Why E's Relavant Ctaticng 85764 USD Individual fallowships
Apply for Tunding?1
VentureWell Oczan Wentursivell 0,000 Supports ocean-data tech and =) 59
Enterprive Aceelerator WINIVATICNS; SLIONG T Tor MAY, =
0N SomNtng, s Tam Summary  Eligibility details
manitoring _—
MIST, ian with tha Instituta of Marine and
Environmantal Technalogy {IMET), is seaking 2 post-
NEST: Witer Quality & ST SE5T64 Divecily suppors T
bt e i RS desteral ssiantis 10 pariicpate in messureETE scigne
st o rarwree] il INTA mmr:hm:_uppun :Mdmlepm:ntafsu:mnahl.n_
aquaculture in the US, The research wil be accomplished
through the complementary capabiities or both
HORA: Population oA Mot fited  Supports ecological madeting fer £l ganizations including advanced analytical capabilities at
Assewament Modeling. aquiacunune; relevant for MIST {a.g., LC-HRMS and LC-M5/ME, GC-HS) and 2 state-of-
‘forMarine Aquacsiture seaweerh-eonsystem Imteractians the art aguaculture research center at IMET, Potantial
rasearch argas of interast include the davalopmant of
BARD Auaciilturs & RARD (L5 SEN0O00  Fureds algas, seafond, and (& itive "“"“"‘"h shed nining ergat
Dresert Farming Israel] acpunculture protein esearch; ants, such a3 . ard faod by-
Program requires: -lsraed partnershin Products in recirculating agusculture systems (RAS),
evaluation of passiva sampling devices for mimicking the
bisscsumulation of targeted Grganic contaminants in RAS;
NAL Seawater Carben U5, Haval FH4400 ‘Strong thematis link tn ozean a study of antibictics used as food supplemarts in
Capture & Hydrogen Ressaarch Lab carbon patiwsys; ensolivg aquaculturs, particularty transpart thraugh the water,
Preduction ‘carbon-capture tech metabolic by-products, and developmant of novel
treatmant agproaches; develgpment of analytical
o —— — e e R ] = capabiltios for offfavar detaction in watar and fish tissus,

including the developmant and svaluation of novel
technology for offflaver remeoval; measurement approaches
for ng i it d
other filter foeders in marine aquaculture; and
detsrminaticn of the impact of current-use pesticides on
aquaculturg animals and water.

Keywards:

Wha zre the experts an this topic?

1]
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Experts in Seaweed Cultivation and Marine Protein

Leading Experts on Seaweed Cultivation, Seaweed-Based Protein, and Macroalgal

Carbon Capture
Below | & structured symthests of the mest relavant axperts identified from the retreved author data.
Thesa individuals have sub il publicati purt, citation impact, or specialized expertise in

seawesd culthvation, marine pratein, macroalgal earbon sequestration, ar carban-cyele madeling.

Summary Table: Top Experts by Domain

Damnain Ky Experts Why They're Redewant Citations
Seaweed Cultivation Hi P Kisuma, Pieter Wark on Kapesahpeus and a0 (48
& Agquaculture amalo, Rifigah Prativi, Adran Busheume cultivation, growth =
K. Maclend optimization, and sustainable farm
design
Seaweed Proteing & Diang Purcall, Jodo P, Trgn, Laad research an seawesd protEin 52/ 5
Extraction Krigtaffier Sradt, Jayani axtraction, fumctional foods, s
Technologies Samarathunga, Maria Hapss bicchemical profiling -
Maoroalgal Carbon &i Chen, Xiuting Feng, Ruimin Produce high-impact wark on 57 B8
Capture & Blue Zhang, Ellen Cuild, Bin Li DHOC /PO b, carsan = m
Carben Modeling accounting frameworks, and -
macroalgal carban fate
4 ]

1. Experts in Seaweed Cultivation and Applied Aquaculture

Ni 0. Kusurna

Facus an Happaphyeus and Sargassum cultivation perfarmance, blochemical compasition, and
bicactivity 4a.

Pleter Arnale

Can you maka a short repert for my team abowt this and includa diagrams?
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Seavieod cultivation for protein and carbon capture v
3. Diagram: Protein & Carbon Pathways in Seaweed Cultivation
Nutrients
Growth
Biomass
N
Protein Carbon fixation |
‘ POC export RDOC formation ‘
. o
Long term storage
Figure 1: Seaweed nutrient uptake drives biomass formation, protein yield, and carbon pathways 1/ (3
7 0 R

Matching documents

Production of acetone, butanol, and ethanol by
fSaccharina

enzymatic hydrolysis, inhibitor removal, and
fermentation

Schultze-Jena, A. ; Vroon, RC. ; Macleod, AK.A. ;
Lopez-Contreras, AM. ; Boon, MA,

Algal Research 7 « Joumnal + 2022

32citations

Ensiling of sugar kelp biomass for biorefining

Larsen, SU. ; Ma, N. ; Hou, X. ; Bak, UG, ; Bierre, A-8.

Biomass and Bicenergy 71 » Journal = 2021

T citations

Is social license to operate relevant for seaweed
cultivation in Europe?

Billing, S-L. ; Rostan, .. ; Tett, P. ; Macleod, A.
Aquaculture 74 + Journal = 2021

42 citations.

Effects of seeding method, timing and site selection on
the production and quality of sugar kelp, Saccharina
latissima: A Danish case study

Boderskov, T, ; Nielsen, M.M. ; Basmussen. M.B, ; Sloth, J.
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9. aswneemwnemaedan (Deep Research Report)

Discover deeper insights

Based on peer-reviewed abstracts and full text

Which seaweed species exhibit the highest protein yield under varying nutrient and light conditions, a
nd what physiological or biochemical mechanisms regulate their carbon capture efficiency and amine
acid synthesis?

U | &® Deepresearch x o

E Explere topics A%, Find experts @ Find funding

1 sansnuiessuaqauaziiwauasana — Deep research sswnsduaivesqulddnau

lapsfmonuiasauaguuaziimanaianulaneluaaliiuwf Weqmasdnw Deep research
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Seaweed species protein yield and mechanisms  ~

Which seaweed species exhibit the highest protein yisld under varying nutrient and light
. and what physit or bit i regulate their carbon capture
efficiency and amine acid synthesis?

Show deep research steps - Processed for Im 57s

e Deep research report

This report may contain inaccuracies, Please verify the information independently.

Protein Yield, Carbon Capture, and Amino Acid Synthesis in High-
Protein Seaweeds: Species Comparisons and Environmental
Regulation

Quick Reference

Key Findings Table

Max Pratein Key Mechanisms for Carban
Wield (% Optimal Capure & Amina Acid Kotable
Species/Group o) Conditions Synthesis References
Ubva fasciata 45 High nutrients, Robust CCMs, boundary- @[3
high light layer acidification,

GE/GOGAT, PIMNAGK

Ulva prolifera Highest in 400 pmol m? 5%, CCM flexibility, strong N 4 s

Ulva group 25°C, high N assimilation, GS/GOGAT
Parphyra/Pyropia 30-47 Winterfspring, high  Efficient Rubisea, &7
=pp- nutrients G5/GOGAT, PIVNAGK
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10. Gadawsenu Writing Coach

Discover deeper insights

Based on peer-reviewed abstracts and full text

Which seaweed species exhibit the highest protein yield under varying nutrient and light cenditions, a
nd what physit ¥ bi if i regulate their carben capture efficiency and amine
acid synthesis?

3[R ompremt = o
[F Explere topics 28 Find experts 1 Find funding
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Gichal food systems face mounting pressure to deliver adequate pratein toa T
projecied population of .7 billen by 2050, while Simultaneously reducing Ery wicing oaratae:
greannouB: gas EMsSions. CONYeNtonal Srimal gCULTE Contibutes roughly
14.5% of anthrepagenic emissisns and seeupies earty B0% of agredteal and. Copilst steps »
making new protein sources an uigent pricrly, Ssaweed has emened as a
compeliing candidate: il requires no frestwater, no fertiizer, and no aratie land, Cverall assessment
a1 B pecies cantain 25-47% protein By try Wit Wilh SN e profles our draf s partty well supported, 5t mies
broadly comparable fo soy. Large-scale ofishare cullivafion has also been well-establiched general claims vich mere
proposed as a mechanism for active carbon drawdown, But the evidence speculative or overstated seaweed-specific
‘supportig seaweeds jon potential s P optimist conclusians. The Strengest supgart (s for the
i ot sugest broad motivation: global protein demand i rsing
and faad systams ars undsr climats pressura 1,
Ta examine what the evidence aciually supparts, we conducied a systemalic 5[5, The weakest supparta for procisa
‘search across leading academic Ihersiure Gatabases covering poer-raviewed et clims about sweed protsin rangs,
s from 2000 1 2024, SUpplementad By FAQ and IPGC lepens, Afier aminaracid comparability to soy, and espacially
screening, 94 stucles were Inclded. Given substantial heteroganetty in Large-zzale carbon drawdann at the leveia
methods impiiect i the dratt
—weuseds rather than s, )
Segment 1: protein demand and
Reporiad protein contart ranges rom 85 to 47% dry weight dspanding cn altermative protein framing
spedes and and o iodine levels and
thatreduce Processing can panially Well supported: the world faces
i i
‘aiiress this, but adds cost and complesy. Seawed's praton contribubon is ving protein Semand slongside
climase constraints (1,2, 3.
most aredibiz as @ supgiement fo EXSing SOUTCES rEiher than & repiacement
The carbon piciure fs similarly nusnced. Ssaveed absorbs CO. while growing, but Wellsnppertad: Brasock and tood
G 6 al CAMLGN & TRIEA%E0 WAEN DIOMAES i PANVGSIE, CORSIma, of praduction are majar GHE scurces,
! » # Dratbivodestion ard sitermative prateing e beng
PoeE axplored as mitigation cptions 3, &
sediment —a pathway that remains poorly quantiied al scale, Curent esimates 3 Biscaver gaps (B
suggest srawesd cutivation oud olfset 0.5-1.5 Gt GO, per year by 2050,
maaningful but modest aganst the 40 Gt annual reductions required under 1 5°C (3 Find literature Less well supported | needs tightening:
seeriics + “Gamventional animal agriculture
\ T S ——
The strengeet case fir seawesd & nol tat It saives elier probiem slcng, bul that Sualuste whothar my draft is supparted By oast
trepresents a genuinely lowAmgact produztion SYStam wih real co-bencits ng liverature. Hows can | help you with your writing?
acr0ss food securily, coasil IVEINCOds, BNd ECOSyIem senvices — holuding (]
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11. dsudyessianarseiwnisannud

Global food systems face mounting pressure to delhver adequale projein to a
projected popdtalion of 9.7 Bllin by 2050, while S lanecusly reducdng
gresrhous: gas emissions. Conventional animal agricuiture contrioutes roughhy

Quaalify projection; add cupport:

Global Tood Syslerms face mounting pressure i provide adequate protein for a
prowing ghabal papulation by 2050 while reducing greenhouse gas emissions
Godfiay of al. 2010 |, Spangmann et al 2018 . | Folay st el 2011 |

' Keep X Rajoct

P 1 T | P

To eeaming whal the evidence aclually supports, we conducied a syatemasic
=earch across keading acadamic itersture databases covering pear-reviawed
iterabure fom 2000 ko 2024, supplemented by FAD and IPCT reports. After
soraening, 84 studes wera indudad. Given substantial heterogenatty in
mieasurement methods — parbeulatly in how pratain conlent was saleubbed
acroas studes — we used a namative synthesis rather an meta-analysis.

Reported profein conten mRnges rom B% ho 47% dry weight depending an
species and growing condiliong, and some brown akgae contain iodine levels and
anti-nuritional corrgounds ihal reduce bioavailabiity, Processing can pamially
asdress thiz, bul adss cost and complexity. Seaweed's prolsin contribulion iz
most credible as a supplement loexsting sources rather than a replacement,
The carmon pictre i simiany nuanced. Seaweed absorms CO: while growing, bul
sl of thal earban i released when biamass i harvested, consumesd, or
decompased, Lasting sequesiration depends. on blomass sinking 1o desp cosan
sediment — a paihway that remains poarty quantified af scale. Curment exlimates
suggest seaweed Culthvalion coukl oifsel 0,6-1.5 GUDO: per year by 2060,
remninghul bul modest aqains! the 40 Gtannual reductions requived under 1.5°C
SCENANoS,

The sirongest case for seaweed & not that i saives elther prablam alane, but that
t reprasents & genuinely low-impact producion system with real co-benefis
across food security, coasial Ivelihoods, and ecosysiem senvices — includng
watar quality improvement and marine habitat provisioning — that are dificult to
monetza but substantvely real.
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Flag sentenca level adits in my draft and
includa references

Copilot steps »

These changes make the draft mare credisle by
sligairg the strengen of sach elalr with what the
literature actislly supparts, sssacially where the
wvidance 8 vadable or uncertain. That matters
because readers notice whan precise numbers or
climate claims sound firmarthan the sources
justify, and that can weaken trust in the whole
argument. They alsa sharpen the distinction
betwesn seaweed's promise 42 & groteln sounee
and the mich leds sattled case for durable
carben rernaval, The maln thing ta double-check
is that each citation backs the sxact wording and
lewel of certainty you use, not just the genaral
tapic.

Writing changes
Qualify prejaction; add support 3
Hedge varlable srmissions elalm ¥
Clarify sarban aceounting baundary H
Strengthen uncertainty framing :
Remove unsupported numeric estimate *

3 Revert all + Keepall
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& Assistant x

~ References in this writing Findl more references ot hirmily support. That matters because readers
will trust the argument more when the level of
Hassolstrbim, L2 Thamas, JB.5.(2002). Acrlical ravlew of the e eyelo climate e [ o0 certainty matches the evidence, especially on
impact in se d value chains to support carbon accounting and blue carbon emissions shares, land use, and seaweed carbon

financing r Environmental Systems Unlink reference removal, where estimates vary acrass sources

They also help the paper present seaweed asa
promising but limited opticn rather than a
Canvin, M.C. et al. (2025). Can the Emerging European Seaweed Industry Contribute ===

settled solution, which is closer to the current
to Climate Change Mitigation by Enhancing Carbon Sequestration?. Reviews in B _
review literature on protein potential, processing
Aquaculture,

constraints, and uncertain sequestration
pathways The main thing to double-check is that

Ye, G. et al. (2024). Seaweed sinking has great potential for climate mitigation in every quantitative statement now has a seurce
China. Ecological Indicators. that supports that exact figure, not just the
is that each citation backs the exact wording and
Unused references level of certainty you use, not just the general
topic.
Hasselstrdm, L. & Thomas, .J.-B.E. (2022). A critical review of the life cycle climate e
impact In seaweed value chains Lo support carbon accounting and blue carbon
financing. Cleaner Environmental Systems.
Canwin, M.C. et al. (2025). Can the Emerging European Seaweed Industry Contributa e How can | help you with your writing?
te Climate Change Mitigation by Enhancing Carbron Sequestration?. Reviews in
Aquaculture.
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Global food sysiems face mounting pressure {o provide adequate protein for a
growing global population by 2050 while reducing greenhouse gas emissions

Godfray et al. 2010 |, | Springmann et al. 2018 |,| Foley et al. 2011 . Gonventional animal
agriculiure is widely cited as a major contributer to food-related emissions, but
precise estimates vary across studies; more broadly, food syslems account for a
substantial share of global anthropogenic greenhouse gas emissions, and shifts
away from animal-source foods can reduce those impacts Poore & Nemecek 2018 |,

Tilman & Clark 2014 , | Crippa et al. 2021 |, Vermeulen et al. 2012 |, | Zhao et al. 2026 .
Seaweed has emerged as a compelling candidate: it requires no freshwater, no
fertilizer, and no arable land, and some species contain 25-47% pralein by dry
welght with amino acid profiles broadly comparable to soy. Large-scale offshore
cultivation has also been proposed as a mechanism for aclive carbon drawdown,
But the evidence supporting seaweed's dual-function potential is more
complicated than optimistic projections often suggest.

To examine what the evidence actually supports, we conducted a systematic
search across leading academic llerature databases covering peer-reviewed
literature from 2000 to 2024, supplemented by FAO and IPCC reports. After
screening, 94 studies were included. Given substantial heterogeneity in
measurement methods — particulary in how protein content was calculated
across studies — we used a namrative synthesis rather than meta-analysis.

Reported protein content ranges from 8% to 47% dry weight depending on
species and growing conditions, and some brown algae contain lodine levels and

Processinn can narfialv

antinutrifinnal comnonnds that redyce hin;

Claim radar

| Assistant

not tirmly support. That matters because readers
will trust the argument more when the level of
certainty matches the evidence, especially on
emissions shares, land use, and seaweed carbon
removal, where estimates vary across sources
They also help the paper present seaweed asa
promising but limited option rather than 2
sertled solution, which is closer to the current
review literature on protein potential, processing
constraints, and uncertain sequestration
pathways The main thing to double-check is that
every quantitative statement now has 2 source
that supparts that exact figure, not just the
general idea

Flag sentence level edits in my draft and
include references

Copilot steps >

These changes make the draft more credible by
aligning the strength of each claim with what the
literature actually supports, especially where the
evidence is variable or uncertain. That matters
because readers notice when precise numbers or
climate claims sound firmer than the sources
justify, and that can weaken trust in the whole
argument. They also sharpen the distinction
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Claim Radar ] l < | Claim evidence Tustcards | X
Select & claim to explore the evidence and Processing steps >
reseanch connectad to it. Some matches may be
imperfect.
Mdentified claim
Upeate claims Caonventisnal animal agriculture
contributes raughly 14.5% of
“Canventiznal animal agricuiturs contributes anthropogenic emissions and cccupies
reughly 14.5% af anthrapagenic amizzians and nearly 0% of agricultural land,
secupies Asarly B0% af agricuttusal land
) 48 related documents
“Seawesd generally reguires little o ro arabie
[and and freshwater relative to tarrestriel protain 7 Support A— 3l
craps” .
= Mixed — T
& - .
“some species reach high protein concentrations 2} Contradict 1
on a dry-weight basis,”
4 hey insights
“Reported protein content ranges fram §% to 47% ¢ Provided abstracts mostly place animal
dry waight degending on speciez and growing agriculture near the claim’s emissians range
conditiens.” and land-use dominance.
Shaw more
“Some species alsa precent odine burdms,
phenolie campounds, and digessibility constraints
that can rakes I o — Do yau find Claim Radar kelpful?
oeld profiles appear foversbls” ) Yes o Mo
“Processing con partially oddress this, but adds . .
' FNswpport 1 mixed 1 contradict
cost and complexit:” ind I e
Pre- and post-prochection processes ncreasingly
“Seaweed absarbs €0, while growing” deminate gremnhowss gas assons from agn-food
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“ruch af that carbon s subsequently returned te Tubiello, F.N. A, Kerl, K. A; Flarmmini, A. 7;
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