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Discover deeper insights

Powered by Scopus data and ScienceDirect full-text
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What would you like to learn more about?

(e ) Deep Research
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N
How can seaweed cultivation contribute to global How can seaweed cultivation contribute to global
protein supply while capturing carbon? jprotein supply while capturing carbon?
Copilot steps ~ Processing for § seconds Copilot steps v Processing for 5 seconds
Creating a plan to respond to your query
Seaweed cultivation for protein and carbon
Performing keyword search on Scopus
(seaweed OR macroalgae OR kelp) AND (cultivation OR farming OR aquaculture) AND ca pt ure
(protein OR nutrition OR food supply) AND (carbon capture OR carbon sequestration OR
climate mitigation) Seaweed cultivation offers a promising solution to two major global challenges: increasing the
sustainable protein supply and capturing atmospheric carbon, Here’s how seaweed farming
Performing natural language search on Scopus contributes to both:
In what ways does seaweed cultivation help increase global protein supply and contribute
1o carbon capture? Contribution to Global Protein Supply
Performing keyword search on ScienceDirect . inable Protein |is rich in protein, containing all essential amino
(seaweed OR macroalgae OR kelp) AND (cultivation OR farming OR aquaculture) AND acids, and can be cultivated without the need for arable land, irrigation, or pesticides.
(protein OR nutritional value OR food source) AND (carbon capture OR sequestration OR making it a low-carbon alternative ta traditional protein sourcas (1) @ .
climate mitigation) AND (method® OR technique™ OR protocol OR results OR discussion) * High Blomass Yield: Seaweod aquaculture can be conducted af large scales, vielding
significant biomass that can be used for human food, animal feed, and other protein-rich
Performing keyword search on ScienceDirect products (2] (3 (4
How does seaweed cultivation contribute to both global protein supply and carbon * Year-Round Production: Offshore and sca-based cultivation allows for continuous, year
capture, including technical approaches and results? round biomass production, further supporting a stable protein supply 4| &
« Nutrient Recycling: Using nulrient-rich wastewaters from aguaculture or food processing
© Done can enhance seaweed protein content and yield, supporting the so-called “protein-shift”
towards more sustainable sources (6
Ask a follow-up question Ask a follow-up question
@ (® ) Deepresearch @ (® ) Deepresearch
Researchier Al beta, and SciencaDirect, Expect vaslation ity. Share feodback Researcher Al beta,is powered by Scopus and SciencuDirect, Expect variation In response quality. Stiare feedback
Seaweed cultivation for protein and carbon Reference details x

@ capture B scopus  Article

Seaweed cultivation offers a promising solution to two major global challenges: increasing the Cultivation in wastewater
sustainable protein supply and capturing atmospheric carbon. Here's how seaweed farming : A
N — increases growth and nitrogen
content of seaweeds: A meta-

Contribution to Global Protein Supply analysis

. Seaweed is rich in protein, ining all essential amino
acids, and can be cultivated without the need for arable land, irrigation, or pesticides, e
making it a low-carbon alternative to traditional protein sources (i) (= :
High Blomass Yleld: d can be at large scales, yielding 15 citations
significant biomass that can be used for human food, animal feed, and other protein-rich
products (2 3 (&

Open document details 7

- Round ion: Offehore and sea-based ion allows for conti year.
round blomass production, further supporting a stable protein supply (@ (5

« Nutrient ling: Using nutri ich from or food pi ing Link to statement
can enhance seaweed protein content and yield, supporting the so-called “protein-shift” The reference states that seaweeds are rich
towards more sustainable sources in essential amino acids (EAAS) and have

" _— protein quality comparable to plant sources
Carbon Capture and Climate Mitigation like peas and soy. It adds that combining
different seaweed species yields

. carbon Seaweed absorbs CO; through photosynthesis,
acting as a natural carbon sink. Cultivated seaweed can sequester significant amounts of complementary EAA profiles, making them
carbon, both in its biomass and by exporting organic carbon to deep ocean sediments ‘6 nutritionally comparable to animal proteins

78 (s 0 m (@ B such as milk and whey.

« Long-Term Storage: Harvested seaweed can be processed into biofuels, biochar, or
intentionally sunk to the deep ocean for long-term carbon storage, further enhancing its
carbon capture potential 7/ 2/ (14 Excerpt Abstract

« Offsetting Emissions: By replacing higher-carbon-footprint products (e.g., animal feed, o
fertilizers, fussil fuels) with seaweed-derived allernatives, overall carbon emissions can be

Found in abstract section

Ask a follow-up question Experimental evidence shows that seaweeds contain

= 12 ) Deep research
r\uw} proteins are similar in quality to common plant

high concentrations of the essential amino acids

(EAAS) necessary for human consumption... Seaweed

Researcher Al beta, is powered by Scopus and ScienceDirect. Expect varlation in response quality. Share feedback protein sources such as peas, soy, and tree nuts.
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How can d ntribute to global protein supply b

Copilot steps >

Seaweed cultivation for protein and carbon capture

Seaweed cultivation can contribute to the global protein supply while also capturing carbon through its
dual role as a nutrient-rich food source and a blue carbon ecosystem. Recent research highlights both
opportunities and limitations in achieving these goals.

1. Contribution to Global Protein Supply

« High protein content: Protein levels vary by species and cultivation conditions. For example, Ulva
fenestrata grown in nutrient-rich herring production waters reached 37.37% dry weight protein, the
highest reported among reviewed species 1.

* Nutritional quality: Seaweed proteins contain essential amino acids, though digestibility can be low
(<60%). Processing i ions, such as ion into in, can raise
protein content (-33%) and digestibility (-100%), with POCAAS values approaching 0.89 2 .

« Cultivation methods: Vegetative propagation in Palmaria palmata supports sustained growth and
bioactive peptide production, enhancing both yield and functional food potential (3 .

« Nutrient recycling: Using nutrient-rich industrial effluents as cultivation media can boost protein
biosynthesis while reducing waste 1.

5]

. Carbon Capture and Sequestration Potential

« Photosynthetic CO, uptake: Seaweeds fix carbon during growth, with life-cycle sequestration for
Laminaria japonica estimated at 97:73 g C m™ yr, most stored in biomass 4.

Porphyra culti increases dissolved organic matter resistant to
degradation, enhancing long-term carbon storage in coastal systems s/

Optimized cultivation: Matching strain and depth in Kappaphycus spp. can improve biomass yield
and carbon uptake efficiency (6.

Sinking strategies: Deliberate sinking of harvested seaweed can create additional sequestration,
though ecological and governance risks remain 7' (&',

Which funding institutions are most likely to support this research?

LeapSpace is powered by Scopus. Expect variation in response quality.
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summary _ Eligiolty detalls

This Pho scholarship wil st within a broader project
fundod by the IDRC Canada on “Transforming women's
seawced bt Into nature based solutions fo Fil,
Samoa, and Kirlbat". As background, soeweed farming i
‘widely recogized a5 potential key industy for climate
change mitigation and adaptation sctivites.

01the Pacific, e seaweed business is womer's busingss,
‘especally women i rural and regional areas who

usually involved in farming and agrculture activites. The.
broader project will evaluate techaical solutions for
scaling seaweed prodution, integrate the environmental
potential of seaweed production (the specifi objective

W
will evaluate production and processing interventions for
the key species and their natural capital,
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How can seaweed cultivation contribute to global
protein supply while capturing carbon?

Copilot steps v Processing for &

Seaweed cultivation for protein and carbon
capture

Seaweed cultivation offers a promising solution to two major global challenges: increasing the . . .
sustainable protein supply and capturing atmospheric carbon. Here's how seaweed farming D d p ght
R — 1SCOVEr aeeper 11181 S
s 3 Powered by Scopus data and ScienceDirect full-text
Contribution to Global Protein Supply ySeop

« Sustainable Protein Source: Seaweed is rich in protein, containing all essential amino
acids, and can be cultivated without the need for arable land, irrigation, or pesticides, What would you like to learn more about?
making it a low-carbon alternative to traditional protein sources 1/ (2

« High Biomass Yield: Seaweed aquaculture can be conducted at large scales, yielding

significant biomass that can be used for human food, animal feed, and other protein-rich °
products 2/ '3 4
o 5 Deep Research
* Year-Round Offshore and based allows for year- @ P
round biomass production, further supporting a stable protein supply 4/ (s
« Nutrient Recycling: Using nutrient-rich from or food

ey

can enhance seaweed protein content and yield, supporting the so-called “pi

Which seaweed species exhibit the highest protein yield under varying nutrient and light
conditions, and what physit ical or bi i i regulate their carbon capture

efficiency and amino acid synthesis?
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Deep research report & View as POF

Deep Research steps X
This deep research report may contain inaccuracies. Please verify the information independently.

Optimizing Protein Yield and Biochemical Mechanisms in

Seaweed Species Under Variable Nutrient and Light RL IS I G ST S

species with top protein yield under different

Conditions nutrients and light levels. Evaluating physiological
and biochemical factors governing carbon capture
Quick Reference and amino acid production
Key findings table j Analyzing the research plan to identify seaweed

species with the highest protein yield under different

Spec: Protein Content (% DW)  Key Mechanisms/Notes Referenc - o P
pecies S B DI sl ) lerences nutrient and light conditions, while examining
Psychiatric 20-25 (extract) Efficient N assimilation 1010 underlying physiological mechanisms.
disorders (nitrate/ammaonium), high

protein recovery with pH-shift Breaking down the research topic into specific
extraction questions and directions, while identifying targeted
areas to investigate further.

il * H:fgh y.iem wim:"'i':hm"" = Analyzing the research prompt to identify key
:,:;:‘STHTS[- et questions. Evaluating seaweed species for protein
yield under different nutrient and light conditions.
Macrocystis pyrifera 25 Cooler temps, balanced o1 Forml:.llatmg a primary query focused on optimizing
photoperiod optimize protein protein output.

and amino acid synthesis & - o
Starting the initial research process and outlining

objectives. Gathering relevant sources and
identifying key topics for further analysis.
Organizing findings for a coherent overview.
Preparing for deeper investigation next steps.

Hypnea cervicornis b Accumulates protein/ 7
phycobiliproteins under
balanced high nutrients

Porphyra umbilicalis 2.6 (extract) High growth/protein at Analyzing the topic of seaweed protein yield,
high light; pH- ) .
fmodérate biaw, TR Ieh; D LA exploring two levels of depth and two questions per
Ask a follow-up question level, to gather initial insights.
® (&) Deepresearch Searching for semantically relevant information

about Which seaweed species exhibit the highest
\_ Researcher Al beta, is powered by Scopus and ScienceDirect. Expect variation in response quality. Share feedback protein yield when subjected to varying nutrient
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