


http://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=0&ND=3&adjacen
t=true&locale=en_EP&FT=D&date=20090604&CC=WO&NR=2009067771A1&KC=A1

http://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=0&ND=3&adjacent=true&locale=en_EP&FT=D&date=20090604&CC=WO&NR=2009067771A1&KC=A1
http://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=0&ND=3&adjacent=true&locale=en_EP&FT=D&date=20090604&CC=WO&NR=2009067771A1&KC=A1








https://manoa.hawaii.edu/library/research/collections/archives/univer
sity-archives/faculty-and-students/maxwell-s-doty-papers/









O ser fotossintetizante mais eficiente do planeta 





Ask, E.I., Batibasaga, A., Zertuche-González, J.A. and De San, M. (2003) Three Decades of Kappaphycus alvarezii 
(Rhodophyta) Introduction to Non-Endemic locations. In: Chapman, A.R.O., Anderson, R.J., Vreeland, V.J., Davison, I.R., Eds., 

Proceedings of the 17th International Seaweed Symposium, Cape Town, South Africa, 49-57.

Alerta para evitar risco de invasão 









Fotos:  Pedro Paulo Vieira 
Ilha Grande - RJ



Kappaphycus alvarezii – Pitimbu – PB 







A virada do enfoque dos cultivos, da 
Carragenana para o Extrato Bioestimulante

Paraty-RJ - Prefeitura e UFRJ, em  22/08/2013

Ubatuba- SP – Instituto da Pesca e UFRJ, em 17/02/ 2014



https://www.lcbolonh
a.com.br/2021/07/12

/a-carragena-na-
industria-de-carnes/

Fig. 4 Residual solids of brown strain cultivation for May 2013 after treatment with 6 % 
KOH (w/v) and subsequently extraction of semi-refined carrageenan. a Untreated material, 
b treated with KOH 6 % (w/v) material, c semi-refined carrageenan, d residue and e 
commercial carrageenan.

Masarin et al. Biotechnol Biofuels (2016) 9:122 DOI 10.1186/s13068-016-0535-9

fmasarin@fcfar.unesp.br DBB-FCF, UNESP- Araraquara, SP, Brazil

mailto:fmasarin@fcfar.unesp.br






Carta de Alforria 
da K. alvarezii

 brasileira. 



https://publicacoes.epagri.sc.gov.br/rac/article/view/1746





De uma tonelada da biomassa fresca de K. alvarezii 
podem ser extraído até 800 litros de suco 

bioestimulante, para uso agrícola ou pecuário.  

ProAlga

+ 200 kg de massa úmida, 
contendo 15 a 20% de 

carragenana.





5,89 x 6,73= 39,64 Reais 

Organically grown flowers and crops look and taste great. If you'd 
rather help your garden look its best in a natural way, there's no 
better product for you than Maxicrop Original Seaweed Extract. 
Containing Algea harvested and grown beyond the Arctic Circle, 
Maxicrop Original's seaweed extract has specific Arctic resources 
that helps plants germination, rooting and establishment, from 
seed to mature plant. It improves natural plant health and the 
ability to withstand environmental stress, including drought. It is 
ideal for all plants - from flowers & shrubs, to trees, fruits and 
vegetables. You can even use the Original Seaweed Extract on 
lawns.
•Contans seaweed extract that stimulates natural plant growth
•Boosts healthy root development
•Ensures maximum nutrient uptake
•Improves seed emergence, aids rooting, alleviates transplant 
shock and builds resistance to environmental stress
•Approved for organic growing
•Soil Association Certified Product

RGP: 5.89 £ (500 ml)

£ 1 = R$ 6,737



242 X 0,062 = 15,25 Reais

(15,25 X 100)/81 =  18,82

18,82 x 4 = 75,29 reais por litro







ProAlga

Cada tonelada tem : 20 g x 800 = 16 Kg de Potássio. 

Se, cada tonelada da macroalga fresca  
pode fornecer 600 a 800 litros de suco.

Se, cada litro tem 20 gramas de Potássio.

Em perspectiva: 250.000 ha ocupados com macroalgas podem
fornecer 12  milhões de toneladas de  Potássio /ano .

Cada hectare/ano gera : 16 Kg x 3000 = 48 ton de Potássio. 



http://www.abmra.org.br/marketing/insumos/fertilizantes/of
erta_demanda_fertilizantes_mbagro.pdf





Preço do pigmento, que pode ser extraído das macroalgas de 
espécie K. alvarezii,  que justifica a instalação de biorrefinarias, 

próximas aos locais das fazenda marinhas.

1.833,00 Reais /mg









As propostas do ProAlga-UFRJ, 
alicerçadas nas propriedades das 

Kappaphycus alvarezii, têm como foco 
transformar o Brasil num país 

autossuficiente em produtos algáceos, de 
origem marinha, aproveitando as 

habilidades  das populações litorâneas, 
preferencialmente, organizadas sob a 

forma de cooperativas, para atender ao 
empreendedorismo industrial, 

particularmente, às Biorrefinarias. 





Obrigado 

Prof. Maulori C Cabral

maulori@micro.ufrj.br

21-998533317 



Tal como, um bloqueio da artéria 
carótida Interna é uma patologia 

grave que requer cuidados 
imediatos do Paciente, a Algicultura 
Nacional de K. alvarezii precisa ter a 

circulação dos extratos 
bioestimulantes desbloqueada. 



https://www.gazetadopovo.com.br/parana/breves/estrada-da-
graciosa-tem-novo-deslizamento-bloqueada/



https://library.sprep.org/sites/d
efault/files/eldredge-94-

IFRP7.pdf













India’s leading fertilizer manufacturer, Indian Farmers 
Fertilizer Co-operative Ltd (IFFCO), will market seaweed bio-
stimulant developed by the Bhavnagar-based Central Salt and 
Marine Chemical Research Institute (CSMCRI), a national 
laboratory working under the aegis of Council of Scientific and 
Industrial Research (CSIR).
The biostimulant extracted from Kappaphycus seaweed has 
proved increased yield of several crops in 20 states while 
decreasing the use of chemical fertilizers.

IFFCO TO MARKET SEAWEED EXTRACT MADE BY CSMCRI

HTTP://NEWS.ALGAEWORLD.ORG/2016/06/IFFCO-MARKET-SEAWEED-EXTRACT-MADE-CSMCRI/

JUNE 24, 2016 ALGAEWORLDNEWS LEAVE A COMMENT



http://www.youtube.com/watch?v=CB2XlpD-Ld4





Esquema do processo produtivo do 

etanol de terceira geração





The introduction of K. alvarezii into Brazil took place at Ubatuba Bay, 

São Paulo State by Dr. Édison José de Paula and his research group 

from University of São Paulo. It was responsibly introduced, in 1995, 

as a seedling clone from Japan which had originated in the Philippines. 

After a quarantine procedure of 10 months, a series of tests were 

conducted, not only with K. alvarezii (Paula et al. 2002), but also

with Kappaphycus striatum (F. Schmitz) Doty ex P.C. Silva, which 

produced viable tetraspores and was removed from the sea in 

order to avoid environmental risks (Bulboa et al. 2007).

Hurtado et al. (2014) Kappaphycus (Rhodophyta) Cultivation: Problems and the Impacts of Acadian Marine Plant Extract Powde,  
DOI: 10.1201/b17540-9

Hístória da Kappaphycus alvarezii no Brasil 

Comentário indicativo de que a espécie K. alvarezii é inócua. 



% dry weight



Embalagem ideal = 2,5 litros

Atentem para as características do 
vasilhame. 

Plástico opaco, demonstrando que 
o fabricante sabe o que está 

vendendo.



Fotos:  Pedro Paulo Vieira 
Ilha Grande - RJ





Kappaphycus alvarezii
Carcinicultura 



O ser fotossintetizante mais eficiente do planeta 



£ 1 = R$ 4,9287
( 15,95 + 4,95 = 20,90 £) 

20,90 £ = 103,00 R$ ou 41,20 R$ por litro









Documentação de registro das 
Kappaphycus alvarezii, no 

Brasil.

IBAMA - Processo N°: 

02027.009179/96-11 – SUPES/SP. 

“A espécie K. 
alvarezii já foi 

introduzida em 
vários países, 

sendo 
considerada  

inócua” 

Prof. Dr.  Édison 
José de Paula

Projeto 1996
 Página 6









Leitura recomendada para compreender a epopeia da espécie K. alvarezii 



“Our data also 

show that all 

currently 

cultivated

K. alvarezii 

from all over 

the world have 

a similar 

mitochondrial 

haplotype.”





Um panorama sobre os efeitos comerciais  
e ambientais dos cultivos de K. alvarezii, 

durante 40 anos (2011) 



Preço do pigmento, que pode ser extraído das macroalgas de 
espécie K. alvarezii,  que justifica a instalação de 

biorrefinarias, próximas aos locais das fazenda marinhas.







https://www.orgkapp.com/https://www.youtube.com/watch?v=D0k1BCiL6JE



Assista ao vídeo disponível em:

 https://www.youtube.com/watch?v=D0k1BCiL6JE

Depois, entre em contato com:

https://www.orgkapp.com/

e consulte sobre o preço dos produtos 

https://www.youtube.com/watch?v=D0k1BCiL6JE
https://www.orgkapp.com/


Para complementar o conhecimento sobre a propagação vegetativa das Kappaphycus alvarezii

Jubileu de Ouro 
da K. alvarezii:
A propagação 

vegetativa vem 
sendo usada, 

repetidamente,
durante as 

últimas cinco 
décadas.









http://www.compo-
expert.com/fileadmin/user_upload/compo_expert/en/documents/pdf/brochure/Folder_Basfoli
ar_Kelp_SL.pdf

Diluição de uso 



http://www.valeagro.com.br/site/produtos.php

http://www.valeagro.com.br/site/a
rquivos/pub_acadian_nov_19.pdf





https://sustainablefarming.com.au/product/super-kelp/



Av. Cel. Antônio Honorato Viana, 275 - Gercino Coelho, Petrolina – PE, 56308-000 



http://www.acadianseaplants.com/

Natural soil additives and 
crop nutritional 

supplements 

Feed and nutritional 

supplements 

Food and functional 

ingredients 







http://www.plantdoctor.com.au/liquid-seaweed-for-animals

3,25 X 22 = 71,50 REAIS

1 Dólar australiano igual a 3,25 Real brasileiro 











Cell Death Discovery volume 3, 
Article number: 17071 (2017)

https://www.nature.com/cddiscovery


Journal of Inorganic Biochemistry 
(2012) 107: 129–143







Trabalho de 
Mestrado:

 Roberta Cristiane 
Cavalcante Costa 

 
Universidade 

Federal do Ceará, 
2016

R-Phycocyanin Phycoerythrin

https://repositorio.ufc.br/bitstream/riufc/21489/1/2016_dis_rcccosta.pdf





Rama verde tem 0,195 mg de Phycocyanina por grama ou 195 mg por Kg 

Rama vermelha tem 0,238 mg de Phycoerythrina por grama ou 238 mg por Kg 











Pigmento obtido da biomassa fresca de K. alvarezii. 
Imagens, gentilmente, cedidas pelo Sr. Gabriel Ademir dos Santos – AlgasBrasil – Florianópolis – SC - BR



Algal Researc (2015), 8: 115–120

Phycobiliproteins from red seaweeds are pigment–protein complexes constituting three different 
pigments such as phycocyanin, allophycocyanin and phycoerythrin. The present investigation is 
focused on phycobiliproteins in red seaweed Gracilaria crassa collected from Pudumadam coast, 
Rameswaram. Three different solvents such as phosphate buffer, distilled water and seawater were 
used for extraction of pigments and quantity and purity were compared. Among the three different 
solvents, distilled water showed better results for phycoerythrin extraction; seawater proved to be a 
good solvent as well as preservative for all phycobiliproteins. The purity index (PI) was 3.79 for R-
phycoerythrin (R-PE), purified by DEAE (Diethylaminoethyl) cellulose 52. The stability of 
phycobiliproteins was assessed using different preservatives. NaCl at 5% proved to be suitable for 
long-term preservation of phycoerythrin.



Sudhakar, M.P. et al (2015).

Methods of phycobiliprotein 

extraction from Gracilaria crassa

 and its applications in food 

colourants. 

Algal Research, 8, 115 -120.  

doi:10.1016/j.algal.2015.01.011



Rudke, A. R. et al (2020).

Kappaphycus alvarezii macroalgae: An 

unexplored and valuable biomass for 

green biorefinery conversion. Trends in 

Food Science & Technology.

doi:10.1016/j.tifs.2020.07.018
Chemical and Food Engineering Department, 

Federal University of 2020) 214–Santa 
Catarina, EQA/UFSC, C.P. 476, CEP 88040-900, 

Florianópolis, SC, Brazil

Fig. 4. Number of researches published from 
2010 to 2020 (April 2020) according to the 

Scopus database platform. Where (S+B) refers 
to searches “Seaweed” OR “macroalgae” AND 
‘”biorefinery” OR “process combinations” OR
“cascade processing” OR “sequential process”. 

Otherwise, (RS +B) refers to the searches of 
“Red seaweed” OR “red macroalgae” AND 

‘”biorefinery” OR “process combinations” OR 
“cascade processing” OR “sequential process”. 

The data show the results for all document 
types: Article, review, book chapters,

among others. 





Baghel, R. S. (2023) Developments in seaweed biorefinery research: A comprehensive review.
Chemical Engineering Journal. Volume 454, Part 2, 15 February 2023, 140177

https://doi.org/10.1016/j.cej.2022.140177





Wei, N. et al (2013). Marine macroalgae: an 

untapped resource for producing fuels and 

chemicals.

 Trends in Biotechnology, 31(2),70-77.

 doi:10.1016/j.tibtech.2012.10.009



Mondal, D. et al  (2013).

Fuel intermediates, 

agricultural nutrients 

and pure water from 

Kappaphycus alvarezii 

seaweed.

 RSC Advances, 3(39), 

17989.
doi:10.1039/c3ra42919a





Tassakka, A. C. M. A.R. et al (2021) 

Biosugar production from marine 

algae Kappaphycus alvarezii by acid 

hydrolysis

IOP Conference Series: Earth and 

Environmental Science, Volume 860, 4th 

International Symposium on Marine 

Science and Fisheries 5-6 June 2021, 

Makassar, Indonesia (Virtual)

ISOPEN ACCESS Sci. 860 012078

DOI 10.1088/1755-1315/860/1/012078

Figure 2. Effect of acid (H2SO4) 

concentration and hydrolysis 

reaction time on sugar yield 

from acid pre-treatment of 

K. alvarezii



Figure 5.  Kappaphycus alvarezii 
biorefinery scheme for lactic acid
production.  Filtration steps for 

hydrolysis and detoxification are omitted.







A humanidade evoluirá 
para o uso da 

agricultura marinha 
como forma de 

desenvolvimento 
sustentável 

Considerações finais:





Integrantes do ProAlga: 
UFRJ,
UFRN, UFPB, UFPE,
UFERSA,
UFC,
USP,
EPAGRI, EMPARN,
IF – do RN e do CE, 
Instituto de Pesca da USP;
Associações Produtoras de Macroalgas,
Empreendedores interessados na Algicultura.

Contato: 
maulori@micro.ufrj.br

WhatsApp: 21-998533317

Obrigado,

mailto:maulori@micro.ufrj.br
mailto:maulori@micro.ufrj.br




https://library.sprep.org/sites/d
efault/files/eldredge-94-

IFRP7.pdf
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