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Abstract


Since 2011, Caribbean and West African countries have experienced the deposit of millions of tonnes of the pelagic brown seaweed sargassum. While these algal blooms are well documented in the Caribbean, less information is available on the occurrence, monitoring and composition of sargassum biomass in West Africa. Cabo Verde (CV), one of the volcanic archipelagos of the Macaronesia region, has experienced sargassum beaching events since 2022, with 2025 being the worst year so far. In this study, high quantities of biomass that were beached in December 2025 (>100 tonnes) were determined in two locations in Santiago—CV’s largest island. Additionally, samples taken in 2024 were analysed to explore the potential valorisation of pelagic sargassum in CV. Elemental composition, amino acid profiling and calculation of NPK ratio suggested that this biomass could be processed for applications towards sustainable agriculture, providing benefits for local development. However, processes would have to include low cost and efficient pre-treatment(s) to manage the content of toxic elements (arsenic, cadmium, and lead). The development of sargassum-derived products for soil amelioration and improvement of crop production could contribute to strengthening communities and empowering local women’s groups, who play key roles in Cabo Verdean agriculture and rural economy.
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1. Introduction


Since 2011, Caribbean and West African countries have suffered from the deposit of millions of tonnes of pelagic brown seaweed (or macroalgae) of the morphotypes Sargassum fluitans var. fluitans (S. fluitans III), Sargassum natans var. natans (S. natans I), and S. natans var. wingei (S. natans VIII) [1]. Sargassum beaching events have negative environmental, socio-economic and health impacts [2,3]. For example, accumulation of sargassum causes massive mortality of coralline communities and seagrass beds, affects the health of local community members, and disrupts tourism and fishing, two major income-generating activities in most of the impacted countries. In addition, the negative effects of large scale (mechanical) removal of sargassum biomass are well documented [4,5], but these are outweighed by its risk reduction. In particular, removing the sargassum biomass reduces the risk to native intertidal organisms of smothering and O2 depletion, as well as reducing human health risks linked to the stranded biomass.



Occurrence, monitoring, and composition of pelagic sargassum biomass in the Caribbean has been extensively described [2]. For West Africa, the impact of sargassum events that occurred after 2011—and different aspects of the composition of this biomass—has been described in several countries, including Nigeria [6], Ghana [7], Ivory Coast [8], Senegal [9], Sierra Leone [10], and Benin [11]. An additional report on pelagic sargassum described its presence in Morocco [12]. While sargassum biomass movement and proliferation in the Eastern tropical Atlantic have been described for the period 2011–2022 [13], the impact, challenges, and prospects of the sustainable management of sargassum influxes in West Africa have been recently reviewed [3].



Close to West Africa, the Macaronesia biogeographic area in the Northeast and Central Atlantic includes several volcanic archipelagos that have also been recently (2023–2024) impacted by the arrival of pelagic sargassum: the Azores [14], Madeira [15], and the Canary Islands [16]. Interestingly, pelagic sargassum beaching has not been reported for the most southern archipelago of Macaronesia, Cabo Verde.



The Cabo Verde (CV) Archipelago is considered a hotspot of marine biological productivity in the oligotrophic central North Atlantic, supporting a highly diverse and unique ecosystems at the crossroad of major currents in this oceanic region [17]. The presence of a pelagic species of sargassum, S. natans (Linnaeus) Gaillon has been previously reported in Cabo Verde [18,19,20], including from the largest and capital island Santiago [21]. Since 2019, pelagic sargassum has been observed floating off the coast of the island by fishermen and during environmental surveys conducted by the non-governmental organisation ECOCV. The first beaching events were reported the 1 October 2022 on the bay of São Francisco, and the 1 November 2022 on the beach of Moia Moia, both located on the east side of Santiago (Figure 1 and Figure 2). Moia Moia Bay has one of the largest coralline communities in Santiago Island, mainly dominated by the lesser starlet coral (Siderastrea radians) platform. Since then, testimonies of local community members and fishermen have described several negative consequences due to the presence of sargassum: floating sargassum covering coastal waters reduces fish movements and it prevents people from swimming as a recreational activity, and from fishing; rotting stranded sargassum causes discomfort due to the bad smell. This latter aspect is in line with health risks such as respiratory, cardiovascular and neurological effects due to the release of hydrogen sulphide gas previously associated with sargassum biomass decomposition [22,23]. Livelihoods in the area are heavily dependent on fishing and agriculture, with women largely responsible for cultivation activities. Agriculture in Cabo Verde is focused on subsistence and the domestic market, and faces challenges such as water scarcity, severe droughts and degraded soils. Tourism is also a growing income stream, and the sargassum events undermine its further development.



In this context, the current study aims at describing recent pelagic sargassum events that occurred in Santiago Island, and to investigate the biochemical and elemental composition of sargassum biomass collected on this island, with a view to identifying if it could support positive community development efforts to support women’s livelihoods. Data obtained helped to address identified challenges (toxic elements contamination and lack of monitoring) associated with pelagic sargassum biomass valorisation in West Africa [3]. They also inform the development of potential practical and effective solutions to valorise this feedstock, with its application as an input to sustainable agriculture within the impacted local communities and beyond.




2. Materials and Methods


2.1. Occurrence and Monitoring of Sargassum in Santiago Island


Total sargassum biomass was estimated in two locations on the east side of Santiago Island, Nossa Senhora da Luz and Moia Moia, during December 2025 (Figure 1). Estimation of the biomass was conducted according to the methodology previously described for the Caribbean [24]. Fifteen measurements of the relative weight/m2 were made per beach, defined by the intersection of three perpendicular and five parallel lanes to the shoreline.




2.2. Sample Collection, Description, and Preparation for Biomass Analysis


Two samples of mixed pelagic sargassum species were manually collected in April 2024, floating in the water, at two different locations: Porto Mosquito (west coast) and Praia Baixo (east coast) of Santiago Island (Table 1 and Figure 1). Solid contaminants (plastic, wood, rubber, and fishing gear debris) were removed before placing the four samples in plastic bags for transport. Starting on the same day of collection, biomass from both locations were placed on trays and dried in the sun for three days, with average maximum temperature of 26 °C during the day and average minimum temperature during the night of 20 °C. Humidity ranged between 61 and 68%. After drying, samples were stored in plastic bags before exporting to York (UK) for analysis. Upon reception at York, sun-dried seaweed samples were milled to 1 mm diameter particle size using a Cyclone Mill Twister (Retsch, Hope Valley, UK) to produce a fine powder that was subsequently stored at room temperature.




2.3. Elemental Composition Analysis by Inductively Coupled Plasma Mass Spectrometry (ICP-MS)


ICP-MS analysis was conducted according to the protocol previously described [25]. Three extractions (technical replicates) were conducted for each sample. Briefly, 8 mL of concentrated HNO3 and 2 mL of 30% H2O2 were added to approximately 0.2 g of sample into a digestion vessel. After sealing, the vessels were placed into a microwave (Milestone Ethos Up, Sorisole, Italy) programmed to heat the contents of the vessels to 200 °C over a period of 30 min. Once at the desired temperature, contents were kept at 200 °C for a period of 15 min. Then, digestion vessels were cooled down before their content was diluted adding 100 mL of distilled water. Ten ml of each sample were used for analysis. A low (Ag, Al, As, Ba, Be, Cd, Co, Cr, Cu, Mo, Ni, Pb, Sb, Se, Th, Tl, U, V, Zn: 10,000 ppb) and high (Ca, Fe, K, Mg, Na: 1,000,000 ppb) concentration calibration standard was produced using an environmental stock calibration fluid (ICP-MS calibration, Agilent part number 5183-4688) with a known concentration of many common elements found in the environment. Sargassum samples and calibration solutions were run on an Agilent (Santa Clara, CA, USA) 7700× ICP-MS equipped with a helium collision cell.




2.4. Assessment of Amino Acid Profiles and of Crude Protein Content


The determination of the crude protein and amino acid contents was done by Sciantec Analytical (Selby, UK), a UKAS and GMP+ accredited laboratory. Dried milled samples were considered as received, and analysis conducted according to protocols implemented by the laboratory: amino acid profile (excluding tryptophan)—protocol TST00001, and tryptophan—protocol TST00019. The crude protein content was determined using protocol TST00307—crude protein (N x 6.25) Dumas method.




2.5. Determination of NPK (Nitrogen-Phosphorus-Potassium) Ratio


The content of phosphorus and potassium was measured by Sciantec Analytical (Selby, UK), a UKAS and GMP+ accredited laboratory. Dried milled samples were considered as received, and analysis conducted according to protocols implemented by this laboratory: mineral extraction preparation—TST00180; and subsequent analysis of phosphorus—TST00195, and potassium—TST00196. The N content was calculated by dividing by 6.25 the results of the crude protein content obtained by the Dumas method. Ratios were calculated by dividing each of the three numbers obtained for each sample by the lowest number.





3. Results and Discussion


3.1. Occurrence and Monitoring of Pelagic Sargassum in Santiago Island


Regular monitoring of pelagic sargassum in Santiago Island started in 2019. Between 2019 and 2022, surveys were conducted two to three times per month in the coastal zones extending from Praia in the south to Porto Rincão on the west coast (Figure 1C). At the start of 2023, surveys expanded to the east coast, from Praia to Calheta São Miguel and the Tarrafal region (Baia de Angra and Baia de Fazenda, northeast and northwest respectively), occurring one to three times per month depending on location and sea conditions. From the end of 2024, weekly surveys were conducted in the zones of Praia Baixo to Moia Moia (east coast), and down south to Praia once or twice a month. In 2025, surveys conducted by ECOCV mapped several locations where high accumulation of morphotypes S. fluitans var. fluitans (S. fluitans III), S. natans var. natans (S. natans I), and S. natans var. wingei (S. natans VIII) was observed (Figure 2). For instance, the accumulation of large quantities of floating and/or rotting sargassum was registered in São Francisco Bay, Praia Baixo, Baia, Calheta São Martinho and Moia Moia bays, all locations on the east coast of Santiago (Figure 1). The east coast of Santiago Island is characterised by more shallow and enclosed bays as compared to the west coast, thus providing more favourable conditions for the accumulation of sargassum in the coastal waters and sandy beaches.



The quantities of pelagic sargassum beaching in December 2025 were observed as the most abundant ever monitored in Santiago Island and to our knowledge in Cabo Verde. This prompted a more accurate estimation of the stranded biomass. As indicated in Table 2, more than one hundred tonnes of sargassum were quantified in the two selected sites, leading to densities above 300 kg/m2 of wet biomass [24].



These results can be compared to some previously obtained in Mexico. Studies conducted on the eastern coast of the Mexican Yucatan Peninsula showed an accumulation ranging between 0 and 100 kg/m2 of wet sargassum during the period 2016–2020 [26], and between 0 and 5.7 kg/m2 of dry biomass measured during a distinct study conducted in September 2018 [27]. These values are lower than those observed in Santiago Island. One possible explanation for this is that beaches surveyed in Mexico are longer and more exposed than the narrower, enclosed and shallow beaches of Nossa Senhora da Luz and Moia Moia.




3.2. Elemental Composition of Pelagic Sargassum Biomass


Results of ICP-MS analysis to determine the content in metals and metalloids of biomass collected in Cabo Verde are presented in Table 3.



It was not possible to conduct a statistical analysis on these results as only technical duplicates were considered for each location, so our observations should be interpreted cautiously. Most of the elements seems to show similar content in biomass harvested on the west and east coast of Santiago Island. This is particularly true for Li, Be, B, Mg, V, Cr, Mn, Ni, Cu, Zn, Se, Sr, Mo, Sn, Sb, Cs, Ba, U, and P. However, some potential differences were observed, with higher content of Na and Ca in samples from Porto Mosquito compared to Praia Baixo. Conversely, amounts of Al, K, Fe, Co, As, Rb, and Nd seem higher in the sargassum biomass collected at Praia Baixo compared to Porto Mosquito. Similarly, our preliminary results indicate that the content in total As was almost double in algae harvested in Praia Baixo compared to Porto Mosquito, while the contents of the other toxic elements Cd and Pb were very similar across the four samples analysed. The contents of As, Cd and Pb can be compared with results obtained from sargassum biomass harvested in Summer 2022 along the Senegalese Coast [9]. The samples from Santiago Island contain at least double the total As compared with the Senegalese samples, four times less Cd, and the same amount of Pb.



Potential differences in some of the element content between the two locations are interesting but challenging to explain. Porto Mosquito is on the west side and Praia Baixo the east side of the Santiago Island. The geology of the coast and the water masses are quite different in both sites and may influence accumulation of elements in sargassum biomass. Porto Mosquito does not have shallow bays, is protected from the winds by the mountain range, and the beaches are made of volcanic pebbles; in contrast, Praia Baixo is more exposed to dominating north-east winds and this site is formed of sandy beaches. In addition, the agriculture practices in the riverbeds on Santiago Island are more concentrated on the flat central east of the island, including the Praia Baixo area, and this could have an impact on the elemental content in seawater nearby.



In previous work conducted in Jamaica, we have investigated the production of mulch and composts from sargassum for mangrove restoration and crop production [28,29]. Considering well-established standards such as the Guidelines outlined by the US Environmental Protection Agency and the Florida Department of Environmental Protection for metal and metalloid concentrations considered as toxicants through environmental exposures [30], total As in the Cabo Verdean collected biomass is the only element that does not meet the guidelines. Additional As speciation analysis would be needed to better evaluate environmental and agricultural risks. All the other elements measured in the Cabo Verdean sargassum biomass and regulated in these guidelines are below the set-up standard concentrations. One-way to circumvent the high content of As could be to mix the sargassum biomass with other organic material as already described [28,29].




3.3. Determination of Crude Protein Content and Amino Acid Profile


One sample from each location was analysed in duplicate. In addition, tryptophan content was analysed in only one of the duplicates. Results are presented in Table 4.



Interestingly, our preliminary results tend to show that samples of sargassum collected at two distinct locations exhibit some differences in their crude protein content and for most of the EAAs. The sample from Praia Baixo contained lower amounts of most of the amino acids compared with the one collected at Porto Mosquito. Values measured for these samples are in the same ranges as those determined using the same analytical methods in samples harvested in different locations in the Caribbean between 2019 and 2021 [31]. In line with individual amino acids, the content in crude protein appears to be lower in samples collected at Praia Baixo compared to those harvested at Porto Mosquito.




3.4. Estimation of NPK (Nitrogen-Phosphorus-Potassium) Ratio


One sample from each location was analysed in duplicate. Results are presented in Table 5.



These preliminary results suggested the content of N and P was slightly higher in the sample from Porto Mosquito compared the one from Praia Baixo. This is in contrast with the amount of K that was almost double in the latter compared to the former sample. This is reflected in the subsequent calculation of the NPK ratio where phosphorus was the main variable within the three elements. The overall trend was K > N > P. The NPK ratio is an important parameter to consider for the use of sargassum biomass for soil improvement.



Although the NPK content present in the sargassum analysed is very different from the average 2-2-2 NPK content in standard compost, the high K content found in sargassum biomass can be beneficial for the production of fruits and induction of stress resistance. The application of seaweed-based products has multiple advantages beyond the nutrient content added to the soil. These beneficial effects of seaweed applications include better absorption of water and increased nutrient availability due to gel forming polysaccharides. There are also multiple effects reported in the literature regarding soil microbiome enhancement and increased plant stress resistance, but the detailed mechanisms of these effects are far from understood [32]. However, the high sodium content measured in seaweed biomass should be taken into consideration when applying seaweed-derived products regarding potential salinisation of the amended soil. Local agronomic trials, treatment tests, and safety assessment would have to be conducted before recommending any of these applications.



In addition to potentially being used as mulch and/or compost, sargassum biomass could be used for the production of liquid biofertilizer and/or biostimulant. A number of pelagic sargassum-derived biostimulant products are already commercially available. The content of total As in the analysed biomass nevertheless exceeded limits recommended for agricultural soils in different countries (15–50 mg/kg DW) [29]. A simple, cheap and effective method for As removal from sargassum was recently described [33]. It reduced As content by up to 88% by using just hot seawater, and up to 97% using hot seawater and citric acid treatment. The method is promising for the production of liquid biofertiliser and/or biostimulant from sargassum biomass, especially with the possibility to use seawater due to the shortage of fresh water in agriculture in Cabo Verde. Another option to further reduce As levels is to mix the sargassum with other organic matter during the process used for production of biofertilizer [34]. Should these methods be successfully applied in the Cabo Verdean study areas, they could offer substantial potential to support local development, particularly for women.



Women play a key role in Cabo Verdean agriculture and rural economy, accounting for a large proportion of the workforce and providing leadership on small family farms. Faced with challenges such as water scarcity and poor soil fertility, many women look for solutions to ensure food security, entrepreneurship and sustainability for their livelihoods. In addition to economic hardships and hard work, rural women also face invisible barriers, such as sexism and rigid cultural traditions, which often restrict their roles in society. In light of our findings, biofertiliser/biostimulant valorisation from macroalgae in Cabo Verde could potentially open a new development pathway, particularly for women, bringing both social and environmental benefits. Realising this potential would nevertheless require further research, as well as institutional development, behavioural and cultural changes. Training and capacity building for activities from sargassum monitoring and collection through to processing, product development and marketing would also be required.





4. Conclusions


Elemental composition, amino acid profiling and calculation of NPK ratio suggest that sargassum biomass has the potential to be processed for use in sustainable agriculture although treatment would be necessary to decrease the content of toxic elements. Sargassum-derived products for soil amelioration and improvement of crop production could be very valuable to support women in rural communities, and to support related livelihood activities such as agroecology and agroecotourism. Such valorisation projects in other locations have been demonstrated to provide important social benefits, including women’s empowerment, improved financial independence, enhanced access to microcredit and a perceived sense of autonomy in decision making [35,36]. Further research is needed in Cabo Verde in order to further explore this potential.
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Figure 1. Sargassum beaching in the archipelago of Cabo Verde. (A) Map of Africa indicating the location of the Cabo Verdean archipelago (square), approximately 570 km off the coast of Senegal. (B) Map of the ten islands and five islets of the Cabo Verdean archipelago; the square indicates the island of Santiago. (C) Map of the most populous island of Cabo Verde, Santiago. Black dots correspond to locations where sargassum beaching events have been observed since 2019. 
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Figure 2. Examples of sargassum beaching events that occurred at different locations on Santiago Island between 2022 and 2025. 
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Table 1. Description of sargassum samples considered in this study. PM1 and PM2 refers to the two samples collected at Porto Mosquito, and PB1 and PB2 to the two samples harvested at Praia Baixo.
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	Sample Name
	Collection Site
	Latitude
	Longitude
	Date of Collection





	PM1 and PM2
	Porto Mosquito
	14.95052
	−23.69064
	11 April 2024



	PB1 and PB2
	Praia Baixo
	15.06181
	−23.47179
	8 April 2024










 





Table 2. Estimation of total sargassum biomass in two sites on the east coast of the island of Santiago.
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	Location
	Date
	Average Depth (cm)
	Max Depth (cm)
	Min Depth (cm)
	Biomass (Tonnes)
	Area of the Beach

(m2)
	Average

Density

(wet kg/m2)





	Nossa Senhora da Luz
	4 December 2025
	35 ± 7.06
	45
	23
	186
	582
	319



	Moia Moia
	1 December 2025
	26 ± 23.12
	73
	5
	111
	315
	350










 





Table 3. Elemental composition of sargassum samples harvested in Santiago Island. Values are average ± standard deviation of three extraction replicates from the same original sample and are expressed in ppm (or mg/kg) of dry weight (DW) seaweed biomass. Bdl, below detection limit. Samples PM1, PM2, PB1 and PB2 are described in Table 1.
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	Elements
	PM1
	PM2
	PB1
	PB2





	Li
	3.67 ± 1.36
	4.53 ± 0.71
	5.71 ± 2.48
	3.37 ± 1.42



	Be
	1.02 ± 0.38
	0.49 ± 0.70
	0.47 ± 0.33
	0.26 ± 0.37



	B
	270.97 ± 33.95
	244.17 ± 19.44
	245.56 ± 37.03
	188.17 ± 24.62



	Na
	40,048.42 ± 568.22
	38,359.84 ± 1464.87
	28,937.18 ± 363.44
	25,179.86 ± 2254.90



	Mg
	19,444.71 ± 731.21
	13,659.49 ± 496.07
	13,134.14 ± 313.25
	10,143.82 ± 296.11



	Al
	342.29 ± 141.37
	171.15 ± 27.02
	447.57 ± 46.09
	835.70 ± 536.61



	K
	70,871.06 ± 1394.62
	97,798.13 ± 3839.64
	145,636.27 ± 4337.65
	165,702.96 ± 9425.08



	Ca
	113,556.21 ± 4432.27
	88,122.05 ± 9354.16
	64,595.82 ± 2747.48
	52,063.56 ± 5537.34



	V
	3.94 ± 0.45
	6.10 ± 0.31
	3.78 ± 0.65
	4.71 ± 0.99



	Cr
	18.86 ± 2.87
	11.45 ± 3.30
	24.14 ± 1.61
	13.12 ± 2.97



	Mn
	18.90 ± 1.19
	13.89 ± 0.92
	20.68 ± 1.17
	20.80 ± 2.35



	Fe
	297.68 ± 32.69
	218.12 ± 38.71
	688.11 ± 43.28
	897.50 ± 164.60



	Co
	0.76 ± 0.10
	0.68 ± 0.02
	1.05 ± 0.04
	1.25 ± 0.16



	Ni
	9.98 ± 1.90
	9.58 ± 2.38
	9.90 ± 0.83
	13.19 ± 3.66



	Cu
	9.01 ± 0.20
	7.07 ± 1.27
	7.64 ± 1.80
	5.67 ± 0.51



	Zn
	16.35 ± 3.06
	16.99 ± 1.93
	13.68 ± 0.98
	12.76 ± 3.87



	As
	73.61 ± 2.91
	91.44 ± 1.51
	149.94 ± 3.04
	152.45 ± 4.54



	Se
	3.38 ± 0.62
	2.05 ± 2.02
	3.46 ± 0.83
	2.42 ± 1.71



	Rb
	22.78 ± 0.27
	31.99 ± 0.40
	46.69 ± 1.09
	47.67 ± 2.86



	Sr
	2423.86 ± 71.19
	2775.48 ± 53.20
	2271.71 ± 56.69
	2270.34 ± 77.70



	Mo
	6.65 ± 3.73
	2.88 ± 0.61
	4.19 ± 0.28
	2.66 ± 0.50



	Ag
	Bdl
	Bdl
	Bdl
	Bdl



	Cd
	1.30 ± 0.22
	1.06 ± 0.35
	1.38 ± 0.23
	1.62 ± 0.54



	Sn
	0.11 ± 0.08
	0.12 ± 0.02
	0.13 ± 0.07
	0.15 ± 0.03



	Sb
	0.07 ± 0.04
	0.05 ± 0.02
	0.04 ± 0.01
	0.07 ± 0.02



	Cs
	6.72 ± 9.40
	0.05 ± 0.04
	0.06 ± 0.02
	0.04 ± 0.02



	Ba
	30.11 ± 1.00
	21.16 ± 0.61
	19.62 ± 1.32
	16.39 ± 0.81



	Nd
	0.79 ± 0.18
	0.97 ± 0.43
	1.44 ± 0.07
	1.85 ± 0.09



	Hg
	Bdl
	Bdl
	Bdl
	Bdl



	Pb
	1.31 ± 1.10
	0.48 ± 0.14
	2.56 ± 1.33
	1.65 ± 1.03



	U
	0.63 ± 0.01
	0.71 ± 0.05
	0.51 ± 0.02
	0.59 ± 0.04



	P
	1218.88 ± 50.43
	929.41 ± 185.10
	1062.32 ± 96.81
	1055.83 ± 216.03










 





Table 4. Crude protein and amino acid content in selected sargassum samples harvested in Santiago Island. Values are expressed in % of dry weight seaweed biomass. NA, not analysed. Essential amino acids are indicated in bold. Bdl, below detection limit. PM1.1 and PM1.2 represent duplicate analysis of sample PM1, and PB2.1 and PB2.2 duplicate analysis of sample PB2.
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	PM1.1
	PM1.2
	PB2.1
	PB2.2





	Cystine
	0.12
	0.12
	0.12
	0.12



	Aspartic acid
	0.86
	0.87
	0.6
	0.59



	Methionine
	0.13
	0.14
	Bdl
	Bdl



	Threonine
	0.34
	0.34
	0.23
	0.23



	Serine
	0.38
	0.39
	0.24
	0.23



	Glutamic acid
	1.34
	1.32
	0.75
	0.73



	Glycine
	0.66
	0.64
	0.34
	0.34



	Alanine
	0.51
	0.51
	0.26
	0.27



	Valine
	0.34
	0.33
	0.22
	0.21



	Isoleucine
	0.25
	0.25
	0.15
	0.15



	Leucine
	0.43
	0.43
	0.27
	0.27



	Tyrosine
	Bdl
	Bdl
	Bdl
	Bdl



	Phenylalanine
	0.32
	0.31
	0.19
	0.24



	Histidine
	Bdl
	0.11
	Bdl
	Bdl



	Lysine
	0.36
	0.34
	0.25
	0.27



	Arginine
	0.37
	0.35
	0.25
	0.25



	Proline
	0.37
	0.36
	0.21
	0.24



	Tryptophan
	NA
	0.07
	NA
	0.06



	Crude Protein
	9.1
	9.3
	6
	6










 





Table 5. Ratio NPK of selected seaweed samples harvested in Santiago Island. Values of nitrogen, phosphorus and potassium content are expressed in % of dry weight seaweed biomass. PM1.1 and PM1.2 represent duplicate analysis of sample PM1, and PB2.1 and PB2.2 duplicate analysis of sample PB2.
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	Tests
	PM1.1
	PM1.2
	PB2.1
	PB2.2





	Nitrogen (N)
	1.46
	1.49
	0.96
	0.96



	Phosphorus (P)
	0.14
	0.14
	0.1
	0.1



	Potassium (K)
	4.54
	4.44
	9.3
	9.55



	Ratio NPK
	10.4-1-32
	10.6-1-31.7
	9.6-1-93
	9.6-1-95.5
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