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Mineral content was determined in different brown seaweeds (Sargassum wightii, Padina tetrastromatica, Chnoospora 

minima, Hormophysa triquetra, Sargassum myriocystum, Sargassum plagiophyllum and Sargassum ilicifolium), collected 

from Mandapam region (Gulf of Mannar), Southeast coast of India. The ash content of different seaweeds ranged from 15 % 

to 20.5 %. The ash values were significantly different among the seaweeds (P˂ 0.05). The selected brown seaweeds 

contained both macro elements (0.77-564.5 mg/100g; Na, K, Ca, Mg) and trace elements (0.1-4.83 mg/100g; Zn, Mn, Fe, 

Cu). The present study was carried out in some of the underutilized brown seaweeds and it was concluded that the selected 

species can be used as feed additives in future. 
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Introduction 

The marine environment in which seaweeds occur, 

possess great taxonomic diversity and synthesize 

metabolites with diverse structure with remarkable 

biological activities
1
. Seaweeds are not only used as 

food, but whole seaweed mixes have been used in 

animal and fish feeds
2
. Earlier reports show the 

biochemical and mineral composition of green, brown 

and red seaweeds as potential food and feed sources
3,4

. 
 

Seaweeds are high in minerals because of their 

marine habitat, and the variety of the minerals they 

absorb from the habitat is wide-ranging. The essential 

minerals and trace elements necessary for human 

nutrition are present in seaweeds. Brown seaweeds 

accumulate many elements and are a good source of 

major, minor and trace elements. Due to this brown 

seaweed are well known for their efficacy as a dietary 

supplement or as part of a balanced diet
5
. 

 

Mostly, high mineral content (8-40 %) in seaweeds 

is correlated to factors such as seaweed phylum, 

geographical location and season. Sometimes it is 

related to environmental and physiological variations
6
. 

Now a day, there is an increase in public consciousness 

regarding the health issues. Thus, the demand for 

seaweeds as food and biochemical resources is 

increasing day by day. The numbers of brown seaweed 

species available for practical use are limited. Since the 

chemical composition and nutritional assessment is 

scarce, the present study was undertaken to determine 

the mineral contents of different species of brown 

seaweeds from Mandapam region. 
 

Materials and methods 
 

Sample collection 

Seven species of macro algae belonging to the 

Phaeophyta were collected during the period October 

and November 2011, from Mandapam (Gulf of 

Mannar) Southeast Coast of India (Lat 8 35’- 9 25’ 

N; Long 78 08’ - 79 30’ E). All the algal samples 

were harvested manually, stored in plastic bags kept in 

ice box for transportation to the laboratory. They were 

then methodically cleaned to remove the epiphytes and 

detritus attached to the fronds. Algal samples were 

shade dried. The collected samples were Sargassum 

wightii, Padina tetrastromatica, Chnoospora minima, 

Hormophysa triquetra, Sargassum myriocystum, 

Sargassum plagiophyllum and Sargassum ilicifolium. 
 

Sample Analysis 

To determine the ash content, two grams of dried 

algal material were taken in a pre-weighed crucible and 

weighted, placed in a furnace at 500 C for 4 hr., 

cooled in desiccators and reweighed. The results are 

expressed in percentage (%). For mineral analysis the 

seaweed material was kept in the oven at 110 C for 12 

h, crushed in the grinder and sieved. This powered 

material was subjected to acid digestion. Mineral 
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analysis (Mg, Fe, Zn, Mn and Cu) was carried out 

using Inductively Coupled Plasma Atomic Emission 

Spectroscopy (ICP-AES, Perkin = Elmer, Optima 

2000) and Na, K and Ca were analyzed by flame 

photometer. The data is given on dry weight basis as 

Mean values ± Standard deviation.  

 

Results and Discussion 

Figure 1 and Table 1 show the ash and mineral 

contents for different brown seaweeds, collected from 

Mandapam, Gulf of Mannar. The ash content of 

different seaweeds ranged from 15 % to 20.5 %. The 

ash values were significantly different between the 

selected seaweeds (P˂0.05). High amounts of ash 

ranging between 21.1 to 39.3 % for brown and red 

edible seaweeds have been reported earlier
7
. In the 

present study, maximum ash content was observed in 

S. wightii (20.5 %), while minimum in C. minima  

(15 %). The ash content determined in S. ilicifolium 

was lower than the previous reports
8
. Unlike Ruperez

7
 

in other brown seaweeds the ash content was 

comparatively lower in the present study. 

Seaweeds are well known for their high mineral 

content. Defects in minerals can generate severe 

damage to health. Sodium present in stomach walls, 

joints, and gallbladder, helps to prevent blood clotting, 

vital for membrane function, nerve impulses and 

muscle contractions and it is the major cation in body 

fluids. It plays major role in excretion of carbon 

dioxide
9
. In the present study, maximum sodium 

content was obtained in C. minima (564.5 mg/100 g 

dry weight) and minimum content in S. ilicifolium 

(145.6 mg/100 g dry wt). 

Potassium is important for membrane function, 

nerve impulses, and muscle contractions. It is known to 

be a major cation in cytoplasm; a primary electrolyte 

 
 

Fig. 1 — The ash content of different brown seaweeds collected from Mandapam 
 

Table 1— Macro and micro elements (mg/100 g dry weight) in different brown seaweeds (mean values ± standard deviation) 

Name of seaweeds Na K Ca Mg Fe Mn Zn Cu 

S. wightii 156.7±0.1 122.9±0.1 2.3±0.2 1.67±0.2 0.85±0.3 0.98±0.3 0.1±0.3 4.83±0.5 

P. tetrastromatica 409.3±0.4 311.7±0.3 1.1±0.4 0.97±0.9 2.41±0.2 1.93±0.6 0.2±0.4 0.94±0.3 

C. minima 564.5±0.3 309.4±0.1 0.7±0.7 0.97±0.3 2.70±0.3 1.14±0.7 0.1±0.1 3.09±0.2 

H. triquetra 298.4±0.1 309.4±0.2 1.1±0.1 0.77±0.1 1.65±0.6 1.73±0.1 0.3±0.3 0.89±0.2 

S.myriocystum 345.6±0.1 203.4±0.1 1.9±0.2 0.77±0.5 0.98±0.0 1.14±0.2 0.2±0.4 1.33±0.6 

S.plagiophyllum 456.5±0.3 156.5±0.1 1.1±0.0 1.17±0.3 1.40±0.8 0.94±0.7 0.2±0.6 1.45±0.2 

S. ilicifolium 145.6±0.0 122.5±0.3 1.5±0.1 0.77±0.0 1.36±0.1 0.84±0.8 0.1±0.3 2.14±0.6 
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and alkalizer. It attracts oxygen to tissues and helps to 

eliminate toxins from the body
7
. The present study 

shows high amount of potassium in P. tetrastromatica 

(311.7 mg/100 g dry wt) whereas low amount of 

potassium was recorded in T. decurrens (98.4 mg/ 

100 g dry wt). 
 

The importance of calcium in human beings is well 

known. It is essential for the formation of bones and 

teeth, clotting of blood, and controls the functions of 

nerves and muscles. It plays an important role as a 

cofactor for extra cellular enzyme and proteins. 

Maximum content of calcium was found in S. wightii 

(2.3 mg/100 g dry wt) whereas minimum content was 

recorded in C. minima (0.7 mg/100 mg dry wt). 
 

Magnesium acts as a cofactor in many enzyme-

linked biochemical reactions in different physiological 

processes. It plays prominent role in ATP-dependent 

metabolic reactions, vital for brain and liver function 

and calm nerves. It helps cell growth, increase tissue 

elasticity and performs neuromuscular functions
10,11

. 

Here in the selected brown seaweeds, high level of 

magnesium was observed in S. wightii, (1.6 mg/100g 

dry wt) whereas 0.7 mg/100 g dry wt was observed in 

H. triquetra, S. myriocystum, S. ilicifolium and  

T. decurrens. 

The maximum iron content was recorded in  

C. minima (2.71 mg/100 g dry wt) whereas minimum 

iron content was noted in T. decurrens (0.61 mg/100 g 

dry wt). Similarly, manganese content varied from 0.84 

mg/100 g dry wt (S. ilicifolium) to 2.45 mg/100 g dry 

wt (T. decurrens). 
 

In the present study, zinc varied from 0.1 mg/100 

mg dry wt (S. wightii, C. minima and S. ilicifolium) to 

0.33 mg/100 g dry wt (H. triquetra). Similarly, the 

copper ranged from 0.89 (H. triquetra) to 4.83 mg/100 

g dry wt of seaweed (S. wightii). 

Minerals for example iron and copper are present in 

seaweeds at higher levels than in terrestrial sources 

such as meats and spinach. Brown seaweeds 

accumulate many elements and are good source of 

magnesium, copper, iron, and iodine as well as other 

rarer elements. It is complicated to compare the values 

obtained for algal mineral composition with the 

available data in the literature because, mineral 

variations might be due to, oceanic residence time, 

seasonal, environmental, physiological factors, type of 

processing and sometimes due to the method of 

mineralization used
7,12

. 

Mineral content in seaweeds was higher than the 

values reported for edible terrestrial plants. The macro 

elemental composition expressed for direct comparison 

as Na+ K+ Ca+ Mg in mg/100 g dry wt was lower in 

the present study than the values reported for edible 

terrestrial plants and marine seaweeds
7,13-16

. The trace 

element content (Fe+ Zn+ Mn+ Cu) in the present 

study was in the range of 2.92 to 7.03 mg/100g.  

C. maxima showed higher trace element contents than 

Laminaria
7
. 

The Na/K ratios were in the range of 0.96 to 2.91 in 

all the seaweeds studied. But, the Na/K ratios in olives 

and sausages were 43.63 and 4.89, respectively. From 

nutrition point of view, it is significant since the 

consumption of NaCl and diets with a high Na/K ratio 

is linked to the incidence of hypertension
14

.  

Copper and zinc content were below the values, and 

Zn content (0.1 to 0.3 mg/100 g) in marine algae was 

also below the maximum amount allowed in macroalgae 

for human consumption in Japan and France (1.5-10 

mg/100g), respectively
13

. So, it is suggested that the 

algal products would enhance the regular intake of some 

trace elements for adults. 

The major cell wall components of brown algae are 

cellulose, fucoidan and alginates. The variations in the 

mineral composition of seaweeds may be due to the 

presence these polysaccharides in their cell walls
17-19

. 

Subsequently, their carboxyl and sulphated active 

groups are negatively charged functional ones, which 

play important role in absorption. Other aspects such as 

water temperature, pH and salinity may also affect metal 

accumulation
11,20,21

. Furthermore, the seaweeds are able 

to selectively absorb minerals from the surrounding 

seawater and accumulate them in their thalli
22,23

. Even, 

the concentrations of some metals in seaweeds depend 

on sampling seasonality
24

 and the age of the fronds, 

which become more permeable over time
25

. The mineral 

content in the present study was similar to earlier 

reports
7,26

 but slightly lower than other reported for 

brown seaweeds
27

. 
 

Conclusion 

Seaweeds are commercially used as a food or feed 

additives. In the present study, mineral composition of 

some of the underutilized brown seaweeds was taken 

up for analysis. It is concluded that the selected 

species can be used as feed additives in future. 

Additional studies are needed on the nutritional and 

toxicological characteristics of seaweeds for human 

and animal consumption, respectively. 
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