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1. Introduction 
Seaweeds have been used since ancient times as food, fodder, fertilizer and as source of medicine. They are 

the raw material for many industrial continue to be widely consumed as food in Asian countries, as it contains 

carotenoids, dietary fibres, proteins, essential fatty acids, vitamins and minerals[1]. In particular, certain edible 

seaweeds contain significant quantities of protein, lipids, minerals and vitamins[3-5]. The nutritional properties of 

seaweeds are not yet noted and they are usually estimated from their chemical composition alone[9,10]. Compared 

to land plants, the chemical composition of seaweeds has been poorly investigated and most of the available 

information deals only with traditionally Japanese seaweeds[11-13]. The chemical composition of seaweeds varies 

with species, habitats, maturity, environmental conditions, and geographical location.[7,8,14]. The use of seaweeds 

in the production of foods for fish farmed by aquaculture is another application of this food resource[17]. The 

distinctive salty taste of marine plants is due to a balanced chelated combination of sodium, potassium, calcium, 
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Abstract 
Marine algae are well-known as a functional food for their richness in lipids, minerals, certain 

vitamins and also several bioactive substances like polysaccharides, proteins and polyphonies. Thus, the 

brown alga was analyzed for its biochemical properties for rich source of all essential nutrients which is 

promising as a source of pharmacognosical value. In the present study, brown alga Lobophora variegata was 

studied for the biochemical properties, such as  carbohydrates, protein, lipids, vitamins, sterols, fatty acid and 

minerals composition were carried out by using gas chromatography method and flame atomic absorption 

spectrophotometry method respectively. Among biochemical content total protein were present in higher 

quantity 23.13 ± 0.05%, followed by total carbohydrates-19.34 ± 0.10% and total lipid-0.27± 0.5%. Also the 

experimental alga were rich in vitamins (especially vitamin C), Fatty acids (Omega fatty acid), and minerals 

(calcium) respectively. Comparatively the sterols also been noted. Thus, the results of biochemical 

composition of marine brown alga seem to be more valuable for the nutraceutical as well as pharmaceutical 

industry as a potential source. 

Keywords: Lobophora variegata, Nutraceutical, Carbohydrates, Protein, Lipids, Minerals, Vitamins, 

Sterols, Fatty acids. 
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magnesium, phosphorus, iron and trace minerals. The levels of these minerals are ten to twenty times the total 

mineral content of land plants. The types and abundance of carbohydrates vary strongly between algae species. The 

typical carbohydrates in brown algae varieties consist of fucoidan, laminaran (b-1.3-glucan), cellulose, alginates, 

and mannitol[20]. The fatty acids content of marine macroalgae accounts for 1–6 g/100 g d.w.[19]. In addition, to 

that, seaweeds are rich sources of vitamin C, vitamin B, i.e., folic acid and B12, and vitamin A as a precursors, such 

as b-carotene[21]. Clinical studies have demonstrated that dietary intake of plant sterols (as part of the normal diet, 

or as a supplement) may help reduce blood cholesterol levels[25]. Additionally, it has been suggested that sterols 

have anti-inflammatory, antibacterial, antifungal, antiulcerative and antitumoral activity.  

In general the phaeophyceae members (brown algae) constitute the major component of the seaweed 

population of the tropical countries of the world and hence Lobophora variegata belonging to the order Dictyotales 

of Phaeophyta was selected for the studies of biochemical analysis such as Total Carbohydrates, Total Proteins, 

Total Lipids, Fatty acids, Vitamins, Sterols and Minerals.   

 

2. Materials and Methods  
The brown seaweed Lobophora variegata was collected from Mandapam coastal regions, Southeast coast 

of Tamilnadu, India. The seaweed sample was picked with hand and immediately washed with seawater to remove 

the foreign particles, sand particles and epiphytes. Freshly collected algae were shade dried for about a week then 

the dried samples were powdered using a coffee blender, packed in sterile polythene bags and stored at 4ºC until 

use. The powder was then used for the estimation of proteins, lipid, carbohydrates, vitamins, sterols and minerals.  

2.1 Carbohydrate Estimation 

The total carbohydrate was estimated by following the Phenol-sulphuric acid method.[26] 

2.2 Protein Estimation 

 The total protein was estimated using the Biuret method.[27] 

2.3 Lipid Estimation 

The extraction of lipid was done by the chloroform-methanol mixture method (Folch et al., 1956).[28] 

2.4 Estimation of Fatty acids 

Fatty acids in the sample were identified and quantified methyl esters in NEON II gas chromatography 

instrument following the procedure outlined by Niller and Berger (1985).[29] 

2.5 Estimation of vitamins 

An Agilent 1100 chromatographic system [30] was used for the analysis and quantification of vitamins in 

the algal samples. 

2.6 Mineral analysis 

The mineral composition of experimental algae was determined by atomic absorption spectrophotometer 

(Perkin–Elmer model 303). Samples were subjected to acid digestion and analyzed according to the procedure 

described by Farias et al., (2001).[31] 

2.7 Sterol analysis 

The sterol composition of experimental algae was determined by atomic absorption spectrophotometer 

(Perkin–Elmer model 303). The fractions was extracted in to a mixture of n-hexane:chloroform (94:1 v/v) with 

heating at 80
0
C for 2 hrs.  

 

3. Results and Discussion 

The results are shown in the form of tables with statistical significance. Carbohydrate is one of the 

important components for metabolism and it supplies the energy needed for respiration and other most important 

processes[32]. Any macrobiotic diet should contain carbohydrates, lipids and protein which the algae possess in the 

following proportion as given in Table 1, among that protein occupies a major compound and follows 

carbohydrates. The lipids show very least quantity.  

Table 1: Biochemical content of Lobophora variegata 

S. No Biochemicals Composition (%) 

1 Total carbohydrates 19.34 ± 0.10 

2 Total proteins 23.13 ± 0.05 

3 Total lipids 0.27± 0.5 
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Table 2 gives the vitamin content of the experimental algae, in that eleven vitamins, calcium panthothenate, 

vitamin A and niacin were detected in average amount when compared with vitamin C, which is present in huge 

amounts. Gas chromatographic analysis of the shade dried samples showed the presence of ten fatty acids where 

Omega fatty acid formed the bulk of the total fatty acid content (Table 3). Among the thirteen minerals Calcium 

formed the major ones as depicted in Table 4. Finally there are four sterols were identified and in that Stigmasterol 

& Campesterol is the higher amount, which is present in the Table 5. 

Table 2: Vitamin contents of Lobophora variegata 

S. No Vitamins mg/100g (Mean ± SD) 

1 Vitamin C 23.430 ± 0.152
h
 

2 Vitamin B6 0.3040 ± 0.002
b
 

3 Vitamin B12 0.1190 ± 0.002
a
 

4 Vitamin A 10.340 ± 0.010
g
 

5 Vitamin E  2.1330 ± 0.0153
e
 

6 Vitamin B1  0.3771 ± 0.002
b
 

7 Vitamin B2  0.3491  ± 0.002
b
 

8 Vitamin D  0.6442 ± 0.0015
c
 

9 Niacin amide  4.0162 ± 0.0150
f
 

10 Folic acid 1.983 ± 0.002
d
 

11 Calcium pantothenate 10.3600 ± 0.010
i
 

F- Value 98220.000 

P- Value 0.000 

                   Values are expressed as Mean ± SEM, n=3 as Anova test p˂0.05% level. 

Table 3: Fatty acid profile of Lobophora variegata 

S. No Fatty acids Composition (%) 

1 Palmitic acid 0.0816 ±0.1000
c
 

2 Margaric acid 0.1137±0.0010
g
 

3 Stearic acid 0.0834±0.010
d
 

4 Oleic acid 0.1134±0.0010
f
 

5 Linolenic acid 0.2834±0.0020
i
 

6 Alapha linolenic acid 0.1184±0.0010
h
 

7 Moroctic acid 0.0096±0.0001
a
 

8 Omega Fatty Acid 0.9832±0.002
j
 

9 DHA 0.0871±0.001
e
 

10 EPA 0.1948±0.003
b
 

F- Value 7803.000 

P- Value 0.000 

   Values are expressed as Mean ± SEM, n=3 as Anova test p˂0.05% level. 

Table 4: Mineral contents of Lobophora variegata 

S. No Minerals mg/100g (Mean ± SD) 

1 Calcium 135.4 ±0.20
j
 

2 Magnesium 2.343±0.015
d
 

3 Iron 0.119±0.002
a
 

4 Sodium 25.56±0.152
h
 

5 Potassium 34.43±0.152
i
 

6 Copper 0.119±0.0012
a
 

7 Zinc 5.653±0.0153
f
 

8 Iodine 3.110±0.021
e
 

9 Phosphorus 14.65±0.020
g
 

10 Manganese 1.960±0.0152
c
 

11 Chromium 2.440±0.200
b
 

12 Lead 0.454±0.200
b
 

13 Cadmium 0.214±0.201
a
 

P- Value 60521.00 

F- Value 000 

 Values are expressed as Mean ± SEM, n=3 as Anova test p˂0.05% level. 
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Table 5: Sterol content of Lobophora variegata (mg/g) 

S. No Sterol Lobophora variegata 

1 Beta-sitosterol  0.3443±0.002
b
 

2 Sistostanol 0.1936±0.0015
a
 

3 Campesterol 0.5943±0.0015
c
 

4 Stigmasterol 0.6044±0.001
d
 

F- Value 71840.000 

P- Value 0.000 

       Values are expressed as Mean ± SEM, n=3 as Anova test p˂0.05% level. 

 

4. Conclusion 

 The investigation revealed the richness of alga in protein and carbohydrate content; the lipid content being 

least, the Vitamin C formed the major part in addition to Vitamin A and Vitamin B1. The alga is rich source of 

omega fatty acid, calcium and phosphorus formed the major bulks in the minerals as well as in fatty acid content. 

Likewise, the sterol compounds such as Stigmasterol and Campesterol which is present in the experimental alga. 

Thus, the overall observation of the present study suggests that the brown alga Lobophora variegata, shows nutritive 

biochemical properties and promising as a source of pharmacognosical value. Hence, it can be used in food industry 

for nutritional purpose and pharmaceutical industry as a source of basic materials in the preparation of nutrient 

supplement products and fine chemical synthesis. 
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