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Abstract: Seaweed, being a rich source of basically different bioactive compounds with significant nutraceutical 

properties, can be used as an ingredient to supplement nourishes with functional compounds. The vitamin 

examination proposes that the marine red alga Botryocladia leptopoda  is rich in vitamin C and vitamin B complex. 

Consequences of the investigation proposing that the B. leptopoda have high nutritional value and hence it could be 

used as a nutritional supplement.  
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1.   INTRODUCTION 

Algae has existed on earth since its start, however, its prospective advantages have as of late been comprehended and 

consequently, it is presently being considered to play a main position in solving some of the most serious troubles of the 

world. Seaweeds are one of the vital marine living resources in the world. However, the expense of algae production is an 

obstruction in production of algae a normal candidate for the expansion of a range of products (Singh and Shaishav 

Sharma, 2017).  

Macroalgae have been a source of food, feed and medicine in the east as well as in the west, since old circumstances 

(Chapman and Chapman, 1980). Seaweed, being a rich source of basically assorted bioactive compounds with significant 

nutraceutical properties, can be used as an ingredient to supplement food with functional compounds. Around 150 species 

of seaweeds are used as nourishment worldwide and more than 100 species for seaweed gum production.  Marine 

macroalgae are viewed today to be an essential for a variety of products: they are useful in aquaculture (Strohecker et 

al.,1963), in the bioconversion of solar energy (Goldman, 1979), as a source of glycerol, carotene and dry algal meal 

(Ben-Amotz  and Avron, 1980.), pharmaceutical products (Aaronson et al., 1980), a raw material for Single Cell Protein 

(SCP) (Fabregas and  Herrero, 1985), or as provide of minerals in fish diets (Fabregas and  Herrero, 1986). 

Today, seaweed utilization has expanded because of their natural composition. They were recorded to have numerous 

helpful nutritive bioactive compounds such as vitamins (ascorbic and β-carotene), polyphenols, pigments, minerals, fibers 

and polysaccharides (Lahaye, 1991). They are low in fat and in calorific value with high levels of essential fatty acids and 

essential amino acids notwithstanding around 80-90% water. Marine macroalgae would thus be considered and are able 

to characterize a non-conventional source of vitamins or a vitamin supplement for animal or human nourishment.  
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Seaweeds are a good source of water soluble (B1 , B2 , B12, C) -carotene with vitamin A, D and fat-soluble (E) 

vitamins. To ensure that the adequate intake of all vitamins is received in the diet, people can consume foods enriched 

with vitamins, for example, in the form of functional foods with vitamins as nutraceuticals, extracted from natural sources 

such as seaweeds. Seaweed vitamins are important not only due to their biochemical functions and antioxidant activity, 

but also due to other health advantages, such as diminishing of blood pressure (vitamin C), diminishing the danger of 

cardiovascular diseases of cancer (vitamins E and C, carotenoids) (Skrovankova, 2011; Swarnalatha, 2018). 

As of late a considerable measure of research has been done on the improvement of new health foods from algal biomass. 

Algal biomass and extracts are used widely in the formulations of gels, capsules, tablets, gums, bars, snacks, pastas, 

drinks, and beverages (Goh  et al., 2009). Algal biomass production can be enhanced through embracing modern methods 

of enhancing biomass coupled to technological interventions for functional food applications (Ranga Rao  and 

Ravishankar, 2018). The major objective of the present investigation was to assess the nutritional value of marine red alga 

Botryocladia leptopoda (J.Agardh) Kylin by examinning their vitamin content. 

2.   MATERIALS AND METHODS 

2.1 Collection and Authentication  

The red seaweed, Botryocladia leptopoda (J.Agardh) Kylin was gathered from Mandapam, Gulf of Mannar, Mandapam 

Coast, Ramnad, South India,Tamil Nadu and validated by Dr.R.Veeragurunathan, Scientist, CSIR-Central Salt & Marine 

Chemicals and Research Institute, Mandapam, Tamilnadu, India. 

2.1.1 Processing of collected sample  

The seaweeds collected were cleaned with seawater to eliminate dirt and debris beside with epiphytes, sand particles, and 

shells. Then, the seaweeds were washed with running tap water followed by distilled water and dried totally at room 

temperature. The subsequent dried material was roughly powdered (passing through 40 size sieve) and utilized for 

additional contemplates.  

2.1.2 Preparation of extract  

The red seaweed B. leptopoda  extract was set up by adding methanol to round bottom flask followed by the inclusion of 

50 g of seaweed powder and was subjecting to soxhlet apparatus at 64°C for 72 hrs. The extract (representing both lower 

polar, polar and non-polar components) of B. leptopoda were pooled together and vanished under condensed pressure 

using a rotary flash evaporator (Superfit, India). The crude extract was quantified and used for further examination. 

2.2 Estimation of vitamin B complex 

The vitamin B group was extracted according to a previous standard method (AOAC, 1990). In concise, seaweed powder 

(2 g) was positioned in 25 mL of H2SO4 (0.1 N) solution and incubated for 30 min at 121°C. Then, the contents were 

cooled and changed in accordance with pH 4.5 with 2.5 M sodium acetate and 50 mg Taka diastase enzyme was included. 

The preparation was stored at 35°C overnight. The blend was then filtered through a Whatman No.4 filter and the filtrate 

was diluted with 50 mL of clean water and filtered again through a micropore filter (0.45 μm). Twenty microliters of the 

filtrate was infused into the HPLC system. Evaluation of vitamin B content was able by contrast to vitamin B standards. 

Standard stock solutions, thiamine, riboflavin, niacin, pyridoxine, and cobalamin were prepared as reported previously 

(Aslam et al., 2008; Ringling and Rychlik, 2013). Chromatographic separation was accomplished on a reversed phase- 

(RP-) HPLC column (Agilent ZORBAX Eclipse Plus C18; 250 × 4.6 mm i.d., 5 μm) through the isocratic release mobile 

phase (A/B 33/67; A: MeOH, B: 0.023 M H3PO4, pH = 3.54) at a run rate of 0.5 mL/min. Ultraviolet (UV) absorbance 

was recorded at 270 nm at room temperature (Marzougui et al.,2009). 

2.2.1 Estimation of vitamin C 

Vitamin C was separated by an adjustment of a distributed strategy method (Babarinde and Fabunmi, 2009). The seaweed 

powder (10 g) was blended and homogenized with an extracting solution containing metaphosphoric acid (0.3 M) and 

acetic acid (1.4 M). The blend was kept in a conical flask and agitated at 10,000 rpm for 15 min. The blend was then 

filtered through a Whatman No.4 filter and samples were extracted in triplicate. The ascorbic acid standard was ready by 

dissolving 100 mg of L-ascorbic acid in a metaphosphoric acid (0.3 M)/acetic acid (1.4 M) solution at a end concentration 

of 0.1 mg/mL. The calibration line was changed over to a straight range based on four estimated concentration levels.  
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Measurement of the ascorbic acid content was performed on an Agilent HPLC system. Chromatographic separation was 

accomplished on an RP-HPLC column through isocratic delivery of a mobile phase (A/B 33/67; A: 0.1 M potassium 

acetate, pH = 4.9, B: acetonitrile: water [50 : 50]) at a flow rate of 1 mL/min. UV absorbance was recorded at 254 nm at 

room temperature. 

2.3 Statistical analysis 

All the experiments were carried out in triplicates and the data of vitamin investigation subjected to analysis of variance 

(ANOVA) using SPSS version (17.0). The outcomes were expressed as mean ± standard error (SE). 

3.   RESULTS AND DISCUSSION 

Vitamins are necessary in the human body for different chemical and physiological functions. Seaweeds are usually a 

good supply of B complex (B1, B2, B3, B6, B9 and B12) (Kim and Taylor, 2011). Vitamins are vital for all organisms as 

they offer the precursors to enzyme cofactors which are significant for metabolism. Seaweeds contain both water-soluble 

(Vitamin-B and Vitamin-C) and fat-soluble vitamins (Vitamins-A, D, E and K) (Sanchez-Machado et al., 2004) Vitamin 

content of experimental algae was shown in Table. 1. 

Table.1 Vitamin content of Botryocladia leptopoda. 

S.No Name of Vitamins µg/g dry wt 

1 Vitamin B1 2.34 ± 0.02
 

2 Vitamin B2 1.18 ± 0.17
 

3 Vitamin B3 12.40 ± 0.17
 

4 Vitamin B6 0.33 ± 0.12
 

5 Vitamin B9 1.55 ± 0.01
 

6 Vitamin C 5.45  ± 0.18
 

P-Value 0.000 

F-Value 1541.00 

Vitamin B contains a variety of vitamin B complex, which is essential for cell metabolism, red blood cell development 

and different other biological functions. Seaweeds are usually a excellent source of B group vitamins (B1, B2, and B12) 

(Kim and Taylor, 2011).  

Vitamin B1 (Thiamine) in view of its high oxidative metabolism, thiamine deficiency, especially focuses on the nervous 

system and the heart. Thiamine acting as a central position in the production of energy from carbohydrates. In the present 

investigation, the vitamin B1 content of the B. leptopoda was observed to be 2.34 ± 0.02 µg/g dry wt. It was higher than 

those revealed by Sánchez-Machado et al., (2004) with regarding to the marine algae Palmaria sp., Porphyra sp. Thiamin 

(B1) co-enzymes works on the metabolism of carbohydrates and cleft chain amino acids. Thiamin insufficiency causes 

beri-beri, polyneuritis. 

Vitamin B2 (Riboflavin) is a water soluble member of the vitamin B complex. Riboflavin is a precursor of the coenzymes 

riboflavin mononucleotide and flavin adenine dinucleotide, which are additionally associated with energy metabolism 

(Mahan and Escott-Stump, 2000). In the present investigation, the vitamin B2 content of the B. leptopoda was observed to 

be 1.18 ± 0.17 µg/g dry wt. The higher content of vitamin B2 found in red alga Porphyra sp., (Kim and Taylor, 2011). 

Vitamin B2 is suggested for treatment of the effect of aging, chronic fatigue syndrome and anemia (Fayaz et al., 2005).  

The vitamin B2 content in the present investigation was higher than the previous reports of marine red algae Spyridia 

fusiformes (Bhuvaneswari et al., 2013), T. glomerulata (Mohanapriya et al., 2017). Vitamin B2 is observed to be a higher 

concentration in red algae than in brown and green algae (Ragan and 1986). Vitamin B2 lack may cause severe health 

disorders such as megaloblastic anemia and neuropsychiatric disorders (Misurcova, 2011).  

Vitamin B3 is known as niacin are necessary for biological processes such as mental alertness. Niacin is a co-enzyme or 

co-substrate in several biological reduction and oxidation reactions thus necessary for energy metabolism. It is helpful in 



                                                                                                                                                  ISSN 2348-313X (Print) 

International Journal of Life Sciences Research      ISSN 2348-3148 (online) 
Vol. 6, Issue 2, pp: (263-268), Month: April - June 2018, Available at: www.researchpublish.com 

 

    Page | 266  
Research Publish Journals 

the treatment of pellagra with diarrhea, dermatitis and dementia. It also acts as a stress reducer and brings sown the 

cholesterol level and helps in turning around the atherosclerosis.  The vitamin B3 content of B. leptopoda was observed to 

be 12.40 ± 0.17 µg/g dry wt and it was a less amount of contrasted to that of the vitamin B3 content of T. glomerulata 

(Mohanapriya et al., 2017). The consequence of the present examination matched with the past report of Bhuvaneswari et 

al., (2013) in Chondrococcus hornemannii and Spyridia fusiformis. 

Vitamin B6 (Pyridoxine) is typically stored in the body as pyridoxal-5'-phosphate (PLP), which is the co-enzyme form of 

vitamin B6. The vitamin B6 content of B. leptopoda was seen as 0.33 ± 0.12
 
µg/g dry wt. The present examination was 

matched with the previous report in the red algae T. glomerulata (Mohanapriya et al., 2017); Champia parvula (Vinoth 

kumar et al., 2015); Laurencia papillosa (Sathish Kumar and Murugesan, 2018). Vitamin-B6 is associated with breaking 

down carbohydrates and transforming it into vitality and keeps a healthy brain working. Vitamin B6 is synthesized in 

algae by the activity of Glutamate-1-semialdehyde 2, 1-aminomutase (Cheltsov et al., 2003).  

The investigated alga B. leptopoda contains 1.55 ± 0.01
 
µg/g dry wt of Vitamin B9 (Folic acid or Folate or Phenyl L-

glutamic acid). Vitamin B9 is broadly found in algae in higher concentrations in green and red algae than in brown algae 

(Ragan and 1986). The maximum content of vitamin B9 in seaweed estimated to date is seen in red alga Porphyra sp. 

(134 μg/100 g dw). It has additionally been accounted that a high content of this vitamin is seen in green alga 

Enteromorpha sp., (Kim and Taylor, 2011). Vitamin B9 is suggested for treatment of the effects of aging, chronic fatigue 

syndrome and anemia (Fayza et al., 2005). Vitamin B9 also helps in erythropoiesis, the generation of red blood cells 

(National Academy of Sciences, 1998). The vitamin B basically necessary for the improvement of human body is 

found in enormous plenitude in all phaeophyceae.  

Vitamin-C is copious in B. leptopodaa (5.45  ± 0.18 µg/g dry wt.). It is available in vast amounts in the red alga 

Gracilaria sp., and adds to the confirmation that the red seaweeds add to nutritional intake in a balanced diet (Institut de 

Phytonutrition, 2004). The vitamin C assumes an essential part as antioxidant and intensification the immune system and 

the nearness of vitamin C also reported in the marine red algae Gelidiella acerosa, Porphyra umbilicalis, Palmaria 

palmata (Haidara et al., 2006; Anantharaman et al., 2011). A red alga (Porphyra) was generally used to prevent scurvy, 

caused by vitamin C inadequacy (Karleskint et al., 2012).  

Moreover, vitamin-C, has other medical advantages such as radical scavenging, strengthening of the immune system, and 

antiaging activity (Witting and Stocker 2003; Haidara et al., 2006). Vitamin C for protection to infections. Vitamins have 

various biochemical functions. Vitamins have hormone-like functions as regulators of mineral metabolism or regulators of 

cell and tissue development and separation. The vitamin C content of nori is around 1.5 times that of oranges and 

75% of the protein and carbohydrates are digestible by humans, which is very high for seaweeds.  

B-complex and C are water soluble vitamins occurs in plants, which constantly require in our diets as they are not stored 

in the body and are discharged in the urine. Ortiz et al (2006) revealed that 100 g seaweed gives more than the daily 

necessity of vitamins A, B2, B12, and two-thirds of the vitamin C requirement.  Moreover, it also obviously offsets the 

inhibition of iron absorption by phytates in the diet.  

Algal foods are rich in vitamins. Numerous sea vegetables like Porphyra umbilicalis, Himanthalia elongata, and 

Gracilaria changii contain levels of vitamin C similar to normal vegetables such as tomatoes and lettuce (Ferraces-Casais 

et al., 2012), while the vitamin C content depicted for the brown seaweed Eisenia arborea approaches those described for 

mandarin oranges (Hernandez-Carmona et al., 2009).  

4.   CONCLUSION 

Vitamins are viewed as imperative supplements in foods and carry out specific functions fundamental for wellbeing 

however their every day necessities are minute. The vitamin composition differs with numerous factors, particularly 

species, geographic area, season and environmental parameters. The outcome of the examination requirements that B. 

leptopoda has more prominent nutritional value and could be used as an incredible nutritional supplement. Seaweeds can 

give a dietary option because of its nutritional and commercial value which, enhanced by improving the quality and 

extending the scope of seaweed based products. Further investigation is necessary in the utilization and sensory 

perceptions of these seaweeds. 

 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=vitamin+C
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