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ABSTRACT

The macroalgae showed varied quantities of biochahaionstituents like total carbohydrate, total f@im and total
lipid. Studies were conducted to evaluate biochemical ositipn of Spatoglossum asperum. Fatty acid, vitamins
and minerals composition were carried out by usgap chromatography method and flame atomic absmmpti
spectrophotometry method respectively. Among broate content total protein is present in high amui1.03 +
0.06%, total carbohydrates is 6.55 + 0.14% and kdigid is 3.14+ 0.14%. Among the 7 identified fatacid,
Linoleic acid (29.41+ 0.01%) and stearic acid (22.2 0.01%) are found to be the major componentsorgn
vitamins, vitamin C (15.60 +0.00 mg/100gm) anddiig10.86 + 0.02 mg/100gm) are present in majoarmfities.
Macro minerals such as Potassium (203.38 + 0.0219@¢m), Sodium (145.50 £+ 0.10 mg/100gm) and Calcium
(134.51 £0.01mg/100gm) were identified in higheraant.
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INTRODUCTION

Seaweeds have been widely used for human consumptimany parts of the world. They have been usecks
ancient times as food, fodder, fertilizer and asre® of medicine. Today seaweeds are the raw rakferi many
industrial productions like agar, algin and caregen but they continue to be widely consumed ad fodAsian
countries (Mishragl al., 1993). They are nutritionally valuable as freshdded vegetables, or as ingredients in a
wide variety of prepared foods (Robledo, D. and.YPElegrin, 1997). Marine algae can serve as aceoof
minerals, vitamins, free amino acids and polyunsaéd fatty acids. Seaweeds have been consumedsian A
countries since ancient times. Further, marineealggve been utilized in Japan as raw materialsdmtanufacture
of many seaweed food products, such as jam, chease, tea, soup and noodles and in the westerntgdes,
mainly as a source of polysaccharides for food@ratmaceutical uses (Indegaard M. and MinsaasAl; Mabeau
et al., 1993). The essential minerals and tracenehs needed for human nutrition are present iwaseds and it
constitutes nearly 8-40% (Fleurence, 1999; Rupetext,2001 ). This wide range in mineral content, ratrid in
edible land plants, it is related to factors susts@aweed phylum, geographical origin and seasensdlonmental
and physiological variations (Mabeatial,, 1993).

EXPERIMENTAL SECTION
2.1 Collection and processing of Seaweeds :

The experimental marine brown al@patoglossum asperumas collected from Mandapam, southeast coast of
India. Collected seaweeds were washed thoroughly séawater to remove all the unwanted impuritéekhering
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sand particles and epiphytes. Finally the sample washed thoroughly using sterilized sea water. Waker was
drained off and the seaweed was spread on blgttpgr to remove excess water. The washed seaweedshade
dried and powdered, and then the following test gaased out.

2.1.1 Carbohydrate Estimation: The total carbohydrate was estimated by followihg Phenol-sulphuric acid
method (Dubois et al., 1956).

2.2.2 Protein Estimation: The total protein was estimated using the Biurethod (Raymonét al,, 1964).

2.2.3 Lipid Estimation: The extraction of lipid was done by the chlorofemmthanol mixture method (Foleh al.,
1956).

2.3.4 Estimation of Fatty acids:Fatty acids in the sample were identified and gfiadtmethyl esters in NEON I
gas chromatography instrument following the procedwtlined by Niller and Berger (1985).

2.3.5 Estimation of vitamins :An Agilent 1100 chromatographic system (AOAC, 19885 used for the analysis
and quantification of vitamins in the algal samples

2.3.6 Mineral analysis: The mineral composition of experimental algae watemnined by atomic absorption
spectrophotometer (Perkin—Elmer model 303). Sasnwkre subjected to acid digestion and analyzedrdirtgy to
the procedure described by Fargsl., (2001).

RESULTS AND DISCUSSION

The proximate compositions of the brown af§gatoglossum asperusuch as biochemicals, fatty acids, vitamins
and minerals are expressed on a dry weight basialies 1, 2, 3, and 4 respectively. Carbohydrgtesteins and
Lipids, are the most important biochemical compasgmesent in the studied algal biomass. Carbolydseone of
the important components for metabolism and it apphe energy needed for respiration and othest mngportant
processesHligh et al, 1959. In the present study the carbohydrate contepaftoglossum asperwwas found as
6.55 + 0.14% (Table.1). The results of the presamdy coincide well with that of carbohydrate consereported by
earlier studies of Reeta (1993), who has studiectcéitbohydrate content $wwightii The decrease in carbohydrates
may be observed due to extensive growth of thalfdgae (Dhargalkar, 1979).

Proteins have crucial functions in all the biol@diprocesses. Their activities can be describedr®ymatic
catalysis, transport and storage, mechanical stasitem, growth and cellular differentiation cont(® ukran Dere et
al., 2003). In the present study the protein canteas estimated as 11.03 £ 0.06%. Roslin (2003)rted that in
Phaeophyceae, the maximum protein content was stogwiilicifolium (28.2%) andS.wightii (28.2%). In the
present study the protein content was lower thahdhthe earlier study.

Lipids are rich in -C = O- bonds, providing much nmcenergy in oxidation processes than other biokgi
compounds. They constitute a convenient storagemmahbfor living organisms. In general the totgiidi content was
always found less than 4% (Herbreteau et al., 189@)most all the seaweeds so far. Falling ingame line, the
lipid content ofSpatoglossum asperwwas 3.14+ 0.14%, this is further supported by thdifig of Reeta (1993) in
S.wightii(0.159 to 1.551%).

Table. 1 Biochemical content oBpatoglossum asperum

S. No Biochemicals Composition (%)
1 Total carbohydrate$ 6.55+0.14
2 Total proteins 11.03 + 0.06
3 Total lipids 3.14+0.14
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Table.2 Fatty acid profile of Spatoglossum asperum

S.No| Name of Fatty acids | Composition (%
Saturated Fatty Acids (31.83%)
1 Palmitic acid (16:0) 9.84+ 0.01
2 Stearic acid (18:0) 21.99+£0.01
Mono Unsaturated Fatty Acids (198%)

3 [ Oleic acid (18:1) | 19.48 + 0.00
Poly Unsaturated Fatty Acids 8169%)
4 Linoleic acid (18:2) 29.41+ 0.01
5 Alpha linolenic acid (18:3 11.38+ 0.01
6 Morotic acid (18:4) 7.90+0.01

Table: 3 Vitamin contents ofSpatoglossum asperum

N mg/100gm
S.No | Name of Vitamins Mean + SD
1 Vitamin A 0.03+0.00
2 Vitamin B1 0.26 + 0.00
3 Vitamin B2 0.34 +0.00
4 Vitamin B6 0.50 + 0.00
5 Vitamin B1Z 0.11+£0.00
6 Vitamin C 15.60 + 0.00
7 Vitamin D 0.004 +0.00
8 Vitamin E 1.47 +0.02
9 Vitamin K 0.35+0.02
10 Niacin 10.86 + 0.0
11 Folic acic 2.36 £ 0.0:
12 Pantothenic acid 3.48 £ 0.0B

Table: 4 Mineral contents of Spatoglossum asperum

. (mg/100gm)

S. No | Name of Minerals Mean + SD

1 Potassium 203.38 £ 0.02

2 Calciun 134.51 +£0.0

3 Phosphorot 13.46 £ 0.0

4 lodine 25.63 +0.01

5 Sodium 14550+ 0.1

6 Magnesium 45.60 + 0.01

7 Zinc 3.43+0.01

8 Iron 1.34 + 0.0

9 Coppe 0.88 £ 0.0!

10 Chromium 0.84 + 0.00

11 Manganese 0.0015 + 0.00

Lipids represent only 1-5% of algal dry matter asttbw an interesting polyunsaturated fatty acid (RJF
composition particularly omega 3 and omega 6 asttish play a role in the prevention of cardiovascuiseases,
osteoarthritis and diabetes. Although seaweedsi@ra conventional source of energy, their polytursaed fatty
acid contents are high when compared to terrestegetables (Darcy-Vrillon, 1993). In the presenidy PUFA
were dominating (48.69%) over saturated fatty a¢81s83%) and Monounsaturated fatty acids (MUFAY8%.
Variation in fatty acid contents are due to botlviemmental and genetic differences (Sanchez-Magtetdal.,
2004a). In this work six fatty acids were identifiélhe fatty acid composition &.asperunis shown in table 2. It
was found that the highest amount is Linoleniid §£8:2) 29.41+ 0.01% and Stearic acid (18:0) 21+90.01%
and lowest amount is Morotic acid (18:4) 7.90+ 00and Palmitic acid (16:0) 9.84+ 0.01%, it also taimed
MUFA, Oleic acid (18:1) 19.48 £+ 0.00% and the esiséfatty acid, Alpha linolenic acid (18:3) 11.38+01%.

Vitamins are defined as organic micronutrients timaist be obtained in the human diet. Seaweeds bese a
popular food additive in almost all parts of therldoVitamins were calculated on the basis of 100dry weight of
seaweed powder and their values were represent&dfggn in table 3. Vitamin C 15.60 + 0.00 mg, Niad&i0.86
+ 0.02 mg, Pantothenic acid 3.48 + 0.03 mg, Fadid 2.36 + 0.02 mg and Vitamin E 1.47 + 0.02 arg rich in the
brown algaS.asperumGenerally, seaweeds are rich in vitamins By, B,, Bs, B1,, C, E and K which can keep the
body healthy and strong enough to fight againstyntgpes of diseases. Seaweeds are an importanhwvectonal
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source of vitamins (liposoluble and hydro solubledmmonly consumed fresh or dried in many coasteas
especially in the Pacific coast of South American@ez-Machadet al, 2004b). Seaweed vitamins are important
not only due to their biochemical functions andi@itiant activity but also due to other health Hésesuch as
decreasing of blood pressure (vitamin C), preventibcardiovascular diseasdgsdarotene), or reducing the risk of
cancer (vitamins E and C, carotenoids).

The mineral content of .Sasperumis presented in table 4. Among the minerals Paiass203.38 + 0.021 mg,
Sodium 145.50 + 0.100 mg and Calcium 134.51 + 0:@gCare rich. Here the Na and K content is highldw in
iron, which can help in balancing Na/K ratio diated reduce hypertension risk as described in triiest of the red
and brown seaweeds by Rupérez (2002). The sum ofonedements (Na+K+Ca+Mg in % D wt) in this stuayl f
within the range already reported for seaweeds éRag 2002; Hong and Chen, 2007) and was highenwhe
compared to land vegetables (USDA, 2001) rangiomnfil1.48 to 29.91. Similarly, the results of thegant study
are also consistent with reports by other authBrgperez and Saura-Calixto (2001); Selvaraju (20BRypemip
Amgao (2006) and Rajasulochamt al, (2010). Mineral content varies according to seedvspecies, oceanic
residence time, geographical place of harvest, waysosure, seasonal and annual environment phgstalo
factors, type of processing and method of minestibn (Mabeau and Fleurence, 1993).

CONCLUSION

From the above results, it was observed that thgerawental algaS.asperumare rich in protein content,
polyunsaturated fatty acids, vitamin C, niacinjdacid, vitamin E and macro mineral (i.e., Na,® and Mg)
contents, which concluded that the seaw8exbperunbeing used as food supplements to improve thetiougil
value for the human diet and animal feed.
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