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Abstract: 

Halimeda macroloba (Chlorophyceae) a green alga was subjected for phytochemical analysis by GC-MS and FTIR 

spectroscopy methods. GC-MS has recorded the presence of eight peaks among them 3,7,11,15-Tetramethyl-2-

hexadecen-1-ol (phytol), hexadecanoic acid, N- hexadecanoic acid, 1-Hexyl-2-nitrocyclohexane and  β-sitosterol 

are major compounds. FTIR analysis has down and the presence of various phytochemicals  such as alkane, 

aldehyde, aromatic, methyl and aliphatic compounds . The present study highlighted the  presence of 
phytocompound from the marine alga H.macroloba can be used for biological and pharmacological studies. 
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INTRODUCTION: 

Seaweeds which are multicellular algal species 

occupied on rock and hard surface in coastal region; 

diverse of these species are evaluated for the 

exploration of bioactive compounds with a wide 
range of biological activities, such as antibiotics, 

antifungal, antibacterial [1] antiviral [2], antioxidant 

and anti-inflammatory [3,4]. In Halimeda species has 

polyphenol content of catechin, epicatechin, 

epigallocatechin gallate, and gallic acid recorded [5] 

and many studies showed polyphenol potential to 

induce of apoptosis and cytotoxic activity in vitro 

studies [6]. Seaweeds are known for a highly 

nutritive food containing vitamin, protein, mineral, 

fiber contents, and essential fatty acids. Alginate, 

carrragenean and agar as phycocolliods have been 

used for prolong period in medicine and pharmacy 
and highly renewable living resources. Considering 

about secondary metabolites of nature products 

especially from seaweeds has differed because it 

depends upon parts of specimen, geographic area, 

season and temperature of water and specific of 

solvent extraction [7]. Some reports indicate that 

seaweed is still employed in folk medicine in many 

parts of the world as treatments of a variety of 

diseases [8]. Increasing demand of seaweeds in food 

and chemical industries alternative identification of 

chemical sources and seaweed cultivation are also 
parallel increased worldwide. Indian oceanic 

recorded 1019 species of marine algae [9] and 

contribution volume nearly 1millon metric tones of 

total seaweed production [10]. The worldwide 

aquatic seaweed production rose from 11 million 

metric tones to 23 millon metric tones by 2003 to 

2012 [11]. Consuming of dry algae by Asian people 

groups approxiamatly1.6 kg per year [12]. To date 

approximately 16,000 marine natural products have 

been isolated from marine organisms and reported in 

approximately 7,000 publications [13]. 

 
Gas chromatography mass spectrometry (GCMS) 

compiled technology and Fourier transform infrared 

(FTIR) has been emerged as key technological 

platform to find secondary metabolite isolated from 

natural source. Fundamentally, FTIR spectra 

illustrate absorption bands with characteristic 

frequency attributed to different functional groups 

whilst GCMS reveals the compounds eluted at 

different retention times with mass spectra 

corresponding to compounds present. The signal 

processing tool exclusively designed for FTIR is not 
applicable to GCMS chromatograms due to 

differences in data nature and characteristics [14]. 

 

Halimeda macroloba is a green alga, 1- 1.5 cm 

rounded calcareous thallus (80% CaCO3), calcified  

 

segments joints and which occurs lagoon floor along 

the side of the deep channel above 50 m.   

 

Diterpenoid metabolites halimedatrial and 
halimedatetraacetate isolated from the Halimeda sp.  

[15,16] and clionasterol, a triterpenoid has been 

reported [17].  It has been reported antimicrobial 

[18,19], antioxidant [4] antidiabetic [20] and 

antitumor properties[21].  

 

MATERIALS AND METHODS:  

Sample collection and extract preparation 

Fresh specimens of Halimeda macroloba was 

collected by handpicked method in intertidal region 

of the Mandapam coastal area of Gulf of Mannar 

Biosphere Reserve and immediately brought to the 
laboratory in plastic bags containing water to prevent 

dehydration. Then the plants were washed thoroughly 

with tap water to remove extraneous materials and 

epiphytic. Seaweed material as a whole was shade 

dried to prevent photolysis and powdered with a 

mixer grinder.  The algal sample stirred with ethanol 

ambient temperature for 20-30 days. The extract was 

then concentrated and dried under reduced pressure 

and the semi solid used for experiments. 

 

GC-MS analysis: 
The Clarus 680 GC was used in the analysis 

employed a fused silica column, packed with Elite-

5MS (5% biphenyl 95% dimethylpolysiloxane, 30 m 

× 0.25 mm ID × 250μm df) and the components were 

separated using helium as carrier gas at a constant 

flow of 1 ml/min. The injector temperature was set at 

260°C during the chromatographic run.  The 1μL of 

extract sample injected into the instrument and the 

oven temperature was as follows: 60 °C (2 min); 

followed by 300 °C at the rate of 10 °C min−1; and 

300 °C, where it was held for 6 min.  The mass 

detector conditions were: transfer line temperature 
240 °C; ion source temperature 240 °C; and 

ionization mode electron impact at 70 eV, a scan time 

0.2 sec and scan interval of 0.1 sec. The spectrums of 

the components were compared with the database of 

spectrum of known components stored in the GC-MS 

NIST (2008) library. 

 

FTIR Analysis 

FT-IR analysis performed with ethanolic extract by 

attenuated total reflection Shimadzu model. The 

molecular functional vibrations of chemical groups 
present in the sample recorded with Shimadzu IR 

Affinity-1 spectrophotometer operated at a resolution 

of 2 cm−1 ranging from 4000 to 400 cm−1. 
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RESULTS:

 
Fig1.GCMS analysis of Halimeda macroloba ethanolic extract 

 

GC-MS analysis of Halimeda macroloba ethanol extract of led to the identification of eight compounds (Table 1). 
These compounds were identified through  

mass spectrometry attached with GC. The identified 

compounds with their retention time, molecular formula, molecular weight and concentration (peak area %) are 

presented in Table 1. The Major compounds are observed as 3,7,11,15-Tetramethyl-2-hexadecen-1-ol,hexadecanoic 

acid, N-hexadecanoic acid,9,12-octadecadienoic acid, 1-hexyl-2-nitrocyclohexane, β-sitosterol. 

Table 1: GC-MS analysis of Helimeda macroloba ethanolic extract 

 

Peak RT Compound Mol. Wt. Structure Area % 

1 16.549 3,7,11,15-Tetramethyl-2-hexadecen-1-ol 296 C20H40O 13.851 

 

2 16.819 3,7,11,15-Tetramethyl-2-hexadecen-1-ol 296 C20H40O 3.049 

 

3 17.034 3,7,11,15-Tetramethyl-2-hexadecen-1-ol 296 C20H40O 3.413 

 

4 18.170 Hexadecanoic acid, ethyl ester 284 C18H36O2 38.926 

 

5 19.050 N-Hexadecanoic acid 256 C16H32O2 9.520 
 

6 19.635 9,12-Octadecadienoic acid (z,z)- 280 C18H32O2 3.852 

 

7 19.690 1-Hexyl-2-nitrocyclohexane 213 C12H23O2N 6.019 

 

8 28.789 Beta.-sitosterol 414 C29H50O 21.368 
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Fig. 2: FTIR analysis of Helimeda macroloba ethanolic extract 

The more intense bands occurring stretch at 3385.07 alkane  (C-H), 2956.87, 2916.37 stretching aldehyde (C-H); 

2850.79 alkane (C-H), 1724.36 aldehyde (C=O), 1639.49 aromatic (C=C),1535.34 nitro compounds  asymmetric 

(N–O), 1465.9 methylene(C-H), 1259.52, 1161.15, 1078.21 are stretching for secondary alcohol  (C-O), 852.54  

aliphatic chloro compound(C-X),798.5, 713.66 aliphatic chloro compound (C-Cl) and 601.79 stretching disulphides 

(C-S) found with the help of FT-IR spectra radiation. 

 

DISCUSSION: 

Analysis of GC-MS and Fourier transform infrared 

showed matching about the bond of carbon, hydrogen 

and nitrogen to stretch on particular wavelength helps 

to find active compound of ethanolic extract of 

H.macroloba and its secondary derivatives have 

create ionic exchange has eight peaks observed and 

in this studies high amount of  3,7,11,15-

Tetramethyl-2-hexadecen-1-ol(phytol) present and 

which act as anticancer activity[22] hexadecanoic, 

which mono unsaturated  fatty acid , 9,12-
Octadecadienoic acid , β-sitasterol. β-Sitosterol is 

nontoxic, effective nutritional supplement and has 

amazing potential health benefits in many diverse 

applications including antibacterial activity[23]. 

 

Aqueous extract of  H.gracilis and H. macroloba 

showed 29 and 41 compounds respectively,  the 

major compounds are hexadecanoic acid, dibutyl 

phthalate, n-hexadecanoic acid, octadecenoic acid 

and benzenedicarboxylic acid [24].  

 

FTIR has sixteen stretching is implicated alkane, 

aldehyde, amine, potential to create. 3385.07 stretch 

alkane  (C-H), 2956.87, 2916.37 stretching aldehyde 

(C-H); 2850.79 alkane (C-H), 1724.36 aldehyde 

(C=O), 1639.49 aromatic (C=C),1535.34 nitro 

compounds  asymmetric (N–O), 1465.9 

methylene(C-H), 1259.52, 1161.15, 1078.21 are 

stretching for secondary alcohol  (C-O), 852.54  

aliphatic chloro compound(C-X),798.5, 713.66 

aliphatic chloro compound (C-Cl) and 601.79 

stretching disulphides (C-S) . FT-IR analysis of 
Halimeda micronesia acetone extract showed peak 

CH2 and CH3 aliphatic compounds formation 

occurred between 2850, 1458 and 1376cm−1. The 

regions from 1734 to 1638 cm−1 represented C=O in 

anhydrides and C=O secondary amides, C-N band of 

aromatic amines appeared between 1237 cm−1. The 

SO3H in solfonic acids, C-NH2in primary aliphatic 

amines, Ar-OH in phenol are those bands of esters 

that appeared approximately at the range of 1610, 

1110 and 669 cm−1 [26]. Chloride is important for 

digestion of food and to absorb many trace elements 
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that what we need to survive. The FTIR studies on 

methanol extract of Acanthophora specifera shows 

major peaks at 3371.74, 2835.07,f 2216.74, 2044.31, 

1599.53, 1113.83, 1025.47 and 657.53 shows the 

presence of phenol, alkane, alkene, carboxylic acid, 
aromatic compound, nitro compound, alcohol, 

benzene and bromo alkane compounds[26]. Some 

studies shows [18] acetone and methanol extract of 

H.macroloba inhibit the Pseudomonas aeruginosa, 

Proteus mirabilis, Staphylococcus aureus, 

Escherichia coli, Streptococcus pneumoniae, 

Candida sp. and also[27] studies exhibit the various 

solvent of  H.opuntia inhibit the E.coli, Salmonella 

typhi and Klbesiella pneumonia. Another studies 

show the 70% of ethanol extract of H.opuntia 

inhibition of E.coli and S. aureus [28]. 

 
Based on different solvent has capable to isolate 

various compound and FTIR data shows on 

stretching peak area noted. The GC-MS analysis 

based on molecule weight and retention time cross 

checking NIST library in molecule level the bonding 

between C,H, O and N showed in result [29]. FTIR 

stretched peak area based on wavelength and 

transmittance classify aldehyde, carboxylic acid 

(organic hydrocarbons), amines, alkane, carbonyl 

compounds, aliphatic compound, halogens and 

disulphides bond formation based [30]. 
 

The present data gives idea about free of non-toxic 

elements such as Pb, Cd and Al and also above-

mentioned compound potential as pharmaceutical 

aspect. The collective data help to find the compound 

and purification also needed to find novel compound.  

Conclusion 

 

The study on phytochemical leads for novel 

compound properties is a continuing process of 

researcher due to arising new era diseases now a day. 

Trends on exploited much for screening and 
identification of promising compound from marine 

sources of algae and another marine biota. Halimeda 

macroloba shows as a good source for potential 

exploration of promising compound which would be 

used for pharmaceutical. 
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