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Abstract

In recent times, researchers paid more attention on marine macro algae or seaweeds owing its biological activities with their
multiple applications to the humans. In the marine environment red seaweeds are renowned for their biological activities due to the
presence of various bioactive substances including phenolic residues. The present investigation deals with the qualitiative and
quantitative phytochemical analysis of red seaweed Gracilaria corticata. DPPH radical scavenging activity using different solvent
extracts also performed. Preliminary phytochemical screening confirmed the existence of proteins, carbohydrates, lipids, aromatic
acids, alkaloids, phenols, flavonoids, tannins, terpenoids, steroids, saponins, coumarins, quinones, anthroquinones and catechins. G.
corticata contains 16.7% protein, 1.0 % lipid, 7.9% carbohydrate, 3.14 mg GAE/g DW phenol and 1.05 mg GAE/g DW flavonoid.
Maximum DPPH radical scavenging ability was recorded by ethanol extract (74.5%) followed by methanol (73.82%), water (73.62%),
chloroform (36.9%) and petroleum ether (18.2%). No scavenging activity recorded by benzene extract.
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Introduction

More than 70 % of the world covered by ocean which provide shelter for wide variety of marine
planktons, plants and animals. These unique marine environmental organisms offer a rich foundation for
natural products and several miracles of this location still remains unknown. Recent investigation suggested
that variety of phytocompounds like polyphenolic compounds, peptides, polysaccharides, antioxidants,
essential vitamins polyunsaturated fatty acids and minerals are derived from these marine organisms
(Fernando et al., 2017). Abundant number of organisms and different kind of species are present in the vast
marine environment. Seaweeds otherwise called as macroalgae with lot of biological properties are an
important eco — friendly therapeutically important species from marine resources (Umavandhana and
Jayanth, 2018).

This macrophytic marine algae growing in salt water and largely available in surface sea waters. It
provides a extensive variety of healing properties. In Japan and China seaweeds are used by man for eras and
used as part of staple food. Many countries are well-known for the use of marine algae as food, animal feed
and fertilizer. It contains more than 60 trace elements and it is higher than the land plants. Stimulatory and
antibiotic substances and other components like carbohydrates, protein, amino acids, iodine, bromine and
vitamins are occur in seaweeds (Kannan, 2014).

There is increasing attention in substances that possess antioxidant properties, which are used in
nutrition and pharmaceuticals. (Ekrem and Ilhami, 2008). As enormous amount of antioxidant compounds is
present in seaweeds it plays a vital part against many illnesses and anti — ageing processes by preventing the
cells from oxidative injury. Bioactive substances like polyphenols and phlorotannins present in seaweeds are
act as prominent antioxidant compounds. Progression of numerous chronic diseases were retarded by these
substances and also shelter the human body from free radicals. Due to this reason food industries and
pharmaceuticals targeting antioxidants from seaweeds for the development of health promoting constituents
(Dhinakaran et al. 2015). With this background information this work was aimed to assess phytochemical
content and DPPH scavenging capacity of marine red seaweed G.corticata.
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Materials and methods

Collection of seaweed

The commonly available red seaweed Gracilaria corticata was collected from the Red Gate end of
Hare Island, Thoothukudi, Tamil Nadu, India. After collection it was carried to the laboratory and washed
thoroughly then subjected to shade dry. Dried matter was powdered and used for further analysis.

Preliminary phytochemical analysis
The qualitative assessments to categorize the numerous chemical ingredients were carried out in
different solvent extracts of red seaweed G.corticata using the procedures suggested by Brindha et al (1981).

Estimation of Biochemical constituents

Estimation of carbohydrates (Roe, 1955)

10 mg of the seaweed powder was homogenised with 4 ml of distilled water, 1ml of 10% TCA
(trichloroacetic acid) and centrifuged at 3000 rpm for 15 minutes. 4 ml of anthrone reagent was added to 1
ml of the supernatant solution. It was incubated in a hot water bath for about 10 minutes. After it was
measured at 620 nm with Elico SC-177 Scanning mini spectrophotometer. Standard was prepared by liquifying
10 mg glucose with 100 ml of distilled water.

Estimation of proteins

10 mg of the seaweed powder was ground with 10% (TCA) trichloroacetic acid and then it was centrifuged for
10 minutes at 3000 rpm. The supernatant trichloroacetic acid (TCA) was decanted and to the sedimented
protein After 10 minutes, the supernatant was decanted and 0.1 ml of 1N Sodium hydroxide was added to the
sedimented protein. This was located in hot water bath at 60 - 70° C for 10 minutes. To 0.5 ml of the above
solution 4.5 ml of reagent D (Copper carbonate solution) was added. After 10 minutes 0.5 ml of folin-
ciocalteau was added then mixed well. After the development of blue colour, it was measured at 640 nm.
Peptone was used as standard (Lowry et al., 1951).

Estimation of lipids

10 mg of the seaweed powder ground with sufficient amount of chloroform. This was evaporated to
dryness in a water bath. To this, 3 ml of potassium dichromate reagent (2% potassium dichromate in H,S04)
was mixed. Then equal amount of distilled water and read at 640 nm. Coconut oil is used as standard. A blank
was prepared using distilled water to equal quantity of reagent (Bragdon, 1951).

Estimation of phenols

Phenolic content in ethanol solution was measured by Folin- Ciocalteu’s Reagent method (FCR).
Seaweed extract was mixed with 0.4 ml by Folin- Ciocalteu’s Reagent. Afterwards 4 ml of Na,Cos solution was
added. The ending capacity was made up to 10 ml by distilled water. After 90 minutes absorbance of sample
was measured at 750 nm. A standard was run using 100 mg of catechol in 100 ml water (Chang et al., 2002)

Estimation of flavonoids

Aluminium chloride technique was used to determine flavonoid content. To 1 ml of ethanolic extract
4 ml of water was added. 0.3 ml of 10% aluminium chloride and 0.3 ml of 5 % sodium nitrite were added after
5 minutes. 2 ml of 1 M sodium hydroxide was added after six minutes and the end capacity was made to 10
ml by distilled water. Then the absorbance was read at 510 nm. A standard was run using 10 mg of catechin
in 100 ml of water (Mervat et al., 2009).

DPPH Radical Scavenging Assay (Brand-Williams et al., 1995)
For this 1ml of 0.1mM DPPH solution in methanol was allowed to mix with 1ml of different
concentration of seaweed extract (50, 100, 150 and 200ug/ml). L-Ascorbic acid was used as standard. For
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control methanol was used instead of seaweed sample. The reaction was carried out in triplicate and after 30
minutes in dark the decrease in absorbance was read at 517nm

Inhibition % = Ac-As/Acx100

Where Ac is the absorbance of the control

As is the absorbance of the sample
Statistical Analysis

All the studies were estimated in triplicate. Standard deviation and standard error were calculated
following Zar, (1974).
Results
Qualitative analysis

Preliminary phytochemical screening of 15 different chemical compounds (proteins, carbohydrates,
lipids, aromatic acids, alkaloids, phenols, flavonoids, tannins, terpenoids, steroids, saponins, coumarins,
qguinones, anthroquinones and catechins) were tested in four different extracts of G.corticata. Thus 60 (1 x 15
x 4 = 60) tests were executed for the presence or absence of the above compounds. Out of sixty tests 32
showed positive results and the remaining 28 showed negative results (Table 1).
Table 1 Preliminary phytochemical screening of different solvent extracts of Gracilaria corticata
Tests Petroleum Ether Benzene Ethanol Water

Carbohydrates
Proteins

Lipids
Aromatic acids
Phenols
Flavanoids
Alkaloids
Terpenoids -
Steroids - -
Coumarins - -
Tannins - -
Saponins - -
Quinones - -
Anthroquinones - -
Catechins + -

+ |+ |+

+ |+ [+ |+

+ |+

+
|

+ |+ [+ |+

|||+ |+ |||+ |+ |+ ]+

Among the four various solvent extracts tested, ethanol showed the presence for all compounds
studied. It is followed by water extract which showed presence for 9 compounds namely carbohydrates,
proteins, lipids, phenols, flavonoids, alkaloids, terpenoids, tannins and anthroquinones. Petroleum ether
extract showed positive result for six compounds (carbohydrates, proteins, lipids, aromatic acids, alkaloids
and catechins). Benzene extract confirmed the presence of only two compounds (phenols and flavonoids).
Quantitative analysis
Table 2 Biochemical content of G. corticata

Constituents (%) dry wt.
Carbohydrates 79+0.3
Proteins 16.7+04
Lipids 1+0.01
Table 3 Phenol and flavonoid content of G. corticata
Constituents mg GAE/g DW
Phenol 3.14+0.26
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| Flavonoid | 1.05+0.41 \

The chemical composition of G.corticata in the existing study is shown in Table 2 and 3. It was found
to contain carbohydrates 7.9%, protein 16.7%, lipids 1%, phenols 3.14 mg GAE/g DW, and flavonoids 1.05 mg
GAE/g DW.
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Fig. 1. DPPH radical scavenging potential of various solvent extract of Gracilaria corticata

DPPH radical scavenging capacity

The DPPH radical scavenging potential by different solvent extracts of the seaweed G.corticata was
assessed at four concentrations such as 50, 100, 150 and 200 pg/ml of the extracts and the results showed in
Figure 1. Among the solvent studied ethanol methanol and water extracts were found to be effective in
qguenching DPPH radical and there is no scavenging activity was recorded by benzene extract. Ethanol,
methanol and water extracts at 200 pg/ml concentration showed 74.5%, 73.82% and 73.62% of DPPH radical
scavenging activity respectively. These values were higher than the standard ascorbic acid (65.39). Minimum
activity was recorded by petroleum ether extract.

Discussion

Recently seaweeds have more environmental and commercial status all over the world as they are
widely used in food, medicine and agricultural sectors. This widespread application is due to the presence of
variety of bioactive components with therapeutic properties. In the current study, phytochemical screening
of Gracilaria showed the presence of all the phytochemicals studied such as proteins, carbohydrates, lipids,
aromatic acids, alkaloids, phenols, flavonoids, tannins, terpenoids, steroids, saponins, coumarins, quinones,
anthroquinones and catechins.

Carbohydrate, protein and lipids are the chief vital biochemical elements of seaweeds. The amount
of protein in green and red seaweeds are generally higher (10 to 30%) compare to brown seaweeds (5 to 15%)
(Burtin, 2003). In the current study, when compare to other reports G.corticata contains higher amount of
protein (16.7%). Previous studies reported lower content of protein than the present study like 0.61% in G.
acerosa (Syad et al., 2013), 6.68% in G. edulis (Sakthivel and Devi, 2015), 6.2% in G. domingensis, 7.1% in G.
birdiae (Gressler et al., 2010), 9.55% in G. Salicornia (Mwalugha et al., 2015), 12.57% in G. changii (Chan and
Matanjun, 2017) and 11.6% in G.fisheri (Benjama and Masniyom, 2012).

At the same time higher values than the present one also recorded by G. verrucosa (18.7%) (Nazni
and Deepa, 2015) G. cervicornis (19.70%) (Marinho-Soriano et al., 2006) G. tenuistipitata (21.6) (Benjama and
Masniyom, 2012), G. corticata (22.84%) and G. edulis (25.29%) (Rosemary et al., 2019). Seaweed proteins have
antioxidant, anti-inflammatory, antibacterial, antithrombotic and immunostimulating activities.
Subsequently, they can be used for treating diabetes, hypertension and hepatitis (Francavilla et al., 2013).
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The lipid content observed in this study was 1.0%. This amount is lower than other species of
Gracilaria such as G. arcuate (1.07%) and G. salicornia (1.47%) (Mwalugha et al., 2015) G. salicornia (2.00%)
(Tabarsa et al., 2012) and higher than G. gracilis (0.19%) (Rasyid et al., 2019).

Carbohydrate is vital constituent of metabolism, chiefly in supplying the energy required for growth
and other metabolic activities (Khairy and El-Sharay, 2013). In the current study, carbohydrate content was
distinctly lower than that of other reports in G. edulis (10.2%) (Sakthivel and Devi, 2015), G. changii (29.44%)
(Chan and Matanjun, 2017), G. verrucosa (33.67%) (Nazni and Deepa, 2015), G. cornea (36.29%) (Robledo and
Freile-Pelegrin, 1997), G. cervicornis (63.12%) (Marinho-Soriano et al. 2006), G. gracilis (63.13%) (Rasyid et al.,
2019).

However lower value of 1.05% in G. acerosa (Syad et al., 2013) and 4.7% in G. edulis (Rosemary et al.,
2019) were reported. The extensive difference in the amount of carbohydrate detected in Rhodophycean and
Phaeophycean species due to the impact of diverse features like sunlight intensity, temperature and salinity
(Torres et al., 2019). Furthermore, carbohydrate content is also affected by biomass, which exposes the
connection between carbohydrate content and growth (Mabeau and Fleurence 1993).

The 1,1-diphenyl-2-picrylhydrazyl (DPPH) is a firm radical has a higher absorbance at 517 nm that can
be reduced by an antioxidant. Owing to the ease and suitability of this, it is used in the free radical-scavenging
studies (Brand-Williams et al., 1995). In the current work, it exhibited dose dependency, the scavenging
potential was increased with increasing concentration of the seaweed extract and the standard. There is
correlation between % inhibition of free radicals and concentration of the extract (Rana et al., 2010).

Solvent used for extraction is a chief parameter for the efficacy of antioxidant substances. Ethanol,
methanol and water extracts were seems to be effective in eliminating DPPH radical and no scavenging activity
was recorded by benzene extract in the present work. Previous study reported high DPPH radical scavenging
activity in methanol extract from red seaweed G. corticata (Taheri, 2016) Euchema kappaphycus (Ganesan et
al., 2008). Viswanathan et al., (2014) and Adnan (2011) stated the effective antioxidant compound phenol
yield was high in methanol extracts. Souza et al., (2011) reported ethanolic extract of G. birdiae and G. cornea
revealed high DPPH radical scavenging activity.

Boonchum et al., (2011) reported that aqueous extract was a good source of antioxidants. Water
extract of macroalgae contained maximum antioxidant activity (Kuda and lkemori, 2009). Hence, it can be
presumed that they have different antioxidant capability in different extraction medium. This might be due to
different polarities of individual antioxidant components occur in the seaweeds (Marinova and Yanishlieva,
1997)

The red alga G.corticata found to contain 3.14 mg GAE/g DW of phenol and 1.05 mg GAE/g DW of
flavonoid in the present work. These values were lesser than the previous study by Arulkumar et al (2018).
There is high correlation was reported between DPPH radical-scavenging activity and total polyphenolics. Devi
et al. (2008) reported that the antioxidant activity of macroalgal extracts could be the outcome of the
presence of phenolic substances. flavonoids are the natural phenol with lot of biological potential including
free radical scavenging and antioxidant properties (Kahkonen et al., 1999). A large number of diseases are
prevented through the free radical scavenging activity of flavonoids (Duan et al., 2006).

From the study we found that the seaweed G.corticata showed potential source for bioactive
compounds which could be the reason for DPPH radical scavenging activity. Further studies are needed to use
this red seaweed as expected natural antioxidants that could be employed in nutraceutical, cosmetic,
therapeutic and other applications.
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