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Seaweeds are potential marine renewable assets for food, feed, and medicine since ancient times. 
Considering the latent characteristics of seaweeds, the prevailing has a look at the goal which has to 
assess the phytochemical composition of methanol extract of underexploited marine red alga Laurencia 
papillosa. The phytochemical analyses of L. papillosa confirmed the presence of nine phytochemicals 
amongst which glycosides had been discovered to be the very best with a value of 125.57 ± 3.52 mg/g 
dry wt, wherein because the saponins were found to be lesser in amount with the value of 2.68 ± 1.97 
mg/g dry wt. The function of fluorescence emission and pharmacognosical capabilities which include 
the total ash content and the extractive values of the red alga L. papillosa analyzed. The results affirm 
that the chosen seaweed has energetic phytochemical content which will be a capacity supply for 
antimicrobial, antioxidant, and cytotoxic interest and the methanol extract of L. papillosa will be 
explored for its robust pharmacological activities in the drug development by the pharmaceuticals. 
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1. Introduction 

Mother Nature has supplied beneficial biochemical specifically through 
plants, i.e., phytochemicals which have been an essential supply of 
medicine for thousands of years. Phytochemicals via plants are a crucial 
part of the primary health care system as a conventional remedy in many 
countries [1]. Over the last century, an era in the production, 
improvement, and use of synthetic drugs has elevated that has modified 
the world scenario in medicine [2]. The widespread convention of 
commercial drugs which are synthetic and non-natural direct to side 
effects and particularly, the development of drug resistance in the majority 
of the pathogenic microbes is a most important problem. Considering the 
awareness of side effects, it is important to screen the chemical content of 
plants to assess their potential pharmacological activities directly or 
indirectly. In this perspective, in current decades, great attention has been 
paid to the screening, study, and research of phytochemicals, metabolites, 
and biological activities from natural sources because of their non-side 
effects [3] by which usage of the synthetic drugs can be minimized.  

The marine ecosystem is a rich natural resource of many biologically 
untapped active compounds such as proteins, polysaccharides, pigments, 
phytochemicals, vitamins, minerals, and polyunsaturated fatty acids 
(PUFAs) [4-8]. Algae especially seaweeds are one among the immense 
taxonomic diversity of marine ecosystems with a wide spectrum of active 
metabolites and they remain underexploited. Marine algae are a 
tremendous source of bioactive compounds with a variety of biological 
activities [9-15]. Although numerous phytoconstituents from different 
species of seaweed have been recorded and numerous compounds have 
been obtained from them. For the potential growth of novel products, 
there are still a vast number of species to be investigated. One such algal 
species is the marine red alga, L.papillosa. 

Laurencia papillosa, belonging to member Rhodophyceae is an edible 
and economically important, located on the western and southern coast of 
India and its phytochemical composition is poorly known [16]. Hence, the 
goal of this study is to investigate the Phytochemical and physicochemical 
evaluation of marine red alga L. papillosa collected from the South East 
Coast of Tamil Nadu, India. 
 

2. Experimental Methods 

2.1 Sample Collection 

The experimental alga was manually collected from the intertidal 
region during low tide periods from Mandapam, South East coast of India, 
Tamil Nadu.  The sample was washed with seawater to remove the foreign 
particles such as sand particles and epiphytes. The seaweed was washed 
under running tap water followed by distilled water. The seaweed was 
identified as L. papillosa based on the morphological characteristics 
reported in the Rhodophyta monograph [16]. Seaweeds were shade dried 
till complete dehydration and were powdered using a blender. The 
pulverized powder was then used for the analyses of phytochemicals and 
pharmacognostic characteristics. 

 
2.2 Quantitative Estimation of Phytochemicals 

Extraction and purification of phytochemicals such as steroids, 
glycosides, anthraquinones, phenols, alkaloids, triterpenoids, tannins, 
saponins, and flavonoids were undertaken, as depicted by Irakli et al., [17] 
with slight alterations. 

 
2.3 Evaluation of Pharmacognosical Characteristics 

The pharmacognosical feature highlights such as ash value and the 
solubility of the experimental alga were also resolved. The fluorescence 
examination of the dried algal powder was carried out using the method 
depicted by Patil et al., [18]. The total ash content of the alga was assessed 
by incineration using a silica crucible in a muffle furnace [19]. The 
percentage w/w of alcohol-soluble extractive was calculated by referring 
to the air-dried drug using the following formula as follows [20], 

 
% Alcohol-soluble extractive value = Weight of residue x 100 
                      Weight of the drug 
 

 

3. Results and Discussion 

The phytochemical constituents of the methanol extract of L. papillosa 
were quantitatively evaluated (Table 1).  Totally nine distinct 
phytochemicals were registered and glycosides were found to be the 
highest with a value of 125.57 ± 3.52 mg/g dry wt, whereas the saponins 
were found to be lesser in quantity with the value of 2.68 ± 1.97 mg/g dry 
wt. The other phytochemicals quantified by the experimental alga were 
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steroids (14.53 ± 3.48 mg/g dry wt), anthraquinones (4.55 ± 0.34 mg/g 
dry wt), phenols (10.95 ± 1.04 mg/g dry wt), alkaloids  
(4.73 ± 1.48 mg/g dry wt), triterpenoids (12.31 ± 2.74 mg/g dry wt), 
tannins (15.56 ± 3.75 mg/g dry wt) and flavonoids (20.50 ± 0.20 mg/g dry 
wt).  
 
Table 1 Quantitative phytochemical analysis of L. papillosa 

S.No Phytochemicals mg/g dry weight 

1  Steroids  14.53 ± 3.48e 

2  Glycosides  125.57 ± 3.52h 

3  Antheraquinones  4.55 ± 0.34b 

4  Phenols  10.95 ± 1.04c 

5  Alkaloids  4.73 ± 1.48b 

6  Triterpenoids  12.31 ± 2.74d 

7  Tannins  15.56 ± 3.75f 

8  Saponins  2.68 ± 1.97a 

9  Flavonoids  20.50 ± 0.20g 

*Values are expressed as Mean ± SEM, n=3; Means in each column with different 
superscript letters are significantly different at p<0.05 

 

The characteristic fluorescence emission from the sample of L. papillosa 
has been shown in Table 2. The sample was a light green color, while the 
extracts with different solvents were fluorescence differently in normal 
and UV lights. The dried, powdered sample exhibits different fluorescence 
properties, as can be seen in the information given in the table (Table 2). 
 

Table 2 Fluorescence characteristics of *L. papillosa in different solvents 

S.No Solvent Day light UV light 

1 Hexane Light green Green 

2 Benzene Dark brown Brownish green 

3 Chloroform Pale green Yellowish green 

4 Ethyl acetate Green Brownish green 

5 Petroleum ether Light green Green 

6 Acetone Yellowish brown Yellowish   green 

7 Ethanol Pale green Green 

8 Water Light green Pale green 

9 Acid 95%  (H2SO4) Pale Brown Dark brown 

10 Alcoholic KOH Pale green Green 

11 Aqueous KOH Green Yellowish green 

12 Methanol Dark green Green 

L3  The algal powder 

as such 

Brown Pale Brown 

*Shade dried powdered material 

 

Pharmacognosical features such as the total ash content and the 
extractive values of the red alga L. papillosa analyzed are defined in Table 
3.  In the current investigation, the maximum ash content was observed to 
be 193.43 ± 0.37 mg/g of dry wt. Among ash values, water-insoluble ash 
was greater (775.33 ± 13.96 mg/g dry wt) followed by alcohol-soluble ash 
(673.67 ± 9.20 mg/g dry wt).  Water-soluble ash (123.67 ± 3.17 mg/g dry 
wt) was found to be lower followed by alcohol insoluble ash (136.27 ± 0.50 
mg/g dry wt). 
 

Table 3 Pharmacognasy study of L. papillosa 

S.No. Pharmacognostic parameters mg/g dry weight 

1  Total ash content 193.43 ± 0.37c 

2  Water-soluble ash Water-insoluble 

3  Water-insoluble ash 775.33 ± 13.96e 

4  Alcohol soluble ash 673.67 ± 9.20d 

5  Alcohol insoluble ash 136.27 ± 0.50b 

*Values are expressed as Mean ± SEM, n=3; Means in each column with different 
superscript letters are significantly different at p<0.0 

 

Seaweed is a significant marine biological resource with increased 
dietary significance, making it one of the most promising plants of the 
future. Marine algae are the richest sources of accepted and new bioactive 
metabolites and act as the compounds of interest to the pharmaceutical 
industry [21]. Because of its remarkable biochemical composition, it is 
commonly used in many industries as well as in terms of biotechnology 
aspects [22]. Bioactive substances from seaweed are currently receiving 
larger consideration from pharmaceutical and nutraceutical industries 
and scientists. As long as the population remains ever-expanding, the 
assessment of the chemical content of macroalgae gains importance in 
deciding whether to use them as food sources around the globe [23]. In the 
current study, an attempt is made produced to figure out the various 
phytochemicals in the experimental alga L. papillosa on a dry weight base. 

The structure of sterol is characteristic of red algae. In general, 
cholesterol is the primary component of sterols, which is always more 
than 80% of the complete sterols [24]. Although L. papillosa is a rich source 
of secondary metabolites [25], only a few trials have been made on GC/MS 
steroid identification [26]. The steroid content of L. papillosa in the current 
examination was 14.53 ± 3.48 mg/g DW. In the current study, the glycoside 
content of L. papillosa was (125.57 ± 3.52 mg/g DW) which is higher in 
quantity compared to other phytochemicals recorded and greater than 
other red algae T. glomerulata [27]. These glycosides exhibit many 
biological activities including antibiotic drugs, treatment of schizophrenia, 
and immunomodulatory and hypolipemic activities [28]. Anthraquinone is 
a class of aromatic compounds with a broad array of bioactivity, including 
cathartic, anticancer, anti-inflammatory, antimicrobial, diuretic, 
vasorelaxant, and phytoestrogen [29]. In the current research, the 
methanol extract of L. papillosa showed a higher amount of 
anthraquinones than K. alvarezii and A. spicifera [30]. The methanol 
extracts from L. papillosa proved the existence of greater phenol content 
(10.95 ± 1.04 mg/g DW) in the present examination.  Algal phenolic 
compounds have been reported to scavenge harmful free oxidizing 
radicals.  

The biological and pharmacological properties of phenolic compounds 
are mainly antimicrobial, anti-viral, anti-inflammatory, cytotoxic, anti-
mutagenic, and anticarcinogenic [31]. In the current research, the alkaloid 
content was recorded to be 4.73 ± 1.48 mg/g DW. Earlier, Vinoth Kumar et 
al. [9] recorded the alkaloid content of red algae C. parvula at 12.56 ± 0.00 
mg/g DW which is higher than our present result. Alkaloids are reported 
to be biologically and therapeutically active and have many medical 
applications [32]. Alkaloids in marine algae are rare when compared to 
terrestrial crops and their biological potential is not completely implicit 
[33]. Triterpenoids are known to have cytotoxicity against an array of 
tumor cells and anticancer efficiency in preclinical animal models [34]. 
The triterpenoid content of the marine red alga L. papillosa was 12.31 ± 
2.74 mg/g DW. In the current investigation, the methanol extract of L. 
papillosa has a fair quantity of tannins. The findings of this research are 
slightly greater than those of C. parvula recorded by VinothKumar et al. 
[9]. Vu Ngoc Boi et al. [35] revealed that phlorotannin obtained from 
brown algae Sargassum serratum had antioxidant activity and structural 
variety. The methanol extract of L. papillosa in the present examination 
showed that the content of saponin was found to be lesser in quantity with 
the value of 2.68 ± 1.97 mg/g dry wt compared to other phytochemicals. 
Saponins have a broad variety of medicinal characteristics, including 
hypocholesterolemic, anticarcinogenic, anti-inflammatory, anti-microbial, 
and antioxidant actions [36]. The methanol extract of L. papillosa in the 
present examination showed that it has a rich content of saponin. 
Flavonoids have an important pharmacological activity such as 
antioxidant, anticancer, antiviral, antibacterial, antiallergic, antileukemic, 
vasodilator, and antiosteoporotic [37, 38]. A higher number of flavonoids 
was recorded in the marine red alga L. papillosa in the current examination 
(20.50 ± 0.20 mg/g DW).  

It is apparent that the seaweed has multiple uses biologically hence, it 
is of supreme significance to establish purity evaluation, quality control, 
sample identification, and standardization. Therefore, pharmacognosical 
tests for the experimental alga L. papillosa was conducted in the current 
study.  

The fluorescence assessment of L. papillosa exhibited a range of colors 
that could be used to identify the likely classes of compounds in the plant. 
The total ash content was determined in our investigation. Water-
insoluble ash content was higher than 775.33 ± 13.96 mg/g dry wt 
accompanied by alcohol-soluble ash 673.67 ± 9.20 mg/g dry wt. The total 
ash value and the extractive value will be useful for the recognition and 
authentication of plant material [39]. The quantity of ash content is linked 
to the number of mineral residues accumulated by the species in its tissues 
and the concentration of inorganic compounds and salts in the water 
location, where the algae grow [40]. It, therefore, acts as one of the 
parameters used to check contamination and adulteration [41]. 
 

4. Conclusion 

Laurencia papillosa can be considered an under-exploited supply of 
health-promoting phytochemicals, which may be used as therapeutic 
agents. The present study has proven that the methanol extract of L. 
papillosa is rich in chemically active compounds i.e. phytopharmaceutical 
importance. Further research on the isolation of active compounds and 
investigation of biological activity assays might present more significant 
insights. Hence, the results of the research offer the scientific basis for the 
importance of seaweeds and the need to explore the naturally available 
plentiful resource of the ocean which can lead to the invention of novel 
compounds beneficial to mankind. 



135 
 

https://doi.org/10.30799/jpmr.059.22070102  

Cite this Article as: B. Sathish Kumar, Vishnu Kiran Manam, R. Vinothkumar, S. Murugesan, Phytochemical and physicochemical evaluation of marine red algae Laurencia papillosa (C. Agardh) Greville,  
      J. Pharm. Med. Res. 7(1) (2022) 133–135. 

B. Sathish Kumar, et al. / Journal of Pharmaceutical and Medicinal Research 7(1) (2022) 133–135                                                                         

References 

[1] K. Karunamoorthi, K. Jegajeevanram, J. Vijayalakshmi, E. Mengistie, Traditional 
medicinal plants: A source of phytotherapeutic modality in resource-
constrained health care settings, J. Evi. Compl. Alter. Med. 18(1) (2012) 67-74. 

[2] A. Sofowora, E. Ogunbodede, A. Onayade, The role and place of medicinal plants 
in the strategies for disease prevention, Afr. J. Trad. Compl. Alternat. Med. 10(5) 
(2013) 210–229.  

[3] U. Anand, N. Jacobo-Herrera, A. Altemimi, N. Lakhssassi, A comprehensive 
review on medicinal plants as antimicrobial therapeutics: potential avenues of 
biocompatible drug discovery, Metabolites 9(11) (2019) 258-271. 

[4] S. Murugesan, S. Bhuvaneswari, U.S. Mahadeva Rao, V. Sivamurugan, Screening 
of phytochemicals and antibacterial activity of marine red alga Portieria 
hornemannii (Lyngbye) P.C. Silva, Res. J. Pharm. Pharmacodyn. 9(3) (2017) 
131-136. 

[5] M. Vishnu Kiran, S. Murugesan, Biochemical investigation of marine seaweeds 
Colpomenia sinuosa and Halymenia porphyroides collected along the 
southeast coast of Tamilnadu, India, Eur. J. Biomed. Pharm. Sci. 4(3) (2020) 414 
-417. 

[6] B. Sathish Kumar, S. Murugesan, Evaluation of fatty acid, mineral and vitamin 
compositions of Laurencia papillosa from the South East Coast of India, Indo 
Am. J. Pharm. Sci. 5(4) (2018) 2681-2687. 

[7] B. Sathish Kumar, S. Murugesan, Proximate and amino acid compositions of 
marine red alga Laurencia papillosa (C. Agardh) Greville from the southeast 
coast of India, J. Global Trends Pharm. Sci. 9(1) (2018) 4987-4995. 

[8] M. Vishnu Kiran, S. Murugesan, Phytochemical, amino acid, fatty acid, and 
vitamin investigation of marine seaweeds Colpomenia sinuosa and Halymenia 
porphyroides collected along Southeast coast of Tamilnadu, India, World J. 
Pharm. Res. 9(4) (2020)1088-1102. 

[9] R. Vinoth Kumar, S. Murugesan, Abirami Ramu Ganesan, Recovery of aliphatic 
fatty acids from red seaweed Champia parvula (C. Agardh) and its antifungal 
action, J. Aquatic Food Product Tech. 28(9) (2019) 1663965. 

[10] M. Vishnu Kiran, S. Murugesan, Biosynthesis of silver nanoparticles from 
marine alga Colpomenia sinuosa and its antibacterial efficacy, Int. J. Curr. 
Microbiol. Appl. Sci. 3(4) (2014) 96-103. 

[11] M. Vishnu Kiran, S. Murugesan, Biosynthesis of silver nanoparticles from 
marine alga Halymenia porphyroides and its antibacterial efficacy, Int. J. 
Current Microbiol. Appl. Sci. 3(4) (2014) 1-7. 

[12] M. Vishnu Kiran, S. Murugesan, Biological synthesis of silver nanoparticles from 
marine alga Colpomenia sinuosa and its in vitro anti-diabetic activity, Am. J. 
Bio-Pharmacol. Biochem. Lifesci. 3(1) (2014) 1-7. 

[13] M. Vishnu Kiran, S. Murugesan, In vitro antioxidant activity of silver 
nanoparticles from Colpomenia sinuosa and Halymenia porphyroides, World J. 
Pharm. Sci. 2(8) (2014) 817-820. 

[14] M. Vishnu Kiran, S. Murugesan, In-vitro cytotoxic activity of silver nanoparticle 
biosynthesized from Colpomenia sinuosa and Halymenia porphyroides using 
DLA and EAC cell lines, World J. Pharm. Sci. 2(9) (2014) 926-930. 

[15] M. Vishnu Kiran, S. Murugesan, Biogenic silver nanoparticles by Halymenia 
porphyroides and its in vitro anti-diabetic efficacy, J. Chem. Pharm. Res. 5(12) 
(2013) 1001-1008. 

[16] T.V. Desikachary, V. Krishnamurthy, M.S. Balakrishnan, Rhodophyta Vol.  II-
Part-IIB. Madras Science Foundation, Chennai, India,1998, pp.359. 

[17] M.N. Irakli, V.F. Samanidou, C.G. Biliaderis, I.N. Papadoyannis, Simultaneous 
determination of phenolic acids and flavonoids in rice using solid-phase 
extraction and RP-HPLC with photodiode array detection, J. Sep. Sci. 35(13) 
(2012) 1603-1611. 

[18] P. Patil, R. Venkatanarayanan, P. Argade, P. Shinde, Assessment of 
pharmacognostic and phytochemical standards of Thespesia populnea (L.) root, 
Asian Pacific J. Trop. Biomed. 2(3) (2012) 1212-1216. 

[19] AOAC, Official methods of analysis of AOAC International, 17th Ed., 
Gaithersburg, USA, 2000. 

[20] C.K. Kokate, Practical pharmacognosy, 4th Ed., Vallabh Prakashan, New Delhi, 
2005, p.124. 

[21] J.H. Zar, Biostatistical analysis, 5th Ed., Prentice-Hall, Englewood Cliffs, 2007. 
[22] N. Komalavalli, N. Lalitha, Trace metals and mineral contents of some green 

algal seaweeds from Vadakadu (Rameswaram) Coastal Regions, Tamil Nadu, 
India, Int. J. Adv. Interdiscip. Res. 2(1) (2015) 25-28. 

[23] H.B. Alejandro, Carolina Camus, Javier Infante, Amir Neori, Álvaro Israel, et al., 
Seaweed production: an overview of the global state of exploitation, farming, 
and emerging research activity, Eur. J. Phycology 52(4) (2017) 391-406. 

[24] C.M.P. Pereira, C.F.P. Nunes, L. Zambotti-Villela, N.M. Streit, D. Dias, et al., 
Extraction of sterols in brown macroalgae from Antarctica and their 
identification by liquid chromatography coupled with tandem mass 
spectrometry, J. Appl. Phycol. 5 (2012) 1-7. 

[25] M. Kladi, C. Vagias, P. Papazafiri, G. Furnari, D. Serio, V. Roussis, New 
sesquiterpenes from the red alga Laurencia microcladia, Tetrahedron (63) 
(2007) 7606-7611. 

[26] K. Zornitsa, A. Ivanova, R. Stancheva, Volatile compounds from some Black Sea 
red algae and their chemotaxonomic application, Botanica Marina 49(1) 
(2006) 47-56. 

[27] P. Mohanapriya, S. Murugesan, Biochemical composition of Tolypiocladia 
glomerulata (C. Agardh) F. Schmitz, World J. Pharmceut. Lifesci. (3) (2017) 59-
162. 

[28] V. Kren, L. Martinkova, Glycosides in medicine: The role of glycosidic residue in 
biological activity, Curr. Med. Chem. (8) (2001) 1303-1328. 

[29] S. Chien, Y. Wu, Z. Chen, W. Yang, Naturally occurring anthraquinones: 
chemistry and therapeutic potential in autoimmune diabetes, Evid. Compl. Alt. 
Med. 2015 (2015) 357357. 

[30] Yuvaraj, John Peter Paul, Anti-ulcer potential of Lobophora variegata (Lamour.) 
Womersley ex Oliviera (brown seaweed) in hare island, Thoothukudi, 
Tamilnadu, India, Indo Am. J. Pharmceut. Sci. 4(9) (2019) 3011-3014. 

[31] A. Raja, C. Vipin, A. Aiyappan, Biological importance of Marine Algae- An 
overview, Int. J. Curr. Microbiol. Appl. Sci. 2(5) (2013) 222-227. 

[32] Y.M. Shulka, J.J. Dhruve, N.J. Patel, R. Bhatnagar, J.G. Talati, K.B. Kathiria, Plant 
Secondary Metabolites. New India Publishing Agency.  
New Delhi, India, 2009.  

[33] K.C. Guven, A. Percot, E. Sezik, Alkaloids in marine algae, Marine Drugs (8) 
(2010) 269-284. 

[34] Li Yong-Xin, S.W.A. Himaya, Se-Kwon Kim, Triterpenoids of marine origin as 
anti-cancer agents, Molecules (18) (2013) 7886-7909. 

[35] Vu Ngoc Boi, Dang Xuan Cuong, Phan Thi Khanh Vinh, Effects of extraction 
conditions over the phlorotannin content and antioxidant activity of extract 
from brown algae Sargassum serratum, Free Radicals Antioxid. 7(1) (2017) 
115-122. 

[36] A.V. Rao, D.M. Gurfinkel, The bioactivity of saponins: triterpenoid and steroidal 
glycosides, Drug Metab. Drug Interact. 17 (2000) 211-236. 

[37] K.M. Elsherif, Z. Najah, E. Kawan, Phytochemical screening and heavy metals 
contents of Nicotiana glauca plant, Int. J. Pharm. Pharmaceut. Res. (4) (2015) 
82-91. 

[38] Abir Abdullah Al-Amro, Moudhi Abdullah Al-Mutlaq, Sara Al-Moauther, Nouf 
Al-Tukhaifi, Rawan Bin Othaimeen, et al., Antioxidant activity of Rhodophyta 
algae Polysiphonia and Laurencia collected from the Arabian Gulf, Asian J. Appl. 
Sci.12(2) (2019) 71-75. 

[39] M. Kumar, P. Gupta, P. Kumari, C.R.K. Reddy, B. Jha, Assessment of nutrient 
composition and antioxidant potential of Caulerpaceae seaweeds, J. Food 
Compos. Anal. 24(2) (2011) 270-278. 

[40] J. Benemann, B. Koopman, J.C. Weismsman, D.M. Eisenberg, W.J. Oswald, 
Cultivation on sewage of microalgae harvestable by microstrainers (Contract 
Nos. W-74-05-ENG-48 and E-(04-3) - 34), US Energy Research and 
Development Administration, USA, 1977. 

[41] O.O. Agboola, O. Stephen, J.O Olowooyo, A.A Ajao, O. Aregbesola, Chemical 
composition and antimicrobial activities of essential oil extracted from 
Tithonia diversifolia (Asteraceae) flower, J. Biores. Bioprod. 1(4) (2016) 169–
76.

 


