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Abstract 
 

This study aimed to analyze the bioactive compounds of Caulerpa recemosa, Sargassum 

sp., and Gracillaria verrucosa from Makssar Strait using three different solvents i.e. acetone, 

ethanol , and methanol. Samples of the seaweed C. recemosa collected from marine 

waters of Takalar regency, while Sargassum sp. and G. verrucosa were collected from 

marine waters of Pangkep regency which is part of the Makassar Strait. Seaweed crude 

extract qualitatively analyzed using Thin Layer Chromatography (TLC). The treatment 

applied in this studi is Sargassum sp. with acetone solvent, Sargassum sp. with ethanol 

solvent, Sargassum sp. with methanol solvent, C. recemosa with acetone solvent, C. 

recemosa with ethanol solvent, C. recemosa with methanol solvent, G. verrucosa with 

acetone solvent, G. verrucosa with ethanol solvent, and G. verrucosa with methanol 

solvent. Parameters measure were the total extract yield, total phenolic content and 

phytochemical compound of seaweed crude extrac. The result showed that the content of 

bioactive compounds crude extract of seaweed is affected by the species of seaweed 

and solvents used in extraction process. The crude extract of C. recemosa produces better 

bioactive compounds than the crude extract of G. verrucosa and Sargassum sp. as shown 

by the yield and total phenolic content of crude extract. The best solvent used in extracting 

bioactive compounds of C. recemosa is methanol. Identified phytochemical compounds 

from the crude extract of C. recemosa, are flavonoids, terpenoids, alkaloids, and phenols. 

 

Keywords: Bioactive, seaweed,  Caulerpa recemosa(Forsskål) J. Agardh, 1873,  Gracillaria 

verrucosa (Hudson) Papenfuss 1950, Sargassum 
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1.0  INTRODUCTION 

 

Seaweed is a promising source of bioactive 

secondary metabolites that can be used as 

antimicrobial substances [1–3]. These bioactive 

secondary metabolites include alkaloids, flavonoids, 

phenols, saponins, tannins, steroids, terpenoids, and 

glycosides [4, 5]. However, the content of the 

bioactive compounds of seaweed are largely 

determined by species of seaweed [6, 7]. The crude 
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extract of Sargassum duplicatum Bory, 1828 contains 

alkaloids, saponins, tannins, steroids, and glycosides 

[8] while Caulerpa scalpelliformis (R. Brown ex Turner) 

C. Agardh 1817 contains tannin, flavonoids, 

glycosides, phenols, saponins, and terpenoids [5]. 

Similarly, seaweed Caulerpa recemosa (Forsskål) J. 

Agardh, 1873 which is obtained from the northern 

Sardinia area contains phytochemical compounds 

alkaloids, sesquiterpenes, diterpenes and sterols [9]. 

The crude extract of Gracilaria crassa Harvey ex J. 

Agardh, 1876 contains alkaloids, glycosides, 

saponins, phenols, and flavonoid [10], whereas 

Gracilaria corticata J. Agardh, 1852 contains 

alkaloids, coumarins, tannins, saponins, flavonoids, 

quinine, phenols, and steroids [11]. Previous research 

reported that G. corticata and Kappaphycus 

alvarezii (Doty) Doty ex P. C. Silva contain 

phytochemical compounds include anthraquinones, 

flavonoids, lignin and saponin [12]. 

In addition to the species of seaweed, the content 

of the bioactive compound of seaweed is also 

influenced by the type of solvent [13, 14]. Elsie et al. 

[15] analyzed the phytochemical constituents of 

seaweed species Sargassum wightii Greville ex J. 

Agardh 1848 and Gracillaria edulis using three 

solvents, namely ethanol, acetone and methanol. 

Research results indicated that among the three 

solvents, ethanolic extract showed maximum number 

of phytochemical constituents when compared to 

methanol and acetone extract. Similarly, Anjum et al. 

[11] reported that chloroform was the most effective 

solvent to extract the bioactive compound from 

seaweed, followed by ethanol, petroleum ether and 

water. Extraction of the seaweed species G. 

corticata and K. alvarezii by using three types of 

solvents was reported that tannins were presented 

only in the ethanol extracts, while alkaloids were 

presented in K. alvarezii using ethyl acetate and 

hexane. The highest phenol content was observed in 

the ethyl acetate extracts of G. corticata and 

ethanol extracts of K. alvarezii [6]. Similarly, alkaloids 

and coumarins were detected in the methanol and 

ethanol extracts of Sargassum cinereum J. Agardh 

1848, while there was no detection in the acetone 

extract and distilled water [16]. 

The chemical composition including bioactive 

compound of the seaweed is also affected by 

environmental factors and geographical origin or 

area of cultivation [12]. Makassar Strait is an area 

where a wide variety seaweed species grow, either 

naturally or cultivated. Information on the content of 

bioactive compounds of seaweed from the 

Makassar Strait are limited, especially for C. 

recemosa, Sargassum sp. and G. verrucosa (Hudson) 

Papenfuss 1950. Whereas the three species of 

seaweed that contains bioactive compounds has 

potency as a source of antimicrobial agents. This 

study aimed to evaluate the bioactive compounds 

of Caulerpa recemosa(Forsskål) J. Agardh, 1873, 

Sargassum sp, and Gracillaria verrucosa (Hudson) 

Papenfuss 1950 from Makassar Strait using three 

different solvents i.e. acetone, ethanol and 

methanol. This is an initial stage of research on the 

incorporation of crude extract of seaweed in the 

manufacture of antimicrobial edible films.  

 

 

2.0  EXPERIMENTAL 

 

2.1 Sample Preparation 

 

Samples of the seaweed C. recemosa were 

collected from marine waters of Takalar regency, 

while Sargassum sp. and G. verrucosa were 

collected from marine waters of Pangkep regency 

which is part of the Makassar Strait. The seaweed 

were collected regardless of the age of the plant. 

Specimen were cleaned from the epiphytes and 

washed thoroughly. Furthermore, samples were dried 

at room temperature for 2 × 24 h, then dried in a 

vacuum drying oven at 50 °C for 24 h. The samples 

were cut into small pieces and then crushed using a 

blender. 

 

2.2 Design of Experiment and Data Analysis  

 

The experiment was conducted using a completely 

randomized factorial design with triplicates. The 

treatment applied was seaweed species (C. 

recemosa, Sargassum sp. and G. verrucosa) and 

type of solvent (acetone, ethanol and methanol). 

The treatment combination were Sargassum sp. with 

acetone solvent (SA), Sargassum sp. with ethanol 

solvent (SE), Sargassum sp. with methanol solvent 

(SM), C. recemosa with acetone solvent (CA), C. 

recemosa with ethanol solvent (CE), C. recemosa 

with methanol solvent (CM), G. verrucosa with 

acetone solvent (GA), G. verrucosa with ethanol 

solvent (GE), and G. verrucosa with methanol solvent 

(GM). Total extract yield, content of total phenolic 

and phytochemical compound of seaweed crude 

extract including flavonoids, terpenoids, alkaloids, 

phenols, and tannins were measured.  

The effects of the treatments were analyzed using 

ANOVA, and the difference between treatment 

effects was tested using Duncan's multiple range test. 

Significant difference was considered at 95 % 

probability. Data analysis was performed using SPSS 

software (SPSS Inc.). Phytochemical compound of 

seaweed crude extract by species and type of 

solvent were analyzed descriptively. 
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2.3 Extraction Procedure of Secondary Metabolites 

Compound  

 

Extraction of secondary metabolites refers to 

methods of extraction that has been done by Iswani 

[17]. Samples of dried seaweed, which have been 

grinded (250 g), were macerated separately using 

different solvent namely acetone, ethanol and 

methanol (2.0 L) for 3 × 24 h. The seaweed-solvent 

mixture was then filtered using filter paper to obtain 

debris-free filtrate. Filtrate was evaporated using a 

rotary vacuum evaporator at 45 °C. Then the filtrate 

was dried in an oven for ± 3 h at 50 °C to eliminate 

solvent that still remain in the bioactive compound. 

Crude extract of seaweed was stored in sealed 

bottles before analyzed.  

 

2.4 Determination of Total Phenolic Contents 

 

The amount of total phenolics was determined with 

the Folin–Ciocalteu reagent [18]. Gallic acid was 

used as a standard and the total phenolics were 

expressed as mg g–1  gallic acid equivalents (GAE). 

The Folin-Ciocalteu reagent is sensitive to reducing 

compounds including polyphenols, thereby, 

producing a blue colour upon reaction. This blue 

colour is measured spectrophotometrically at 760 

nm. The test was done in triplicates and the results 

were expressed as mg GAE g–1 of the sample. 

 

2.5 Phytochemical Compound Analysis  

 

Phytochemical compound analysis was performed 

according to the standard protocol [19]. Seaweed 

crude extract was qualitatively analyzed using Thin 

Layer Chromatography (TLC). Crude extract of 

seaweed that has been diluted with a solvent mixture 

of chloroform and methanol (1:1 v/v) was  spotted 

on silica gel G60 F254 plates, and inserted into a 

chamber containing n-hexane and ethyl acetate 

(2:1 v/v). Then the chromatogram was dried and 

sprayed using appropriate reagents for 

phytochemical compounds to be further analyzed. 

All the prepared seaweed crude extracts were 

subjected to phytochemical screening for the 

presence of flavonoids, terpenoids, alkaloids, 

phenols, and tannins.  

 

 

3.0 RESULTS AND DISCUSSION 
 

3.1  Yield and Total Phenolic Content 

 

The extraction yield of the seaweed crude extract is 

presented in Table 1, which indicates that the crude 

extract of C. recemosa had the highest yield for all 

types of solvents. The yield of crude extract of C. 

recemosa was significantly different from that of G. 

verrucosa and Sargassum sp. This indicates that the 

content of crude extract of seaweed was affected 

by seaweed species. 

The results showed that the yield of total phenolic 

content of C. recemosa crude extract was 

significantly different than that of G. verrucosa and 

Sargassum sp., where crude extract of C. recemosa 

with methanol solvent produced the highest value of 

total phenolic content (Table 1). The value of total 

phenolic content also showed that seaweed species 

affected the total phenolic content of the seaweed 

crude extract. 

 
Table 1  Yield and total phenolic content of seaweed 

crude extract  

 

Sampel*) Yield (%) 
Total Phenolic 

(mg ·  g–1) 

SA 0.44 ± 0.15a 158.83 ± 3.75c 

SE 2.82 ± 0.52a 242.61 ± 4.48d 

SM 3.38 ± 0.79a 254.75 ± 0.82e 

CA 14.32 ± 3.70b 494.99 ± 0.44f 

CE 14.23 ± 3.41b 693.49 ± 5.96g 

CM 12.83 ± 0.85b 711.36 ± 4.72h 

GA 0.60 ± 0.01a 94.21 ± 0.40a 

GE 2.08 ± 0.11a 96.35 ± 4,87a 

GM 2.15 ± 0.32a 150.37 ± 8.07b 

Values are expressed as mean ± sandard deviation, n = 3. 

Different superscript letters in the same column indicate significant 

differences between samples at the level of p < 0.05. 
*)SA =  Sargassum sp. with acetone , SE = Sargassum sp. with ethanol, 

SM = Sargassum sp. with methanol, CA = C. recemosa with acetone, 

CE = C. recemosa with ethanol, CM = C. recemosa with methanol, 

GA = G. verrucosa with acetone, GE = G. verrucosa with ethanol, 

GM = G. verrucosa with methanol   

 

 

Table 1 also shows that the use of solvent affected 

the total phenolic content of the crude extract of 

seaweed. The highest total phenolic content of the 

crude extract for three species of seaweed was 

obtained from methanol solvent. This is in agreement 

with the research conducted on seaweed Padina 

australis where the highest of total phenolic content 

was obtained from the methanol extract, followed 

by ethyl acetate and n-hexane extract [20]. 

 

3.2  Phytochemical Compound   

 

Results of qualitative analysis of the phytochemical 

compound of seaweed crude extract is presented in 

Table 2. The content of the phytochemical 

compound of C. recemosa crude extract produced 

in this study is consistent with previous report [21] in 

which C. recemosa contained phytochemical 

compounds such as phenols, flavonoids, alkaloids, 

and steroids. 



18                                          Arham Rusli et al. / Jurnal Teknologi (Sciences & Engineering) 78:4–2 (2016) 15–19 

 

 

The results showed that the species of seaweed and 

solvents affected the phytochemical compounds of 

the seaweeds crude extract. It is indicated by the 

phenols compounds detected in the crude extract 

of C. recemosa for all types of solvents while for other 

crude extracts, phenols compounds were not 

detected, except in the crude extract of G. 

verrucosa extracted with methanol solvent. The 

influence of solvent on the type of phytochemical 

compounds from crude extract of seaweed was 

consistent with that reported in the extraction of the 

seaweed species G. edulis and G. acerosa, where 

tannins, saponins, and alkaloids were only detected 

in the ethyl acetate and ethanol solvent, whereas 

the the petroleum ether and hexane solvents were 

not detected [22]. 

  
Table 2  Phytochemical compound of seaweed crude 

extract 

 

Sampel*) 
Phytochemical compound 

Fla Ter Alk Phe Tan 

SA + + + - - 

SE + + + - - 

SM + + + - - 

CA + + + + - 

CE + + + + - 

CM + + + + - 

GA + + + - - 

GE + + + - - 

GM + + + + - 

Fla = Flavonoids, Ter = Terpenoids, Alk = Alkaloids, Phe = Phenols,  

Tan = Tannins, + = presence, - = absence 
*)SA =  Sargassum sp. with acetone , SE = Sargassum sp. with ethanol, 

SM = Sargassum sp. with methanol, CA = C. recemosa with acetone, 

CE = C. recemosa with ethanol, CM = C. recemosa with methanol, 

GA = G. verrucosa with acetone, GE = G. verrucosa with ethanol, 

GM = G. verrucosa with methanol   

 

 

Similarly, tannins and phenols compounds at 

Amphiroa fragilissima extracts were only detected in 

methanol and ethyl acetate solvent, while in the 

chloroform, they were not detected. Terpenoids was 

detected in chloroform extract, while glycosides was 

not detected in ethyl acetate and methanol extract 

[23]. The result of qualitative phytochemical analysis 

of C. scalpelliformis in aqueous and five different 

solvent extracts (acetone, benzene, chloroform, 

diethyl ether and methanol) showed that phenol was 

only detected in benzene extract and steroid was in 

methanol extract [5].  

The presence of phytochemical compound such 

as flavonoids, terpenoids, alkaloids, and phenols in 

seaweeds crude extracts indicated presence of 

antimicrobial properties [5, 6, 24]. 

 

 

 

4.0 CONCLUSION 

 

The content of bioactive compounds from seaweed 

crude extract was affected by the species of 

seaweed and solvents used in extraction. The crude 

extract of C. recemosa produced better bioactive 

compounds than the crude extract of G. verrucosa 

and Sargassum sp., indicated by the value of the 

yield and total phenolic content of crude extract of 

C. recemosa, which were higher than the crude 

extract of G. verrucosa and Sargassum sp. The best 

solvent used in bioactive compound extraction of  C. 

recemosa was methanol. Identified phytochemical 

compounds from the crude extract of C. recemosa, 

were flavonoids, terpenoids, alkaloids, and phenols. 

The presence of phytochemical compound in 

seaweeds crude extracts indicated the presence of 

antimicrobial properties. 
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