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Abstract 

Sargassum Vulgare was collected from the Red sea coastlines, Al-Hodeida, Yemen, and dried. The dried powder was 
subjected to consecutive extraction by methanol. The dried methanol extract was subjected to solvent fractionation (n-
hexane-chloroform-ethyl acetate and n-butanol solvents). Sargassum vulgare polysaccharides (S.R1P, S.R1M, S.R5s, and 
S.R5ss) were isolated by precipitation with methanol. [19] The methanol extract and n-hexane fraction were evaluated 
phytochemically. The physicochemical characteristics and FT-IR analysis of Sargassum vulgare polysaccharides (S.R1P, 
S.R1M, S.R5s, and S.R5ss) were investigated, the chemical composition of the Sargassum vulgare n-hexane fraction was 
evaluated by Gas Chromatography-Mass Spectrometry (GC-MS) analysis [8]. Phytochemical investigation revealed that 
both methanol extract and n-hexane fraction of Sargassum vulgare contained alkaloids, phytosterols, terpenoids, fats, 
and fixed oils. Moreover, Sargassum vulgare methanol extract exhibited a high amount of carbohydrates (41.33%) 
mainly polysaccharides [40][41][42]. The physicochemical characteristics and FT-IR analysis of polysaccharides (S.R1P, 
S.R1M, S.R5s, and S.R5ss) revealed that all the obtained polysaccharides were alginates with traces of sulfate 
polysaccharides except S.R1M. [30][34][35] 

Keywords: Sargassum Vulgare; Secondary Metabolites; Phytochemical Screening; Physical Tests 

1. Introduction

Sargassum spp. have a broad geographical distribution from Central America, through Australia, New Zealand, Asia, 
Europe and Africa [53] spanning the three ocean basins of the Atlantic, Pacific and Indian Oceans, inhabiting temperate, 
subtropical and tropical habitats starting from the beach up to coral reefs along the littoral and sub-littoral areas Figure 
1 [54]. The genus has been considered to be the most species-rich genus of the marine macrophytes with 400 species 
being identified to date [55]. The bioactive secondary metabolites of Sargassum species have not been completely 
investigated, while, their major constituents are known and used in folk medicine.). According to the modern Chinese 
pharmacopeia, „„Hai Zao‟‟can be used to treat goiter scrofula, swelling and pain of testes, edema due to retention of 
phlegm and morbid fluids. In modern Chinese medical practice, „„Hai Zao‟‟has also been used to treat arteriosclerosis, 
skin diseases, high blood pressure, hepatosplenomegaly, neurosis, angina pectoris, acute esophagitis, chronic 
bronchitis. Furthermore, several unique compounds have been isolated as meroterpenoids, phlorotannins and 
fucoidans from Sargassum species, which may be responsible for their medicinal activities. Other compounds such as 
phytosterols, sulfoglycolipids, and polyunsaturated fatty acids have been barely reported in this genus [56]. 

http://creativecommons.org/licenses/by/4.0/deed.en_US
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2. Materials and method 

2.1. Seaweed collection and Identification 

Sargassum vulgare thallus had been collected from Al-Hodeida governorate (Red Sea coast) which represents 
western coastline of Yemen by handpicking in May 2018. The seaweed was identified by Dr. Abdulsalam Alkory (Head 
of Marine Science Department, Faculty of Science, and Al-Hodeida University). 

2.2. Seaweed preparation 

The fresh seaweed (5 kg) was cleaned with seawater to remove associated sand debris. Then, the seaweed transferred 
to the laboratory using polythene bags and thoroughly washed with sterile tap water to take away excess salt from the 
surface of the seaweed then washed with sterilized distilled water [37]. Finally, samples were air-dried at room 
temperature in the darkness, until get completely dried biomass and ground into a fine powder by a grinder 
(Philips,China) subjected for extraction[20]. 

2.3. Preparation of Sargassum vulgare methanol extract 

Sargassum vulgar dried powder (2.42 kg) was macerated in 7L methanol: water (6:1) for 7 days with continuous shaking 
in a mechanical shaker at room temperature at constant stirring rate at 100 round per minute (Shaker, G F L , Germany). 
Then, the obtained extract was filter by filter paper (Whattman No1). These two steps were repeated till obtained a pale 
filtrate. The obtained filtrates were concentration through a rotary evaporator (Buchi, Rotavapor R-215; Switzerland) 
with temperature not exceed 45 ˚C [43].The dried extracts yields were calculated based on initial dry weights by 
applying the following formula:  

% of yield =
Weight of methanol extract

Weight of dried sample powder 
× 100 

Finally, the dried extracts were stored in airtight glass bottles, at room temperature for subsequent phytochemical 
screening and biological activity evaluation. 

2.4. Solvent fractionation of Sargassum vulgare methanol extract 

Fractionation was applied by liquid-liquid partition, methanol extract of Sargassum vulgare (342.18 gm) was suspended 
in methanol: water (2:1) and partitioned with different solvents polarities as n-hexane, chloroform, ethyl acetate, and 
butanol respectively [16]. Each fraction was evaporated using a rotary evaporator (Buchi, Rota-vapor R-215; 
Switzerland) then air dried. The final yields of each fraction was calculated by applying the following formula: 

% of yield =
Weight of dried fraction

Weight of methanolic extract 
× 100 

Finally, the dried fractions were stored in airtight bottles at room temperature until used. If any crystal was formed, the 
crystals decanted from the solvent and washed with methanol many times until get no colors in methanol solution and 
air dried. 

2.5. Phytochemical evaluation of Sargassum vulgare methanol extract and n-hexane fraction 

Phytochemical analysis of Sargassum vulgare methanol extract was carried out according to standard methods [43 ].The 
n-hexane fraction was tested for the positive results obtained by the methanol extract. 

2.5.1. Polysaccharides Identification Tests 

Physical and chemical tests applied to identified the obtained polysaccharides by compared them to fucoidan standard 
from the literature and the standard alginic acid (pharmaceutical/food grade) according to [4 ]. 

Chemical Tests  

Chemical tests are applied to identified carbohydrates, sulfates, and polysaccharides.[13] 



GSC Biological and Pharmaceutical Sciences, 2022, 20(01), 298–313 

300 

Qualitative thin layer chromatographic analysis of methanol extract and n-hexane fraction 

Active chemical constituents and their retention factor (Rf) values of Sargassum vulgare methanol extract and n-hexane 
fraction were investigated by thin layer chromatography. [9] 

Three solvent systems were applied to identify phytochemical components, solvent system I ; benzene: ethyl 
acetate(1:1) was used for triterpenoid determination. For alkaloids analysis, solvent system II; ethyl acetate: methanol: 
water (100:13.5:10) was applied. Solvent system III; hexane: ether: acetic acid (80:20:2) was used for the lipids 
determination [36]. The developed TLC plates were sprayed with suiTablele reagents heated at l00˚C for 5-10 min, then 
evaluated under UV light (Vilber Lourmat, France)at wavelengths of 254 nm and 365 nm[32] [46][14].  

2.6. Quantitative Phytochemical Analysis of methanol extract and n-hexane fraction 

2.6.1. Quantitative determinations are applied to determine the relative quantity of the components as carbohydrates 
alkaloids, and phyto-sterols,  

Estimation of Total Carbohydrates Content  

The total carbohydrates in a sample can be estimated by anthrone t est  [13].  

2.6.2. Determination of total alkaloids  

This method characterized by a simple, sensitive, and rapid spectrophotometric method for total alkaloids 
quantification without interference of other constituents. [41] 

Estimation of sterols by Liberman–Burchard method 

Total sterols content was determined by Liberman–Burchard reagent. [40] 

Determination of total phenolic contents by Folin-Ciocalteu reagent 

Phenolic compounds determination involved the reduction of phenolic compounds by phosphomolybdic / 
phosphotungstic components in Folin-Ciocalteu reagent. [31]. 

Fourier transform infrared (FT-IR) spectroscopy 

Fourier transform infrared (FT-IR) spectroscopy are used to study the spectra of the obtained residues [4] 

3. Results  

3.1. Yields of Sargassum vulgare methanol extract 

The methanol extracts of Sargassum vulgare yields were 389.41 g which have characterized by greenish black color 
Figure (1). During drying the first methanol extract by a rotary evaporator (Buchi, Rotavapor R-215; Switzerland), 
greenish white precipitate is formed. The yields of the total methanol extract and the residue obtained from the first 
methanol extract named (S.R1) are 371.03(14.8%) and 18.38 g (0.74%), respectively. 

  
S.M.E S.R1 

Figure 1 Sargassum vulgare methanol extract (S.M.E) and Sargassum vulgare residue 1(S.R1) 
 

3.2. Fractionation Yields  

Table (1, 2) showed that the maximum yield is for the aqueous fraction followed by n- hexane fraction then n-butanol 
fraction. The lowest yields are for chloroform and ethyl-acetate fractions 
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Methanol extract of Sargassum vulgare (342.18g) was fractionation by liquid-liquid Figure (2) 

 
n-hexane fractionation Chloroform fractionation 

  
Ethyl acetate fractionation n-butanol fractionation 

 
Aqueous fraction 

Figure 2 Fractionation of Sargassum vulgare methanol extract 

Table 1 Extraction Yields 

Sample Yields (g) % (w/w) 

S.M.E* 371.03 14.8 

S.R1* 18.38 0.74 

S.R1P* 9.94 54.08 from S.R1 

S.R1M* 3.81 20.73 from S.R1 
S.M.E: Sargassum vulgare methanol extract; S.R1: Sargassum residue1; S.R1P: Sargassum residue 1purified;S.R1M : Sargassum residue after methanol 

purification. 

Table 2 Fractionation Yields 

Fraction Yield (g) % (w/w) 

Hexane fraction 45.47 13.3 

Chloroform fraction 1.67 0.49 

Ethyl-acetate fraction 1.41 0.41 

Butanol fraction 12.76 3.73 

Aqueous fraction 98.77 28.86 

S.R5s* 6.31 1.84 

S.R5ss* 24.46 7.15 

* S.R5s: Sargassum residue after aqueous fraction; S.R5ss: Sargassum residue after aqueous fraction supernatant 
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3.3. Phytochemical evaluation 

Thin layer chromatography investigation of methanol extract and n- hexane fraction 

Thin layer chromatography (TLC) was applied to investigate the presence of the secondary metabolites in methanol 
extract and n-hexane fraction through different solvent systems and spray reagents. Figure (3). Table. (3)  

 

Figure 3 TLC chromatograms of (1) tri-terpenoids, (2) alkaloids and (3) lipids : A=day light, B=under 356 UV, and C= 
after spraying 

Table 3 TLC Results 

Phyto-chemicals Solvent system No. of Spots Rf. 

Tri-terpenoids Benzene: EtOAc (1:1) 5 0.89,0.86, 0.75, 0.67, 0.37, 0.33 

Alkaloids EtOAc: MeOH: Water (100:13.5:10) N.D N.D 

Lipids n-hexane: ether: A.A (80:20:2) 7 0.34,0.28, 0.27, 0.23,0.22,0.18, 0.11 

3.4. Phytochemical screening of Sargassum vulgare methanol extract and n-hexane fraction 

Table 4 Phytochemical screening of methanol extract and n-hexane fraction 

No Phytochemicals Tests S.M.E* S.H.F* 

1.  
Alkaloids 

Mayer's test + + 

Dragendorff's test + + 

Wagner's test + + 

Hager's test + + 

2. Glycosides Modified Bortrager's test - - 

Keller–Killani test - - 

3.  
Phenolic compound 

s/ Tannins 

Shinoda test - - 

Ammonia test + - 

Lead acetate test + + 

Ferric chloride test - - 

Gelatin Test + - 

4.  
Protein and amino acids 

Xanthoprotein Test - - 

Ninhydrin Test - - 

Biuret Test - - 

5. Phytosterols Salkowaski test + + 

Leibermann Burchard's test + + 
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6. Carotenoids Carotenoids test 0- - 

7.  
Carbohydrates 

Molisch's test + - 

Fehling's test + - 

Benedict's test - - 

8. Saponins Foam test - - 

9. Fats and fixed oil Spot test + + 

*S.M.E: Sargassum vulgare methanol extract; S.H.F: Sargassum vulgare n-hexane fraction;+ :Positive results; - : Negative result 

Phytochemical analysis of Sargassum vulgare methanol extract was carried out according to standard methods 
(43)[47].The n-hexane fraction was tested for the positive results obtained by the methanol extract Figure(4) Table .[4] 

 

Figure 4 1-Extract; 2-Mayer's test; 3- Dragendorrf 's Test; 4-Wagner'test; 5- Hager'stest; 6-Extract; 7- Modified 
Bortrager's test;8- Cardiac glycosides test: 9- Extract(Stock soln.);10- Lead acetate test; 11-Gelatin test ;12-Extract 

(High dilution); 13- Lead acetate test;14- Ferric chloride test; 15-Gelatin test16-Extract;17- Shinoda test;18-Alkaline 
reagent test: 19-Extract; 20-Xanthoprotein test ; 21-Ninhydrine test ; 22-Biuret test: 23-Extract;24- Salkowski's test ; 

25-Liebermann Burchard’s test: 26- Extract(Stock soln.);27- Carotenoids test; 28:Extract;29:Mayer test;30:Fehling 
test; 31:Bendict test 32-Extract; 33- Foam test after 30min: 34-Spot Test. 

3.5. Physical test 

All the obtained residues do not melt till 370˚C except S.R5ss,but they decomposed at 200-350˚C formed dark brown to 
black at 350˚C .The decomposition temperature of sodium alginate standard is 220.4±4.77 °C. S.R1P decomposes 
temperature start at 243.8°C and the decomposition ended by dark color (black) at 348.9°C. S.R1M start decompose at 
248°C and ended by 299°C. S.R5s decomposition temperature starts at 293.2°C to 343.8°C. While, S.R5ss start melting 
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at 150.2°C and end by 160.5°C. It was noTable that, all residues are UN melt-able in the tested temperature range 
compared to alginic acid, sodium salt except S.R5ss 

 All the residues are freely soluble in distilled water (0.1g in 1mL) and insoluble in methanol. The alginic acid, sodium 
salt (Sigma- Aldrich, USA) has similar physical properties except its solubility (0.5g suspended in 15mL distill water) a 
very viscous yellow solution is formed Figure (5), Table 5. 

 

Figure 5 Solubility Test 

Table 5 Physical Test Results 

R Color Odor Taste Appearance Solubility M.P 

S.R1P Greenish 
white 

Fishy 
odor 

Very 
Salty 

Powder Freely soluble in water; insoluble in 
methanol 

N.M 

S.R1M Yellowish 
white 

odorless Salty Semi-
crystals 

Freely soluble in water; insoluble in 
methanol 

N.M 

S.R5s White Fishy 
odor 

Salty Shiny 
crystals 

Freely soluble in water; insoluble in 
methanol 

N.M 

S.R5ss Yellowish 
white 

Fishy 
odor 

Salty Semi 
crystals 

Freely soluble in water; insoluble in 
methanol 

150.2 
160.5˚C 

Alginic 
acid 

Off white odorless Gummy 
taste 

Powder 0.5g to 15mL dis. water N.M 

*R: residues, M.P: melting point; N.M=Non-melt-able; S.R1P: purified Sargassum residue after methanol extract; S.R1M : Sargassum residue after 
methanol wash of S.R1; S.R5s: Sargassum residue after methanol wash of aqueous fraction; S.R5ss: Sargassum residue after methanol wash of aqueous 

fraction; Freely soluble in water=o.1g in less than1mL distill water 

3.6. Quantitative Phytochemical Estimation 

Based on the calibration curves of glucose, atropine, cholesterol and gallic acid Figure (6 ,7,8,9 ) and from the regression 
equations the total carbohydrates, alkaloids, steroids and phenolic compounds contents are summarized in Table(6,7).  
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Figure 6 Calibration curve for carbohydrates determination using glucose standard 

 

 Figure 7 Calibration curve for alkaloids determination using atropine standard 

 

Figure 8 1Calibration curve for sterols determination using cholesterol standard 
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Figure 9 Calibration curve of gallic acid for total phenolics contents determination 

Table 6 Chemical Test Results 

Residues/Tests S.R1P S.R1M S.R5s S.R5ss Alginic acid 

Molish's test ++ ++ ++ ++ ++ 

Barium chloride test - - - - - 

Lugol’s test - - - - - 

Lead acetate (10%) + ++ ++ ++ + 

*(++): positive results; (+): slightly turbid ;(-): negative results. 

Table 7 Quantitative phytochemical estimation 

Phytochemical compounds S.M.E* S.H.F* 

Carbohydrates (mg/g glucose equivalent) 41.33±0.011 - 

Alkaloids (mg/g atropine equivalent) 2.079±0.0106 1.979±0.0063 

Sterols (mg/g cholesterol equivalent) 0.23±0.001 0.78 ±0.005 

Phenolic contents (mg/g gallic acid equivalent) 0.00044 ± 0.0034 - 

* S.M.E=Sargassum vulgare methanol extract; S.H.F= Sargassum vulgare hexane fraction; Mean ±Standard deviation 

As seen, all the residues obtained from Sargassum vulgare are polysaccharides based on the positive results of the 
molish's test. There are differences in the formed colored after the addition of sulfuric acid between residues and alginic 
acid sodium salt. All the residues formed purple ring between the two layer and the alginic acid produced brown ring. 
Negative results are obtained with all the polysaccharides with barium chloride test and lugol's tests that means no 
sulfate and starch. 

3.7.  FT-IR spectroscopy 

In the present study, the IR spectra of four polysaccharides obtained from Sargassum vulgare are compared to that of 
alginic acid, sodium salt purchased from Sigma- Aldrich. Their spectra data are summarized in Table [8]. 

As seen below, S.R1P and S.R5ss polysaccharides demonstrated mainly typical IR absorption bands to the alginic acid, 
sodium salt (standard). While, S.R1M and S.R5s showed quite differences to the standard. 
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Moreover, all the polysaccharides shared typical polysaccharide absorption bands Figure (10,11,12,13,15) including a 
broad band at 3200-3400 cm-1 correspond to hydrogen bonded O-H stretching vibrations and C-H stretching vibrations 
at 2939- 2924 cm-1 [17]. 

Table 8 FT-IR spectra data of polysaccharides 

N Sample* FT-IR (KBr) (cm−1) 

1 S.R1P 3425.58, 2939.52, 2299.15, 1651.07, 1519.91, 1411.89, 1342.46, 1226.73, 1103.28, 1033.85, 
925.83, 802.39, 725.23, 570.93. 

2 S.R1M 3417.86, 2684.91, 2067.69, 1635.64, 1388.75, 1126.43, 617.22,486.06 

3 S.R5s 3410.15, 3232.70, 3140.11, 1635.64, 1411.69, 1080.14, 1033.85, 717.52. 

4 S.R5ss 3317.95, 2931.80, 1635.64, 1458.18, 1373.32, 1334.74, 1249.87, 1195.87, 1087.85, 1026.13, 
954.41, 933.55, 879.54, 717.52, 624.94. 

5 Alginic 
acid 

3479.58, 2924.09, 2175.70, 1620.21, 1419.51, 1303.88, 1087.85, 1033.85, 948.98, 887.26, 817.82, 
725.23,624.94. 

*S.R1P: purified Sargassum residue after methanol extract; S.R1M: Sargassum residue after methanol wash of S.R1; S.R5s: Sargassum residue after 
methanol wash of aqueous fraction; S.R5ss: Sargassum residue after methanol wash of aqueous fraction 

 

 

Figure 10 FT-IR spectrum of alginic acid, sodium salt 

 

 

Figure 11 FT-IR spectrum of S.R1P 
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Figure 12 FT-IR spectrum of S.R1M 

 

Figure  13 FT-IR spectrum of S.R5S 

 

Figure 14 FT-IR spectrum of S.R5SS 

The bands at 1620.21–1651.07 cm−1 and 1411.51–1458.18 cm−1 were corresponded to carbohydrate O-C=O 
asymmetric stretching vibrations and C–OH symmetric vibrations of carboxylate groups, respectively which consider 
as characteristic bands of alginate salt rather than free acid [42];[15];[2] which are presented in all the isolated 
polysaccharides compared to alginic acid, sodium salt (standard) except for S.R1M  

Two IR bands at approximately 1100 and 1025 cm−1, are assigned to mannuronic and the O-H bending of guluronic 
acid units, respectively of alginates [2]; [42]; [39]. 

The bands at 1303.3–1342.46 cm−1 (C–C–H, and O–C–H deformation), 1080.42– 1103.85 cm−1(C–O stretching 
vibrations) and 1026.13- 1033.85 cm−1(C–O and C–C stretching vibrations) of pyranose rings [2]. 
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The fingerprint region (950-750 cm-1) showed three characteristic absorption bands in all polysaccharide compare to 
standard. The first bands at 948.98, 947.9 and 925.83 cm-1 are assigned to the C-O stretching vibration of uronic acid 
residues in standard, S.R5SS and S.R1P, respectively. The second bands at approximately 887.26 and 878.1 cm-1 were 
assigned to the C1-H deformation vibration of β-mannuronic acid residues in S.R5SS and S.R1P, respectively. Finally, 
the third band at 817.82 cm-1 was characteristic of mannuronic acid residues which present only in alginic acid, sodium 
salt standard Fig.(4.6) [15]; [10]; [11]; [24]; [2]; [33]; [12];  

According to W. Mackie, (1971), and [45][33], two characteristic bands around 808 and787 cm−1, were attributed to 
mannuronic (M), guluronic (G) acids units, respectively of alginates [44]; [33]. As mentioned in Table (12) all the 
polysaccharides have two bands around 802.39 and 725.23 cm−1 except S.R5s and S.R1M. Moreover reported that the 
IR bands at 944-927 and 821-817cm−1 each represented the characteristic absorptions from guluronic acid and 
mannuronic acid, respectively [6]. 

4. Discussion  

Sargassum vulgare methanol extract was investigated for its phytochemical constituents and it was observed the 
presence of polysaccharides, alkaloids, phytosterols, terpenoids, fats, and fixed oils  

These qualitative phytochemicals results are consistent with the results of some Sargassum species as Sargassum 
wightii, Sargassum polycystum, Sargassum duplicatum, Sargassum angustifolium, Sargassum oligocystum and Sargassum 
boveanum and show disagreement in the presence of polyphenolic compounds, tannins, flavonoids, and saponins [7] 
[20] [21]; [38][32]. 

Among Sargassum vulgare fractions, the aqueous fraction shows the highest yield(28.86%)Table.(1,2)among the five 
fractions possibly due to high levels of polar compounds (water-soluble components), such as polysaccharides.  

The quantitative phytochemical determination of methanol extract revealed that the main phytochemicals were 
carbohydrates (41.33 ± 0.011 mg/g glucose equivalent Table.(7). This result is consistent with the previous reports 
[26]; El-c et al., 2021). 

The physical properties of Sargassum vulgare polysaccharides Table.(5),  

All the obtained polysaccharides do not melt-able till 370˚C accept R5ss, but they decomposed at temperature 243.8-
293.2˚C formed dark brown to black color compared to alginic acid, sodium salt standard which is decomposed at 
220.4˚C. According to Helmiyati and Aprilliza’s study, who assumed that pure sodium alginate had a higher 
decomposition temperature value than isolated sodium alginate due to the crystallinity index. Likewise, R5ss 
decomposes at 150.2-160.5 ˚C lower than the standard which is consistent with. On the other hand, the remaining 
polysaccharides show a higher melting point than alginic acid, sodium salt. It might be due to their higher crystallinity 
index or due to the presence of other impurities [17]. 

The chemical tests results are mentioned in Table.(7) and Figure(4). The results show that the residues are 
carbohydrates, with no or trace amount of sulfate. These results are similar to the (4) study. The chemical test results 
are found to resemble alginic acid, sodium salt standard tests. [23] 

 alginates salt are the main polysaccharide found in brown seaweed Sargassum vulgare samples, rather than alginic acid 
despite no bands appearing around 1730 cm-1 and appeared around 1600 cm-1 contributed to alginate salt form rather 
than alginic acid, free acid form [15] 

According to the results obtained by physical, chemical tests and FT-IR analysis, Sargassum vulgare polysaccharides are 
mainly alginates compared to the commercial alginic acid, sodium salt except for S.R1M or alginates with traces amounts 
sulfated polysaccharides. This is in agreement with several studies that reported the co-extraction of fucoidan with 
alginate [33]; (5).Therefore, these polysaccharides should be further demonstrated by more studies in the future. 

FT-IR spectroscopy of Sargassum vulgare polysaccharides Table.(8) Figure (11,11,12,13,14)revealed that the prominent 
peaks are mainly attributed to alginates which are consistent with other isolated alginates [10]; [42]; [15]; [33]; [25]; 
[17]; [1]; [11]; [12] 



GSC Biological and Pharmaceutical Sciences, 2022, 20(01), 298–313 

310 

Many studies have been reported that the strong band at 1263 cm−1 and the sharp band at 849 cm−1 corresponding to 
the asymmetric stretching vibrations of S=O and C– O–S, respectively, indicated the presence of sulfate polysaccharides 
[33];[11]; [39]. In this study, there is a small band around 1250 cm-1 without a sharp peak around 850 cm-1 which may 
contribute to the presence of a little number of sulfated polysaccharides extracted with alginates. In agreement with the 
early published works [33]; [11]; [39]. Moreover, the peaks around to 603- 622 and 563-583cm−1 were also attributed 
to the asymmetric and symmetric O=S=O deformation of sulfates [18] These bands appear as small shoulder in S.R1P 
Fig.(11)And small intense in S.R5ss Figure(13)spectra indicated the presence of a trace amount of sulfated 
polysaccharides with alginate which is consistent with (15]; [2]. 

All obtained polysaccharides have two bands around 802.39 and 725.23 cm−1 except S.R5s Figure(13) and S.R1M 
Figure(12), which are attributed to mannuronic (M) and guluronic (G) acids units, respectively. These are in agreement 
with the early published reports [44]; [33]; [6]. 

Interestingly, the IR spectrum of S.R5s Figure(13) shows the more intense band at 1080.14 cm-1 than a small band at 
1033.85 cm-1, indicating the presence of small amounts of mannuronic acid comparable to guluronic acid. This is 
confirmed by the fingerprint region which shows the only band at 717.52 cm−1, which is assigned to guluronic (G) acids 
units. Consequently, S.R5s is alginate rich in guluronic (G) acids units which are in agreement with [29] [42]; [2]. 
Additionally,reported that 780 cm–1 band was characteristic for typical guluronic acids indicating the polysaccharides 
were not fucoidans 

IR spectrum of S.R5ss Figure(14) shows similar intensities bands around 1087.85 and 1026.13 cm-1, which is attributed 
to a similar quantity of guluronic acid and mannuronic acid units [39]. On contrary, [44]. stated that Sargassum vulgare 
alginates (high and low viscosity) showed higher values of homopolymeric mannuronic acid blocks [44] 

5. Conclusion 

Marine environment is an extraordinary reservoir of bioactive natural products, many of them exhibit a novel structural 
features not found in terrestrial plant natural products. The numbers of novel marine metabolites are increasing every 
year, indicating that the marine organisms are potentially productive sources of highly bioactive secondary metabolites 
that may lead to the development of new pharmaceutical agents .The results of the present study confirmed that 
Sargassum vulgare may be rich sources of phytoconstituents which can be isolated and further screened for various 
biological activities. 
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