
SARGASSUM latifolium is an edible brown alga collected from the red seashore in Egypt 
during autumn. This research aimed to investigate the physicochemical properties and 

biogenic molecules of S. latifolium. The optimal physicochemical properties of red seawater were 
a moderate temperature (24°C), salinity (40.12%), hydrogen ion concentration (7.8), dissolved 
oxygen (7.37mg/L), a slightly alkaline pH, a slightly elevated biochemical oxygen demand 
(1.8mg/L), and an electrical conductivity of 53.67mmhos/cm. S. latifolium’s biochemical 
composition is rich in carbohydrates (45.52mg/g dry weight) and low in protein (6.38mg/g 
dry weight). S. latifolium contained 89.23% and 23.37% moisture and ash, respectively. The 
bioactive compounds in an aqueous crude extract of S. latifolium separated between 200 and 
400nm, as shown by UV scan analyses. The FT-IR analysis of S. latifolium revealed numerous 
functional groups, including -OH, -NH, -CH, -COOH, CO, and C–C. The resulting aqueous 
extract of S. latifolium contained steroids, terpenoids, flavonoids, phenols, coumarins, and 
quinones.
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Introduction                                                                  

Due to its physical location and partial isolation 
from the open oceans, the Red Sea is unique 
among basins and occupies an ideal position 
(Halim, 1984). The richness and beauty of the 
Red Sea’s natural surroundings are a major factor 
in its national and international appeal (Hoegh-
Guldberg, 1999). Large macroalgae that grow 
attached to rocks and along the shoreline are 
referred to as seaweeds, and they can be found 
in a variety of aquatic environments (Ismail 
et al., 2019). They can produce numerous 
secondary metabolites (Val et al., 2001; Smit, 
2004) with a wide range of biological activities, 
such as antiviral, antibacterial (Chakraborty et 
al., 2010; El-Shafay et al., 2016; Farghl et al., 
2021), antifungal, and antitumor (TÜney et al., 
2006) properties. In comparison to those found 
in the leaves of higher plants, the variety of 
secondary metabolites in seaweed has always 

piqued the interest of biochemists. Isoprenoids 
(terpenes, carotenoids, and steroids), polyketides 
(phlorotannins), amino-acid-derived natural 
products (alkaloids), and shikimates (flavonoids) 
are the primary and secondary metabolites found 
in algae (Mendis & Kim, 2011; El-Sheekh et al., 
2020). The phylum Phaeophyta contains a variety 
of macrophytes. More than 1500 Phaeophyta 
species have been identified (Davis et al., 2003). 
The brown color of Phaeophyta is caused by 
the carotenoid fucoxanthin, which covers other 
pigments (Hashim & Chu, 2004). Over 400 
species of the brown seaweed genus Sargassum 
(Phaeophyceae) belong to the family Sargassaceae 
(Mattio & Payri, 2011). This organism is found in 
all oceans and is used as both medicine and food 
by numerous cultures. In addition, it produced 
bioactive compounds, including meroterpenoids, 
phlorotannins, fucoidans, sterols, and glycolipids 
(Iqbal et al., 2008).
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This paper focused on the study of seaweeds 
vegetation the collection of Sargassum latifolium 
and its associated macroalgae from Ras Sudr 
Red Sea coast of Egypt during autumn 2020 
to determine the predominance of macroalgal 
species, physicochemical analysis of the most 
dominant seaweed (S. latifolium), and qualitative 
and quantitative phytochemical composition of 
Sargassum latifolium aqueous extract.

Materials and Methods                                               

Study area
Ras Sudr, located on the Red Sea coast of 

Egypt (Fig. 1), is one of Egypt’s most important 
algal growth regions (intertidal zone). Ras Sudr is 
located on the Red Sea coast in the Gulf of Suez 
at a longitude of 32° 43’ East and latitude 29° 35’ 
North. It is part of the South Sinai Governorate. 
Ras Sudr is located on the western side of the Sinai 
Peninsula, 200km from Cairo and approximately 
60km from the Ahmed Hamdi tunnel crossing in 
Suez. It is also almost directly opposite the resort 
of Ayn Elsokhna on the opposite red seashore. 
The coastline of Ras Sudr is 95km long.

Physicochemical analysis of water
The water’s temperature was measured with a 

Celsius Thermometer, and the water’s hydrogen ion 
concentration (pH) was measured with a Horizon 
Ecology Co pH meter 5995. Using a Y.S.I. Model 
33 (yellow springs instrument) S-C-T Meter % 
MHOS, salinity (%), conductivity (EC), and total 
dissolved salts (TDS) were measured. According 
to Kopp & McKee (1983) dissolved oxygen 
(DO) was measured. According to APHA (1992), 

biological oxygen demands (BOD), reactive 
(ortho) phosphate, and calcium hardness as CaCO3 
(EDTA Titrimetric Method) were measured. 
Total alkalinity (T. ALK) and Phenolphthalein 
alkalinity (phph ALK) were measured using the 
method of Kumar & Ravindranath (1998). In 
addition, Ramteke & Moghe (1988) identified 
the presence of chlorides. The Golterman et al. 
(1978) method was used to determine ammonia-
nitrogen. Nitrite was measured based on Dean 
Adams’ (1990) research while the concentration 
of nitrates was measured based on Strickland’s 
(1972) research. Total nitrogen was measured 
according to Patton & Kryskalla (2003), while 
total phosphorus was determined according to 
USEPA (1983) guidelines (1983). According to 
Dean Adams (1990), total hardness as CaCO3 
(EDTA Titrimetric Method) was determined. 
Magnesium hardness was determined according 
to Hawk et al. (1947) and Moore (1986). Heavy 
metals were carried out according to Table 1.

Description, collection, and preparation of 
seaweeds

Sargassum latifolium: Thallus up to 25cm 
long, erect, attached to the substratum by a 
small perennial discoid holdfast, with a short 
and perennial stipe giving rise to a 3mm broad, 
distinctly zigzag-shaped main axis. Phylloids 
are alternate, lanceolate, 1.5–2.5cm long, and 
1–3mm broad, with serrate but more prominently 
toothed margins up to 5mm in diameter, spherical 
to subspherical, pedicellate, and smooth vesicles. 
The receptacles were cylindrical, furcated, and up 
to 6mm long.

Fig. 1. Map of the collection sites of Sargassum latifolium
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In order to evaluate the percentage and coverage 
of each species, quadrates (1m × 1m) were used to 
collect samples of macroalgae from the shoreline 
to a depth of 2m in the area under study. At low 
tide, algae samples were collected manually with 
a sharp, rectangular shovel. At the collection site, 
samples were washed with seawater to remove 
adherent sediments and contaminants, placed in 
plastic bags, and transported to a laboratory for 
further processing (Fig. 2). According to Asharf 
and Mohamed (2013), the relative abundance of 
each individual was calculated according to the 
following equation:

Abundance % =  No of individuals of a given species × 100 ÷  Total no. of all 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

paper, the resultant extract was filtered and used to 
initiate further study.

Characterization of Sargassum latifolium
Biochemical characterization of aqueous 

extract of Sargassum latifolium
Dubois et al. (1956) phenol sulfuric acid 

method was used to determine carbohydrate 
content. According to Lowry et al. (1951), protein 
content was determined.

Physical characterization of Sargassum 
latifolium

Water content: The moisture content of 
Sargassum latifolium was determined using the 
method of Omar et al. (1988).

Ash content: Three sets of dry samples (5g 
each) were placed in crucibles and dried at 105°C 
for 30min. For determining the amount of ash in 
the dry samples, the following equation was used:

Ash content (percentage) =  (Weight of ash/weight of dry algae) × 100 

 

 

 

 

 

 

UV–vis scan analysis of Sargassum latifolium
ATI Unicam-UV Visible Vision Software 

V3.20 was used to determine the UV absorbance 
spectrum of S. latifolium aqueous extract between 
190 and 750nm (John Peter Paul & Shri Dev, 2013).

Fourier transform infrared spectrometry (FT-
IR)

The Mattson 5000 FT-IR spectrometer was 
used to record the FT-IR spectrum. The dry weight 
of Sargassum latifolium was crushed with KBr 
powder and pressed into pellets for 400–4000cm−1 
FT-IR spectroscopy (Wang et al., 2004).

Qualitative analysis of natural products in S. 
latifolium aqueous extract

The phytochemical analysis of aqueous algal 
extract was detected using Savithramma et al. 
(2011) standard method. It was conducted to 
determine the presence or absence of the major 
naturally occurring chemical compounds, including 
alkaloids, terpenoids, steroids, tannins, saponins, 
flavonoids, phenols, coumarins, quinones, and 
glycosides.

Quantitative analysis of phytochemical substances 
in S. latifolium aqueous extract

Estimation of total phenolic content (TPC)
The Folin–Ciocaltaeu test described by Tambe 

Fig. 2. Sargassum latifolium

Sample preparation
Sargassum latifolium was washed multiple 

times with tap water and distilled water to remove 
all traces of salt from its surface. The remaining 
water was drained, and the seaweed was spread 
on blotting paper and dried at room temperature 
in the shade before being ground into powder. The 
ground-dried algal material is stored in dry plastic 
bags until use.

Preparation of Sargassum latifolium aqueous 
extract

Sargassum latifolium was made by combining 
1g of algal powder with 100mL of distilled water 
and shaking continuously with a glass stirring rod 
at 60°C for 15min. Using Whatman No. 1 filter 
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& Bhambar (2014) was used to determine the TPC 
of the extract. Next, 1mL of the sample (1mg/mL) 
was combined with 1mL of Folin–Ciocalteu’s 
phenol reagent. After 5min, 10mL sodium carbonate 
solution (7%) and 13mL deionized distilled 
water were added to the mixture and thoroughly 
combined. Before measuring the absorbance at 
760nm, the solution was kept at 23℃ in the dark 
for 90min prior to absorbance measurement. The 
total phenolic concentration was determined using 
extrapolation of the calibration curve generated 
by creating a gallic acid solution. In triplicate, the 
phenolic chemicals were measured. The TPC was 
calculated as gallic acid equivalents (GAE) per 
gram of dry material.

Estimation of total tannin content
 Total tannin content was determined using 

the Folin–Ciocalteu method as described by CI & 
Indira (2016). A 10mL volumetric flask was filled 
with 0.1mL of algal extract, 7.5mL of distilled 
water, 0.5mL of Folin–Ciocalteu phenol reagent, 
and 1mL of a 35% sodium carbonate solution, then 
diluted to 10mL with distilled water. The liquid was 
thoroughly mixed before being stored for 30min at 
25°C. Furthermore, a set of tannic acid reference 
standard solutions (20, 40, 60, 80, and 100µg/mL) 
were prepared using the same method. At 700nm, 
the absorbance of test and standard solutions were 
measured using a UV–visible spectrophotometer. 
The tannin content was determined three times. 
Tannin concentration was measured in milligrams 
of equivalent tannic acid per gram of dried plant 
material.

Estimation of Total flavonoid content
In addition, we utilized Chang et al. (2002) 

AlCl3 colorimetric method to calculate the total 
flavonoid content. The standard solution was made 
by dissolving 10mg of rutin in 10mL of methanol 
to obtain a 1000µg/mL solution. In various tubes, 
aliquots ranging from 0.01 to 0.08mL of the above 
stock solution were placed. Each test tube contained 
1.5mL of methanol, 0.1mL of 10% AlCl3, 0.1mL 
of 1M CH3COOK, and 2.8mL of distilled water. 
The reaction mixture was maintained at room 
temperature for 30min. The absorbance of the 
resulting solutions was compared to the absorbance 
of the reagent blank at 415nm. The calibration 
curve obtained by plotting absorbance versus 
concentration was determined to be linear over 
this concentration range. 10mg of extracts were 
dissolved in 10mL of methanol to produce 1mg/mL 
solutions. Subsequently, the calibration curve was 

TABLE 1. Physicochemical analysis of seawater

Element During autumn

Temperature 24oC ± 0.5
Hydrogen ion 
concentration (pH)

7.8 ± 0.1

Salinity (%) 40.12 ± 0.02

Conductivity (EC) 53.67mmhos/cm  ± 0.2
Total dissolved salts 
(T.D.S)

34.16g/L ± 0.06

Dissolved oxygen (DO) 7.37mg/L ± 0.2
Biochemical oxygen 
demands (BOD)

1.8mg/L  ± 0.02

Total alkalinity 
(T. ALK)

2.68meq/L ± 0.2

Chlorides 25.78g/L ± .25

Free CO2 18.95mg/L ± 0.3

CO3 2.3mg/L ± 0.09

HCO3 0.74mg/L ± 0.02

Total hardness 3.88g/L ± 0.02

Calcium hardness 1.42g/L ± 0.03

Magnesium hardness 2.46g/L ± 0.02

Total phosphorous 2.82mg/L ± 0.03

Phosphates (PO4) 0.03mg/L ± 0.02

Total nitrogen 1.95mg/L ± 0.03

Nitrate 0.58mg/L ± 0.01

K, Ca, Na, Mg, Fe, Mn, 
Zn and Cu (mg/L)

472, 412, 12051, 2.69, 
1.70, 1.90, 0.56 and 
1.68 respectively

used to determine the total flavonoid concentration 
in the test sample. The rutin equivalent (mg RE/g 
extract) was used to determine the total flavonoid 
concentration of the extract.

Results and Discussion                                                   

Physicochemical analysis of water
The physicochemical analysis of water 

in the study area is presented in Table 1. The 
spatial and temporal variability of environmental 
characteristics in coastal waters is substantial 
(Bosak et al., 2012). Due to their location at the 
interface between terrestrial and marine ecosystems, 
these habitats are referred to as “critical transition 
zones” and are subject to increased anthropogenic 
influences, primarily as a result of the increasing 
human population density in coastal regions (Levin 
et al., 2001).
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Water temperature is the most influential 
environmental factor on organisms, chemical 
reactions, and biological reactions. Air temperature, 
seasonal variation, winds, water depth, waves, 
and heat input or loss in shallow areas along the 
shore all influence the water temperature of natural 
bodies of water. In contrast, it affects the growth and 
metabolic rates of marine organisms, specifically 
photosynthesis and respiration processes in 
macroalgae (Zou & Gao, 2014). Recent research 
indicates that Sargassum spp. can survive between 
8°C and 36°C, which could explain the intact 
rhizoid at 34°C (Iyer et al., 2004; Raikar et al., 
2001). Physiologically, low temperatures can 
halt biochemical activity in the thallus body of 
macroalgae, whereas high temperatures will 
damage the enzyme and destroy the biochemical 
mechanisms in the thallus (Luning, 1990).

Water temperature values (24°C in autumn) 
were consistent with the findings of Madkour 
(2013); 20.7°C–28.2°C and Dorgham et al. (2012); 
22.8°C–30.5°C in various sites. In addition, Nassar 
et al. (2015) determined that the temperature of 
the northern portion of the Suez Gulf was 17°C 
during the winter, 31.50°C during the summer, and 
the annual mean value of 24.35°C. According to 
the seasonal variations, seawater in the northern 
Red Sea, Egypt showed the highest temperature 
values (29.25°C–32.00℃) during summer and the 
lowest values (17.96°C–21.97°C) during winter 
(Abdelmongy & El-Moselhy, 2015).

In autumn, the salinity of the water was 40.12%. 
The elevated salinity along the Red Sea coast results 
from increased evaporation in enclosed (Madkour, 
2013; Abdelmongy & El-Moselhy, 2015). The pH 
of the water is an important environmental factor 
for the survival, development, and physiology 
of aquatic organisms. In the area of interest, the 
pH was 7.8. Another study found that the Red 
Sea’s shoreline salinity ranged between 40.23 
and 41.43g/L throughout the year, while the pH 
ranged between 7.78 and 8.07 (Abdelmongy & El-
Moselhy, 2015).

Due to the relatively high salinity of the 
water, the microelements total P (2.82mg/L), 
PO4 (0.26mg/L), Total N (1.95mg/L), and nitrate 
(0.58mg/L) are abundant. Consistent with the 
findings of Nassar et al. (2015), who stated that 
the dissolved nitrate along the eastern coast of the 
Suez Gulf of Egypt ranged between the maximum 
value of 0.078mg/L and the minimum value of 

0.01mg/L and that PO4 was very low (0.002mg/L–
0.016mg/L) throughout the year. Our measurements 
were in agreement with their findings. In addition, 
Abdelmongy & El-Moselhy (2015) discovered that 
the dissolved nitrates along the northern Egyptian 
coast of the Red Sea ranged from 0.009 to 0.3mg/L 
and that the dissolved PO4 ranged from 0.002 to 
0.05mg/L throughout the year.

The conductivity of an electrolytic solution 
is determined by the ions present and their 
concentrations. The conductivity readings indicate 
the TDS concentration in wastewater (Emara 
et al., 2015). According to our research, the Red 
Sea’s conductivity is 53.67mmhos/cm. Conversely, 
Emara et al. (2015) discovered that the surface 
seawater conductivity in the northwestern Suez 
gulf varied between 49 and 51mmhos/cm.

TDS (34.16g/L) comprise inorganic salts such 
as calcium (412mg/L), magnesium (2.69mg/L), 
potassium (472mg/L), sodium (12051mg/L), 
bicarbonates (0.74mg/L), chlorides (25.78g/L), 
and sulfates are dissolved in water along with 
a small amount of organic matter. According to 
Emara et al. (2015), the TDS of surface seawater 
in the northwestern Suez gulf varied between 34 
and 36g/L.

Monitoring dissolved oxygen in coastal areas 
will serve as an indicator of water quality and a 
tool for assessing ecosystem health (Australia, 
2002). Unless harmful substances are present, 
dissolved oxygen is the best indicator of the impact 
of pollution on an aquatic ecosystem (Lester, 
1975). The majority of aquatic organisms require 
dissolved oxygen for respiration. It influences the 
solubility and availability of nutrients, and low 
dissolved oxygen levels promote the release of 
nutrients from sediments, thereby reducing the 
production of aquatic ecosystems. In this study, 
the DO concentration was 7.37mg/L. Coastal 
waters require a minimum of 4.0mg/L of oxygen, 
but 5.0mg/L is preferred for optimal ecosystem 
function and carrying capacity (Gilbrich et al., 
1978). According to the findings, during autumn, 
DO concentrations frequently exceeded the 
threshold amount (4mg/L). During these seasons, 
the greatest phytoplankton bloom was associated 
with a slight increase in dissolved oxygen and 
good water column mixing (Girgis, 1980).

Biological oxygen demand (BOD) is a 
significant component. Streams with high 
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concentrations of organic pollutants, such as 
sewage, fishing vessel waste, and industrial 
waste, can have a significantly elevated BOD. A 
5-day BOD of less than 2mg/L is indicative of 
extremely healthy streams, while contaminated 
streams may approach 10mg/L. A BOD of 1mg/L 
was also cited as an indicator of nearly pure water 
(Association et al., 1912). According to these 
studies, our research area was not significantly 
affected by human activities. Due to the effect of 
warm temperature on the account and activity of 
microorganisms’ water content, BOD levels were 
low (1.8mg/L) at our research site during the fall.

Seaweeds abundance and algal sampling 
Sargassum latifolium was selected for this 

study as it was the predominant macroalgal species 
(70%) in our study area, followed by Sargassum 
Vulgare (20%), Sargassum muticum (4%), 
Cystoseira trinodis (3%), Dictyota dichotoma 
(2%), and Turbinaria ornata 1% (Fig. 3).

Fig. 3. Sargassum latifolium covering percentage 
and its associated macroalgal spp.

The growth and distribution of seaweeds 
are varied according to the physicochemical 
characteristics of seawater and the substrate of the 
habitat, as well as the growth and distribution of 
seaweeds vary (Kadi, 2005). Generally, Sargassum 
is associated with the presence of water nutrients 
such as nitrate and phosphate (Noorjahan et al., 
2019), as well as micronutrients, including Fe, I, 
Mn, and Mg (Circuncisao et al., 2018). Sargassum 
thrives in protected or turbulent waters and 
rocky environments (Pakidi & Suwoyo, 2017). 
According to our findings, the physicochemical 

characteristics of seawater in our study area are 
optimal for the growth of Sargassum, as are the 
substrate characteristics (rocky and sandy). Abu 
Ahmed et al. (2021) discovered that Sargassum 
vulgare was the predominant macroalgal species 
(53%) along the coast of Hurghada by the Red 
Sea, followed by S. muticum and S. crispum.

Characterization of Sargassum latifolium
Biochemical characterization of S. latifolium
The results obtained regarding the chemical 

composition of S. latifolium, including its total 
protein and carbohydrate content, indicated that 
the total protein content was 6.38mg/g dry weight, 
and the carbohydrate content was 45.52mg/g dry 
weight. Studies on the chemical composition 
of seaweed have revealed that they are rich in 
proteins, lipids, carbohydrates, and trace minerals. 
Protein content in brown seaweeds ranges 
between 5 and 15% of the dry weight (Burtin, 
2003; Chakraborty & Santra, 2008; Manivannan 
et al., 2008; Rohani-Ghadikolae et al., 2012). Due 
to varying seasonal and environmental growth 
conditions (Dawczynski et al., 2007), the protein 
content of Sargassum latifolium was low in the 
present study.

Carbohydrates are an essential component 
of metabolism because they provide the energy 
necessary for respiration and other vital functions. 
According to the study done by Marinho-Soriano 
et al. (2006), the most common carbohydrates 
in brown seaweeds include fucoidan, laminarin, 
cellulose, and alginates (Dawczynski et al., 2007). 
Light intensities and temperature appeared to 
increase carbohydrate synthesis while decreasing 
protein and lipid content. Compared to other 
species of Sargassum, the carbohydrate content 
of S. latifolium in our study (Table 2) was high 
(45.52mg/g dry weight) in comparison to other 
species of Sargassum (Chennubhovla et al., 1987; 
Goecke et al., 2012; Murugaiyan et al., 2012; 
Parthiban et al., 2013; Rameshkumar et al., 2013).
TABLE 2. Chemical composition of Sargassum 

latifolium

Total carbohydrate (mg/g dry weight) 45.52 ± 0.632

Total protein (mg/g dry weight) 6.38 ± 0.541

Physical characterization of Sargassum 
latifolium

Water and ash contents: S. latifolium 
contained 89.23% and 23.37% moisture and ash, 
respectively. Fouda et al. (2019) reported that the 
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moisture content of six seaweeds collected along 
the coast of the Red Sea ranged from 88.08% to 
94.09%, and the ash content ranged from 19.60% 
to 45.48%. According to Rupérez (2002), brown 
seaweeds have higher ash content (21.37%–
45.04%) than green, red, and most terrestrial 
plants. The ash content varies based on climatic, 
geographical, and physiological factors (Sanchez-
Machado et al., 2002; Mendis & Kim, 2011). 
A high proportion of variable ash indicates a 
significant amount of diverse mineral components 
(El-shafay, 2014).

UV–vis spectral analysis of Sargassum latifolium
Figure 4 displayed the ultraviolet scan 

spectrum analysis of S. latifolium aqueous extract. 
The diagram depicted the separation of aqueous 
extract compounds between 200 and 400nm. 
Osman et al. (1993) postulated that peaks in the 
range of 200 to 400nm identify carboxylate and 
proteinaceous components. Maximum absorption 
at 294nm is attributable to flavonoids, phenolics, 
and their derivatives (Rajeswari & Jeyaprakash, 
2019).

Fig. 4. UV absorbance spectrum of the aqueous 
extract of Sargassum latifolium

FT-IR characterization of Sargassum latifolium
The functional groups of any bioorganic 

substance could influence its biological activity. 
Furthermore, the structure of S. latifolium 
compounds was deduced using FT-IR analysis 
to identify the fundamental groups present. After 
transferring the crude powder of Sargassum 
latifolium into the FT-IR, the primary functional 
group was separated based on the peak ratio of 

the peaks. Figure 5 depicts the FT-IR spectrum 
results and peak values associated with the 
bioactive component’s functional groups. The FT-
IR spectrum of S. latifolium revealed functional 
groups with characteristic peaks at 3450, 2927, 
2523, 1631, 1475, 1033, 873, 713, 579, and 
531cm−1. The broad and powerful absorption 
bands at 3756 and 3450cm−1 are caused by the 
free O–H and N–H stretching vibrations of 
amino acids (Rao, 1963). Alcohol and acids 
may be assigned to spectral peaks in the range 
4000cm−1–3400cm−1 (Flórez-Fernández et al., 
2019). The –CH chemical group is responsible 
for the spectral band at 2927cm−1 (Stojanovic et 
al., 2012). The weak absorption band observed at 
2523cm−1 corresponds to the characteristic peaks 
of the carboxylic group, the C–O stretching 
(Thirunavukkarasu et al., 2014). Peaks around 
1628 and 1428cm−1 indicate symmetric and 
asymmetric carboxylate anion (COO−) stretching 
vibrations, respectively (Flórez-Fernández et al., 
2019).

The absorption bands located at 1030cm−1 
correspond to the C–H bending or C–O or C–C 
stretching vibrations of carbohydrates (Li et al., 
2004) and polysaccharides (Nakamoto, 2009) 
found in S. latifolium. The band observed around 
873cm−1 is a result of aromatic molecules. 
C–H indicated the presence of an aromatic 
ring pigment compound (Figueira et al., 1999). 
The weak absorption band centered at 713cm−1 
confirms the presence of carbohydrates (Anand 
& Suresh, 2015) due to the C–H bending 
vibration (Anand & Suresh, 2015).

Qualitative characterization of aqueous extract
The preliminary phytochemical analysis of 

aqueous seaweed extract revealed the presence 
of terpenoids, steroids, flavonoids, phenols, 
coumarins, and quinones (Table 3). However, 
tannins, saponins, glycosides, and alkaloids 
were absent. Previous research has demonstrated 
that seaweeds are a rich source of bioactive 
compounds such as sterols, carotenoids, fatty 
acids, pigments, tannins, bromophenols, 
flavonoids, polysaccharides, and phenolic acids, 
which have been investigated for their biological 
properties (Zainuddin et al., 2020) Consistent 
with our findings, phytoconstituents of seaweed, 
such as phenols and flavonoids, have been found 
to inhibit free radicals (Verma et al., 2015; El-
Sheekh et al., 2020).



770

Egypt. J. Bot. 62, No. 3 (2022)

SEHAM E. ABU AHMED et al.

Fig. 5. FT-IR spectrum of Sargassum latifolium aqueous extract

TABLE 3. Phytochemical analysis of Sargassum 
latifolium aqueous extract

Phytochemical 
parameters

Sargassum latifolium
 aqueous extract

Alkaloids absent
Terpenoids present
Steroids present
Tannins absent

Saponins absent

Flavenoids present
Phenols present
Coumarins present
Quinones present
Glycosides absent

Quantitative analysis of the aqueous extract of 
Sargassum latifolium

S. latifolium’s Phenols (0.652mg gallic acid/g 
dry wt), flavonoids (0.182mg RUE /g dry wt), and 
tannins (0.0001mg C.A.E./g dry wt) are detailed in 
Table 4. Marine organisms are a rich source of new 
and physiologically active metabolites, providing 
the pharmaceutical industry with bioactive 
compounds of interest. It is believed that phenol 
compounds are the primary bioactive components 
of algal cells, and depending on their composition 
and concentration, they can either stimulate or 
inhibit microbial growth (Moubayed et al., 2017). 
According to the quantitative analysis, the total 
phenol content of S. latifolium was greater than 
the total flavonoid content, which was followed 

by the tannin content. Rout et al. (2022) found 
that the total phenolic and flavonoid contents 
of S. wightii varied quantitatively according 
to the solvent used for extraction. The crude 
methanol extract of Sargassum wightii contained 
significantly more total phenolics (2.74mg GAE/g 
dry wt) and flavonoids (2.62mg RUE/g dry wt) 
than the aqueous extract (1.14GAE/g dry wt and 
1.21mg RUE/g).

TABLE 4. Quantitative analysis of Sargassum 
latifolium aqueous extract

Total phenolics 0.652mg gallic acid/ g dry wt

Total flavenoids 0.182mg RUE / g dry wt

Total tannins 0.0001mg C.A.E. / g dry wt

Conclusion                                                                     

According to the findings of this study, the 
brown seaweed Sargassum latifolium was the 
dominant macroalgal species along the shores 
of Ras Sudr, Red Sea Coast, Egypt. The optimal 
physicochemical properties of Red Sea water 
were a temperature of 27°C, a salinity of 40.12%, 
pH of 7.8, dissolved oxygen concentration 
of 7.37mg/L, and biological oxygen demand 
concentration of 1.8mg/L. According to its 
biochemical composition Sargassum latifolium 
is rich in carbohydrates (45.52mg/g dry wt) and 
low in protein (6.38mg/g dry wt). S. latifolium 
aqueous extract qualitative analysis revealed 
the presence of terpenoids, steroids, flavonoids, 
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phenols, coumarins, and quinones. In contrast, 
tannins, saponins, glycosides, and alkaloids are 
absent. UV scans of an aqueous extract of S. 
latifolium revealed peaks at 294nm that were 
attributed to flavonoids and phenolic derivatives. 
The FT-IR analysis of S. latifolium revealed the 
presence of multiple functional groups, including 
-OH, -NH, -CH, -COOH, CO, and C–C.
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البحر  سدر،  راس  شاطىء  من  التيفوليوم  للسرجاسم  والفيزيائيه  الكيميائيه  الخصائص 
األحمر، مصر

سهام السيد أبو أحمد(1)، محمد على دياب(1)، نجوى ابراهيم حسن(1)، مصطفى محمد الشيخ(2)
النبات – كلية  النبات و الميكروبيولوجى - كلية العلوم - جامعة دمياط - دمياط الجديدة- مصر، (2)قسم  (1)قسم 

العلوم – جامعة طنطا- طنطا- مصر.

يحتل البحر األحمر موقعا مثاليا بسبب عزلته الجزئيه عن المحيطات المفتوحه وموقعه الجغرافى المتميز لذلك 
الخضرى  التوزيع  ودراسة  األحمر  البحر  شاطى  على  سدر  رأس  منطقه  من  كبيره  بحريه  طحالب  تجميع  تم 
أن  تبين  التوزيع.  ونسبه  والجاف  الطازج  الوزن  خالل  من  مربع)  (متر  اطارخشبي  باستخدام  الطحالب  لهذه 
طحلب السرجاسم التيفوليوم هو األكثر سياده واألعلى نمو وتم دراسه الخواص الفيزيائيه والكيميائيه للماء وتبين 
انها معتدله الحراره والملوحه واألس الهيدروجينى وغنيه بالعناصر الغذائيه الالزمه للنمو. تم تجفيف الطحلب 
لعمل مستخلص مائى ودراسه الخواص الكيميائيه والفيزيائيه له وقد تبين أن الطحلب يحتوى على نسبه عاليه 
التربينات  مثل  طبيعيه  مركبات  على  المستخلص  يحتوى  كما  البروتين  من  ضئيله  ونسبه  الكربوهيدرات  من 

واالسترودات والفالفينويد والكومارين والكينون.


