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Abstract
Seaweed is known to empower a mass embodiment of bioactive compounds with potent health convenience. Current 
perusals intended to explore the total phenolic content (TPC), total flavonoid content (TFC), and antioxidant dynamism 
of red seaweed, Gracilariopsis longissima as pervaded by different solvents and solvent fractions (methanol, ethanol, 
acetone, and water). The extracts dynamism to antioxidant were assessed by 1,1-diphenyl-2-picrylhydrazyl (DPPH), and 
2, 2’-Azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS). Here, 100% methanolic and acetonic extract asserted 
maximal extent of total phenolic and flavonoid content (88.70 mg of gallic acid/g and 75.06 mg of quercetin/g respec-
tively) in a sufficiently great way. However, 50% methanolic DPPH and ABTS solution (74.32%, IC50 = 0.027 mg/ml and 
70.51%, IC50 = 0.033 mg/ml) significantly demonstrated the highest percentage of inhibition and antioxidant activity 
compared to other solvents. Gracilariopsis longissima also contains a high amount of protein (30.63%) and minerals 
especially potassium (4.47%) and calcium (2.54%). According to the results of this study, G. longissima extracts prepared 
using 100% methanol as a solvent showed higher total phenolic and total flavonoid quantity and 50% methanol as a 
solvent showed higher antioxidant potential. These properties will be valuable for nutritional food and medicinal uses.
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1  Introduction

Marine algae extracts have been pointed out as bearing antioxidant landmarks [9, 11, 13, 19, 32, 56]. Seaweed contributes 
significantly to hydrophyte ecology by creating the foundation for the food web [21]. Worthy products and stuff propa-
gate from the manifold types of macroalgae as the blue economy goes into recession [53]. Studies also indicated that 
diverse swatches with isolated diluents have several antioxidant features concerning compounds with distinct polarities 
[19, 23]. Phenolic constituents play an important role in the oxidative features of umpteen shrub-realized antioxidants 
[7]. It is exigent for an antioxidant to parry the leash commencing leap by scavenging the inciter radical as gratis radicals 
propagated at the whole step of a chain recompose [42]. Compounds consisting of one or more aromatic rings coupled 
to one or more hydroxyl groups are typically referred to as phenolic. With over 8,000 known structures, they are the most 
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prevalent secondary plant metabolites. They range from basic phenolic compounds, such as phenolic acids, to complex 
phenolic compounds, such as tannins. The compounds contribute to the plant’s defense against ultraviolet light (UV), 
pathogens, and other predators. Their presence in all plant organs renders them an indispensable component of the 
human diet [4, 46]. Their inclusion in every organ of a plant renders them an indispensable nutritive component. Utilizing 
organic antioxidants as an alternative form of calories protects the body from degenerative diseases. Since chemically 
produced antioxidants such as butylated hydroxyl toluene (BHT), the synthetic form of butylated hydroxyanisole (BHA), 
and terbutylhydroquinone (TBHQ) pose health hazards, it is prudent to pursue natural antioxidants [8]. In turn, there is an 
increasing fascination with substances with antioxidant properties that can be provided via food or as prophylactic medi-
cation [43]. Seaweed possesses the potential to be a rich source of highly beneficial secondary metabolites, which may 
be employed to develop unique medicinal products. Recent studies highlighted the health benefits of algae consump-
tion and the bio functional activities of seaweed extracts and compounds, such as cholesterol-lowering, antithrombotic, 
antioxidant, and anti-diabetic effects, along with improved gut bacteria efficiencies and estrogen combustion [22, 33–36, 
51, 55]. Despite Bangladesh’s enormous potential, however, there are only a few investigations into the prospecting of 
seaweed resources. The preponderance of research has concentrated on molecular and mechanistic analyses of seaweed’s 
constituents [15]. [35, 48, 49] are among the very few researchers who have analysed the phytochemical composition 
and antioxidant activity of seaweeds collected along the coast of Bangladesh. Season, maturity, creatures, and place of 
residence alter crop yield and makeup [14]. Using various in vitro spectroscopic assays, we assessed the biologically active 
total phenolic content (TPC), total flavonoid content (TFC), and antioxidant capabilities of crude extracts of Gracilariopsis 
longissima for the very first time in Bangladesh. Likewise, we verified the dietary significance of G. longissima by analysing 
its approximate composition with an assortment of mineral density analyses.

2 � Materials and procedures

2.1 � Substances and reactants

Methanol, ethanol, acetone, gallic acid, quercetin, Folin-Ciocalteu’s phenol reagent, sodium carbonate, aluminium chlo-
ride, potassium acetate, DPPH (2, 2-diphenyl-1-picrylhydrazyl), ascorbic acid, potassium persulfate, ABTS (2, 2’-azino-bis 
3-ethylbenzothiazoline-6-sulfonic acid), phenol–sulphuric acid, perchloric acid, concentrated nitric acid, and hydrochloric 
acid were purchased from Merck, Germany. The experiment incorporated only substances and reagents of analytical purity.

2.2 � Acquisition of samples and processing

In December 2022, mature Gracilariopsis longissima was garnered from the Bakkhali river, Cox’s Bazar (21 25 44.7" N and 
91 58 31.6" E). To maintain the specimen’s scientific longevity, it was shipped in a refrigerator (4 °C) to the research facility. 
To flush out salt, sand, and other pollutants from the samples, they were thoroughly flushed with distillate water. After 
being meticulously cleansed, seaweed samples were freeze-dried, leveraging a freeze dryer as the drying approached. 
Samples of seaweed were frozen for 48 h at − 80 °C in an analytical freeze dryer (LFD-BT-101, Labocon, United Kingdom). 
By means of a grinder machine, seaweed samples were pulverized and scrutinized (300–500 µm). The samples were 
subsequently stored at 4 °C until biological solvent mining.

2.3 � Synthesis of seaweed extract

Based on their polarisation, methanol, ethanol, acetone, and water were used as solvents. Four grammes of finely pulver-
ised seaweed were steeped in 100 millilitres of solvent (50, 70, 100% methanol, ethanol, acetone, and water) for solvent 
extraction. For 24 h, the sample was spun on and off at 45 °C and 100 rpm in a wobbling incubator (KC121, Labstac, 
United Kingdom) at 45 °C and 100 rpm to speed up extraction. Regarding ethical circumstances, the resulting mixture 
was funneled through Whatman filter paper No. 4 (20–25 µm) after incubating. To extract as much powder as feasible 
from the sample, every bit of supple powder was simmered in their pertinent solvents for 12 h with vigorous stirring 
and then strained. The methanol, ethanol, and acetone were evaporated using a rotary vacuum evaporator (SCI100-pro, 
Labocon, Manchester, United Kingdom) at 36 °C and 80 rpm, in contrast to the water solvent, which underwent drying 
using a freeze dryer at − 80 °C for 48 h and was then retained at 4 °C until the experiment culminated. Ultimately, effica-
cious solutions of 5 mg/ml were assembled for each extract.
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2.4 � Quantitative phytochemical analysis

Total phenolic content (TPC). The concentration of total phenols in the pure extracts was quantified using Folin-Ciocalteu 
Phenol kits and externally calibrated with gallic acid, with a little tweaking [20]. In simple terms, 0.5 ml of retrieve solu-
tion was infused with 0.1 ml of 10% FC reagent solution. 75 g/l of sodium carbonate (Na2CO3) was tossed in a solution 
comprising 2.5 ml of sodium carbonate (Na2CO3) after 15 min, and the index of absorption was tracked at 760 nm using 
a spectrophotometer. It was determined that the concentration of total phenolics corresponds to mg of gallic acid per 
gramme. With a correlation coefficient of 0.9906, linearity spanning the 5–25 mg/ml range originated. (Fig. 1). The algo-
rithm for gallic acid validation was:

2.5 � Total flavonoid content (TFC)

The entire flavonoid spectrum of plain extracts was assessed using a modified version of the aluminium chloride col-
orimetric method outlined by [31]. 1 millilitre of extract solution was neutralised with 3 ml of methanol, 0.2 ml of 10% 
aluminium chloride, and 0.2 ml of 1 M potassium acetate. After 30 min of exposure at the exterior temperature, the 
absorbance was taken into account at 420 nm. The total flavonoid concentration emerged to be identical to mg of 
quercetin per gramme. Correlation coefficient 0.9988, was the metric employed to validate linear behavior regarding 
5–25 mg/ml range (Fig. 2). The equation for quercetin calibration was:

Y = 0.0067x + 0.0338(R2 = 0.9906)

Y = 0.0497x + 0.0119(R2 = 0.9988)

Fig. 1   Calibration plot of gallic 
acid standard
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Fig. 2   Calibration plot of 
quercetin standard
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2.6 � Evaluation of total antioxidant capacity

DPPH (2, 2-diphenyl-1-picrylhydrazyl) assay. The DPPH free radical scavenging experiment was carried out in triplicate with 
dime swapping, according to [6]. Conversely, 4.75 ml of 0.25 mM DPPH was synthesised in methanol, ethanol, acetone, 
and water. Numerous extract solutions (1, 3, and 5 mg/ml) and ascorbic acid (the standard) were wholeheartedly mingled 
with 0.25 mM of methanolic, ethanolic, acetonic, and water DPPH solutions. The resultant solution was subsequently 
allowed to incubate at 350 °C in a darkened area at a steady temperature for 20 min prior to its spectroscopic density (OD) 
being tracked at 517 nm. The simulation was replicated with three sets containing 50, 70, and 100% of each solvent, and 
the resultant mean value was factored into consideration. Implementing the aforementioned calculation, the percent 
radical-scavenging activity of the cleansed extract was quantified.

 Where A0 represents the ascorbic acid absorbance in the control and A1 represents the DPPH radical absorbance in the 
corresponding seaweed extract or standard in the sample to be examined. Through the use of the “y = mx + c” algorithm 
in conjunction with the trajectory of the graph, the inhibitory concentration (IC50) was figured out from the normative 
ascorbic acid graph utilizing the gradient.

ABTS radical scavenging assay (2, 2’-azino-bis-3-ethylbenzothiazoline-6-sulfonic acid). The antioxidant capacity of distinct 
extracts was taken note of with a slight rewrite of the colorimetric method of ABTS radical removal pioneered by [39]. 
In an effort to yield a volunteer solution, 7 mM ABTS solution and 2.45 mM potassium persulfate (K208S2) were infused 
into water in a 1:1 ratio. 15 h were dedicated to maintaining the mélange in a pitch-black environment at 300 degrees. 
Afterwards the incubation procedure, the radical reaction was further diminished with water (1 ml of ABTS reagent and 
25 ml DW). Then, 30 L of marine algae extract with a variety of concentrations (1, 3, and 5 mg/ml) were incorporated into 
1000 L of working solution. Featuring a spectrophotometer (T80 + UV/VIS spectrophotometer, UK), the absorbed radia-
tion of every sample at 734 nm was analyzed. Ascorbic acid was deployed as the standard. The hindering percentage of 
synthesized extracts was calculated using the following method:

 Abs sample is the absorbance of the sample extracts, while Abs control is the absorbance of the control.

2.7 � Dietary composition of G. longissima

Estimative compositional evaluation. The official method of the Association of Official Analytical Chemists (AOAC) was put 
into effect to figure out all dietary metrics [52]. To ascertain the protein content, nitrogen was equated into basic protein 
using the Kjeldahl method and a mitigating factor of 6.25. Total carbohydrate became apparent using the phenol–sulfuric 
acid assay. The crude lipid makeup was ascertained using a segregation funnel gadget. The total percentage of ash was 
determined by igniting mummified instances in a muffle furnace at 600 °C, and the level of moisture was determined by 
depleting samples in an oven and noting the discrepancy in weight.

Determination of elemental mineral. The seaweed (4 g) was placed in a glass container, 10 ml of perchloric acid was added, 
and it was left undisturbed for five minutes (to eradicate any organic components). The mixture was then treated with 
10 ml of concentrated nitric acid, incubated for 5 min, and 10 ml of HCl added. The mixture was permitted to evaporate, 
and the resulting residue was dissolved in 10 ml of HCl solution. The filtrate was analyzed with a spectrophotometer for 
atomic absorption. Potassium, magnesium, sodium, calcium, phosphorus, and sulphate were the minerals analyzed. Total 
nitrogen was calculated using the micro Kjeldahl method [18], and phosphorus was calculated using the [12] method.

2.8 � Statistical examination

Using the standard statistical method, the obtained experimental data were analysed. Using SPSS software (IBM Co., 
Chicago, IL), data were analysed. Using analysis of variance (ANOVA) and Duncan’s multiple range method, solvents and 

DPPH radical scavenging activity (percentage) = [(A0 − A1)∕A0] × 100

ABTS scavenged (% ) =

[

Abscontrol − Abssample

Abssample

]

× 100



Vol.:(0123456789)

Discover Food             (2024) 4:3  | https://doi.org/10.1007/s44187-023-00069-1	 Research

samples were compared. The values were expressed in terms of means and standard deviations. When P < 0.05, differ-
ences were considered significant.

3 � Results

3.1 � Empirical scrutiny of phytochemicals

Total phenolic content (TPC). The organoleptic features of vegetative consumption are dictated by the phenolic substances, 
which principally find their homes in fruits, legumes, vegetables, beverages, and liquor. In a comparable vein, the metallic 
flavour of fruits is exacerbated by phenolic molecules functioning alongside sublingual fibronectin. Countless fruits and 
vegetables are capable of being coloured with phenolic substances [2].

The TPC composition was portrayed as mg analogous gallic acid (GAE) per gram of wilted weight. The data are depicted 
as the mean standard variance. Entities that deficit a prevalent prefix recommend a computationally noteworthy dispar-
ity (P < 0.05).

By means of Folin-Ciocalteu phenol reactants and independent calibration with gallic acid, the total extent of phenol in 
the raw extract of Gracilariopsis longissima was tenacious. From 88.70 mg of GA/g (100% methanol) to 27.13 mg of GA/g 
(50% methanol), the TPC of various solvent-derived extracts diverged markedly. Table 1 implied that 100% methanolic 
extract encompassed the most noticeable span of TPC (88.70 mg of GA/g), traversed by ethanol, acetone, and water 
extracts (43.02, 70.34, and 40.56 mg of GA/g, respectively) (P < 0.05).

Total flavonoid content (TFC). Flavonoids are one of the most prevalent kinds of polyphenols that lurk in plant-based 
substances. Classical flavonoid methods of recovery have been substituted by contemporary methods that seek to lessen 
vitality and solvent usage, augment competence and precision, and are compatible with expanding market demand and 
safety standards. Flavonoids are an entourage of organically generated phenolic elements that are manufactured by flora 
as second-generation metabolites conferring aroma, hue, and pharmaceutical effects [45]. They are potent antioxidants 
that hedge greenery from deleterious outside stimuli [27].

The TFC composition was portrayed as mg analogous gallic acid (GAE) per gram of wilted weight. The data are depicted 
as the mean standard variance. Entities that deficit a prevalent prefix recommend a computationally noteworthy dispar-
ity (P < 0.05).

The aluminium chloride protocol was used to come up with the degree of total flavonoid content across numerous 
plain extracts at a dosage of 5 mg/ml. The TFC proportion climbed remarkably to 75.06 mg of quercetin/g (in 100% 
acetone) and 17.51 mg of quercetin/g in 50% ethanol. The 100% acetonic extract encompassed the greatest amount of 
TFC (75.06 mg of quercetin/g) among the four Gracilariopsis longissima instances, preceded by the methanol, ethanol, 
and water extracts (71.46, 42.51, and 42.51 mg of quercetin/g, consecutively). (P < 0.05; Table 2).

Table 1   The aggregate 
phenolic content (mg GAE/g 
sample) of the multiple 
solvents and particulates of 
solvents (methanol, ethanol, 
acetone, and water) of 
Gracilariopsis longissima (n = 4)

a, b, c, d, e, f, g  There is a significant difference in every fraction of solvents. Groups that do not share a com-
mon letter indicate a significant difference (P < 0.05)

Solvent Total phenolic 
content (mg of GA/g 
dw)

50% methanol 27.13 ± 0.85g

70% methanol 33.62 ± 1.76e

100% methanol 88.70 ± 2.19a

50% ethanol 29.82 ± 0.98f

70% ethanol 37.43 ± 1.52d

100% ethanol 43.02 ± 1.38c

50% acetone 36.76 ± 0.92d

70% acetone 39.89 ± 1.05c

100% acetone 70.34 ± 1.78b

Water 40.56 ± 1.36c
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3.2 � Evaluation of total antioxidant capability

DPPH radical scavenging inspection. The DPPH assay was integrated because it is a simple test mechanism that’s capable 
of offering a fontal portent of the free radical elimination potential of a test molecule. Inevitably, the streamlined form of 
the robust DPPH radical impedes its interaction with radical scavengers. UV–Vis spectroscopy can ascertain the degree 
of diminished DPPH by virtue of the alteration in colour owing to the diminution of the free radical. The DPPH assay is 
undertaken with multiple levels of the antioxidant with the goal of identifying the IC50, which signifies the volume obli-
gated to offset 50% of the free radical (DPPH). Low IC50 values will henceforth denote an elevated degree of antioxidant 
activity, as well as the opposite.

The results pointed out that a refined infusion of the seaweed G. longissima has antioxidant qualities. G. longissima 
astronomically rose as seaweed extract saturation was boosted (p < 0.05) (Table 3).

In the current inquiry, the average percentage of inhibitory activity of methanolic extracts tended to be more intense 
(P < 0.05) than that of ethanolic, acetonic, and water extracts. In accordance with the array of solvents, 50% methanolic 
extracts of different strengths (1, 3, and 5 mg/ml) showcased a greater coefficient of resistance (49.66, 55.76, and 74.32%, 
respectively) than 70% methanol (43.22, 52.77, and 69.43%, respectively) and 100% methanol (44.22, 50.4%, and 65.32%, 
respectively). (Fig. 3).

The IC50 value of the extracts was assigned using the “y = mx + c” algorithm, and the resultant figure for typical ascorbic 
acid turned out to be 0.0032 mg/ml. All crude extracts clarified an inferior IC50 value for DPPH radical scavenging than 
the positive benchmark.

Table 2   Total flavonoid 
content (mg quercetin/g 
sample) of the different 
solvent and solvent fractions 
(methanol, ethanol, 
acetone, and water) of the 
red seaweed, Gracilariopsis 
longissima (n = 4)

a, b, c, d, e  There is a significant difference in every fraction of solvents. Groups that do not share a common 
letter indicate a significant difference (P < 0.05)

Solvent Total flavonoid content 
(mg of quercetin/g dw)

50% methanol 22.76 ± 0.78d

70% methanol 32.89 ± 1.14d

100% methanol 71.46 ± 2.17a

50% ethanol 17.51 ± 0.83e

70% ethanol 23.76 ± 0.91d

100% ethanol 42.51 ± 1.42c

50% acetone 23.08 ± 0.96d

70% acetone 41.37 ± 1.15d

100% acetone 75.06 ± 2.47a

Water 49.27 ± 1.56b

Table 3   Values of IC50 (mg/ml) 
resultant from various crude 
extracts of DPPH antioxidant 
assay

a, b, c, d, e  There is a significant difference in every fraction of solvents. Groups that do not share a common 
letter indicate a significant difference (P < 0.05)

Antioxidant assay IC50 (mg/ml) values of different crude extracts

DPPH assay Ascorbic acid 0.0032 ± 0.0018e

50% methanol 0.027 ± 0.71c

70% methanol 0.038 ± 0.045d

100% methanol 0.046 ± 0.028d

50% ethanol 0.076 ± 0.051d

70% ethanol 1.541 ± 0.11c

100% ethanol 0.094 ± 0.047d

50% acetone 2.189 ± 0.98b

70% acetone 0.031 ± 0.042d

100% acetone 0.049 ± 0.013d

Water 3.462 ± 0.671a
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Fig. 3   ABTS (2, 2’-azino-bis 
3-ethylbenzothiazoline-6-sul-
fonic acid) scavenging activity 
(%) of different concentrated 
crude extracts of the red sea-
weed, Gracilariopsis longissima 
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Table 4   IC50 (mg/ml) values 
for the ABTS antioxidant assay 
combining distinguished 
crude extracts

a, b, c, d, e  There is a significant difference in every fraction of solvents. Groups that do not share a common 
letter indicate a significant difference (P < 0.05)

A noteworthy discrepancy is apparent by clusters that do not share an identifiable letter. (P < 0.05)

Antioxidant assay IC50 (mg/ml) values of different crude extracts

ABTS Assay Ascorbic acid 0.0056 ± 0.043e

50% methanol 0.033 ± 0.047d

70% methanol 0.174 ± 0.014c

100% methanol 0.086 ± 0.058d

50% ethanol 0.039 ± 0.025d

70% ethanol 0.094 ± 0.069c

100% ethanol 1.102 ± 0.29b

50% acetone 0.042 ± 0.042d

70% acetone 0.064 ± 0.016d

100% acetone 1.249 ± 0.57b

Water 4.221 ± 0.47a

Fig. 4   ABTS (2, 2’-azino-bis 
3-ethylbenzothiazoline-6-sul-
fonic acid) scavenging activity 
(%) of diffrent concentrated 
crude extracts of the red sea-
weed, Gracilariopsis longissima 
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Radical scavenging assay of ABTS. The total antioxidant capacity (TAC) of naturally occurring substances like basic extracts, 
polyphenols, phenolic substances, and flavonoids is frequently approximated by implementing the 2,2’-azino-bis (3-eth-
ylbenzothiazoline-6-sulfonic acid) diammonium salt radical cation (ABTS +), a free radical cation with long stability [17, 
37].

The unilateral integration of the green or blue ABTS chromophore for ABTS scavenging necessitated the liaison of ABTS 
with an H-donating oxidizing agent, in the present instance potassium persulfate (K2S208). 5 mg/ml of seaweed extract 
turned out to have the finest ABTS-scavenging capacity as the level of the extract stood up. ABTS radical scavenging 
activity was significantly elevated at 50% concentrations of methanolic, ethanolic, acetonic, and watery seaweed extracts 
(70.51%, IC50 = 0.032 mg/ml; 60.12%, IC50 = 0.039 mg/ml; 61.88%, IC50 = 0.042 mg/ml; and 47.11%, IC50 = 4.221 mg/ml, 
correspondingly). (Table 4, Fig. 4).

The inhibitory concentrations (IC50) of all extracted compounds conveyed less ABTS radical scavenging activity if 
juxtaposed to the positive control, ascorbic acid (IC50 = 0.0056 mg/ml).

3.3 � Proximate constituent analysis

Table 5 represents the theoretical molecular makeup of G. longissima retrieved from the Kuakata coast. In accordance 
with research carried out by [5], the nutrient profile of seaweeds shifts based on the species, geographical context, and 
terrestrial circumstances pertaining to growth.

The degree of warmth and accumulation of critical nutrients in the water surrounding it affect the basic energy 
expenditure of seaweed [29]. On a dry-weight basis, moisture (89.24%), protein (30.63%), and fat (1.49%) contrasted 
drastically with ash (22.25%) and carbohydrate (30.45%).

3.4 � Mineral composition analysis

The mineral constitution of G. longissima from the aforesaid research is shown in Table 6. The most ingrained component 
that comprises G. longissima is potassium (4.47%).

In the present inquiry, sodium (0.82%), calcium (2.54%), magnesium (0.58%), phosphorus (0.31%), and sulphur (1.56%) 
were scrutinised, as well as more volunteers’ micronutrients (Table 6).

Table 5   Proximate 
composition analysis of dried 
seaweed G. longissima 

Nutritional constituents % of dry weight

Moisture 89.24 ± 2.4
Protein 30.63 ± 0.9
Lipid 1.49 ± 0.05
Ash 22.25 ± 1.1
Carbohydrate 30.45 ± 0.8

Table 6   Minerals 
incorporation of dried 
seaweed G. longissima 

Minerals constituents % of dry weight

Sodium 0.82 ± 0.02
Potassium 4.47 ± 0.05
Calcium 2.54 ± 0.04
Magnesium 0.58 ± 0.02
Phosphorus 0.31 ± 0.03
Sulfur 1.56 ± 0.05
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4 � Discussion

The emergence of mainstream therapeutics is significantly simplified by phytochemicals synthesized from medicinal 
herbs. The overwhelming number of phytochemicals executed, as specified by [54], are phenolic and flavonoid com-
pounds, which have an assortment of advantageous implications for longevity and combating the spread of carcinoma. 
Scientific inquiry into botanical medicines has surged because of the swap of renewable resources for synthetic sub-
stances in the inception and development of aesthetic and grooming goods [26]. Pre-extraction and extraction pro-
cedures are the primordial marches in the seclusion of biologically active ingredients from vegetation [3]. The bipolar 
nature of the solvent matters enormously when phenolic molecules are pulled out of the foliage or fruit [28]. Methanol 
tends to be a particularly efficacious solvent for polyphenolic separation, on top of boasting a willingness to suppress 
polyphenol oxidase activity [57]. According to independent inquiries, marine macro and diatoms manufacture copious 
quantities of phenolic materials upon exposure to adverse conditions [24]. With pertinent GAE levels of 88.70, 43.02, 
and 70.34 mg/g, the latest research indicated that, as opposed to other extracts, 100% methanol, ethanol, and acetone 
encompassed considerable quantities of phenolics (Table 1). [44, 48], and [49] all furnished irrefutable testimony for 
the customary espial. In sharp contrast to our study, [41] articulated G. longissima possessed major amounts of TPC in 
methanol (150.37 ± 8.07 mg of GA/g), ethanol (96.35 ± 4.87 mg of GA/g), and acetone (94.21 ± 0.40 mg of GA/g). The 
highest detected amount of total phenolic compound (205.5 mg of GA/g) was uncovered by [8] in red seaweed, Hypnea 
musciformes. The here and now inspection outweighed 45.1 ± 0.01 mg of GA/g for G. persica [58], 10.7 ± 0.02 mg of GA/g 
for H. flagelliformis [58], 9.84 ± 0.03 mg of GA/g for H. musciformes [8], 20.4 ± 0.13 mg of GA/g for Gracilariopsis tenuifrons 
[59], and 11.37 ± 0.92 mg of GA/g for Hypnea sp. [21]. In an opposite fashion to [1, 38] verified a greater variety of TPC 
(99.62 ± 1.2 mg of GA/g) with ethanol than the preceding investigation, and the same comes out of TPC (42.2 ± 0.09 mg 
of GA/g) with water in G. burso-pastoris. According to [47], G. corticata acetonic extract had a total phenolic strength of 
59.85 mg of GA/g, which is analogous to the outcomes of this investigation. The TFC that we presently discovered was 
reminiscent of the TFC of 70% ethanol (11.76 ± 0.91 mg of quercetin/g), which was in accordance with a summary in 
[49]. [38] disclosed the TFC results in G. bursa-pastoris (36.6 ± 10.3 mg of quercetin/g), which corresponded to the TFC of 
100% ethanol (42.51 ± 1.42 mg of quercetin/g) and water extract (27.47 ± 0.04 mg of quercetin/g), which came up with 
a result a bit lower than the forward-thinking result (49.27 ± 1.56 mg of quercetin/g). Other red seaweeds’ TFCs have 
been conveyed in a handful of literary works, but the insights were scanty: 43.12 ± 0.98 with methanol, 32.25 ± 1.65 
with ethanol, and 25.48 ± 1.44 with water in the case of H. pannosa [48], 28.2 ± 0.01 in the scenario of G. persica [58], and 
18.3 ± 1.36 in the instance of H. elongata. Compositions that are likely to act as free radical ambassadors or hydrogen 
volunteers tend to be prepared and tallied in convoluted biological networks employing the DPPH free radical scavenging 
exertion. The antioxidant activity of crude G. longissima extracts was assessed via an assortment of in vitro antioxidant 
assays, including DPPH and ABTS. A surge in antioxidant activity that is correlated with concentration may be due to 
the repercussions of the variety of bioactive phytochemicals. The prevailing DPPH radical scavenging results were akin 
to [44]. Even so, [47] and [48] perceived a greater volume of DPPH (2.21 ± 0.15 mg/ml for G. cortica). The DPPH imagery 
for G. tenuistipitata was outstanding for both DPPH and ABTS radical scavenging activity (IC50 value = 2.59 ± 0.08 mg/ml 
for DPPH methanolic extract). As stated by [1], 100% acetonic DPPH had a DPPH (IC50 = 0.054 ± 0.01 mg/ml) level that 
was remarkably comparable to the DPPH (IC50 = 0.049 ± 0.067 mg/ml) magnitude. The proportion of restraint by ABTS 
(80%) and DPPH (79.34%) for H. musciformes in the current scrutiny (% suppression for ABTS 50% methanol = 70.51% and 
DPPH 50% methanol = 74.32 mg/ml, respectively) The IC50 values for DPPH and ABTS water extract transpired to surpass 
those spotted in the present experiment (3.46 ± 0.67 and 4.221 ± 0.44 mg/ml, respectively) (IC50 values: 5.04 ± 0.10 and 
5.91 ± 0.03 mg/ml, respectively). Red algae had an excessive degree of moisture considering that it predominantly con-
sists of water. Contrary to the degree of moisture uncovered in the current study (89.24 ± 2.4%), [16] stipulated a level 
of moisture of 64.60 ± 5.69%. Red algae, as distinct from a great deal of green and brown algae, have been depicted in 
multiple investigations to possess more substantial protein. The protein uncovered in this ongoing study (30.63 ± 0.9% 
dried weight) was identical to those documented for G. tenuistipitata (21.6%), G. gracilis (22.5%), Gracilaria sp. (23.6%), 
and Hypnea [10]. Lipids are plentiful in Gelidium sp., as stated by [16]. Hypnea sp. (1.460.30%) turned out to be notably 
similar to the current study (1.49 ± 0.05%) by (1.11 ± 0.11%) and [10]. The proportion of rubble in G. fisheri according to 
[5] (22.2%) matched up to the earlier research (22.25%) and mirrored [40] to a lesser degree. With a marginally superior 
ash concentration (26.31 ± 1.049%), [16] honed G. pusilum. More carbohydrates were generated than in the current study 
(30.45 ± 0.8%) by [10] and [30]. Potassium and calcium are particularly plentiful in red phytoplankton. While [5] verified 
that G. gracilis entailed 2.9% sodium, [25] stumbled upon sodium levels of 0.2%, which were lower, and G. tenuistipitata, 
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which exceeded the assessment of this investigation (0.82 ± 0.02%). In juxtaposition with [50] (5.22%) and [5] (5.72%), 
this investigation witnessed a potassium concentration (4.47 ± 0.05%) that was lower. Likewise, to our study’s prevalence, 
phosphorus (0.31 ± 0.03%) was spotted in G. changii (0.30%) and G. tenuistipitata (0.25%) by [25] and [50].

5 � Conclusions

According to the results presented here, the choice of extraction solvent and variety of seaweed have a substantial effect 
on the availability of bioactive compounds. It has also been discovered that there are significant differences between 
the phenolic content of extracts and their antioxidant activity, as measured by various antioxidant assays such as DPPH 
and ABTS. G. longissima could be utilized as a potent natural antioxidant source as a nutritional supplement or functional 
feed. Using various solvents, additional research should be conducted on the identification, isolation, and characteriza-
tion of bioactive principles.
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