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Abstract

This research aimed to assess the phytochemical composition, and antioxidant potential of methanolic
and aqueous extracts of Rosemary (Rosmarinus officinalis L.). Qualitative phytochemical screening
of the extracts revealed the presence of phenols, flavonoids, tannins, saponins, alkaloids and steroids.
Quantitative determination of total phenolic contents (TPC) and total flavonoid contents (TFC) were
conducted using Folin Ciocalteu method and aluminum chloride method. The methanolic extracts
exhibited the highest TPC and TFC, with TPC valuing from 30.57+1.41 to 78.45 + 2.6 mg GAE/g
of dry extract for polyphenols, and TFC valued from 16.22+0.27 to 23.62+1.27 mg RE/g dry extract
for flavonoids. Antioxidant activity was evaluated using DPPH« (2,2-diphenyl-1-picrylhydrazyl),and
ABTSe<+ (2, 2'azino bis- [3-ethylbenzthiazoline-6-sulfonic acid] ) radical scavenging assays assay.
The results highlight the methanolic extract exhibited superior antioxidant activity in both assays,
where the IC50 values ranging from 64.6 £ 0.23 to 126.7 + 0.43 pg/ml by DPPH method and 88.5 +
0.31pg/ml to 93.4 £ 0.65ug/ml by ABTS™ assay method. These findings highlight the potent
antioxidant capacity of Rosmarinus officinalis, corroborating its traditional therapeutic applications

and underscoring its potential for use in pharmaceutical and nutraceutical formulations.
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In the recent decades, multiple synthetic antioxidant compounds have demonstrated toxic and
carcinogenic effects. As a result, naturally antioxidants has garnered such a considerable research
attention, that they are considered safer alternatives with significant roles in regulating oxidative
stress and preventing chronic diseases such as cancer, cardiovascular, and neurodegenerative
disorders (Karobari et al., 2022). Medicinal Plants contain various kinds of phytochemicals which are
potential sources of natural antioxidants such as phenolic acids, flavonoids, tannins and phenolic
diterpenes (Dawidowicz, Wianowska, & Baraniak, 2006). These compounds are believed to have the
capacity to regenerate endogenous atocopherol within phospholipid bilayer of lipoprotein particles

which restores it to its active antioxidant form (Rice-Evans, Miller, & Paganga, 1996).

Rosemary, scientifically known as Rosmarinus officinalis L, is among the plants exhibiting high
antioxidant potentials (Al-Sereiti et al., 1999; Zhang et al., 2012; Vallverdi-Queralt, 2014). It is an
evergreen sclerophyll species highly adapted to the limitations of the Mediterranean climate
(Rahbardar & Hosseinzadeh,2024). Rosemary species are excellent sources of iron, calcium,
glutathione, enzymes, phenolic compounds, vitamins B-6 and E and C (Chetouani et al., 2019).
Extracts derived from rosemary are extensively used in culinary practices, food preservation,
cosmetics, and phytotherapy as a result of their antimicrobial and anti-inflammatory properties, in
addition to their antioxidative potential . (Senanayake, 2018; Anselmi et al.;,2004 ; Erkan et al.,2008).
Given the criticality of the numerous natural agents play through their antioxidant properties in
preventing oxidative-induced diseases, the evaluation of these compounds seems rational and of
fundamentally significant. The present study aims to identify phytochemicals groups present in the
methanolic and aqueous extracts of rosemary (Rosmarinus officinalis L.) leaves , and evaluate the

antioxidant activity ,as well as their total phenolic and flavonoid contents.

2. Materials and Methods

2.1. Plant material and extraction

The leaves rosemary were obtained from souk-ahras herbal medicinal market. The dried plant
material was ground to pure powder, which macerated in distilled water and methanol 90% (50 g of
plant material per 250 ml of solvent) at room temperature for 48 h, with the process repeated to the
point of exhaustion (of the material). subsequently, the crude extracts were filtered, evaporated and

dried under reduced pressure to yield both the aqueous and methanol extract of Rosemary.

2.2. Qualitative phytochemical analysis:
A Qualitative phytochemical analysis was conducted to determine the presence of some active

compounds such as phenols, flavonoids, tannins, saponins, alkaloids and steroids in the extracts.



Standard procedures described by methods (Harborne, 1984.; Harborne ,1980; Shihata., 1951;
Stahl,1969; Al-Abid, 1985).

2.3. Phytochemical content determination

2.3.1. Determination of total phenolic compounds (TPC)

Total phenolic content (TPC) was assessed using the Folin—Ciocalteu colorimetric method, referring
the procedure described by Singleton and Rossi (1965). 500 pL of each extract was mixed with
2500uL of Folin—Ciocalteu reagent (diluted 1:9 with distilled water), and 200 puL of 7% sodium
carbonate (Na,CO3). The result (mixture) was incubated in the dark at room temperature for 15
minutes. Absorbance was measured at 760 nm using a UV-Vis spectrophotometer. Gallic acid was
used as the standard, and results were expressed as mg gallic acid equivalents per gram of extract (mg
GAE/g extract).

2.3.2. Determination of Total flavonoids Content

Total flavonoid content (TFC) was determined using the colorimetric method assay described by
Koolen et al. (2013). A volume of 500 uL of each extract was mixed with 1.5 mL of distilled water
and 150 pL each of 5% sodium nitrate (NaNO2) and 10% AIClz and 500 pL of 1 M sodium hydroxide
(NaOH). solution. After 5 min, 150 pL of 10% aluminum chloride (AlCl3) was added. After 6 min of
incubation, at room temperature, 500 uL of 1 M sodium hydroxide (NaOH) were added. The mixture
was incubated at room temperature for 15 minutes and measured the absorbance at 510 nm using a
UV-visible spectrophotometer. Quercetin was used as standard and the results were expressed as
milligram Quercetin Equivalents per Gram of Dry Matter (mg QE/ g extract).

2.4. Antioxidant capacity

2.4.1. DPPH Free radical scavenging activity

DPPH radical scavenging activity was evaluated according to the method of Meriga et al.,(2012). A
volume of 4 mL of DPPH solution in methanol (0.1 mM) was mixed with 1 mL of varying
concentrations (of extract solutions). The mixture was vigorously shaken and incubated at room
temperature for 30 minutes. Absorbance was measured at 517 nm. The percentage of inhibition was
calculated, and ICs, values (concentration required to inhibit 50% of DPPH radicals) were derived

from the dose-response curves.

2.4.2. ABTS radical scavenging assay
ABTS Radical Scavenging activity was assessed following the method of Re et al.(1999) with some
modifications. A solution of ABTS radicals was prepared by mixing 7 mM ABTS and 2.45 mM

potassium persulfate and the mixture were allowed to stand in dark at room temperature for 24 h



before use. The solution was diluted with methanol to achieve an absorbance of 0.70 + 0.02.
Subsequently, 50 puL of each sample was combined with 1000 uL of ABTS solution and incubated at
room temperature for 30 min, the absorbance of reaction mixture was measured at 734 nm and the

percentage inhibition was calculated.

2.5. Statistical analysis

Data were represented as mean + standard error of mean (SEM) of three replicates. Statistical analysis
were performed descriptively, and 1Cs, values were calculated using non-linear regression models in
GraphPad Prism 5.0. A significance level of p < 0.05 was considered as significant.

Results and discussion

Extraction yields

The extraction yield revealed that the Rosmarinus Officinalis Methanolic extraction process achieved
a yield of 29.94 % whereas the Rosmarinus Officinalis aqueous exhibited a lower yield of 16.7%
(v/w). The result of this study is in agreement with the extraction yields of some medicinal plant
(Sultana et al.,2009) reported in previous studies. These findings are not surprising, given that most
of the active components in plant are saturated organic molecules which are non-polar. Thus,
methanol being a less polar solvent than water could be more effective in extracting higher yield of

non-polar biological compounds from plant material.
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Figure 1. Yields, of both aqueous and methanolic extracts of rosemary

Phytochemical Analysis
The qualitative phytochemical analysis of aqueous and methanolic extracts showed that the rosemary

plant was positive for a plethora of secondary metabolites such as phenols, flavonoids, tannins,



saponins, alkaloids, and Steroids (Table 1). These findings are consistent with many studies ( Al-
Samarrai et al.,2017; Salih and Hamed,2022).

Table 1: Qualitative analysis of extracts of rosemary leaves

Secondary metabolite Aqueous extract methanolic extract
Phenols Positive Positive
Flavonoids Positive Positive
Tannins Positive Positive
Saponins Positive Positive
Alkaloids Positive Positive
Steroids Positive Positive

Total phenolic and flavonoid contents of both aqueous and methanolic extracts of rosemary

The phenolic compounds are considered the major contributors to the antioxidant activity of plants
(Pereira et al. 2009). This activity was believed to be a result of phenolic compounds redox properties,
which allowed them to act as reducing agents, hydrogen donators, singlet oxygen quenchers and have
also metal chelating properties.

Total phenolic content values of the tested extracts were shown in figure 02. As is indicated in the
table above, the highest TPC was found in methanolic extract as 78.45+2.6 mg Gallic acid equivalent
per gram of dry extract, followed by aqueous extract as 30.57+1.41 mg Gallic acid equivalent per
gram of dry extract. Similarly, the highest total flavonoid content was also obtained from methanolic
extract as 23.62+1.27 mg Quercetin equivalent per gram of dry extract, while agueous extract was
found as 16.22+0.27 mg Quercetin equivalent per gram of dry extract (Figure.03). In general,
methanolic extracts gave the best results for quantitative assays. Efficiency of extraction is affected
by the solvent used. This latter strongly affects the amounts of total phenolic, and total flavonoids. In
addition, the used of hydroalcoholic solvent provides a much higher reproducibility (Safafar et al.,
2015). Because of its polarity and its low vapor pressure, the methanol can lead to the maximum of

secondary metabolites. This result is in agreement with that of Quy Diem et al. (2014).
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Figure 02. Total phenolic content in aqueous and methanol extracts of rosemary
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Figure 03. Total flavonoid content in aqueous and methanol extracts of rosemary
Antioxidant capacity

The antioxidant capacity of the methanolic and aqueous extracts of officinalis was determined using
2,2-diphenyl-1-picrylhydrazyl (DPPH) and 2,2’-azino-bis (3-ethylbenzthiazoline-6-sulphonic acid)
(ABTS).

DPPH is a stable nitrogen-centered free radical and accepts an electron or hydrogen radical to become
a stable diamagnetic molecule. DPPH scavenging activity is a widely used model to evaluate
antioxidant activity of plants, and this property is largely attributed to their phenolic contents
(Mao0,2006). As shown in tablel, the methanolic extract exhibited a stronger scavenging activity
compared to the aqueous extract. The 1Cso value for the alcoholic extract was 64.6 pg\ml, whereas
the aqueous extract showed a value of 126.7ug\ml. The higher DPPH scavenging activity of
methanolic extract may be attributed to its high phenolic content because they are effective hydrogen



donors capable of neutralizing the DPPH. In contrast, the xeaker activity observed in the aqueous
extract is likely due to a lower efficiency of water in extracting certain hydrophobic or less polar
phenolics critical for DPPH activity.

In contrast, the ABTS assay results revealed that aqueous extract surpassed methanolic one in
scavenging the ATBS+ radical cation. The ABTS assay measures antioxidant efficacy against both
hydrophilic and lipophilic radical, making it more sensitive to water soluble antioxidants like tannins
or glycosides, which may be more abundant or extractable in the aqueous phase (Al Jaafreh,2024).
In this study, aqueous extract reached ABTS value of approximately 93.4 ug\ml, indicating robust
activity despite generally lower total phenolics compared to methanolic extract. This
complementarity between DPPH and ABTS assays highlights the diverse antioxidant capacity,
underpinning rosemary’s potential as a natural source of bioactive compounds for pharmaceutical
and functional food applications.

Table 2. Antioxidant activity of both aqueous and methanol extracts of rosemary
by DPPH, and ABTS test.

Extracts DPPH ABTS
(ng\ml) (ng\ml)
Rosmarinus Officinalis 64.6% 0.23 88.5+ 0.31
Methanolic
Rosmarinus Officinalis 126.7+0.43 93.4+ 0.65
Aqueous

Conclusions

In conclusion, this study demonstrated Rosmarinus Officinalis Methanolic extract of the leaves had

a high content of total polyphenols, and flavonoids, which also had an antioxidant effect. This

suggests that the Rosmarinus Officinalis Methanolic extract plays a protective role from oxidative

stress. These results support the beneficial utilization of this plant as a natural antioxidant in food and

folk medicine.
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