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Plants have been the basis of traditional medicine throughout the world and
continue to provide new remedies for humanity, so a great effort has been
made to use available experimental techniques to identify natural antioxidants
from plants. Several authors have examined the beneficial uses of these plant
species. In order to contribute to the valorization of the Algerian flora, we are
interested in this study by the phytochemical study of two plants Calendula
officinalis and Berberis vulgaris which are much used in the traditional
medicine in the region of Djelfa, and evaluate their antioxidant activity with the
DPPH test. The qualitative phytochemical examination of Berberis vulgaris root
showed the presence of alkaloids, tannins, sterols, triterpenes, and reducing
compounds in large quantities, and it also revealed lower amounts of
coumarins, terpenoids, saponins, and mucilage. Phytochemical studies of the
dried petals of calendula officinalis revealed the presence of tannins, alkaloids,
Sterols and Triterpenes, and saponosides. The tests for flavonoids and
coumarins were negative on our extract. The antioxidant activity of Berberis
vulgaris root was measured by the DPPH free radical scavenging technique. The
extract of total alkaloids which show higher percentages of inhibition at low
concentrations with EC50 is 0.26 g/1. EC50 of polyphenol extract of Calendula
officinalis is 3.17 g/I1.
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1 Introduction

Today, plants have been the basis of traditional medicine throughout the world for thousands of years and
continue to provide new remedies; Algeria is known for its wide plant diversity with 3183 species the
majority of them are endemic plants due to its climatic and topographic diversity. When one lists active plant
ingredients, which might include alkaloids, flavonoids or glycosides, essential oils (Ekwenye, 2006), tannins
(Dahanukar et al,, 2000), and some other unusual substances.

The antioxidant activity of plant polyphenols has had positive effects on neurological disorders on the
basis of in vitro observations (Moosmann & Behl, 1999; Parr & Bolwell, 2000). Plant polyphenols might also
display distinctive anticarcinogenic, antimutagenic, and cardioprotective effects due to their free radical
scavenging properties (Santos-Buelga & Scalbert, 2000; Alghazeer et al., 2008). The alkaloidal content of the
root of Berberis vulgaris, especially berberine, is generally claimed to be responsible for its beneficial effects.
These justify the interest in discovering new natural antioxidant molecules to replace synthetic antioxidants
in foods or medicinal materials. In this focus, our work is the phytochemical study to determine the major
secondary metabolites and evaluate the antioxidant activity of different extracts of Berberis vulgaris and
Calendula officinalis plants in the Djelfa region (country of Algeria).

2 Materials and Methods
Material vegetal

Two plants Berberis vulgaris (Berberidaceae) and Calendula officinalis were obtained in Djelfa (steppe region
in Algeria in 2019). The part used in this study is the root of Berberis vulgaris stored in a dark place at room
temperature but the part used is the petals of Calendula officinalis which were dried under light and at room
temperature followed by manual crushing and then packaged in kraft paper bags.

Extraction of total alkaloids from the root of Berberis vulgaris

The extraction was done according to the protocol of Mezouar et al (Mezouar et al., 2014). Forty grams of the
ground plant material is extracted by 400 ml of 10% acetic acid in methanol. The extract is macerated for 24
hours with agitation and protected from light. After filtration, the extract is concentrated with a rotavapour to
a quarter of its initial volume, then precipitated by the addition of concentrated ammonium hydroxide. The
two phases obtained are extracted with chloroform until complete exhaustion, and the chloroform phase is
evaporated to dryness at 40 °C. The residue obtained is stored at 4 °C (Mezouar et al., 2014).

Extraction of total polyphenols from Calendula officinalis flowers
Dried calendula flowers (5 g) were extracted with 70% methanol (250 ml) at room temperature for 24 h. After

filtration the extract was concentrated under reduced pressure and the resulting product was fractionated
using ethyl acetate (Cetkovi¢ et al.,, 2003). A ratio of 70% of methanol is required to inactivate polyphenol
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oxidases, enzymes involved in the oxidation of polyphenols, which leads to the browning phenomenon
(Chirinos et al., 2007).

Phytochemical tests

The main chemical constituents were characterized by colour reactions and observations under ultraviolet
light, using analytical techniques described in the literature (Bruneton ], 1999).

DPPH radical scavenging activity assay

Radical scavenging activity of plant extracts against stable DPPH_ (2,2-diphenyl-2-picrylhydrazyl hydrate)
was determined spectrophotometrically by the slightly modified method of Brand-Williams et al. (1995), The
evaluation of the antioxidant capacity is carried out as follows: The plant extract (0.1ml) is added to 2.9 ml of
DPPH (2,2-diphenyl-1-picrylhydrazyl) at 0.04 g/1 in methanol solution. The reading is taken at 517 nm, after
30 minutes of incubation in the dark. The free radical solution is freshly prepared. All measurements are
repeated at least three times to minimize errors; The antioxidant activity of the extract was expressed as an
EC50 value defined as the concentration (in 1 M) of the extract that inhibited the formation of DPPH radicals
by 50%. Triplicate measurements were carried out and their activity was calculated by the percentage of
DPPH scavenged. The DPPH radical scavenging activity obtained was compared with that of ascorbic acid
(Adams et al,, 2007; El-Naili et al., 2008; Jabbari & Gharib, 2012).

Thin layer chromatography of alkaloids of Berberis vulgaris roots

15 mg of total alkaloids are solubilized in 0.5 ml of chloroform and deposited on a silica plate. The system
used was chloroform/methanol (9/1) (v/v). The chromatogram was observed using a UV lamp at 366 nm. The
retention factor was calculated using the following formula:

Frontal RF ratio = Distance travelled by the component/Distance travelled by the eluent

Thin layer chromatography of polyphenols from Calendula officinalis flowers

Dried calendula flowers (5 g) were extracted with 70% methanol (250 ml) at room temperature for 24 h.
Aliquots of the extract obtained (20% v/v) were evaporated to the dry state (methanol extract). Thin layer
analysis is performed on a silica gel glass plate (4x10 cm). A volume of 1 pL of methanol extract is spotted on
the TLC plate. The solvent system used for the polyphenols is ethyl acetate: formic acid: acetic acid: and
distilled water 100 : 11 : 11 : 26 The chromatogram is observed under visible light and UV light at 366 nm.
The retention factor was calculated using the following formula:

Frontal RF ratio = Distance travelled by the component/Distance travelled by the eluent.

3 Results and Discussions

Extraction of total alkaloids from the root of Berberis vulgaris

The extraction of total alkaloids from the root of Berberis vulgaris gives a yield of 31.7%, which shows the
richness of the plant in alkaloids, if we compare our results with other works (Mezouar et al., 2014). we can
see that our plant is very rich in alkaloids

Extraction of total polyphenols from Calendula officinalis flowers

The extraction of polyphenols from Calendula officinalis petals gives a yield of 26.5 %. The extract is in the
form of orange crystals.

Gougue, F., & Boutaiba, S. (2024). Phytochemical study of two plants: Calendula officinalis and Berberis vulgaris
and evaluation of their antioxidant activities with DPPH test. International Journal of Health Sciences, 8(1), 83—91.
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Phytochemical tests
Phytochemical tests of Berberis vulgaris

Phytochemical tests of Berberis vulgaris root revealed the presence of tannins, alkaloids, sterols, and
Triterpenes, coumarins, and saponosides. The tests for flavonoids, and anthocyanins, were negative in our
extracts (table 1).

Table 1
Results of phytochemical tests on the root of Berberis vulgaris

Chemical family Result

Flavonoides -
Phenolic compounds Anthocyanines -

Tanins +++
Alcaloides / +++
Coumarines / +
Anthraquinones / -
Sterols et triterpenes / +++
Terpenoides / +
Saponosides / ++

These results are similar to those obtained by Meliani et al. (2011), who detected the presence of tannins,
alkaloids, saponosides, and sterols in the root of Berberis vulgaris

Phytochemical tests of Calendula officinalis

Phytochemical studies of the dried petals of Calendula officinalis revealed the presence of tannins, alkaloids,
Sterols and Triterpenes, and saponosides. (table 2)

Table 2
Results of phytochemical tests of Calendula officinalis

Chemical family Result
Flavonoides -
Phenolic compounds Anthocyanines -
Tanins +
Alcaloides / +
Coumarines / -
Sterols et triterpenes / +

The tests for flavonoids and coumarins were negative in our extract, According to the results of Kaur et al.
(2015), the phytochemical study of calendula officinalis extract showed the presence of flavonoids, saponins,
carbohydrates, amino acids, and phenols. The absence of flavonoids in our extracts although the orange
colour of the petals is due to flavonoids can be explained according to Jabbari & Gharib (2012), by the fact that
flavonoids are practically insoluble in water, but they are often soluble in organic solvents. This is a frequent
problem today, as new molecules in drug discovery are less water-soluble and more lipophilic. The mixed-
solvent procedures using mainly mixtures of organic solvents in water provide a good alternative for poorly
or non-soluble compounds (Jebril, 2008; Shekarabi et al.,, 2022; Fatehi et al., 2005; Ivanovska & Philipov,
1996).
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Free radical (DPPH) scavenging activity of alcaloides extract of Berberis vulgaris

Table 3
Free radical (DPPH) scavenging activity of alcaloides extract compared to the antioxidant controls
Extract ECso (g/1)
alkaloids extract 0.26
Vitamin C 0.058

Figure 1 shows the variation of the concentration of alcaloides versus inhibition. By the same protocol as
Mezouar et al. (2014), we obtained an EC50 of alkaloids equal to 0.26 g/1 and they obtained an EC50 equal to
2.8 mg/ml of our extracts having an important antioxidant activity compared to the results obtained by
Mezouar et al. (2014).
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Figure 1. Variation of the concentration of alcaloides versus inhibition

Free radical (DPPH) scavenging activity of alcaloides extract of Calendula officinalis

Table 4
Free radical (DPPH) scavenging activity of polyphenols extract of Calendula officinalis compared to the
antioxidant controls

Extract ECso (g/1)
Polyphenols extract 3.17
Vitamin C 0.058

Gougue, F., & Boutaiba, S. (2024). Phytochemical study of two plants: Calendula officinalis and Berberis vulgaris
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Figure 2. The variation of the concentration of polyphenols versus inhibition

Figure 2 Variation of the concentration of polyphenols versus inhibition. The EC50 of the polyphenol extract
3.17 g/l is higher than the EC50 of the aqueous and methanolic extracts which have 9.11 and 4.20 g/1. The
result obtained may show that polyphenols are responsible for the antioxidant activity of Calendula officinalis
(Shahidi & Zhong, 2015; Wiwekowati et al,, 2017; Yadnya et al, 2016). The highest antioxidant activity
correlated with polyphenol content was obtained for extracts prepared with methanole. The relationship
between antioxidant activity and flavonoid content is non-linear, suggesting that antioxidant activity depends
on the total polyphenol content (Butnariu & Coradini, 2012).

Chromatographic separations
Total alkaloids and TLC

Chromatographic analysis of total alkaloids was carried out using the chloroform/methanol (9/1) (v/v)
system and revealed the presence of 4 spots, two of which were fluorescent: yellow and blue (Table 19, Figure
47). Following the same extraction protocol and chromatographic analysis (TLC) of total alkaloids from
Berberis vulgaris bark as Mezouar et al. (2014), we obtained a yield of 31.7 % and the TLC reveals the
presence of 4 spots of which two spots are fluorescent: yellow with Rf: 0.25 and a blue spot. They obtained a
yield of 6.7% and chromatographic analysis of the total alkaloids showed the presence of 6 spots, including
three fluorescent spots, one of which was yellow with an Rf of 0.25. The yellow spot could represent
berberine, a very abundant alkaloid that fluoresces yellow according to the literature (Makkar et al, 2007).

Polyphenols and TLC

Chromatographic analysis of the polyphenols by using the ethyl acetate/formic acid/acetic acid/water system
in the volume ratio (100/11/11/26) as the mobile phase (v/v) and revealed the presence of 6 spots, including
three fluorescent spots: yellow, blue and violet. Using the table of Rf-values and spot colour of the methanolic
extract of Cetkovi¢ et al. (2003), the violet spot observed under UV corresponds to the flavonoid glycoside, the
blue is the equivalent of phenolic acid and the yellow corresponds to quercetin. Using the same protocol,
Cetkovi¢ et al. (2003), found 2 fluorescent spots of blue and yellow colour, the yellow spot corresponds to
phenolic acid and the blue spot corresponds to quercetin.
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4 Conclusion

Medicinal plants are the source of the majority of natural antioxidants and are still under-exploited in the
medical field. In this context, we are interested in the phytochemical study and evaluation of the antioxidant
activity of different extracts of the plants Calendula officinalis (flowering part) and Berberis vulgaris (root
part) and the analysis of the active compounds (polyphenols or alkaloids) of each plant. The phytochemical
study revealed the presence of the following secondary metabolites: tannins, alkaloids, sterols and
triterpenes, and saponosides but flavonoids, absent in both plants and coumarins are even absent in the
petals of Calendula officinalis. The extraction of total alkaloids from the roots of Berberis vulgaris gave us a
yield of 31.7 %. The extraction of polyphenols from calendula officinalis petals gives a yield of 26.5 %.

The antioxidant activity of total alkaloids of Berberis vulgaris shows higher percentages of inhibition at
low concentrations with EC50 is 0.26 g/1. EC50 of polyphenol extract of Calendula officinalis is 3.17 g/I.
Chromatographic analysis of total alkaloids from the roots of Berberis vulgaris showed 4 spots of which two
spots are fluorescent: yellow with Rf: 0.25 and a blue spot. The yellow spot could represent berberine, a very
abundant alkaloid. Chromatographic analysis of the polyphenols from petals of Calendula officinalis revealed
the presence of 6 spots, including three fluorescent spots: yellow, blue, and violet. the violet spot observed
under UV corresponds to the flavonoid glycoside, the blue is the equivalent of phenolic acid and the yellow
corresponds to quercetin.
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