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Abstract

Retama raetam is an important source of biologically active compounds, especially Piperidine and
Quinolizidine alkaloids as it has been traditionally used in the treatment of many diseases. Our study aims
to evaluate the extraction of alkaloids from different plant organs in different ways and to estimate DPPH
free radical scavenging of total alkaloids and ethanolic extract from fruits. Alkaloids of R. raetam from
Algerian Sahara was extracted using three different methods. Four parts of this plant were subjected to
these extraction methods. The evaluation of the antioxidant activity was measured by using the free radical
DPPH test. The highest stock of alkaloids was found in the stems followed by the roots and the lowest
content was found in the fruits. Soxhlet extraction was the most efficient method to extract alkaloids from
R. raetam. The extracts showed very interesting antioxidant activity. The percentages of DPPH inhibition
are IC50= 0.087mg/ml and 0.097mg/ml respectively. Stem part of R. raetam was found to be the richer

part in alkaloids. Fruit extract exhibited very interesting antioxidant activity.
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Introduction

Extraction is the separation of desired natural
products from the raw material, and the commonest
is solid-liquid extraction using solvents. Extraction is
based on major steps; penetration of the solvent into
the solid tissue of the plant (powder), the solute is
dissolved from the natural compounds in the solvent,
where the solubility increases with the convergence of
the polarity of the solvent and the extracted solute,
Diffusion of solute outside the solid plant and finally,
collects the extracted solutions. Solvent selection is
essential for extraction. Selectivity, solubility, cost
and safety must be taken into account when selecting
solvents, as the extraction efficiency is affected by the
physical and chemical properties of the extraction
liquid, solute(s), temperature and extraction time
(Zhang et al., 2018; Azmir et al., 2013; Rostagno et
al., 2013; Alaraa et al., 2021; Abah et al., 2011). EtOH
and MeOH are the most common solvents in
extracting natural compounds. Alkaloids due to their
acidic nature (salt) are better soluble in polar solvents
and their basic (free) nature is better soluble in non-
polar solvents and can be separated without any other

secondary metabolites.

The following five steps are the most vital in
separating and isolating alkaloids from their plant
sources starting with the preparation of the plant
sample by drying, and grinding appropriately then
releasing the alkaloids to their basic nature (usually in
the form of acidic salts in plants) using an appropriate
base succeeded by the extraction of the basal alkaloids
with a suitable solvent, After that it came the choice of
an acceptable technique to obtain maximum yield,
Finally we proceed to the purification of alkaloids
from impurities by modifying the basic and acidic
formula of alkaloids followed by the separation of
alkaloids, according to their polarity, is usually
separated by chromatography(Yubin et al., 2014;
Bruneton, 2016; Dey, 2020).

Retama raetam plant is spread in North Africa and
the Middle East, where it grows in reefs, valleys, and
desert areas. It is among the indigenous plants in
southern Algeria. It has a major role in maintaining
ecological balance and resisting desertification (Stavi
et al., 2010; Mittler et al., 2001)
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Retama raetam is known for its many uses in
traditional medicine (Nur-e-Alam et al., 2019;
Chaachouay et al., 2020), some of its biological and
pharmacological properties are due to its varied
content of alkaloids, especially Piperidine and
Quinolizidine alkaloids (El-Shazly et al., 1996;
Hammouche-Mokrane et al., 2017; Abdel-Halim et
al., 1992), these heterocyclic compounds are well
known for their importance in pharmacology and
toxicology (Keeler et al., 1989; Ojima et al., 1999;
Kopp et al., 2020 ; Li et al. 2020). The aim of the
present work was to evaluate the extraction of
alkaloids from different plant organs by Well-known
extraction techniques, and to estimate the antioxidant
activity (DPPH free radical scavenging) of total

alkaloids and ethanolic extract from fruits.

Materials and methods

Plant material

The various parts of Retama raetam were obtained
between February-April 2019 from the outskirts of
Touggourt (Algeria). The plant was identified and
authenticated with assistance of Y. Halis (laboratory of
biochemistry, scientific and technical in the Research
Center for Arid Areas, Touggourt, Algeria) for the
identification of the plant material. The different parts of
the plant (roots, stems, flowers, fruits) were dried in a
ventilated place away from light, then pulverized, and

kept in paper bags until use.

Extraction methods
Alkaloids were extracted in three different ways from

different parts of the plant (roots, Stems, flowers, fruits).

The first method (alcoholic extraction)

The plant material is soaked in EtOH (96%), with
gentle shaking for 24 hours, followed by filtering
(three times). the combined extracts were
concentrated until dry by rotary evaporator at 40°C.
Then H2SO04 (0.25M) is added with mixing, then
filtering. The collected filtrate is placed in a
separating funnel; petroleum ether is added to it after

that is extracted.

The petroleum ether loaded with impurities is

separated, then ammonia is added until reach a basic
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pH (pH = 9). Next, the chloroform is added to extract.
This extraction process is repeated three times, and
dried
anhydrousmgSO4. The anhydride chloroform extract

the  chloroform  extract is using
is dried using rotary evaporator at 40°C, and its

weight and yield are taken (Table 1).

The second method (acidified water extraction)

The plant powders are soaked in a solution of H2SO4
(0.25M), with gentle shaking for 24 hours followed by
filtering. The process is repeated three times. The
filtrate is placed in a separating funnel and we follow
the same steps as in the first method and its weight

and yield are taken (Table 1).

The third method (extraction using the Soxhlet device)

The various plant organ powders placed in cloth bags
in a solution of NH3 (5M) for 24 hours. After that,
each bag is placed in the Soxhlet apparatus, using

CH2Cl2 as the solvent.

The extraction process was carried out until complete
exhaustion (test for alkaloids), taking into account the
gentle heating. After the extraction process is
completed, the extract is dried by rotary evaporator,

then a solution of H2SO4 (0.25M) is added to it.

The filtrate is placed in a separating funnel and we
follow the same steps as in the first method and its
weight and yield are taken (Table 1). The extract of
fruit alkaloids for this third method (ALK) was

preserved at 4 °C in storage vial for activity test.

Table 1. Yield values of the different extracts.
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Ethanolic extract from fruits

10 g of dried fruit powder was macerated (3 times) in
ethanol (80%, 50mL) for 24 hours, after filtration, the
combined extracts were concentrated until dry by
rotary evaporator at 40°C, to give the ethanolic
extract 0.830g. This ethanolic fruit extract (ETO) was

preserved at 4°C in a storage bottle for Activity Assay.

DPPH Radical Scavenging Activity Assay

Extracts were dissolved in ethanol to prepare the
concentrations ranging from 0.01 to 0.6mg/mL. For
DPPH radical scavenging assay, 500 uL DPPH
(0.004% prepared in ethanol) was added to 500 pL of
a different concentration of crude extract sample. The
reaction mixture was incubated for 30 min. The
absorbance of the mixture was measured at 517 nm.
The IP% (percentage of inhibitory) is calculated
according to the formula:

% IP = [(Ato- At) / Atox 100)]

Ato: absorbance of the control (containing no
antioxidant) after 30 minutes

At: absorbance of extracts measured after 30 minutes

Results and discussion

Across the results (Table1) it is generally illustrated
that the highest stock of alkaloids is found in the
stems (0.36-1.50%) followed by the roots and the
lowest in the fruits (0.16-0.28%). The highest
percentage extraction was obtained when plant
material is extracted with Soxhlet (Method 3, 1.50%)
in all organs, and the lower percentage extraction
with Alcoholic extraction (Method 1- Alcohol

extraction) in all organs (Fig. 1).

Method 1- Alcohol extraction

Method 2- Extraction with

Method 3 - Soxhlet extraction

acidified water
Plant Dryorgan  Alkaloids Yield Dryorgan Alkaloids Yield Dryorgan Alkaloids  Yield
organ mass (g) mass (g) R%  mass (g) mass (g) R% mass (g) mass (g) R%
Roots 50 0.145 0.29 50 0.155 0.31 70 0.352 0.50
Stems 25 0.322 1.29 50 0.178 0.36 70 1.050 1.50
Flowers 25 0.050 0.20 100 0.215 0.21 70 0.168 0.24
Fruits 75 0.121 0.16 75 0.132 0.18 71 0.201 0.28

The high extractability of alkaloids (free) using the
Soxhlet device are due to the good solubility of the
alkaloids (free) of this plant in dichloromethane

and heat, especially that the boiling point of this

solvent (40°C) is smaller compared to other
solvents, and therefore it is gentle on alkaloids that
are easily broken by heat, such as esters. Kocanci et

al. (2022) reported that using soxhlet gives the
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best yield when comparing different protocols of

alkaloid extraction.
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Fig. 1. Comparison between the alkaloids yield of the

different plant organs.

Both ETO and ALK extracts from fruits showed very
good antioxidant activity. ETO extract demonstrated
a slightly more efficiency than ALK extract. The
antioxidant activity (DPPH) of the alcoholic extract
containing various classes of phytochemical
compounds including the alkaloids is greater than
that of the alkaloids extract containing only alkaloids
(Table 2). Retama genus is known to contain
flavonoids (Louaar, S., et al., 2005) which are
responsible of wide range of activities such as
antioxidant (Ghani U., 2019). That may due to the
affinity of different classes of phytochemical
compounds including alkaloids with the used solvent.
The convergence of the antiradical activity can be
explained by the presence of alkaloids in both extracts
and it’s mainly responsible for the inhibition of the

radical DPPH.

Table 2. IC50 of the antiradical activity.

extract ETO ALK
1C50 87.20 pug/ml 97.84 ug/ml
Conclusion

We conclude from this comparative study that the
high percentage of alkaloids resides in the stems. We
found also that the best way to extract alkaloids from
this plant is to use the Soxhlet device. In addition of
that, the fruit extracts showed very interesting

antioxidant activity.
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