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Abstract — Melia azedarach contains several phytochemical compounds such as phenols,
flavonoids, alkaloids, tannins, glycosides, steroids, saponins and terpenoids. Melia azedarach has
attracted a lot of attention from researchers as one of the most versatile herbal medicines, having a
wide range of biological activities, including anticancer, antimalarial, analgesic, anti-inflammatory,
diuretic, astringent and gastric. Polyphenol from the seeds of Melia azedarach showed antibacterial
activity against the bacteria tested (Escherichia coli and Pseudomonas aeruginosa) at all
concentrations. For the encapsulated polyphenol from the seeds of Melia azedarach, we observed a
decrease in the inhibitory effect for the bacteria tested. The biological study for the evaluation of the
antioxidant activity of polyphenol and encapsulated polyphenol was evaluated by the DPPH
method. The inhibition of the DPPH radicals of polyphenol from the seeds of Melia azedarach and
of encapsulated polyphenol from the seeds of Melia azedarach was 85.58+0.5 % and 49.52 +0.6 %

respectively.
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1. Introduction Central America (Ben Ghnaya et al.,

Melia azedarach Linn commonly 2013). Melia azedarach was successfully

known Persian” Lilac or big lilac” is a tree introduced and naturalized all over the

belonging to the Meliaceae family. Native world as decorative species because of its

of Asia, it’s presently used as tree for the blg tolerance to extreme environments as

reforestation in China, India, South and well as its high growth rate and its prolific
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production of seeds (M’rabet et al., 2017).

Melia azedarach contains  multiple
phytochemical compounds as phenols,
flavonoids, alkaloids, tannins, glycosides,
steroids, saponines and terpénoides (Jaafar
et al., 2016). Litterature have been shown
that Melia azedarach has a wide range of
biological activities, such as antimicrobial,
insecticidal, antioxidant, anti-
inflammatory, antidiabetic and anti-aging
compounds (Orhan et al., 2012; Bahuguna
et al., 2009 ; Bullangpoti et al., 2012,
Aoudia et al., 2012; Khan et al., 2014;
Aoudia et al., 2013; Khan et al., 2018;
Khan et al., 2011) and also it has been
Melia azedarach was known to fight
numerous diseases such as rheumatism,
leprosy, skin rashes, etc. This therapeutic
power is due to the wide range of chemical
compounds  such as triterpenoids,
limonoids, fatty acids and phenolic
compounds (M’rabet et al., 2017). These
last compounds are recognized for their
antioxidant potential; besides, polyphenols
possess antibacterial, antifungal,
antioxidant and antimicrobial activities
(Aissani et al., 2017). Unfortunately,
polyphenols have a weak long-term
stability, because they are sensible to the
presence of metallic ions, to the light, the
temperature, the oxygen and the enzymatic
activities. Because of their low solubility in
the water, they often present a weak
bioavailability too (Aizpurua-Olaizola et

al., 2016). Furthermore, the taste and the
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unpleasant flavour of most of the phenolic
compounds limit their uses in food or oral
medicine. A wide range of technologies
has been developed to encapsulate
polyphenols, among which the drying by
spraying, the coacervation, the trapping of
liposomes, the inclusion complexation, the
co-crystallization, the nanoencapsulation,
the freeze-drying, the yeast encapsulation
and the emulsion (Fang et al., 2010).
Cyclodextrins could be used for such
purposes. The most known and used
cyclodextrins are the B-cyclodextrin (B-
CD), the B-cyclodextrin (B-CD) and the B-
cyclodextrin (B-CD)
respectively of six, seven and eight glucose

constituted

units. The molecules of cyclodextrins
adopt a truncated cone with a hydrophobic
cavity and a hydrophilic surface (Galvao et
al., 2015; Hill et al., 2013; Rakmai et al.,
2018). Cyclodextrins can form inclusion
complexes with weakly water soluble
molecules (such as polyphenols). The
encapsulation of  polyphenols in
cyclodextrins leads to a bigger stability and
a controlled liberation (Karageorgou et al.,
2018) and increases the liberation rate and
the membrane permeability; it improves
also the conservation of foodstuffs and
masks or reduces their smell or their
unsuitable taste (Kalogeropoulos et al.,
2010). Many works explored the use of the
B-cyclodextrin (B-CD) and derivatives for
the encapsulation of polyphenols (Vlaia et
al.,2016).

Encapsulated propolis
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polyphenol extracts in  the 2-
hydroxypropyl-p-cyclodextrin ~ (2HP- -
CD) to obtain a stable active and easy to
deal material. (Diamanti et al., 2017)
encapsulated the aqueous extract of the
whole grenade fruit which is rich in
phenolic compound by the B-CD to
improve the efficiency of the aqueous
extraction of this plant. Polyphenols
extracts from green tea have been
encapsulated in three different materials,
maltodextrine (MD), B-cyclodextrin (-
CD) and a mixture of both to improve their
stability (Pasrija et al., 2015) as well as
coffee leaves phenolic extracts (Ballesteros
et al, 2017). Similar encapsulation
experiments have been achieved with
polyphenols from apple in pB-CD
nanosponges (Ramirez-Ambrosi et al.,
2014) and
Clitoriaternatea extract in alginate and

polyphenols from

arabicgums (Pasukamons et al., 2016). In
both cases, the stability and the biological
activity were preserved. Recently, we
prepared and characterized the inclusion
complexes of Melia azedarach L. seed
oil/B-cyclodextrin polymer and we proved
that the encapsulation of Melia azedarach
seed oil by lyophilization seems to be a
good alternative to maintain the quality
and the durability of the active compounds
which have been protected against their
environment (Benyacoub et al., 2018). The
objective of this present study is the

valuation of polyphenol from the seeds of
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Melia azedarach and encapsulated
polyphenol from the seeds of Melia
azedarach by tests on the total content of
phenolic compounds, antimicrobial activity
and antioxidant activity.

2. Material and methods
2.1 Vegetal material

Fruits of Melia azedarach were collected
in March 2016 at Ouled Yaich of Blida,
Algeria; plant samples were identified and
authenticated by the botanic laboratory of
Agriculture department (University of
Blidal, Algeria). These fruits were cleaned
and immersed in water during 24 hours to
separate the fleshy pulp of seeds. The
seeds were air-dried in the shade and
crushed. Next, the powder was kept at

room temperature in the darkness.
2.2 Bacterial strains

All the strains tested were provided by the
hygiene laboratory of Blida. To assess the
antimicrobial activity of polyphenol from
the seeds of Melia azedarach without and
with encapsulation, two bacterial strains
and one fungal strain were tested
(Escherichia coli, Pseudomonas

aeruginosa and Candida albicans).

2.3 Extraction of phenolic compounds
from Melia azedarach

100 g of the dried powder of Melia
azedarach seeds were extracted in Soxhlet
apparatus with 600 mL petroleum ether
(60-80 °C) for 8h. This process was firstly
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adapted for delipidation in order to
separate the hydrophobic components
(M’rabet et al., 2017 ). Then, the pretreated
powder was dried and the phenolic
compounds were extracted in a soxhlet
apparatus with 300 mL methanol for 8 h.
finally, the methanol is evaporated using a

rotary evaporator.

2.4 Synthesis of the p-cyclodextrin

polymer

The B-cyclodextrin-epichlorohydrin (B-CD
—-EP)  polymer was obtained by
polycondensation of B-cyclodextrin and
epichlorohydrin under strongly alkaline
conditions (NaOH). 0.88 mmol of p -CD
and 5 mL of NaOH solution (10%(w/w)) is
stirred for 24 h at 25°C. and 12.7 mL of EP
is addedrapidly and stirred vigorously with
a magnetic stirrer for 4 h at 60°C. Finally,
the reaction is stopped by addition of
acetone. After decantation, acetone is
removed and the solution is kept at 50°C
overnight. After cooling, the solution is
neutralized with 6 N HCI and dried at 50
°C during a night. 25 mL of acetone were
added to the resulting residue leading to
the formation of a white precipitate. The
solution was decanted and the white
product was dried in an oven at 50 ° C for
24 h (Benyacoub et al., 2018).

2.5 Total phenolic compounds (TPC)

The total content in phenolic compounds

of  polyphenols and  encapsulated

Available online at www.univ-bechar.dz/absa

polyphenols was determined with the
Folin-Ciocalteau (FC) method (M’rabet et
al., 2017). 100 pL of extract (1 mg/mL)
were added to 500 pL of the Folin-
Ciocalteure active. After 5 min, 400 pL of
Na,COs (7.5 % w) were added. After 30
minutes of incubation in the darkness at
room temperature, the absorbance of
samples was measured at 758 nm by
UV/VIS. The amount of phenolic
compounds is determined by comparison
with the calibration curve obtained with
the gallic acid. The values of GPC were
expressed in mg of gallic acid equivalent
per g of extract (mg of GAE / g of extract).

2.6 Antimicrobial activity

The antimicrobial activity of polyphenol
and encapsulated polyphenol from the
seeds of Melia azedarach is assessed by
the disk diffusion method to test the
susceptibility of microbial strains. The
aromatogram method was used to assess
the antimicrobial activity of polyphenol
from the seeds of Melia azedarach and
encapsulated polyphenol from the seeds of

Melia azedarach (Benyacoub et al., 2019).
2.7 Antioxidant activity

The antioxidant activity of the samples was
determined by using the test of DPPH
radicals trapping according to the method
described by (Hajji et al., 2018) with some
slight modifications. Various solutions of
polyphenols and encapsulated polyphenols
in methanol (0.2-1 mg/mL) were prepared.
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25 pL of each solution were added to 1 mL
of a solution of DPPH (6x10-5mol/L in
methanol). After 20 min at room
temperature in the darkness, the decreases
of the absorbance of DPPH were recorded
by UV-VIS (Spectrometer Shimadzu UV
1800 Japan) at 517 nm during 20 minutes.
The percentage of inhibition of the DPPH
radical was calculated with the butyl
Hydroxyanisole (BHA) using the same
method for different concentrations (0.2-1

mg / ml).
3. Results and discussion
3.1 Total phenolic compounds (TPC)

The content in phenolic compounds of
Melia azedarach seed polyphenol and
encapsulated Melia azedarach seed
polyphenol was determined by the method
of Folin-Ciocalteu by using the gallic acid
as standard. The total content in phenolic
compounds of polyphenols of seeds of
Melia azedarach was evaluated to 71.085
+ 2.657 mg GAE/g, while the content in
phenolic compounds of encapsulated
polyphenols of seeds Melia azedarach was
26.72+3.527 mg GAE/g. The total content
of polyphenol compounds of encapsulated
polyphenols of seeds Melia azedarach is
lower than that of polyphenols of seeds
Melia azedarach (Figure.l). It is estimated
that the total phenolic content of
polyphenol was protected in the capsule.
(Teixeira et al., 2013) encapsulated black
pepper oleoresin by HP-B-CD and stated
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that the total phenolic content of pepper
was protected in the inclusion complex
black pepper oleoresin-HP-B-CD as (Li et
al., 2017) encapsulated the phenolic extract
of plum and they showed that phenol-rich
phenolic extract. But the coating agents
reduced the concentration of the active
ingredient in the capsule. The results of
this study shows that the total phenolic
content of polyphenols of seeds Melia

azedarach is protected in the capsule.

TPC (mg GAE/g)

polyphenol encapsulated polyphenol

Figure 1. The total phenol content in the
polyphenol and in the encapsulated
polyphenol from the seeds of Melia

azedarach.
3.2 Antimicrobial activity

polyphenol from the seeds of Melia
azedarach showed antibacterial activity
against the bacteria tested (Escherichia coli
and Pseudomonas aeruginosa) at all
concentrations. Where antifungal activity
(Candida albicans) was observed only at

10 mg.mL?. The greatest inhibition is
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observed for Escherichia coli with a zone
of inhibition (15 mm for the concentration
of 10 mg.mL™).

Pseudomonas aeruginosa presents a zone
of inhibition (10 mm for the concentration
of 20 mg.mL™.
presents a zone of inhibition (10 mm for
the 10 mg.mL™).
encapsulated polyphenol from the seeds of

For Candida albicans,

concentration  of

Melia azedarach, we observed a decrease
in the inhibitory effect for the bacteria
tested. (Pinho et al., 2014) encapsulated
gallic acid by B-CD and showed that the
antibacterial activity of gallic acid is
reduced during encapsulation by B-CD.
The results of this study show that the p-
CD polymer can protect the polyphenols.

Table 1: Results of antimicrobial activity
test of polyphenol and encapsulated
polyphenol from the seeds of Melia

azedarach

Zone of inhibition (mm)

c Candida albicans Pseudomonas Escherichia coli ATCC
(mg. ATCC 24433 aeruginosa 25922 G(-)
mL?) ATCC 27853G ()
Polyphenol | Encapsulated Polyphenol | Encapsulate | Polyphenol | Encapsulated
polyphenol d polyphenol polyphenol
40 7 7 07 07
20 10 7 08 08
10 10 9 8 7 15 10
05 8 7 10 09
25 8 8 08

3.3 Antioxidant activity
The Figure. 2 represents the antioxidant

activity by the trapping capacity of DPPH
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contained in polyphenol and encapsulated
from the seeds of Melia
regard to the butyl
(BHA) at
[0.2-1 mg/mL].The

polyphenols from the seeds of Melia

polyphenol
azedarach with
hydroxyanisole various

concentrations

azedarach present a strong antioxidant
activity (85.58+ 0.5 % of DPPH radicals
trapping at 1mg/mL); the encapsulated
polyphenol from the seeds of Melia
azedarach for their part present a lower
antioxidant activity (49.52+0.6 % of DPPH
radicals trapping at 1mg/mL) (Figure.2).
(Ballesteros et al., 2017) encapsulated
polyphenol extracted from spent coffee
grounds by two different methods using
three different membranes such as
maltodextrin, gum arabic and combination
of two membranes and showed that the
polymers used are preserving the active
components phenolic compounds extracted
from coffee grounds. This study shows that
the B-CD-EP polymer constitutes a barrier
and can block the active polyphenol
compounds from the seeds of Melia
azedarach during the reaction with the
DPPH radicals. So, we could conclude that
the encapsulation method could protect the
active components of polyphenol against

the effect of temperature and light.
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Figure 2. DPPH radical scavenging (%)
for BHA (W), polyphenols (™) and
encapsulated polyphenols from the seeds
of Melia azedarach (') at various
concentrations [0.2-1 mg/mL].

4. Conclusion

This study showed that the polyphenol of
Melia azedarach seed very rich in phenolic
compounds. polyphenol from the seeds of
Melia azedarach confers significant
antimicrobial and antioxidant properties.
The results of this study showed that the
use of the B-cyclodextrin-epichlorohydrin
polymer as a matrix can create a protective
barrier around the polyphenols of Melia
azedarach seeds to protect the most active
compounds from environmental damage

and ensure long shelf life.
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