\V\:\?«.
/ crocean S
\‘\

v » "-.
/(«lmm/ / ?// emu/u ‘»\k\‘\\

Moroccan Journal of Chemistry

A ISSN: 2351-812X

http://revues.imist.ma/?journal=morjchem&page=Ilogin AE2016
Ab. Oussaid & al. / Mor. J. Chem. 8 N°4 (2020) 896-904

Phytochemical study and evaluation of the antioxidant activity of extracts of
Opuntia Ficus-Indica cladodes from the Oriental of Morocco and the effect
of microwave activation on the drying time of the plant

Ab. Oussaid®”, M. Azouagh®, A. Ibn Mansour®, M. Azzouzi®, M. Koudad®, Ad.

Oussaid®

® Laboratory of Molecular Chemistry, Materials and Environment, Multidisciplinary Faculty of Nador, B.P. 300,
Selouane, Nador 62700, Mohammed First University Oujda, Morocco.
®) Laboratory of Applied Organic Chemistry, Faculty of Sciences of Tétouan, Abdelmalek Essaadi University,

Morocco.

* Corresponding author:
aoussaid69@gmail.com
Received 24 March 2020,
Revised 05 sept 2020,
Accepted 09 sept 2020

Abstract

In the present work, the phytochemical study and evaluation of the antioxidant
activities of the crude extracts of various solvents with increasing polarity (ethanol>
acetone> dichloromethane > ethyl acetate > hexane) on fine dried cladode powder was
studied. Each microwave oven power (500, 350, 160 and 90 W), of an Opuntia ficus-
indica (OFI) medicinal species of the Cactaceae family collected in the rural commune
of Bni Rais in Taourirt province of Oriental of Morroco. The phytochemical screening
showed the presence of the studied chemical compounds (Flavonoids, Tannins,
Quinones and Steroids) rich in powers of 500W and 350 W, especially in extracts with
ethanol and acetone. The antioxidant activity of OFI cladodes extracts was evaluated
by the DPPH (2,2-diphenyl-1-picrylhydrazyl) free radical scavenging method. The
results obtained show that the acetone extracts have a very important activity,
especially at the power of 500 W, ICso = 0.29 mg/ml is found followed by the ethanol
extract with a value of ICso equal to 0.34 mg/ml. After the results we realize that the
power 500 W showing antioxidant activity of each solvent extract (Et, Ac, Dc, AE and
Hx) greater than that of the power 350, 160 and 90 W respectively (IC50: 500 W
<350W <160 W <90 W). Also, the effect of microwaves on the duration of drying of
the plant was assessed (40 min under microwave activation compared to 17.5h of
conventional heating). The cleaning activities of all extracts, however, were
significantly low compared to the reference standard of ascorbic acid with a sequence
ICs0 = 0.114 mg/ml, used at the same dose.
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1. Introduction

The plant is indispensable for humans since its appearance. It has been too beneficial in terms of its nutritional use of
clothing and especially medical. Until the beginning of the 20th century, almost all medicines were of plant origin
through the centuries, human traditions have developed the knowledge and use of medicinal plants to improve the
health of men [1]. The medicinal properties of plants are due to products synthesized by the plants themselves called
secondary metabolites [2]. Many secondary metabolites, mainly polyphenols, are antibiotics in the broadest sense
because they protect plants against fungi, bacteria, animals and even other plants [3]. Phenolic compounds are also
known for their biological activities that are directly related to the health of humans. They are used in chemotherapy
and in the treatment of several types of cancer [4-6]. They are present as ingredients in several cosmetic preparations
used in the treatment of cellular aging and the protection of the skin [7]. The plants possess thousands of active
substances inside their organs (leaves, flowers, roots...) and can, according to chemical techniques (extraction,
distillation...), allow the isolation of the active principle for its use in pharmacy. These natural remedies are often very
effective with few recognized side effects than many synthetic drugs, but can still be deadly or toxic to the body when
misused [8]. The countries of the Mediterranean Basin in general are Morocco in particular is characterized by a mild
climate with long periods of sun, which leads to a great diversity of plants in terms of aromatic and medicinal plants.
Among these plants are the prickly pear or Opuntia Ficus Indica which is a plant widely used in traditional medicine in
addition to being the subject of many modern medical studies [9-15]. Considering the importance of cladodes of the
prickly pear, we conducted a study on phytochemical screening and evaluation of the antioxidant activity of extracts of
various solvents to the increasing polarity dried by microwaves at different powers.

2. Materials and methods

2.1. Materials

Whirlpool microwave oven: white color - JC 218 WH, magnetic agitator, organic solvents (ethanol, acetone,
dichloromethane, ethyl acetate & hexane), Fecls, NaOH, HCI, H,SO. Zinc, Wagner’s reagent, acetic anhydride,
Ascorbic acide, 2,2-Diphenyl-1-picryhydrazyl (DPPH), coffee grinder, Rotary evaporator (Buchi R-200), Vacuum
filtration.

2.2. Harvest

Samples of cladodes of Opuntia ficus-indica were harvested in the rural commune of Bni Rais (Taourirt Province), in
the eastern region during the last week of March and the beginning of April (2019). The sampling was carried out in
the laboratory of the department of Chemistry at the Multidisciplinary Faculty of Nador, University of Mohammed I,
Oujda, Morocco. (X (m) : 488 880,39 ; Y (m) : 3756 650,91 ; Z (m) : 3 756 650,91).

2.3. Preparation of extracts

All the extractions were carried out under the same operating conditions. Each extraction was carried out by
maceration of a mass of fine powder obtained by drying the samples of cladodes under microwave activation at
different powers (500, 350, 160 and 90 W) in a volume of an organic solvent 1: 5 (m: v), and under mechanical
stirring at room temperature. Using various solvents of increasing polarity (Ethanol> Acetone> Dichloromethane >
Ethyl acetate > Hexane). The extract solutions were filtered with filter paper, then pooled and concentrated using a
rotary evaporator in 35-55°C. The extracts obtained from various solvents of each power are then stored at a
temperature of -14°C in the absence of light until they are used.
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2.4. Phytochemical screening
Qualitative phytochemical tests can detect different chemical families present in plant extracts by coloring and
precipitation reactions [16, 17].

2.4.1. Detection of Flavonoids

To 5 ml of each extract (Et, Ac, Dc, AE and Hx), add a few drops of concentrated HCI and a few milligrams of
turnings of magnesium or zinc. The presence of Flavonoids is confirmed by the appearance of a red or orange color
[18].

2.4.2. Detection of Tannins

A volume of 2 ml of each extract is added 2 to 3 drops of the 1% FeCls solution. After a few minutes of incubation,
the ferric chloride develops a green-black coloration which indicates the presence of Catechin or blue-black Tannins
which reveals the existence of Gallic Tannins [18].

2.4.3. Detection of Alkaloids
2 ml of Wagner's reagent (2 g of potassium iodide KI + 1.27 g of iodine I, + 100 ml of distilled water) is added to 2 ml
of each extract. The appearance of a yellow or brown white precipitate indicates the presence of Alkaloids [19, 20].

2.4.4. Detection of Steroids
Liebermann-Burchard reaction: To 5 ml of our extracts, 5 ml of acetic anhydride and a few drops of concentrated
H,SO, are added. The Steroids give according to this reaction a red coloring [21].

2.4.5. Detection of Quinones
On a volume of each extract, a few drops of 1% NaOH are added. The appearance of a color that turns yellow, red or
purple indicates the presence of Quinones [22].

2.5. Antioxidant activity

The ability to trap 2,2-diphenyl-1-picrylhydrazyl (DPPH) was determined by the standard method with some
modifications [23]. Briefly, 0.05 ml of different concentrations (0.01-0.3 mg/ml) of each extract are added to 1.95 ml
of the methanolic DPPH solution of 6.34 x 10®° M. After incubation for 30 minutes in the dark and at room
temperature, the absorbance is measured at 517 nm against a methanol blank and the DPPH solution. The radical-
sweep activity of DPPH was calculated as follows [24]:

1P (%) = (A blank — Asamp|e/ Ablank) x 100

IP (%) : percentage of inhibition, Asampie : Absorbance of the sample (with presence of the extract) and A piank : Negative
control absorbance (without presence of the extract). The ascorbic acid is used as a positive control, and the extract
concentration which inhibits 50% (ICso) of the DPPH radical is calculated from the graph of the percentage of
inhibition as a function of the concentration of the extracts (Et, Ac , Dc, AE and Hx) of each microwave power (500,
350, 160 and 90 W), using the exponential equation.

3. Results and Discussions
3.1. Humidity
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The measurement of the moisture content indicates that snowshoes of the prickly pear are generally very rich in water,
which can sometimes reach the value between 88% and 95% of the total mass with a low value of dry matter. The
table 1 below lists the results found for the sample in various powers (500, 350, 160 and 90 W).

Table 1. Humidity level

samples Equivalent temperature (°C) Dryingtime H (%)
A (500 W) 80 40 min 7.6
Conventional heating 80 175h 7.8

B (350 W) 70 50 min 7.6

C (160 W) 58 100 min 9.6

D (90 W) 37 180 min 10.1

The highest moisture content is found in samples A and B with a value equal to 92.4%. On the contrary, the lowest
values of rates are observed for the samples C and D which are respectively equal to 90.4% and 89.9%. The drying
time clearly depends on the power (W) of the microwave oven with which it works. We find that the speed of drying
rackets varies proportionally to the microwave irradiation power used. OFI snowshoes are characterized by the
containment of a large quantity of water which represents a valuable source of liquid for animals in arid zones. The
difference between conventional drying (oven) and microwave drying is quick and efficient compared to conventional
heating since working in similar conditions, we found that there was a considerable reduction in the mass of the
sample under the microwaves (from 100g to 7.7g) compared to the oven (from 100g to just 92.64g). It took 17.5 hours
to completely dry the fresh rackets under conventional heating (at 80 °C) compared to only 40 min under microwave
activation at 500 W (which corresponds to 80 °C), so there is a specific microwave effect.

3.2. Extraction yields

In this study, the maceration extraction method using five solvents with increasing polarity (Ethanol> Acetone>
Dichloromethane > Ethyl acetate> Hexane). Extraction is the crucial step towards the recovery and isolation of
phytochemicals from plant material of cladodes of the prickly pear. Table 2 shows the extraction yields in various
powers 500, 350, 160 and 90 W, it is clear from these results that the highest yield is obtained in the ethanolic extract
with the decrease of the irradiation effect of microwave oven (500 W to 90 W) value 2.75% to 9.1%, against other
extracts of various powers that change randomly in varying proportions. The variation in the yield of the extracts is
attributed to the polarity of the extraction solvent and its ability to solubilize the compounds.

Table 2. Extraction yields of various microwave oven powers

Microwave oven powers (W)
500 350 160 90

Extraction yields (%0)

Et 275 6.3 8.5 9.1
Ac 122 183 166 21
Dc 176 205 183 4
AE 15 13 092 32
HXx 112 084 091 2
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These results are in good agreement with the fact that the extractable compounds were more pronounced with solvent
polarity and confirmed the usefulness of the screening process to identify the best solvent and the best power that can
be used for unnecessary antioxidant activities. So far, no literature has compared the five extracts of various solvents
to different powers in this study.

3.3. Phytochemical screening

Of the solvents used for the extractions, ethanol is the solvent that produced the largest amount of mass extracted in all
microwave powers, and the smallest hexane. These results suggest the use of ethanol as a solvent indicated for the
extraction of natural chemical compounds. The phytochemical screening of extracts obtained (Table 3) under the
powers (500 W to 90 W) is the richest in chemical compounds (Flavonoids, Tannins, Quinones and Steroids)
especially for the ethanolic and acetonic extracts, and that the Alkaloids have not detected in any extract.

Table 3. Phytochemical Screening of OFI cladode extracts under the powers of 500 W at 90 W (Et = Ethanol,
Ac= Acetone, Dc = Dichloromethane, AE = Ethyl acetate, Hx = Hexane).

Extracts
Secondary metabolites  Flavonoids . Alcaloides
Tannins (green-black) o
(red-orange) (brown precipitation)
Powers Et Ac AE Dc Hx Et Ac AE Dc Hx Et Ac AE Dc Hx
500 W + o+ - - - + o+ + + - - - - - -
350 W + + - - - + + o+ - - - - - - -
160 W + + + + - - + - + - - - - - -
0 W + o+ - - - + - - - - - - - - -
Extracts
Secondary metabolites . .
Stéroids (red) Quinones (yellow)
Powers Et Ac AE Dc Hx Et Ac AE Dc Hx
500 W + - + - -+ 4+ o+ + o+
350 W + - - - -+ o+ o+ o+ o+
160 W + -+ - - + O+ o+ 4+ o+
oW + o+ - - -+ o+ o+ o+

(+): Presence of compounds, (-): Absence of compounds
The compounds characterized in the various tests are known for their medicinal importance. For example, phenolic
compounds derived from medicinal plants show biological activities such as: antioxidant activity, antibacterial activity

and antifungal activity [25-27].

3.4. Antioxidant Activity
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DPPH is an intense violet color radical. The measure of the effectiveness of an antioxidant (ability to fix free radicals,
thus stop the propagation of the chain reaction) is achieved by measuring the decrease in violet color. The
measurement of the optical density was carried out spectrophotometrically at 517 nm. Figure 1 shows the variation of
the percent inhibition as a function of the concentration of OFI cladode extracts under different potencies (0.01-0.3
mg/ml). For comparative purposes, using ascorbic acid as a reference antioxidant, used at the same dose.
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Figure 1. Percentage of DPPH radical inhibition by extracts of each power: (A) = DPPH of 500 W, (B)= DPPH of
350W, (C) = DPPH of 160 W, (D) = DPPH of 90 W.

The 1Cso value is defined as the concentration of extract that inhibits 50% of the free radical DPPH. This value is
calculated by modeling the percent inhibition as a function of the extract concentration using the exponential equation.
The ICso’s of each of the different extracts in different microwave oven powers (Table 4). According to Kadri et al., A
lower ICsp value indicates higher antioxidant activity [28].

Table 4. IC50 inhibitory concentrations of the test from DPPH

I1Cs0 (mg/ml)
Extracts Conventional drying Microwave drying (W)
80°C 90 160 350 500
Ethanol 0.39 0.48 0.44 042 0.34
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Acetone 0.31 052 038 0.32 0.29

Ethyl acetate 0.49 - 0.54 0.48 0.45
Dichloromethane 0.53 - 0.68 052 0.48
Hexane 0.54 - - 0.53 0.50

Ascorbic acid 0.114 mg/ml

These results revealed that all extracts exhibited dose dependent scavenging effects. In power 500 W, the acetone
extract therefore has the highest antiradical activity (ICso = 0.29 mg/ml), followed by the ethanol extract with an 1Cs
of the order 0.34 mg/ml. The lowest antiradical activity was expressed by the hexane extract (ICso = 0.50 mg/ml). We
find that the DPPH of the 500 W power showing antioxidant activity of each extract (Et, Ac, Dc, AE and Hx) greater
than that of the power 350 W, 160 W and 90 W respectively (ICso: 500 W <350 W <160 W <90 W). The cleaning
activities of all the extracts, however, were significantly lower compared to the reference standard of ascorbic acid
(ICs0 = 0.114 mg/ml), And also, it can be deduced that the 1Cso of the acetone extract in the 500 W power (microwave
drying) and in the temperature 80 °C (conventional drying) are almost equal (0.29 mg/ml = 0.31 mg/ml). Acetone
extracts are a good DPPH radical scavenger. This can be explained by its richness in substances possessing hydrogen-
donating capacities via their hydroxyl groups, as well as by their capacity to give electrons to act as an antioxidant.
The difference observed between the DPPH scavenging capacity of OFI cladodes extracts dried in a microwave oven
at 500, 350, 160 and 90 W power could probably be attributed to differences in phenolic contents due to the effect of
Microwave oven irradiation (the power effect W).

4. Conclusion

Recent decades have been marked by a particular interest in the development of medicinal plants as a source of natural
bioactive substances. Polyphenols are a family of compounds that are ubiquitous in the plant kingdom. They seem
particularly interesting, because of their strong antioxidant power. Concerning the specific effect of microwaves
activation could be demonstrated only in the case of drying time of the plant which has been considerably reduced
under microwave activation compared to conventional heating (oven) from 17.5 h by conventional heating at 40 min
under microwaves irradiation at a similar temperature of 80°C. However, the yield and antioxidant activity are
substantially the same for both drying modes. The antioxidant activity of cladodes extracts (OFI) was evaluated by the
DPPH free radical scavenging method. The results obtained showed that the acetone extracts have the most important
activity (1Cs0=0.29 mg/ml), and this activity also increases with the increase of the microwave power (90 to 500 W).
The acetone and ethanol extracts of Opuntia ficus-indica cladodes are a natural and promising source of chemical
molecules with important antiradical activities. These activities still remain significantly less than that of ascorbic acid
(1C50=0.114 mg/ml), but they are crude samples containing a large number of different compounds. It is therefore very
likely that they contain compounds which can be compared to that of ascorbic acid. Further research is needed to
identify, isolate and purify these constituents.
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