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Abstract— The halophyte plant
Mesembryanthemum crystallinum (family:
Aizoaceae), widely wused in the traditional

medicine, was chosen for this study. There is no
much information about the antioxidant activities
of this plant growing in the East Libya coasts. The
most of studies conducted confirmed the responses
of this plant to the abiotic stresses. Methanolic
extract was screened by applying general chemical
tests for flavonoids, glycosides, reducing sugars,
tannins, and saponins, proteins, and free amino
acids. Preliminary phytochemical screening
indicated the presence of phenolic compounds and
flavonoids in the methanolic extracts of the plant.
We demonstrate a high antioxidant activity in the
methanolic extract of the plant by using the 1,1-
diphenyl-2-picrylhydrazyl (DPPH) method in
concentration dependence manner. In term of
antimicrobial activity the methanolic extract of
plant revealed a broad spectrum activity against 3
strain of gram negative bacteria (Escherichia coli,
Pseudomonas aeruginosa and Neisseria
gonorrhoeae) and 3 strain of gram positive
bacteria (Bacillus subtilis, Staphylococcus aureus
and Streptococcus faecalis. The medicinal
properties can be attributed in part to the
presence of polyphenolics compounds in the plant
extracts.

Keywords— Mesembryanthemum crystallinumm,
phenolic, flavonoid, antioxidant, and antimicrobial.

. INTRODUCTION

Global use of herbs as food or for therapy
was known since the early days of human kind. They
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continue to be used throughout the world for health
promotion and treatment of disease especially on
developing countries and  Africa. According to
whom apparitional 25% of drugs presented
worldwide were derived from plants. Herbs matter
than drugs are after used in health care became they
are affordable and there is belief that herbs. Since,
natural products are inherently safe and efficacy they
can be obtained over a wide range of doses.
Oxidative stress is well known to be involved in the
pathogenesis of lifestyle-related diseases, including
atherosclerosis, hypertension, diabetes mellitus,
ischemic diseases, and malignancies. Oxidative stress
has been defined as harmful because oxygen free
radicals attack biological molecules such as lipids,
proteins, and DNA. The human body is constantly
under oxidative stress arising from exogenous origins
(e.g., ultraviolet rays) and endogenous origins (at the
cellular level where mitochondria are involved). One
of the mechanisms by which anticancer agents and
radiation therapy exert their effects is through
apoptosis of cancer cells. Oxidative stress is also
involved in the problem of resistance to these
treatments (Tsajimoto Y, et al. 1993). A large
number of medicinal plants and their purified
constituents have been shown to have beneficial
therapeutic potential. Natural antioxidants may
function as reducing agents, free radical scavengers,
complexes of pro-oxidant metals, and quenchers of
singlet oxygen (Hanasaki Y. et al. 1994). Currently
there is considerable interest in new natural
antioxidants to replace the synthetic ones that are
used in foods and cosmetics.

Halophytes are known for their ability to
overcome and quench these toxic ROS, since they are
equipped with a powerful antioxidant system
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(Hernandez JA, et al. 2000) (Qiu-Fang Z, et al.
2005).

Mesembryanthemum crystallinum (family:
Aizoaceae) is found on a wide range of soil types,
from well-drained sandy soils (including sand dunes),
to loamy and clay soils. It can tolerate nutritionally
poor or saline soils. As with many introduced species
it also grows in disturbed sites such as roadsides,
rubbish dumps and homestead yards. The plant is
covered with large, glistening bladder cells or water
vesicles, reflected in its common names of common
ice. The species of Mesembryanthemum in general
were traditionally used as emollient, leaf juice used to
soothe inflammation of the mucous membranes of the
respiratory or urinary system. In Europe, the fresh
juice has been used to treat water retention, painful
urination and soothe lung inflammation (Bouftira I, et
al. 2012). The leaves of plant contains several
flavonoids (include; rutin, hyperoside, catechin,
ferulic acid and catechol tannins). Flavonoids are a
group of naturally occurring  polyphenolic
compounds ubiquitously found in plants (Carlo Di G,
et al. 1999).

Numerous publications have investigated
the antioxidant activities of flavonoids and how they
can contribute to the treatment of several diseases.
Considering these publications, they indicate that
biological and pharmacological effects of flavonoids
may depend upon their behaviour as either
antioxidants or as prooxidants (Mihaela I. et al, 2009)
(Cao G. et al. 1997).

The increasing number of antibiotic resistant
bacteria motivates prospective research toward
discovery of new antimicrobial active substances.
There are, however, controversies concerning the
cost-effectiveness of such research with regards to
the description of new substances with novel cellular
interactions, or description of new uses of existing
substances to overcome resistance. Therefore, there is
an urgent need to search for new antimicrobial
compounds with these chemical structures and novel
mechanisms of actions.

The antimicrobial properties of the plant
extracts and photochemical can be of great
significance in therapeutic treatments. In the last few
years, a number of studies have been conducted in
different countries to prove such efficiency
(Almagboul A. Z. et al. 1985) (Artizzu N. et al.
1995)
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Many plants have been used because of their
antimicrobial activities which are due to compounds
synthesized in the secondary metabolism of the plant.
These products are known by their active substances,
for example, the phenolic compounds which are part
of the essential oils (Jansen A.M. et al. 1987) as well
as in tannin (Saxena G. et al. 1994).

In the present work, the halophyte plant
Mesembryanthemum crystallinum (family:
Aizoaceae), widely used in the traditional medicine,
under quantitative estimation for the general phenolic
and specific flavonoids contents. Antioxidant and
antibacterial activities were also investigated.

1. METHODS

1.Plant collection and Extract preparation —

The aerial parts of Mesembryanthemum
crystallinum plant were collected during July 2016
from Deryana town, about 30 km east of Benghazi /
Libya. The department of Pharmacognosy (Faculty
of Pharmacy, University of Benghazi) identified the
plant which then was dried at open air after washed
with tap water. Prior the extraction the dried plant
was gradually by using mortar and then finely
powdered by using blender. The powdered plant was
used for extraction, phytochemical screening,
antioxidant, antimicrobial study.

200 gram of the plants dried powders was
gradually extracted by continuous soxhlation with
petroleum ether, chloroform, ethyl acetate and
ethanol (500 ml), respectively. All fractions were
evaporated to dryness using rotatory evaporator. The
different fractions were reconstituted in their
extraction solvent to give the required concentration
needed in this study.

100 gram of dried plant was extracted by
methanol (70%) through exhaustive cold maceration.
The solvent was evaporated under reduced pressure
(at 40 C°). dried extractives saved for biological
examination.

2.preliminary phytochemical screening of the
plant extracts-

Preliminary screening of the different extracts of
Mesembryanthemum crystallinum were performed to
investigate the presence or absence of the different
phytochemical constituents such as phenolics,
flavonoids, tannins, saponins and alkaloids using
standard procedures described by (Alex B. et
al.2012).
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A. Quantitative Estimation of Total Phenolic
Constituents:

Total phenol contents of different extracts
were determined by the modified Folin-ciocalteu
method according to (Omoruyi B E. et al. 2012). An
aliquot of 0.5 ml of each extract (1 mg/ml) was
mixed with 25ml Folin- Ciocalteu reagent
(previously diluted with distilled water 1:10 v/v) and
2ml (75% wi/v) of sodium carbonate (Na2CO3). The
tubes were vortexed for 15 s and allowed to stand for
30min at 40 °C for colour development. Absorbance
was then  measured at  765nm  using
spectrophotometer (Spectro UV-VIS double, 110V,
60Hz, Serial No. Double 001158, Labomed, Inc.
U.S.A.). Total phenolics content of different extracts
were expressed as mg/g tannic acid equivalent using
the following equation from the calibration curve: Y
= 0.4879x%, R2= 0.9064, where x is the absorbance
and Y is the tannic acid equivalent in mg/g. The
experiment was conducted in triplicate and the results
were expressed as mean + SD values.

B. Quantitative estimation of total flavonoids:

Total flavonoid contents of different extracts
were determined by method described by Ordonez et
al. based on the formation of a flavonoid-aluminium
complex (Ordonez AAL. et al. 2006). 0.5ml of
various solvent extracts (Img/ml) was mixed with
0.5ml of aluminium chloride prepared in (2% in
ethanol). The resultant mixture was incubated for
60min at room temperature for yellow colour
development which indicated the presence of
flavonoid. Absorbance was measured at 420nm using
UV-VIS spectrophotometer. Total flavonoid content
was calculated as quercetin equivalent (mg/g) using
the following equation based on the calibration curve:
Y =0.217x, R2 = 0.9582, where x is the absorbance
and Y is the quercetin equivalent.

C. Quantitative estimation of total flavonols:

Total flavonoid contents of different extracts
were determined by method described by (Omoruyi
B E. et al. 2012). The reaction mixture consisting of
2 ml of the sample, 2 ml of aluminium chloride
prepared in (2% in ethanol) and 3 ml of sodium
acetate solution (50 gm/I) was allowed to incubate for
2.5 h at 20 °C. Absorbance at 440 nm was measured.
Total flavonol content was calculated as mg/g of
quercetin equivalent from the calibration curve using
the equation: Y Y = 0.217%, R2 = 0.9582 where x is
the absorbance and Y is the quercetin equivalent.
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3. Scavenging activity of 2,
Picrylhydrazyl (DPPH) radical:

2-Diphenyl-1-

The effect of methanolic extract on DPPH
radical was estimated using the method of (Hosny
M. et al. 2002), with some modification. 1.9ml of
DPPH-ethanol solution (300pM) was mixed with
0.1ml of different concentrations (6.5-500ug/ml) of
plant extract. The reaction mixture was vortexed
thoroughly and left in the dark at room temperature
for 30min. The absorbance of the mixture was
measured spectrophotometrically at 517nm. Gallic
acid was used as standard drug. The percentage of
free radical scavenging was calculated according to
the following equation: % scavenging = (1-Sample
absorbance517/blank absorbance517) X 100.

4. Antibacterial Activity:

The antimicrobial activity of the methanolic
plant extract was performed against selected
bacterial strains of standard properties. The tested
Gram positive bacteria were [Bacillus subtilis ATCC
6051, Streptococcus faecalis ATCC 19433 and
Staphylococcus aureus ATCC 12600]. The Gram
negative bacteria included [Escherichia coli ATCC
11775, Pseudomonas aeruginosa ATCC 10145 and
Neisseria gonorrhea ATCC 19424]. The prepared
extract (aerial parts) was separately tested against
the selected strains at concentration of 20 mg/mi
adopting the disc agar diffusion method. Discs
impregnated with tetracycline as antibacterial
standards.

5. Statistical analysis:
The experimental results were expressed as
mean + standard deviation (SD) of three replicates.

I1. RESULT

1.RESULTS OF PHYTOCHEMICAL SCREENING AND
QUANTITATIVE ANALYSIS:

The result of the preliminary phytochemical
screening give a clear evidence for the presence of
phenalics, flavonoids, tannins, saponins and alkaloids
in addition to carbohydrates and sterols. The tests
also revealed that the absence of anthraquinones.

Table 1: Results of phytochemical screening for the
different extracts of M. crystallinum

Plant Extracts
Constituents Petroleum Ethyl Ethan
Chloroform
ether acetate ol
Phenolics - + ++ +++
Flavonoids - + ++ +++
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Tannins ++ +++

Anthraquinones

Alkaloids

Saponins - - + +

Carbohydrates ++ ++

Sterols +++ +

Absent (-ve), Low in abundance(+), Moderate in
abundance(++), High in abundance(+++).

Results represented in table (1) showed the results in
a qualitative manner. Quantitative analysis results for
the total phenolic and flavonoids of different plants
extracts showed in table (2).

Table 2: Results of quantitative estimation of total
phenolics, flavonoids and flavonols

Extracts Total_ Total_ Total
Phenolics Flavonoids Flavonols

Ethanol 414.71 146.18 4.16
Extract +0.23 +2.52 +3.13
afg‘;’t'e 119.31 56.32 0.81
+0.66 +1.97 +1.09

Extract
Chloroform 33.40 23.76 0.32
Extract +2.91 +1.99 +0.45

Result were expressed as mean = slander deviation

2. RESULTS OF ANTIOXIDANT

The ability of plant to scavenging the free
radical was determined by using the DPPH method.
The antioxidant activity data were presented in (table
3), in terms of IC50 + SD, which is the concentration
in mg/ml causing 50% inhibition of the free radical.

Table -3 The antioxidant activity of
Mesembryanthemum crystallinumm in terms of
1C50+SD
Sample DPPH
%Inhibition *
Methanolic extract of M
Crystallinum 20 pg/ml 27.210.02
Gallic acid 30£0.02

*Values are presented as mean + SE of 3-test sample
observations, P <0.05 for all values
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Conc. (png/mL) Radical scavenging
activity (%)

0.61 1.5

2.44 1.9
9.77 12.0
39.06 56.6
156.25 57.7
625.00 58.9
2500.00 65.6

Table -4 Radical scaveneging activity of different
concentrations of methanolic extract of

M crystallinumm

3. RESULTS OF ANTIBACTERIAL

The antimicrobial activity of methanolic
extract of M. crystallinum was studied against gram
positive bacteria and gram negative bacteria
(Staphylococcus aureus, Streptococcus faecalis and
Bacillus subtilis) and (Escherichia coli, Neisseria
gonorrhoeae and Pseudomonas aeruginosa )
respectively.

Table- 5 The antimicrobial activity of the methanolic
extract of Mesembryanthemum
crystallinumm aerial part, against Bacteria
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Inhibition zone diameter
(mm/mg sample)
microorganism Gram
reaction Tetracycline Methanolic

extract
Escherichia coli G -ve 30 11
Pseudomonasaeruginosa G -ve 30 12
Neisseria gonorrhoeae G -ve 31 13
Bacillus subtilis G +ve 29 22
Staphylococcus aureus G +ve 28 18
Streptococcus faecalis G +ve 31 16

V. DiscussioN

The result of phytochemical screening revealed the
presence of different phytochemical
constitutes. Generally, phenolic, flavonoids and
tannins represented in the chloroform, ethyl acetate,
and ethaolic extracts with a special concern to the
later one. sterols are detected in petroleum ether
extracts of plants, and low in abundance in
chloroform extract. Carbohydrates found in
moderate amount in ethyl Acetate and ethanol
extracts. Furthermore, Phytochemical screening tests
revealed the absence of anthraginoun and alkaloids
in all plant extracts (table 1). On the other hand,
guantitative estimation of the phenolics and
flavonoids in the extracts of our present plant give a
clear evidence for the high quantities of these by-
products percentage (table 2). The present results
confirmed the result obtained from the study carried
out on the plant showed that, the plant extract had
antibacterial activity against Staphylococcus aureus,
Escherichia coli, and Pseudomonas aeruginosa
Vander W. E. and Pretorius A. J. C. (2001). In
addition it was similar to the results of In vitro study
which found that the fresh leaf juice and aqueous
extract of dried leaf showed antimicrobial activity
against Staphylococcus aureus and Pseudomonas
aeruginos. The antibacterial activity of the (crude
extract) was attributed to the presence of different
flavonoids as well as tannins (Vander W. E. and
Pretorius A. J. C. 2001).
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According to finding it has been found that the
methanolic extract of Mesembryanthemum

crystallinumm had significant scavenging activity
on the DPPH radical that possessed a high
antioxidant activity compared to gallic acid. The
antioxidant effect of extract could be explained due
to the presence of phenolic compound as reported
that there is a linear relationship has been found
between the total phenolic content and the
antioxidant activity of the studied extracts (Oth
mane T. et al. 2016). Additionally, it was
concluded that , the antioxidant activity of phenolic
compounds is principally due to their redox prop-
erties, which make them act as reducing agents,
hydrogen donors, and singlet oxygen quenchers
(Scalfi L. et al.2000). These results may be give a
reason for the activity of the plant as antibacterial
and antioxidant.

V. CONCLUSION

The finding of the present study confirmed that the
aerial part of Mesembryanthemum crystallinumm
plant extract contain phenolic and flavonoid
compounds.

The plant can be considered as an good choice of
antioxidant as it has a potent ability to scavenging a
free radicals in addition to broad spectrum
antibacterial activity when used against 6 strains of
bacteria.

Further study should be done for the isolation of the
therapeutically active compounds with anticancer
potency and also for further pharmacological
evaluations, microbiological and chemical analysis.

Conflict of interest: The authors declare no conflict
of interest

VI. REFERENCES

Alex B, George AK, Johnson NB, Patrick A, Elvis
OA, Ernest OA, Gabriel MA, Cecillia KA, Justice A
and Dennis KAP.( 2012) . Gastroprotective effect and
safety assessment of Zanthoxylum Aanthoxyloides
(Lam) Waterm root bark extract. American J. Pharm
and Toxicol.,; 7: 80-80

Almagboul A. Z., Bashir A. K., Farouk A. and Salih
A. K. M. (1985). "Antimicrobial activity of certain
Sudanese plants used in folkloric medicine.
Screening for antibacterial activity. Fitoterapia 56:
331-337.



International Journal of Engineering Applied Sciences and Technology, 2020
Vol. 5, Issue 6, ISSN No. 2455-2143, Pages 122-127
Published Online October 2020 in IJEAST (http://www.ijeast.com)

Artizzu N., Bonsignore L., Cottiglia F. and Loy G.
(1995). "Studies of the diuretic and antimicrobial
activity of Cynodond actylon essencial oil."
Fitoterapia 66: 174-175.

Bouftira I, Hizem H, Mahmoud A. Chedlly A, Sfar S.
(2012). Effect of Mesembryanthemum crystallinum
Extract against DMH-Induced Colon Carcinogenesis
in Experimental Animals. International Journal of
Research in Pharmaceutical and Biomedical
Sciences; 3(3): 1038-1043.

Cao G, Sofic E, Prior RL. (1997). Antioxidant and
prooxidant behavior of flavonoids. Free Radical
Biology & Medicine; 22(5):749-760.

Carlo Di G, Mascolo N, 1zzo AA, Capasso F. (1999).
Flavonoids: Old and new aspects of a class of natural
therapeutic drugs. Life Sci, 65: 337— 353

Hanasaki Y, Ogawa S, Fukui S. The Correlation
between  Active  Oxygens Scavenging and
Antioxidative Effect of Flavonoids. (1994). Free
Radic Biol Med; 16:845-850.

Hernandez JA, Jimenez A, Mullineaux P, Sevilla F.
(2000). Tolerance of pea (Pisum sativum L.) to long-
term salt stress is associated with induction of
antioxidant defenses. Plant Cell Environ; 23:853-
862.

Hosny M, Holly AJ, Amanda KU, Rosozza JNP.
(2002). Oxidation, reduction and methylation of
carnosic acid by Nocardia. J Nat Prod; 65: 1266-
1269.

Jansen A. M., Cheffer J. J. C. and Svendsen A. B.
(1987). "Antimicrobial activity of essencial oils." a
1976-1986 literature review. Aspects of test methods.
Planta Med 40: 395-398.

Mihaela I, Denisa M, Luciana N, Constanta G, Eva
K.(2009). Flavonoids effect on peripheral blood
mononuclear cells fluidity. Romanian J Biophys;
19:43-48

Omoruyi BE, Bradley G. and Afolayan AJ. (2012).
Antioxidant and phytochemical properties of
Carpobrotus edulis (L.) bolus leaf used for the
management of common infections in HIV/AIDS
patients in Eastern Cape Province, Complementary
and Alternative Medicine; 12, 215: 2-9.

Ordonez AAL, Gomez JD, Vattuone MA, lIsla MI.
(2006). Antioxidant activities of Sechium edule
(Jacq). Food Chem.; 97: 452-458.

127

Othmane Khalifi Taghzoutia, Mounyr Balouirib,
Wessal  Quedrhiric, Abdellah Ech chahadd,
Abderrahmane Romane, (2016); In vitro evaluation
of the antioxidant and antimicrobial effects of
Globularia alypum L. Extracts. J. Mater. Environ.
Sci. 7(6) 1988-1995 ISSN: 2028-2508

Qiu-Fang Z, Yuan-Yuan L, Cai-Hong P, Cong-Ming
L, Bao-Shan W. (2005). NaCl enhances thylakoid-
bound SOD activity in the leaves of C3 halophyte
Suaeda salsa. Plant Sci; 68:423-430.

Saxena G., McCutcheon A. R., Farmer S., Towers G.
H. N. and Hancock R. E. W. (1994). "Antimicrobial
constituents of Rhusglabra.” J. Ethnopharmacol 42:
95-99.

Scalfi, L. Fogliano, V. Pentagelo, A. Graziani, G.
Giordano, I. and Ri-tieni, A. (2000) ‘Antioxidant
activity and general fruit charac-teristics in different
ecotypes of Corbarini small tomatoes’, J. Agric Food
Chem., 48, pp. 1363-1366.

Tsajimoto Y, Hashizume H, Yamazaki M. (1993).
Superoxide Radical Scavenging Activity of Phenolic
Compounds. Int J Biochem 1; 25:491-494.

Vander W. E. and Pretorius A. J. C. (2001).
"Purification and Identification of  Active
Antibacterial Components in Carpobrotusedulis L."
Journal of Ethnopharmcology 76(1): 87-91.



