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ABSTRACT

In this research, acetone extracts from the plants Chrysanthemum
morifolium (C. morifolium) and Convolvulus arvensis (C. arvensis) were
tested for their antioxidant and cytotoxic properties. Total phenolic content
(TPC) and total flavonoid content (TFC) analyses of these extracts revealed
considerable phenolic and flavonoid component concentrations. Both
extracts demonstrated significant antioxidant activity as determined by the
DPPH and FRAP tests, and their low 1Csy values suggested that they were
capable of effectively scavenging free radicals. Numerous bioactive
substances, including n-hexadecanoic acid and ¢-Sitosterol in C. arvensis
and Lupeol and a-Amyrin in C. morifolium, were discovered in each extract
by gas chromatography-mass spectrometry (GC-MS) analysis. These results
point to the medicinal benefits associated with these plant extracts.
Furthermore, cytotoxicity assessments were performed on breast cancer
(MCF-7) cell lines, lung cancer (A549), and hepatocellular carcinoma
(HepG2). C. arvensis extract demonstrated strong cytotoxicity versus all
three cell-lines, alongside ICs, values varying from 7.10 pg/mL to 12.63
pg/mL. C. morifolium extract also displayed cytotoxic effects, with IC
values of 51.57 pg/mL, > 100 pg/mL, and 107.10 pg/mL for the respective
cell lines. These results highlight the potential of C. morifolium and C.
arvensis extracts as sources of bioactive substances with cytotoxic and
antioxidant activities. Suggesting their utility in the development of novel
pharmaceuticals, particularly in the context of cancer treatment. This
research highlights the importance of medicinal plants in the quest for new
therapeutic agents.
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INTRODUCTION

Natural products, particularly those
derived from plants, represent a
promising reservoir of novel biologically
active compounds (Rodrigues et al.,
2016). Herbal products have gained
significant popularity, particularly in light
of the adverse effects associated with
synthetic drugs (Bahadori et al., 2019).
Natural resources, with their abundant
polyphenolic  contents and diverse
secondary metabolites, hold potential as
antioxidants and anticancer agents.
Antioxidants can effectively delay or
prevent oxidative damage, a root cause of
several diseases, by intercepting the
formation of free radicals or neutralizing
them post-production. In most instances,
natural compounds prove to be more
efficacious and dependable than synthetic
antioxidants, thereby driving increased
interest in identifying beneficial natural
components for human use (Al-Snafi,
2016).

The emphasis has been on using
medicinal plants to provide natural
antioxidants (Prathapan et al., 2011). The
important medicinal plant is
Chrysanthemum morifolium Ramat, a
member of the Asteraceae family (Park et
al., 2015). Due to its extensive biological
properties, which include antioxidant,
anticancer, antimutagenic, anti-
inflammatory, antibacterial, and antiviral
properties, this medicinal herb's flower
extract has been used for centuries in
various Asian countries as a source of
healthy food, beverages, and traditional
Chinese medicine (Hodaei et al., 2021).
Tea, a popular beverage in China and
Korea, is made using chrysanthemum
flower extract as a basic material. Before

being used as a vegetable in Chinese
cuisine, chrysanthemum leaves are also
cooked or steamed (Khaing et al., 2013).
Numerous studies have proven that C.
morifolium has strong antioxidant and
antibacterial properties (Yeasmin et al.,
2016). Rezaei et al. (2017) observed that
polyphenols, which comprise phenolic
acids, flavonoids, and anthocyanins, are
among the bioactive elements present in
C. morifolium flowers and that these
components are closely connected to the
health advantages of the plant blooms.

The Convolvulaceae family
comprises a humber of noteworthy plants
that contain a variety of chemical
compounds used to treat a variety of
ailments, according to Jacobs and NRCS
(2007). Convolvulus arvensis (Family:
Convolvulaceae), a common wild plant in
Egypt, is native to Europe and Asia. A
perennial  herbaceous climbing or
creeping plant, it can grow anywhere
between 0.5 and 2 meters tall. Because of
its powerful healing properties, C.
arvensis is the ideal illustration of a
medicinal plant. This plant has been
investigated as a potential source of
antioxidant  activity, according to
Mohammed et al. (2011). According to
Awaad and Jaber (2010) and Thakral et
al. (2010), the phenolic components of C.
arvensis extracts flavonoids, phenolic
acids, tannins, and phenolic diterpenes are
principally responsible for the plant
antioxidant action. According to Thane et
al. (2000), C. arvensis shows potential as
a source of anticancer drugs. Different C.
arvensis extracts have shown impacts on
immune cell activity and tumor
angiogenesis, boosting immune cells
(Kidd, 2000). This study's objective was
to investigate the antioxidant and
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cytotoxic properties of acetone extracts
from the plants  Chrysanthemum
morifolium  (C.  morifolium)  and
Convolvulus arvensis (C. arvensis).

MATERIALS AND METHODS

Convolvulus arvensis and
Chrysanthemum morifolium plants were
taken from the nursery at faculty of
Agriculture, Minia University. Fresh,
healthy leaves were meticulously cleaned,
properly rinsed under running water, and
allowed to air dry for four weeks without
exposure to sunlight. They were then
stored in a sealed container after being
processed into a fine powder using an
electric grinder. One hundred grams of
the powdered material were added to a
1000 mL round-bottom flask with a
magnetic stirrer to make the extracts.
Following the addition of 700 milliliters
of acetone, the mixture was constantly
swirled for six hours. Whatman No. 1
filter paper was then used to collect and
filter the extracted material.
Total phenolic and total
contents (TPC and TFC)

The Folin-Ciocalteu method was
used to calculate the total phenolic
content (TPC) of each extract [Velioglu
et al., 1998; Singleton et al., 1991]. The
amount of phenolics in the sample was
measured and represented as milligrams
of gallic acid equivalent (mg GAE) per
gram. The total flavonoid content in the
extracts was calculated utilizing the
approach described by Ebrahimzadeh et
al. in 2008. For every gram of the
sample, the quantity of flavonoids was
calculated as milligrams of quercetin
equivalents (mg QE).

flavonoid

Antioxidant activity determination:
Antioxidant activity was assessed
using the 2,2-diphenyl-1-picrylhydrazyl
(DPPH) radical scavenging method. The
scavenging activity against free radicals
in extracts from several plant species was
evaluated using the method described by
Brand-Williams et al. (1995). The FRAP
(Ferric reducing ability of plasma) assay
was carried out in accordance with the
steps described by Benzie and Strain in
(1996).
GC-MS Analysis:

The National Research Center's
Mass Spectrum Lab in Dokki, Giza,
conducted the GC/MS analysis. Thermo
Scientific Trace GC Ultra/ISQ Single
Quadrupole MS and TG-5MS fused
silica capillary column (30 m, 0.25 mm,
0.1 mm film thickness) were utilized for
the analysis. Helium was used as the
carrier gas with a flow rate of 1 mL/min
and an electron ionization device with an
ionization energy of 70 eV for GC/MS
detection. A consistent temperature of
280°C was maintained for the MS

transfer line and injector.  All the
components were assessed using %
relative peak area.
Cell culture and reagents

The hepatocellular carcinoma

(HepG2), lung carcinoma (A549), and
breast cancer (MCF-7) cells were
donated by Nawah Scientific Inc. in
Mokattam, Cairo, Egypt. In addition to
10% heat-inactivated fetal bovine serum,
100 mg/mL streptomycin, and 100
units/mL  penicillin, these cells were
maintained in DMEM media.
Maintenance was carried out in a humid
environment with 5% (v/v) CO, at 37
degrees Celsius.
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Test for cytotoxicity

The SRB test was used to gauge cell
viability. First, 96-well plates were
seeded with 100 L of a cell suspension
containing 5x10° cells. After that, the
plates were incubated in full medium for
24 hours. The cells were then exposed to
100 pL of medium with various
concentrations of plant extracts. After
being exposed to the extracts for 72
hours, the cells were fixed by removing
the medium and replacing it with 150 pL
of 10% TCA, followed by an hour-long
incubation at 4°C. The cells received five
washings with distilled water after TCA
elimination. For viability testing, 70 L of
SRB solution (0.4% wi/v) was added, and
it was incubated at room temperature for
10 minutes in a dark setting. After three
1% acetic acid washes, the plates were air
dried overnight. A BMG LABTECH®
FLUOstar Omega microplate reader
(Ortenberg, Germany) was used to detect
the absorbance at 540 nm after 150 L of
TRIS (10 mM) had been added to
dissolve the protein-bound SRB dye
(Allam et al., 2018; Skehan et al., 1990).

Statistical Analyses:

All experiments and analytical data
were conducted in triplicate and are
provided as mean standard deviation. The
significance of the treatment effect was
determined using the F-test (P 0.05).
Differences between individual means
were analyzed using the Duncan test
(1957), and significance was established
at P 0.05.

RESULTS AND DISCUSSION

Phytochemical and

antioxidant activity

analysis

Phenolics or polyphenols, which are
secondary plant chemicals, are very
important because they can serve as
antioxidants. To do this, deactivate lipid
free radical chains and prevent
hydroperoxides from converting to
reactive oxyradicals by attaching to
redox-active metal ions. The total
phenolic and flavonoid contents (TPC and

TFC) in the acetone extracts of
Convolvulus arvensis and
Chrysanthemum morifolium were
examined using  spectrophotometric

techniques. The outcomes are displayed
in Table 1.

Based on the data obtained, the total
phenolic content was found to be
39.42+0.21 mg GAEs/g for C. morifolium
extract and 38.47+0.18 mg GAEs/g for C.
arvensis extract. Additionally, the total
flavonoid content was measured at
24.57+1.02 mg QEs/g for C. morifolium
extract and 26.97+1.28 mg QEs/g for C.
arvensis extract. Previous research has
identified various compounds in C.
arvensis. plants, including alkaloids,
flavonoids, coumarins, sterols, saponins,
and tannins (Todd et al., 1995; Menemen
et al., 2002). For instance, Convolvulus
galaticus was reported to have a total
phenolic content of 84.689 mg GAEs/g
and a total flavonoid content of 48.760
mg CEs/g (Tiirker and Yildirim, 2018). In
another study, C. arvensis leaves were
found to contain 244.6 mg GAE/qg of total
phenolic content and 174.4 mg RE/g of
total flavonoid content (Elzaawely and
Tawata, 2012). Despite variations in the
amounts of bioactive compounds due to
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different plant taxa, solvents, and growth
conditions, it is reasonable to conclude
that most Convolvulus taxa have the
potential to be a significant source of
phenolic compounds.

Antioxidants are essential in avoiding
or reducing the negative effects of
reactive oxygen species by converting
them into innocuous molecules. This
defense mechanism covers a wide range
of illnesses, such as cancer, heart disease,
diabetes, infections, and ischemia
(Dabbas in 2017). Relying on a single
approach may make it difficult to
determine the antioxidant capacity of
plant extracts due to the complex
composition of bioactive secondary
metabolites (Du et al., 2009). Therefore,
two main techniques were mainly used to
evaluate the antioxidant activity of C.
morifolium and C. arvensis extracts. The
outcomes of these techniques, especially
the DPPH and FRAP free radical
scavenging tests, are shown in Table 1.
It's important to note that the differences
found are statistically significant (p 0.05).

The capacity of C. morifolium and C.
arvensis extracts to scavenge DPPH free
radicals is shown visually in Table 1. For
the extracts of C. morifolium and C.
arvensis, the 1Csy value which denotes the
concentration at which 50% of the
radicals are neutralized was estimated to
be 3645 g/ml and 36.68 g/ml,
respectively. These results concur with
those presented by Thrakal et al. (2010).
Where they determined 1Cs, values of
131.03 pg/mL in methanolic extracts of
C. arvensis using the DPPH assay. The
researcher also suggested that the
presence of phenolic compounds,
including phenolic acids and flavonoids,
in C. arvensis extracts might be
accountable for the observed antioxidant
activity.

Table 1: Total phenolic content (TPC), total flavonoid content (TFC) and Antioxidant
activities of C. morifolium and C. arvensis extracts

C. morifolium C. arvensis
Total Flavonoids (mg QE/g extract) 24.57+1.02 26.97+1.28
Total Phenolics (Mg GAE/g extract) 39.42+0.21 38.47+0.18
DPPH 1Cs (pg/ml) 36.45 36.68
FRAP (UM TE /mg) 45.88+2.15 28.86+2.12

Values are mean + SD (standard deviation).
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C. morifolium and C. arvensis
extracts displayed significant FRAP
(ferric  reducing ability of plasma)

activity, with measured values of
45.88+2.15 mg TEs/g for C. morifolium
extracts and 28.86+2.12 mg TEs/g for C.
arvensis extracts.

GC-MS analysis

Medicinal plants undeniably represent
invaluable resources for the advancement of
novel pharmaceuticals, as they have played
a pivotal role in the discovery of active
compounds employed in contemporary
medicinal treatments. Harnessing plant-
based reservoirs has facilitated the
identification of diverse bioactive substances
that hold a pivotal role in combatting a wide
spectrum of diseases and ailments. The
critical processes of scrutinizing and
isolating these compounds from plant
materials constitute essential stages in the
modernization and quality assurance of
herbal formulations.

The gas chromatography (GC)
technique was employed to discern the
bioactive compounds within  acetone
extracts derived from C. arvensis and C.
morifolium. Detailed information
concerning the compounds identified in the
extracts of C. arvensis and C. morifolium
can be found in Tables 2 and 3. It is
pertinent to note that the findings of the GC-
MS analysis for the remaining extracts,
which exhibited either negligible or no
cytotoxic activity, are not included in this
analysis.

The outcomes of this investigation, as
delineated in Table 2 and Figure 1,
substantiate the presence of 14 bioactive
phytochemical compounds within the
acetone extract of Convolvulus arvensis.
These compounds are characterized by their
retention time (RT), molecular formula,
molecular weight (MW), and concentration
(peak area %). Moreover, visual
representations of the mass spectra for the
identified compounds from C. arvensis are
depicted in Figure 2. Notable constituents
detected in the acetone extract of C.
arvensis encompass n-Hexadecanoic acid
(14.15%), c¢-Sitosterol  (11.82%), 2-
Hexadecen-1-ol,  3,7,11,15-Tetramethyl-,
[R- [R*, R*(E)]]- (10.61%), 9,12,15-
Octadecatrienoic acid, (Z,Z,2)- ( 10.36% ),
9,12-Octadecadienoic acid (Z,2)-, 2,3-bis[
(trimethylsilyl) oxy] propyl ester (4.64%).

The GC-MS analysis of the acetone
extract derived from C. morifolium unveiled
the presence of 15 bioactive compounds, as
detailed in Table 3 and Figure 2. Notably,
the acetone extract exhibited notable
concentrations of several major bioactive
compounds, including Lupeol (20.64%),
a-Amyrin (12.32%), Palmitic acid, TMS
derivative (10.31%), Olean-12-en-3-ol,
acetate, (34)- (8.18%), Myristic acid
TMS derivative (6.44%), and
Heptacosane, (4.40%).
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Table 2: Identification of Phytochemical Components in Acetone Extract of C.

arvensis by GC-MS analysis

NO. | Compound name MF ,;orea MW | RT
1 | 3,7,11,15-Tetramethyl-2-hexadecen-1-ol CyoH400 2.61 278 | 24.24
2 | n-Hexadecanoic acid CisH3,0, 14.15 | 256 | 26.49
Palmitic Acid, TMS derivative CioH400,Si | 3.55 328 | 28.22
2-Hexadecen-1-ol,  3,7,11,15-tetramethyl-,
3 [ r*-(e)]]- CyoH4oO 10.61 | 296 | 29.21
4 | 9,12,15-Octadecatrienoic acid, (Z,Z,2)- C1H300, 10.36 | 278 | 29.54
5 | Oleic acid C1gH340, 2.36 282 | 29.63
6 | Octadecanoic Acid CigH350, 191 284 | 30.11
7 | Olean-12-ene-3,28-diol, (38)- C3oH500, 1.19 442 | 35.87
9-Octadecenoic acid (Z)-, 2-hydroxy-1-
8 (hydroxymethyl)ethyl Ester Ca1HuOs 166 | 356 | 37.97
Olean-12-ene-3,15,16,21,22,28-hexol,
| (34,154,162,214,223)- CaotlsoQs | 1.36 ) 506 ) 41.06
10 Stigmastane-3,6-dione, (5a)- CyoHug05 1.11 428 | 41.53
Tricyclo[20.8.0.0(7,16)]triacontane,
11 1(22),7(16)-diepoxy- C3oHs20, 2.26 444 | 41.71
12 9,12-Octadecadienoic acid (z,z)-, CoHe0uSi, | 1.41 498 | 4218
13 1-Heptatriacotanol Cs7H760 2.78 536 | 42.58
14 | Vitamin E CxoHs00, 2.20 430 | 43.01
15 Campesterol CygH450 3.60 400 | 43.95
16 Stigmasterol CyHus0 3.58 412 | 44.25
9,12-Octadecadienoic  acid (z,2)-, 2,3- .
171 pis[(trimethylsilyl)oxy]propyl ester CoHei051, | 4.64 1 498 | 44.57
18 ¢-Sitosterol CaoH500 11.82 | 414 | 44.77
9,12,15-Octadecatrienoic acid, 2,3- .
19 bis[(trimethylsilyl)oxy]propyl ester, (z,2,2)- CorHer0,SIp | 2.52 | 496 | 44.97
20 Betulin C3oHs500, 1.05 442 | 45.11

~627 -



Hassan, E. A. et. al, 2023

Table 3: Identification of Phytochemical Components in Acetone Extract of C.

morifolium by GC-MS analysis.

NO. Compound name MF ,Ob/\orea MW | RT
1 ;‘xaiggIgﬁgy?)'_(l'hydroxy'z'iso'ompy"5' CisHpOs | 270 | 224 | 21.44
2 Myristic acid TMS derivative C17H360,Si | 6.44 300 | 24.45
n-Hexadecanoic acid Ci6H30, 3.45 256 | 26.59
3 | Palmitic acid, TMS derivative CioH400,Si | 10.31 | 328 | 28.26
4 | 9.12-Octadecadienoic acid C15H3,0, 1.00 280 | 29.51
5 Heptacosane Co7Hse 4.40 380 | 41.09
| 5310 @i miecone | Cate 130|204 | a1eo
7 giZIYD-i(r)nl(\eltEyl-Sé-Dl-AN DROST  AN-3A- CoHuDO, | 217 319 | 4232
8 | dl-a-Tocopherol CaoHs500, 2.03 430 | 43.07
9 Dotriacontane CaoHee 3.72 450 | 43.17
10 Stigmasterol CagH4g0 2.90 412 | 44.54
11 Olean-12-en-3-ol, acetate, (34)- C3Hs50, 8.18 468 | 45.73
12 | Vitamin E CaHse0, | 2.03 430 | 45.87
13 a-Amyrin C3oHs500 12.32 | 426 | 46.22
14 Lup-20(29)-en-3-one C30H40 1.70 424 | 46.82
15 Lupeol C3oHs00 20.64 | 426 | 47.14
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Fig 1: GC-MS chromatogram of Acetone Extract of C. arvensis
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Fig 2: GC-MS chromatogram of Acetone Extract of C. morifolium
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Cytotoxic activity

To assist in the development of
prospective  anti-cancer  drugs, the
cytotoxicity of extracts from C. arvensis
and C. morifolium was examined on three
distinct cell lines: lung cancer (A549),
hepatocellular carcinoma (HepG2), and
breast cancer (MCF-7) cells. As
demonstrated in Figures 3-5, cell viability
was assessed using the SRB test and
contrasted to untreated cells acting as a
reference.

A549, MCF-7, and HepG2 cell lines
were all significantly cytotoxic to C.
morifolium extract, with ICsy values of
51.57 g/mL, > 100 g/mL, and 107.10
g/mL, respectively. Contrarily, C.
arvensis  extract demonstrated the
strongest cytotoxicity, with 1Csy values
for A549, MCF-7, and HepG2 cell lines
of 12.23 ¢g/mL, 12.63 g/mL, and 7.10
o/mL, respectively. Against the A549,
MCF-7, and HepG-2 cell lines, C.
arvensis and C. morifolium extracts
shown strong anticancer effectiveness,
showing great cytotoxicity and the
potential for tumor management. The
effectiveness of these extracts in
controlling tumors is attributed to their
content of compounds that act as
antioxidants, as suggested by Gazwi et
al., (2022).

Flavonoids are known to possess
anticancer properties because of their
ability to influence cell proliferation
signaling pathways (Khandan and Piri,
2013). Prior research has indicated that
flavonoids extracted from C. morifolium
demonstrate  substantial ~ cytotoxicity
against human breast, liver, and colon
cancer cells (Feng et al., 2018; Peng et
al., 2010). Therefore, the observed

anticancer effects of the extract on A549,
MCF-7, and HepG2 cell lines can likely
be attributed to the presence of these
bioactive compounds.

In recent times, the rise of drug
resistance has become a significant
challenge, underscoring the urgent need
for the discovery and development of
novel drugs (Qadir and Malik, 2010;
Qadir and Malik, 2011). Natural products
are increasingly recognized as promising
sources for the development of new
therapeutic agents (Masood et al., 2011;
Javed and Qadir, 2011).

Previous research has demonstrated
the cytotoxicity of C. arvensis against
the human tumor cell line (Hela) using
the MTT assay (Sadeghi-aliabadi et al.,
2008). Flavonoids and tannins have
been established as cytotoxic compounds
(Yoshiki et al., 2008), while saponins
have been recognized for their potential
as anti-cancer agents (Man et al., 2010).
Previous studies have indicated the
presence of flavonoids, tannins, and
saponins in the ethanolic extract of C.
arvensis (Mojab et al., 2003; Dhole et
al., 2012; Abbas et al., 2012). Hence, it is
plausible that the cytotoxic properties of
the extract of C. arvensis may be
attributed to the presence of these
bioactive compounds.

CONCLUSION

In summary, the research revealed
that both C. morifolium and C. arvensis
extracts contain significant amounts of
phenolic and flavonoid compounds,
showcasing their antioxidant potential.
These extracts exhibited notable
antioxidant activity in DPPH and FRAP
assays, with 1Cs, values indicating their
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effectiveness in scavenging free radicals.
GC-MS analysis identified multiple
bioactive compounds in both extracts,
with C. morifolium and C. arvensis

treatment. These findings underscore the
value of these plant extracts as sources of
bioactive compounds with antioxidant
and cytotoxic properties, offering

showing potential medicinal value. promise for the development of new
Additionally, cytotoxicity assays pharmaceuticals
demonstrated the extracts' potency
against various cancer cell lines,
suggesting their potential in cancer

= Chrysanthemum = Convolvulus arvensis

m ? | ' 10 i x

]

2w E
2 2
E L] 3 [}
S s

“11C50: 51.57 pgiml “11C50.:12.23 pgiml

R%: NIA R% : NIA

b ] i

a - 7 . - 7 1 a

BLET o.et 0.4 1 -] ] 1332 @ast (=] 1y} a1 1 1€ i0d 1033

Concentration pgiml

Concentration pg/mil

Fig 3. Cytotoxic activity of C. morifolium and C. arvensis extracts against lung cancer

(A549)

-631-



Hassan, E. A. et. al, 2023

1009

. Chrysanthemum 120 Convolvulus arvensis
100 5 3 - 100
£ 0 R
z 2
E & Sa
= =
404 an .
1C50 : >100 pg/mi IC50 2 12.63 pgiml
R% : N/A R% : NIA
04 20
0 0 . : . . '
oo om 01 1 10 100 1000 .00 o0 at 1 110 102
Concentration pg/ml Concentration pg/ml
Fig 4 . Cytotoxic activity of C. morifolium and C. arvensis extracts against (MCF-7)
1204 Chrysanthemum “ Convolvulus arvensis
100 2 - § "1
& 8
P
z £
- £
Z 4 g 8
& S
“1 1650 : 107.10 ugimi “1 1c50:7.40 ugim
R%: N/A R% : NIA
204 a0
] a T + T
0am om o1 1 10 100 1000 0.001 oo ni i 0 100

Concentration pg/ml

1000

Concentration pg/ml

Fig 5. Cytotoxic activity of C. morifolium and C. arvensis extracts against (HepG2)

-632 -



Hassan, E. A. et. al, 2023

REFERENCES

Abbas MN, Rana SA, Shahid M, Rana
N, Mahmood-ul-Hassan M,
Hussain M. (2012): Chemical
evaluation of weed seeds mixed
with wheat grains at harvest, The
Journal of Animal & Plant
Sciences; 22(2): 283-288.

Al-Dabbas, M.M., (2017). Antioxdant
activity of different extracts from
the aerial part of Moringa peregrina
(Forssk.)  Fiori, from Jordan.
Pakistan Journal of Pharmaceutical
Sciences 30, 2151-2157.

Allam, R. M., Al-Abd, A. M., Khedr,
A., Sharaf, O. A., Nofal, M. S,
Khalifa, E. A., Mosli, A. H. and
Abdel-Naim, B. A. (2018):
Fingolimod interrupts the cross talk
between estrogen metabolism and
metabolism within prostate cancer
cells. Toxicology Letters, , 11,
(291), PP.77-85.

Al-Snafi AE. (2016): Medicinal plants
with antioxidant and free radical
scavenging effects (part 2): a plant-
based review. IOSR J Pharmacy; 6
(7): 62-82.

Awaad A, Jaber N (2010). Antioxidant
natural plant. RPM. Ethnomed.
Source Mech. 27:1-35.

Bahadori MB, Kirkan B, Sarikurkcu
C. (2019): Phenolic ingredients and
therapeutic potential of Stachys
cretica subsp. smyrnaea for the
management of oxidative stress,
Alzheimer’s disease,
hyperglycemia, and melasma. Ind
Crops Prod 2019; 127(1): 82-97.

Benzie, I. F. and Strain, J. J. (1996):
The ferric reducing ability of
plasma (FRAP) as a measure of
Antioxidant Power: The FRAP
Assay, Analytical Biochemistry,
vol. 239, pp. 70-76.

Brand-Williams, W.; Cuvelier, M. and
Berset, C. (1995): Use of free
radical method to evaluate
antioxidant activity. Lebens- Wiss
Technol. 28:25-30.

Cennet Ozay and Ramazan
Mammadov (2019). Antioxidant
Activity, Total Phenolic, Flavonoid
and Saponin Contents of Different
Solvent Extracts of Convolvulus
phrygius Bornm.Curr. Pers. MAPSs,

2019, 2, 23-28.
Dhole JA, Dhole NA, Lone KD, Bodke
SS. (2012): Preliminary

phytochemical analysis of weeds in
Marathwada region. Res J Pharma,
Bio & Chem Sci 2012; 3(4): 766.

Du, G.R., Li, M.J., Ma, F.W., Liang,

D., (2009). Antioxidant capacity
and the relationship with
polyphenol and Vitamin C in

Actinidia fruits. Food Chemistry
113, 557-562.

Duncan, D. (1957): Multiple range test
for correlation and heteroscadastic
means. Biometrics, 1957, 13: 359-
364.

Ebrahimzadeh, M. A.; Pourmorad, F.
and Bekhradnia A. R. (2008):
Iron chelating activity, phenol and
flavonoid  content of  some
medicinal plants from Iran. Afr. J.
Biotechnol,, 7(18): 3188-3192.

- 633 -



Hassan, E. A. et. al, 2023

Elzaawely, A.A., Tawata, S., 2012.

Antioxidant Activity of Phenolic
Rich  Fraction Obtained from
Convolvulus arvensis L. Leaves
Grown in Egypt. Asian Journal of
Crop Science 4, 32-40

Hodaei, M., Rahimmalek, M. &

Arzani, A. (2021). Variation in
bioactive compounds, antioxidant
and antibacterial activity of Iranian
Chrysanthemum morifolium
cultivars and determination of
major polyphenolic  compounds
based on HPLC analysis. J. Food
Sci. Technol. 58, 1538-1548.

Jacobs J, NRCS Invasive Species

Specialist (2007). Ecology and
management of field bindweed
[Convolvulus arvensis L.] Natural
resources  conservation  service
Invasive species. Technical Note
No0.MT-9:1-9

Javed F, Qadir MI. (2011):

Development of novel drugs from
marine microorganisms. Critical
Rev Micro; 37(3): 245-249.

Khaing AA, Moe KT, Hong WJ, Park

CS, Yeon KH, Park HS, Kim DC,
Choi BJ, Jung JY, Chae SC, Lee
KM, Park YJ. (2013):
Phylogenetic  relationships  of
Chrysanthemums in Korea based on
novel SSR markers. Genet Mol Res.
2013; 12:5335-5347. doi:
10.4238/2013.November.7.8

Kidd P (2000). The use of mushroom

glucans and proteoglycans in cancer
Treatment. Altern. Med. Rev. 5:4-
27.

Man S, Gao W, Zhang Y, Huang L, Liu
C. (2010): Chemical study and
medical application of saponins as
anticancer  agents.  Fitoterapia.
81(7): 703-14.

Masood MI, Qadir MI, Shirazi JH,
Khan IU. (2011): Beneficial effects
of lactic acid bacteria on human
beings. Critical Rev Micro; 37(1):
91-98.

Menemen, Y., Williams, C.A., Jury, S.L.,
(2002).  Flavonoid  patterns  in
Convolvulus L. (Convolvulaceae)
species from Morocco. Pakistan Journal
of Botany 34, 291295,

Mohammed D, AL-Qasoumi S, Awaad
A, Cracker L (2011). Antioxidant
activity of Convolvulus hystrix Vahl

and its chemical constituent’s. Pak.
J. Pharm. Sci. 24(2):143-147.

Mojab F, Kamalinejad M, Ghaderi N,
Vahidipour HR. (2003):
Phytochemical screening of some
species of Iranian plant. 1JPR; 4(2):
77-82.

Park CH, Chae SC, Park SY, Kim JK,
Kim YJ, Chung SO, Arasu MV,
Al-Dhabi NA, Park SU. (2015):
Anthocyanin and carotenoid
contents in different cultivars of
Chrysanthemum (Dendranthema
grandiflorum  Ramat.)  flower.
Molecules.;20:11090-11102.  doi:
10.3390/molecules 200611090.

Prathapan A, Singh MK, Anusree SS,
Kumar DRS, Sundaresan A,
Raghu KG. (2011):
Antiperoxidative, free  radical
scavenging and metal chelating
activities of Boerhaavia Diffusa L. J

- 634 -



Hassan, E. A. et. al, 2023

Food Biochem. 35:1548-1554. doi:
10.1111/j.1745-4514.2010.00477.
X.

Qadir MI, Malik SA. (2011): Genetic
Variation in the HR Region of the
env Gene of HIV: A Perspective for
Resistance to  HIV  Fusion
Inhibitors.  AIDS Res  Hum
Retrovir; 27(1): 57-63.

Qadir MI, Malik SA. HIV (2010):
Fusion Inhibitors. Rev Med Virol;
20: 23-33.

Rachitha, P., Krupashree, K.,
Jayashree, G.V., Kandikattu,
H.K., Amruta, N., Gopalan, N.,
Rao, M.K., Khanum, F., (2018).
Chemical composition, antioxidant
potential, macromolecule damage
and neuroprotective activity of
Convolvulus pluricaulis. Journal of
Traditional and Complementary
Medicine 8, 483-496.

Rezaei F, Jamei R, Heidari R, Maleki
R. (2017): Chemical composition
and antioxidant activity of oil from
wild Achillea setacea and A.
vermicularis. Int J Food
Prop.;20:1522-1531. doi:
10.1080/10942912.2016.1213281.

Rodrigues T, Reker D, Schneider P,
Schneider G. (2016): Counting on
natural products for drug design.
Nat Chem; 8(6): 531-41.

Sadeghi-aliabadi H, Ghasemi NM, Kohi
M. (2008): Cytotoxic effect of
Convolvulus arvensis extracts on

human cancerous cell line. Res
Pharma Sci; 3(1): 31-34.
Singleton, V. L., Orthofer R., and

Lamuela-Raventos, R. M. (1991):
Analysis of Total Phenols and other

Oxidation Substrates and
Antioxidants by Means of Folin-
Ciocalteu Reagent, Methods

Enzymology, 299, 152-178.

Skehan, P., Storeng, R., Scudiero, D.,
Monks, A., McMahon, J ,.Vistica,
D., Warren, T. J., Bokesch, H.,
Kenney, S. and Boyd, R. M.
(1990): New colorimetric
cytotoxicity assay for anticancer-
drug screening. J . Natl Cancer Inst,
82(13): PP. 1107-1112.

Sun QL, Hua S, Ye JH, Zheng XQ,
Liang YR. (2010): Flavonoids and

volatiles in Chrysanthemum
morifolium Ramat. From Tongxiang
country in  China. Afr J

Biotechnol.;9:3817-3821.
10.5897/AJB09.1253

Thakral J, Sakshi B, Roopa A, Kalia N
(2010).  Antioxidant  potential
fractionation from methanol extract
of aerial parts of Convolvulus
arvensis Linn. (Convolvulaceae).
Int. J. Pharm. Sci. Drug Res.
2(3):219-223.

Thakral, J., Borar, S., Kalia, A.N.,
(2010).  Antioxidant  potential
fractionation from methanol extract
of aerial parts of Convolvulus
arvensis Linn. (Convolvulaceae).
International Journal of
Pharmaceutical Sciences and Drug
Research 2, 219-223.

Thane U, Bagadey S, Dahanukar S
(2000). Modulation of programmed
cell death by medicinal plants. Cell
Mol. Biol. 46:199-214.

Todd, F.G., Stermitz. F.R., Schultheis,
P., Knight, A.P., Traub-Dargatz,
J., (1995). Tropane alkaloids and

doi:

- 635 -



Hassan, E. A. et. al, 2023

toxicity of Convolvulus arvensis. Yen, G. C. and Duh P. D. (1994):
Phytochemistry 39, 301-303. Scavenging effect of methanolic

Velioglu, Y., Mazza, G.; Gao, L. and extracts of peanut hulls on free

L radical and active oxygen species. J.
Oomah, B. D. (1998): Antioxidant ) ]
Activity and total Phenolics in Agric Food Chem, 42:629-632.

Selected Fruits, Vegetables, and Yoshiki KY, Nonaka GI, Nishioka I,
Grain Products, J Agri Food Chem, Chang JJ, Lee KH. (1992):
46(10) 4113-4117. Antitumor Agents, Tannins and

Related Compounds as Selective
Cytotoxic Agents. J Nat Prod. 55
(8): 1033-1043.

Ye Q, Liang Y, Lu J. (2007): Effect of
different extracting methods on
quality of Chrysanthemum
morifolium Ramat. infusion. Asia
Pac J Clin Nutr.;16:183-187.

Yeasmin D, Swarna RJ, Nasrin MS,
Parvez S, Alam MF. (2016):
Evaluation of antibacterial activity
of three flower colours
Chrysanthemum morifolium Ramat.
against multi-drug resistant human
pathogenic bacteria. Int J
Biosci.9:78-87.

- 636 -



Hassan, E. A. et. al, 2023

Al padddl

g e sl ol g o) ;a8 cilaliiond 4 plal) diadd) § 5awsS sliaal) Jalidl)
ddal) clBdatll L of oo ddadill) s jall

(S lan) daal galaal (Sl ae (i daaa daal (ua Jale ¢l !
3 ga3a aid ) Olaal (i 4"531.33 in?

Liial) daals e )50 A0S ey 3 eluall and!
el 30 Casad) S pe iy gamall Al 50 (5 3S pall Janall 2

e JS 0 sin) clialiiua 4y il dpandl 5 30083 saliaall Gailadll 4y L ol o2a b
i€ L ccibialioal) odgd ASH ¢l 53 33 (5 sime 5 2SI Y il (5 g a8 a3 (Filaall g ol 523Y)
&5 Cun 5008 13liae G 58 Ualis (ppealiivadd) SIS jelal ny 53 683 5 A giadll LS pall (e nii jo &l 3 55 (g
Gl (e alal 8 Allad il )8 ) 5l 3 [Cgy af palidd) ae (FRAP 5 DPPH il sa dda) 5 4l
Jie paldine JS 3 saaie Ua glon dhads @S 50 (GC-MS) bl JESH cahall (il Jdas s 3 5al)
G paliiue A c-Sitosterol s n-Hexadecanoic acids o) ss8Y) paliiue & g-Amyrins Lupeol
Lpandl ey ol a) o edlld e 5 dle Aall) claliiuall odgd dplall lKaY) ) il o3 s ilasl)
Dkl 85 (MCF-7) ) glaus «(HEpG2) I oo s «(A549) &l ol WA o 314l
7.10 e ICsp af 7558 S AN Al juall LIAD) maas a4y 68 A5l dpans (@ilaad) QO alii
pd qn A lall dpanll 3alima il il Wil ) sa8Y) aliinn Jelal o/l e 50800 12,63 ) dofpl st 5 S
oda i Agiaall LAY s Jofal a g Saa 107,105 cda/pl a 5580 100 < o/l a5 8 51.57 &l 1Cs
oailiadll @l Ga gy dadill LS pall jobasS Flall (Ol o) i) clialitu, @l e il
Ll gl e (Bl 8 dali aan gl yyphai 8 Leiaild ) yadi Las ¢y 1) i) 5 500850 8aliadl)
B3 Ladle Cilbual so 3 3 e e Gandl 3 Agalall il dpaal e ¢ gl Canll 138

- 637 -



