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Microbial infection and microbial resistance to the classical antibiotics have
been immense challenges which portend the health of societies. This has
directed researchers to straight their attention onto the plants to discover
new possible antimicrobial compounds. In this work, 5 solvents were
employed to extract the dried seeds powder of quince by ultrasound
including ethanol, ethyl-acetate, chloroform, n-hexane, and diethyl-ether.
Each extract was subjected to three in vitro antimicrobial tests using the
broth-dilution method. The antibacterial effect against the following aerobic
bacteria which are Pseudomonas aeruginosa ATCC 27853, Klebsiella
pneumonia ATCC 700603, Haemophilus influenzae ATCC 49247, Escherichia
coli ATCC 25922, Salmonella typhi ATCC 6539, Shigella dysenteriae ATCC
13313, and non-pathogenic Escherichia coli BAA-1427 applying
ciprofloxacin antibiotic as a standard reference, antibacterial study against
anaerobic bacteria which include Bacteroides fragilis ATCC 25285,
Clostridium perfringens ATCC 13124, Fusobacterium necrophorum ATCC
25286, and Prevotella melaninogenica ATCC 25845 employing
metronidazole as a reference, and antifungal study versus Candida albicans
ATCC 10231 and Aspergillus niger ATCC 16888, nystatin was the reference.
The toxicity against the normal bacterial flora was evaluated to verify the
safety profile of the extracts. The results revealed that the extracts have
antimicrobial activities with supremacy linked to ethanol extract. In
accordance to the activity evidence values, the extracts displayed
bactericidal and fungicidal activities, with ethanol extract having the least
harmful effect against non-pathogenic microbial strain.
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Introduction

Long-standing, evolving, and resurging infectious
diseases concerns continue to assault the world.
These menaces extensively diversify in terms of
probability and severity. In addition, they have a
variety of effects on morbidity and mortality, and
range of the
repercussions [1,2]. Globally, microbial infections
are accountable for millions of deaths every year
and annually, bacterial infections kill about
700,000 people [3,4]. The problem is complicated
by the infelicitous use of antimicrobial agents and
the development of pathogenic protection
mechanisms [5,6].

Recently, many studies have been conducted with
the aim of finding auspicious solutions to
devastate these problems. The exploration of new
antimicrobials derived from the natural sources is
of the utmost interest and demand [7].

Natural products play a vital role in drug
discovery, expressively for cancer and infectious
diseases. About one third of all Food and Drug
Administration approved drugs are obtained from
natural origin [8,9]. Natural products have unique
characteristics as compared to synthetic
compounds, including prodigious scaffold
diversity and structural complexity [10]. Besides,
they keep a higher molecular mass, a larger
number of sp3 carbon atoms (representing a more
complex 3D structure) and oxygen atoms, higher
numbers of H- bond donors and acceptors, and
greater molecular rigidity, all of which could be
treasured in drug discovery tackling protein-
protein interaction [11-13].

Those products obtained from natural sources are
optimized structurally to serve specific biological
functions such as the endogenous
mechanism regulation and interaction with other
organisms; this explains their high significance for
infectious diseases. Additionally, their usage in
traditional medicine may provide insights related
to their efficacy and safety [14].

One of the most noteworthy sources of biologically
active natural products are medicinal plants

wide economic and social
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which are the fundamental unit of traditional
medicine system in many nations [15,16]. The
plant extracts and active phytochemicals have
been employed in folk medicine for the treatment

of a variety of ailments since the dawn of time
because they are enriched with complex bioactive
compounds serving as botanical pesticides, or as
bactericidal and fungicidal agents active against
pathogens of human diseases [9,17].

Evidence suggested that a diet rich in fruits is
contemplated as healthy and beneficial in many of
conditions such as cardiovascular and infectious
diseases. The dietary guidelines advocated that at
least five servings of vegetables and fruits have to
be consumed per day [18,19].

Cydonia oblonga, or quince is a Rosaceae family
and Spiraeoideae subfamily plant that originated
in Asia Minor and Southeast Europe and has since
spread to the other regions of the world. It is
native to Iran, and its distribution centers are
northern Iran’s woodland and middle elevations.
The tree can grow up to 8 meters tall in the shape
of a shrub. The ripe fruits are golden yellow and
contain numerous seeds within a mucilaginous
material structure [20]. Quince is highly popular
for its nutritional and medicinal uses. It exerts
strong anti-oxidant properties which imputed to
its plentiful polyphenolic and vitamin C contents.
It is also abundant with calcium, phosphorus,
potassium, and sodium, among other minerals
[21]. It is a prosperous source of proteins,
carbohydrates, vitamins, fiber, diverse organic
acids, and minerals. Quince is said to be
nutritionally superior to apples in terms of
nutritional value. Its content of vitamin C and
minerals (Na, K, Ca, Mg, Fe, and P) was reported to
be twofold as that of apples. Hence, this
underrated fruit has a potential of a super fruit
[22].

Seeds of quince are employed conventionally for
the treatment of cough, diarrhea, dysentery,
bronchitis and sore throat which attributed to its
rich contents of phytochemicals such as tannins,
sterols, and terpenoids contents [21]. Quince
seeds extracts have been used in cosmetics for a
long time for their hydrating properties.
Furthermore, the seeds is a source of mucilage
which has beneficial effects on skin fibroblast by
enhancing its proliferation [23].

Antimicrobial activity of several aerial sections of
the quince plant has been indicated to be effective
against different pathogenic microbial strains. The
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experiments on seeds, on the other hand, are
limited [24].

In this regard, the current work aimed at the
estimation of the phytochemical and antimicrobial
prophies of quince seeds extracts utilizing broth
dilution method.

Materials and Methods
Solvents, reagents,
attained from Sigma-Aldrich. The standard fungal
and bacterial strains were earned from micro-
biologics. The seeds were obtained from local
herbal medicine shop in Mosul. Ultrasonic bath
(40 kHz, 350 W, Power sonic 410, Korea) was the
instrument used for the extraction process.

and culture media were

Preparations of Seeds Extracts

The seeds were demolished in an electrical
blender, then sifted affording fine powder [25,26].
Twenty-five grams of seeds powder was discretely
submersed in conical flasks that each one
contained 250 mL of solvent which are ethanol,
ethyl acetate, chloroform, ether, and n-hexane.
Then, the flasks were settled in an ultrasonic bath
for 30 minutes at 30 °C. The mixtures were filtered
using Whitman No. 1 filter paper once the
extraction process was completed. The resulting
extracts were concentrated under low pressure.
The left material was refrigerated for coming tests
[27,28].

Phyto-nutrient Tests

The resultant five extracts were evaluated for the
presence of different phyto-nutrients including
carbohydrates, proteins, emodins, glycosides,
flavonoids, phenols, coumarins, saponins,
terpenoids, tannins, anthocyanins, betacyanins,
alkaloids, amino acids, and proteins. The methods
endorsed by Harborne were used to conduct these
tests [29].

Microbiological Evaluation

The attained five extracts, including UE, UA, UC,
UD, and UH, were appraised for their activity to
frustrate the growth of the pathogenic aerobic
Gram (-) bacteria, anaerobic bacteria, and fungi.
To discern the safety of these extracts toward non-
pathogenic bacterium, Escherichia coli (BAA-
1427), and their toxicity versus this normal
bacterial flora was scrutinized.

Assessment of the Activity versus Aerobic Gram (-)
Bacteria

In this study, the antibacterial activities toward
the relevant Gram (-) bacteria were figured out
using broth dilution modus, with Mueller-Hinton
broth (MHB) serving as a growth-promoting
environment, ciprofloxacin (CP) serving as a
standard, and sulfinylbismethane (DMSO) serving
as anegative qualifier. The quantity of residue was
determined after drying 2 mL of the defined
extract with a concentration of 100 mg/mL.
Concisely, the inceptive concentration of the
extract was prepared as 7.5 mg/ 5 mL of residue
in DMSO as a solvent. As a solution-thinner, the
autoclaved distill water was used to prepare
successive dilutions from 1024 to 0.25 ug/mL. To
atagged test, tubes containing 3 mL (MHB), 0.2 mL
of bacterial suspension were adjusted at 0.5
McFarland using autoclaved distill water, and 1
mL specified extract concentration were poured.
After 24-hour incubation time at 37 °C, bacterial
growth was visually investigated, on the basis of
which concentration displayed the imperceptible
bacterial proliferation, the above-outlined
methodological strategies were repeated using
diluted quantities created based on 4, 1, 0.5, or
0.05. Eventually, the first microbiological variable
named Minimum Inhibitory Concentration
(Measure I) was verified [30].

By mixing 3 mL of MHB with 0.5 mL of 2nd diluted
concentrations, the second microbiological
variable (Measure II) was
concentration which revealed no turbidity was
regarded as Measure II [31]. By dividing the values
of Measure Il and Measure [ over each other, a
third variable denominated as activity evidence
(Measure III) was calculated for individual extract
every employed bacterial type. To
meliorate the results, the utilized methodology
was repeated for three times [32].

examined. The

versus

Assessment of the Activity versus Anaerobic
Bacteria

To delve the activity of the procured extracts
against anaerobic infectious bacteria, a technique
similar to that used for the activity estimation
toward the aerobic ones was adopted with some
conspicuous differences, including the growth
environment and conditions. As a growth-
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promoting environment, Brucella-agar enriched
with sheep blood (5%) was employed, using
Metronidazole (MZ) as a standard and DMSO as a
qualifier. In addition, the incubation was carried
out for 48 hours at 37 °C in a container supported
with an anaerobic milieu (80% N2, 10% CO, and
10% Hy), anaerobe marker, and palladium metal
as a catalyst [33].

Assessment of the Activity versus Pathogenic Fungi
The obtained extracts were assessed against 2
fungal strains using a fairly modified approach
from that used to evaluate their effectiveness
versus aerobic bacteria. The amended parameters
included the use of Sabouraud-dextrose broth as a
growth-promoting environment, nystatin (NY) as
a standard, and a 48-hour incubation at 30 °C [30].

Results and Discussion

Phytochemical Analysis

The phytochemical analysis study of quince seeds
extracts confirmed the presence of key medicinal
components in the sample as presented in Table 1.
In comparison to the other extracts, the ethanolic
extract had higher phytoconstituent content
including tannins, carbohydrates, alkaloids,
steroids, betacyanins, proteins, and coumarins.
Ethyl acetate extract revealed positive results for
carbohydrates, alkaloids, steroids, betacyanins,
proteins, and coumarins. Positive results of
chloroform extract phenols, steroids,
betacyanins, proteins, and coumarins
indicated, while diethyl-ether extract showed
positive results for carbohydrates, steroids,
betacyanins, proteins, and coumarins. N-hexane
extract the
phytochemicals which include steroids, proteins,
and coumarins.

for
was

contains least number of

Tablel: Phytochemical screening assay of quince seeds extracts

Test name Phytoconstituent UE UA ucC UH uD
Pew’s test X X X X X
Lead acetate test Flavonoids X X X X X
Braymer’s test Tannins Q X X X X

Liebermann-Burchard )
Terpenoids X X X X X
test
Molisch’s test Carbohydrates Q Q X X Q
Mayer’s test Alkaloids Q Q X X X
Ammonium hydroxide ,
Emodins X X X X X
test

Ferric chloride test Phenols X X Q X X
Salkowski test Steroids Q Q Q Q Q
Pigment-dependent test Anthocyanins X X X X X
Pigment-dependent test Betacyanins Q Q Q X Q
Ninhydrin test Amino acids X X X X X
Xanthoproteic test Proteins Q Q Q Q Q
Olive oil test Saponins X X X X X
NaOH test Q Q Q Q Q
Fluorescence test Coumarins Q Q Q Q Q
Liebermann’s Glycosides X X X X X

The symbols UE, UA, UC, UD, and UH are referred to as the ultrasound-utilized solvent ethanol, ethyl acetate,
chloroform, diethyl ether, and hexane, respectively. The symbols x and Q are referred to as negative and positive

results, respectively.

Investigation of Microbiological Activities

In spite of the availability of a large spectrum of
antimicrobials, the continual development of
microbial multi-drug resistance to currently
accessible antimicrobial agents has become one of
the major public health challenges [34]. The

development of the innovative therapeutic
techniques for treating different
diseases is a worldwide health priority today [35].
Numerous studies proved that the plant extracts

infectious

possess antimicrobial properties against different
pathogens [36].
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The successful extraction of biologically active
compounds from plants are based largely on
election of an appropriate solvent and extraction
protocol. The solvents for extraction are selected
in accordance to the their polarity and therefore,
the capacity to isolate definite types of compounds
with diverse structures and physicochemical
properties [37].

Antibacterial Activities

In addition, more polar solvents are more effective
at extracting organic and inorganic compounds
than solvents of low polarity [40]. Among these
compounds, tannins have the ability to inhibit
extracellular enzymes and to enter the cell wall in
sufficient proportions to react with other ultra-
structural components, causing cell wall
production to be inhibited [46]. EU revealed
varying degrees of antibacterial activities against

aerobic pathogenic bacteria with the Measure I
and Measure Il values of (12-15.50 pg/mL), (13.5-
17.50 pg/mL), respectively while Measure III
value is ranged between (1.13 and 1.24). The most
sensitive aerobic bacterial strain to EU was
Pseudomonas aeruginosa ATCC 27853 followed by
Haemophilus influenzae ATCC 49247. The lowest
inhibition against pathogenic
bacterial strains was related to hexane extract, as
evidenced by the low number of phytochemicals
present in it. The remaining 3 extracts including
UA, UC, and UD antimicrobial activities were
fluctuated between that of ethanolic and n-hexane

The antibacterial activities against six aerobic
bacterial strains, as demonstrated in Table 2, and
Figures 1-3, revealed that the 5 extracts have a
weaker antibacterial impact than conventional
ciprofloxacin against the tested bacterial strains.
Ethanol extraction has yielded a virtuous extract
with better antimicrobial activities against all
tested pathogenic organisms. This result may be
explained by the highest number of
phytochemicals in UE [38-41]. Most of these
phytochemicals are related to polyphenolic
compounds such as tannins and coumarins that
are known to have antimicrobial activity [42-45].

level aerobic

extract.
Table 2: Measure I, Measure II, and Measure 111 values of quince seeds extracts versus aerobic bacteria

Microbiological Symbols of the standard and tested extracts
Aerobic Gram (-) bacteria variable CP UE UA ucC UD UH
Pseud ) Measure II 0.85 13.50 | 20.50 | 22.00 | YY.00 | 89.00
seudomonas aeruginosa
ATCC 27853 Measure | 0.75 12.00 | 18.00 | 18.50 | 58.50 | 67.50
Measure III 1.13 1.13 1.14 1.19 1.23 1.32
Kiebsiell . Measure II 0.45 15.50 | 21.00 | 23.50 | 76.00 | 98.00
ebsiella pneumonia
ATCC 700603 Measure | 0.40 13.50 | 19.50 | 20.00 | 62.50 | 69.00
Measure III 1.13 1.15 1.08 1.18 1.22 1.42
u hilus infl Measure II 0.65 15.50 | 23.00 | 24.00 | 68.00 | 76.00
aemophilus influenzae
ATCC 49247 Measure | 0.60 12.50 | 19.00 | 22.50 | 60.00 | 69.50
Measure III 1.08 1.24 1.21 1.07 1.13 1.09
Escherichi i Measure II 0.95 16.00 | 21.00 | 26.00 | 72.00 | 80.00
'scherichia coli
ATCC 25922 Measure | 0.85 14.00 | 17.50 | 18.00 | 60.50 | 66.00
Measure III 1.31 1.14 1.20 1.44 1.19 1.21
Sal lla typhi Measure II 0.95 17.50 | 25.00 | 25.00 | 72.00 | 80.00
almonella typhi
ATCC 6539 Measure | 0.80 15.50 | 21.00 | 21.50 | 63.00 | 67.50
Measure III 1.19 1.13 1.19 1.16 1.14 1.19
Shigella d tori Measure II 0.70 16.00 | 26.00 | 30.00 | 69.50 | 69.50
igella dysenteriae
ATCC 13313 Measure | 0.55 13.50 | 21.00 | 22.00 | 63.50 | 65.00
Measure III 1.27 1.19 1.24 1.36 1.09 1.07
Escherichi i Measure II 0.95 80.00 | 32.00 | 36.50 | 18.50 | 12.00
scherichia coli
BAA-1427 Measure I 0.85 64.00 | 24.50 | 24.50 | 12.00 | 9.50
Measure III 1.31 1.25 1.31 1.49 1.54 1.26
The data were demonstrated in terms of ug/mL.
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Aerobic gram (-) strains
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Figure 1: Measure I values of quince seeds extracts against aerobic bacterial strains
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Figure 2: Measure Il values (ug/mL) of quince seeds extracts against aerobic bacterial strains

Aerobic bacterial strains
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Figure 3: Activity evidence (Measure III) values of quince seeds extracts against aerobic bacteria strains

Furthermore, when compared to ciprofloxacin, and Measure II values of 64 pg/mL and 80 ug/mL,
the extracts exhibit a lower level of toxicity against  respectively. UH, on the other hand, has the
nonpathogenic Escherichia coli BAA-1427, with highest level of toxicity against this bacterial flora
the least effects connected to UE, with Measure [  as depicted in Figures 4 and 5.
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Escherichia coli BAA-1427
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Figure 4: Measure I value of quince seeds extracts against non-pathogenic E. coli

Escherichia coli BAA-1427
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Figure 5: Measure Il values of quince seeds extracts against non-pathogenic E. coli

Escherichia coli BAA-1427
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0.4
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Figure 6: Measure III values of quince seeds extracts against non-pathogenic E. coli
Regarding the anaerobic strains as listed in Table the inhibitory effect elicited by the standard
3, the extracts possess effects that did not exceed antibiotic MZ. Comparatively, as with pathogenic
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aerobic bacteria, ethanol and n-hexane extracts
demonstrated the highest and lowest level of

inhibition [47]. Bacteroides fragilis ATCC 25285

Table 3: Measure [, Measure II, and Measure III values of quince seeds extracts versus anaerobic bacteria

Mohammed E.T., et al. /]. Med. Chem. Sci. 2022, 5(6) 968-979

was the most sensitive anaerobic bacteria. The
variables Measure I, Measure II, and Measure III
are presented in Figures 7, 8, and 9.

Microbiological Symbols of the standard and tested extracts
Anaerobic bacteria variable MZ UE UA ucC uD UH
Bacteroides fragili Measure II 3.50 280.00 | 296.00 | 298.00 | 463.00 484.00
acteroides fragilis
ATCC 25285 Measure | 3.00 256.00 | 278.00 | 280.00 | 394.00 402.00
Measure III 1.17 1.09 1.06 1.06 1.18 2.00
Clostridium Measure II 0.95 285.00 | 302.00 | 336.00 | 481.00 512.00
perfringens Measure I 0.80 257.00 | 282.00 | 288.00 | 398.00 430.00
ATCC 13124 Measure 111 1.19 1.11 1.07 1.17 1.21 1.19
Fusobacterium Measure II 1.80 289.00 | 326.00 | 347.00 | 467.00 516.00
necrophorum Measure | 1.70 260.00 | 284.00 | 288.00 | 394.00 436.00
ATCC 25286 Measure 111 1.06 1.11 1.15 1.20 1.19 1.18
Prevotella Measure Il 0.85 292.00 | 355.00 | 356.00 495.00 538.00
melaninogenica Measure | 0.75 260.00 | 287.00 | 290.00 | 402.00 444.00
ATCC 25845 Measure III 1.13 1.12 1.24 1.23 1.23 1.21
Anaerobic bacteria strains
500
400 B

300

Measure I

M

B Bacteroides fragilis

m Clostridium perfringens
200 I—‘ I—‘ I—‘ M Fusobacterium necrophorum
[ Prevotella melaninogenica
100
0
z UE UA ucC ubD

UH

Extract name

Figure 7: Measure I values of quince seeds extracts against anaerobic bacterial strains

600
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400
300
20
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10

Measure 11
(]

Anaerobic bacterial strains

0 m l
Mz UE UA uc

W Bacteroides fragilis
m Clostridium perfringens

m Fusobacterium necrophorum

1 Prevotella melaninogenica

up UH

Extract name

Figure 8: Measure Il values (pg/mL) of quince seeds extracts against anaerobic bacterial strains
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Anaerobic bacteria strains
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Figure 9: Measure Il values of quince seeds extracts against anaerobic bacterial strains

Antifungal Activity

Two fungal strains were examined for their
susceptibility to quince seeds extracts. These
pathogenic strains include Candida albicans, ATCC
10231 and Aspergillus niger, ATCC 16888.

The results are demonstrated in Table 4. Figures
10-12 indicated that the five extracts had weaker
inhibitory action against the tested fungi than
nystatin, with UE having the topmost activity, with

Measure [ and Measure Il values of (18-28 pg/mL)
and (24-38 upg/mL) respectively [48]. The
sensitivity of Candida albicans ATCC 10231 to UE
was greater than that of Aspergillus niger ATCC
16888. Hexane extract had the lowest fungicidal
activity, as revealed by the highest Measure I and
Measure II values of (58-76 ug/mL) and (70-94
ug/mL), respectively [49]. The extracts of
chloroform and ethyl-acetate were about equally
effective against the fungi tested [50].

Table 4: Measure I, Measure II, and Measure III of quince seeds extracts against two pathogenic fungi

Microbiological Symbols of the standard and tested extracts
Pathogenic fungi variable NY UE UA uc UD UH
Candida albi Measure II 6.00 24.00 | 46.00 | 48.00 | 56.00 | 70.00
andida albicans
ATCC 10231 Measure | 4.00 18.00 | 32.00 | 32.00 | 44.00 | 58.00
Measure III 1.50 1.33 1.44 1.50 1.27 1.21
Aspergillus niger Measure II 12.00 | 38.00 | 56.00 | 56.00 | 70.00 | 94.00
illus ni
M I . 28. 42. 42. 44, .
ATCC 16888 easure 8.00 | 28.00 00 00 00 | 76.00
Measure III 1.50 1.36 1.33 1.33 1.59 1.24
80
70
— 60
8 50
g 40
g | Candida albicans
< 30 e
20 | Aspergillus niger
10
S
NY UE UA ucC ubD UH

Extract name

Figure 10: Measure I values (pug/mL) of quince seeds extracts against two fungal strains
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Figure 11: Measure Il values (pg/mL) of quince seeds extracts against two fungal strains
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Figure 12: Measure III values of quince seeds extracts against 2 fungal strains

To assess the type of activity, the Measure II /
Measure 1 ratios, also known as the activity
evidence [51], were determined against each
fungal and bacterial strain. The seeds extracts
were found to be fungicidal and bactericidal
against the tested strains based on this ratio of less
than 4 [52].

Conclusion

In the current study, the obtained results verified
that the quince seeds extract revealed
antibacterial and antifungal with
prepotency attained to ethanolic extract, despite
lower than the activity of reference drugs
ciprofloxacin, metronidazole, and nystatin. This
could be owing to the wide range of
phytochemicals present in the plant, along with
the type of solvent utilized to fully extract these

activities

bioactive components. In addition, it has
minimum activity against nonpathogenic E. coli.
The lowest activity was linked to n-hexane extract.
In addition, the extracts exhibited bactericidal and
fungicidal effects against tested pathogenic micro-
organisms. It might be possible to assert that the
extracts of this plant seeds encompass compounds
having antimicrobial properties that can be used
as antimicrobial agents in innovative medications
which could be used as a treatment for various
infectious diseases in human with minimum side
effects compared with well-known currently
available antibiotics.

977|Page

Archive of SID.ir



Archive of SID.ir

Mohammed E.T., et al. /]. Med. Chem. Sci. 2022, 5(6) 968-979

Acknowledgments

The authors are praising the University of
Mosul/College of Pharmacy for providing facilities
that improved the quality of this work.

Funding

This research did not receive any specific grant
from funding agencies in the public, commercial,
or not-for-profit sectors.

Authors' contributions
All the authors met the criteria of authorship

based on the recommendations of the
international Committee of Medical Journal
Editors.

Conflict of Interest
There are no conflicts of interest in this study.

ORCID:

Eman Tareq Mohammed
https://www.orcid.org/0000-0002-2350-2164
Raghad Riyadh Khalil
https://www.orcid.org/0000-0001-7682-9278
Yasser Fakri Mustafa
https://www.orcid.org/0000-0002-0926-7428

References
[1]. LorenzatiB., Zucco C., Miglietta S., Lamberti F.,
Bruno G., Pharmaceuticals, 2010, 3:3005

[Crossref], [Google Scholar], [Publisher]

[2]. Sesti G. Diabetes Care, 2011, 34:S272
[Crossref], [Google Scholar], [Publisher]

[3]. Ismael R.N., Mustafa Y.F., Al-qazaz H.K,, J. Med.
Chem. Sci, 2022, 5:607 [Crossref], [Google
Scholar], [Publisher]

[8]. Oglah M.K, Bashir MK, Mustafa Y.F,
Mohammed E.T. Riyadh R. Syst. Rev. Pharm.,
2020, 11:717 [Google Scholar], [Publisher]

[9]. Mustafa Y.F,, Abdulaziz
NeuroQuantology, 2021, 19:175
[Google Scholar], [Publisher]

[10]. MustafaY.F, J. Med. Chem. Sci., 2021, 4:612
[Crossref], [Google Scholar], [Publisher]

[11]. MustafaY.F.,, Najem M.A.,, Tawffiq Z.S.,J. Appl
Pharm. Sci, 2018, 8:49 [Crossref], [Google
Scholar], [Publisher]

[12]. Budi H.S., Jameel M.F., Widjaja G., Alasady
M.S., Mahmudiono T., Mustafa Y.F,, et al., Braz. J.
Biol. 2022, 84 [Crossref], [Google Scholar],
[Publisher]

[13]. Mustafa Y.F., Mohammed N.A., Biochem. Cell.
Arch,, 2021, 21:1991 [Google Scholar], [Publisher]
[14]. Mahmood A.A.]., Mustafa Y.F., Abdulstaar M.,
Int. Med. J. Malaysia, 2014, 13:3 [Crossref], [Google
Scholar], [Publisher]

[15]. Mustafa Y.F.,, Bashir M.K,, Oglah M.K,, Syst.
Rev. Pharm., 2020, 11:598 [Google Scholar],
[Publisher]

[16]. Mustafa Y.F.,, Mohammed E.T., Khalil R.R,,
Egypt. J. Chem., 2021, 64:4461 [Crossref], [Google
Scholar], [Publisher]

[17]. Aldewachi H., Mustafa Y.F., Najm R., Ammar
F., Syst. Rev. Pharm. 2020, 11:289 [Google
Scholar], [Publisher]

[18]. Mustafa Y.F., Bashir M.K.,, Oglah M.K., Khalil
R.R., Mohammed E.T. NeuroQuantology, 2021,
19:129 [Crossref], [Google Scholar], [Publisher]
[19]. Mustafa Y.F., Khalil R.R,, Mohammed E.T.,
Bashir M.K,, Oglah M.K., Arch. Razi Inst, 2021,
76:1297 [Crossref], [Google Scholar], [Publisher]
[20]. Mustafa Y.F., Abdulaziz N.T. Syst. Rev.

N.T,
[Crossref],

[4]. Jebir RM., Mustafa Y.F, J. Med. Chem. Sci, Pharm., 2020, 11:438 [Google Scholar],
2022, 5:652 [Crossref], [Google Scholar], [Publisher]
[Publisher] [21]. Mustafa Y.F.,, Kasim S.M., Al-Dabbagh B.M,,

[5]. Lv H., Tu P, Jiang Y., Mini Rev. Med. Chem.,
2014, 14:603 [Crossref], [Google Scholar],

Al-Shakarchi W., Appl. Nanosci, 2021 [Crossref],
[Google Scholar], [Publisher]

[Publisher]

[6]. Mustafa Y.F., Abdulaziza N.T., Jasim M.H,
Egypt. ]. Chem., 2021, 64:1807 [Crossref], [Google
Scholar], [Publisher]

[7]. Mustafa Y.F., Oglah M.K,, Bashir M.K., Syst. Rev.
Pharm.,, 2020, 11:482 [Google Scholar],

[22]. Waheed S.A., Mustafa Y.F., J. Med. Chem. Sci.,
2022, 5:703 [Crossref], [Google Scholar],
[Publisher]
[23]. Oglah M.K., Mustafa Y.F.,, J. Glob. Pharma
Technol, 2020, 12:854 [Google Scholar],
[Publisher]

[Publisher]

[24]. Mustafa Y.F., NeuroQuantology, 2021, 19:99

978 |Page

Archive of SID.ir


https://www.orcid.org/0000-0002-2350-2164
https://www.orcid.org/0000-0001-7682-9278
https://www.orcid.org/0000-0002-0926-7428
https://doi.org/10.3390/ph3093005
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Oral+Hypoglycemic+Drugs%3A+Pathophysiological+Basis+of+Their+Mechanism+of+ActionOral+Hypoglycemic+Drugs%3A+Pathophysiological+Basis+of+Their+Mechanism+of+Action&btnG=
https://www.mdpi.com/1424-8247/3/9/3005
https://doi.org/10.2337/dc11-s228
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Glycemic+Control+Impact+on+Body+Weight+Potential+to+Reduce+Cardiovascular+Risk%3A+Glucagon-like+peptide+1+agonists&btnG=
https://diabetesjournals.org/care/article/34/Supplement_2/S272/28868/Glycemic-Control-Impact-on-Body-Weight-Potential
https://dx.doi.org/10.26655/JMCHEMSCI.2022.4.16
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=%22Citrullus+lanatus%2C+a+Potential+Source+of+Medicinal+Products%3A+A+Review%22&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=%22Citrullus+lanatus%2C+a+Potential+Source+of+Medicinal+Products%3A+A+Review%22&btnG=
http://www.jmchemsci.com/article_145016.html
https://dx.doi.org/10.26655/JMCHEMSCI.2022.5.1
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=%22Watermelon+Allsweet%3A+A+Promising+Natural+Source+of+Bioactive+Products%22&btnG=
http://www.jmchemsci.com/article_145737.html
https://doi.org/10.2174/1389557514666140622204608
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Benzocoumarins%3A+Isolation%2C+Synthesis%2C+and+Biological+Activities&btnG=
http://www.eurekaselect.com/article/61093
https://dx.doi.org/10.21608/ejchem.2021.59702.3281
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=4-Methylumbelliferone+And+Its+Derived+Compounds%3A+A+Brief+Review+Of+Their+Cytotoxicity&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=4-Methylumbelliferone+And+Its+Derived+Compounds%3A+A+Brief+Review+Of+Their+Cytotoxicity&btnG=
https://ejchem.journals.ekb.eg/article_152667.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Conjugation+of+Sinapic+Acid+Analogues+with+5-+Fluorouracil%3A+Synthesis%2C+Preliminary+Cytotoxicity%2C+and+Release+Study&btnG=
https://www.sysrevpharm.org/abstract/conjugation-of-sinapic-acid-analogues-with-5fluorouracil-synthesis-preliminary-cytotoxicity-and-release-study-65964.html
https://scholar.google.com/scholar?hl=en&q=Synthesis+and+Biological+Activities+of+3,5-Disubstituted-4-Hydroxycinnamic+Acids+Linked+to+a+Functionalized+Coumarin&as_sdt=0
https://www.sysrevpharm.org/abstract/synthesis-and-biological-activities-of-35disubstituted4hydroxycinnamic-acids-linked-to-a-functionalized-coumarin-65996.html
http://doi.org/10.14704/nq.2021.19.7.NQ21101
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hymecromone+and+Its+Products+as+Cytotoxic+Candidates+for+Brain+Cancer%3A+A+Brief+Review&btnG=
https://www.neuroquantology.com/article.php?id=2680
https://dx.doi.org/10.26655/JMCHEMSCI.2021.6.10
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Classical+Approaches+and+Their+Creative+Advances+in+the+Synthesis+of+Coumarins%3A+A+Brief+Review&btnG=
http://www.jmchemsci.com/article_138430.html
https://doi.org/10.7324/JAPS.2018.8808
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Coumarins+from+Creston+Apple+Seeds%3A+Isolation%2C+Chemical+Modification%2C+and+Cytotoxicity+Study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Coumarins+from+Creston+Apple+Seeds%3A+Isolation%2C+Chemical+Modification%2C+and+Cytotoxicity+Study&btnG=
https://www.japsonline.com/abstract.php?article_id=2697
https://doi.org/10.1590/1519-6984.257070
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Study+on+the+role+of+nano+antibacterial+materials+in+orthodontics+%28a+review%29&btnG=
https://www.scielo.br/j/bjb/a/MSTJcpzjzGdwNhR4bw8LFnx/?lang=en
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+promising+oral+5-fluorouracil+prodrug+for+lung+tumor%3A+Synthesis%2C+characterization%2C+and+release&btnG=
https://connectjournals.com/03896.2021.21.1991
https://doi.org/10.31436/imjm.v13i1.486
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=New+Coumarinic+Azo-Derivatives+of+Metoclopramide+and+Diphenhydramine%3A+Synthesis+and+In+Vitro+Testing+for+Cholinesterase+Inhibitory+Effect+and+Protection+Ability+Against+Chlorpyrifos&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=New+Coumarinic+Azo-Derivatives+of+Metoclopramide+and+Diphenhydramine%3A+Synthesis+and+In+Vitro+Testing+for+Cholinesterase+Inhibitory+Effect+and+Protection+Ability+Against+Chlorpyrifos&btnG=
https://journals.iium.edu.my/kom/index.php/imjm/article/view/486
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Original+and+Innovative+Advances+in+the+Synthetic+Schemes+of+Coumarin-Based+Derivatives%3A+A+Review&btnG=
https://www.sysrevpharm.org/abstract/original-and-innovative-advances-in-the-synthetic-schemes-of-coumarinbased-derivatives-a-review-65909.html
https://dx.doi.org/10.21608/ejchem.2021.73699.3641
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+Characterization%2C+And+Anticoagulant+Activity+Of+New+Functionalized+Biscoumarins&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+Characterization%2C+And+Anticoagulant+Activity+Of+New+Functionalized+Biscoumarins&btnG=
https://ejchem.journals.ekb.eg/article_175555.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Adulteration+of+Slimming+Products+and+its+Detection+Methods&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Adulteration+of+Slimming+Products+and+its+Detection+Methods&btnG=
https://www.sysrevpharm.org/abstract/adulteration-of-slimming-products-and-its-detection-methods-65710.html
http://doi.org/10.14704/nq.2021.19.6.NQ21078
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bioactivity+of+Some+Natural+and+Semisynthetic+Coumarin+Derived+Compounds&btnG=
https://www.neuroquantology.com/article.php?id=2657
https://dx.doi.org/10.22092/ari.2021.356100.1776
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effects+of+Structural+Manipulation+on+the+Bioactivity+of+some+Coumarin-Based+Products&btnG=
https://archrazi.areeo.ac.ir/article_124999.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Biological+potentials+of+Hymecromone-based+derivatives%3A+A+systematic+review&btnG=
https://www.sysrevpharm.org/abstract/biological-potentials-of-hymecromonebased-derivatives-a-systematic-review-66627.html
https://doi.org/10.1007/s13204-021-01873-w
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+characterization+and+biological+evaluation+of+new+azo-coumarinic+derivatives&btnG=
https://link.springer.com/article/10.1007%2Fs13204-021-01873-w
https://dx.doi.org/10.26655/JMCHEMSCI.2022.5.5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%22Benzocoumarin+Backbone+Is+a+Multifunctional+and+Affordable+Scaffold+with+a+Vast+Scope+of+Biological+Activities%22&btnG=
http://www.jmchemsci.com/article_146655.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+Antioxidant%2C+and+Preliminary+Antitumor+Activities+of+New+Curcumin+Analogues&btnG=
http://www.jgpt.co.in/index.php/jgpt/article/view/3390

Archive of SID.ir

Mohammed E.T., et al. /]. Med. Chem. Sci. 2022, 5(6) 968-979

[Crossref], [Google Scholar], [Publisher]

[25]. Jasim S.F., Mustafa Y.F., . Med. Chem. Sci.,
2022, 5:676 [Crossref], [Publisher]

[26]. Bashir M.K,, Mustafa Y.F., Oglah M.K,, Syst.
Rev. Pharm. 2020, 11:598 [Google Scholar],
[Publisher]

[27]. Oglah M.K., Mustafa Y.F., Bashir M.K,, Jasim
M.H., Syst. Rev. Pharm. 2020, 11:472 [Google
Scholar], [Publisher]

[28]. Mustafa Y.F., Appl. Nanosci,, 2021 [Crossref],
[Google Scholar], [Publisher]

[29]. Bashir M.K,, Mustafa Y.F., Oglah M.K., Period.
Tche Quim.,, 2020, 17:871 [Google Scholar],

[40]. Atia Y.A., Bokov D.O., Zinnatullovich K.R,,
Kadhim M.M,, Suksatan W., Abdelbasset W.K,, et
al, Mater. Chem. Phys, 2022, 278:125664
[Crossref], [Google Scholar], [Publisher]

[41]. Mustafa Y.F.,, Mohammed E.T., Khalil R.R,,
Syst. Rev. Pharm., 2020, 11:570 [Google Scholar],
[Publisher]

[42]. Ansari M.],, Jasim S.A., Taban T.Z., Bokov
D.O., Shalaby M.N., Al-Gazally M.E,, et al,, J. Clust.
Sci,, 2022 [Crossref], [Google Scholar], [Publisher]
[43]. Nejres A.M., Ali HK,, Behnam S.P., Mustafa
Y.F, Syst. Rev. Pharm., 2020, 11:726 [Google
Scholar], [Publisher]

[Publisher]

[30]. Raya I, Chen T., Pranoto S.H., Surendar A,
Utyuzh A.S., Al-Jnabi S., et al., Mater. Res., 2021,
24:€20210245 [Crossref], [Google Scholar],

[44]. Mustafa Y.F, Oglah M.K, Bashir MK,
Mohammed E.T., Khalil R.R,, Clin. Schizophr. Relat.
Psychoses, 2021, 15:1 [Google Scholar],
[Publisher]

[Publisher]
[31]. Nejres A.M., Mustafa Y.F., Aldewachi H.S., Int.
J. Pavement Eng., 2022, 23:39 [Crossref], [Google

[45]. Mustafa Y.F. Khalil R.R., Mohammed E.T,,
Egypt. J. Chem., 2021, 64:3711 [Crossref], [Google
Scholar], [Publisher]

Scholar], [Publisher]
[32]. Kasim S.M., Abdulaziz N.T., Mustafa Y.F., J.
Med. Chem. Sci, 2022, 5:546 [Crossref],

[46]. Alheety K.A. Jamel N.M. Ahmed B.., J
Pharm. Sci. Res., 2019, 11:3344 [Google Scholar],
[Publisher]

[Publisher]

[33]. Mustafa Y.F,, J. Glob. Pharma Technol,, 2019,
11:1 [Google Scholar], [Publisher]

[34]. Mohammed E.T., Mustafa Y.F., Syst. Rev.
Pharm., 2020, 11:64 [Google Scholar], [Publisher]

[47]. Mustafa Y.F.,, Saudi Pharm. J.,, 2018, 26:870
[Crossref] [Google Scholar] [Publisher]

[48]. Kim S., Kim D, Byeon J., Kim D., Lim H., Lee
C., et al, Arch. Pharm. Res, 2017, 40:382
[Crossref], [Google Scholar], [Publisher]

[35]. Doan H. Van, Riyajan S, Iyara R,
Chudapongse N., BMC Complement. Altern. Med.,
2018, 18:267 [Crossref], [Google Scholar],
[Publisher]

[36]. CaccettaR., Al-salami H., Metabolomics Tools
Nat. Prod. Discov., 2013, 1055:207 [Crossref],
[Google Scholar], [Publisher]

[37]. Oglah M.K.,, Mustafa Y.F.,, Med. Chem. Res.,
2020, 29:479 |[Crossref], [Google Scholar],
[Publisher]

[38]. Mustafa Y.F. Khalil R.R.,, Mohammed E.T.,
Syst. Rev. Pharm., 2020, 11:382 [Google Scholar],
[Publisher]

[39]. Khalil R.R,, Mustafa Y.F., Syst. Rev. Pharm.,,
2020, 11:57 [Google Scholar], [Publisher]

HOW TO CITE THIS ARTICLE

[49]. Roomi A.B., Widjaja G., Savitri D., Jalil A.T.,
Mustafa Y.F., Thangavelu L., et al,, J. Nanostruct,
2021, 11:514 [Crossref], [Google Scholar],
[Publisher]

[50]. TianH. XuY., Wang]., Tian W,, Sun J., Zhang
T., wt al., Biomed. Res. Int,, 2018, 2018:6374374
[Crossref], [Google Scholar], [Publisher]

[51]. El Omari N,, Sayah K., Fettach S., El Blidi O.,
Bouyahya A., Faouzi M.E.A, et al, Evid. Based
Complement. Altern. Med., 2019, 2019 [Crossref],
[Google Scholar], [Publisher]

[52]. Khalil R.R,, Mohammed E.T., Mustafa Y.F,,
Clin. Schizophr. Relat. Psychoses, 2021, 15:1
[Google Scholar], [Publisher]

Eman Tareq Mohammed, Raghad Riyadh Khalil, Yasser Fakri Mustafa. Phytochemical Analysis and Antimicrobial
Evaluation of Quince Seeds’ Extracts, J. Med. Chem. Sci., 2022, 5(6) 968-979

https://doi.org/10.26655/JMCHEMSCI.2022.6.10
URL: http://www.jmchemsci.com/article 148988.html

979 |Page

Archive of SID.ir


http://doi.org/10.14704/nq.2021.19.8.NQ21120
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Chemotherapeutic+Applications+of+Folate+Prodrugs%3A+A+Review&btnG=
https://www.neuroquantology.com/article.php?id=2699
https://dx.doi.org/10.26655/JMCHEMSCI.2022.5.3
http://www.jmchemsci.com/article_145991.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Original+and+Innovative+Advances+in+the+Synthetic+Schemes+of+Coumarin-Based+Derivatives%3A+A+Review&btnG=
https://www.sysrevpharm.org/abstract/original-and-innovative-advances-in-the-synthetic-schemes-of-coumarinbased-derivatives-a-review-65909.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Curcumin+and+Its+Derivatives%3A+A+Review+of+Their+Biological+Activities&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Curcumin+and+Its+Derivatives%3A+A+Review+of+Their+Biological+Activities&btnG=
https://www.sysrevpharm.org/abstract/curcumin-and-its-derivatives-a-review-of-their-biological-activities-65960.html
https://doi.org/10.1007/s13204-021-01872-x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+characterization%2C+and+biomedical+assessment+of+novel+bisimidazole%E2%80%93coumarin+conjugates&btnG=
https://link.springer.com/article/10.1007%2Fs13204-021-01872-x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%09+Synthesis+and+antitumor+activity+of+new+multifunctional+coumarins&btnG=
https://www.tchequimica.com/arquivos_jornal/2020/36/886_Periodico36.pdf
https://doi.org/10.1590/1980-5373-MR-2021-0245
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Role+of+Si+Minor+Addition+on+Glass+Formation+and+Flow+Stress+Characteristics+of+a+Zr-Based+Metallic+Glass&btnG=
https://www.scielo.br/j/mr/a/8kp5cPK3r47JMMbs8SNgq6D/abstract/?lang=en
https://doi.org/10.1080/10298436.2020.1728534
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+natural+asphalt+properties+treated+with+egg+shell+waste+and+low+density+polyethylene&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+natural+asphalt+properties+treated+with+egg+shell+waste+and+low+density+polyethylene&btnG=
https://www.tandfonline.com/doi/full/10.1080/10298436.2020.1728534
https://dx.doi.org/10.26655/JMCHEMSCI.2022.4.10
http://www.jmchemsci.com/article_144548.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+Characterization+and+Preliminary+Cytotoxic+Study+of+Sinapic+Acid+and+its+Analogues&btnG=
http://www.jgpt.co.in/index.php/jgpt/article/view/2883
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Coumarins+from+Red+Delicious+Apple+Seeds%3A+Extraction%2C+Phytochemical+Analysis%2C+and+Evaluation+as+Antimicrobial+Agents&btnG=
https://www.sysrevpharm.org/abstract/coumarins-from-red-delicious-apple-seeds-extraction-phytochemical-analysis-and-evaluation-as-antimicrobial-agents-65287.html
https://doi.org/10.1186/s12906-018-2328-0
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antidiabetic+activity%2C+glucose+uptake+stimulation+and+%CE%B1-glucosidase+inhibitory+effect+of+Chrysophyllum+cainito+L.+stem+bark+extract&btnG=
https://bmccomplementmedtherapies.biomedcentral.com/articles/10.1186/s12906-018-2328-0
https://doi.org/10.1007/978-1-62703-577-4_15
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Screening+for+Antidiabetic+Activities+Rima+Caccetta+Hani+Al+Salami&btnG=
https://link.springer.com/protocol/10.1007/978-1-62703-577-4_15
https://doi.org/10.1007/s00044-019-02497-0
https://scholar.google.com/scholar?hl=en&q=Curcumin+analogs:+synthesis+and+biological+activities&as_sdt=0
https://link.springer.com/article/10.1007%2Fs00044-019-02497-0
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antimicrobial+Activity+of+Aqueous+Extracts+Acquired+from+the+Seeds+of+Two+Apples%27+Cultivars&btnG=
https://www.sysrevpharm.org/abstract/antimicrobial-activity-of-aqueous-extracts-acquired-from-the-seeds-of-two-apples-cultivars-65410.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Phytochemical%2C+Antioxidant+and+Antitumor+Studies+of+Coumarins+Extracted+from+Granny+Smith+Apple+Seeds+by+Different+Methods&btnG=
https://www.sysrevpharm.org/abstract/phytochemical-antioxidant-and-antitumor-studies-of-coumarins-extracted-from-granny-smith-apple-seeds-by-different-method-65285.html
https://doi.org/10.1016/j.matchemphys.2021.125664
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+role+of+amino+acid+functionalization+for+improvement+of+adsorption+Thioguanine+anticancer+drugs+on+the+boron+nitride+nanotubes+for+drug+delivery&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0254058421014474?via%3Dihub
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antioxidant+and+Antitumor+Activities+of+Methanolic+Extracts+Obtained+from+Red+Delicious+and+Granny+Smith+Apples%27+Seeds&btnG=
https://www.sysrevpharm.org/abstract/antioxidant-and-antitumor-activities-of-methanolic-extracts-obtained-from-red-delicious-and-granny-smith-apples-seeds-65725.html
https://doi.org/10.1007/s10876-022-02235-4
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Anticancer+Drug-Loading+Capacity+of+Green+Synthesized+Porous+Magnetic+Iron+Nanocarrier+and+Cytotoxic+Effects+Against+Human+Cancer+Cell+Line&btnG=
https://link.springer.com/article/10.1007/s10876-022-02235-4
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Potential+Effect+of+Ammonium+Chloride+on+the+Optical+Physical+Properties+of+Polyvinyl+Alcohol&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Potential+Effect+of+Ammonium+Chloride+on+the+Optical+Physical+Properties+of+Polyvinyl+Alcohol&btnG=
https://www.sysrevpharm.org/abstract/potential-effect-of-ammonium-chloride-on-the-optical-physical-properties-of-polyvinyl-alcohol-66004.html
https://scholar.google.com/scholar?hl=en&q=Mutual+Prodrug+of+5-Ethynyluracil+and+5-Fluorouracil:+Synthesisand+Pharmacokinetic+Profile&as_sdt=0
https://www.clinicalschizophrenia.net/abstract/mutual-prodrug-of-5ethynyluracil-and-5fluorouracil-synthesisand-pharmacokinetic-profile-84500.html
https://dx.doi.org/10.21608/ejchem.2021.68873.3508
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Synthesis+And+Antitumor+Potential+Of+New+7-Halocoumarin-4-Acetic+Acid+Derivatives&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Synthesis+And+Antitumor+Potential+Of+New+7-Halocoumarin-4-Acetic+Acid+Derivatives&btnG=
https://ejchem.journals.ekb.eg/article_166082.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+of+Coumarin+by+Pechman+Reaction+-+A+Review.&btnG=
https://www.jpsr.pharmainfo.in/Documents/Volumes/vol11issue09/jpsr11091944.pdf
https://doi.org/10.1016/j.jsps.2018.03.010
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+characterization+and+antibacterial+activity+of+novel+heterocycle%2C+coumacine%2C+and+two+of+its+derivatives&btnG=
https://www.sciencedirect.com/science/article/pii/S1319016418300732?via%3Dihub
https://doi.org/10.1007/s12272-016-0861-2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effects+of+CYP2C9+genetic+polymorphisms+on+the+pharmacokinetics+of+celecoxib+and+its+carboxylic+acid+metabolite&btnG=
https://link.springer.com/article/10.1007/s12272-016-0861-2
https://dx.doi.org/10.22052/JNS.2021.03.009
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=SnO2%3AAu%2FCarbon+Quantum+Dots+Nanocomposites%3A+Synthesis%2C+Characterization%2C+and+Antibacterial+Activity&btnG=
https://jns.kashanu.ac.ir/article_111529.html
https://doi.org/10.1155/2018/6374374
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effects+of+Plasma+Albumin+on+the+Pharmacokinetics+of+Esomeprazole+in+ICU+Patients&btnG=
https://www.hindawi.com/journals/bmri/2018/6374374/
https://doi.org/10.1155/2019/7384735
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluation+of+In+Vitro+Antioxidant+and+Antidiabetic+Activities+of+Aristolochia+longa+Extracts&btnG=
https://www.hindawi.com/journals/ecam/2019/7384735/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Various+promising+biological+effects+of+Cranberry+extract%E2%80%AF%3A+A+review&btnG=
https://www.clinicalschizophrenia.net/abstract/various-promising-biological-effects-of-cranberry-extract-a-review-81211.html
https://doi.org/10.26655/JMCHEMSCI.2022.6.10
http://www.jmchemsci.com/article_148988.html

