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Abstract-

Flavonoids are a diverse class of plant-derived secondary metabolites widely recognized for
their vibrant colors and diverse biological activities. This review delves into the fascinating
world of flavonoids, exploring their chemical structures, various types, and their potential
health benefits. We comprehensively analyze the existing scientific literature on the
antioxidant, anti-inflammatory, anticancer, and other promising biological activities exhibited
by these potent compounds. Additionally, the review discusses the potential role of flavonoids
in the prevention and treatment of various chronic diseases, including cardiovascular diseases,
neurodegenerative disorders, and metabolic syndrome. The article also sheds light on the
challenges associated with the bioavailability and biotransformation of flavonoids and explores
potential strategies to overcome these limitations. With their multifaceted health-promoting
effects and readily available sources, flavonoids represent a promising avenue for developing
novel therapeutic interventions and promoting overall well-being. This review aims to provide
a comprehensive overview of the current understanding of flavonoids and their potential as
potent allies in our quest for a healthier future.
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Introduction-

Flavonoids are a group of polyphenolic natural substances, which are present in fruits,
vegetables, grains, barks, roots, stems, flowers, tea, chocolate and red wine etc. These are
relevant to essential component in variety of nutraceutical, pharmaceutical, medicinal and
cosmetic products. These properties are attributed to their anti-oxidative, anti-inflammatory,
anti-mutagenic, anti-thrombogenic, anti-diabetic, anti-hepatotoxic, anti-tumor, anti-microbial,
anti-viral, anti-carcinogenic and modulate key cellular enzyme function. These help our body
to ward off every day from toxins; they normalize cellular activity and fight off free radicals
that cause oxidative stress on our body. Flavonoids play numerous types of biological activities
in plants, animals and bacteria. These are responsible for the color and aroma of flowers and
in fruits to attract pollinators and dispersion to help in seed and spore germination and growth
of seedling. Flavonoids protect plants from biotic and abiotic stresses and act as unique UV
filtration, Nitrogen fixation, and floral pigmentation. Flavonoid demonstrates cytotoxicity on
cancer cell, having free radical scavenging capacity on variety of human cancer cell. Some
flavonoids prevent cell replication of HIN1flu, HIV, SARS, RSV viruses, Hepatitis, AIDS, Flu,
different DNA and RNA viruses.

Structures of Flavanoids:- Flavonoids are 2-phenyl benzo-y-pyrone derivatives compounds.
Chemical structure of flavonoids has 15 carbon atoms constituted by two phenyl rings (A & B)
linked by a heterocyclic pyrane or pyrone ring-C. Their structure is referred as Cs-C3-Cs."" The
B ring is attached at position-2, 3 and 4 of ring-C. Hydroxylated positions of flavonoids are 3,
5,7, and 3, 4, 5. These hydroxyl groups are also methylated, acetylated, phenylated and
sulfated etc.™ the A ring is synthetized in the polyacetate pathway, the B ring is synthetized
in the shikimate pathway and the C ring comes from both of these pathways, as a condensation
product of secondary metabolites

1.3: Classification:- Flavonoids are classified into various types depending on their chemical
structure, degree of un saturation, and oxidation of carbon ring." Their basic structures consist
of Ce-C3-Cs rings.” The term flavonoid is used in a restricted sense as comprising only those
compounds with a Ce-C3-Ce carbon framework exhibiting the structure of a chromane or that
of a 1-benzopyran (chromene), in which the fused benzene ring is designated as ring-A and the
3,4-dihydro-2H-pyran or the pyran as ring-C, along with a phenyl group (ring-B) on ring-C.
Depending on the position of the linkage of ring-B to the chromane /1-benzopyran (chromene)
moiety, three different classes can be assigned. In flavonoids (1), when ring-B is attached at
position-2 of the ring-C, then flavonoids are divided into several subgroups on the basis of
structural features like, Flavanols (2), Flavanones (3), Flavones (4) Flavonols (5), anthocyanins
(6), isoflavonoids (7). If ring-B is attached at position-3 and 4of the ring-C is called
Isoflavonoids and neoflavonoids (8) respectively. The other flavonoids categories having a
structure with a Ce-C3-Ce carbon framework are the chalcones (9), xanthones (10),
pterocarpans and their 3,4-didehydro derivatives.V!" Vil ix,
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Fig-1: Classification of Flavanoids
(a) Flavanols:- In flavanol (2), ring-C has no double bond between position C2 & Csz and it has
no Carbonyl group at position Cs, but a hydroxyl group at Cs position, Due to hydroxyl group
at Cz and phenyl group at C», flavanols have two chiral centre (R-S). It presents in foods and
beverages as monomers (epicatechin- (11) or catechin- (12) and oligomers (procyanidins)
present at dimer in peanut skins (12) and in cocoa beans (13).*
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Fig-2: Different types of Flavnols

(b): Flavanones:- Flavanones (3) have no double bound in ring-C between position C, & Ca.
but it has a carbonyl group at C4 position, due to basic structure of flavonoid ring-C has phenyl
group at C, position, the position C, show one chiral centre. They are mainly present in
Hesperitin, (14) Naringenin, (15) Eriodictyol, (16) and Isosakuranetin, (17) Flavanones in
sweet oranges, tangerines, and tango’s were midway between sour and sweet.X' Flavanones (3)
within the organism including absorption, metabolism, distribution, and excretion moreover as
possible kinetic interactions with clinically used drugs. They are rapidly metabolized
specifically into conjugates, sulfates and glucuronides, which foremost forms circulating in
plasma.*"
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Fig-3: Different types of Flavanones
(c): Flavones:- Flavones (4) are important groups of flavonoids. In flavones ring-C have
double bond in position C> & Cs and it have carbonyl (ketone) group in position C4. Due to
double bond at C, and Cs it has not show chiral centre or optical isomerism but it can show
gometrical isomerism. They are widely present in Chrysin (18), Apigenin (19), Luteolin (20),

Wogonin (21), and Tangeritin (22).
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Fig-4: Different types of Flavones
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Fig-5: Different types of Flavonols
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(e): Isoflavonoids:-lIsoflavones (6) are ecophysiologically active secondary metabolites They
were mostly found in leguminous plants.*"" In isoflavonoid ring-C has no double bond between
position Cz & Cs. It has no Carbonyl group at position C4 and It has phenyl group at position
Czinstead of position C,. Moreover, small amounts of isoflavonoids are also contained in other
plant products (cereals, potatoes, vegetables, fruits), as well as in milk, meat, and beer.X
Daidzein (29), Genistein (30), Glycitein (31), Biochanin (32), and Formononetin (33) belong
to isoflavone phytoestrogens.® These are structurally same as estrogens, exerting both
estrogenic and antiestrogenic properties in various tissues. Daidzein puts forth shielding effects
against a large number of diseases, especially those associated with the control of estrogen.!
Some protective effect of their consumption in immunomodulation, cognition, risk reduction
of certain cancers, cardiovascular and skin diseases, osteoporosis and obesity, as well as relief
of menopausal symptoms.*'" Daidzein (29) is a phytoestrogen isoflavone found in soybeans
and other legumes. Daidzein puts forth shielding effects against a great number of diseases,
especially those associated with the control of estrogen, such as breast cancer, diabetes,
osteoporosis, and cardiovascular disease, its best known effects alleviating postmenopausal
symptoms to its potential anticancer and antiaging properties. '
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Fig-6: Different types of Isoflavonoids
(F): Neoflavonoids:- Neoflavonoids are (8) not found in food and edible plants, but widely
isolatedfrom different plant. They are commonly being identified in various plants, belonging
to Dalbergia genus.** In Neoflavonoid, ring-C has no double bond between C, & Csz and
instead of carbonyl group at position C4 having phenyl group at C4. Neoflavonoid have 4-
phenylchromen backbone without hydroxyl group at C». Dalbergia species have been found
to display several health beneficial effects.

2-hydro-4-phenyl 3,4-dihydro-4-phenyl 2,4-dihydro-4-phenyl
chromen-2-one - 34 chromen-2-one - 35 chromen-2-ones - 36

Fig-7: Different types of Neoflavonoids
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(9): Anthocyanin: -In Anthocyanin (6) phenyl group is at Cz position in ring-C and two double
bond between C; & C, and Cs & Ca. Its basic structure is derived from flavylium ion, that is a
lack of a ketone oxygen at the 4-position. The empirical formula for flavylium ion is
Ci15H110* with a molecular weight of 207.24724 g/mol.* These compounds are formed by a
flavylium cation backbone hydroxylated in different positions (generally on carbons Cs, Cs,
Ce, C7 and C3’, C4", Cs") to give rise to different anthocyanidins. these molecules contain an
oxonium group in their structure, the flavonoid skeleton maintains its ring nomenclature with
the charged oxygen atom on the ring-C.*" Anthocyanins (6) are the glycosylated form of
Anthocyanidins.  Anthocyanidins are grouped into 3-hydroxyanthocyanidins, 3-
deoxyanthocyanidins, and O-methylated anthocyanidins, The most common types of
anthocyanidins are pelargonidin (37), cyaniding (38), delphinidin (39), peonidin, (40),
pelunidin (41), and malvidin (42). Acylated anthocyanins are also detected in plants besides
the typical anthocyanins. Acylated anthocyanin is further divided into acrylated anthocyanin,
coumaroylated anthocyanin, caffeoylated anthocyanin, and malonylated anthocyanin. "
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Fig-8: Different types of Anthocyanins

(h):Chalcones:- Chalcones (9), belong to the phenolic compounds of flavonoid group, ring-C
of flavonoid is open in chalcones and compounds have a common chemical scaffold of 1,3-
diaryl-2-propen-1-one, They are generally o, f-unsaturated ketone consisting of two aromatic
rings (rings A and B) linked through a three-carbon alkenone unit.*"
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Fig-9: Different types of Chalcones

(i): Xanthones:- Xanthones (10), are related to that of flavonoids and their chromatographic
behaviours are similar”*¥ Xanthone is a tricyclic scaffold, containing oxygen as the
heteroatom, namely, dibenzo -y- pyrone ring,*"' designated by the rings -A and B, the central
pyranoid ring-C with partial aromatic character. It is essentially planar due to the conjugated
ring systems, which deviates 0.13 A from the plane, xanthone is present in solid state. The
rigidity of this scaffold contributes to the stability of the compound. Xanthones come from the
biosynthetic pathways for the compounds from higher plants,
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Fig-10: Different types of Xanthones

1.4: Biological Activities:

1.4.1: Anticancer agents: Many flavanols and their derivatives having potential anticancer
activities. Catechins (51), epicatechin (52), epigallocatechin (53), and epigallocatechin gallate
(54) are extracted from green tea could synergistically enhance cancer treatment efficacy and
reduce the adverse side effects of anticancer drugs in cancer patients.™"" catechins, especially
epigallocatechin galate, inhibited NF-«xB, leading to cyclooxygenase-2(COX) overexpression.
Moreover, it increased Bax/Bcl-2 ratio, upregulated p53, p21, caspases-3, and -9, and down-
regulated PI3K, Akt, and Bcl-2 in T47D and HFF cells. V1!
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Fig-11: Different type of Anticancer Agent
Quercetin (23) are natural, non-toxic chemo preventers, regulates numerous tumor-related
activities, such as oxidative stress, angiogenesis, cell-cycle, with limited toxic effects on
normal cells** These are affects on several cell lines of the tongue cancer: SAS, OSC20,
SCC25, SCC-9, HSC-3, Tca8113, SCC-15, TW206; throat cancer: FaDu line; oral cavity
cancer HN22 and TW206 cell lines. ICso value of Quercetin (23) is relation to tongue cancer
cell lines was variable and equaled from 20 pM in case of HSC-3 cell line up to 160 uM in
relation to SAS and OSC20 cell lines.™ Isoquercetin (55) effectively inhibited the proliferation
of SK-MEL-2 skin cancer cell line. Morphological analysis and clonogenic assay also showed
that 1Q can alter the growth and long-term survival of SK-MEL-2 cells.**' Kaempferol (24) is
able to inhibit HIF-1a. ERK1/ERK2- nuclear translocation. In addition to HIF-1a, 40 uM,
HepG2 and Hep3B cell lines pre-treated with Kaempferol. In combination of oxaliplatin,
HCT116 and RKO cell lines treated with low concentrations of Kaempferol. Myricetin (26)
acts against HepG2 cell line, and able to induce Caco-2 and HT-29 cell lines. It is tested alone
or in combination with the docetaxel, on MDA-MB-231 cells and enhanced the anti-cancer
activity of docetaxel ! Fisetin (25) inhibits cancer by modulating important enzymes and
receptors in signal transduction pathways related to proliferation, differentiation, apoptosis,
inflammation, angiogenesis, metastasis and reversal of multidrug resistance. " |t affects Ca9-
22 cell line of gingival squamous cell carcinoma, CAL-27 & HSC3 cell line of the tongue
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carcinoma and decreases viability of SCC-4 cells depending on the dose and time. "V |t
induces apoptotic cell death in oral squamous cell carcinoma cell lines (Ca9-22 and CAL-27)
and (HSC-3, Ca9-22, and CAL-27) via the mitochondrial pathway, human laryngeal cancer
cell lines (TU212, M2e, and Hep-2) via inhibiting tumor cell proliferation. It enhances the
activity of pro-apoptotic proteins (e.g., BAD, BAX, NOXA, BOK) and caspase-3, caspase-8,
and caspase-9 in head and neck cancer cells but alleviates the activity of anti-apoptotic BCL-
2, MCL-1, XIAP, and BCL-X.* Morin (27) hydrate and Isorhamnetin also exhibit potential
anticancer ~ activities V"Vl Flavan-3-0l  derivatives compound....(2R,3S)-3,3',5",7-
tetrahydroxy-4'-methoxyflavane,(56) compound....(2R,3S)-3",5’,7-trihydroxy-4'methoxy
flavane-3-O-B-D-glucopyranoside (57) and compound....(2R,3S,4S)-3,3",4,5',7 pentahydroxy-
4'-methoxyflavane (58).active against both recalcitrant leukemia cell lines with 1Cso values of
21.90 uM towards CCRF-CEM and 50.80 towards CEM/ADR5000. ¥Vl
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Fig-12 Different Chemical Structure of drugs active in Leukemia

Most common flavanones (3) a glycones and their corresponding glycosilated are Hesperetin
(14), naringenin (15), eriodictyol (16), isosakuranetin (17) and taxifolin and their glycosylated
derivatives. These compounds support and enhance the body's defenses against oxidative stress
andcancer.® Anthocyanins acid demonstrated anti-invasive potential in breast cancer cell
lines, MDA-MB-231 and MCF7 and human HT-29 colon cancer cells.X' Neoflavonoid (8)
increased cell death on T47D and MDA-MB-231 cells with and without radiotherapy.® The
compound 4'-Hydroxy-6,7-methylenedioxy-3-methoxyflavone showed enzyme inhibition and
used for cancer therapy." Tsoliquiritigenin (45) (2',4',4-trinydroxychalcone, ISL) is potential
therapeutic against various cancers, including breast cancer, colon cancer, gastrointestinal
cancer, lung cancer, ovarian cancer, and leukemia. Butein (46) shows anticarcinogenic action
in non-small cell lung cancer (NSCLC) through endoplasmic reticulum stress-dependent
Reactive Oxygen Species (ROS) generation and an apoptosis pathway both in vivo and in
vitro X" Norswertianin (49) and Norswertianin O-glicoside (50) were investigated for
antiglioma activity. The results of the crystal violet assay indicated that NOR and NOR-1-O-P
inhibit U25 glioblastoma cells growth in a dose-dependent manner (IC50 =31.2 uM for NOR
and 48.3 uM for NOR-1-O-P, respectively). derivatives are cytotoxic in the human leukemia
cell line HL 60 and may therefore mediate the mitochondrial pathway during apoptosis, which

include swelling, loss of membrane potential (DYm), a decrease in intracellular ATP.
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(b): Antioxidative:- Flavanols (2) are good antioxidants.X'", Citrus species have potential
antioxidant activity for cancer treatment.XVAlpinia galanga has a large number of flavonoids,
that can be applied to cosmeceutical product development because of their antioxidant, anti-
aging and many other potential biological activities.XV'/Acai fruit has luteolin and
dihydroKaempferol (24) havinghigh anti-oxidant capacity. Anti-oxidant capacities of these
flavonoids were evaluated by oxygen radical absorbance capacity (ORAC) assay, cell-based
anti-oxidant protection (CAP-e) assay and reactive oxygen species (ROS) hydroxyl groups and
other substitute groups. ™" Quercetin (23) inhibits significantly AChE & BChE and having
radical scavenging abilities with Fe?*-chelating ability. The inhibition of cholinesterases and
antioxidative properties are possible mechanisms by which the flavonoids can be used in the
management of oxidative stress—induced neurodegeneration. ™' They clearly exert to
neuroprotective benefits, improve normal cognitive function and exert a protective role on
cardiovascular function impaired sleep loss.* Metal-flavonoid complexes improve biological
and physicochemical properties, with increase in antioxidant properties. In the structure-
activity relationship on the antioxidant properties of three series of metal-flavonoid complexes:
Metal-(quercetin) (59), Metal-(morin) (60), and Metal-(rutin) (61), it is observed that the
coordination sites, the metal ion type used, and the molar ratio metal:flavonoid present in the
complexes, are important factors to increase the antioxidant activity. The development of
metal-flavonoid compounds is a potentially viable approach for combating neurodegenerative
diseases.'
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OH O-.
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Fig-13 Different Structure of Antioxidative Agents
(c): Anti-inflammatory:-Inflammation plays key role in diseases like diabetes, asthma,
cardiovascular diseases and cancer. Polyphenolic compounds, like flavonoids (1) have anti-
inflammatory properties by inhibiting regulatory enzymes or transcription factors important for
controlling mediators involved in inflammation." A natural geranylated Flavanones have anti-
inflammatory activity with possible mechanism of action. Two new compounds were
characterized paulownione C (62), and tomentodiplacone O (63), inhibit cyclooxygenases
(COX-1 and COX-2) and 5-lipoxygenase (5-LOX). However, only the compound
tomentodiplacone O showed more selectivity against COX-2 versus COX-1 when compared
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with ibuprofen."" Flavonoids have been studied in order to establish and characterize their
potential utility as therapeutic agents in the treatment of inflammatory diseases."™ 'V Luteolin
(20) is an anti-inflammatory flavonoid commonly found in many edible plants. luteolin that
showed both dose-dependent anti-inflammatory activity and cytotoxicity when tested in
lipopolysaccharide-stimulated macrophages, the polyluteolin nanoparticles possess dose-
dependent anti-inflammatory activity without causing cell death even at high concentrations."

paulownione C - 62

tomentocdliplacone O - 63

Fig-14 Different Structure of Anti-inflammatory Agents

(d): Anti-thrombogenic: Flavonoids exert innumerable beneficial effects on cardiovascular
health including the reduction of platelet activation, and thereby, thrombosis. Synthesis
flavones containing a sulfur molecule (66) at the 4" carbon position of the C-ring. This
structure-activity relationship of flavonoids with the modulation of platelet function and
development of flavonoid scaffolds as antiplatelet agents. Hydroxy flavone with free hydroxyls
and carbonyl moiety significantly inhibited CRP-XL-stimulated platelet aggregation at lower
concentrations such as 3.125, 6.25 and 12.5 uM. The hydroxy 4-thioflavone showed significant
inhibitory effects at all the concentrations. However, the methoxy flavone inhibited the
aggregation significantly only at 100 uM. Furan B-ring and hydroxyl 4-thioflavone (67)
inhibited the CRP-XL-induced platelet activation at all the concentrations. Pyridine ring-B
(68) displayed inhibitory effects on CRP-XL-stimulated platelet aggregation at concentrations
up to 100 pM. M

7,8-clihydroxy-2-phenyl-4H 78-cimethoxy-2-pheny 4+ 7g. 4 hydroxy-2-phenyl-4+

chromen-4-one - 64 chromen-4-one - 65 chromene-d-thione - 66

OH OH =
HO. o} ’ ) HO o} Ll
T,

2-(furan-2-y1)-7,8-dihydroxy-4 H- 7,8-dihydroxy-2-(pyridin-3-yl)-4 H-
chromene-4-thione - 67 chromene-4-thione - 68

Fig-15 Different Structure of Anti-thrombogenic Agents
Anthocyanin (6) has been exhibit anti-dyslipidemic and anti-thrombotic properties. They have

been associated with high bleeding risk and increased response variability. Natural dietary
anthocyanins is targeting simultaneous mechanistic pathways in alleviating platelet activation,
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dyslipidemia, and oxidative stress-associated thrombus acceleration in obese pro-thrombotic
populations™" Ml Flavanol (2) act in part through signaling pathways that affect vascular
function, nitric oxide availability, and the release of endothelial-derived relaxing and
constricting factors. They induce reductions in blood pressure during exercise may decrease
the work of the heart."™ Flavonoids may reduce the risk of hyper-activation of platelets,
cardiovascular diseases (CVD), pain, and thrombosis; they reduce the risk of atherosclerosis
and atherothrombotic disease by inhibiting excessive tissue factor (TF) availability in the
endothelium® ™

(F): Anti-diabetic: Diabetes mellitus (DM) is a complex chronic illness associated with a state
of high blood glucose level, or hyperglycemia, occurring from deficiencies in insulin secretion,
and action. The chronic metabolic imbalance associated with this disease puts patients at high
risk for long-term macro- and microvascular complications,™"' Flavonoids possess anti-diabetic
effects several molecular mechanisms on selected pathways Glucose transporter, hepatic
enzymes, tyrosine kinase inhibitor, AMPK, PPAR, and NF-kB.™ Flavonoids have antidiabetic
features respectively. Apigenin (19), baicalein (20), and catechin (51) mainly reduces blood
glucose via anti-oxidation; hesperidin (71) is good for diabetic neuropathy; glycyrrhiza
flavonoids have a significant effect on gestational DM; Quercetin (23) takes advantage of
crossing the blood-brain barrier and improving renal function. Some compounds have
protective and preventive effects on diabetic complications, such as Kaempferol (24),
Myricetin (26), has therapeutic potential in the treatment of DN; dihydromyricetin might
improve CI.™" The total number and the configuration of hydroxyl groups played an important
role in regulating antioxidant and antidiabetic properties in scavenging DPPH (2, 2-diphenyl-
1-picrylhydrazyl) radical, ABTS" radical, and FRAP assays and improved both a-glucosidase
and DPP-4 activities. Presence of C,-C3z double bond and C-4 ketonic group are especially for
antidiabetic property. Methylation and acetylation of hydroxyl groups were found to diminish
the antioxidant and antidiabetic properties of the flavonoids.™
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Fig-16 Different Structure of Anti-diabetic Agents
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Four main flavonoids present in Sophora davidi plant namely Apigenin (19), Maackiain (72),
leachianone A (73) and leachianone B (74) have antidiabetic activities. SD-FRE promoted
GLUT4 expression and activated AMPK phosphorylation in insulin target tissues (muscle,
adipose tissue and liver) of KK-Ay mice, thus facilitating glucose utilization to ameliorate
insulin resistance. With these findings it is proved that SD-FRE has the potential to alleviate
type-2 diabetes.™v!

OCH; O
leachianone B - 74

Fig-17 Different Structure of Anti-diabetic Agents ( Flavanoids)

Brown Sorghum grains are unique in that they contain diverse phytochemicals, particularly
polyphenols, which are known to significantly impact human health. These phytochemicals are
reported to be beneficial in the prevention of metabolic syndromes such as type 2 diabetes.™""
Chalcone based PPAR-alpha agonists were synthesized and evaluated for their
antidyslipidemic activity in high fructose high fat fed dyslipidemic Syrian golden hamsters.
Most of the compounds exhibited antidyslipidemic activity.*"

(9): Anti-hepatotoxic: Flavonoids prevented the biochemical measurable changes induced by
CCly in the liver. The flavonoids Morin (60), Quercetin (23), Primuletin, their Cu (1I) and Fe
(111) complexes were selected to explore their radical scavenging potential. Metal complexes
of flavonoids (M-Fls) showed better radical scavenging activity (RSA) corresponding
flavonoids. The RSA is improved in the presence of HP-BCD. The compounds displayed
hepatoprotection against alloxan induced liver damage as flavonoid injected group displayed
lower levels of enzymes and intermediates aspartate/alanine transaminase (AST), alanine
aminotransferase (ALT), Lipid peroxidation (MDA), Hydroxyproline (HYP), Sailic acid (SA)
and higher Albumin and total proteins level compared with alloxan treated group.™* Flavonoid
is used to protect the liver.”* Methanol extracts of Satureja macrostema showed, kidney
protective, and hepatoprotective activities in-depth chromatographic investigation resulted in
the identification of six new flavonoid glycosides (1) 5-hydroxy-3,6,4'-trimethoxyflavonol-7-
C-a-L-rhamnopyranosyl(1 — 3)-B-Dglucopyranoside (76). (2),4’-methoxy-5,7,3",5'-tetra-
hydroxy flavanone-3-O-f3-D-rhamnopyranosyl-(1 — 2)--D-rhamnopyranoside (77) (3),5,4'-
dimethoxy-7,3",5'-trihydroxyflavanone-3-O-B-D-rhamnopyranoside ~ (78), (4),5,3',4',5'-
tetrahydroxy flavanone-7-O-B-D-rhamnopyranoside (79), (%), 5,3',4'5'-
tetramethoxyflavanone-7-O-f-D-rhamnopyranoside  (80) and (6), 5,4-dimethoxy-3'-
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hydroxyflavone-7-B-D-rhamnopyranoside ~ (75).  The  present  study  revealed
that S.macrostema leaves have a significant radical scavenging and hepatoprotective

activity.>
HO W
flavonoid glycosicdes (1) - 75 %
CH,0H
oH HO OEO by OH
3
O 0 = flavonoid glycosicdes (3) - 77
HO
HO OH MeQ OH

flavonoid glycosides (2) - 76 OMe
HO (a]
- OH
0 OMe O
8] OH
OH HO

OH

OH O
flavonoid glycosides (5) - 79

flavonoid glycosides (8) - 80

Fig-18 Different Structure of Anti-hepatotoxic Agents

The liver is participate in innate immune function and thus exposed to frequent target thus, they
are the frequent target of physical injury. Interestingly, liver has the unique ability to regenerate
and completely recoup from most acute, non-iterative situation. Flavonoid, have potential
medicinal activity with its mode of action mitigating liver associated complications i
1.4.8: Anti-microbial: Flavonoids (1) display a wide range of pharmacological and beneficial
health effects for humans. These are response to potent antimicrobial agent against a wide range
of pathogenic microorganisms. Flavonoids manifest ability to reverse the antibiotic resistance
and enhance action of the current antibiotic drugs.”" The hydroxylation of Cs, C7, C3’, and
C4', (Fig-81) and geranylation or prenylation at Ce have been extensively studied to increase
bacterial inhibition of flavonoids.
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The structure activity relationship of flavonoids (1) to discover safe and potent antibacterial
agents as natural products.” Most flavonoids against gram-positive bacteria could be roughly
calculated from their ACD/LogP and the minimum MIC was predicted as approximately 10.2
or 4.8 uM, more likely falls into the range from 2.6 to 10.2 pM. Both tendentiously concave
indicated that the lipophilicity is a key factor of flavonoids against gram-positive bacteria.
These results suggested that the cell membrane is the main site of flavonoids acting on gram-
positive bacteria, and which likely involves the damage of phospholipid bilayers, the inhibition
of the respiratory chain or the ATP synthesis, or some others.™"!

OH O
L]
.
LTA
Gram-positive bacteria
HQ  on
/ &
O 7

Ho—( ]
0 Respiratory

Cell membrane / OH
-7 \ chain

0- °
HO-{i\/ Pl %
oH ©

Fig-19 Different Structure of Anti-microbial Agents
Flavonoid metal complexes possess more effective functional properties than flavonoids.
However, Iso zinc complex (Iso—Zn, [Zn3(C21H14011)2]-4H20)(83) had been synthesized
and characterized. The radical scavenger and antibacterial potencies of Iso—Zn were
significantly stronger than those of Iso. The Iso—Zn exhibited better water solubility, and
antibacterial activities, and lower cytotoxicity and provided a theoretical basis for expanding
the utilization scope of Iso through enhancing its hydrophilicity. ™!

OH

lso-orientin (34,5, 7-tetrahydroxy-6
-C-glucopyranosyl flavones,lso - 82

lse-Zn synthesis-83

Fig-20 Different Structure of Anti-microbial Agents (Flavanoid)
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The activity of Quercetin (23), has been partially attributed to inhibition of DNA gyrase. It has
been proposed that sophoraflavone G and (—)-epigallocatechin gallate (54) inhibit cytoplasmic
membrane function. These compounds represent the development of a pharmacologically
acceptable antimicrobial agent.™Viitb A novel synthetic sulfur containing tricyclic flavonoid
with chlorine as halogen substituent at the benzopyran core (84) could be a reliable solution
due to their important antimicrobial activity. The antimicrobial effects were tested using the
minimum inhibitory concentration, more active than other synthetic flavonoids. These
compounds showed significantly enhanced antibacterial activities, at Gram positive bacteria
compared to the Gram negative ones.”™ Most of the synthetic flavonoids were found to be
effective against pathogenic microorganisms.™

OH NICU (11)

OH

N(8-chloro-4-(4-chlorophenyl 4 H-[1,3]dithiolo .
[4,5- c]chromen-2-ylidene)}N-ethylethanaminium - 84 QuercetinCu (1)) complex - 85

Fig-20 Different Structure of Anti-inflammatory Agents

Quercetin has the ability to bind with several metal ions to increase its biological activities.
Quercetin and ethanolamine were used for the synthesis Schiff base complex, The Schiff base
has been employed as a ligand for the synthesis of novel nanoscale Cu (II) complex. These
nanoscale Cu(ll) complex (85) exhibited a strong antibacterial activity against both Gram-
positive and Gram-negative bacteria. ™

1.4.9: Antiviral: several natural flavonoids exhibited significant anti-viral properties both in
vitro and in vivo.”™" Neoflavonoids (8) have been evaluated against HIV-1. Antiviral activity
was assessed on MT-2 cells infected with viral clones carrying the luciferase reporter gene.4-
phenylchromen-2-one (86) derivatives showed HIV transcriptional inhibitory activity.”>V
Phosphorylation of protein by cytokines is inhibited by flavonoids which help in the cell
arrestation of HIV at integration traction phage of virus.V: ko

Flavonoids act on five RNA viruses with similar clinical manifestation streatments, including
influenza, human immunodeficiency virus (HIV), severe acute respiratory syndrome (SARS),
Middle East respiratory syndrome (MERS), and Ebola. Flavonoids have shown antiviral
activity via inhibition of viral protease, RNA polymerase, and mRNA, virus replication, factor-
kB and N-terminal kinases. Baicalin (70), Quercetin (23), and its derivatives, hesperidin (71),
and Catechins (51), are promising treatment options against COVID-19 infection,Pxviiboxviii
Viral infections caused by the human immunodeficiency, virus types (HIV-1 and HIV-2),
hepatitis virus B and C, influenza, A virus and the severe acute respiratory syndrome
coronavirus 2 (SARS CoV-2) present a significant global burden.

VOLUME 23 : ISSUE 05 (May) - 2024 Page No:661



YMER || ISSN : 0044-0477 http://ymerdigital.com

Jamaican medicinal plants, to show their antiviral activity.™™ Quercetin with highest binding
energy against NS2B-NS3 protease which is evident by the formation of six hydrogen bonds
with the amino acid residues at the binding site of the receptor. Flavonoids from Carica
papaya have significant anti-dengue activities.** Quercetin can interfere with various stages
of the coronavirus entry and replication cycle such as PLpro, 3CLpro, and NTPhelicase. Due
to its pleiotropic activities and lack of systemic toxicity, quercetin and its derivatives may
represent target compounds to be tested in future clinical trials to enrich the drug arsenal against
coronavirus infections, "

Table-1- Different types of flavonoids, their structure and biological Activity-

Flavonoids Structure Compounds | Biological Compoun | Natural Reference
name activities ds Sources
Number
Catechin antioxidant, 51 Camellia xciil xciv
antiviral,  anti- sinensis,  tea,
0 @ inflammatory apples,
Favanols @[J\ anti-allergenic, persimmons,
Bl and anti-cancer cacaos, grapes,
and berries
epicatechin Antioxidant, 11 dark chocolate, | ¢V, *V!
rich cocoa,
procyanidins | Alzheimer’s 12,13 Pea nut skins, | X!
disease, cocoa beans.
diabetes, fruits,
rheumatoid vegetables,
arthritis, tumors, nuts, legumes,
and obesity. and grains
anti- 14 lemons, limes, | XVl xcix
Hesperidin, inflammatory, oranges, citrus
Anti- grapefruits,
cardiovascular,
antiviral,
antibacterial, ant
carcinogenic,
Flavanones o) @ antioxidants.
@;J antioxidant, anti- | 15 ¢, d
'6 Naringin, inflammatory, lemons,
anti- oranges,
cardiovascular, grapefruits,
and, antiviral, citrus
blood lipid-
lowering
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Narirutin, Neurobehavioral Grape  fruit | ©

: juice, citrus
fruit jabara.
weight loss in | 16 lemon peel ciii civ

Eriocitrin, the
gastrocnemius
muscle, cancer,
cardiovascular
disease.
anti- seeds, grains, | ¢

Eeohesperidi | inflammatory tea, coffee,

n, and antioxidant, wine,  cocoa,
osteoporosis and chocolate,
osteoarthritis. vegetables and,

citrus fruits.
anticancer, citrus  fruits, | ¢!

Didymin, antioxidant, lemons,
antinociceptive, mandarin,
neuroprotective, bergamot,
hepatoprotective grapefruit,

, inflammatory, chachi  fruit,
cardiovascular, and citrus
anti-diabetic juices.
Antioxidant, dia grapefruit. A | &1

Neoeriocitrin, | betes, pples,

Alzheimer’s and
bone resorption

Poncirin inflammation, Medicinal oviii " cix
colitis, human plants.
gastric  cancer,
liver injury and
Alzheimer's
disease. antioxid
ation,

Chrysin, Alzheimer’s 18 honey, fruits. | &, &
Parkinson’s.

Flavone Nevertheless.
Cancers

Apigenin, antibacterial, 19 Apium exit exiii
antifungal, graveolens,
antiviral, fruits,
diabetes, vegetables and
amnesia,Alzhei Chinese
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mer’s  disease, medicinal
depression, herbs
insomnia,

cancer,

Luteolin, anti- 20 Dracocephalu | &V,
inflammatory, m
anti- integrifolium,
cardiovascular, Lonicera
and antiviral, japonica,

Capsicum
annuum.

Wogonin, anti- 21 naturally  in | &, oV
inflammatory, seeds,  fruits,
antiviral, stems,  nuts,
anticancer, and spices,
antioxidant. pigments,

vegetables,
herbs, and
flowers .

Tangeritin anticancer 22 citrus  peel, | &V!
potential, Fruits,
antioxidant vegetables,
activities  and grains.
anti-
inflammatory.

Flavonols antioxidant, anti- | 23 vegetables, exviil
inflammatory, fruit,  seeds,
anti- nuts, tea, and
cardiovascular, red wine.
antibacterial,
and antifungal

Kaempferol, | antioxidant, anti- | 24 fruits, exix
inflammatory, vegetables,
antibacterial, herbs, and
antiviral, and other
anticancer natural plants.

Myricetin, antioxidant, anti- | 26 Myrica rubra |
inflammatory,
and anti-
cardiovascular

Fisetin, Antioxidant. 25 strawberry, oxxi

apple,
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onion,
cucumber, and
other fruits and

vegetables

Morin antioxidant and | 27 Cudrania oxxii
anti- cochinchinensi
inflammatory S,

Maclura
pomifera.
antiviral and | 28 Ginkgo biloba, | &

Isorhamnetin | anticancer.  ty Hippophae,rha
pe 2 diabetes mnoides, pear
mellitus,  age- S, grapes,
related, apples, berries,
cardiovascular. almonds,

cherries
Isoflavonoids o Daidzein, cognition, 29 miso, natto, oxxiv
e cancers, soy milk,
O cardiovascular, tofu.
skin  diseases,
osteoporosis,
and menopausal,

Genistein, antioxidant, 30 soybeans.soy |
antifungal, products, tofu,
antiviral, legumes.
and anticancer.

Glycitein, osteoporosis, 31 soybeans. oxxvi
cardiovascular,
obesity,
diabetes,
anxiety,
depression, and
breast cancer.

Biochanin, menopausal 32 chickpea, red | Vi
symptoms, anti- clover and
inflammatory, soybean.
anti-oxidant,
anti-cancer and
neuroprotective.

Formononeti | inflammation soybeans and | SVii

n and metabolism, legumes, breast

milk, amniotic
fluid,
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Neoflavonoid O 2-hydro-4- osteoporosis, 34 Fabaceae, oxxix
S e phenylchOme | inflammatory, Clusiaceae,
n-2-One microbial, Leguminosae,

O allergic, Rubiaceae,
antioxidant, Passifloraceae,
antifungal, Thelypteridace
antidiabetic, and ae, and
anticancer Polypodiaceae

pelargonidin, | antioxidant, 37 strawberries oo
anticancer, and food
antidiabetic, products with
anti-obesity, red

0 antimicrobial, pigmentation.
Anthocyanins O and anti- blue  colored
O % inflammatory berry fruits.
cyanidin Antioxidant 38 Bifidobacteriu | ©
anti- m and
inflammatory. Akkermansia,
Anti-Apoptosis

delphinidin, | anticancer 39 berries, O0i e
medicines, eggplant,
antioxidants, purple-colored
enzyme plant pigment,
inhibitors, roselle, and
immunomodulat wine.
ors, antibiotics.
antioxidant and
anti-
inflammatory,

peonidin, cardiovascular 40 Purple corn, o0xiv
disease,
hypertension,
obesity,
diabetes, and
cancer.

pelunidin, 41

Malvidin antioxidant and | 42 red, purple, and | v
anti- blue pigments
inflammatory, observed in a
anti- variety of
carcinogenic, fruits,
cardioprotective, vegetables,
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antidiabetic, and
neuroprotective.

Chalcones © antimicrobial, 45 licorice  root. | &V
O = O anticancer, Licorice,
Isoliquiritige | antitubercular, Glycyrrhiza,
nin antioxidant, anti- Glycyrrhiza
inflammatory. uralensis, Glyc
yrrhiza radix,
and Glycyrrhiz
a glabra
cucumber, ool
Butein anti-cancer, Cucumaria
Lung and breast | (46) frondosa, stem
cancer. bark of
cashews
(Semecarpus
anacardium),
Rhus
verniciflua,
Caragana
jubata, and the
heartwood of
Dalbergia
odorifera .
glioblastoma ool
cells 49 higher
0 Hepatoprotectiv plants, Guttifer
. e, ae and Gentian
Xanthones Norswertiann

[l
O

anticarcinogenic
: antileprosy,
cardioprotective,
skin cancers,

aceae

Conclusion:- Flavonoids are a vibrant tapestry of plant-derived compounds with remarkable
versatility and an array of potential health benefits. Their impressive antioxidant, anti-
inflammatory, and anti-cancer properties, coupled with their potential to combat chronic
diseases like cardiovascular disorders and neurodegenerative conditions, paint a promising
picture for their future in healthcare.
While challenges remain regarding bioavailability and biotransformation, ongoing research is
actively exploring strategies to overcome these hurdles and unlock the full therapeutic potential
of flavonoids. Dietary diversification, focusing on fruits, vegetables, and other rich sources of
these compounds, represents a readily available strategy to harness their health benefits.
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Moreover, advancements in extraction and processing methods hold the potential to enhance
the bioavailability and efficacy of flavonoids, making them even more accessible for promoting
human health.
As we continue to unravel the complex tapestry of flavonoid activity, one thing is certain: these
colourful compounds hold immense promise for revolutionizing the way we approach health
and disease. By embracing the power of nature's pharmacy, we can unlock a rainbow of
possibilities for a healthier and brighter future.
Looking ahead, future research should focus on:

« Identifying novel flavonoids with specific bioactivities

« Developing strategies to enhance their bioavailability and biotransformation

« Conducting clinical trials to evaluate their efficacy in treating various diseases

« Exploring synergistic interactions between different flavonoids and other bioactive compounds

« Investigating the potential side effects and interactions of flavonoids

o Developing food-based approaches to increase dietary intake of flavonoids
Unlocking the full potential of flavonoids requires a multifaceted approach that combines
scientific research, technological innovation, and public awareness. By working together, we
can harness the power of these natural wonders to create a healthier and more vibrant world for
all.

References: -

! Weisheng Feng, Zhiyou Hao and Meng Li. Published, 2017, DOI: 10.5772/67810.

i Stephen Safe,  Arul Jayaraman, Robert S. Chapkin, Marcell Howard, Kumaravel
Mohankumar, and Rupesh Shrestha. Toicol Res. 2021, 37(2): 147-162. doi: 10.1007/s43188-
020-00080-z

il Ekalu, A., Habila, J.D. Flavonoids: isolation, characterization, and health benefits. Beni-
Suef Univ J Basic Appl Sci - 2020. 9, 45, doi.org/10.1186/s43088-020-00065-9

iv

Georgiana Dretcanu, loana Stirbu, Nicolae Leoplold, Daniel Cruceriu, Corina Danciu,
Andreea Stanild, Anca Farcas, Ileana Monica Borda, Cristian [uhas and Zorita Diaconeasa.
Plants, 2022, 11(9), 1117; doi.org/10.3390/plants11091117.

V. Asad Ullah, Sidra Munir. Syed Lal Badshah, Noreen Khan, Lubna Ghani, Benjamin
Gabriel Poulson, Abdul-Hamid Emwas, And Mariusz Jaremko. Molecules 2020, 25(22),
5243; doi.org/10.3390/molecules25225243.

Vi Tian-yang Wang, Qing Li, Kai-shun Bi. Asian Journal of Pharmaceutical Sciences, 2018,
13, 1, 12-23. doi.org/10.1016/j.ajps.2017.08.004.

VOLUME 23 : ISSUE 05 (May) - 2024 Page No0:668


https://pubmed.ncbi.nlm.nih.gov/?term=Safe%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Jayaraman%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Chapkin%20RS%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Howard%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Mohankumar%20K%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Mohankumar%20K%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Shrestha%20R%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8007671/
https://doi.org/10.1007%2Fs43188-020-00080-z
https://doi.org/10.1007%2Fs43188-020-00080-z
https://doi.org/10.1186/s43088-020-00065-9
https://sciprofiles.com/profile/1731500?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/author/WFVyMlV0bWhhVkMxaERuSVVjUmhMQWNUNEsrOFQwM0V4WFR5WGJPaHIrdz0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/421860?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/2476686?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/114548?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/1749773?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/574183?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/1576101?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/617892?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/89306?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://doi.org/10.3390/plants11091117
https://sciprofiles.com/profile/1323791?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/631968?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/140572?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/author/L0h1SHNWeUd1Vzc0MzJFWDJpRFA1TE1WMmZiV0QzZHNCMTJmSjEzekN3VT0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/2772437?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/1230337?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/1230337?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/38340?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/815913?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://www.sciencedirect.com/author/7004436357/kaishun-bi
https://www.sciencedirect.com/journal/asian-journal-of-pharmaceutical-sciences
file:///C:/Users/user/AppData/Roaming/Microsoft/Word/%2013,%20%201
file:///C:/Users/user/AppData/Roaming/Microsoft/Word/%2013,%20%201
https://doi.org/10.1016/j.ajps.2017.08.004

YMER || ISSN : 0044-0477 http://ymerdigital.com

vi . Rauter, Amélia P, Ennis, Marcus, Hellwich, Karl-Heinz, Herold, Bernardo J., Horton,
Derek, Moss, Gerard P. and Schomburg, Ida™ Pure and Applied Chemistry, 2017, 90, 9, 2018,
1429 1486. doi.org/10.1515/pac-2013-0919.

viil_Nan Shen, Tongfei Wang, Quan Gan, Sian Liu, Li Wang, Biao Jin. Food Chemistry,
2022, 383, 132531. doi.org/10.1016/j.foodchem.2022.132531.

X Shen Chen, Xiaojing Wang, Yu Cheng, Hongsheng Gao, and, Xuechao Chen.
Molecules 2023, 28(13), 4982; doi.org/10.3390/molecules28134982.

X. Robert M. Hackman Z John A. Polagruto A Qin Yan Zhu A& Buxiang Sun /& Hajime Fujii
/E Carl L. Keen. Phytochem Rev 2008 7:195-208, DOI 10.1007/s11101-007-9070-4.

Xi_Julia J. Petersona, Johanna T. Dwyera , Gary R. Beecherb,1, Seema A. Bhagwatc , Susan E.
Gebhardtc , David B. Haytowitzc, Journal of Food Composition and Analysis 2006, 19, S66—
S73, doi:10.1016/j.jfca.2005.12.006

Xil lveta Najmanovaa, Marie Voprsalovab, Luciano Sasoc, and Premysl Mladenka Critical
Reviews in  Food Science and Nutrition 2019, 3155-3171, 60, 2020,
doi.org/10.1080/10408398.2019.1679085

Xl " Sp0 In Sohn, subramani Pandian, Young Ju Oh, Hyeon Jung Kang, Woo Suk Cho and Youn
Sung Ch. Front. Plant Sci, 2021, 12 —2021. doi.org/10.3389/fpls.2021.670103

XV Maria Gacek. Prz Menopauzalny. 2014, 13(1): 27-31. doi: 10.5114/pm.2014.41081.

¥ Ludmila Kfiizova, Katetfina, Dadakovalitka, Kasparovska and Toma§ Kasparovsky.

Molecules 2019, 24(6), 1076; _doi.org/10.3390/molecules24061076.

i Mohammed M. Alshehri,Javad Sharifi-Rad,Jestis Herrera-Bravo, Evelyn L. Jara, Luis A.
Salazar, Dorota Kregiel, Yadav Uprety, Muhammad Akram, Mehwish Igbal, Miquel
Martorell, Margalida  Torrens-Mas, Daniel Gabriel Pons et al. Cellular
Longevity, 2021, 6331630, /5. doi.org/10.1155/2021/6331630

i - Eva Miadokové. Interdisc Toxicol. 2009; 2(4): 211-218. doi: 10.2478/v10102-009-0021-
3

22 Mohammed M. Alshehri, Javad Sharifi-Rad, Jests Herrera-Bravo, Evelyn L. Jara,Luis A.
Salazar,Dorota  Kregiel,Yadav  Uprety,Muhammad  Akram,Mehwish Igbal,Miquel
Martorell, Margalida Torrens-Mas,and Daniel Gabriel Pons et al. Longevity, 2021, 6331630,
15, 2021. doi.org/10.1155/2021/6331630.

XX Kumar, P., Ahamad, T, Mishra, D.P, Khan, M.F. Springer, Plant-derived Bioactives
2020. pp 35-57 doi.org/10.1007/978-981-15-2361-8_3

VOLUME 23 : ISSUE 05 (May) - 2024 Page No:669


https://doi.org/10.1515/pac-2013-0919
https://www.sciencedirect.com/journal/food-chemistry
file:///C:/Users/user/AppData/Roaming/Microsoft/Word/%20383
https://doi.org/10.1016/j.foodchem.2022.132531
https://sciprofiles.com/profile/1936757
https://sciprofiles.com/profile/1567729
https://sciprofiles.com/profile/author/czFyTHhvVXArVmF3Y0ZsUXF0b1BDU2NiYVBQdHp3N1hMcnlkQXJtRjR6Yz0=
https://sciprofiles.com/profile/author/akdETHVKd20zbEFDa3VWa1RHUnNtSnZBTEtkZDAvVnhzcG5DUFJCbnhmYz0=
https://sciprofiles.com/profile/82739
https://doi.org/10.1080/10408398.2019.1679085
https://doi.org/10.1080/10408398.2019.1679085
https://www.frontiersin.org/people/u/465510
https://doi.org/10.3389/fpls.2021.670103
https://pubmed.ncbi.nlm.nih.gov/?term=Gacek%20M%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4520332/
https://doi.org/10.5114%2Fpm.2014.41081
https://sciprofiles.com/profile/650447
https://sciprofiles.com/profile/648199
https://sciprofiles.com/profile/648199
https://sciprofiles.com/profile/78913
https://www.ncbi.nlm.nih.gov/pubmed/?term=Miadokov%26%23x000e1%3B%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21217857
https://dx.doi.org/10.2478%2Fv10102-009-0021-3
https://dx.doi.org/10.2478%2Fv10102-009-0021-3
https://doi.org/10.1155/2021/6331630
https://link.springer.com/book/10.1007/978-981-15-2361-8
https://doi.org/10.1007/978-981-15-2361-8_3

YMER || ISSN : 0044-0477 http://ymerdigital.com

XX Padam Kumar, Tanveer Ahamad, Devendra Pratap Mishra, Mohammad Faheem Khan,
Springer, 2020. DOI:10.1007/978-981-15-2361-8 3

i Hock Eng Khoo, Azrina Azlan, Sou Teng Tang, and See Meng Lim. Food Nutr Res. 2017,
61(1): 1361779. doi: 10.1080/16546628.2017.1361779.

i Roberto Mattioli, Antonio Francioso, Luciana Mosca, and Paula Silva. Molecules. 2020
Sep; 25(17): 3809. doi: 10.3390/molecules25173809.

xiii Hock Eng Khoo, Azrina Azlan, Sou Teng Tang, and See Meng Lim. FOOD &
NUTRITION RESEARCH, 2017. 61, 1361779. doi.org/10.1080/16546628.2017.1361779

XV Hiba A. Jasim, Lutfun Nahar, Mohammad A. Jasim, haron A. Moore, Kenneth J. Ritchie,
and Satyajit D. Sarker. Biomolecules 2021, 11(8), 1203; doi.org/10.3390/biom11081203

XV J. S. Negi, V. K. Bisht,P. Singh,M. S. M. Rawat,and G. P. Joshi. 2013, 9, 2013,
621459 doi.org/10.1155/2013/621459

i Gabriela Mazur, Katarzyna Pa, nczyk-Straszak and Anna Maria Waszkielewicz. Appl.
Sci. 2023, 13, 2897. doi.org/10.3390/app13052897.

xvil - Jjanhua Cao 1, Jie Han 2 , Hao Xiao 1, Jinping Qiao 1, and Mei Han. Nutrients. 2016,
8, 762; doi:10.3390/nu8120762

Vil Dalia M. Kopustinskiene, Valdas Jakstas, Arunas Savickas andJurga Bernatoniene
Nutrients 2020, 12(2), 457; doi.org/10.3390/mu12020457

xix Saleh A. Almatroodi , Mohammed A. Alsahli, Ahmad Almatroudi, Amit Kumar Verma,
Abdulaziz Aloligi, Khaled S. Allemailem, Amjad Ali Khan and Arshad Husain Rahmani.
Molecules 2021, 26, 1315. doi.org/ 10.3390/molecules26051315

X Robert Kubina,Marcello Iriti andAgata Kabata-Dzik. Nutrients 2021, 13(3),
845; doi.org/10.3390/nu13030845

XX Yeong-Seon Won, Jeong-Ho Kim, Rona Camille M. Lizardo, Hye-Ji Min, Hyun-Dong
Cho, Seong-Min Hong and Kwon-lISeo. Nutrients 2020, 12 (12),
3683; _doi.org/10.3390/nul2123683.

Xl - Maria Rosa Felice, Alessandro Maugeri, Giovambattista De Sarro, Michele Navarra, and
Davide Barreca. Int. J. Mol. Sci. 2022, 23, 4411. doi.org/10.3390/ ijms23084411

Xl Kybina, R. Krzykawski, K. Kabata-Dzik, A.Wojtyczka, R.D. Chodurek, E. Dziedzic, A.
Fisetin. Nutrients. 2022, /4, 2604. doi.org/ 10.3390/nu14132604

XV Robert Kubina, Marcello Iriti, and Agata Kabata-Dzik. Nutrients 2021, 13(3),
845; doi.org/10.3390/nu13030845

VOLUME 23 : ISSUE 05 (May) - 2024 Page No:670


http://dx.doi.org/10.1007/978-981-15-2361-8_3
https://pubmed.ncbi.nlm.nih.gov/?term=Khoo%20HE%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Azlan%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Tang%20ST%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Lim%20SM%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5613902/
https://doi.org/10.1080%2F16546628.2017.1361779
https://pubmed.ncbi.nlm.nih.gov/?term=Mattioli%20R%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Francioso%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Mosca%20L%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Silva%20P%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7504512/
https://doi.org/10.3390%2Fmolecules25173809
https://sciprofiles.com/profile/1084017
https://sciprofiles.com/profile/1277831
https://sciprofiles.com/profile/878219
file:///C:/Users/user/AppData/Roaming/Microsoft/Word/haron%20A.%20Moore
file:///C:/Users/user/AppData/Roaming/poona/Downloads/Kenneth%20J.%20%20Ritchie
https://sciprofiles.com/profile/67387
https://doi.org/10.1155/2013/621459
https://doi.org/10.3390/app13052897
https://sciprofiles.com/profile/682963
https://sciprofiles.com/profile/1263461
https://sciprofiles.com/profile/1616612
https://sciprofiles.com/profile/414631
https://doi.org/10.3390/nu12020457
https://sciprofiles.com/profile/46909
https://sciprofiles.com/profile/234861
https://doi.org/10.3390/nu13030845
https://sciprofiles.com/profile/916390
https://sciprofiles.com/profile/author/Rml3bExraGlzQzVLV2VkV29sUGhGNGlCcytpVmdxd2lpd2ptRU0vV3JjRT0=
https://sciprofiles.com/profile/596316
https://sciprofiles.com/profile/author/a2w4WUZhWG9oNC9zZlA3SlNPUUc3Q0xUc05oWUhlSkNCeGg4L0xKc1ZyVT0=
https://sciprofiles.com/profile/1742552
https://sciprofiles.com/profile/1742552
https://sciprofiles.com/profile/author/V25zRnVmUVUreFhjVDhWRTNRSjZwMUxHQUhOeWZNSjRuRXgxcXVucGR5RT0=
file:///C:/Users/user/AppData/Roaming/poona/Downloads/Kwon-IlSeo
https://doi.org/
https://sciprofiles.com/profile/8691
https://sciprofiles.com/profile/46909
https://sciprofiles.com/profile/234861
https://doi.org/10.3390/nu13030845

YMER || ISSN : 0044-0477 http://ymerdigital.com

V- Mahmud, A.R., Ema, T.1., Siddiquee, M.F . et al. Beni-Suef Univ J Basic Appl Sci 2023.
47, doi.org/10.1186/s43088-023-00387-4.

xovi - GangGong, Ying-YunGuan, Zhong-LinZhang, KhalidRahman, Su-JuanWang,
ShuangZhou, XinLuan.Biomedicine & Pharmacotherapy, 2020, 128, 110301,
doi.org/10.1016/j.biopha.2020.110301

xovit Shahid Ali Rajput, Xiu-gi Wang, Hui-Chao Yan. Biomedicine & Pharmacotherapy. 2021,
138, 111511. doi.org/10.1016/j.biopha.2021.111511

ol Oguntimehin Samuel Ayoolu, Omonike Oluyemisi Ogbole, Edith Oriabure Ajaiyeoba,
Vaderament-A Nchiozem-Ngnitedem, Taye B Demissie, Mohamed Elbadawi, Kibrom
Gebreheiwot  Bedane, Michael Spiteller. Fitoterapia, 2022, 160, 105206.
doi.org/10.1016/j.fitote.2022.105206

XXX Davide Barreca , Giuseppe Gattuso, Ersilia Bellocco, Antonella Calderaro , Domenico

Trombetta, Antonella Smeriglio, Giuseppina Lagana, Maria Daglia, Silvia Meneghini, Seyed
Mohammad Nabavi, Biofactors 2017, 8;43(4):495-506. doi: 10.1002/biof.1363.

Xl Hock Eng Khoo, Azrina Azlan, Sou Teng Tang, and See Meng Lim. Food Nutr Res. 2017 ;
61(1): 1361779. doi: 10.1080/16546628.2017.1361779

Xii " Mahdizade Valojerdi F, Goliaei B, Rezakhani N, Nikoofar A, Keshmiri Neghab H,
Soheilifar MH, et al. Middle East J Cancer. 2023; 14(2): 205-18. doi: 10.30476/mejc.2022.
91913.1637.

xli ' Asad Ullah, Sidra Munir, Syed Lal Badshah, Noreen Khan, Lubna Ghani, Benjamin Gabriel
Poulson, Abdul-Hamid Emwas, and Mariusz Jaremko. Molecules. 2020, 25(22):
5243. doi: 10.3390/molecules25225243

il yane Quyang, Juanjuan LiXinyue Chen, Xiaoyu Fu, Si Sun, and Qi Wu.
Biomolecules. 2021 11(6): 894. doi: 10.3390/biom11060894.

XV Robert M. Hackman, John A. Polagruto, Qin Yan Zhu, Buxiang Sun, Hajime Fujii , Carl
L. Keen. Phytochem Rev 2008, 7:195-208 , DOI 10.1007/s11101-007-9070-4

XV agdeep Singh, Shailja Sood & Arunachalam Muthuraman. J Food Sci Technol, 2014,
51, 67-74, doi.org/10.1007/s13197-011-0479-9

XVi " Duangjai Tungmunnithum, Nobuyuki Tanaka , Ayumi Uehara and Tsukasa Iwashina .
Cosmetics 2020, 7(4), 89; doi.org/10.3390/cosmetics7040089.

Vil JjeKang, ZhiminLi, TongWu, Gitte S.Jensen, Alexander G.Schauss, XianliWu. Food
Chemistry, 2010, 122, 610-617. doi.org/10.1016/j.foodchem.2010.03.020,

VOLUME 23 : ISSUE 05 (May) - 2024 Page No:671


https://doi.org/10.1186/s43088-023-00387-4
https://www.sciencedirect.com/science/article/pii/S0753332220304935#!
https://www.sciencedirect.com/science/article/pii/S0753332220304935#!
https://www.sciencedirect.com/science/article/pii/S0753332220304935#!
https://www.sciencedirect.com/author/7101637510/khalid-rahman
https://www.sciencedirect.com/science/article/pii/S0753332220304935#!
https://www.sciencedirect.com/science/article/pii/S0753332220304935#!
https://www.sciencedirect.com/science/article/pii/S0753332220304935#!
https://www.sciencedirect.com/journal/biomedicine-and-pharmacotherapy
https://doi.org/10.1016/j.biopha.2021.111511
https://www.sciencedirect.com/journal/fitoterapia
file:///C:/Users/user/AppData/Roaming/poona/Downloads/%20160
https://pubmed.ncbi.nlm.nih.gov/?term=Barreca+D&cauthor_id=28497905
https://pubmed.ncbi.nlm.nih.gov/?term=Gattuso+G&cauthor_id=28497905
https://pubmed.ncbi.nlm.nih.gov/?term=Bellocco+E&cauthor_id=28497905
https://pubmed.ncbi.nlm.nih.gov/?term=Calderaro+A&cauthor_id=28497905
https://pubmed.ncbi.nlm.nih.gov/?term=Trombetta+D&cauthor_id=28497905
https://pubmed.ncbi.nlm.nih.gov/?term=Trombetta+D&cauthor_id=28497905
https://pubmed.ncbi.nlm.nih.gov/?term=Smeriglio+A&cauthor_id=28497905
https://pubmed.ncbi.nlm.nih.gov/?term=Lagan%C3%A0+G&cauthor_id=28497905
https://pubmed.ncbi.nlm.nih.gov/?term=Daglia+M&cauthor_id=28497905
https://pubmed.ncbi.nlm.nih.gov/?term=Meneghini+S&cauthor_id=28497905
https://pubmed.ncbi.nlm.nih.gov/?term=Nabavi+SM&cauthor_id=28497905
https://pubmed.ncbi.nlm.nih.gov/?term=Nabavi+SM&cauthor_id=28497905
https://pubmed.ncbi.nlm.nih.gov/?term=Khoo%20HE%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Azlan%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Tang%20ST%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Lim%20SM%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5613902/
https://doi.org/10.1080%2F16546628.2017.1361779
https://pubmed.ncbi.nlm.nih.gov/?term=Ullah%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Munir%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Badshah%20SL%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Khan%20N%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ghani%20L%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Poulson%20BG%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Poulson%20BG%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Emwas%20AH%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Jaremko%20M%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7697716/
https://doi.org/10.3390%2Fmolecules25225243
https://pubmed.ncbi.nlm.nih.gov/?term=Ouyang%20Y%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Li%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Chen%20X%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Fu%20X%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sun%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Wu%20Q%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8234180/
https://doi.org/10.3390%2Fbiom11060894
https://link.springer.com/article/10.1007/s13197-011-0479-9#auth-Jagdeep-Singh
https://link.springer.com/article/10.1007/s13197-011-0479-9#auth-Shailja-Sood
https://link.springer.com/article/10.1007/s13197-011-0479-9#auth-Arunachalam-Muthuraman
https://doi.org/10.1007/s13197-011-0479-9
https://www.sciencedirect.com/science/article/abs/pii/S0308814610002803#!
https://www.sciencedirect.com/science/article/abs/pii/S0308814610002803#!
https://www.sciencedirect.com/science/article/abs/pii/S0308814610002803#!
https://www.sciencedirect.com/science/article/abs/pii/S0308814610002803#!
https://www.sciencedirect.com/science/article/abs/pii/S0308814610002803#!
https://www.sciencedirect.com/science/article/abs/pii/S0308814610002803#!
https://doi.org/10.1016/j.foodchem.2010.03.020

YMER || ISSN : 0044-0477 http://ymerdigital.com

xviii - Ayokunle O. Ademosun, PhD, Ganiyu Oboh, PhD, Fatai Bello, MTech, and Peluola O.
Ayeni, MTech, Evidence-Based Complementary & Alternative Medicine 2016, 21(4) NP11-
NP17, DOI:10.1177/2156587215610032

Xlix ‘\/alentina Soccil, Daniela Tempestal, Giovambattista Desideri2, Luigi De Gennaro3 and
Michele Ferrara, Nutr. 2017, 4:19, doi: 10.3389/fnut.2017.00019.

| Esteban Rodriguez-Arcea, Marianela Saldias. Biomedicine & Pharmacotherapy, 2021,
143, 112236. doi.org/10.1016/j.biopha.2021.112236.

i Maleki, S.J. Crespo, J.F. Cabanillas, B. Food Chemistry2019, 125124.
doi.org/10.1016/j.foodchem.2019.125124

i Zuzana Hanakova, Jan Hosek, Zsofi a Kutil, Veronika Temml, Premysl Landa,
TomasVanek, Daniela Schuster, Stefano Dall’Acqua, Josef Cvacka, Ondrej Polansky, and
Karel S mejkal, Journal of Natural Products, 2017, 80(4), 999-1006. DOIl:

10.1021/acs.jnatprod.6b01011.

liii. Ana Garcia-Lafuente, Eva Guillamon, Ana Villares-Mauricio A. Rostagno-Jose Alfredo
Martinez. Inflamm Res .2009, 58(9): 537-52. doi: 10.1007/s00011-009-0037-3.

v Permender Rathee, Hema Chaudhary, Sushila Rathee, Dharmender Rathee, Vikash Kumar
and Kanchan Kohli, Inflammation & Allergy - Drug Targets, 2009, 8, 229-235. 3,
DOI: 10.2174/187152809788681029

Iv. Parichat Tawornchat, Thitiporn Pattarakankul, Tanapat Palaga, Varol Intasanta, and Supason
Wanichwecharungruang. ACS Omega 2021, 6, 4, 2846-2855.
doi.org/10.1021/acsomega.0c05142

M Ravishankar, D. Salamah, M. Akimbaev, A. et al. Sci Rep, 2018. 8, 9528,
doi.org/10.1038/s41598-018-27809z.

Wi Kiara Thompson, Wayne Pederick and Abishek Bommannan Santhakumar, action. Food
Funct. 2016, 16:49:26 doi:10.1039/C6FO00154H

Wil Robert M. Hackman, John A. Polagruto, Qin Yan Zhu, Buxiang Sun, Hajime Fujii , Carl
L. Keen. Phytochem Rev, 2008, 7: 195-208 , DOI 10.1007/s11101-007-9070-4

lix - Al-Dashti, Yousef A.; Holt, Roberta R.; Stebbins, Charles L.; Keen, Carl L.;: Hackman,
Robert M. Journal of the American College of Nutrition. 2018, 1-
15, doi:10.1080/07315724.2018.1451788.

X Cijo George Vazhappilly, Shabbir Ahmed Ansari, Rula Al-Jaleeli, Aya Mudhafar Al-
Azawi, Wafaa S Ramadan, Varsha Menon , Rawad Hodeify, Shoib Sarwar Siddiqui, Maxime
Merheb, Rachel Matar, Rajan Radhakrishnan, Epub, 2019, 27(5): 863-869. doi:
10.1007/s10787-019-00612-6.

VOLUME 23 : ISSUE 05 (May) - 2024 Page No:672


https://www.sciencedirect.com/journal/biomedicine-and-pharmacotherapy
https://doi.org/10.1016/j.biopha.2021.112236
https://doi.org/10.1016/j.foodchem.2019.125124
http://dx.doi.org/10.2174/187152809788681029
https://doi.org/10.1021/acsomega.0c05142
https://doi.org/10.1021/acsomega.0c05142
https://pubs.rsc.org/en/results?searchtext=Author%3AKiara%20Thompson
https://pubs.rsc.org/en/results?searchtext=Author%3AWayne%20Pederick
https://pubs.rsc.org/en/results?searchtext=Author%3AAbishek%20Bommannan%20Santhakumar
https://pubmed.ncbi.nlm.nih.gov/?term=Vazhappilly+CG&cauthor_id=31309484
https://pubmed.ncbi.nlm.nih.gov/?term=Ansari+SA&cauthor_id=31309484
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Jaleeli+R&cauthor_id=31309484
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Azawi+AM&cauthor_id=31309484
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Azawi+AM&cauthor_id=31309484
https://pubmed.ncbi.nlm.nih.gov/?term=Ramadan+WS&cauthor_id=31309484
https://pubmed.ncbi.nlm.nih.gov/?term=Menon+V&cauthor_id=31309484
https://pubmed.ncbi.nlm.nih.gov/?term=Hodeify+R&cauthor_id=31309484
https://pubmed.ncbi.nlm.nih.gov/?term=Siddiqui+SS&cauthor_id=31309484
https://pubmed.ncbi.nlm.nih.gov/?term=Merheb+M&cauthor_id=31309484
https://pubmed.ncbi.nlm.nih.gov/?term=Merheb+M&cauthor_id=31309484
https://pubmed.ncbi.nlm.nih.gov/?term=Matar+R&cauthor_id=31309484
https://pubmed.ncbi.nlm.nih.gov/?term=Radhakrishnan+R&cauthor_id=31309484

YMER || ISSN : 0044-0477 http://ymerdigital.com

M Lerato N. Madike, M. Pillay, and Ketul C. Popat, RSC Adv.2021, 11, 30455-30464,
DOI: 10.1039/D1RA00926E

i Chaudhury A, Duvoor C, Reddy Dendi VS, Kraleti S, Chada A, Ravilla R, Marco A,
Shekhawat NS, Montales MT, Kuriakose K, Sasapu A, Beebe A, Patil N, Musham CK,
Lohani GP and Mirza W. Endocrinol. 2017, 8:6. doi: 10.3389/fendo.2017.00006

il - Raghad Khalid, AL-Ishag,Mariam Abotaleb, Peter Kubatka, Karol KajoandDietrich
Busselberg. Biomolecules, 2019, 9(9), 430; _doi.org/10.3390/biom9090430.

MV Lan Bai, Xiaofang Li,, Li He, Yu Zheng, Haiying Lu, Jingi Li, Lei Zhong, Rongsheng
Tong, Zhongliang Jiang, Jianyou Shi , Jian Li . Am J Chin Med, 2019, 47(5): 933-957. doi:
10.1142/S0192415X19500496

M Murni Nazira Sarian,Qamar Uddin Ahmed, Siti Zaiton Mat So’ad, Alhassan Muhammad
Alhassan, Suganya Murugesu, Vikneswari Perumal, Sharifah Nurul Akilah Syed
Mohamad, Alfi Khatib and Jalifah Latip. BioMed Research International, 2017, I-
14. doi.org/10.1155/2017/8386065

i yun Huang, Ji Hao, Di Tian, Yanzhang Wen, Ping Zhao, Hao Chen, Yibin Lv and Xinzhou
Yang. Front. Pharmacol. 2018, 9, 760. doi.org/10.3389/fphar.2018.00760

Vil 'Ered Kwame Ofosu, Fazle Elahi, Eric Banan-Mwine Daliri, Su-Jung Yeon, Hun Ju Ham,
Joong-Hark Kim, Sang-lk Han andDeog-Hwan Oh. Molecules, 2020, 25(12),
2854; doi.org/10.3390/molecules25122854,

il poonam Shukla, Swayam P. Srivastava, Rohit Srivastava, Arun K. Rawat, Arvind K.
Srivastava, Ram Pratap.Bioorganic & Medicinal Chemistry Letters, 2011, 21, 3475-3478.
doi.org/10.1016/j.bmcl.2011.03.057

XX Erum Jabeen,Naveed K. Janjua,Safeer Ahmed,Tahir Ali,Iram Murtaza,Zaman Ashraf,
Nosheen Masood, Chemistry Select, 2019, 4, 9420. doi.org/10.1002/s1ct.201902124

XX Muhamad Sahlan, Nur Rizka Alia Hapsari, Kartika Diah Pratami, Apriliana Cahya
Khayrani, Kenny Lischer, Alaa Alhazmi, Zuhair M. Mohammedsaleh, Abdullah F.
Shater, Fayez M. Saleh, Walaa F. Alsanie, Samy Sayed, and Ahmed Gaber. Saudi J Biol
Sci. 2021. 28(10): 5461-5468. doi: 10.1016/1.5jbs.2021.08.022

xi Rosa Martha Perez Gutierrez. Med Chem Res, 2013, 22: 1846-1855,
doi.org/10.1007/s00044-012-0176-x.

bodl - Priyanka Saha, Anupam Das Talukdar, Rajat Nath, Satyajit D. Sarker, Lutfun
Nahar, Jagajjit Sahu and Manabendra Dutta Choudhury. Front. Pharmacol. 2019, 10: 509,
doi.org/10.3389/fphar.2019.00509

VOLUME 23 : ISSUE 05 (May) - 2024 Page No:673


https://doi.org/10.1039/2046-2069/2011
https://doi.org/10.1039/D1RA00926E
https://sciprofiles.com/profile/791315
https://sciprofiles.com/profile/581907
https://sciprofiles.com/profile/307289
https://sciprofiles.com/profile/992791
https://sciprofiles.com/profile/5106
https://sciprofiles.com/profile/5106
https://pubmed.ncbi.nlm.nih.gov/?term=Bai+L&cauthor_id=31248265
https://pubmed.ncbi.nlm.nih.gov/?term=Li+X&cauthor_id=31248265
https://pubmed.ncbi.nlm.nih.gov/?term=He+L&cauthor_id=31248265
https://pubmed.ncbi.nlm.nih.gov/?term=Zheng+Y&cauthor_id=31248265
https://pubmed.ncbi.nlm.nih.gov/?term=Lu+H&cauthor_id=31248265
https://pubmed.ncbi.nlm.nih.gov/?term=Li+J&cauthor_id=31248265
https://pubmed.ncbi.nlm.nih.gov/?term=Zhong+L&cauthor_id=31248265
https://pubmed.ncbi.nlm.nih.gov/?term=Tong+R&cauthor_id=31248265
https://pubmed.ncbi.nlm.nih.gov/?term=Tong+R&cauthor_id=31248265
https://pubmed.ncbi.nlm.nih.gov/?term=Jiang+Z&cauthor_id=31248265
https://pubmed.ncbi.nlm.nih.gov/?term=Shi+J&cauthor_id=31248265
https://pubmed.ncbi.nlm.nih.gov/?term=Li+J&cauthor_id=31248265
https://doi.org/10.1155/2017/8386065
https://www.frontiersin.org/people/u/583657
https://www.frontiersin.org/people/u/583994
https://www.frontiersin.org/people/u/559132
https://www.frontiersin.org/people/u/354196
https://www.frontiersin.org/people/u/354196
https://doi.org/10.3389/fphar.2018.00760
https://sciprofiles.com/profile/1022973
https://sciprofiles.com/profile/710994
https://sciprofiles.com/profile/259934
https://sciprofiles.com/profile/786808
https://sciprofiles.com/profile/author/NjFjUmVxUFV5ME1kV1R0MmN6dG85L2o1Rlc4UVNjL0w3N0VUZ3NlbDNXTT0=
https://sciprofiles.com/profile/author/bU5TZVFsVnBnckJ4cDZJYXdxWXQwbEt5NWxVL1MwM0Zsam1MM1h1dHNFaz0=
https://sciprofiles.com/profile/author/WVJENVd5MWs4WVFNWWxEWG9MbzlWdz09
https://sciprofiles.com/profile/96870
https://doi.org/10.3390/molecules25122854
https://doi.org/10.1016/j.bmcl.2011.03.057
https://chemistry-europe.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Jabeen%2C+Erum
https://chemistry-europe.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Janjua%2C+Naveed+K
https://chemistry-europe.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Ahmed%2C+Safeer
https://chemistry-europe.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Ali%2C+Tahir
https://chemistry-europe.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Murtaza%2C+Iram
https://chemistry-europe.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Ashraf%2C+Zaman
https://chemistry-europe.onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Masood%2C+Nosheen
https://doi.org/10.1002/slct.201902124
https://pubmed.ncbi.nlm.nih.gov/?term=Sahlan%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Rizka%20Alia%20Hapsari%20N%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Diah%20Pratami%20K%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Cahya%20Khayrani%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Cahya%20Khayrani%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Lischer%20K%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Alhazmi%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Mohammedsaleh%20ZM%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Shater%20AF%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Shater%20AF%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Saleh%20FM%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Alsanie%20WF%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sayed%20S%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8459154/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8459154/
https://doi.org/10.1016%2Fj.sjbs.2021.08.022
https://doi.org/10.1007/s00044-012-0176-x
https://www.frontiersin.org/people/u/562687

YMER || ISSN : 0044-0477 http://ymerdigital.com

bt Gul, S., Magbool, M.F., Zheng, D. et al. Alpinetin: a Dietary Flavonoid with Diverse
Anticancer  Effects.  Appl Biochem  Biotechnol, 2022. 194, 4220-4243,
doi.org/10.1007/s12010-022-03960-2

bV Treneusz Gorniak, Rafat Bartoszewski & Jarostaw Kroliczewsk. Phytochem Rev, 2019.
18, 241-272 (2019). doi.org/10.1007/s11101-018-9591-z

bxv" " Nur Farisya Shamsudin, Qamar Uddin Ahmed, Syed Mahmood, Syed Adnan Ali
Shah, Alfi Khatib, Sayeed Mukhtar, Meshari A. Alsharif, Humaira Parveen, and Zainul
Amiruddin Zakaria. Molecules. 2022, 27(4): 1149. doi: 10.3390/molecules27041149.

bxvi ' Ganjun Yuan, Yingying Guan, Hougin Yi, Shan Lai, Yifei Sun & Sci Rep, 2021,
11, 10471, doi.org/10.1038/s41598-021-90035-7.

bowil ~ Xiao Wang,Shenyuan He, Li Yuan, Hong Deng, and Zhong Zhang, Agric. Food Chem.
2021, 69, 3952-3964, doi.org/10.1021/acs.jafc.0c06337 J.

boviii T P, Tim CushnieAndrew J. Lamb. Antimicrobial Agents 2005, 26 343-356
doi:10.1016/j.ijantimicag.2005.09.002

xix - Cyrille Ngoufack Tagousop, Jean-de-Dieu Tamokou, Steve Endeguele Ekom, David
Ngnokam &Laurence Voutquenne-Nazabadioko. Complement Altern Med (2018). 18, 252,
doi.org/10.1186/s12906-018-2321-7

bX Cornelia Babii, Gabriela Mihalache, Lucian Gabriel Bahrin, Anca-Narcisa Neagu, Irina
Gostin, Cosmin Teodor MihaiLaura-Gabriela Sarbu, Lucian Mihail Birsa, Marius Stefan. PLoS
ONE, 2018, 13(4): €0194898. doi.org/10.1371/journal.pone.0194898

boxi - Avadh Biharee, Aditi Sharma, Amit Kumar, Vikas Jaitak . Fitoterapia, 2020, 146:
104720. DOI: 10.1016/j.fitote.2020.104720

i 7ahra Moodi, Ghodsieh Bagherzade, and Janny. Peters , Bioinorg Chem Appl. 2021;
2021: 8818452. doi; 10.1155/2021/8818452

boodiii | in Wang Junke Song, Ailin Liu, Bin Xiao, Sha Li, Zhang Wen1, Yang Lu, Guanhua
Du, Natural Products and Bioprospecting, 2020, 10:271-283, doi.org/10.1007/s13659-020
00257-x.

boXV - Dijonisio A. Olmedo, José Luis Lopez-Pérez, Luis M. Bedoya,Rocio Sancho, José
Alcami, Eduardo Mufioz, Arturo San, Feliciano and Mahabir P. Gupta. Molecules 2017, 22(2),
321; doi.org/10.3390/molecules22020321

booxv, AsifAhmad MuhammadKaleem ZaheerAhmed HammadShafiq Food
Researchlnternational (2015). 77, 2,221-235. doi.org/10.1016/j.foodres.2015.06.021

boovi Dionisio A. Olmedo, José Luis Lopez-Pérez, Esther Del Olmo, Luis M. Bedoya, Rocio
Sancho, José Alcami, Eduardo Mufioz, Arturo San Feliciano, and Mahabir P. Gupta, Dionisio
A. Olmedo, José Luis Lopez-Pérez, Esther Del Olmo, Luis M. Bedoya,,Rocio Sancho, José

VOLUME 23 : ISSUE 05 (May) - 2024 Page No:674


https://doi.org/10.1007/s12010-022-03960-2
https://doi.org/10.1007/s12010-022-03960-2
https://link.springer.com/article/10.1007/s11101-018-9591-z#auth-Ireneusz-G_rniak
https://link.springer.com/article/10.1007/s11101-018-9591-z#auth-Rafa_-Bartoszewski
https://link.springer.com/article/10.1007/s11101-018-9591-z#auth-Jaros_aw-Kr_liczewski
https://doi.org/10.1007/s11101-018-9591-z
https://pubmed.ncbi.nlm.nih.gov/?term=Shamsudin%20NF%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ahmed%20QU%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Mahmood%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ali%20Shah%20SA%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ali%20Shah%20SA%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Khatib%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Mukhtar%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Alsharif%20MA%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Parveen%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Zakaria%20ZA%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Zakaria%20ZA%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8879123/
https://doi.org/10.3390%2Fmolecules27041149
https://www.nature.com/articles/s41598-021-90035-7#auth-Ganjun-Yuan
https://www.nature.com/articles/s41598-021-90035-7#auth-Yingying-Guan
https://www.nature.com/articles/s41598-021-90035-7#auth-Houqin-Yi
https://www.nature.com/articles/s41598-021-90035-7#auth-Shan-Lai
https://www.nature.com/articles/s41598-021-90035-7#auth-Yifei-Sun
https://doi.org/10.1038/s41598-021-90035-7
https://doi.org/10.1021/acs.jafc.0c06337
javascript:;
https://bmccomplementmedtherapies.biomedcentral.com/articles/10.1186/s12906-018-2321-7#auth-Jean_de_Dieu-Tamokou
https://bmccomplementmedtherapies.biomedcentral.com/articles/10.1186/s12906-018-2321-7#auth-Steve_Endeguele-Ekom
https://bmccomplementmedtherapies.biomedcentral.com/articles/10.1186/s12906-018-2321-7#auth-David-Ngnokam
https://bmccomplementmedtherapies.biomedcentral.com/articles/10.1186/s12906-018-2321-7#auth-David-Ngnokam
https://bmccomplementmedtherapies.biomedcentral.com/articles/10.1186/s12906-018-2321-7#auth-Laurence-Voutquenne_Nazabadioko
https://doi.org/10.1186/s12906-018-2321-7
https://doi.org/10.1371/journal.pone.0194898
https://doi.org/10.1016/j.fitote.2020.104720
https://pubmed.ncbi.nlm.nih.gov/?term=Moodi%20Z%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Bagherzade%20G%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Peters%20J%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7952193/
https://doi.org/10.1155%2F2021%2F8818452
https://sciprofiles.com/profile/author/K3Zab29HcTZiTWEyaURYQjMxblUxVWVCb2ZqUkRuSWdUYWRLQlQvZnVJST0=
https://sciprofiles.com/profile/29498
https://sciprofiles.com/profile/934052
https://sciprofiles.com/profile/author/RDU2cExsc0FCZUJnYmptWGs0bmVPY1RlMjI4T0pjWk5aQTBSeXZ3bWJlST0=
https://sciprofiles.com/profile/819046
https://sciprofiles.com/profile/819046
https://sciprofiles.com/profile/236289
https://sciprofiles.com/profile/10691
https://sciprofiles.com/profile/30508
https://doi.org/10.3390/molecules22020321
https://www.sciencedirect.com/science/article/abs/pii/S0963996915300673#!
https://www.sciencedirect.com/science/article/abs/pii/S0963996915300673#!
https://www.sciencedirect.com/science/article/abs/pii/S0963996915300673#!
https://www.sciencedirect.com/science/article/abs/pii/S0963996915300673#!
https://doi.org/10.1016/j.foodres.2015.06.021
https://sciprofiles.com/profile/author/K3Zab29HcTZiTWEyaURYQjMxblUxVWVCb2ZqUkRuSWdUYWRLQlQvZnVJST0=
https://sciprofiles.com/profile/29498
https://sciprofiles.com/profile/41156
https://sciprofiles.com/profile/934052
https://sciprofiles.com/profile/author/RDU2cExsc0FCZUJnYmptWGs0bmVPY1RlMjI4T0pjWk5aQTBSeXZ3bWJlST0=
https://sciprofiles.com/profile/author/RDU2cExsc0FCZUJnYmptWGs0bmVPY1RlMjI4T0pjWk5aQTBSeXZ3bWJlST0=
https://sciprofiles.com/profile/819046
https://sciprofiles.com/profile/236289
https://sciprofiles.com/profile/10691
https://sciprofiles.com/profile/30508
https://sciprofiles.com/profile/author/K3Zab29HcTZiTWEyaURYQjMxblUxVWVCb2ZqUkRuSWdUYWRLQlQvZnVJST0=
https://sciprofiles.com/profile/author/K3Zab29HcTZiTWEyaURYQjMxblUxVWVCb2ZqUkRuSWdUYWRLQlQvZnVJST0=
https://sciprofiles.com/profile/29498
https://sciprofiles.com/profile/41156
https://sciprofiles.com/profile/934052
https://sciprofiles.com/profile/author/RDU2cExsc0FCZUJnYmptWGs0bmVPY1RlMjI4T0pjWk5aQTBSeXZ3bWJlST0=
https://sciprofiles.com/profile/819046

YMER || ISSN : 0044-0477 http://ymerdigital.com

Alcami, Eduardo Mufoz, Arturo San Feliciano, and Mahabir P. Gupta. Molecules 2017, 22(2),
321; doi.org/10.3390/molecules22020321.

boovii “Mohammad Amin Khazeei TabariAmin IranpanahRoodabeh Bahramsoltani and Roja
Rahimi, Molecules 2021, 26(13), 3900; doi.org/10.3390/molecules26133900

Ixxxviii. Amalia Di Petrillo,Germano Orru,Antonella Fais,Massimo C. Fantini. Phytother
Res. 2022; 36(1): 266-278. doi: 10.1002/ptr.7309. Epub 2021 Oct 28.

boxix Henry Lowe, Blair Steele, Joseph Bryant, Emadelden Fouad, Ngeh ToyangandWilfred
Ngwa. Molecules 2021, 26(3), 607; doi.org/10.3390/molecules26030607

x¢. Padmanaban, Senthilvel, Pandian, Lavanya, Kalavathi Murugan Kumar, Rayapadi
Swetha, Parimelzaghan Anitha, Susmita Bag, Sundaramoorthy

Sarveswari, Vijayaparthasarathi  Vijayakumar, Sudha Ramaiah, and Anand Anbarasu.
Bioinformation. 2013; 9(18): 889—-895. doi: 10.6026/97320630009889.

xii - Paolino Ninfali, Antonella Antonelli, Mauro Magnani, and Emanuele Salvatore Scarpa.
Nutrients. 2020, 12(9): 2534. doi: 10.3390/nu12092534.

xcii - pawan K. Agrawal, Chandan Agrawal, and Gerald Blunden. Natural Product
Communications. 20205 15 (12). doi:10.1177/1934578X20976293

xciii, Mamoru Isemura, Catechin in Human Health and Disease, Molecules. 2019, 24(3):
528. doi: 10.3390/molecules24030528

xiv - Bae, J., Kim, N., Shin, Y. et al. biomed dermatol 2020. 4, 8, doi.org/10.1186/s41702-
020-0057-8.

xcv. Junfeng Tan, Wouter J. C. de Bruijn, Annemiek van Zadelhoft, Zhi Lin, and Jean-Paul
Vincken, J. Agric. Food Chem. 2020, 68,47, 13879—13887, doi.org/10.1021/acs.jafc.0c05716

xvi Neil A. Schwarz, Zachary J. Blahnik, Srihari Prahadeeswaran, Sarah K. McKinley-
Barnard, Shelley L. Holden, Andy Waldhelm, Front. Nutr. 2018, 5 -
2018, doi.org/10.3389/fnut.2018.00132

Xcvii

, Huan Chen, Wanyu Wang, Shiyvang Yu, Huimin Wang, Zilu Tian, and Song Zhu,
Molecules. 2022, 27(9): 2932. doi: 10.3390/molecules27092932

xevili K rystyna Pyrzynska. Nutrients 2022, 14(12),
2387; https://doi.org/10.3390/nul4122387.

XX Jeongtae Kim, Myung-Bok Wie, Meejung Ahn, Akane Tanaka, Hiroshi
Matsuda, and Taekyun Shin. Anat Cell Biol. 2019 52(4): 369-377. doi: 10.5115/acb.19.119

¢ . Sangeeta Mohanty, V. Badireenath Konkimalla, Abhisek Pal, Tripti Sharma, and, Sudam
Chandra Si, ACS Omega, 2021, 6, 43, 28630-28641, doi.org/10.1021/acsomega.1c03066

VOLUME 23 : ISSUE 05 (May) - 2024 Page No:675


https://sciprofiles.com/profile/819046
https://sciprofiles.com/profile/236289
https://sciprofiles.com/profile/10691
https://sciprofiles.com/profile/30508
https://doi.org/10.3390/molecules22020321
https://sciprofiles.com/profile/1688352
https://sciprofiles.com/profile/1688352
https://sciprofiles.com/profile/author/WlcwYmc2ZGF5cWc5VlZQVW82eTVJWlNLZTU5R2V2MDZWTWJNNlJIMmZEaz0=
https://sciprofiles.com/profile/author/VVNiM2hBLzBLZFRYSVRUV3dqbEhjOEJpMDBPQmk5ei8xRDlJVkJxSXR4ND0=
https://sciprofiles.com/profile/author/VVNiM2hBLzBLZFRYSVRUV3dqbEhjOEJpMDBPQmk5ei8xRDlJVkJxSXR4ND0=
https://doi.org/10.3390/molecules26133900
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Di+Petrillo%2C+Amalia
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Orr%C3%B9%2C+Germano
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Fais%2C+Antonella
https://sciprofiles.com/profile/1313169
https://sciprofiles.com/profile/648077
https://sciprofiles.com/profile/520170
https://sciprofiles.com/profile/1096363
https://sciprofiles.com/profile/739475
https://sciprofiles.com/profile/739475
https://doi.org/10.3390/molecules26030607
https://www.ncbi.nlm.nih.gov/pubmed/?term=Senthilvel%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24307765
https://dx.doi.org/10.6026%2F97320630009889
https://dx.doi.org/10.6026%2F97320630009889
https://dx.doi.org/10.6026%2F97320630009889
https://dx.doi.org/10.6026%2F97320630009889
https://dx.doi.org/10.6026%2F97320630009889
https://dx.doi.org/10.6026%2F97320630009889
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anitha%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24307765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bag%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24307765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sarveswari%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24307765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sarveswari%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24307765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vijayakumar%20V%5BAuthor%5D&cauthor=true&cauthor_uid=24307765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ramaiah%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24307765
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anbarasu%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24307765
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3842573/
https://pubmed.ncbi.nlm.nih.gov/?term=Ninfali%20P%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Antonelli%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Magnani%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Scarpa%20ES%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7551920/
https://doi.org/10.3390%2Fnu12092534
https://journals.sagepub.com/doi/10.1177/1934578X20976293#con1
https://journals.sagepub.com/doi/10.1177/1934578X20976293#con2
https://journals.sagepub.com/doi/10.1177/1934578X20976293#con3
https://doi.org/10.1177/1934578X20976293
https://pubmed.ncbi.nlm.nih.gov/?term=Isemura%20M%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6384718/
https://doi.org/10.3390%2Fmolecules24030528
https://doi.org/10.1186/s41702-020-0057-8
https://doi.org/10.1186/s41702-020-0057-8
https://doi.org/10.1021/acs.jafc.0c05716
https://www.frontiersin.org/people/u/266371
https://www.frontiersin.org/people/u/653334
https://www.frontiersin.org/people/u/653334
https://www.frontiersin.org/people/u/653199
https://doi.org/10.3389/fnut.2018.00132
https://pubmed.ncbi.nlm.nih.gov/?term=Chen%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Wang%20W%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Yu%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Wang%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Tian%20Z%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Zhu%20S%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9104295/
https://doi.org/10.3390%2Fmolecules27092932
https://pubmed.ncbi.nlm.nih.gov/?term=Pyrzynska%20K%5BAuthor%5D
https://doi.org/10.3390/nu14122387
https://pubmed.ncbi.nlm.nih.gov/?term=Kim%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Wie%20MB%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ahn%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Tanaka%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Matsuda%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Matsuda%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Shin%20T%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6952680/
https://doi.org/10.5115%2Facb.19.119
https://doi.org/10.1021/acsomega.1c03066

YMER || ISSN : 0044-0477 http://ymerdigital.com

° Soledad Ravetti, Ariel G. Garro, Agustina Gaitan, Mariano Murature, Mariela Galiano,
Sofia G. Brignone, and, Santiago D. Palma. Pharmaceutics 2023, 15(3),
863; doi.org/10.3390/pharmaceutics15030863.

¢l Tokio Morita, Takeshi Akiyoshi, Ryo Sato, Yoshinori Uekusa, Kazuhiro Katayama, Kodai
Yajima, Ayuko Imaoka, Yoshikazu Sugimoto, Fumiyuki Kiuchi, and, Hisakazu Ohtan, J.
Agric. Food Chem. 2020, 68, 48, 14182—-14191, doi.org/10.1021/acs.jafc.0c06132

ciii. Takahito Takase, Satoshi Ikeuchi, Takashi Inoue, and Rie Mukai, J. Nat. Prod. 2021, 84,
7,2048-2052. doi.org/10.1021/acs.jnatprod.1¢00271

¢V Xia Meng, Hongchen Wu, Jiayi Xiong, Yongquan Li, Lin Chen, Qing Gu, Ping Li. Front.
Food Microbiology, Microbiol. 2023. 13 — 2022, doi.org/10.3389/fmich.2022.111120

& Adriana de Céssia Ortiz, Simone Ortiz Moura Fideles, Carlos Henrique Bertoni

Reis, Marcia Zilioli Bellini, Eliana de Souza Bastos Mazuqueli Pereira, Jodo Paulo Galletti
Pilon, Miguel Angelo de Marchi, Claudia Rucco Penteado Detregiachi, Uri Adrian Prync
Flato, Beatriz Flavia de Moraes Trazzi, Bruna Trazzi Pagani, José Burgos Ponce, Taiane
Priscila Gardizani, Fulvia de Souza Veronez, Daniela Vieira Buchaim, Rogerio Leone
Buchaim. Biomolecules. 2022; 12(5): 626. doi: 10.3390/biom12050626

i Md Yousof Ali, Sumera Zaib, M. Mizanur Rahman, Susoma Jannat, Jamshed Igbal, Seong
Kyu Park, Mun Seog Chang. Chemico-Biological Interactions, 2019, 305, 180-194.
doi.org/10.1016/j.cbi.2019.03.018.

i Thi Huong Ha Nguyen, Su-Min Woo, Ngoc Anh Nguyen, Gun-Su Cha, Soo-Jin Yeom,
Hyung-Sik Kang, and, Chul-Ho Yun. Catalysts, 2020, 10(8),
823; doi.org/10.3390/catal10080823.

il Dinesh Kumar Patel. Endocr Metab Immune Disord Drug Targets. 2021; 27(11): 1974-
1981. doi: 10.2174/1871530321666210108122924.

¢X Xuedan Cao, Xiao Guo, Xiugui Fang, Shuijiang Ru, and Erhu Li. Molecules. 2022,
27(11): 3641. doi: 10.3390/molecules27113641

, Monika Stompor-Goracy, Agata Bajek-Bil, and Maciej Machaczka. Nutrients. 2021, /3(6):
2038. doi: 10.3390/nu13062038

o Talebi, M., Talebi, M., Farkhondeh, T. et al. Cancer Cell Int, 2021. 21, 214,
doi.org/10.1186/512935-021-01906-y.

il Bahare Salehi, Alessandro Venditti, Mehdi Sharifi-Rad, Dorota Kregiel, Javad Sharifi-
Rad, Alessandra Durazzo, Massimo Lucarini, Antonello Santini, Eliana B. Souto, Ettore
Novellino, Hubert Antolak, Elena Azzini, William N. Setzer, and Natalia Martins. /nt J Mol
Sci. 2019, 20(6): 1305. doi: 10.3390/ijms20061305

VOLUME 23 : ISSUE 05 (May) - 2024 Page No:676


https://sciprofiles.com/profile/3091829
https://sciprofiles.com/profile/2736047
https://sciprofiles.com/profile/author/dFNJRFF3N0RyR2FBL0szYjhveFRIRXBFenVMbWh2YkxHbnpaZUdTWllxcz0=
https://sciprofiles.com/profile/author/YllCYmpaekRVeTBkZFZHNGVZZXp6ZXFnOTg3SlV6cHphNHRGTGdOZk02MD0=
https://sciprofiles.com/profile/author/VlFnZzhQTFNOZDBSOGFKY2hyVExoTlFHY3FLd3Y1WEw1aWZOSzd6MjhrZz0=
https://sciprofiles.com/profile/author/TmhqYXRSV0daYmRROE9rM3VidlRxWmYyY01VbUhHOWtGbHR3N0wycHM5Yz0=
https://sciprofiles.com/profile/770118
https://doi.org/10.3390/pharmaceutics15030863
https://doi.org/10.1021/acs.jafc.0c06132
https://doi.org/10.1021/acs.jnatprod.1c00271
https://www.frontiersin.org/people/u/1776140
https://www.frontiersin.org/people/u/1604859
https://www.frontiersin.org/people/u/853380
https://doi.org/10.3389/fmicb.2022.1111200
https://pubmed.ncbi.nlm.nih.gov/?term=Ortiz+AC&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Fideles+SOM&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Reis+CHB&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Reis+CHB&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Bellini+MZ&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Pereira+ESBM&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Pilon+JPG&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Pilon+JPG&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=de+Marchi+M%C3%82&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Detregiachi+CRP&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Flato+UAP&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Flato+UAP&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Trazzi+BFM&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Pagani+BT&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Ponce+JB&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Gardizani+TP&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Gardizani+TP&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Veronez+FS&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Buchaim+DV&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Buchaim+RL&cauthor_id=35625554
https://pubmed.ncbi.nlm.nih.gov/?term=Buchaim+RL&cauthor_id=35625554
https://www.sciencedirect.com/journal/chemico-biological-interactions
file:///C:/Users/user/AppData/Roaming/Microsoft/Word/305
https://sciprofiles.com/profile/author/a0UvS2x2YUk0WTlaNW5TUEEvaVFua2NHWTVIRm5SaUVEWFR3KzhLWnRQbz0=
https://sciprofiles.com/profile/author/T1lORGtvNUtXUDR0L1Y3YUpscTJRTXJVRzF1VHB6R2lNOGhjcXFEK0daVT0=
https://sciprofiles.com/profile/author/NU1jbFBXTnpObExnWGMrRWRxeElZa2MxcmNUMmdGMXVHVzZvSFpYUW05QT0=
https://sciprofiles.com/profile/1601262
https://sciprofiles.com/profile/873485
https://sciprofiles.com/profile/803944
https://sciprofiles.com/profile/1140134
https://doi.org/10.3390/catal10080823
https://pubmed.ncbi.nlm.nih.gov/?term=Patel+DK&cauthor_id=33423654
https://pubmed.ncbi.nlm.nih.gov/?term=Cao%20X%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Guo%20X%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Fang%20X%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ru%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Li%20E%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9182171/
https://doi.org/10.3390%2Fmolecules27113641
https://pubmed.ncbi.nlm.nih.gov/?term=Stompor-Gor%C4%85cy%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Bajek-Bil%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Machaczka%20M%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8232110/
https://doi.org/10.3390%2Fnu13062038
https://pubmed.ncbi.nlm.nih.gov/?term=Salehi%20B%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Venditti%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sharifi-Rad%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Kr%C4%99giel%20D%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sharifi-Rad%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sharifi-Rad%20J%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Durazzo%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Lucarini%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Santini%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Souto%20EB%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Novellino%20E%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Novellino%20E%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Antolak%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Azzini%20E%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Setzer%20WN%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Martins%20N%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6472148/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6472148/
https://doi.org/10.3390%2Fijms20061305

YMER || ISSN : 0044-0477 http://ymerdigital.com

it yan, X., Qi, M., Li, P. et al. Cell Biosci, 2017. 7, 50. doi.org/10.1186/s13578-017-0179-
X

oV Amrutha Swaminathan, Moumita Basu, Abdelhamid Bekri, Pierre Drapeau, Tapas K.
Kundu. Front. Mol. Neurosci. 2019. 12 — 2019, doi.org/10.3389/fnmol.2019.00041.

@V Tuli HS, Rath P, Chauhan A, et al. Wogonin, Experimental Biology and Medicine. 2023;
248(9): 820-828. doi:10.1177/15353702231179961.

ovi Huynh, D.L., Ngau, T.H., Nguyen, N.H. et al. Potential therapeutic and pharmacological
effects of Wogonin: an updated review. Mol Biol Rep, 2020. 47, 9779-9789,
doi.org/10.1007/s11033-020-05972-9.

ovil - F]l-Shaimaa A. Arafa, Noura T. Shurrab, and Manal A. Buabeid. Adv Pharmacol
Pharm Sci. 2021; 2021: 4709818. doi: 10.1155/2021/4709818.

ovili - Azeem, M, Hanif M, Mahmood, K. et al. Polym. Bull. 2023. 80, 241-262.
doi.org/10.1007/500289-022-04091-8 .

ix Rahmatullah Jan, Murtaza Khan, Sajjad Asaf, Lubna, Saleem Asif, and Kyung-Min
Kim. Plants (Basel). 2022. 11(19): 2623. doi: 10.3390/plants11192623

X Agraharam, G, Girigoswami, A. & Girigoswami, K. Myricetin: a Multifunctional Flavonol
in Biomedicine. Curr Pharmacol Rep 2022. 8, 48—61. doi.org/10.1007/s40495-021-00269-2.

©Xi - Suhyeon Park, Bo-Kyoung Kim and Sang-Kyu Park. Pharmaceuticals, 2022, 15(12),
1528; doi.org/10.3390/ph15121528.

oxii - Savita Chewchinda and Sumet Kongkiatpaiboon. Chin Herb Med. 2020. 12(2): 200—
203. doi: 10.1016/j.chmed.2019.09.008.

oxiii - Maitane Gonzélez-Arceo, Ivan Gomez-Lopez, Helen Carr-Ugarte, Itziar
Eseberri, Marcela Gonzalez, M. Pilar Cano, Maria P. Portillo, and Saioa Gomez-Zorita. [nt

J Mol Sci. 2023 Jan; 24(1): 299. doi: 10.3390/1jms24010299

oxiv - Alexander V. Sirotkin, Saleh Hamad Alwasel, Abdel Halim Harrath.
Pharmaceuticals, 2021, 14(4), 373; https://doi.org/10.3390/ph14040373.

oV Shenglin  Hou. Evid Based Complement Alternat  Med. 2022; 2022:
5957378. doi: 10.1155/2022/5957378

i Prakash Thangavel, Abraham Puga-Olguin, Juan F, Rodriguez-Landa, and Rossana C.
Zepeda. Molecules 2019, 24(21), 3892; doi.org/10.3390/molecules24213892.

VOLUME 23 : ISSUE 05 (May) - 2024 Page No:677


https://doi.org/10.1186/s13578-017-0179-x
https://doi.org/10.1186/s13578-017-0179-x
https://www.frontiersin.org/people/u/688978
https://www.frontiersin.org/people/u/6491
https://www.frontiersin.org/people/u/628410
https://www.frontiersin.org/people/u/628410
https://doi.org/10.1177/15353702231179961
https://doi.org/10.1007/s11033-020-05972-9
https://doi.org/10.1007/s11033-020-05972-9
https://pubmed.ncbi.nlm.nih.gov/?term=Arafa%20ES%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Shurrab%20NT%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Buabeid%20MA%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7954633/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7954633/
https://doi.org/10.1155%2F2021%2F4709818
https://pubmed.ncbi.nlm.nih.gov/?term=Jan%20R%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Khan%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Asaf%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Lubna%20%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Asif%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Kim%20KM%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Kim%20KM%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9571405/
https://doi.org/10.3390%2Fplants11192623
https://doi.org/10.1007/s40495-021-00269-2
https://sciprofiles.com/profile/2484645
https://sciprofiles.com/profile/author/aUtaSC9MSXd3Z3kxMWlWVzdvZzJqYXlTY3JBZlo5QVUzeGtZdDNsWUdsdz0=
https://sciprofiles.com/profile/2434430
https://pubmed.ncbi.nlm.nih.gov/?term=Chewchinda%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Kongkiatpaiboon%20S%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9476798/
https://doi.org/10.1016%2Fj.chmed.2019.09.008
https://pubmed.ncbi.nlm.nih.gov/?term=Gonz%C3%A1lez-Arceo%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Gomez-Lopez%20I%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Carr-Ugarte%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Eseberri%20I%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Eseberri%20I%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Gonz%C3%A1lez%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Cano%20MP%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Portillo%20MP%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=G%C3%B3mez-Zorita%20S%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9820709/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9820709/
https://doi.org/10.3390%2Fijms24010299
https://sciprofiles.com/profile/195676
https://sciprofiles.com/profile/2167964
https://sciprofiles.com/profile/586910
https://doi.org/10.3390/ph14040373
https://pubmed.ncbi.nlm.nih.gov/?term=Hou%20S%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9259214/
https://doi.org/10.1155%2F2022%2F5957378
https://sciprofiles.com/profile/821472
https://sciprofiles.com/profile/author/UWQ3Z1BpZWtCdXNHUmM5V2VwQnJtdDJ0TXNQdXhRVndGbUJySlpKVjNpUT0=
https://sciprofiles.com/profile/876109
https://sciprofiles.com/profile/587534
https://sciprofiles.com/profile/587534
https://doi.org/10.3390/molecules24213892

YMER || ISSN : 0044-0477 http://ymerdigital.com

ovii - 7hen-Jie Feng, Wing-Fu Lai. Pharmaceutics 2023, 15(4), 1105; _doi.org/ 10.3390/
pharmaceutics15041105.

oovill - Maria Guillan-Fresco, Eloi Franco-Trepat, Ana Alonso-Pérez, Alberto Jorge-Mora,
Veronica Lopez-Lopez, Andrés Pazos-Pérez, Maria Pifieiro-Ramil and Rodolfo Gomez.

Nutrients 2023, 15(13), 2959; doi.org/10.3390/nul5132959.

oxXix  Agad Ullah, Sidra Munir, Syed Lal Badshah, Noreen Khan, Lubna Ghani, Benjamin
Gabriel Poulson, Abdul-Hamid Emwas, and Mariusz Jaremko. Molecules. 2020, 25(22):
5243. doi: 10.3390/molecules25225243

X Rangasamy Praveena, Athinarayanan Balasankar, Kanakaraj Aruchamy, Tachwan Oh,
Veerababu Polisetti, Subramaniyan Ramasundaram, and Kandasamy Anbazhakan. Molecules
2022, 27(22), 8016; _doi.org/10.3390/molecules27228016.

CXXXi

. Jijun tan, Yanli Li, De-Xing Hou. A Shusong Wu. Antioxidants 2019, 8(10),
479; doi.org/10.3390/antiox8100479.

cxxxii

Anshul Sharma, Hyo-Kyoung Choi, Yeon-Kye Kim, and Hae-Jeung Lee. Int. J. Mol.
Sci. 2021, 22(21), 11500; doi.org/10.3390/ijms222111500.

ool - A oif Husain, Harshit Chanana, Shah Alam Khan, U. M. Dhanalekshmi, M. Ali, Anwar
A. Alghamdi, and Aftab Ahmad. Front Nutr. 2022; 9: 746881. doi: 10.3389/fnut.2022.746881

CXXXIV

Ruilin Hao, Shuhua Shan, Dandan Yang, Huimin Zhang, Yi Sun and Zhuoyu Li.
Nutrients 2023, 15(2), 372; doi.org/10.3390/nu15020372.

CXXXV

Anna Merecz-Sadowska, Przemystaw Sitarek, Tomasz Kowalczyk, Karolina Zajdel,
Mariusz Jecek, Pawel Nowak and Radostaw Zajdel. Nutrients 2023, 15(13),
3016; .org/10.3390/nul15133016.

oVl Kai-Lee Wang, Ying-Chun Yu, Shih-Min Hsia. Cancers 2021, 13(1), 115; https:/
doi.org/10.3390/cancers13010115.

ooxvii - Shahrazad Sulaiman, Kholoud Arafat, Aya Mudhafar Al-Azawi, Noura Abdulraouf
AlMarzooqi, Shamsa Nasser Ali Hussain Lootah, and Samir Attoub. /nt J Mol Sci. 2022, 23(1),
431. doi: 10.3390/ijms23010431

ool Gabriela Mazur, Katarzyna Pafczyk-Straszak and, Anna Maria Waszkielewicz.
Appl. Sci. 2023, 13(5), 2897; doi.org/10.3390/app13052897.

VOLUME 23 : ISSUE 05 (May) - 2024 Page No:678


https://sciprofiles.com/profile/author/R2drN2JxVzNZZmFFd2F0YUttblJRVEZKZ0VuTFZwaFdubWFreUFVR3prcz0=
https://sciprofiles.com/profile/430230
https://sciprofiles.com/profile/1011643
https://sciprofiles.com/profile/786847
https://sciprofiles.com/profile/1028756
https://sciprofiles.com/profile/author/UUpQckx6R1BsMDBqc3hNdlc2Vk9laEE2R00wTUdjTTQzb1BJNm5NRFhPRUZrdlFlOEs2b2Frc3o4Tit6SUk1cg==
https://sciprofiles.com/profile/author/eDU3ckxMMlo4TU5veVhIL3hBbFlKb3FHeUtMckdyb0ZEekt2YWQ0NlltOD0=
https://sciprofiles.com/profile/author/aHJyaFQxVThyNWxsNlo4Y2NUL0M1YkxhczducjRNMVVaOUo5em9JRkoxQT0=
https://sciprofiles.com/profile/861230
https://sciprofiles.com/profile/1012456
https://pubmed.ncbi.nlm.nih.gov/?term=Ullah%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Munir%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Badshah%20SL%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Khan%20N%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ghani%20L%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Poulson%20BG%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Poulson%20BG%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Emwas%20AH%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Jaremko%20M%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7697716/
https://doi.org/10.3390%2Fmolecules25225243
https://sciprofiles.com/profile/2874886
https://sciprofiles.com/profile/2343696
https://sciprofiles.com/profile/2358053
https://sciprofiles.com/profile/152269
https://sciprofiles.com/profile/2033615
https://sciprofiles.com/profile/2300716
https://sciprofiles.com/profile/2472325
https://sciprofiles.com/profile/author/TklBSHlNYU5OWi9aeFRMTlpXZWlPZGpWTk04ckdNblFQeTdaMmc0UHVpWT0=
https://sciprofiles.com/profile/555761
file:///C:/Users/user/AppData/Roaming/Microsoft/Word/Shusong%20Wu
https://sciprofiles.com/profile/2786744?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/2786744?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/author/UXRTLyt3bENJMmNyNkxTZTFYb3dvTEJjR3VhRGlsUjc4ZmdCNWY1d04wMD0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/156909?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://doi.org/10.3390/ijms222111500
https://pubmed.ncbi.nlm.nih.gov/?term=Husain%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Chanana%20H%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Khan%20SA%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Dhanalekshmi%20UM%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ali%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Alghamdi%20AA%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Alghamdi%20AA%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Ahmad%20A%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8969030/
https://doi.org/10.3389%2Ffnut.2022.746881
https://sciprofiles.com/profile/249925?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/author/d2tIcVdRMDZIcjdvZUdqblFyckZidz09?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/author/SGMwOUhpaGpIcHlMUWFGdENSNnBqM1VRa2FYZFo1OEJpWXNLWC9XbGhjQT0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/author/b0hFOUtoaVJDS2RrWm8vMzduYjNqVkRFTzEvWjRQNnlaWVRYZzRpbk13ND0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/author/b2d0MHREclF4NmRla2tVRHc5NjdocGl6UTRpeVVEZUJhcXVIaU93djdzdz0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/926799?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://doi.org/10.3390/nu15020372
https://sciprofiles.com/profile/818454?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/118738?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/442736?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/author/UndCNDcxT0o0eWI5amVFQ0QxaHZiK2ViM2hwN3QzZ1RNTmpNRWtMV05kcz0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/author/M0RhNlpWL3grZTBLbDU2WktqVld2RUs2NFZTRDZ6ZmdnRWF5a2dEM3B3OD0=?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/3005911?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/1919056?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://doi.org/10.3390/nu15133016
https://sciprofiles.com/profile/1367890?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/1367883?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/223630?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://pubmed.ncbi.nlm.nih.gov/?term=Sulaiman%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Arafat%20K%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Azawi%20AM%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=AlMarzooqi%20NA%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=AlMarzooqi%20NA%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Lootah%20SN%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Attoub%20S%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8745659/
https://doi.org/10.3390%2Fijms23010431
https://sciprofiles.com/profile/2652233?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/2177658?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://sciprofiles.com/profile/1563494?utm_source=mdpi.com&utm_medium=website&utm_campaign=avatar_name
https://doi.org/10.3390/app13052897

