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Quercetin (3,3',4',5,7-pentahydroxy-2-phenylchromen-4-one), the major representative of the flavonoid subclass of
flavonols, is derived from the Latin word “Quercetum,” meaning “Oak Forest”. It can be found in a variety of foods,

including fruits and vegetables, and has been reported to be effective against a variety of viruses.

quercetin antiviral action flavonoid medicinal plant

| 1. Natural Sources of Quercetin and Its Isolation from Plants

Quercetin is one of the most consumed and important bioflavonoid components and is widely found in different
varieties of fruits and vegetables. Plant species, growing conditions, harvest conditions, and storage methods can
influence the polyphenolic composition of fruits and vegetables. Quercetin is found in abundance in onions, apples,
and wine. According to several studies, Quercetin is also found in tea, pepper, coriander, fennel, radish, and dill (2.
More than 20 plants species produce Quercetin: Foeniculum vulgare, Curcuma domestica valeton, Santalum
album, Cuscuta reflexa, Withania somnifera, Emblica officinalis, Mangifera indica, Daucus carota, Momordica
charantia, Ocimum sanctum, Psoralea corylifolia, Swertia chirayita, Solanum nigrum, and Glycyrrhiza glabra,
Morua alba, Camellia sinensis &, Allium fistulosum, A. cepa, Calamus scipionum, Moringa oleifera, Centella
asiatica, Hypericum hircinum, H. perforatum, Apium graveolens, Brassica oleracea var. Italica, B. oleracea var.
sabellica, Coriandrum sativum, Lactuca sativa, Nasturtium officinale, Asparagus officinalis, Capparis spinosa,
Prunus domestica, P. avium, Malus domestica, Vaccinium oxycoccus, and Solanum lycopersicum B, Quercetin is
available in capsule and powder form as a dietary supplement. The plasma Quercetin concentration rises when
Quercetin is consumed in the form of foods or supplements (Table 1). As a result, everyday consumption of
Quercetin-rich foods increases Quercetin bioavailability and contributes to the prevention of lifestyle-related

disorders .

Quercetin was isolated from a fractionated extract of Rubus fruticosus by using an optimized column in HPLC and
increasing its concentration by using a nanofiltration membrane M. Extraction of Quercetin from different plant
sources can be followed by effective sample preparation techniques known as the sea sand disruption method
(SSDM). The SSDM is used due to its recovery efficiency Bl. During the isolation of Quercetin and its derivatives in
plants’ source, SSDM is used to eliminate errors in the study 8. Flavonoids are isolated from the crude extract of
plants by using various organic solutions followed by HPLC analysis, which is further characterized by FTIR, NMR,
and mass spectroscopy . Quercetin-3-O-rhamnoside was isolated from P. thonningii leaves by using different

organic solvents B, According to one study, dihydroQuercetin, one of the Quercetin derivates, was isolated from
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Larix gmelinii using ultrasound-assisted and microwave-assisted alternate digestion methods because they
required less extraction time, less energy, and were more cost-effective than conventional solvent extraction
methods . Another derivative known as Isorhamnetin was isolated from the crude extract of Stigma maydis
through two-stage high-speed countercurrent chromatography processes, where two-phase solvent systems
composed of n-hexane-ethyl acetate-methanol-water are used at volume ratios of 5:5:5:5 and 5:5:6:4 to ensure the
purity [0,

Table 1. Quercetin and its derivatives from different plant sources and their biological effects in various

experimental models.

Plant Viral Step or

Phytochemical Plant Name Family Parts Virus Target Cell Bioassay MOA Reference
Quercetin-3-0-a-L- Inhibit viral entry
rhamnopyranoside Rapanea Myrsinaceae Whole 1AV MDCK cell In vitro and virus [
melanophloeos plant L
(Q3R) replication
. . In vitro S
Quercet_ln 3- Dianthus Caryaphyllaceae Whole 1AV MDCK cell and in Inhlplt v_|raI 12
glucoside superbus L. plant silico replication
Inhibit replication
Quercitrin . Leaf 1AV . n thg m'FIaI S‘?ge
. Houttuynia . . Mammalian . of virus infection 113
(Quercetin-3-L- Saururaceae (Aerial (Anti-influenza ) In vitro -
. cordata Thunb. . kidney (BHK) by indirect
rhamnoside) parts) A/WS/33 virus) . . .
interaction with
virus particles
Human
Rutin (Quercetin- Prunus _ hepatqcellular In vitro Inhibit the garly "
s ; Rosaceae Fruit HCV carcinoma and ex stage of viral
3-rutinoside) domestica .
cells Huh 7 Vivo entry
and Huh 7.5
Directly inhibit the
Epithelial In vitro viral NS3 protein
Quercetin Ps:d‘lum Myrtaceae Bark DENV VEROA cells and in . and cou!d s
guajava (Cercopithecus silico interrupt virus
aethiops) entry by inhibiting
fusion
Inhibit NS3
. o . E . protease 126]
Quercetin Embelia ribes Myrsinaceae Seeds HCV Huh-7 cells In vitro Activity andl| GV
replication.
Quercetin 7- Houttuynia Saururaceae Aerial Porcine epidemic Vero (african In vitro Inhibit at an early i
rhamnoside cordata Parts diarrhea virus green monkey and In stage of viral
(PEDV CV 777) kidney cell vivo replication after
line; ATCC infection
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Phytochemical

Quercetin and its
glycoside
derivatives

DihydroQuercetin
(DHQ)

Quercetin-7-o-
glucoside

Quercetin and
Isoquercitrin

Kaempferol

Myricetin

Apigein

Plant Name

Bauhinia
longifolia
(Bong.)

Larix sibirica
(larch wood)

Dianthus
superbus

Houttuynia
cordata

Rhodioila
rosea

Marcetia
taxifolia

Gentiana
veitchiorum

Family

Fabaceae

Pinaceae

Caryophyllaceae

Saururaceae

Crassulaceae

Melastomataceae

Gentianaceae

Plant .
Parts Virus Target
Mayaro viruses
Leaves (ATCC VR-66,
lineage TR 4675)
Wood Coxsackie wru; B4
Powers strain
Influenz
viruses
ANVicl3/75
(H3N2,
VR-822),
Leaves A/PR/8/34
(H1N1, VR-1469),
B/Maryland/1/59
(VR-296) and
B/Lee/40 (VR-
1535D)
Whole  Herpes simplex virus
plant (HSV)
The influenza strains
Roots A/PR/8/34 (HIN1)
(ATCC VR-1469)
Aerial 1 (HTLV-IBIHY)
parts
Flower Foot-and-mouth

disease virus

Cell

CCR-81)
ST (pig testis
cell line; ATCC
CRL-1746)

Vero cells
(African green
monkey
kidney, ATCC
CCL-81)

Vero cells
Inbred, female
mice

Madin-Darby
Canine Kidney
(MDCK) cell

African green
monkey kidney
cells (Vero,
ATCC CCL-81)
and human
epithelial
carcinoma
cells

Madin-Darby
canine kidney

(MDCK) cells
were obtained

MT4 cells

BHK-21 cells

Viral Step or

Bioassay MOA

Reference

glycosilation re
duces the 18]
antiviral activity of
Quercetin against

In vitro

Decrease the
replication of viral
protein by Sl
reducing ROS
generation

In vivo

Inhibit
influenza viral [20]
RNA polymerase
PB2

In Vitro

Quercetin and
isoquercitrin
inhibit NF-kB [21]
activation in HSV
viral
replication

In vitro

Inhibit viral
replication by 22]
blocking
neuraminidases

In vitro

May Bind to
. NNRTI pocket of 23]
LUEI NNRTI resistant
HIV-1
In vitro Block the internal (24][25)

ribosome entry
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Plant Viral Step or

Phytochemical Plant Name Family Parts Virus Target Cell Bioassay MOA Reference
(FMDV) site (IRES)
mediate
translational
activity
. . Vero cell line - )
Quercetin 3-0-B- Morus Alba Moraceae Leaf Herpes simplex NOATCC CCL-  Invitro MNPt DNA chair 28
glucopyranoside Virus type 1 81) termination
Quercetin 3-0-f3- . Vero cell line - .
(6"-0-galloyl)- Morus Alba Moraceae Leaf Her.p es simplex no ATCC CCL-  Invitro nhibit DNA chair 28]
: Virus type 1 termination
glucopyranoside 81)
. ) Vero cell line - )
Quercetin-3-0f-L- v atbdai Fabaceae Leaf Herpes simplex noATCC CCL-  Invitro  "Mibit DNA chain 28l
rhamnopyranosyl Virus type 1 81) termination
Quercetin-3-0-0- . Vero cell line . ;
L- Acacia albdai Fabaceae Leaf Her_p SRS no ATCC CCL- In vitro Iyl D.NA.chaln 28]
. Virus type 1 termination
rhamnopyranoside 81)
U7 Vero cell line
Quercetin-7-0-3- Centaurea Asteraceae Aerial Her.pes simplex no ATCC CCL- In vitro Inhibit DlNAlchaln 126]
D- glomerata parts Virus type 1 81) termination
glucopyranoside
4,6-0-dimethoxy Vero cell line
Quercetin-7-0-p- Centaurea o — Areal Her‘pes simplex no ATCC CCL- In vitro Inhibit DlNAlchaln 126]
D- glomerata Parts Virus type 1 81) termination
glucopyranoside
Ebolaviruses
(EBOV-Kikwit-GFP, Block
Quercetin-3-f-0- . . EBOV Makona, . glycoprotein [27[28]
D-glucoside Allium cepa Amaryllidaceae Root SUDV-Boniface, Vero E6 cells In vitro mediated step
mouse-adapted during viral entry
EBOV)
Inhibit
neuraminidase
. . and
Influenza A Madin Darby In vitro hemagalutination
Isorhamnetin Ginkgo biloba Ginkgoaceae Leaf virus Puerto Canine Kidney and In U grgess ROS ’ (291201
Rico/8/34 (HIN1)  (MDCK)cells  vivo ppres
generation and
ERK
phosphorylation
Luteolin Elsholtzia Lamiaceae Whole Influenza viruses MDCK cells In vitro Inhibit the = f
rugulosa Plant A/PR/8/34(H1N1), neuraminidase

AlJinan/15/90(H3N2)

Quercetin is taken as glycosides, with glycosyl groups released during chewing, digestion, and absorption. In
humans, only a small percentage of Quercetin is absorbed in the stomach, and the primary site of absorption is the
small intestine 44, Two methods allow Quercetin glycosides to be absorbed in the intestine. One method is lactose
polarizing hydrolase (LPH) in the brush border membrane, and another method is the interaction with the sodium-
dependent glucose transporter (SGLT1) [&. The gut microbiota plays a crucial role in the absorption of Quercetin by
enzymatic hydrolysis. After absorption, the metabolism of Quercetin takes place in various organs, including the
small intestine, colon, liver, and kidney. Biotransformation enzymes in the small intestine and liver create
methylated, sulfated, and glucuronate forms of Quercetin metabolites due to phase Il metabolism 2. After that,
these are released into the bloodstream via the portal vein of the liver. In the small intestine and colon, Quercetin
metabolism leads to the generation of phenolic acids. The metabolites of Quercetin are found in human plasma as
methylated glucuronide or unmethylated sulfate. The major metabolite of Quercetin, Quercetin-3-0-b-D-

glucuronide, is delivered to target tissues via plasma to exert biological activity L. Quercetin had a short half-life

https://encyclopedia.pub/entry/40758 4/9



Major Pharmacological Actions of Quercetin | Encyclopedia.pub

Phytochemical

Luteolin

Quercetin

Naringenin

Hesperidin

[47] Hesperidin

Naringenin

Luteolin

Naringenin

Plant Name

Cynodon
dactylon

Hlicium verum

Citrus sinensis

Citrus sinensis
(sweet orange)

Citrus sinensis

Citrus paradisi

Achyrocline

satureioides
[49]

Citrus paradisi

Family

Poaceae

Schisandraceae

Rutaceae

Rutaceae

Rutaceae

Rutaceae

Asteraceae

Rutaceae

Plant
Parts

Whole
Plant

Fruit

Fruit
Peel

Fruit
Peel

Fruit
Peel

Whole
Plant

Fruit
Peel

deficits, and reduces neurodegeneration 2.

References

[45]

Virus Target

and B/
Jiangsu/10/2003

Chikungunya
virus

Singapore grouper
iridovirus (SGIV)

Zika Virus

SARS-CoV-2 virus

Sindbis virus

Hepatitis C virus
(HCV)

Influenza virus
AlFort
Monmouth/1/1947
(H1N2)

Dengue virus
(DENV)

Cell

Vero cells

Grouper
spleen (GS)
cells

Human A549
cells

[46]

BHK-2

Huh7.5.1
human
hepatoma cell

Madin-Darby
canine kidney
(MDCK) cells
and Vero cells

Huh7.5 cells

Bioassay

In vitro

In vitro

In vitro

In silico

In vitro

In vitro
and In
Vivo

In vitro

In vitro

P

Viral Step or
MOA

Inhibit
intracellular viral
replication

Interrupt SGIV
binding to host
cell by blocking
membrane
receptor on host
cell which

Inhibit NS2B-NS3
protease

Binds to main
protease and
angiotensin
converting
enzyme 2

Inhibitory activity
on viral
replication

inhibits ApoB
lipoprotein
reduce secretion
of HCV

Block absorption
to the cell surface
or receptor
binding site leads
to the suppress
of the expression
of coat protein |

Act as antiviral
cytokine during
DENV replication

Referencelowever,
1S a high
an food.

- | through
etin [,
[33]
B se days.
models.
(36] cervical
/e action
er option
1371[38] )
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owth 48],
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