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Tom tit

Quercetin la mét flavonoid ti nhién phin bé réng rdi trong nhiéu lodi thuce vt va
dwoc ghi nhan voi nhiéu hoat tinh sinh hoc quan trong. Bai viét nay téng hop va phan
tich cac nghién ciru dd cong bé vé hoat tinh sinh hoc ciia quercetin, tdp trung vao cdc tac
dung chéng oxy héa, khang viém, khang khudn, chong ung thw va bdo vé tim mach. Céc
bang chwng thuwee nghiém cho thdy quercetin co kha nang diéu hoa stress oxy héa, vrc ché
cdc phan ing viém thong qua viéc kiém sodt cdc cytokine va enzyme lién quan, dong thoi
g6p phan bao vé té bao truée ton thwong do cac goc tw do. Bén canh do, bai viét ciing
khdi quat cac phiong phép trich ly quercetin phé bién nhw chiét xudt bang dung méi,
siéu am va cong nghé dung méi xanh, nham ndng cao hiéu sudt va dé tinh khiét ciia ho’p
chdt. Mdc dir quercetin duoc danh gid co tiém néng g dung trong ho tro diéu tri cdc
bénh Iy man tinh nhw tiéu duwong, tim mach va ung thuw, nhitng han ché vé sinh khd dung
va do on dinh. van dat ra yéu cau tiép tuc nghién ciru nham toi wu héa kha nang vmg dung
trong thuec tién.

Tir khéa: chong oxy héa, chong ung thi, khang khudn, khdng viém, quercetin.

Abstract

A REVIEW OF RESEARCH ON BIOLOGICAL ACTIVITIES OF

QUERCETIN

Quercetin is a naturally occurring flavonoid widely distributed in many plant
species and is known for its many important biological activities. This article summarizes
and analyzes published studies on the biological activity of quercetin, focusing on its
antioxidant, anti-inflammatory, antibacterial, anticancer, and cardioprotective effects.
Experimental evidence shows that quercetin can regulate oxidative stress, inhibit
inflammatory responses by modulating related cytokines and enzymes, and help protect
cells from damage caused by free radicals. In addition, the article outlines common
quercetin extraction methods, including solvent extraction, ultrasonic extraction, and
green solvent technology, to improve the compound's efficiency and purity. Although
quercetin is considered to have potential applications in supporting the treatment of
chronic diseases such as diabetes, cardiovascular disease, and cancer, limitations in
bioavailability and stability still necessitate further research to optimize practical
applications.

1. Giéi thiéu
Flavonoid la mdt nhém hop chét tu nhién c6 nhiéu hoat tinh sinh hoc quan trong,
trong do quercetin la mot dai dién ti€u biéu. Nho dac tinh chong oxy héa manh, kha nang
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khang viém, khang khudn va diéu hoa mién dich, quercetin da dugc nghién ctru rong rii
nhim 1am 13 co ché tac dong ciing nhu danh gia mirc d6 anh hudng ddi véi sire khoe con
ngudi. Quercetin 6 mat trong nhiéu loai thyc pham ty nhién nhu trai cdy va rau qua (Lo
va cs., 2021).

Mot trong nhitng co ché chinh ma quercetin thé hién hiéu qua chdng viém 1a thong
qua su trc ché enzyme cyclooxygenase (COX), dic biét la COX-2, von dong vai trd quan
trong trong con duong sinh tong hop prostaglandin gdy viém. Bén canh do, quercetin 1a
mot chat chéng oxy hoa manh mé&, ¢ kha ning trung hoa cac gbe tu do, bao vé té bao
khot stress oxy hoa va ngan ngura t6n thuong do qua trinh oxy héa lipid. Khi két hop véi
cac hop chét khac nhu curcuminoids hodc atorvastatin, quercetin c6 thé ting cuong hiéu
qua bao vé té bao va mé rong kha ning tmg dung trong diéu tri bénh tim mach, than kinh
va viém nhiém (Dh va cs., 2024). Ngoai ra, viéc vi nang hoa quercetin da dugc chung
minh gitip nang cao kha dung sinh hoc cua hop chat nay, dong thoi bao vé da khoi t6n
thuong do birc xa UVB (Vale va cs., 2021). Nhiéu nghién ciru trong nhirng nam gan day
da chi ra rang quercetin ¢6 tac dung tiém nang trong diéu tri cac bénh man tinh nho co
ché chdng oxy héa, chéng viém va diéu hoa tin hiéu ndi bao. Trong twong lai, quercetin
¢6 thé tro thanh mot lya chon trién vong trong diéu tri cac bénh mén tinh, dic biét 1a cac
bénh lién quan dén xo phéi, 16i loan chuyén hoa (Algahtani va cs., 2024; Islam va cs.,
2023; Nambiar va cs., 2023; Wu va cs., 2024). Bén canh d6, quercetin con cho thay tiém
nang khang khuén va khang virus thong qua viéc hd tro diéu tri cac bénh nhiém trung do
vi khuan va virus. Mot s6 nghién ctru da chimg minh hi¢u qua cua hop chat nay trong
viéc tic ché sy phat trién ctia vi khuan khang thudc va virus nguy hiém nhur SARS-CoV-
2 (Alavi va cs., 2022). Quercetin con dugc ghi nhan c6 nhiéu tiém ning trong diéu trj cac
bénh mén tinh nhu tiéu duong, tim mach va ung thu. So véi cac liéu phap diéu tri khac
nhu statin hodc thudc trc ché men chuyén (ACEi) trong diéu tri bénh tiéu dudng, quercetin
mang lai loi ich b6 trg nhung khong thé thay thé hoan toan. Péi voi bénh ung thu,
quercetin c6 kha ning diéu hoa RNA khong ma hoa, tir d6 kiém soat cac con dudng tin
hiéu quan trong lién quan dén sy phat trién khdi u (Krysa va cs., 2022), gop phan trc ché
sy tang sinh, kich hoat apoptosis va han ché di can. Ngoai ra, quercetin con gitip giam tac
dung phu cua héa tri nhd kha ning bao vé té bao binh thudng khoi ton thuong do stress
oxy héa (Xu va cs., 2018). Trong linh vyc tim mach, nhd kha ning trung hoa gbc tu do
va giam stress oxy hoa, quercetin hd tro cai thién chirc nang ndi mé, diéu hoa lipid mau
va bao vé tim mach. Céc nghién ciru gan ddy di chimg minh rang quercetin gop phan lam
giam 16i loan chuyén hoa lipid, cai thién strc khoe mach mau va tang cuong hi¢u qua
phong ngtra bénh 1y tim mach (Shabir va cs., 2022; Dagher va cs., 2021; Igbal va cs.,
2023).

Dé nghién ctru sdu hon vé quercetin, viéc trich ly hop chat nay tir ngudn thyc vat
1a bude quan trong nham thu dugc san pham c6 ham luong va do tinh khiét cao. Hién
nay, nhiéu phuong phép trich ly dé dugc phat trién, tir cac k§ thuat truyen thong nhur chiét
xuat bang dung méi hitu co dén cac phuong phap hién dai nhu chiét xuat bang siéu 4m
va sit dung dung méi xanh. Phuong phap dung dung moi truyén thong ¢ uu diém don
gian, dé ap dung cho quy mé cong nghiép, trong khi cac phuong phap tién tién nhu dung
moi xanh va CO> siéu téi han dwoc phat trién nham giam thiéu tac dong moi truong
(Nuralin va cs., 2021). Bac biét, su két hop véi k¥ thuat si€u am giip nang cao hi¢u suét,
rit ngan thoi gian chiét xuat so véi phuong phap truyen thong. Viée lya chon phuong
phap phu hop phu thudc vao muc tiéu san xuét, hiéu suat mong mudn, tinh kinh té va tac
dong mdi truong.
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Vi véy, bai bao nay tong hop cac nghién ciru vé hoat tinh sinh hoc cua quercetin
cung nhu cac phuong phap trich ly phd bién déng thoi phan tich loi ich strc khoe tiém
nang cua hop chit nay trong viéc hd tro diéu trj cac bénh 1y nhu tiéu duong, tim mach va
ung thu. Bén canh do, bai bao c6 y nghia trong viéc tap hop cac bang chimg nghién ciru
tir nhiéu mé hinh khac nhau nhu in vitro, in 'vivo va mdt s0 nghién ctru ing dung tién lam
sang va lam sang, qua d6 gitp nguoi doc nim bit nhanh tinh hinh nghién ctru hién tai vé
quercetin. Diéu nay gop phan tiét kiém thoi gian tra ciru va tao nén tang kién thirc ban
dau cho cac nghién ctru tiép theo. Ngoai ra, bai bao con cho thay su khac biét giira cac
mo hinh nghién ciru, heu lwong, muc d6 bang chimg va sinh kha dung cta quercetin, qua
d6 gop phan cung cb nén tang tri thirc hién co, tir d6 1am rd tiém nang tng dung cua
quercetin, nhdm nang cao gié tri khoa hoc va tinh ing dung thyc tién cta hop chat nay.

2. Phuong phap nghién ctru

Nghién ctru nay duoc thuc hién theo phuong phép tong quan tai liéu (literature
review) nham hé thong hoa, phén tich va tong hop cic cong trinh khoa hoc dd cong bd
lién quan dén hoat tinh sinh hoc ctia quercetin. Céc tai liéu duoc thu thap tir cac co so dir
liéu khoa hoc uy tin nhu PubMed, ScienceDirect, Google Scholar. Qué trinh tim kiém
dugc tién hanh bang cach sir dung cac tir khoa tiéng Anh lién quan, bao gdm “quercetin”,
“biological activity of quercetin”, “antioxidant activity”, “anti-inflammatory effect”,
“anticancer activity” va “quercetin extraction methods”, dugc két hop linh hoat bang céc
toan tir logic nham mo rong va lam sau pham vi tim kiém. Céc tai liéu dugc lua chon phai
la bai bao khoa hoc di qua binh duyét, duoc cong b trong giai doan tir naim 2016 dén
nam 2024, bao gdm céc nghién ciru in vitro, in vivo, hodc nghién ctru tién 1am sang va
I[am sang va c6 ndi dung lién quan truc tlep den hoat tinh sinh hoc cua quercetin. Nhimg
tai liéu khong co toan vin, khong & ngudn gdc, tring lip hoic khong tap trung truc tiép
vao doi tuong nghién ctru da bi loat trir. Sau khi dugce sang loc, cac tai liéu dugc phan loai
theo tirng nhom nhu hoat tinh sinh hoc, cac phuong phép trich ly, loi ich strc khoe cua
quercetin. Sau d6, tién hanh so sanh két qua gitra cac nghién ctru, phén tich cac co ché tac
dong chinh va tong hop theo timg nhém nham rat ra cac két luan co tinh hé théng va khoa
hoc.

3. Két qua
3.1. Hoat tinh sinh hoc ciia quercetin

Quercetin la mot flavonoid phan bd rong rai trong tu nhién, dugc biét dén vé&i nhiéu
dic tinh duoc 1y quan trong nhu: trc ché cac enzyme lién quan dén qua trinh viém, trung
hoa gdc tu do, bao vé té bao khoi ton thuong oxy hoéa va 1am cham qua trinh 130 héa, cai
thién tinh trang khang insulin, gidm cholesterol LDL, tc ché su phat trién cua vi khuan
cling nhu nhiéu loai virus giy bénh. Nhiéu cong trinh nghién ciru da ghi nhan cac hoat
tinh sinh hoc ndi bat ctia quercetin, bao gdm tac dung khang viém, chng oxy hoa, hd trg
diéu tri bénh man tinh, cling nhu kha ning khang khuan va khang virus.

3.1.1. Khang viém

Quercetin thé hién dic tinh khang viém manh mé& théng qua nhiéu co ché khac
nhau, dién hinh 13 Gc ché cic enzyme gdy viém nhu cyclooxygenase (COX) va
lipoxygenase, dong thoi lam giam sy san xuét cic cytokine tién viém (Li va cs., 2016).
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Nho nhitng tac dong nay, quercetin co hiéu qua trong viéc diéu tri nhiéu rdi loan viém va
bénh chuyén héa (Islam va cs., 2023). Bén canh d6, quercetin con c6 kha ning chdng oxy
hoa manh, loai bo gbc tu do va ngin ngira ton thuong té bao (Vale va cs., 2021). Cac loi
ich tim mach da dugc chtirng minh, bao gdm kha ning ha huyét ap, cai thién chirc ning
ndi mo, cling nhu tac dong tich cuc dén hiéu suét thé chat va diéu hoa mién dich. Du sinh
kha dung cua quercetin truéc ddy con han ché, song cac chién lugc sir dung dang
glycoside, ph01 hop vé6i thue pham hoic ap dung cac hé dan truyen dac biét da gitp cai
thién déng ké hiéu qua hap thu. Tuy nhién, dé xac nhan chic chin cac loi ich ndy, van can
nhiéu thir nghiém 1am sang hon (Bischoff, 2008).

Trong nghién ctru ciia Ha va cong su (2021), quercetin 3-O-B-D-glucuronide (Q-3-
G) duoc chimg minh ¢6 kha nang tre ché biéu hién COX-2 trong té bao HaCaT duéi tac
dong ciia tia UVB va Hp0;. O nong do 10 pM, Q-3-G lam giam dang ké murc d6 biéu
hién COX-2, qua d6 cho thay vai tro tiém ning trong viéc han ché phan ¢ g viém va bao
vé té bao khoi stress oxy héa. Co ché nay c6 thé lién quan dén viéc didu hoa cac con
duong tin hiéu NF-xB va AP-1. Quercetin cling c6 tic dong dén COX-1, enzyme tham
gia tong hop prostaglandin thiét yéu cho cac chic nang sinh 1y, goi ¥ rang hop chit nay
c6 thé mang lai hiéu qua twong tu nhu thuoc chéng viém khong steroid (NSAIDs) nhung
v6i it tac dung phu hon do c6 ngudn gde tu nhién.

Céc nghién ctru trén nhiéu mo hinh té bao va dong vat da ching minh tinh an toan
va hi€u qua cua quercetin. Ha va cong su (2021) cho théy Q-3-G ¢ néng d6 2,5-20 uM
khong gay doc tinh trén té bao HaCaT, khang dinh kha nang sir dung an toan ¢ lidu diéu
tri. Trong khi d6, Dai va Row (2019) béo céo rang quercetin & dang bd sung co thé st
dung véi liéu tir 200 mg dén 1200 mg/ngay, tuy theo muyc tiéu diéu tri va tinh trang sinh
Iy ctia bénh nhan. Pdng thoi, Chiow va cong sy (2016) ghi nhan quercetin khi két hop
v0i quercitrin co kha nang nang cao sinh kha dyng nh¢ hi¢u tmg hiép dong. Ngoai ra, Li
va cong su (2016) nhin manh rang quercetin glycoside co tdc do hap thu cao hon so véi
dang quercetin ty do, tir d6 cai thién hiéu qua chdng viém va giam nguy co tac dung phu.
Piéu nay goiy rang lya chon dang quercetin phi hop c6 thé t6i wu hoa gia tri dugc 1y ciia
hop chét nay.

3.1.2. Chéng oxy héa

Quercetin 12 mgt hop chét flavonoid c6 hoat tinh chéng oxy héa manh, dugc thé
hién qua nhiéu co ché sinh hoc khac nhau. Co ché chu yéu 1a kha nang trung hoa cac gbe
tu do thong qua viéc nhuong electron hodc proton, tr d6 6n dinh cac goc oxy hoa manh
va giam thiéu t6n thuong té bao (Chittasupho va cs., 2021). Nho cau truc phan tir chira
nhiéu nhom hydroxyl, quercetin c¢6 thé hinh thanh cac gc phenoxyl 6n dinh, gitip ngin
chin qua trinh peroxy héa lipid va bao vé té bao khoi stress oxy hoa (Bardestani va cs.,
2021; Lo va cs., 2021). Ngoa‘li ra, quercetin c6 kha nang tao phuc véi cac ion kim loai
chuyén tiép nhu Fe?* va Cu?*, qua d6 han ché ' phan tmg Fenton — mét trong nhiing ngudn
chinh sinh ra gde tu do hydroxyl trong co thé (Kim va cs., 2021; Liu va cs., 2021). Mot
sO nghién ctru cling chi ra rang quercetin c6 thé 1am ting nong do glutathlone mot chét
chong oxy hoa ndi sinh then chét, ddng thoi hd trg duy tri can bang oxi hoa—khir trong co
thé (Vale va cs., 2021).

Hoat tinh bao vé té bao cua quercetin dugc ghi nhan qua viéc gidm san Xuét cac
loai ROS va cai thién hé théng enzyme chéng oxy hoa ndi sinh nhu superoxide dismutase
(SOD) va catalase (de Lacerda va cs., 2021). Trén m6 hinh nguyén bao s¢i da nguoi,
quercetin duy tri ty 1¢ sdng cta té bao trén 80% sau 24, 48 va 72 gio khi tiép xtc véi cac
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yéu tb gay stress oxy héa (Chittasupho va cs., 2021). Trong nghién ctru trén té bao than
kinh, quercetin giup lam giam doc tinh cta hat nano oxit sit, qua d6 duy tri can bang noi
moi sit va giam thiéu ton thuong do stress oxy hoa trong hé than kinh trung wong
(Bardestani va cs., 2021). Ngoai ra, quercetin con dugc chirng minh cé kha nang bao vé
té bao than khoi ton thuong lién quan dén bénh tiéu duong thong qua viéc giam qua trinh
apoptosis (Dh va cs., 2024).

Hiéu qua chéng oxy hoa cua quercetin phu thudc dang ké vao ndng do sir dung.
Nghién ctru cta Chittasupho va cong su (2021) cho thay quercetin c6 hoat tinh chbng oxy
hoa manh nhét trong khoang 5-25 pg/mL, v6i hiéu qua t6i vu tai ndng d6 7,5 pg/mL.
Trong md hinh chudt, liéu 10 mg/kg/ngdy da ching minh hiu qua trong viéc giam phi
dai tim do isoproterenol gdy ra, qua d6 khing dinh tiém ning bao vé tim mach cta hop
chat nay (de Lacerda va cs., 2021). Trong nghién ctru khéac, quercetin gitip han ché qua
trinh peroxy hoéa lipid trong dau ca khi dugc bo sung ¢ lidu 200 pg/g (Liu va cs., 2021).
bac biét, khi dugce vi nang hoa trong cong thire my phém v61 ham lugng 0,5%, quercetin
thé hién kha ning bao vé da hiéu qua khoi ton thuong do birc xa UVB (Vale va cs., 2021).

Céc nghién ctru so sanh ciing chi ra ring quercetin c6 hoat tinh chéng oxy hoa manh
hon nhiéu hop chit polyphenol khac. Khi déanh gia bang phuong phap DPPH va ABTS,
quercetin cho gia tri ICso lan luot 1a 8,14 pg/mL va 1,83 pg/mL, vuot trdi hon so voi
curcuminoids. Khi phdi hgp quercetin va curcuminoids theo ty 1¢ 3:1, hdn hop van duy
tri hoat tinh cao v&i ICso 1an lugt 15,59 pg/mL (DPPH) va 2,98 pg/mL (ABTS), dong thoi
gitip duy tri ty 18 song cta nguyén bao soi da trén 80% (Chittasupho va cs., 2021). Veiko
va cong su (2021) ciing chimg minh quercetin c¢6 hoat tinh chéng oxy hoa cao hon
catechin va naringenin, nho cdu tric phan tir thuan loi cho viée cho di electron. Ngoai ra,
cac dan xuét 5-O-acyl cua quercetin dugc ghi nhén c6 hoat tinh chéng oxy hoa tuong
duong quercetin ty do nhung ddng thoi thé hién hiéu qua cao hon trong viéc e ché ting
sinh té bao ung thu (Lo va cs., 2021). Pic biét, trong mé hinh bénh than, sy két hop
quercetm v6i atorvastatin mang lai hiéu qua chong viém va chéng oxy hoa vuot tréi (Dh
va cs., 2024).

3.1.3 Hé tro diéu tri bénh man tinh

Trong linh vyuc y sinh hoc, quercetin ngay cang thu hut sy quan tim nho tiém ning
ung dung trong diéu tri nhiéu bénh man tinh, dic biét la cac bénh lién quan dén viém va
ton thuong té bao. Cac nghién ctru gin dy da ching minh rang quercetin c6 hiéu qua
trong diéu tri chan thuong so ndo, xo phdi ciing nhu cic ri loan chuyén héa lién quan
dén 130 hoa (Algahtani va cs., 2024; Islam va cs., 2023; Nambiar va cs., 2023; Wu va cs.,
2024).

Trong nghién ctru trén mo hinh chudt bi chan thuong so nio két hgp phoi nhiém
khoi thude 14 man tinh, quercetin véi lidu 50 mg/kg di cai thién déng ké chirc nang nhan
thire va van dong, ddng thoi 1am giam phan tng viém va ton thuong té bao than kinh. Cu
thé, hop chat nay lam giam biéu hién NF-kB va caspase-3, hai dau hiéu quan trong lién
quan dén viém va apoptosis trong ndo bo. Cac thir nghiém hanh vi, bao gdm mé cung chi
Y va nhan dang ddi tuong maoi, ghi nhén sy cai thién ro rét vé tri nhé va kha nang phan
biét vat thé (p < 0,0001). So v61 nhém chung, chudt duoce bod sung quercetin phuc hoi
nhanh hon va muc d6 t6n thuong mé hoc ciing it nghiém trong hon (Alqahtani va cs.,
2024).

D6i voi bénh 1y xo phdi, cac nghién ciru trén md hinh chudt gay bénh bang
bleomycin cho thdy quercetin ¢ kha ning trc ché tién trién xo hoa thong qua nhiéu co
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ché (Nambiar va cs., 2023; Wu va cs., 2024). Khi dugce str dung ¢ lidu 75-100 mg/kg,
quercetin lam giam dang ké su ling dong collagen va noéng do hydroxyprollne trong mo6
ph01 dong thoi dleu hoa tin hiéu PTEN/PI3K/AKT, tir d6 han ché sy biéu hién cta cac
d4u hiéu 130 hoa té bao nhu p16 va p21 (Wu va cs., 2024). Ngoai ra, quercetin con trc ché
su bai tiét cac cytokine viém thudc hé SASP — yéu té quan trong gop phan thic diy qua
trinh xo hoa (Nambiar va cs., 2023). So v6i cac phuong phap diéu trj hién co, quercetin
nbi bat nho kha niang didu hoa tin hidu ndi bao va bao vé té& bao trudc stress oxy hoa.

Bén canh tac dung trén hé than kinh va hé hip, quercetin ciing duoc nghién ctru
trong diéu tri ri loan chuyén héa lién quan dén 130 hoa. Mot nghién ciru trén chudt 21
thang tudi da danh gia hiéu qua cua liéu phap két hop quercetin (50 mg/kg) voi dasatinib
(5 mg/kg). Két qua cho thiy su phdi hop ndy 1am giam biéu hién cac dau hiéu 3o hoa
(p16, p21) trong md my, cai thién dung nap glucose (p =0,007) va ha nong do triglyceride
huyét twong. Pic biét, liéu phap nay con giup giam viém mé mg bang cach han ché su
tich tu dai thuc bao va té bao T trong mdé mé trang, tir d6 ngan ngira cac 1di loan chuyén
hoa lién quan dén 130 hoa (Islam va cs., 2023). So véi nhidu phuong phap diéu tri khac,
quercetin ¢6 wu thé nho kha niang diéu chinh chuyén héa lipid va glucose ma khong gay
ra cac tac dung phu nghiém trong.

3.1.4. Khdng khudn va khdng virus

Quercetin da dugc chimg minh ¢ kha nang tre ché su phat trién cua nhiéu loai vi
sinh vat gay bénh, bao gdm ca vi khuan Gram duong, Gram am va nhiéu loai virus. Cac
nghién ctru gan day dic biét tap trung vao tiém nang umg dung cua quercetin trong phong
ngira va diéu tri cac bénh nhidm trung do vi khuan khang khang sinh cling nhu cac virus
nguy hiém nhu SARS-CoV-2 (Alavi va cs., 2022; Hasan va cs., 2022; Shabir va cs.,
2022).

Déi voi vi khuén, quercetin thé hién hoat tinh khang khuan thong qua nhiéu co ché
khac nhau nhu 1am méat 6n dinh mang té bao, trc ché qua trinh téng hop protein va ngin
can sy hinh thanh mang sinh hoc (Nguyen va cs., 2022; Qi va cs., 2022; Zhao va cs.,
2022). bac biét, quercetin ¢6 hi¢u qua manh d6i voi Staphylococcus aureus, bao gom ca
chung khang methicillin (MRSA), nhét 14 khi dugc bao ché duéi dang hat nano lipid (de
Barros va cs., 2022). Ngoai ra, quercetin con gy ton hai mang té bao va trc ché su sinh
trudng cua Escherlchla coli va Salmonella enterica & nong do thich hop (Hasan va cs.,
2022; Shabir va cs., 2022). Bang chu y, khi két hop voi khang sinh florfenicol, quercetin
lam tang hiéu qua diéu trj trén ca nhlem khuan, gitip giam dang ké mat do vi khuan
Aeromonas hydrophila va nang ty 1¢ song sot ciia ca 1én dén 90% (Zhao va cs., 2022).

Trong linh vuc virus hoc, quercetin dugc chung minh c6 kha nang khang lai nhiéu
loai virus théng qua viéc tc ché ca giai doan xam nhap va nhén 1én trong té bao chi, bao
gdm SARS-CoV-2, virus cam A (HIN1) va virus Herpes. Quercetin c6 ai lyc cao voi
glycoprotein gai cua virus, tur d6 ngan can su gan két cta virus v6i thy thé ACE2 trén bé
mit té bao chu (Alavi va cs., 2022; Qi va cs., 2022). Ngoai ra, quercetin con c6 kha ning
{rc ché hoat dong ctia RNA polymerase phu thuoc RNA, lam giam hiéu qua nhan ban b
gen virus (Alavi va cs., 2022). Cac nghlen ctru in vitro cling chi ra rang quercetin ¢ thé
lam giadm sy nhan 1én cua virus va trc ché su biéu hién protein dac hi¢u cua chung (Hasan
va cs., 2022).

3.2. Phwong phap trich ly quercetin

Viéc trich ly quercetin mot cach hiéu qua dong vai tro then chdt trong viée tng
dung hop chat nay vao dugc pham, thuc pham churc nang va my pham. Nhiéu phuong
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phap chiét xuat da dugc phat trién, tir cac ky thudt truyen thdng dén cac phuong phép hién
dai than thién v6i méi trudng, bao gom chiét xuat bang dung moéi, hd tro siéu am, va CO2
si€u tdi han.

3.2.1 Sw dung dung moi

Céc nghién ctru gan day da tap trung vao viée t6i wu hoa hi¢u qua va cai thién tinh
bén virng moi truong trong qua trinh chiét xuat quercetin tur ngudn thue vat. Cac ky thuat
truyén thong nhu ngadm va chiét Soxhlet hién dang dan duoc thay thé bang cac phuong
phap “xanh” hon. Trong 5O cac dung moéi hiru co, ethanol va methanol dugc str dung phd
bién nho kha ning hoa tan tt cac hop chat polyphenol.

Mot vi du dién hinh 1a viée str dung ethanol 40% dé chiét xuat quercetin tir vo hanh
tay, voi hiéu suat thu hdi dat 3,35 mg/g, cho thiy ngudn nguyén liéu ndy c6 ham lugng
quercetin dang ké. Ethanol duoc danh gia 1a dung méi an toan, ¢ kha niang hoa tan t6t
flavonoid ma khéng gay bién tinh hop chét, nho d6 dam bao tinh kha dung sinh hoc cua
quercetin trong (mg dung thuc pham va duoc pham (Ullah va cs., 2022).

Tuong tu, nghién ctru trén cdy rau ram cho thay phuong phap ngém ran—long véi
ethanol 50% khong chi thu nhan dugc quercetin ma con dong thoi tach duoc nhleu
flavonoid khéac. Pac biét, dich chiét tir cAy nay thé hién hoat tinh sinh hoc manh, bao gdm
kha nang trc ché san xudt nitric oxide (NO), prostaglandin E2 (PGE2), interleukin-6 (IL-
6) va yéu t6 hoai tr khdi u alpha (TNF-u), gop phéan gia tang tiém nang ng dung trong
dugc pham. Tuy nhién, hiéu suat thu hdi quercetin van con han ché so véi cac phuong
phap thily phan acid hodc chiét xuat bang CO; siéu t6i han (Chansiw va cs., 2022).

So v6i ngdm ran—long bang ethanol, thity phan acid c6 wu thé & kha nang phd v&
ciu trac thanh té bao thyc vat, giai phong nhiéu quercetin hon tir ma tran sinh hoc. Thi
nghiém cho thay viéc str dung ethanol 70% & pH = 2, nhiét ¢ 60 °C trong 1,5 gid ¢6 thé
dat hiéu suat chiét xuat tir 78,67% dén 94,09%. Tuy nhién, phuong phap nay c6 nguy co
lam bién tinh hodc suy giam hoat tinh ctia mdt s6 flavonoid khac (Mustafa va cs., 2022).

Chiét xuat bang CO; siéu t6i han (SC-CO) ciing cho thdy trién vong 16n trong thu
nhan quercetin v&i hiéu qua cao ma khong can sir dung dung maéi hiru co doc hai. Khi sir
dung hdn hop CO2 vo6i ethanol va nude theo ty 1¢ 10:81:9, ¢ nhiét do 66 °C va ap suét
22,3 MPa, hiéu suét chiét xuét duogc t6i uu hoa. Phuong phap nay khong chi dam bao hiéu
sudt cao ma con than thién véi moi trudng, mé ra tiém ning ing dung trong céng nghiép
thue pham chtc nang va duge pham (Pilarova va cs., 2022).

Bén canh do, dung moi eutectic sau ty nhién (NADES) da nbi Ién nhu mét giai
phap thay thé bén viing. Sir dung NADES cho phép dat hi¢u suat chiét xuat quercetin tur
rau & murc 88,91-98,99%, dong thoi giai quyét cac thach thirc vé ca ning suét va tac dong
moi trudng, goép phan md rong trién vong ung dung cong nghé xanh trong san xut
quercetin (Dai va cs., 2019).

Céc nghién ctru trén cho thdy méi lién hé chit ché giira phuong phap trich ly bang
dung moi va hiéu qua sinh hoc cua quercetin. Cac phuong phap truyén thng dua trén
ethanol/methanol thuong cho hiéu suat cao, nhung mirc d6 t6i wu phy thudc vao ndng do
dung méi, pH va ty 1& nguyén liéu/dung méi. Ullah va cs. (2022) chimg minh ring ethanol
40% voi ty 18 1 g/20 mL tir v hanh cho ham luong quercetin cao nhét, ddng thoi dich
chiét nay co tac dung trc ché manh san xuat PGE2 trén té bao J774. Trong khi 6, Chansiw
va cs. (2022) sir dung ethanol 50% dé trich ly 14 rau ram, thu duoc dich chiét giau
quercetin va cac flavonoid khéac, ¢6 kha ning giam déng ké biéu hién gen va e ché nhidu
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chat gy viém nhu COX-2, iNOS, IL-6 va TNF-a & dai thyc bao RAW264.7. Mustafa va
cs. (2022) da so sanh nhiéu phuong phap va két luan rang thuy phan acid v6i ethanol 70%
& pH 2 cho hiéu suit thu hdi quercetin va cac dan xuét cao nhat (78,67-94 ,09%), vuot
troi so voi thuy phan klem hoac trich ly khong thuy phan. Nhu vay, c6 thé thiy réng
phuong phap trich ly quyét dinh truc tiép dén hiéu qua sinh hoc ciia quercetin. Cac dich
chiét giau quercetin tir hanh hay rau rim déu thé hién tac dung chéng viém, nhung phd
tac dong khac nhau nhu vo hanh tip trung vao trc ché PGE2, trong khi rau rim c6 tac
dung toan dién hon trén nhiéu cytokine va enzyme giy viém. Pong thoi, kha ning sinh
kha dung ctia quercetin ciing duoc cai thién sau qué trinh tiéu héa gia lap, khi cac dan
xuat glycoside duoc giai phong va hap thu tot hon (Ullah va cs., 2022). Nhu vay, viéc két
hop t6i wru héa dung méi trich ly voi dénh gia hiéu qua sinh hoc khong chi nang cao gia
tri ing dung cua quercetin trong thuc pham chirc ning va dugc pham, ma con dinh hudng
phat trién cac cong nghé trich ly bén viing trong tuong lai.

3.2.2 Trich ly quercetin c6 hé tro siéu dm

Trichly hd trg siéu am (Ultrasound-Assisted Extraction, UAE) 1a mot phuong phap
chlet xudt hién dai str dung song siéu 4m dé tao hiéu ing xam thuc, pha v& cau tric thanh
té bao thuc vat, tr d6 tang cuong kha nang khuéch tan quercetin vao dung moi va cai
thién hi¢u suat thu hoi. UAE co nhleu rru diém so véi cac phuong phap truyén thong, bao
g0m it ngin thoi gian chiét xuat, giam lugng dung mai can thiét va duy tri hoat tinh sinh
hoc ctia hop chat.

Céc nghién ctru so sanh UAE véi cac phuong phéap hoi luu, chiét xuat enzyme (Wei
va cs., 2020; Zhang va cs., 2020) ciing nhu chiét xuét bang chat 16ng siéu t6i han (SFE)
(Nie va cs., 2020) cho thdy hiéu suat SFE dat cao nhit (3,97 pg/g), trong khi UAE c6 hiéu
suét thap hon (0,92 png/g). Tuy nhién, UAE van duoc uu tién lya chon do chi phi van hanh
thap va thoi gian chiét xuat ngan (Nie va cs., 2020). Vé dung moi, ethanol duoc sir dung
phé bién voi ndng d6 50-80%, trong d6 ethanol 70% dugc coi 14 tdi wu nho kha nang hoa

tan flavonoid tot va an toan sinh hoc (Fan va cs., 2020; Li va cs., 2023; Rodrigues va cs.,
2020).

Nhiét d¢ trong UAE dao dong tir 44-61 °C, v&i muc ti wu khoang 60 °C nham
tranh sy phan huy quercetin do nhi¢t d§ cao (Fan va cs., 2020; Wei va cs., 2020). Thoi
gian chiét xuat thich hop 12 10-30 phut; thoi gian kéo dai hon c6 thé dan dén hién tuong
oxy hoa quercetin va giam chat luong san pham (Fan va cs., 2020; Garcia-Vaquero va
cs., 2021; Li va cs., 2023). Can luu ¥ rang hiéu qua sinh hoc ctia quercetin bao gom
kha nang chdng oxy hoa, khang viém, bao v¢ tim mach va than kinh chi phat huy khi
hop chat nay duoc trich ly va bao toan céu tric mot cach toi wu. Cac nghién ctru vé
dau hat mau don (Nie va cs. , 2020) hay vo hat 6c cho (Zhang va cs., 2020) déu cho
thay quercetin gop phan truc tiép vao hoat tinh khir goc tu do va chong viém. Nhu
vay, UAE khong chi nang cao hi¢u suat thu hdi ma con dam bao duy tri hoat tinh sinh
hoc vén ¢6 cia quercetin, tao mdi lién két chat ché gifta cong nghé trich ly va gia tri
mg dung ctia hop chit.

3.2.3 Chiét xudt bang dung méi xanh

Céac dung mdi xanh, than thién véi moi truong, bao gdm nude ion hoa, ethanol
sinh hoc hodc COz siéu tdi han (SC-CO3), da dugc ing dung rong rdi nham giam thiéu
tac dong moi truong va nang cao dd tinh khiét ciia quercetin. Tuy nhién, hiéu suat thu
hoi va muce do tinh khiét phy thudc dang ké vao dac tinh dung méi va cau triac nguyén
lidu.
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SC-CO; la phuong phap s dung CO2 ¢ trang thai siéu t6i han vai tinh khuéch
tan cao, phu hop dé chiét xuat cac hop chat kém phén cuc. Milea va cs. (2020) cho
thay SC-CO2 két hop ethanol 1am déng dung méi cé thé nang cao hiéu suét chiét xuit
quercetin tir vo hanh tay vang, dat 202,31 + 11,56 mg/g DW & diéu kién ap suét 7,38
MPa va nhiét d6 50 °C. Tuong tw, Zakharenko va cs. (2021) bao co rang SC-CO; &
350 bar va 60 °C c6 thé thu duoc quercetin tinh khiét tir r& Rhodiola rosea.

Tuy nhién, mot sb nghién ctru chi ra raing SC-CO; kém hiéu qua khi xir 1y
nguyén li¢u co cAu trac sinh hoc phuc tap hoac chtra nhiéu hop chat phan cuc. Vi dy,
Nuralin va cs. (2021) ghi nhan chiét xuit SC-CO; tir qua thong (Pinus brutia) chi dat
14,23 + 1,27 ng/g quercetin, thap hon dang ké so v&i phuong phap Soxhlet truyén
thong.

Bén canh SC-COg, cac dung moéi xanh khac nhu ethanol hodc nuéc co6 ap sudt
(Pressurized Liquid Extraction, PLE) d& dugc ching minh mang lai hiéu suit cao hon
dbi véi cac nguyén liéu giau hop chat phan cyc. Dienaite va cs. (2020) cho thdy PLE
st dung ethanol-nuéc cho hiéu sudt quercetin cao hon SC-CO: khi 4p dung trén ba
hac mai bién. Tuong tu, Fonseca va cs. (2021) ching minh ethanol 50% cé thé chiét
xuét 66,60 + 7,41 mg GAE/g hop chit phenolic tir ddu den, bao gdm ca quercetin.
Ngoai ra, Moges va cs. (2022) cho thdy SC-CO; tir 14 dinh lich (Heimia salicifolia) c6
thé dat tong ham lugng phenolic (TPC) Ién t&i 84,31 mg GAE/g.

SC-CO2 thuong dugc dung dé loai bo phan lipid va hop chat kém phan cuc, nho
d6 bao toan cdu tric cua cac polyphenol nhay cam v6i nhi¢t. Tuy nhién, do CO2
nguyén chat c6 tinh khong phan cyc, viéc bd sung dong dung moi nhu ethanol hodc
nudc 1a can thiét dé tang kha ning hoa tan va thu hoi quercetin glycoside. Milea va
cs. (2020) ching minh SC-CO; c6 thé chiét xuat quercetin tir vé hanh vang véi ham
luong cao, trong khi Nuralin va cs. (2021) cho thay hiéu suat quercetin tur qua thong
tang gip nhiéu lan khi thém ethanol. Moges va cs. (2022) t6i wu hoa SC-CO; cho la
dinh lich va nhan thay phuong phap nay chon loc t6t v6i quercetin, myricetin va ferulic
acid. Dienaite va cs. (2020) lai nhan manh rang sau budc khur lipid bang SC-CO;, viéc
dung ethanol va nudce ap suat cao gitip thu hoi ti da cac flavonoid phan cuc, trong d6
quercetin glycoside thé hién hoat tinh chdng oxy hoa va chéng ting sinh té bao ung
thu manh mé&. So véi phuong phap su dung dung moi nhu Soxhlet thuong cho hi¢u
suat quercetin cao hon, nhung lai tiéu ton dung moi hitu co va dé gdy bién ddi cau trac
hop chét. Nguoc lai, SC-CO; két hop dong dung méi tuy c6 thé cho ham lugng thap hon
trong mot sd trudng hop, nhung lai dam bao tinh chon loc, an toan va than thién moi
truong, dong thoi gilt nguyén hoat tinh sinh hoc. Nhu vay, viéc ap dung dung mdi xanh
trong quy trinh chiét xuit (SC-CO; vOi déng dung moi hodc két hop véi PLE
ethanol/nuéc) khong chi nang cao hiéu sudt thu hdi ma con bao toan hiéu qua sinh hoc
clia quercetin tir chdng oxy hoa, khang viém, khang khuan dén tiém ning chong ung thu.
Diéu nay cho thiy mbi lién két chit ché giira cong nghé chiét xuat xanh va kha nang tmg
dung quercetin trong thyc pham chirc ning, dugc phim va my phdm dé phat huy tdi da
gia tri sinh hoc cta quercetin

Nhin chung, cac dung méi xanh mang lai lgi ich vé mat moi truong va hi¢u qua
chiét xuat, song can Iya chon dung méi c6 d6 phan cyc phu hop dé tdi wu hoa kha nang
thu hoi quercetin. Viéc so sanh hiéu qua ctia cac phuong phap chiét xuat khac nhau duoc
trinh bay trong Bang 1, cho thdy mdi phwong phap c6 wru diém va han ché riéng, tiy thudc
vao ddc tinh nguyén liéu va muc ti€u trng dung.
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Bing 1. Mot s6 phirong phdp trich ly quercetin
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: Phuong pha ‘ Ham lugng ‘
Doi tuwgng d g phap, Diéu kién quercetin, Nguon
ung moi o £
hi€u suat
A A 120 phl'Jt N
S A Dung moéi truyén Ak e Ullah va cs,
Hanh tay thdng, 40% ethanol A 1r72nélong. 26,6 mg/g 2022
Hat ca phé Thuy phan acid + | pH =2; 60°C; 1,5 137,91 pg/kg, Mustafa va
xanh UAE, 70% ethanol gio 78,67% — 94,09% | cs, 2022
nglThth?' NADES + hd tro 35 philt 193,92 mg/kg, Dai va Row,
xanrg1 siéu am, NADES P 88,91% — 98,99% | 2019
61°C, 30 phl, Fan va cs
Nu hoa hoe UAE, 70% ethanol ty 1& ran/long: 2,7998% '
2020
1/15,3
ﬂ 10 phdat, Garcia-
Téo bién UAE, 50% ethanol ty 1€ tao/dung 286,3 mg/g Vaquero va
moi: 1/10 cs, 2021
V6 hanh tay o Milea va cs,
vang SC-CO,, ethanol 50°C; 7,38 Mpa 202,31 mg/g 2020
Bi hic mai o, 145,32 pglg, Dienaite va
bidn SC-CO,, ethanol 50°C; 20 MPa 11,9% cs, 2020

Nguon: Téc gia, 2025
3.3. Logi ich sirc khoe ciia quercetin
3.3.1 Tiéu dwong

Nho dic tinh chdng oxy hoéa va chéng viém manh, quercetin di dugc nghién ctru
rong rai vé tiém ning hd trg diéu trj bénh tiéu duong, dac bi¢t trong viéc kiém soat duong
huyét va cai thién d6 nhay insulin. Cac nghién ctru cho thdy quercetin c6 kha ning lam
giam dang ké nong do glucose huyét tuong va chi s6 HbAlc — mot chi dau quan trong
trong kiém soat duong huyét (de Araujo va cs., 2021). Ngoai ra, quercetin c6 thé kich
hoat enzyme AMP-activated protein kinase (AMPK), qua d6 cai thién kha nang str dung
glucose cua té bao (Gabr va cs., 2022). Hop chat nay con giup giam cac dau hiéu viém,
dong thoi bao vé té bao tuyén tuy khoi ton thuong do stress oxy hoa (Deepika va Maurya,
2022).

Quercetin chii yéu dugc nghién ciru trén cac nhém bénh nhéan c6 nguy co cao mic
bénh tiéu dudng, bao gdm ngudi béo phi va phu nit mic hoi ching budng tring da nang
(Gabr va cs., 2022). O bénh nhan gan nhiém md khéng do ruou, quercetin ciing dugc ghi
nhan co kha nang lam giam su tich ty lipid trong gan (Aoi va cs., 2021). Mot nghién ctru
lam sang cho thay bd sung 1000 mg quercetin/ngay trong 12 tuan giip giam dang ké
duong huyét lic doi va nong do insulin & phu nit mac hoi chung budng trimg da nang.
Mot nghién ctru khac sir dung 100 mg quercetin chiét xudt tir vo hanh tiy ¢ bénh nhan
béo phi cho thiy giam md co thé — mot yéu té nguy co quan trong lién quan dén tiéu
duong (Aoi va cs., 2021).

Trong cac nghién ciru trén dong vat, lidu quercetin tir 10~75 mg/kg da duoc su
dung dé cai thién chuyén hoa glucose va gidm stress oxy hoa. Pac biét, & chudt duc mac
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tiéu dudng, quercetin dugc ghi nhan c6 kha ning cai thién chirc ning sinh san, bao gdm
hoat dong tinh duc, sé luong va chat luong tinh trung (Inchingolo va cs., 2022). Dong
thoi, sy khac biét vé lidu luong giita cic nghién ctru ciing gy kho khin trong viée xéac
dinh mtrc an toan va hiéu qua. Inchingolo va cong su (2021) nhan manh ring & ngudi,
lidu bd sung thuong dao dong tir 200-500 mg/ngay, nhung chua co sy thong nhét vé hiéu
qua lau dai, trong khi cac nghién ctru trén dong vat sir dung liéu cao hon nhiéu (Inchingolo
et al., 2021) do sinh kha dung duong udng cta quercetin thap, do tan kém trong nudc va
bi chuyén hoa nhanh chéng. Cac nghién ctru da dé xuit cic dang bao ché moi nhu
nanoformulation hodc liposomal dé cai thién hp thu, song ddy méi chi 14 gia thuyét va
chua c6 bang chtng 1am sang manh mé& (Deepika va Maurya, 2022). Do do, van can thém
Cac nghién ctru 14m sang dai han nham tdi uu héa lidu lwong va danh gia hiéu qua an toan
lau dai. Ngoai ra, viéc két hop quercetin vdi cac liéu phap hd tro khac co thé giup ning
cao hiéu qua diéu tri va giam nguy co bién chung tiéu dudng.

3.3.2 Tim mach

Quercetin c6 kha ning trung hoa gdc ty do, giam stress oxy hoa — mot yéu t6 quan
trong trong co ché bénh sinh cua cic bénh tim mach (Deng va cs., 2020; Igbal va cs.,
2023; Shabir va cs., 2022). Nho ciu triic hda hoc gidu nhom hydroxyl, quercetin thé hién
hoat tinh chéng oxy hoa manh mé, dong thoi gop phan cai thién chirc ning néi mé va
diéu hoa lipid mau. Tuy nhién, do sinh kha dung kém, tic dong chdng oxy hoa cia
quercetin trén co thé ngudi c¢6 thé chua dat t6i vu.

Mot trong nhitng co ché ndi bat 1a kha ning kich thich san xuét nitric oxide (NO),
gitp gian mach va cdi thién luu thong méu (Aghababaei va cs., 2023; Bondonno va cs.,
2020; Dagher va cs., 2021). Khi so sdnh vdi resveratrol — mdt polyphenol c6 tac dung tim
mach twong tu — quercetin duogc ghi nhan c6 uu thé hon trong viéc lam giam huyét ap,
nhung lai kém hiéu qua hon trong viéc bao vé thanh mach khoi ton thuwong do viém.

Nhiéu nghién ctru 1am sang chi ra rang quercetin c¢6 kha ning lam giam cholesterol
LDL va triglyceride, dong thoi ting ndng ¢ HDL (Batiha va cs., 2020; Deng va cs., 2020;
Igbal va cs., 2023). Tuy nhién, hiéu qua r6 rét chu yéu quan sat dugc ¢ lidu cao (> 500
mg/ngay), trong khi ¢ liéu thap, tac dong khong dang ké. Bén canh d6, cac nghién ctru
tién 1am sang str dung mo hinh dong vat hodc in vitro, vai liéu cao hon nhiéu so véi mirc
tiéu thu thuc pham thong thuong, nhu 50200 mg/kg & chudt (Deng va cs., 2020; Shabir
va ¢s., 2022). Ngoai ra, sinh kha dung dudng udng ctia quercetin ¢ dang aglycone rat thap
chi khoang 2 —17% hap thu, khién hiéu qua thyc té khi dung qua ché d6 an kho dat duoc
(Batiha va cs., 2020; Dagher va cs., 2021). Céc giai phap cong nghé nhu nano-quercetin
hay enzymatically modified isoquercitrin (EMIQ®) dé cho thay cai thién hép thu, chic
nang ndi mdé ma khong anh huong dén huyét ap hay cac chi sé sinh hoa khac, tuy nhién
chi dung ¢ mirc thtr nghi€ém nho 1¢ (Bondonno va cs., 2020; Aghababaei va cs., 2023). O
bénh nhan ting huyét ap, quercetin cho thay hiéu qua rd rét hon so v6i nhitng ngudoi co
huyet ap binh thuong (Bondonno va cs., 2020; Dagher va cs., 2021). Du cac nghién ctru
ngan han khang dinh loi ich tiém ning ciia quercetin d6i voi tim mach, nhung van can
thém bang ching tir cac thir nghiém 1am sang dai han c6 ddi ching véi ¢& mau 16n dé
danh gia tinh bén viing cta cac tic dong nay (Igbal va cs., 2023; Nutmakul, 2022).

3.3.3 Ung thu

Nhiéu nghién ctru da ching minh rang quercetin cé tiém niang chdng ung thu nho
dac tinh chong oxy hoda, chong viém va kha nang di€u hoa cac con duong tin hiéu ndi bao
(Ezzati va cs., 2020). Tuy nhién, hi¢u qua chong ung thu cua quercetin c6 su khac biét
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dang ké tiry thudc vao loai ung thu, lidu lugng sir dung va phwong phap thir nghiém.

Co ché tac dong chinh cua quercetin la trc ché su phat trién té bao ung thu théng
qua diéu hoa chu ky té bao va trc ché cac yeu t6 tang truong nhu thy thé yéu td ting truong
biéu bi (EGFR). Trong nghién ciu vé ung thu vii, quercetin duoc ghi nhan lam giam bleu
hién EGFR dong thoi ting cuong b1eu hién miR-146a, gop phan wc ché sy ting sinh té
bao, tuy nhién nghién ctru nay chu yéu tap trung vao hoi chimg budng tring da nang
(PCOS) va cac rdi loan chuyén héa, véi ¢& mau nho va thoi gian can thiép ngén 12 tuan
chua du dé danh gia hiéu qua chéng ung thu 1au dai hay tac dung phu tiém an
(Pourteymour va cs., 2020). Déi véi ung thu gan, hop chat nay tac dong qua con dudng
SIRT1/p53, tir 46 1am giam su phat trién t& bao ung thu (Das va cs., 2021). Trén ung thu
dai trang, quercetin kich hoat apoptosis thong qua con dudng LRGl/mlR 5096 (Baby va
cs., 2021). Trong khi d6, ¢ ung thu tién liét tuyén, quercetin wc ché biéu hién MALATI
va trc ché con duong Akt, qua d6 thuc day qua trinh apoptosis (Kubina va cs., 2021). Céac
két qua nay cho thiy quercetin c6 thé kich hoat apoptosis cua té bao ung thu thong qua
nhiéu co ché khac nhau, nhung hiéu qua phu thudc vao ting loai ung thu cu thé.

Bén canh kha ning kich hoat apoptosis, quercetin con cé tac dung trc ché qua trinh
di can. Hop chat nay lam giam sy biéu hién cia MMP-2 va MMP-9 — hai enzyme quan
trong trong qua trinh xam 14n va di can ung thu. Nghién ctru trén ung thu dai trang chi ra
rang quercetin c6 kha nang tc ché di cin thong qua diéu hoa qua trinh chuyén dang biéu
mo — trung md (EMT) (An va cs., 2022). Pdi v6i ung thu gan, quercetin lam ting biéu
hién miR-34a, tir 6 ngin can sy di cin cia té bao ung thu (Esmeeta va cs., 2022).

Vé nong do tac dung, quercetin thuong duoc sir dung trong khoang 5-100 uM. Véi
ung thu v, nong do t6i uu duoc xac dinh la khoang 30 uM (Veiga va cs., 2022), trong
khi ddi v6i ung thu dai trang, hiu qua cao nhit dat dugc & 50 uM (Krysa va cs., 2022).
Trén md hinh dong vat, liéu quercetin dao dong tir 50-200 mg/kg; trong d6, nghién ciru
trén ung thu tién liét tuyén cho thay liéu 100 mg/kg mang lai hiéu qué 1d rét nhat (Wang
va cs., 2022). Mot s6 thir nghiém lam sang su dung lidu 1,4 g/m? mdi 3 tudn da chimg
minh quercetin ¢ thé dung nap tot ma khong gdy tac dung phy nghiém trong (Kim va
cs., 2019). Tuy nhién, hién tai cdc nghién ciru van dimg & mic in vitro (té bao HT-29,
Caco 2, H295R, SW-13) hoic in vivo trén dong vat, chua phan anh day du sy phirc tap
cua co thé nguoi (Veiga va cs., 2022; Chiang va cs., 2023). Mot trong nhiing han ché 1on
nhit ciia quercetin 13 sinh kha dung thap, liéu luong sir dung trong céac thi nghiém thuong
cao hon nhiéu so v&i mirc hip thy thuc té tir ché do dn. Cac nghién ciru in vitro thuong
dung noéng d6 10-100 uM, trong khi nghién ctru trén dong vat sir dung lidu hang tram
mg/kg (Chiang va cs., 2023).

4. Két luan

Quercetin 12 mot hop chit thién nhién c6 tiém ning tmg dung 16n trong linh vuc y
hoc va thyc pham chirc nang. Cac nghién ctru hién tai da chimg minh vai tro ciia quercetin
trong viéc hd trg diéu tri nhiéu bénh man tinh nhu tiéu dudng, tim mach va ung thu. Tuy
nhién, hidu qué ctia hop chat nay phu thudc dang ké vao dang bao ché, liéu lugng sir dung
va phuong phép thir nghiém. Mic du nhiéu nghién ctru da ching minh tiém nang sinh
hoc da dang ciia quercetin, cic bang ching hién c6 van con ton tai nhimg han ché nhat
dinh. Do d6, cac nghién ciru trong twong lai can tap trung lam rd mbi lién hé giita mé hinh
nghién curu, lidu lugng st dung va hi€u qua sinh hoc, nham tang kha nang so sanh gitra
cac két qua in vitro, in vivo va 1am sang. Pong thoi, vin dé sinh kha dung thap va co ché
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chuyen hoa cua quercetin trong co thé nguoi can duoc nghién ctru sau hon, vi day la yéu
t6 then chot quyét dinh hiéu qua tng dung thyc tién. Bén canh do, viéc phat trién cic hé
dan truyén méi nhu nanoemulsion, nanoparticle, liposome nham cai thién d¢ hoa tan, ting
tinh 6n dinh va kha nang hép thu cta quercetin la mot hudng nghién ctru déy trién vong,
nhung can dugc danh gia song song vé hiéu qua sinh hoc va d¢ an toan, nham tao co s
khoa hoc vitng chic cho viéc tng dung hop chat nay trong linh vuc thuc phdm chic ning
va duoc liéu.
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