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NGHEN cUu cuE IflO NANO QUERGETIN DANG GET

riuc DUNG rAru THUc pudm cnUc ruAue

TRUdNG THI THAN,, I.IouyEI'I VAN PHU1, IE rHI HIEN,, I-E rn6 rAm,
pHAN TH! DUNG2, rnAu rnl rnfc rucAur, LY THt HUdNG TRA,, LE tttg txu ntEru

lViQn CAng ngh€ Hoa sinh MOi trudng, Truong Dai hgc Vinh
2Khoa Trung hgc co s0, Truong Cao ddng SU pham Ngh€ An

svien StJ pham TU nhi|n, Truong Dai hoc Vinh
aTrung tam Thttc hanh thi nghiem, TrUOng Dai hoc Vinh

SUMMARY

, Quercetin is.o tnaior constituenl of varittus diettrry pnttlttcts und rccentlt'its uuti-ccrnt.er Dtttential
hus Deen erl.ertstIel.t'erplored. revealing its anti-prolifenrtive effect on dilleiett conc(r cell li'nes. botlthtts been ert,ertsir.el.t'erplttred. revealing its anti-prolifenrrive effect on clilJeiettt rnr,rriritl tihii, Li,-i,lll vltro and ln vlvo. lholtah. uttercelin /7o.s,spr.rp( orpnt medicinnl tnlrte itc nnnli.nti^h<j.,t n tlon*nin virro and in vivo. Though. quercerii possesses gr'bat mecliiinal valiii its apiiiiitions as a ih"ra-
p..:.yl::^!:"-F."?l: !!f!,! er1!t,eys tike-tow oral 6ioavaitabititl..ctnd.puq, o$i"qrt iolliitiiy ioii,peuttc arug are L!m(d. rrobLems ltke Low* oral bictavaiLabil_ity and poor aqueous solubiLity makequercetin an unreliable c,ttndidate.Jbr ther.upeutic putpo.ses.. Addit-ionalir-, the rirpicl gastrointesiinal di-gestion of quercetin. i.s .ctlso .a majbr bar.rier .fbr iis clinical translati.on.'iieirn,-ti iiiTcome these dis-
ad.vantagei quercetin'ba.sed non.ofnrmulatio'hs are be.ing ionsiairia in ,"ienl iiiei. i""ofi,-iliiiit
of'quercetinhave shown Dronisirip results irt its uotokeht th.e cnithplinl t\t)ttp:m nru,ilir,"'e,h,,,",,1 .to-oJ'quercbtinhave shown prontisirig res.utts i,t iriuli,iirLi ini iii*it"iiiiiiii'*-i.iiiit't771;'i;;;; d*
l.ivert, to t-he target site. The focus' of the L)re.tent itrcl, u-t,s rc generate nanoparticles of auerce:tin wiih

'he 
fo,c.L,ts ,'f tlte, pretertr i]uJ.t u.'a.t to generute nrtnoparticlrt ofqi,rrrain wirh

solubilin', ard to im'e.stigate their e/ficact' in treating cancer"cills. ouercetin
t.tt(r.t ru t,il( tutt(t .\t,t(. t il(JU,( L.t5 ()r ill€ pl.e.\enr.slt/c/.\ 11 r1.\ IU g.enerute nanoparltcles of quercetin with
tttrproved.aqueous.phase solubilin', artd to irttestigote tlteir elJ"icac.t'in treating, cuncer"cells. euertetinrylnollrticles having particle s.iz.i in the rartge 5.d-70nm atd :eta itotential of'niio"irlsio": i1.SiV.Tlte.ilov'releuse of qier.ceri.nJ'rom rhe tnnoitnul.sio,,t,:n'.'iippi;;i;;;;';;";;t;;;;ii;;railubilin. ourresults lead wuv lowurd unharrl.essed potetrrittl. of que!'('etin in the form of its tronoparricles as an acl-juvant therapy for climcaL apphcatrcn in reailn! io,:iirit ioirilrr.
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I. DAr v.{N ot
Ouercetin di6u bidn cac dap ung clra co thd v6i cac

tac nhan ngoai lai xam nhAp vao co thd, Uc ch0' hlnh
thanh ciic gdc tu do va tang cuong suc kh6e tudn hoan
bang viOc cai thi0n, th0c ddy vd bio v0 su nguyOn ven
clra cdc mao mach nh6 6 cac m0. Ouercetin co cOng
dung chO'ng oxy hoa manh, girip bdi bd tim. phong
ngua tai bio'n mach nao, phong ngrla ung thLt. Drloc sft
dqng trong llnh vgc duqc phdm, bot quercetin thrldng
duoc s[t d^qng lam nguy0n lieu cho viOn nen, vien nang
va hat Od tam A'm thAn, danh manh t6 lach va tang
cudng khA nang mi6n dich cita con nguoi.

Tuy nhi0n, do quercetin la mOt polyphenoi ky nU6c
nOn no kho tan trong nudc, co thd kho hA'p thu. Hon nfia
quercetin 6 dang bQt trong quii tr)nh sAn xuat. bdo quin
thrl cOng nOn bOt d6 lin vi khudn. na'm moc, buiva c6c
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tap chA't bOn ngoai ti6m dn nhidu nguy c0 cho duong
tieu hoa, ma lai khOng dem lai hi6u qui didu tri cao. Vl
vdy trong biio cao nay chung tOi co slr dUng mQt sd
polymer thAn nudc, cna't ntrl hoa, chdt hoat d0ng bd
mat, h0 dung moi thich hop Od ildn hanh ph6n t6n c6c
tidu phAn quercetin 0 kich thu6c nano dang gel nhim
tang khA ning phan tdn trong nudc ve n0ng cao sinh
khA dUng cfra quercetin. Nano quercetin ra ddi v6i c0ng
ngh0 nano tien tiO'n, hi0n dai dd khdc phirc duoc nhugc
didm nay clra quercetin. Vdi kich thu6c si0u nh6 tu 50
- l00nm, nano quercetin phan tdn tdt trong nu6c, d0
tan tdng gdp nhidu ldn so voi quercetin th0ng thuong
(0,001%). Kich thudc nano sieu nh6 c0ng girip nano
quercetin thdm th0'u vao m6u nhanh chong dd phat huy
hiQu qui didu tri tai hdu hOi cac cd quan khac nhau
trong co thd.
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DO'i tuEng nghiGn cflu:

Ouercetin vd nano quercetin.

Hinh 1. Cil trric quercetin

Hoa ch6i ve thi0t bi:

Quercetin co d0 tinh khiei > 95%.

Hoa chdt: quercetin > 95%, ethanol 96%, nudc khil
ion, PEG (hIng Kanto, NhAt Bin), Lecithin, ethylen gly-
col (EG).

Thi0i bi: bd siOu am Elma, miiy do quang phd UV-

VIS (Agilent), c0n phAn tich d0 chinh x6c 0,0001 gam,

thi0i bitao nhl hoa 0 - Sonica, mdy khuA'y tu gia nhiOt
[/R Hie - Standard. Ngoai ra con thi6i b! do Zetasizer
'Nano ZS (Malvern - UK), kinh hidn vi dien tir phdt xa

truong FESEM.

II. THUC NGHIEM

Ouy trinh ch€ tao h0 nano quercetin:

Brldc 1: Chudn bi pha phAn tan bing cdch cho
quercetin hoir tan trong dung mOi ethanol voi ti lq 1

gam/12,5m1 (khoi luQng/the ticn; bang m6y khu0y co

''.!H tdc d0 400-500 vong/ph0t vir ket hqp gja nhiQt vdi nhiQt

d0 40 - 500C trong thdi gian 5 tieng de tao thdnh dung
dich ddng nhdt,

Blloc 2: Tao h6n hgp chdt mang PEG/EG bing cdch
phAn tan ddu h6n hgp PEG/EG trong nuoc voi ti l0

PEGIEG/nudc ld 1 gam/4.5m1/1.5m1 (kh6i luong/the
tich/the tich) trong mdy rung siou am trong thoi gian

3 gio 0 nhiet d0 phong;

Budc 3: TrOn pha phdn t6n va h6n hop chA't mang
PEG/EG trong thiOi bi tao nhl c6 ch0a chdt nhu hoa

lecithin voi ti l0 quercetiniethanol/PEG/EG/nudc/lecithin

la '1 gam/12.5n1i1 gam/4.5m1/1.5m1 (khoi luong/thd
tich/khoi luongrth0 tich/t!0 tich) trong Jhoi gian 4 gid o

nhiQt d0 phong; sAn pham thu dtlqc de qua dOm vd tao
ra hQ vi nhu tLlong nano quercetin phAn tdn tdt trong nudc.

- Phd hdp thu clra dung dich quercetin trong nuoc

dugc nghi0n ctlu tr€n thi0i bi do UV- Vis co d0 phAn
giAi 1nm. MAu do duQc pha loing trong nu6c khft ion

voi c6c d0 pha lodng khdc nhau sao cho nim trong gi6i

han cla thici bi do.

- Kich thudc va d0 bdn cira c6c tidu phAn nano
quercetin duQc danh giii bdi phudng phap do FESEM,
DLS va thd Zeta.

Pr\a^
III. KET QUA VA THAO LUAN

l. D{c trtfng cdu trric, hinh thdi vi kich
thridc h4t nano quercetin

Dac tinh ve' hlnh thiii vd kich thudc hq

nanoquercetin duQc xiic dinh bdng kinh hidn vi diQn

tit qudt xa truong (FESEM) (hrnh 2) cho thay cdc hat
nano quercetin ch6' tao dUOc bqc bdng polyme PEG

co d4ng hlnh cd'u v6i kich thUdc tU 60-70nm, ddi
phan b0'kfch thu6c la kha hep.

Hinh 2. Anh FESEM cfra hat nano 0uercetin

_Dd denh gia d0 bdn cla m6u nano quercetin, cdc
mau duoc khiio sdt bdng phuong phap phd tan xa laze

oono roLSt trOn mdv bd trd ietasiae'r. GiAn dd thd
zeta"c0a mhu bqc bang PEG duqc thd hiqn tr0n hlnh
3. Tu hlnh 3 ta thdy, m6u nano quercetin co th0'zeta
dat -12,8mV. Ddi v6i cdc phAn til vd c6c hat d0 nh6,
thd Zeta cao (0m hoac duong) sE cho d0 on dinh cao,

hq phAn tdn chdng lai su keo tu.

Xdt qui phan tfch DLS cho 1 pic duy nhdt, hoan
toan kh0ng co sU k6i khoi, tao ra c6c tAp hop hat 6 cdc
vung kich thr.t6c l6n hon khOng ddng kd s^o voi k0i qua

thu duoc tren anh FESEM, didu nay khSng dinh c6c
tidu phan nano phAn tiin ddng ddu vi c6 ffctr tfrudc ne
(h)nh 3, trai).
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Hinh 3. Anh ph0n b0- kich thudc (phai) va th0'zeta (triii) cfra nant quercetin ph6n tdn trong nuoc

Bing 1: SU pha loing ciic miu do UV - vis xdc ilinh drtdng chudn

Ki hif u Nd'ng dd ddldd {ppm} CIhi *hri es pha lrd nq

T1 5 1 5pl Mr + 5ml nudc

12 l5 45pl + 5ml nudc 66.$$S

a,
IJ 90pN Mr a 5ml nudc I 2et

14 0,5 90pl M1 + Srnl nddc 2.00c.000

KGt qui do phd hap thu UV-vis

Danh gi6 cudng d0 hdp thu clra m6u nano quercetin
chd tao dr,rgc bhng thiet bi quang phd W-vis, hdu get
nano quercetin dugc pha lodng nhu sau: i) pha lodng
1.000|dn tao dung dich me: ldy 20 microt dung dich ge-l

!3!0 c_h01579 quercetin pha v6i 20pt nuoc ta dugc dung
dich M,. Til M, ta pha lodng tiep dd c6 dwc c6c'm6u d6
nhu trong bing 1. Phd hap lhU cqa c6c mdu do nOu trong
Hr'nh 4 cho thdy c6c mf,u ddu thd hien hdp thu dac trung
cla quercetin vdi cuc dai hdp thu tai 375nm. fO't qui nay
cho thdy cac phan tlt quercetin trong sin phdm get nanl)
vAn gi[ nguy6n bin chdt h6a hgc. Bing phuong 

-pnap 
Oo

p!0 h"ep thu niy ta c6 th€i x0y dung duQc dudng chudn
dd ki0m tra ndng d0 quercetin.

!3*i!r: rriiir] lr*l

Hinh 4. Phd ha'p thu cfra c6c m6u chf,a
quercetin 6 c6c nO'ng d0 khdc nhau trt 0,5 tt0h

20ppm

H6a hoc & LIng dgr.g

K€i qui d0 dn dinh cfra gel nano 0uercetin

Cdc miu ddu thd hien ha'p thu dac trung c0a
quercetin vdi cgc dai ha'p thu tai 375nm. va thay d-di
theo thoi gian co dang nhLrtr6n hinh 5 (k0i qui do m6u
M14). D0 suy giim ndng d0 hap thu cla cdc m5u dUQc
cho trong bdng 3 va hlnh 5. Kei qui nay duoc giii
thfch.la do cdc tieu phan nano quercetin theo thOi gian
se kOt tqp lai voi nhau o trang th6i rdn, qud trinh nay
se^ti0p di6n tao ra cdc hat l6n hon ldng xuong d6y lam
giAm cuong d0 ha'p thu clra quercetin irong dung-dich.

Theo thoi g.ian, ndng d0 cia quercetin trong dung
dich giam xu0-ng. Tuy_nhi0n, trong dang gel cdc ti6u
phan nano quercetin vAn gi[ nguy0n kich thu6c kh0ng
b1 pha v0 nhu khi pha vdo nU6c, didu nay cho phef
bao quan lau dai thuan tiOn cho slr dung thUc t0'.

Co chO'nhi quercetin

Trong quii trlnh nhi quercetin trong h0 vi nh! tuong
(hinh 6) cho thay trong m0i.truong trung tinh 1pH = 7)
cdc ti6u phan nano tdn tai 0n dinh trong thdi gian kha
dai (til 6-24 gio), do trong mOi truong trung tinh tiOn
kOt gifia quercetin va vAt ligu mang dugc giil vffng trong
qua tr)nh phan tan, trong khi tai cdc giii tri pH < 7
(moi truong acid). lien kei nay suy yeu d5n toi tdc d0
nhe quercetin tang l0n.
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Bing2: SU pha loing cfc m6u do UV - vis

Ki hie u ru6'ng dS dd (ppm) &hi chri

tuI1 2 35 35Cpt/ I\1 , '1 0ml nuoc cd't

M13 45 45Oprl M11 + 10ml nudc cd't

M]4 J1 520p1 Mr, + lOml nudc cii't

Bing 3:00 suy giim n0'ng d0 hep thg (%) cfra cdc m6u M12, M13, M14

Thdi
gian

{uid )

Cddng dd hii'p thu ta.uJ
0S suy gid rn n6'ng d6 hfp thu

{%}
M]2 IVI IJ Ml4 fi,l12 M13 lvt I r.1

0 0,560 U.OIJ U.br I 100 IUU 100

14 0,517 u,oc r 0,6 E?_.32 I04,49 89,41

48 0,481 0.55S 0,58 Qq ao RO ;? d0.{4
ltu U.AJ' 0,54 e7,08 78, S7 80.48

ffi

sr{4&

5..,: : , .

Hinh 5. Phd hap thU cfra m5u M14 theo thoi gian (a),
00 suy gi6m nO'ng d0 tinh theo % phu thu0c thdi gian cfra cdc miu Ml2, M13 vd Ml4 (b)

Hinh 6. Stt gi6m ndng d0 theo thdi gian 0 c6c
pH kh6c nhau

rv. Kdr LUAN
Sin phdm Nano Quercetin dqng gel da duoc ch0't4o

thanh c0ng vdi kich thuoc td 50 - 70nm co khi nang
tan hoan toan trong nu6c khic phuc dudc nhuoc diem

c0a Quercetin. SAn phdm co d0 bdn vdi th0'zeta -
.l2,BmV, 

co d0 dn dinh tdt theo thoi gian vd cho tha'y
khi nang ung dung trong thrlc te lam thuc phdm chuc
ndng va h0 tro trong diOu tri ung thu hieu quii.
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Nguiti phin bien:TS r-E nUyEru rnAM

c0NG NGHE cHE'Tfl0...

(TiOp treo trang 8)

H6a hoc & Ung dqrg

Hlnh anh mAu thuoc phono 6i7FL do nhom tac oid
chO tao trOn div chuv0n Nha mav Z nhU hinh 2 dUoi d5y:

(Ti0p treo trang 51)

IV. KfT LUAN
Thuoc phono 6/7FL do nhom tdc oid che tao co cdc

chi tieu xa thfAt ddp rlnq duoc y0[ cdu dd lam tidu
ph6no cho dan 30mm hdi-ouan. Tit cdc kOt oua nohi0n
crlu c6 thO khanq dinh vdi di6u kien hi0n nav. chri"no ta
hoan toan co thd lam chu c0nq noh€ d0 sii'n xudt loat
cdc mac thuo.c phono mOt ooc" ttridn h6a. daC 6i0t ia
gqq mic thuoc phong nhrt 6'l7FL dung cho dan 30mm
nar quan.
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Nguoi phin fr€n; TS NcUyEN M]NH TUAN

Hinh 2. ,6r,[H$],f|@ruffioo nh6m tdc sii

4. KC1 qu6 bin chi ti6u xa thudt thu6c nhrino

3f#rflPcloflflifi 
n'u che-tao'tren ihiio 30mm hii

Nhom tdc oii dd tidn hinh tidn hdnh tdno l5o rlan
30mm hiii qudn tU dan cdo 2 clra Noa. tron"o d6 dan
duoc Nha rhiiv Y lib nodi oid nh6i ihu6'f nd oi?.
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