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Chiét xuat rutin tr nu hoa Hoe va di€u ché quercetin tir rutin
Isolation of rutin from Sophora flower buds and preparation of quercetin from rutin
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Tém tit

Nu hoa Hoe (Sophora bud hay buds of Styphnolobium japonicum) la dugc liéu pho bién dung dé diéu tri nhidu bénh
nhu tri, ndén ra mau va tang huyet ap. Nu hoa Hoe chira hoat chit chinh 1 rutin, c6 tac dung lam ben va tang tinh thim
thanh mach nén dugc sir dung dé diéu tri cac bénh lién quan dén mach méau. Hon nira, rutin con 1a nguon nguyén li€u ban
dau ding dé diéu ché quercetin, hoat chat duge dung dé diéu trj va phong ngira nhiéu bénh bao gdm bénh tim mach, ung
thu va thoai hoa than kinh. Muc tiéu chinh ciia nghién ctru nay | khao sat cac phuong phap phén 1ap rutin tir nu hoa Hoe
va chuyén dbi rutin thanh quercetin dudi tac dung cta cac tac nhan héa hoc khac nhau. Rutin dugc chiét tir nu Hoe duoc
khao sat voi 3 phuong phap bao gdm chiét bang nuéc nong, diung EtOH 50% kem Soxhlet va dung dung dich Na,COs
1%. Thity phan rutin dugc khao sat ndng do acid hydrocloric voi 5 ndng do bao gom 2, 5, 10, 15 va 20%, dung moi
methanol, ti 18 1:1. Khao sat ti 1& methanol-HCI d3 dwogc chon, thuc hién khao sat & 3 ti 16 1:1, 1:2 va 1:3. Két qua cua
nghién ctu cho thiy sir dung dung dich kiém lodng Na,COs 1% dé chiét rutin tir nu hoa Hoe cho hiéu suat cao nhat
(35,44%) véi do tinh khiét 95,31%. Thily phan rutin dudi tic dung ctia hdn hgp gom dung dich acid hydrocloric va
methanol (1:1) cho hiéu suit 84,15% véi do tinh khiét dén 99,99%. Nghién ctru da thanh cong trong xac dinh phuong
phap chiét rutin hiéu qua tir nu Hoe. Bang cach dung san pham rutin phan lap, phuong phap thuy phan tao san pham
quercetin da dugc nghién ciru véi hiéu suét va do tinh khiét toi wu. Cac hop chat thu duoc ¢ thé dung trong kiém nghiém
hay cac muc dich thuong mai khac.
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Abstract

Buds of Styphnolobium japonicum (Sophora buds) have been used as a medicinal herb to treat bleeding-related
disorders such as hemorrhoids, hematemesis and hypertension. The Sophora bud contains rutin which is mainly used in
the fragility and perviousness of treatment capillary vessels. Furthermore, rutin is a common starting material to prepare
quercetin which has therapeutic potential for the prevention and treatment of different diseases, including cardiovascular
disease, cancer disease, and neurodegenerative disease. The aim of this study is to isolate rutin from Sophora buds and
prepare quercetin from rutin by using various chemicals. Rutin was isolated by investigating 3 methods of extraction
including hot water, EtOH with Soxhlet and 1% Na,COj3 solution as solvent. Rutin was hydrolyzed to get quercetin by
studying 5 concentrations of hydrochloric acid including 2, 5, 10, 15, and 20% in MeOH, ratio 1:1 (v/v). The ratio of
MeOH and HCI was also investigated including 1:1; 1:2 and 1:3. The result showed that the use of 1% Na>CO3 solution
gave the highest yield of rutin (35.44%) with purity of 95.31%. The hydrolysis of rutin by using the mixture of 20%
hydrochloric acid solution and methanol (1:1) to prepare quercetin yielded 84.15% with high purity (99.99%). The method
for isolation of rutin from Sophora flower buds was successfully developed. The method for hydrolyzing rutin to obtain
quercetin was also developed using isolated rutin, achieving high efficiency and purity. The obtained products can be
used for quality control and other commercial purposes.

Keywords: Styphnolobium japonicum; Sophora buds; rutin; quercetin.

1. Pat van dé ethyl axetat). O 40°C d6 hoa tan cua rutin thap
nhat 1a nude véi 0,03 wt% so véi 7,31 wt% trong
ethanol [2]. Ngoai rutin, nu hoa Hoe con chira
quercetin — mdt flavonoid co6 tac dung dugc 1y

Hién nay cay Sophora japonica L. duoc trong
ngiy cang nhiéu & Dong bang song Hong, mién
Bic Viét Nam. Hang nam, hon 10.000 tin ny hoa ) R ]
tuong tu va c6 phan ndi trgi hon rutin, do

phoi khé duoc chuyén dén cac nha may lan can A . o
quercetin c6 thé dugc hap thu ngay tai rudt non

dé chiét xuét rutin. Nu hoa Hoe 1a dugc liéu duge AR oo i
sit dung 1au doi & Viét Nam, ding dé didu trj cac ~ ™a khong can phai trdi qua qua trinh chuyén hoa
bénh lién quan dén tim va mach mau nhu tri, nén nhu rutin [3]. Bén canh 46, quercetin con cé cau
ra mau, ting huyét 4p. Thanh phan mang lai tac triic giong v6i phan aglycon cua rutin, vi vy

dung dugc ly chinh ctia nu hoa Hoe la rutin, ngodi nhiing phuong phép chict xuat quercetir}
cl.liém h;im lugng hon 2'0% [1, 2]. Rutin tr dugc liéu thong thudong, quercetin con cé thé

flavonoid dugc tim thy trong hon 70 loai cay & dugc diéu ché tur rutin bang cach thuy phan lién

Trung Qudc va Viét Nam. Rutin ¢6 40 dic tinh
tri liéu. Do hoat tinh sinh hoc rong, rutin hi¢n
nay 1a mot hoat chat khong thé thiéu trong hon

két O-glycosid v6i nhiéu phuwong phap khac
nhau. Hién nay, ¢ rat nhiéu phuong phap dé
diéu ché quercetin tir rutin, bao gdm sir dung cac
130 ché phim duoc phim dugc ding ky trén tac nhan thuay phan' nhu enzym hay subcritical
water (nudc can toi han); tuy nhién nhitng quy

toan thé gidi [2]. Mot nghién ciru toan dién dau . e ; e
trinh nay doi hoi cac hoa chat, trang thiét bi

tién vé do hoa tan cua rutin c6 tir nam 1952. A e
Krewson va cong su da nghién cou dé hoa tan chuyén bi¢t va phai dugc thyc hién & nhimg
' ' ' phong thi nghiém dugc trang bi riéng [4]. Vi

cta rutin kho ¢ 110°C trong nhiéu dung moéi hitu . ) R . .
vay, nghién ctru dugc tién hanh véi muc ti€u st

co khac nhau va céc dung dich nuéc tuong tng '
ciia chiing & nhiét do phong va nhiét do soi, Cac ~ 4ung nhimg phuong phap don gian nhung mang
lai hiéu qua dé phan lap rutin va diéu ché
quercetin nham ha thap chi phi va don gian hoa
viéc thuc hién. Nghién ctru thuc hién khao sat
nhitng phuong phap don gian dé phan 1ap rutin
tir nu hoa Hoe, sau d6 khao sat cac diéu kién dé
thuc hién phan tGng chuyén ddi rutin thanh
quercetin dudi tac dung cua acid hydrocloric.

tac gia di bao cao do hoa tan rat kém cua rutin
trong nudc ¢ nhiét do phong (~0,01 wt%), do
hoa tan cao hon trong ethanol (~0,5 wt%) va do
hoa tan rat cao trong pyridine (~37 wt%). Mot
nghién ctru chi tiét vé& d6 hoa tan cua rutin khan
da duoc thuc hién boi Zi va cong su, su dung
tdm dung moi (nudc, mot s6 alcol, aceton va
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2. P6i twong va phwong phap nghién ctru
2.1. Poi twong nghién ciru

Nu hoa Hoe (Sophorae japonicae flos
immaturi) dugc thu hai & Paklak vao thang
12/2021, duoc xac dinh tén khoa hoc béng cach
so sanh vai tai liéu [1]. Nu hoa Hoe duogc kiém
nghiém dat yéu cu vé do 4m, dinh tinh va dinh
luong theo quy dinh ctia Dugc Dién Viét Nam V
(DDVN V).

Chuan rutin va quercetin duoc cung cap boi
Bd moén Dugc liéu - Khoa Dugc - Pai hoc Y
Duoc thanh phd H5 Chi Minh.

2.2. Dung méi, héa chit

Dung mdi dung trong chiét xuét va phan 1ap:
ethanol, methanol, acid hydrocloric, natri
bicarbonat, ethyl acetat, acid acetic bang dat ti€u
chuan tinh khiét phan tich cung cép boi Chemsol
(Viét Nam) hay Trung Qudc; dung mdi ding
trong phan tich sic ky long hiéu ning cao bao
gom: methanol dugc cung cdp boi Merk
(Germany), nudc cat hai 1an dugc chuan bi tai
phong thi nghiém.

2.3. Phwong phap nghién curu
2.3.1. Khdo sat phwong phdp chiét xudt rutin

tir nu hoa Hoe

Tién hanh khao sat 3 phuong phép chiét xuét
rutin tor nu hoa Hoe, lua chon phuong phap phu
hop, don gian, tiét kiém chi phi va cho san pham
c6 d¢ tinh khiét > 95%.

a. Phuwong phap dung nwéc nong

Ngam 50g nu hoa Hoe véi dung dich acid
lodng, sau d6 sdy kho va xay tho. Tién hanh chiét
v6i 1500mL nudc s6i (3 1an x 500mL).

Gop céc dich chiét, loc, bdc hoi cach thay con
500mL, loc néng, dé yén & nhiét do phong cho
rutin két tinh, loc qua phéu thay tinh xép, rira taa
rutin thd bang EtOH 96% lanh.

Tinh ché bang cach hoa tan rutin thd vao
khoang 200mL ethanol 96%, dun céach thuy &
95°C cho rutin thd tan hét va luong dung mai con

lai 1a 100mL, loc nong qua phéu thuy tinh xép,
dé nguoi & nhiét 6 phong 24 gio sau do, dé
trong ta lanh & nhiét trong 12 gio thu dugc rutin
két tinh. Rutin két tinh duoc thu bang cach loc
dich loc qua phéu thay tinh xdp, rira taa Voi
EtOH 96% lanh. Siy va thu duoc rutin tinh
khiét.
b. Phurong phdp dung binh Soxhlet

St dung phuong phap Soxhlet, dung méi la
ethanol 50%.

Nu hoa Hoe (50g) dang bt tho, duge nap vao
bo dung cu soxhlet. Sau do, thém khoang 700mL
dung méi vao binh, diéu chinh nhiét do dén
khoang 80-90°C va chiét dén khi dich chiét
khéng mau.

Thu dich chiét, ¢6 thu héj mot Qhén dung
moi (con khoang 200mL) va dé yén dé rutin két
tinh hoan toan. ‘

Tinh ché rutin bang phuong phap tuong tu
nhu phuong phap dung nudc nong o trén.

c¢. Phwong phap dung Na2COs 1%

St dung phuong phap ngdm, dung moi la
dung dich Na2CO31%.

Duogc liéu duogc xur ly tuong ty nhu phuong
phéap dung nudc.

Nu hoa Hoe (50 g) dugc ngam & nhi¢t do
phong vai 1500mL dung dich Na,COs trong 24
gio véi 500mL dung méi, sau d6 gan lay dich
loc, chiét thém 2 1an nira mdi lan 500mL dung
moi.

Gop dich chiét, loc, didu chinh pH dén
khoang 2-3 bang dung dich HCI 1 N. B¢ yén cho
rutin két tinh hoan toan.

Céc budc tinh ché thyc hién tuong tu nhu
phuong phap nudc nong ¢ trén.

Rutin dugc phan tich dinh tinh va khao sat do
tinh khiét bang phuong phap HPLC, v&i hé
thong sic ky HPLC SHIMADZU Prominence -

| LC - 2030C 3D, detector PDA (190-800nm),
autosampler. Diéu kién sic ky nhu sau:

- Cot RP-18, 25cm x 4,6mm, 5um,
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- Téc d6 dong: 1mL/phat,

- Thé tich tiém: 5pL,

- Nhiét do cot: 30°C,

- Pau do PDA, x4c dinh & UV 365nm,

- Pha dong: methanol - nudc (60:40).

2.3.2. Khdo sat diéu kién phan vmg diéu ché
quercetin tur rutin

Quercetin duoc diéu ché tir rutin bang
phuong phap dun hoi luu cach thuy & 80-90°C,
v6i dung moi la methanol va tac nhan thuy phan
1a acid hydrocloric. Phan tng két thic dugc theo
ddi bang cach phan tich sic ky 16p mong, so véi
chuan rutin, thyc hién moi 30 phut/lan.

- Khao sat nong d6 acid hydrocloric

Thuc hién khao sat ¢ 5 néng do: 2, 5, 10, 15
va 20%, dung mo6i methanol, ti 1¢ 1:1.

3. Két qua va ban luin

3.1. Két qua

- Khdo sat ti 1¢ methanol: HCI x% (vdi x 1a
néng do khao sat da dugc chon).

Thuc hién khao sat 6 3 ti 1€ 1:1, 1:2 va 1:3.

Quercetin dugc phan tich dinh tinh va khao
sat do tinh khiét bang phuong phap HPLC, véi
hé thong sic ky HPLC SHIMADZU Prominence
- 1 LC - 2030C 3D, detector PDA (190-800 nm),
autosampler. Diéu kién sic ky nhu sau:

- Cot RP-18, 25¢cm x 4,6mm, 5um,

- Téc do dong: ImL/phut,

- Thé tich tiém: 20uL,

- Pau do PDA, xé4c djnh & UV 370nm,

- Pha dong: methanol - nudc - acid
phosphoric (100:100:1).

3.1.1. Khdo st phirong phdp chiét xudt rutin tir nu hoa Hoe

Bang 1. So sanh két qua cta cac phuong phap chiét xuat rutin tir nu hoa Hoe

- EtOH 50% + o
Nuwéc nong Soxhlet Na2COs3 1%
Khéi lwgng dwoc liéu (g) 50,21 50,35 50,27
Khéi lwgng rutin (g) 1,4381 2,4094 4,5186
Hiéu suat chiét dwoc rutin
(%, KI/K) 11,29 18,87 35,44
Thai gian chiét 1,5h 1 tuan 4h
CAm quan Bot, mau vang Bot, mau vang Bo6t, mau vang
amq nhat nhat dam hon
Pinh tinh DAT DAT DAT
Pj tinh khiét (%) 94,10 79,45 95,31

Phuong phap chiét v6i dung dich kiém lodng
cho san pham rutin c6 d6 tinh khiét dat yéu cau
theo quy dinh ctua Dugc dién My 2020 (USP -
NF38) (95,31% > 95%). Pay ciing 1a phuong
phap don gian, dé thuc hién, str dung dung dich
Na,CO3 1% duoc pha trong nude, tiét kiém, an

toan va hiéu suat cao hon so v6i 2 phuong phap
con lai. Trén thue té, khi chiét xuét rutin tir nu
hoa Hoe & quy mo 16n nén sir dung phuong phap
chiét v&i dung dich kiém lodng (xem Bang 1).

Séc ky do cua rutin chuan va rutin dugc chiét
tur 3 phuong phap khac nhau:



76

=Chromatogram=
L

PO Kl 1 3620, inm

n7a2
100,000

[T
5]

Borber of Thaaraiical FladallISF) | Taiing Sacior
2310 151

o

1,8M

Hinh 1. Sac ky d6 cua rutin chuan

<Chrematogram=
ma

PO WUl 1 FsEemAr

E |
I 3
o G
o1 z ) 12,0 125
mn
<Peak Table>
FO&GH S
el Time| Mame | Area 8% Mumbar of Thecrstsl PISte(USP) Taliv Factr
412 | Hutin 145 e 23 1,530
5 51GE = 2k
761 [ B5354 &2 3.348
(E )

T. My Thuong, N.T.Thao Swong, T. Thi Huyén, H. Loi / Tap chi Khoa hoc va Cong nghé Pai hoc Duy Tan 06(67) (2024) 72-78

<Ghromatograms
il
= FUa MU 1 5w Arm
=
0]
l
2] |
|
: T T
u pr W Eh
<Pk Table
FO& Ch eSem
Relims| Mame  Ama  Ama%  Mumber ol Thecrelcal PlaiLSF] Taling Fackr
%415| Rubn 13 oR3as | EE] T
w7 A e e
1382543 1C0Coo

Hinh 2. Sac ky d6 cua rutin duoc chiét véi nude soi

<Chromatagrams
e

<Prak Tabies

FOACH 350m
Feaid Aal me | Mamme
6

H
|| <
e
T
5
Aot bt
WWEE | THAR
TasaT &5
WAT | 2008
SIS 100000

T A T S A

5 T s

Sk of Therateal Pl ISP Tailog Facier
=3 1.5

El P
(] X1

Hinh 3. Séc ky d6 cua rutin dugc chiét véi EtOH 50%

Hinh 4. Séc ky @6 cua rutin duoc chiét vai dung dich
Na,CO3 1%

Bang 2. Két qua khao sat ndng do acid hydrocloric ding dé diéu ché quercetin

ChHci (%) MeOH - HCI T (phit) m (mg) H (%) P (%)
20 11 30 phat 42,2 85,16 98,39
15 1:1 30 phat 33,7 67,9 99,57
10 11 1,5 gio 27,5 55,49 99,97
5 1:1 2 gio 24,9 50,25 99,95
2 1:1 > 2,5 gio 20,2 40,72 98,95

Ghi chu: C: Nong d6, T: thoi gian, m: khdi lugng quercetin thu dwoc, H: hiéu suét, P: d6 tinh khiét

3.1.2. Khdo sat diéu kién phan vmg diéu ché
quercetin tir rutin

Tu két qua thu dugrc, co6 thé théy tat ca cac san
phim thu dugc déu co6 do tinh khiét cao
(> 98,0%). Mic du do tinh khiét ctia quercetin
thu dugc khi str dung tac nhan thuy phan la dung
dich HCI 20% thip hon so v6i nhimng tic nhan
con lai nhung ddy 1a phan tng cho hiéu suit t6t
nhét va thoi gian phan g nhanh nhat, gitip tiét

kiém thoi gian phan timg dang ké so véi khi ding
acid & ndng do thap.

Vi vay, lua chon dung dich HCI 20% la tac
nhan ctia phan tng diéu ché quercetin tir rutin dé
tiép tuc khao sat ti 16 dung méi phu hop nhét, bén
canh d6 can chu trong trong thao tac tinh ché dé
thu dugc san phdm c6 do tinh khiét cao hon (xem
Bang 2).
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Bang 3. Két qua khao sat ti 16 methanol va acid hydrocloric 20% dung dé diéu ché quercetin

MeOH -HCl T . .
20% (phat) ™ (mg) H (%) P (%)
20 1:1 30phat 41,7 8415 99,99
20 1:2 30phit 422 8516 99,98
20 1:3 30phat 435 87,78 99,99

Két qua cho thdy, st dung hdn hgp MeOH -
HCI1 20% vdi ti 18 (1:3) dé diéu ché quercetin tir
rutin cho hiéu suét cao nhat, 1én dén 87,78%.
Dong thoi, khi tang ti 1¢ dung dich HCI 20% 1én
thi hiéu suét tang 1én khong dang ké nhung mau
sdc clia san pham bi thay doi sang mau dam hon.
Bén canh d6, dung dich HCI 20% la mot néng
do acid tuong ddi cao, néu st dung véi lugng
nhiéu s& gay nguy hiém. Vi vay, khi tién hanh
trong thuc nghiém nén chon ti 1¢ (1:1) dé diéu
ché quercetin tir rutin bang phuong phap thuy
phéan v6i tac nhan 1a dung dich HCI 20% (xem
Béng 3).

3.2. Ban ludn

Nghién ctru thuc hién khao sat nhitng phuong
phap don gian dung dé chiét xuét rutin tir nu hoa
Hoe, két qua cho thay khi sir dung phuong phap
ngam & nhi¢t do phong véi dung moi la dung
dich Na2COs3 1% 1a tdi wu: hiéu sut cao, thoi
gian chiét xuét ngén, rutin ¢6 do tinh khiét dat
yéu cau, don gian, an toan va tiét kiém.

V& hiéu suét chiét va tinh ché rutin, Nhan
Trong Le (2023) dung dung méi diém chay thap
sau (deep eutectic solvents: DES) nhu choline
chloride va ethylene glycol (ChCI-Eth) dé chiét.
Trong diéu kién t6i wu, nang suat chiét xuat khi
stt dung DES va methanol 1am dung méi 1an luot
14 26,20% va 19,49% [5]. Trong nghién ciru nay
hiéu suat chiét 35,4% cao hon hiéu suét chiét cia
Nhan Trong Le.

Jun Wang (2012) di dung enzyme dé thuy
phan rutin thanh quercetin. Diéu kién phan tmg
thuy phan duoc xuc tdc bdi snailase nhu sau:

nhiét do 34°C, pH 6,2 va nong do co chat
0,0242mg/mL, hi¢u suét chuyén doi quercetin
cao nhat 1a 98,18% [6]. So v&i phuong phap
enzyme cua Jun Wang, phuong phap thay phén
bang acid HCI dé& thuc hién do hoa chit ré tién,
dé thyc hién.

Trén thyuc té c6 nhiéu phuong phap diéu ché
quercetin tur rutin, trong d6 phuong phap don
gian nhat 1a thity phan véi tic nhan st dung 1a
acid. Nghién ctru lva chon st dung acid
hydrocloric thay vi nhitng acid khac vi:

- Acid hydrocloric c6 kha nang thuy phan lién
két a-L-rhamnosid va p-D-glucosid manh mé
hon nhiéu so véi acid sulfuric va acid
phosphoric, diéu nay s& gitp tiét kiém dang keé
thoi gian phan ung [7].

- Quercetin kém bén trong acid phosphoric
[7].

- Kha ning oxy héa cua acid sulfuric thay doi
theo nong do, vi vay rat kho dé danh gia su anh
hudng ctia ndng do acid 1én cac yéu té khac cua
phan tng [7].

D3 co6 nhiéu phuong phap st dung acid
hydrocloric 1a tac nhan thily phan dé diéu ché
quercetin, tuy nhién & mdi phwong phap déu co
nhitng nhuge diém riéng;

- Két qua nghién ctru cia Jun Wang va cong sur
(2011) [3] chi ra, & ndng do acid hydrocloric 1%,
phan ung thuy phan rutin thanh quercetin xdy ra
hoan toan. Piéu kién thuc hién phan tng str dung
dung moi 1a nudce, nhi¢t @6 70°C. Tuy nhién, han
ché ciia nghién ctru 14 khong xac dinh 13 thoi gian
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két thiic phan tng, chi ldy két qua & thoi diém 20
gio, sau khi phan tmg xay ra. V@ thoi gian phan
ung trong nghién ciru nay nhanh hon (30 min) so
véi nghién ciu caa Jun Wang (20 gio).

- Theo nghién ctru ctiia Jinwoo Yang va cong
su (2019) [4], st dung tac nhan thily phén la acid
hydrocloric 1 M, két qua cho thay khi st dung
dung moi phan Ung 1a nude va ethanol 80% thi
cho thoi gian phan tng 1an lugt 1a 3 gio va 1 gio.

Trong nghién ctu caa Dong-Shin Kim
(2017), diéu kién t6i wu dé san xuat téi da
isoquercetin va quercetin cung lic la nhiét do
171,4°C, thoi gian 10,0 phut va ap suat CO; la
11,0 MPa, trong d6 san luong t6i da dy doan cia
isoquercetin va quercetin 1an luot 1a 13,7% va
53,3% [8]. Nghién cuu cua Dong-Shin Kim
dung hé théng dudi toi han (subcritical) vai thiét
bi phtrc tap hon so véi nghién cau nay.

Tir 40, c6 thé thidy mot sé diém moi cia dé tai
dat dugc bao gom:

- Xac dinh rd diéu kién phan tmg diéu ché
quercetin tir rutin:

+ Téac nhan thuy phan: acid hydrocloric 20%,

+ Dung m0i: methanol,

+ Nhiét dg: 80-90°C,

+ Thoi gian phan tng: 30 phit, rit ngdn mot
ntra thoi gian so véi nhitng nghién ctru trude.

- Tac nhén thuy phan su dung la acid
hydrocloric 20%, 14 ndng d6 acid cao hon nhiéu
so v&i nhiing nghién ctru trude, tuy nhién acid
hydrocloric 1a mdt acid phé bién va ré tién, mat
khéc acid dugc pha trong dung moi nude, do do
van dam bao chi phi thap.

4. Két luin

Phuong phap dung dé chiét xuét rutin tir nu
hoa Hoe da duogc khao sat thanh cong, do la
phuong phap ngam véi dung dich Na,CO3 1%.

Diéu kién phan tng diéu ché quercetin tir
rutin da duogc xac dinh, d6 1a rutin dugc dun hdi
lru cach thity & 80-90°C trong 30 phiit véi hon
hop dung dich acid hydrocloric 20% va
methanol (1:1).

Két qua nghién ciru, cho thiy bén canh su
phat trién cua nhitng phuong phap hién dai, dat
tién va phuc tap thi nhitng phuong phap don gian
va tiét kiém van c6 thé duge st dung nhu Két qua
trong nghién ctru nay. Phuong phap dugc néu ra
trong nghién ctru nay khong nhiing dé thuc hién
ma con mang lai hiéu qua cao, gop phan ha thap
chi phi va don gidn héa quy trinh.
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