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Abstract: In this study, acidic hydrolysis to release the aglycone quercetin from plant extracts under
ultrasound-assisted conditions was investigated. Based on the stability of quercetin, the suitable
conditions were as follows: methanol/H.O (50:20, v/v) was added to the powder plants (ratio 50:1,
ml/g), these mixtures were placed in ultrasonic bath of 37 kHz/550W; kept at 70°C within 30 min
and then filtered. The filtrate was acidified with HCI (70:8, ml/ml). Lastly, the ultrasonication was
carried out for hydrolysis for 1 hour (the second ultrasound) to obtain quercetin. We have obtained
quercetin containing hydrolyzed extract from 10 plants to determine quercetin concentrations (using
the HPLC optimized conditions) and evaluate the antioxidant activity (the capability to scavenge the
DPPH radical). In 10 samples of plants that were obtained, both quercetin concentrations and
antioxidant activity in the plant extract of the flower buds of Sophora japonica L have the highest
value, then to the plant extract of Nelumbo nucifera Gaertn. In the Sophora flower-bud and the lotus
leaf, quercetin content is calculated on dry material (mg/100g), 15423.04 and 5190.82 respectively;
the average percentage inhibition of DPPH 100 pM (%) 55.26% and 32.23%., respectively.
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Tom tit: Bai bao nghién cau diéu kién thay phan trong axit, ¢ hd tro siéu am dé thu nhan quercetin
tir thuc vat. Tir két qua danh gia s 6n dinh ciia quercetin, diéu kién chiét xuat duoc xac dinh. Theo
d6, nguyén liéu thyuc vat dugc thém methanol/H20 (50:20, ml/ml) ¢ ti 1¢ 1:50 (g/ml) va siéu &m lan
1 trong 30 phdt & nhiét do 70°C, cudng do 37kHz, cong suat 550W dé thu dich chiét. Sau do, dich
chiét duogc loc, bd sung axit HCI (70:8, ml/ml) va siéu &m lan 2 trong 60 phut dé thay phan. Dich
chiét thuy phan 10 mau thyuc vat dwoc thu nhan, xac dinh ham luong quercetin (bing phuong phap
HPLC) va hoat tinh chéng oxy héa (thé hién qua kha ning quét gbc tu do DPPH). Trong 10 mau thu
nhan tir thuc vat, nu hoa hoe c6 ham luong quercetin va hoat tinh chéng oxy héa la cao nhit, tiép
dén 14 sen v6i ham lugng quercetin twong ung 1a 15423,04 va 5190,82 (mg/100g nguyén liéu kho)
va hoat tinh chdng oxy héa lan luot 1a 55,26% va 32,23%.

Tur khéa: Quercetin, HPLC, thity phan, hd tro siéu am, chéng oxy hoa.

1. Mé dau

Quercetin thudc nhom flavonoid, c6 trong
nhiéu loai cay thudc va rau qua, tdn tai & dang tu
do (aglycon) hodc két hop (glycosid) [1].
Quercetin (dang aglycon) c6 hoat tinh chdng oxy
héa manh véi tac dung sinh hoc da dang va nhiéu
tiém nang ung dung trong y dugc dé cai thién
tinh trang stress oxy héa [1].
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Hién nay, ché phim quercetin & dang tinh
khiét hodc hdn hop vé6i cac hop chét ti nhién,
dugc thu nhan theo diéu kién chiét xuat khac
nhau, phu thudc vao muc dich st dung [1, 2].
Quercetin tinh khiét duoc thu nhén chu yéu tur
thily phén rutin trong hé dung méi chua axit, sir
dung cho nghién ctru hoat tinh sinh hoc hodc
nguyén liéu san xuat thuc pham, thuc pham chirc
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nang va my pham [1]. Trong khi d6, ché pham hdn
hop chira quercetin tir thyc vat dugc chiét xut
chu yéu cho dinh luong, chua dugc chi trong
phat trién dé thu nhan quercetin duéi dang ban
tinh khiét cho nghién ctru hoat tinh sinh hoc [1, 2].

Khi chiét xuét quercetin tur thuc vat, h¢ dung
moi methanol hoac ethanol Két hop véi H20,
HCI thuong dugce sir dung [1, 2]. Trong d6, dién
hinh 1a diéu kién trich ly va thity phan dong thoi
tr bot thuc vat, theo ki thuat chiét néng & nhiét
d6 90°C, dugc mo ta boi Nishimuro va cong su
[2]. Piéu kién chiét xuat nay dugc nhiéu tac gia
st dung dé thu nhan dich thuy phan chua
quercetin tir cay thudc va rau qua cho phan tich
HPLC dé nghién ctru ham lugng quercetin cliing
v6i mot sd flavonol khac. Tuy nhién, cac dich
thity phan nay chua dwoc thu lai dé danh gia hoat
tinh chéng oxy hoa. Pong thoi, ki thuat chiét
noéng c6 nhuoe diém 1a hidu suét thap va thoi gian
kéo dai. Hién nay, chiét xuit hd trg siéu 4m la
phuong phéap gop phan khic phuc nhiing han ché
ctia phuong phap chiét nong truyén thong [3, 4].

Nghién ctru nay duoc thuc hién nham phat
trién diéu kién chiét xuit ciia Nishimuro va cong
su [2] dé tao ché pham chira quercetin tir mot s6
thuc vat cho xac dinh ham luong bang HPLC va
danh gia hoat tinh chéng oxy héa. Két qua bai
bao s& 1a co s¢ cho viéc thu nhan quercetin dang
ban tinh khiét tir thuc vat dé nghién ctru hoat tinh
sinh hoc.

2. Thuc nghiém
2.1. Nguyén liéu, héa chat va thiét bi

- 10 mau thyc vat: cdy rau ma (Centella
asiatica (L.) Urban.), 14 cta cay dinh lang
(Polyscias fruticosa (L.) Harms.), 1a ctua cay
chum ngdy (Moringa oleifera Lam.) thu hai &
Bic Giang; nu hoa ciia cdy hoe (Sophora
japonica L.) thu ¢ Thai Binh; 14 cua ciy sen
(Nelumbo nucifera Gaertn.) thu hai & Béc Ninh;
cdy rau ding bién (Bacopa monnieri (L.)
Wettst.) thu & Ninh Thuan, dai hoa cta cay bup
gidm (Hibiscus sabdariffa L.) thu & Ha Noi, vo
cu hanh tay (Allium cepa L.) thu ¢ Pa Lat, qua
ngili vi tir (Schisandra chinensis (Turcz.) Baill)

va ré cam thao (Glycyrrhiza uralensis Fisch. ex
DC.) thu & Ha Noi. Mau dugc phan loai boi ThS.
Nguyén Anh Puc va giit tai Khoa Sinh hoc,
Truong PH Khoa hoc Ty nhién.

- Héa chat: Quercetin, DPPH (1,1-diphenyl-
2-picrylhydrazyl) dugc mua tir Sigma Aldrich
(MJ), rutin ttr hang Boipurify (Trung Quoc) hoa
chat dat chat luong phan tich dugc cung cap bai
cong ty TNHH Tekco (Viét Nam).

2.2. Phuwong phap phan tich HPLC

Phuong phap HPLC dugc ap dung véi thé
tich mau (10 pl), tbc d6 dong (1,0 ml/phut) [5].
Mot sb6 diéu kién séc ky dugc tiép can theo
phuong phap cia Hoang va cong su [5], st dung
cot ZORBAX SB-C18 (nhiét 3§ 25°C), budc
song 370 nm. Hé pha dong cia HPLC gdm
methanol (15%), acetonitril (20%) va hon hop C
(65%). Trong d6 hdn hop C gébm methanol:
acetonitril: HoO: ¢6 ti 1& % thé tich 40:15:45 va
b6 sung axit axetic c6 ndong do cudi cung 1a 1%.

2.3. Chiét xudt quercetin tur thuc vt

- Thiét 1ap diéu kién chiét [2, 3, 6]: Dung moi
methanol/H0 (ti 1& thé tich 50:20); dung méi bd
sung axit (methanol/H,O/HCI, 50:20:8); ti 1& bot
nguyén liéu va dung mai 1a 1:50, g/ml; diéu kién
chiét khong siéu am (KSA) ¢ 90°C; chiét siéu &m
(SA) & 70°C trong bé cd tan sé 37Hz. Thoi gian
khao sat, lua chon 15, 30, 60, 90 va 120 pht.
Nghién ctru su 6n dinh trén mau quercetin chuén
nong d6 10 pug/ml [6, 7].

2.4. Banh gid hogt tinh chong oxy héa

- C4c mAu sau chiét duoc sdy kho dudi ap luc
giam thu cao, kiém tra da hét axit va bao quan &
nhiét do dudi 4°C. Hoat tinh chdng oxy héa dugc
thuc hién theo phuong phap cua Williams va
cong su Vai cac diéu kién phan tng dugc khao
sat [8]:

- Nong d6 dung dich DPPH 1a 100 uM; mau
thuy phan tur thuc vat duoc pha lodng 50 lan tir
nong d gbc cua mau phan tich HPLC; ti l¢ thé
tich mau: dung dich DPPH la 0,1:3,9; tong thé
tich phan tng 1a 4,0 ml; u & 37°Ctrong 30 pht.
Quercetin chuan dugc bd sung & nong do 5
pg/ml vati 1é 1:1.
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- Do hap thu quang duoc do tai budc song
517 nm. Tir gia tri hap thu quang, s6 mol DPPH
ban dau va phan tng caa cac mau ciing nhu mau
dbi chirg duoc tinh tir phuong trinh tuong quan
giita d6 hap thu va ndng d6 DPPH, y = 0,0163x
- 0,0598 voi R2= 0,9978, khoang tuyén tinh cua
nong 6 DPPH 14 10 uM dén 115 puM.

Phan trim quét goc tw do DPPH 100 pM
duogc xac dinh theo cong thuec:

S6 mol DPPH phan ¢ng

0, =
% DPPH S6 mol DPPH ban dau

x 100 %

2.5. Phuong phdp déanh gid, xir Iy s6 liéu

- Céc thong sé sic ky dugce xac dinh theo
phan mém Open LAB CDS cuia thiét bi HPLC va
danh gia d6 1ap lai twong d6i (RSD) theo phurong
phép cua Hoang va cong su [5]. Dién tich pic
HPLC quercetin duoc sir dung dé danh gia su 6n
dinh quercetin theo phan tram thu hdi bang cong
thac [6, 7]:

Dién tich pic khdo sat (mAU.s)
Dién tich pic ban ddu (mAU.s) x 100 %

- Ham lugng (mg) quercetin dugc xac dinh

bang phuong phap HPLC theo cong thirc:
Co x H x 11,15 x 0,001

Trong d6 Cq (pg/ml): ndng d6 quercetin tinh
theo dudng chuan, H 1a hé s6 pha lodng cua dich
thay phan.

- Cac két qua duoc xur ly théng ké bang mém
Micosoft Exel 2010.

3. Két qua thao luin

3.1. Banh gia do on dinh ciia cdc théng so trong
sdc ky HPLC

Nghién ciru caa Hoang va cong su da xac
dinh dugc quercetin trong dich chiét methanol nu
hoa hoe bang phwong phap HPLC [5]. Trong
nghién ctru ndy, mau phan tich 1a dich thay phén
c6 ham luong quercetin I6n hon nhiéu lan véi
thay d6i vé pH, thanh phan hda hoc so véi mau
dich chiét [1]. Do vay, chung t61 da nghién ctru aé
tdi wu the tich tiém mau va téc do dong cua diéu
kién sac ky HPLC nham tang hiéu qua phan tach
v6i thoi gian luu ciia dinh quercetin 1a ngan nhat.

Két qua thu duoc cho thiy vai thé tich tiém
mau (10pl), toc do dong (1,0 ml/phit) quercetin
chuan c6 thoi gian luu hon 8 phit trong nghién
ctru cia Hoang va cong sy da giam xudng dudi
2 phut. Do léch chuan twong doi (RSD) cua cac
thong sé sic ky déu dudi 2%, RSD cua thoi gian
luu dui 1% (bang 1 va hinh 1) 1a dat yéu cau [5].

Theo bang 1, phuong phap HPLC dugc thiét
lap, c6 do chinh xac trén 99%, gidi han phat hién
0,1 pg/ml va giéi han dinh lugng la 0,3 pg/ml.
Phuong trinh biéu dién méi lién hé gitra nong do
va dién tich pic c6 do trong quan tuyén tinh kha
chit (R? = 0,9994). Phuong phap HPLC nay
dugc str dung cho dinh luwgng quercetin trong cac
nghién ctu tiép theo.

Bang 1. Céc thong sé cua phuong phap HPLC duoc ti wu trong nghién ctu

Thong so kiém tra trén mau Gi4 tri RSD
quercetin chuan : (%)

Nong do phan tich (ug/ml) 10 £ 0,03 0,6
Thé tich tiém mau (ul) 10 -
Téc do dong (ml/phut) 1,0 -
Théi gian luu (pht) 1,94 + 0,001 0,067
Dién tich pic (MAU.S) 289,76 + 0,629 0,217
Hé SO bat d6i xang 1,19 £0,013 1,079
Hé sb kéo duoi 1,53 +0,013 0,860
S6 dia ly thuyét 3158,6 + 15,39 0,487
Do chinh xac 99,47 + 1,53 1,54

Twong quan Fuyén tinh gitra dién
tich pic va nong do

Gidgi han phét hién (ug/ml)

Gidi han dinh lugng (pg/ml)

y =32,794x -14,292; R? = 0,9994;
khoang ndng do tir 0,5 dén 50 (ug/ml);
dién tich pic tir 2,11 dén 1625,41(mAU.s)
0,1

0,3
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Hinh 1. Sic ky &6 HPLC caa mau quercetin chuan va hdn hop mau chuan.

3.2. Thiét ldp diéu kién thity phdn cé hé tro siéu
am dé thu nhdn quercetin

Theo Dmitrienko va cong su, khi thu nhan
quercetin  dung moéi taich thuong la
methanol/H,0 hoac ethanol/H,0. Cac dung mdi
nay khi dwoc bd sung thém axit s& ting ham
lugng quercetin tir 2 dén 50 1an [1]. Tuy nhién sy
on dinh cua quercetin trong cac hé dung mai nay
chua dugc danh gia. Nghién ctru cua chdng toi
phét trién diéu kién chiét xuat cua Nishimuro két
hop véi Zhao va cong su, dé thiét 1ap va danh
gid sy 6n dinh cua quercetin theo hé
methanol/H,0O (50:20) hoac methanol/H,O/HCI
(ti 1& 50:20:8), chiét trong diéu kién khong siéu
am (KSA) hoic siéu am (SA) [2, 3].

Sy 6n dinh dugc danh gia dya trén phan tram
vé ham luong quercetin duoc thu hdi. Phan traim
thu hdi cang 16n ching t6 sy 6n dinh cua
quercetin cang cao [6, 7]. Két qua hinh 2, sy 6n
dinh caa quercetin theo cac thi nghiém dugc tach
dan theo thoi gian, thé hién rd nét ¢ thoi diém
sau 30 dén 120 phat. Trong d6, sy 6n dinh
guercetin theo hé dung mdi c6 axit va siéu am
(Que/SA/axit) la cao nhat va thap nhat 1a siéu am
va khong co axit (Que/SA). Két qua ciing cho
thiy su 6n dinh cua quercetin & 2 hé dung moi
¢6 bo sung axit 1a 16n hon hé khong c6 axit.

1004 %

S =

g %7

3

5 90 -

=]

o

g 85 AN
= —o— Que/KSA T
*é' 80 1 —@— Que/SA %
g 75 | —A— Que/KSA/axit

& —%— Que/SA/axit

&~ 70 . . . . .

ban 15 30 60 90 120
dau Thoi gian (phut)

Hinh 2. Ham luong quercetin (Que) thu hﬁ)i trong
methanol/H20 va methanol/H20/axit, chiét siéu am
(SA) hoac khéng siéu am (KSA).

Theo thoi gian tinh tir thoi diém dau dén 30
phut, ham lugng quercetin thu hoi déu trén 93%
va khong cé su khac biét rd rét gitra didu kién
khong siéu am (KSA) va siéu am (SA). Trong
khi do6, mirc d6 chénh léch trong nghién ciru cua
Biesaga khoang 20% [9]. Theo Paniwnyk khi
chiét xuat hd tro siéu am, taing ham luong nuéc
s& gia tang cac gdc tu do va chat chéng oxy hoa
manh nhu quercetin s& bi giam ham lugng [7,
10]. Hé dung méi trong nghién ctru cta ching toi
c6 ham luong nudc (tir 25,64% dén 28,57%)
thap hon so vé&i nghién ciiu cua Biesaga (40%)
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nén quercetin c6 su 6n dinh tét hon [9]. Sau thoi
gian 60 phdt, cac mau Que/KSA, Que/SA,
Que/KSA/axit, Que/SAlaxit ¢c6 muc thu hdi
quercetin tuong ung la 83%, 81%, 85% va 90%
(hinh 2).

Thoi gian kéo dai, ham lugng quercetin co
xu huéng giam di va sau 120 phut, cic mau c6
quercetin con lai twong tng la 75%, 70%, 75%
va 81%. Trong nghién ctru, ham lwgng quercetin
bi giam khoang 25% (diéu kién KSA) va 30%
(diéu kién SA) sau 120 phit & 900C. Két qua nay
Ia phu hop véi nghién cau vé sy on dinh cia
quercetin trong cac méi truong co pH khac nhau,
trong d6 su phan hiy quercetin ¢ thé 1én dén
27% khi thuy phan 120 phat ¢ 800C [6].

Véi két qua nghién ciu thoi diém 30 va 60
phat cung véi ki thuat siéu am (SA) dugc lya
chon. Khi d6, diéu kién thuy phan c6 hd trg siéu
am duoc thiét 1ap gdm 2 budc: budc 1, sidu am
30 phat thu dich chiét voi hé methanol/H20
(50:20), tiép theo bd sung axit HCI (dich
chiét:axit = 70:8) va buéc 2: siéu am lan 2 trong
60 phat dé thuy phan.

3.3. Pdnh gid ham leong, hoat tinh chong oxy
hoa ciia quercetin thu nhan ti thyc vat

Ham lugng quercetin trong dich thuy phan
trong mot so thuc vit, xac dinh bang HPLC dugc
chuan hoa, thé hién ¢ bang 2.

A

z‘{ﬂ- quercetin

i
| (A)

Dap tmg tin hi¢u DAD (mAU)

Bang 2. Ham lugng quercetin

TT Mau thuc vat Ham lugng quercetin
(mg/100g)

1  Nuhoahoe 15423,04 630,97
2 Lasen 5190,82 + 295,59
3 Lachum ngay 2840,03 £ 156,68
4  Récam thao 130,24 +6,92

5 V¢ hanh tay 127,62 £7,69

6  Dai hoa bup gidm 50,83 +4,12

7 Rau dang bién 41,02 *3,05

8 Rauma 40,24 +3,08

9  Quangi vitir 34,33 £0,85

10 Ladinh lang 33,21 +3,39

Bap g tin hi¢u DAD (mAU)

Céc thuc vat duogc xac dinh la c6 quercetin,
Trong bang 2 cho thdy ham lwong quercetin
trong cac thuc vat co gia tri tir 33,21 mg/100g
dén 15423,04 mg/100g. Trong d6, cao nhat 1a nu
hoa hoe (15423,04 mg/100g), l4 sen (5190,82
mg/100g) va |4 chum ngay (2840,03 mg/100g),
sau d6 dén cac mau thuc vat con lai. D6i véi hanh
tay (thuc vat duoc chd trong nghién cau chiét
Xuat quercetin & mot sé nuoc trén thé gisi),
nghién ctu caa chung t6i xac dinh vo hanh tay
Viét Nam c6 ham lugng quercetin thip hon so
v6i mot s nghién ciru trudce [1, 6].

Két qua xac dinh ham luong quercetin trong
I4 sen va nu hoa hoe phu hgp nghién ctu cia He
[11]. Két qua sic ky d6 da cho thay trong dich
chiét thuy phan thu nhan tir nu hoa hoe va 14 sen,
quercetin 1a thanh phan cha yéu, chiém wu thé
(hinh 3).

i

quercetin

Thai gian huu (phit)

Thoi gian luu (phit)

Hinh 3. Sic ky ¢6 HPLC cua mau thu nhan tir nu hoa hoe (A) va la sen (B).
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Mau thu nhan tir 10 thyc vat tiép tuc dugc
xac dinh hoat tinh quét goc tu do DPPH 100uM,
két qua thu dugc thé hién & bang 3.

Bang 3. Phan tram quét gdc ty do DPPH

Phan tram quét goc
tw do DPPH (%)

TT  MAiu thuc vat 7
Bo6 sung
Ban diu  quercetin chuan,
tile 1:1
1 Ny hoa hoe 55,26 +1,58 45,19+ 1,12
2 Lasen 32,23+1,20 2341+1,15
3 Lachum ngay 18,4520 23,05+ 1,98
4 Récamthao 11,15+ 1,85 15,56 + 1,73
5 Vo hanh tay 11,71+0,88 16,31+ 1,12
6 Daihoabupgidm 16,31+ 1,23 17,69 + 1,45
7 Raudingbién  20,46+134 2223+126
8 Rauma 10,71+156 14,99+ 143
9 Quangil vi tir 12,66+ 2,01  15,81+1,97
10 La dinh ling 11,91+121 15,68+ 1,36

Theo bang 3, & cung néng d0, nu hoa hoe ¢c6
hoat tinh chdng oxy hoéa cao nhit (55,26%) sau
d6 dén 14 sen (32,23%). Trong d6, ba miu thyc
vat ¢6 phan trim quét gbc tr do DPPH trén 20%,
gém nu hoa hoe, 14 sen va rau déng bién. La
chum ngdy mic du c¢6 ham luong quercetin xép
thir 3 (bang 3) trén rau ding bién nhung c6 hoat
tinh chng oxy hoa 1a 16,31% lai thip hon. Két
qua bang 3 cho thiy mau bd sung quercetin
chuan (ti 1& 1:1) & nu hoa hoa hoe, 14 sen c6 hoat
tinh chdng oxy héa thip hon so v6i mau chua
thém chuan. Sy giam di nay, co thé 1a do khi
thém quercetin da pha loing mau. Nguoc lai, &
cidc mau thuc vat con lai khi bd sung thém
quercetin chuan déu thdy hoat tinh chong oxy
hoéa ting 1€n 1a do qua trinh lam giau ham lugng
quercetin trong mau hodc do su hiép dong tac
dung . Cac két qua nay phu hop vé6i nghién ciru
Bae va cong su khi bd sung 10 pg/ml quercetin
vao dich chiét thuc vat lam thay ddi hoat tinh
quét gbe tu do DPPH [12].

4. Két luan

D3 ti wu vé thé tich tiém mau (10 ub), tde do
dong (1,0 ml/phtt) ctia phuong phap HPLC phu

hop cho xéc dinh quercetin tir dich thuy phan céac
mau thuc vat.

Da xay dung phuong phap thuy phan c6 hd
trg siéu 4m gdm ti 18 nguyén liéu: dung mai la
1:50 (g/ml); bé siéu 4m (tan s6 37kHz, cong sut
550W va nhiét d6 70°C), thoi gian siéu am 90
phat voi 2 lan (lan 1: 30 phat voi hé
methanol/H20 ti 1& 50:20, sau d6 bd sung HCI
voi ti 1¢ dich chiét: axit 1a 70:8 va siéu am lan 2
trong 60 phat).

Mau nu hoa hoe va 14 sen c6 ham luong
quercetin cao hon so voi cac thyc vat con lai voi
ham lugng quercetin tinh theo nguyén li¢u kho
(mg/100g) twong Gng la 15423,04 va 5190,82;
phan trim quét gdc tu do & ndng d6 DPPH 100
uM clia mau quercetin tir nu hoa ho¢ va 14 sen la
55,26 % va 32,23 %.
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