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dOng vd khd ndng gin kit ding thdi nhilu 
phdn td hyp ehit. Do dd, md hinh 
pharmacophore cin kit hop cung vdi md hinh 
QSAR va mfi hinh md td phan td docking tren 
kdnh hERG (kdnh ddng va md) se gidp fch cho 
qud trinh phat triin thule mdi nhim logi th> 
cdc chit cd khd ndng dc ehl kenh kali hERG 
vd trdnh kha ndng tuong tdc cheo vdi 
cytoehrom P450. Nghien cdu gidp fch eho qud 
trinh thilt ke vd toi uu eac hop chit bang cdeh 
logi bd ede tfnh chit phan td cd thi lam tang 
sy gin kit gay dc ehl kdnh hERG, tang tfnh 
bin chuyen hda, gidm kha nang dc che 
cytoehrom P450 md hgu qud Id tuong tac 
thulc-thule khi phii hpp trong dilu tn. Td dd 
mang Igi Ipi feh v l chi phf va vd thdi gian cho 
qud trinh phat triin thule mdi. 

Summary 
A 3D-pharmaeophore model of high affinity 

hERG blockers was developed from a dataset of 
42 compounds with hERG IC50 £ IpM (plCso > 
6). The 4-polnt pharmacophore consisting of a 
hydrogen-bond acceptor (Ace), an aromatic ring 
(Aro\PiR) and two hydrophobe features (Hyd) 
was resulted in an accuracy scoring of 93% 
(39/42 compound) for actives and overiapped 

the scoring of 24.04. The obtained results could 
be useful for designing new novels with or 
without hERG blockade. 
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Xac dinh ham lirong mot so flavonoid trong 
thw! pham chirc nang bang phvong phap HPLC 

Nguyin Tttdng Vy\ Cao Cfing Khanh^ 
'Tru&ng dgi HQC Dugrc Hd Ndi 

^Vi§n Kiem nghiem An todn Vesinh Thuc phdm Qudc Gia 

B^t van de 
Flavonoid Id mOt nhdm hpp chit ggp nhilu 

trong dup'c lidu vd hidn nay do nhilu cfing dgng 
eOa ede flavonoid'̂ ^ md ede dup'c lipu nay dupc 
dua vdo d l sdn xuit thyc pham chdc nang. Khi 
nilm tin cua con ngudi vdo thyc phim chdc 
ndng ngdy edng cao thi ed mOt vin d l dgt ra, dd 
Id ehit lup'ng cCia cdc sdn pham ndy trdn thj 
trudng. Do dd, chtfng tdi tiln hdnh nghien edu 
ndy nhim xdy dyng mOt phuong phdp d l xac 

djnh ham lupng cdc flavonoid trong thyc pham 
chdc nang. 

Nguyen l i f u, phuxyng phdp nghien 
CIPU 

Hda chat, thilt bi 
Hoa chit 
- Cdc chat ehuln: Daldzein (>98%, Sigma-

Aldrich), luteolin (>98%, Sigma-Aldrich), 
kaempferol (a 90%, Sigma-Aldrich), mtin hydrat 
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(> 98%, Dr Ehrenstorfer), genistein (> 99,5%, Dr 
Ehrenstori'er), quercetin (> 98%, Sigma-Aldrich), 
myncetin (^ 96%, Sigma-Aldrich) 

- Cdc loai hda ehdt, thude thd phai dgt yeu 
cau dung cho HPLC. 

- Dung dieh ehi l t : Ldy 800 ml methanol va 
them nude cdt vao binh djnh mdc vua du 1 L, 
lae deu, thu duoe dung dich ehiet mau 80% 
methanol. 

Thiet bi, dung cu 

- Mdy HPLC Shimadzu, detector PDA. 

- Cdn ky thuat XT1200; cdn phdn tfch Mettler 
Toledo, mdy do pH Meter 744, may njng sidu 
am (Elma, Gennany), may ly tdm. 

- He thong chiet pha rdn SPE (Supeico), eOt 
chiet pha rdn C18-E (500 mg, 3 ml) cua 
Phenomenex. 

D l i tu'O'ng, phLFong phap nghidn c d u 

Doi twong nghien cuv 

Doi tupng nghien cdu la 12 mdu thuc phdm 
chue nang thude cdc dang bao che khac nhau 
dupc l l y ngau nhien va dupc danh so ngdu 
nhien tu SP 1 den SP 12: 1 mdu dang long 
(Flavin 07 - SP 8); 3 mau dang vien nang mem 
(Ginkgo biloba - SP 7, SP 11, SP 12); 1 mdu 
dang bOt (Herbal tea concentrate - SP 6); 3 mdu 
dgng vien nen (Ginkgo intensiv - SP 1, Ginkgo 
100 Sovita-SP 4, Estromineral - SP 10); 4 mau 
dang vien nang cdng (MT - Madalux - SP 2, 
Atzopic - SP 3, Antiox+ - SP 5, Medisoya - SP 9) 

Phwong phap nghien cuv 

Hdm lup-ng cac flavonoid trong mau thyc 
pham ehde nang dupe xac dinh dya tren eo sd 
ky thudt sde ky Idng hieu nang cao (HPLC). Vipc 
djnh luong dya vao chieu eao pic cua cae 
flavonoid trong dung djch thu thu dupc tren sac 
ky do va chieu cao pic, nfing dO cua ede 
flavonoid trong dung djeh chuan vdi d i l u kipn 
ndng dO dung dieh thd va ndng dp dung djeh 
chuan nam trong khoang nong dp tuy ln tinh. 

K e t q u a v a b a n l u a n 

Xay d y n g p h u v n g phap phan t ich 

Dya vdo cac tai lieu tham khao^^"^', chung tdi 
lya chpn quy trinh ehi l t mdu vd phan tfeh mdu 
nhu sau: 

Xd'ly mau sw bg 

Dii vdi miu vien nin, vien nang cung, dang 
bgt: Can chinh xde 1-2 g mau tren cdn phdn tich 

18 

vao d c ed mo 100 ml. Thdm 30 ml dung djch 
chi l t , rung sieu dm 10-15 phut. Gan p h i n djch 
vao binh ^ n h mdc 50 ml, x d iy can l l n 2 vdi 15 
ml dung djch chiet. Dinh mde b i n g dung djeh 
ehi l t den vgch. Pha loang 2 ml djch bdng 
khoang 50 ml nudc tinh khi l t , logi tgp va lam 
saeh mdu qua cOt ehiet pha rdn SPE C18-E. 

Boi vai mau viin nang mim: Can khoang 1-
2 g mdu da trpn d i u tren can phdn tfeh cho vao 
I n g ly tam 50 ml. Them 30 ml dung dJch ehilt, 
rung sidu dm 15 phut, thdm 20 mi n-hexan, idc 
deu ly tam vdi t i e dO 6000 vdng/phdt trong 5 
phut. Phan dung mdi phia tren duyc l l y ra l ie 
t i l p vdi 15 ml dung djch chi l t . GOp djeh ehiet, 
djnh mdc du 50 ml, sau dd t i l n hanh nhu vol 
vien nen vd vidn nang edng. 

Doi voi miu d^ng idng: Hdt ehinh xae 5-10 
ml cho vdo binh dinh mde 50 ml. Djnh mdc 
bdng dung djch ehiet. Rung sieu dm 10 phut 
Lpe vao binh djnh mdc 50 ml. Djnh mdc den 
vach bang dung djeh ehi l t . Sau dd t i l n hdnh 
nhu vdi vien nen va vien nang cdng. 

Lim s§ich mau 

Djch x d ly so bO duyc Idm sgch bang edch 
sd dgng cpt chiet pha ran C18. Hoat hda ept vdi 
6 ml n-hexan, 6 ml methanol, 6 ml nude. Ngp 
djch len ept. Rda gidi logi tgp c h i t lan luyt bang 
6 ml nude, 3 ml dung djch methanol 10%. Chit 
phan tich dupc rda gial ra bdng 2 ml 
methanol/l ln x 2 lan roi tidm sac ky. 

Dieu kien sac ky 

Pha tmh: Cpt C18 Symmetry Waters (250 
mm X 4,6 mm; 5 pm) vd tien cpt, nhlet dO cot: 
40''C, toc dO ddng: 1,1 ml/phOt, t h i tieh tiem 
mau: 50 pi, detector PDA qudt p h i t d 200-450 
nm, lay sac do d 2 budc sdng 260 nm (vdi 
daldzein va genistein) va 360 nm (vdi mtin, 
quercetin, myricetin, luteolin, kaempferol). 

Pha dgng: Chgy theo chuong trinh gradient 
nong dO. 

Cach tiin hanh 

Dung dich chuin gic: Can chfnh xac 0,010 g 

tdng lup'ng chat ehu ln vdo coe ed md 50 ml, 

hda tan vd chuyen vdo binh djnh mde 50 ml, 

djnh mde bdng methanol d nhidt dO phong, Idc 

ky. Bdo qudn trong dieu kipn Ignh 4°C. 

Dung djch ehuin h6n hgrp lim vi$c: Hiit 1 

ml cac dung djeh chuan goe khdc eho vdo mOt 
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binh d|nh mde 10 ml, djnh mde bing 
methanol, lleky. 

Dung djch thiJ: xd ly mSu theo quy trinh 
tuang dng d l thu duo'c dung djch thu. 

Tidm lln luyt dung djch chuan, dung djch 
thd vdo h$ thong sde ky. Dya vdo thdi gian luu 
vd didn tfeh pie thu dupe trdn sae ky d l eda ede 
flavonoid trong dung djeh ehuln vd dung dieh 
thd d l xde ̂ nh eac flavonoid trong mau. 

Bdng 1: Chwang trinh gradient nong dg cua pha 

Tham djnh phuvng phap 
Lua chgn diiu kiin pha ddng 
Sau khi khdo sdt cac pha dpng theo ede tdi 

lipu tham khao'̂ "̂ ', chung tdi thay vdi pha dOng 
gdm 2 thdnh phin A: methanol vd B: dpm acid 
fonnit^natri fonnat pH = 2,9-3,0 cd 1% THF thi 
sic do thu dupc ed 7 pic tuong dng vdi 7 
flavonoid da tdch hodn todn, hinh dgng pic can 
xdng, sde d l chgy on i^nh. 

dgng 

Thirl gian (phO^ 

Thdnh phSn 
pha (J0ng (%) 

A 
B 

0 
90 
10 

1 

90 
10 

3 
50 
50 

13 

30 
70 

M 
90 
10 

f6 
90 
10 

11: Sic di ctia dung djch chuin hon hgp lam viic cda cic flavonoid 
& bwdc sdng 260 nm (a) va 360 nm (b) 

(b) 

Lipa chgn dung mdi chiit miu 
Tiln hdnh khdo sat cdc ning dO methanol 90%, 

80%, 70%, 60% dCing d l ehi^ mau id vidn ndn 
Ginkgo Intensiv, nhgn thiy khi sd dgng methanol 
80% thu dupc hipu suit ehilt cao nhat Eto dd, 
dung men ndy dw(?c chpn Idm dung dich dtvk mau. 

£}$ a$c hifu 
Tiln hdnh phdn tfch theo ede dieu kipn sle 

ky da lya chpn d tren vdi m§u dung djeh chuan 
hln hpp Idm vipc, mlu tring (vidn nang cdng 
Antlox+) vd mSu trdng ed thdm dung djch chuin 
hln hpp Idm vide vd so sdnh phi cua cae mlu 
trdn. Kit qud eho thiy, trdn sic do cua mSu 

trang khfing xuit hidn cdc pic cua cdc flavonoid, 
cdn sdc d l eCia mlu dung djch chuin hon hpp 
ldm vide vd mau tring cd them dung djch chuan 
hon hop Idm vide thi thdi gian luu cua cac 
flavonoid id gilng nhau, dong thdi cdc pic cung 
ed pho giong nhau. 

Khoang ning dp tuyen tinh 
Pha lodng dung djch ehuln h6n hyp lam 

vide, bom vao hp thong HPLC vd xdy dyng 
dudng ehuan. Kit qua eho thay cdc dudng 
ehuln bilu diln sy phu thuOc tuyln tinh cua 
dipn tfch pic vdi nong dp ede flavonoid tuong 
dng la dat yeu clu vd duyc chap nhdn. 
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Bang 3: Khoang tuyen tinh va phuang trinh duang chuin cCia cac flavonoid 

Chit Khoing tuyin tinh (ppm) 

Rutin 0,65-20,8 

Myricetin 0,21-13,6 

Daidzein 0,43-13,8 

Quercetin 0,23-14,5 

Luteolin 0,31-10,0 

Genistein 0,36-11,6 

Kaempferol 0,14-9,0 

Phuong trinh dipimg chuan 

y = 99812x+13002 

y = 201244x +5020,2 

y = 163979X + 11402 

y = 237656x +9231,7 

y = 285390X + 20226 

y = 473679X + 40407 

y = 291548x-f 2827,4 

H^ so tuong quan 

R = 1 

R = 1 

R = 1 

R = 0,9999 

R = 0,9999 

R = 1 

R = 1 

Dg l$p lai- Do chinh xac 

Be khao sat dO Igp lgi vd dO ehinh xac, l l y 
6 mau trdng (vien nang cdng Antiox+ ) va 6 
mau trang (vidn nang mdm Ginko biloba) 
khdng phat hien cdc flavonoid trong nghien 
cdu , them vao moi mau 0,4 ml dung djeh 

c h u i n hdn hpp. X d ly mau vd tidm m l u vao 
he thong HPLC d cae dieu kien da chpn. DO 
lap lai eua phuong phap dup'c ddnh gid thdng 
he so bien thidn RSD (%). DO ehinh xdc eCia 
phuong phap d u y c ddnh gid thdng qua dO tiiu 
hoi R(%). 

Bang 4: Kit qua danh gia do Igp lai vi dd ehinh xae tren nang cung 

Chit 

RSD(%) 

R(%) 

Bang 5: 
Chat 

RSD(%) 

R(%) 

Rutin Myricetin Daidzein Quercetin 

1.6 1,71 1,41 1,42 

95,9 85,8 99,3 92,5 

Ket qui dinh gii dd l$p lai vi dd chinh xic trin i 

Rutin nnyricetln Daidzein Quercetin 

3,57 5,15 3,19 3,09 

91,8 86,5 87,3 89,7 

Luteolin 

1,63 

100,3 

nang m4m 

Luteolin 

3,38 

91,2 

Genistein 

1,78 

97,6 

Genistein 

3,53 

92,9 

Kaempferol 

1,56 

89,2 

Kaempferol 

4,37 

88,8 

G»d7 h^n phit hign, gian han dinh Iwgng Bang 6: Kit qui dinh gii gioi han phit hien, 

Ta t i l n hdnh pha lodng dung djch ehuln hfin dioi han dinh Iwgng 

hop lam vipc nhieu lan bdng dich thu dwac khi 

ehi l t m l u trang, sau dd tiem vao he thong 

HPLC. T d cac sae d l thu dupc, ta xac dmh tin 

hieu cua eac chat phdn tieh g i p 3 lan nhidu 

dudng nen, Nhu vay, ta cd gidi hgn phat hidn 

va gidi hgn djnh lupng cua cae flavonoid. 

Ap dyng phwtmg phip di kiem tra mgt so mau trin tM trwong 

Bang 7: Kit qua phan tieh ham Iwang (mg/vien) cua cic flavonoid trin 12 mau san phim 

Chat 
Rutin 

Myncetin 
Daldzein 
Quercetin 
Luteolin 

Genistein 
Kaempferol 

LOD (ppm) 
0,041 
0,027 
0,027 
0,028 
0,020 
0,023 
0,018 

LOa = 3 X LOD (ppm) 
0,122 
0,080 
0,081 
0,085 
0,059 
0,068 
0,053 

C/ l l f ^ "^ -> ._^ 
Rutin 

Myricetin 
Daidzein 
Quercetin 

SP 
1 

0,73 
0,53 

2,95 

SP 
2 

-
-

26,9 

-

SP 
3 

1.21 

0,07 

0.13 

SP 
4 

0.40 

5.85 

SP 
5 

SP 
6 

SP 
7 
• 

• 

-
-

SP 
e 

• 

-

SP 
9 

SP 
10 

2.32 

-

SP 
11 

0.88 
0,15 

1,27 

SP 
12 

2,26 

-

Genistein 
Kaempferol 0,13 

2,26 

• 

0.02 
0.09 

0.19 

-
- -

-
0.03 

-
0.26 

- 2,41 
-

(-): Khdng phat hi$n 
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Ket lu$n 
Phuong phap xac dinh flavonoid trong thyc 

phim ehde ndng da duyc xdy dyng gim quy 
trinh ehilt mlu vd quy trinh phdn tfch cdc 
flavonoid bang HPLC pha ddo vdi detector PDA. 
Phuong phap da dupc tham djnh ve dO dgc 
hidu, khoang tuyln tfnh, dO Igp lgi, dp chfnh xdc 
vd gidi ban phdt hidn. Kit qua thim d[nh 
phuong phap eho thiy quy trinh da xdy dyng 
phu hpp d l dp dyng nham xae dmh sy ed mat 
cua cac flavonoid trong thyc pham chdc ndng. 
Ap dyng phuong phdp d l kilm tra cdc mau trdn 
thj tnidng, nhdn thiy cd 4 mau (mau phdn tich 
Antiox+ - SP 5, Herbal tea concentrate - SP 6, 
Ginkgo biloba - SP 7 vd Flavin 07 - SP 8) trong 
12 miu khdng phdt hidn thay bit ky flavonoid 
ndo trong nghidn edu. 

Summary 
A method of reversed phase high 

performance liquid chromatography (RP-HPLC) 
coupled with a Photodiode array detector (PAD) 
was developed for determination of seven 
flavonoids in functional foods. Flavonoids were 
extracted with methanol 80% on ultrasonic bath 
two times (15 min, each) then purified by solid 
phase extraction with Supeico SPE C18-E. 
Seven compounds were separated on CIS 
column (250 mm x 4 mm, 5 pm particle) by 
gradient elution with methanol and formic 
acid/sodium format (pH = 2.9-3.0) (including 1% 
TFA), run time 16 min. Maximum ultraviolet (UV) 
absorbanee peak at 260nm was for both 
daidzein and genistein; the other one at 360nm 
was for the 5 rest flavonoids. The recoveries of 

these compounds ranged at 85.81-100.33%; 
and within relatively wide concentration ranges, 
their linearities were desirably good (r > 0.9999) 
with satisfactory repeatabilities (RSD <• 2%). 
Practically, the method was simple and efficient. 

Keywords: Flavonoids, RP- HPLC, functional 
foods, PDA, determination. 
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