® Nghién ciru — Ky thuat

adng va kha nang gén két adng th&i nhidu
phdn t¢ hop chidt. Do a6, mé hinh
pharmacophore cAn két hgp cing véi mé hinh
QSAR va mé hinh mé 3 phan té docking {rén
kénh hERG (kénh déng va mé) sé giup ich cho
qua trinh phat tidn thubc mdi nhdm loai trir
cAc chét cb khd nang (rc ché kénh kali RERG
va trénh khd ning tvong tic chéo véi
cytochrom P450. Nghién cieu gidp ich cho qua
trinh thiét ké va tdi vu cac hop chit bing cach
loal bd cAc tinh chit phan tir ¢ (h& lam ting
sy gn két gay e ché kanh hERG, tang tinh
bdn chuyén héa, gidm kha nang (c ché
cytochrom P450 ma hau qud 12 tuong tic
thubc-thube khi phél hep trong dldu 1. T a6
mang lai lgi ich v& chi phi va va (hdi gian cho
qué trinh phat tridn thubc méi.

Summary
A 3D-pharracophore mode! of high effinity
hERG blockers was developed from a dataset of
42 compounds mih hERG IC_:.,. < 1pM (pICm 2
6). The 4-point p of a

the scoring of 24.04. The obtained resulls could
be useful for designing new novels with or
wilhout hERG blockade.
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Xac dinh ham lwgng mjt sb flavonoid trong
thwe phim chirc ning bang phuong phap HPLC

Nguyén Tubmg Vy', Cao Cang Khéinh?
!Truomg dai hoe Dugc Ha Néi

Vign Kiém nghiém An todn VE sinh Thuc phdm Quéc Gia

Dat van &

Flavonoid 13 mét nhém hep chét gap nhidu
trong duore ligu va hién nay do nhidu ¢dng dung
cia cac flavonoid! ma cac drgre lidu ndy dwgc
dua vao a4 san xuét thyc phdm chire nang. Khi
nidm tin cia con nguwi vao thyc phdm chirc
néing ngay cang cao thi c6 mdl vén d& ot ra, dé
14 chét lvgng cha cac san phdm nay trén thj
tnrérng. Do db, ching 181 tién hanh nghién ctru
nay nhdm x4y dyng mét phurong phdp ad xac

dinh ham lwgng céc flavonoid trong thyc phém
chirc nang.

Nguyén li¢u, phwrong phap nghién
ciru

Héa chét, thiét by

Hoéa chit
- Céc chdt chudn: Daidzsin (>98%, Sigma-
Aldrich), luleolin  (>98%,  Sigma-Aldrich),

kaempferol (2 90%, Sigma-Aldrich), nutin hydral
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(= 98%. Dr Ehrenstorfer), genistein (= 99,5%, Dr
Ehrenstorfer), quercetin (2 98%, Sigma-Aldrich),
myncelin (2 96%, Sigma-Aldrich)

- Cac loai hoa chét, thubc thir phai dat yéu
cAu dung cho HPLC.

- Dung dich chiét: Ly 800 ml methanol va
thém nuéc cdt vao binh dinh mirc vira do 1 L,
lic @du. lhu duge dung dich chiét m3u 80%
methanol.

Thiét b}, dung cu

- May HPLC Shimadzu, detector PDA.

- Cén ky thugt XT1200; can phan tich Metiler
Toledo, may do pH Meter 744, may rung siéu
am (Eima, Germany), may ly tam.

- Hé théng chiét pha rin SPE (Supelco), cot
chiét pha rdn C18-E (500 mg, 3 ml) cla
Phenomenex.

Déi twong, phrong phap nghién ciru

DO tromg nghién cuu

B6i tueng nghién civu 14 12 mau thuc pham
chire néng thube cac dang bao ché khac nhau
dugc 14y nghu nhién va dugc danh sé ngdu
nhién tr SP 1 0én SP 12: 1 mau dang ldng
(Flavin 07 - SP 8); 3 mu dang vién nang mém
(Ginkgo biloba - SP 7, SP 11, SP 12); 1 mau
dang bt (Herbal tea concentrate - SP 6); 3 mau
dang vién nén (Ginkgo intensiv - SP 1, Ginkgo
100 Sovita-SP 4, Estromineral - SP 10); 4 mau
dang vién nang cirg (MT - Madalux - SP 2,
Atzopic - SP 3, Antiox+ - SP 5, Medisoya - SP 9)

Phwrong phép nghlén ciru

Ham luong cac flavonoid lrong mau thyc
pham chire ning dugc xac dinh dya lrén co s&
k§f thugt séc ky 16ng hiéu nang cao (HPLC). Vidc
dinh lvong dua vao chiu cao pic cla cac
flavonoid Irong dung dich thi? Ihu dwgc trén sic
ky 85 va chidu cao pic, néng d& cia cac
flavonoid Irong dung dich chudn véi didu kién
ndng dé dung dich thir va ndng do dung dich
chudn nam Irong khoang ndng dd tuyén tinh.

Két qua va ban luan

Xay dwng phwong phap phan tich

Dya véo c4c tai liéu tham khao®*, chang 16i
Iyra chon quy trinh chidt mAu va phan tich mau
nhv sau:

Xt ly méu so b6

Di vér mau vién nén, vién nang cimg, dang
bbl: Can chinh xac 1-2 g mAu 1rén can phan tich
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vao cd¢ ¢cd md 100 ml. Thém 30 mi dung dich
chiél, rung siéu am 10-15 phut. Gan phén dich
véo binh dinh mc 50 mi, x& by c&n 1An 2 véi 15
mi dung dich chidt. Binh murc bing dung dich
chiél d@én vach. Pha lodng 2 ml dich bang
khoang 50 ml nudc tinh khidt, loal tap va tam
sach mau qua cfl chidt pha rin SPE C18-E.

Dbi véi mBu vién nang mém: Can khoang 1-
2 g mau A3 tron du trén can phan tich cho vao
éng ly 1dm 50 ml. Thém 30 m! dung dich chiét,
rung siéu am 15 phat, thém 20 mi n-hexan, (4c
déu ly tAm véi tée dp 6000 vong/phit tong §
phut. Phan dung méi phia trén duoc Ay ra lic
tiép v&i 15 ml dung djch chiél. GOp dich chiét,
dinh muc i 50 ml, sau @6 lién hanh nhv véi
vidn nén va vién nang crng.

D6i voi mdu dang 16ng: HU\ chinh xac 5-10
m| cho vao binh dinh m&e 50 ml. Binh moc
biing dung dich chiél. Rung siéu 5m 10 phil.
Loc vao binh dinh mie 50 mi. Binh mirc dén
vach bing dung dich chil. Sau 86 tidn hanh
nhu véi vién nén va vién nang cong.

Lam sach méu

Dich xt ly so bd dwoc tam sach bing cach
s dung cdt chidt pha rin C18. Hoat héa cit v
6 ml n-hexan, 6 ml methanol, 6 ml nuéc. Nap
dich I&n cot. Riva gidi logi tap chat (dn lugt bing
6 ml nude, 3 mi dung dich methanol 10%. Chél
phan lich duvoc nva giai ra bang 2 ml
methanolian x 2 I13n rdi tiém sic ky.

Diéu kién sdc ky

Pha tinh: Cét C18 Symmelry Walers (250
mm x 4,6 mm; 5 um) va tién o1, nhigt 4o oot:
40°C, téc d dong: 1.1 mifphit, thé tich liém
mAu: 50 pi, delector PDA quél phd 1 200-450
nm, ldy séc 65 & 2 budc séng 260 nm (v6i
daidzein va genistein) va 360 nm (véi rutn,
quercetin, myricetin, luteolin, kaempferol).

Pha dong: Chay theo chwong Irinh gradient
néng do.

Cach tién hanh

Dung djch chuén géc: Can chinh xac 0,010 ¢
tirng Iugng chél chudn vao cde o6 md 50 m!,
hoda tan va chuyén vao binh dinh muc 50 ml,
dinh mirc bing methanol & nhigl d¢ phong, tic
ky. B&o quan trong didu kién lanh 4°C.

Dung djch chudn hén hop 1am vige: Hit |
mi cac dung dich chudn géc khac cho vao mdl
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binh dinh mirc 10 mi, dinh mirc bling
methano!, l&c k§.

Dung dich thir: x&r ly mu theo quy trinh
tuong (mg dé thu dugc dung dich thir.

Tiém 1Bn leet dung dich chudn, dung dich
thir vao hé thdng sic ky. Dya vao théi gian luru
va dién tich ple thu durgrc trén sdc ky do clia cac
flavonoid trong dung dich chudn va dung dich
thir d& xéc dinh cac flavonoid trong mau.

Tham djnh phwong phéap

Lira chon didu kién pha déng

Sau khi khéo sat cac pha dgng theo cac tai
ligu tham khao™™, ching 16i thdy véi pha ddng
gdm 2 thanh ph3n A: methanol va B: d§m acld
formic/natni format pH = 2,9-3,0 cd 1% THF 1hi
shc dd thu duge cb 7 pic lvong Umg vl 7
flavonoid da tach hoan toan, hinh dang pic can
x(rng, sac dd chay &n dinh.

Bang 1: Chuong trinh gradient néng d6 cia pha djng
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Hinh 1: Sdc a4 ciia dung djch chufin hén hop Iam vide cia cée flavonoid
& budc séng 260 nm (a) va 360 nm (b)

Lra chon dung méi chiét méu

Tién hanh khao st cac ndng 44 methanol 90%,
80%, 70%, 60% ding @& chiét mu ta vién nén
Ginkgo Intensiv, nhan thiy khi si¥ dyng methanol
80% thu duge higu sudt chiét cao nhil Do do,
dung mdi néry duyc chon lam dung dich chidt mau.

DG djc higu

Tién hanh phan tich theo céc didu kign sic
ky 43 lya chon & trén véi mau dung djch chuan
hén hop Iam vige, mAu tréing (vién nang cimg
Antiox+) va mau tréng c6 thém dung dich chudn
hdn hgp 1am vigc va so sanh phd clia cic miu
trén. Két qua cho théy, trén séc db cia miu

TAP CHf DITAE ne — 119004 seA 410 N 1V §3)

tréng khong xuét hién cac pic cla cac flavonoid,
con sic db cla miu dung dich chudn hdn hep
|am viéc va mau tréng c6 thém dung dich chudn
hdn hop lam vidc thi thei gian luu clia cic
flavonoid 14 gifng nhau, adng thai cac pic ciing
¢6 phd giéng nhau.

Khodng néng dé tuyén tinh

Pha loang dung dich chudn hdn hop lam
vige, bom vao h@ théng HPLC va xfly dyng
duwdng chuln. K&t qud cho Ihdy cac duting
chuén bidu didn sy phy thudc fuyén tinh cia
dién tich pic v&i nong 36 cdc Navonoid lwong
(rng 1a dat ybu cAu va duoc chip nhan.
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Bang 3: Khodng tuyén linh v phuong Irinh dudng chuén cia céc flavonoid

Chét Khoang tuyén tinh (ppm) Phwong trinh duéng chudn H$ s6 tvong quan
Rulin 0,65-20.8 y =99812x + 13002 R=1
Myricetin 0,21-13,6 y = 201244x + 5020,2 R=1
Daidzein 0,43-13,8 y = 163979x + 11402 R=1
Quercetin 0,23-14,5 y = 237656x + 9231,7 R =0,8999
Luteolin 0.31-10,0 y = 285390x + 20226 R =0,9999
Genislein 0,36-11.8 y = 473679x + 40407 R=1
Kaempferol 0,14-9.0 y =291548x + 2827,4 R=1

D6 13p lal- B8 chinh xic

Bé khdo sét db I3p lai va 69 chinh xac, 1y
6 m3u tréng (vién nang cirng Antiox+ ) véa 6
mAu trang (vién nang mém Ginko biloba)
khdng phat hidn cac flavonoid trong nghién
ctu, thém vao mdi miu 0,4 ml dung dich

chudn hén hep. Xt ly mBu va tiem mau vao
hé théng HPLC & céc diéu kién da chon. B
I4p lai cla phwong phap duec danh gia thang
hé sé bién thién RSD (%). Bé chinh xac cla
phuong phap dugc danh gid théng qua d§ thu
héi R(%).

Bang 4: Két qua danh gis 06 1ap lai va do chinh x4c Irén nang cing

Chat Rutin Myricetin  Daidzeln  Quercetin  Luteolln  Genlisteln  Kaempferol
RSD(%) 1.6 1,71 1,41 1,42 1,63 1,78 1,56

R(%) 95,9 858 99,3 92,5 100,3 97.6 89,2
Béng 5: Két qua dénh gié d¢ 1&p lai va d6 chinh xéc trén nang mém

Chét Rutin Myricetin Daldzeln  Quercetin  Luteofin  Genistein  Kaempfarof
RSD(%) 3,57 515 3,19 3.09 3,38 3,53 437

R(%) 91,8 86,5 873 89,7 91,2 92,8 88,8

Gidi han phat hign, gléi han dinh lveng

Ta lién hanh pha loéing dung dich chudn hén
hop lam viéc nhidu 13n bing dich thu dwoc khi
chiét mdu trdng, sau dé tiém vao hé théng
HPLC. Tl cac sic 68 thu dugc, ta xac @inh lin
hidu cua cac chat phan tich gap 3 An nhiéu
duing nén. Nhu vay, la cb gioi han phat hién
va gi¢i han dinh lugng cla cac flavonoid.

Bang 6: Két qué dénh gia gioi han phét hién,
gi6i han dinh lugng

Chat LOD (ppm) LOQ =3 x LOD (ppm)
Rutin 0,041 0,122
Myricetin 0,027 0,080
Daidzein 0,027 0,081
Quercetin 0,028 0.085
Luteolin 0,020 0,059
Genistein 0.023 0,068
Kaempferol 0.018 0,053

Ap dung phirong phip 3é klém tra mét 6 méu trén thi treémg

Bang 7: K&t qua phén tich ham luomg (mg/vié

n) cua cc flavonold trén 12 mau san pham

SP SP SP sP SP sP SP SP SP SP SP SP
Chat 1 2 3 4 5 6 7 8 9 10 11 12
Rutin 0,73 1,21 0,40 - - - - 088 226
Myricetin 0,53 - 0,07 - - - - - . 0,15 .
Daidzein - 26,9 - - - - - 2,32 -
Quercetin 2,95 0,13 585 - - - - 1,27
Luteolin - - - - - - - - - -
Genistein - 2,26 002 0,19 - - - o 003 0,26 -
Kaempferol 0,13 - 0,09 N - - - - - 2,41

(-): Khéng phat hién
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Két luan

Phwong phap xac dinh flavonoid frong thyee
ph3m chirc niing da dwgre xéy dyng gém quy
trinh chiét mAu va quy trinh phan tich cac
flavonoid biing HPLC pha ddo v&i detector PDA.
Phuong phap da dugc thdm dinh vé dd déic
hidu, khodng !uyén tinh, a6 1ap lal, a5 chinh xac
vd gitn han phat hién. Két qud thdm dnh
phuong phép cho thdy quy trinh da x4y dung
phii hgp a8 4p dung nh3m xac dinh s c6 mt
clia c4c flavonold trong thyc phdm chirc nang.
Ap dung phirong phap dé kidm tra cac mau trén
thi trwng, nhén thAy cé 4 m3u (mau phan tich
Antiox+ - SP 5, Herbal tea concentrate - SP 8,
Ginkgo biloba - SP 7 va Flavin 07 - SP 8) trong
12 mAu khéng phat hién thdy bat ky flavonoid
nao trong nghién ciru.

Summary
A method of reversed phasa high

these compounds ranged al 85.81-100.33%
and within relatively wide concentralion ranges,
their linearilies were desirably good (r 2 0.9999)
with salisfaclory repeatabiliies (RSD < 2%).
Practically, the method was simple and efficient.

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