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Summary

A reversed-phase HPLC method was developed for simuftanecus determination of quercitnin, vitexin,
scutelfarein 7-O-B-D-GIcA methyl ester, and quercetin 3-O-8-D-GicA in the embiyos of Nelumbo nucifera:
Colurnn - Phenomenex Synergi RP-Polar column (250 x 4.6 mm; 4 pm); mobile phase in gradient mode -
acelonttnle and 0.1% formic acid solution; detector UV (254 nm). This procedure was validated to meet all
requirements of systemn suitabillly, selectivity, linearity range, precision and accuracy. The validated mathod wes
applied for simultanecus determination of the flavonoids in embryos of the native lotus (Nefumbo nucifera L.}
collected from 14 provinces in Vietnam both in and out of the lotus season,
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Brat van dé

Cay sen (Nelumbo nucifera Gaertn,
Nelumbonaceae) 13 mjt trang sé it cac duge ligu
ma tAt ca cac b9 phan ddu 13 nhirng vi thudc qui,
¢6 gi2 tr sinh hoc cao. Nhigu nghién civu gin day
cho thdy dich chiét tam sen cd hoat tinh dwec iy
va sinh hoc in vivo nhur an than 1, ha huyét ap 123,
chéngoxy héa M, chéng loan mhip tim ®, ha duéng
huyét™, Cac hoat tinh ndy d&u dugc chizng minh
trén cac nghién clru in vivo va G&u cb lién quan
dén s co mat clia mét sé flavonoid chinh c6 e
dung sinh hoc trong tam sen. Tai Viét Nam hign
nay, viée sir dung tam sen phuc vy cong tac didu
i, hé trer dibu frf bénh ngay cang trér nén phé bidn
& dang cao chiét hay dich chiét toan phin. Tuy
nhién, chua o céng trinh ndo cong bd viéc xdc
dinh ham lwgng cac flavonoid cé tic dyng sinh hgc
trong tam Sen bang cdc phuong phap phan tich
mép Gai. Vi vy nghién clu nay duge thye hign
nhém gép phan xay dng chi tiéu @inh tinh, djnh
lrgng mdt sé flavonoid trong t3m sen, gidp kidm
508t chit rgmg nguyén ligu va ché phim tir nguén
nguyén liéu co gia tn sinh hoc nay,

n

Nguyén liéu va phwong phap

Chét dbi chiéu, trang thiét bj, héa chét, dung
moi

Chit ddi chidu: Vitexin (97,7%), scutellarein
7-0-B-D-GicA methyl ester {98,1%), quercitrin
(97,3%) va quercetin 3-O-8-D-GlcA (37,6%) do
Khoa Dugc, Dai hge Y Duoc TP. HS Chi Minh
cung cp.

Trang thiét bj: H& thong HPLC Hitachi Elite
L-2000 v&i dAu dd DAD L-2455. CAn phan tich Kem
v&i d chinh xac 0,01 mg. B& sidu 4m Eimasoonic
S-70H. May ¢d quay HeidolphHei — VAP Value.

Héa chat, dung méi: Acid tartric, acid acetic
bang, acid suifuric, cloroform, amoni hydroxyd,
triethylamin (TEA), acid formic va methancl
dat tigu chubn phan tich. Acetonitril (ACN) va
methanol{MeOH) dat tiéu chun sic ky (Merck).

Mau nghién céu

Cac mau tm sen duwrge thu hdi vao mia thu hai
sen va khong phai mua thu hai sen & 14 tinh, thanh
phd thudc ba mién clia Viet Nam. Nhom 1 (NE-
1) Ddng Thap, Cin Tho, Hau Giang, Kién Giang,
An Giang, Sé¢ Trang; Nhém 2 (NE-2): Kon Tum,
Da Ning, Nghé An, Hué; Nhom 3 (NE-3): Ha Noi,
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Hung Yén, Thai Nguyén, Bic Ninh), duge phoi
khd, xay thanh bt va sau d6 duwoc xac dinh do
Am cla bt tam sen biing phirong phap cén héng
ngoai. Tt ca cac méu da duoc dinh danh va lwu
tai Khoa Do, Treeemg Dai hoc Y Durgre Cén Tho.

Phirong phap nghién ciru

Dwa vao ciu tric héa hoc clia vitexin,
scutellarein 7-O-B-D-GleA methyl ester, quercitrin
va quercetin 3-O-8-D-GIcA [ nhirng chét phan
e tlr trung binh dén manh va qua tham khdo
mdt sb i ligu B9, nén ky thuat sic ky pha dao
dé duge ap dung véi hé dung méi phan cyc ban
dhu la methanol va nwrgc. Trong qué trinh thyee
nghiém, cac yéu té anh huding dén higu qua tich
va d chon lgc clia phurong phéap da dwoc khdo
sat nhu ban chét pha tinh, dung méi, ty 18 dung
mdi va pH pha dong, churong trinh rra giai, toc
dp dong va budc song phat hign. Qua cac khdo
sét thye nghigm s& chon dugc didu kign sc ky
thich horp $ao cho pic cac chét phan tich tinh khiét
(theo phé UV-Vis), hé sb bat déi ndm trong khoding
0.8 — 1.5 va tach hoan toan (36 phan gidi Rs 2
1,5). Sau khi tim e didu kign sac ky thich hop,
sé tién hanh thdm dinh phuong phap theo huséng
dan cla ICH M bao gém khao sat tinh phQ hop
cla hg théng, tinh chon loe, khodng tuyén tinh, dg
chinh xac, 46 ding, gi&i han phat hién (LOD) va
gioi han dinh legng (LOQY). Qui trinh sau khi dwoc
thdm dinh $& dwec (g dung dé dinh legng dang
thi cac flavonoid trén trong mot s6 mau nguyen
ligu tdm sen.

Chuén bi miu

Dung djch d6i chiéu: Chuén bj cac dung
dich ddi chidu gbc ¢6 ndng d6 cla querctrin,
vitexin, scutellarein 7-0-8-D-GicA methyl ester va
queroetin 3-0-8-0-GlcAla 1000 ppm. T cac dung
dich géc ndy, pha loing wéi methanol @& thu duoc
hBn hp chudn cd ndng d phis hop cho tirng yéu
cdu phan tich.

Dung dich mAu thi: Can chinh xac 6,5000 g bot
tam sen, 1am &m béng dung dich H,S0, 2%. Chiét
v 30 ml ethy! acetat bing siéu ém 15 phut {4000
vong/phat), Iap lai qm frinh nay 3 1n. Loc ly dich
chidt, ob toi cén bang may ¢d quay chan khéng,
nhigt 3 40°C, hoa cén trong 10 ml methanol, loc
qua mang loc 0,45 pm.

Két qua va ban luan
Khao sit didu kign sic ky
Céc két qua khdo sat ban diu trén céc oot

séc ky Phenomenex C18, C8 (150-250x 4,6 mm;
4-5 ym) dong Lunar, Gemini, Synergi véi hé

TAP CHI DUQIC HQC - 11/2016 (SO 487 NAM 56)

dung méi ACN-H,0 hay MeOH-H,0 c6 hay
khong o6 thém chat diéu chinh pH iz acid formic
hay acetic, cha thdy cot Phenomenex Synergi
RP-Polar (250 x 4,6 mm; 4 um) c6 kha nang tach
5 flavonoid véi hinh dang pic twong d6i can dbi,
swr hién dién cia acid formic 0,1% trong hé pha
déng ACN-H,0 ©6 tac dung cai thién he sé adi
xu’ng cha pic. Tiép theo, chuong trinh nlra Qlal
dang dong va gradient da duqyc khdo sat chi tiét
d& cac chét phan tich trong miu thir tich hoan
todn voi thoi gian nira giai thich hgp. Cudi cling,
chirong trinh rira gidi gradient da dworc lra chon
véri ty 1§ dung méi va tbc 46 dong thay ddi theo
théri gian séc ky nhur sau.
Bang 1: Chuong tinh nia gidi gradient

Thoigian .. Dungdichacid  Técdpdong
(phiry) formic 0,1% (milphtit)
5 5 95 10
6 15 85 10
15 15 85 10
16 % 7% 12
30 25 % 12
3 5 95 10
%5 5 % 10

Buére 56ng 254 nm dugre hea chon dé phat hign
céc chét phén tich vi day ta bude séng hép thy dic
trung cla céc flavonoid va phil hgp vei két qua
thuc nghigém cho tin higu clia clia cac chét phan
tich cao nhét & birérc s6ng ndy. Hinh 1 minh hoa
séc ky d6 mAu thir va hdn hop chun,
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Hinh 1: Sdc ky dd mau !hu'nguyén figu tdm sen va
hén hop chudn. Didu kién séc ky: o6t Phenomenex
RP-Polar (250 x 4,6 mm; 4 um), thé tich tiém mau
20 g, buroe séng phét hign 254 nm, pha dong: ACN
— dung dich acid formic 0, 1%, chuong trinh riva giai
gradient. Thir tir cac pic: 1: quercitrin, 2. vitexin,
3: scutellarein 7-O-3-D-gicA methyl ester;

4: quercetin 3-0-$-D-gicA).
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Thim dinh gui trinh clia c4c pic déu ndm trong khodng 10:’,8 ;h‘;lf: B9
Khio sét tinh phit hop ctia hé théng phan gidi clia cic pic déu lém han 1,5. Thot gian
Két qui khao ::lunnh pht hop clia he théng Jwu va dién tich pic co RSD dirdi 2%. Vay qui trinh
dwoc irinh bay trong bdng 2. He s& a6 xung dat tinh pf_lu hop cla he Inéng. '
Bang 2: KélquﬁHﬂosﬁlilhhphﬂhgpcﬁﬁhélhénghénhﬁnhqu,u&véméum(n =6}

Miu Chit phin tich tfphit)  SEAUx gidy) R, A,
i} 80 w557 - 12
Cuercim RSD% 0z 1,68 198
B 89 1134236 23 12
Vit RSD% 062 126 15 089
Hen gp chudo ™ 97 589720 T8 12
Seuelrein 1-Of DgoAmetnfester oo, T om 145 152 s
8 106 813652 24 1
Quercetd 0D gl RSD% 087 183 189 A8
) ® 80 756387 39 12
Quesoirin RSD% 105 156 M 188
w® 89 1297654 23 12
Vitexn RSD% 11 149 T Y
e B a7 657265 1,9 12
Satetaren-0£ D gcAmel ester  popy, 048 135 142 1485
) 8 086 864351 24 11
Cuercatin 3-G:4.0-gich RSD% 112 198 183 118
1 tron gpan oy S: 6 tich pic; R, 06 phiin qué A hé 56 66 ximg, TB; trung binh
Tinh chon loc Gdu o6 dd tinh khiét trén 99%. Do do, phueng

Két qua khdo sat tinh chon loc cho thiy mau phép cé tinh chon ige.
thir ¢6 bén pic flavonoid ¢d th&i gian lvu trong o= =

dirong véi thai gian Iru cda quercitrin, vitexin, - Sl
scutellarein 7-O-8-D-GicA methyl ester, quercetin T
3-0-3-D-GicA trong hdn hep chudn. Dung mbi
pha mAu la MeOH va miu pha adng khong xuét J I ml |
hién cac pic co thdi gian lvu trong dvong véi - b o ‘
théri gian Iu clia cdc pic trong hdn hop chun. b I
Sic ky dd mau thir thém hdn hgp chuan co sy E ¥
tang 12n 15 rét v& chidu cao va dign tich pic cla Al '
céc chit. Phd UV tar thas gian leu cita bén pic L A ==
trong mé&u thi gidng v&i bén pic trong hdn hop Hinh 2: Séc ky d6 dung mai pha miu, pha déng,
chuan. Str dung chirc ning kiém tra d tinh khiét méu thir thém hén hop ehudn, méu ﬂ;L'p, hln hop
clia pic ddu cho két qua céc pic trong mau thir chudn, Bidu kién sdc ky nhwr hinh 1.
Khodng tuyén tinh, LOD, LOG, d¢ chinh xdc va 0§ dung
Bang 3: K&t qua khdo sat khodng tuyén tinh, 09 chinh xéc, df ding, 10D v4 LOQ

Quercirin Vitexin ___ scuteliarein 7-0-f-D -GlcAethyl ester _Guercetin 0 D-GKA
Phuong tah hly g ¥ = 40778x ¥ = 35873 ¥ = 26864x ¥ =40057x
Khodng hiyén tinh [ppm) 24500 525800 20-800 125800
B 0.99%6 09988 0,997 09936
10D (ppm) 125 163 6.2 312
L00 jppm) HE: 543 2038 039
Do chinh xie (RSD, 11 = 18} 275% 305% 231% 156%

6 ding (V16 bk g ITB%-1024%  954%-1005% 98,3% +101.5% 93.3%104,7%

Doding (V4 hiphen=0) “pensale  RSD=270% RED =291% RSO =3.10%
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Két qua thdm dinh cho thdy qui trinh
phan tich co khodng tuyén tinh rong voi gia
tri binh phuong cha hé sé trong quan cao
(R? > 0,9995), d6 dung thd hign qua ty &
héi phuc ndm trong khoang cho phép 90 -107% ®
va dd chinh xac thé hién qua gida ti

RSD <7,30% " rng v&indng dd cacehatphantichtir
40-250 ppm.

Ap dung qui trinh dinh lweng dbng thoi
quercitrin, vitexin, scutellarein 7-O-f-D-GicA
methyl ester, quercetin 3-O--D-GicA trong
ragt 86 mau nguyén liéu tam sen

Bang 4: Két qué xéc dinh hém heomg quercitrin, vitexin, mmellare/n 7-0-8-D -GicA methyl ester,
quercetin 3-0-8-D-GlcA (mg/100mg} o6 trong mot s6 mau nguyén liéu tm sen n = 3)

Méu t3m sen foai N. nucifera (RSD%)

Flavonold NE-1* NE-1* NE-Z NE-2 NE-3* NE->
Queraitrin 0,19{1,35) 016(1.02) 015{1.24) 0,09(1.09) 0,24(1,09) 017(1,25)
Vitexin 036(1,38) 0.24(069) 0,39(157) 028{1,14) 0,30(1,26) 0,21 (1,08)
Scutellaremn 7-C-B-D-GlcA methyl ester 017(107y  014(1.18) 013(139) 009(1,45) 0,15(1.21) 0,13 (1,53)
Quercetin 3-0--D-GlcA 021(1,34}  017(108) 017{123) 009{1,19) 0,24(1,09) 0,10{1.52)

* mua thu héi sen (thang 7-9 héng ndm); ® khing phdi mua thu hai sen

Nhén xét Ham Ilwgng quercitrin, vitexin,
scutellaren  7-O-8-D-GlcA methyl ester va
quercetin 3-0-8-D-GlcA c6 trong mAu nguyén lidu
tdm sen dwrgee thu hai theo mua cao hon so véi
mBu duere thu hai khéng theo mia. Theo d6, vao
mua thu hai sen, ham lueng quercitrin (0,19%) va
scutellarein 7-0-8-D-GicA methyl ester (0,17%) dat
cao nhét frong tam sen ving Nam Bg; thanh phén
vitexin ¢6 ham luging cao nhét trong tam sen va
dat cao nhit & viing Nam Trung B (0,39%); ham
lrgng gquercetin 3-O-8-D-GlcA (0,24%) dat cao
nhdt & ving Bac BS. Cac két qua ban diu nay sé
la nhiing ggi ¥ trong viéc Ira chon ngudn nguyén
ligu tam sen c6 ham lwong cao cac flavonoid ¢
1ac dung sinh hoc.

Két luan

Qui trich HPLC-PDA dinh lrong ddng thori
quercitrin,  vitexin, scutellarein  7-O-8-D-GleA
methy! ester v& quercetin 3-O-8-D-GlcA c¢6 trong
nguyén ligu tam sen da duoc xdy dung thanh
odng. Phuong phap co tinh chon lge, 45 nhay
cao, cho két qua ding va chinh xac, co thé duoc
ap dyng d& xac dinh ham Iwong cac flavonoid co
téc dyng sinh hoc trén trong ngudn nguyén fiéu
nay, gidp nang cao cong tac kiém tra chét lugng
nguyén iiéu tam sen.
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