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Summary 
A reversed-phase HPLC method was devetofied tor simultaneous determination of querdtrin, vitexin. 

scutellarein 7-O-p-D-GlcA mettiyl ester, and quercetin 3-0-fi-D-GlcA in the embryos of Nelumbo nudtom: 
Column - Phenomenex Synergi RP-Pdar column (250 x 4.6 mm; 4 pm); mobile phase in gradient mode -
acetonOrile and 0.1% tormto add sdution; detedor UV (254 nm). This procedure was validated to meet all 
requirements of system suitability selectivity linearity range, precision and accuracy. The validated method was 
applied tor dmultaneous determination of the ttavonoids in embryos of the native lotus (Nelumtx) nudfem L) 
cdleded from 14 provinces in Viettiam both in and out of the lotus season. 

Keywords. HPLC. quercttrin. vitexin. scutellarein 7-0-(3-D-GlcA mettiyl ester.quereetin 3-0-fi-D-GlcA, 
Nelumbo nudtora embryo. 

Dat van de 

Gaertn, Cdy sen (Nelumbo nudtora ^oc im, 
Nelumbonaceae) Id mpt trong s6 it cdc di jgc li^u 
md tat cd cde bp ph§n d^u id nhdng vj thudc qui. 
cd gia Irj sinh hpc eao. Nhi^u nghifin cdu gan ddy 
cho Ih^y djch chi^t tdm sen cd hoat tinh dugc ly 
vd sinh hpc in vivo nhu an Ih^n I'l, ha huyet dp P'̂ ', 
ch6ngoxy hba w. ch6ng loan nhjp tim '^i, ha du'dng 
huyeli'i. Cdc hoat linh ndy deu dug-c chdng minh 
trfin cdc nghien cdu in vivo vd d^u cb lien quan 
d^n sg cb mat cua mgt sd flavonoid chinh cb tac 
dyng sinh hpc trong tam sen. Tai Vipt Nam hifin 
nay, vific sd dyng tdm sen phuc vy cdng tdc dieu 
Iri, ho trg dieu trj bfinh ngay cdng trd nen pho bien 
d dang cao chiet hay djch t^ i^ l toan ph^n. Tuy 
nhien, chu'a cd cbng trinh ndo cbng bo vi$c xdc 
djnh hdm luvng cdc flavonoid ed ldc dyng sinh hgc 
trong tam Sen bdng cac phuung phap phdn tich 
hifin dgi. V] vdy nghifin edu nay dugc thgc hifin 
nhdm gbp phan xay dgng chi tifiu djnh linh, djnh 
lu'gng mgt so flavonoid trong tdm sen. giiip kiem 
sodt ch^t luvng nguyen lifiu vd ch^ pheim Id nguon 
nguyen lifiu eb gid tn sinh hpc ndy. 

Nguyen lieu va phucmg phap 

ChSt ddi chieu, trang thiet bj, hba chSt, dung 
mdi 

Chit doi chiiu: Vitexin (97,7%), scutellarein 
7-0-13-D-GicA methyl ester (98,1%), quercitrin 
(97,3%) vd quercetin 3-aj3-D-GleA (97,6%) do 
Khoa Du'gc, Oai hpc Y Du'gc TP. Ho Chl Minh 
cung e^p. 

Trang thiit bf: Hp thong HPLC Hitachi Elite 
L-2000 vdi d^u db DAD L-2455. Cdn phdn tich Kem 
vdi dp chfnh xdc 0,01 mg. Be sifiu dm Elmasoonic 
S-70H. IVIay cd quay HeidolphHei - VAP Value. 

Hda chit, dung mdi: Acid tartric, acid acetic 
bang, acid sulfijric, doroform, amoni hydroxyd, 
triethylamin (TEA), acid formic vd methanol 
dat tifiu chuSn phdn Uch. Aeetonitril (ACN) vd 
melhanol{MeOH) dat tifiu chu^n sdc k j (Merck). 

M i u nghien cu t i 

Cdc m i u tdm sen dugc thu hdi vdo mua Uiu hdi 
sen vd khdng phai mua thu hdi sen d 14 Unh. thdnh 
pho thudc ba mi^n cua Vifit Nam. Nhdm 1 (NE-
1): D6ng Thdp. C i n Tho, H$u Giang, Kifin Giang, 
An Giang, Sbc Trdng; Nhdm 2 (NE-2): Kon Tum, 
Dd NSng, Ngh$ An, Hu^; Nhdm 3 (NE-3): Hd Ndi. 
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• Nghien ci>u - Ky thuat 
Hrnig Yfin, Ttidi Nguyfin. Bdc Ninh). duvc phoi 
khb, xay thdnh bdl va sau dd duvc xdc dinh dd 
am cua bgt ldm sen bdng phuong phdp can hdng 
ngogi. T^l ca cdc mdu da duvc dinh danh vd luu 
lai (Oioa Duvc. Trudng Dai hpc Y Dugc Can Tha. 

PhiFcmg phdp nghien c u u 

Dga vdo cau true hba hgc cua vitexin, 
scutellarein 7-0-j3-D-GlcA meOiyl ester, quercitrin 
vd quercetin 3-0-j8-D-GlcA la nhung diat phdn 
cgc Id trung binh d^n mgnh vd qua tham khao 
mpt s6 ldi lifiu ^•^, nfin ky thudt sdc ky pha dao 
da dugc dp dyng vdi he dung mbi phdn cgc ban 
dciu Id methanol va nude. Trong qud trinh thgc 
nghigm, cae yeu to dnh hudng den hipu qud tach 
vd dp chpn Ige cua phuong phdp da dugc khdo 
sdt nhu ban eh l l pha ITnh, dung mbi, ty lfi dung 
mbi vd pH pha dpng, chuong Irinh n>a gidi, tdc 
dp ddng vd bude sbng phdt hipn. Qua cac khao 
sdt thuc nghipm se ehgn duge difiu kifin sdc ky 
thich hgp sao cho pie cde chat phdn lich tinh khiet 
(theo ph6 UV-Vis), h§ so bat doi nam trong khodng 
0,8 - 1,5 va Idch hodn todn (dg phdn gidi Rs 5 
1,5). Sau khi lim dugc dieu kien sac ky thich hgp, 
se tien hdnh thlim ^ n h phuong phdp theo hudng 
d§n eua ICH ^ bao gom khao sdi tinh phii hgp 
cua h^ thong, tinh chpn Igc. khodng tuy^n tinh, dp 
chlnh xdc, dp dung, gidi han phdi hi^n (LOD) vd 
gidi han djnh lugng (LOQ). Qui trinh sau khi 6uac 
tham djnh sfi dugc dng dyng de djnh lugng ddng 
Ihdi cdc flavonoid Irfin Irong mgt so mau nguyfin 
lifiu tdm sen. 

Chuan bj m i u 

Dung djch ddi chieu: Chuin bj cac dung 
djch d6i ehieu goc cb ndng do cua quercitiin, 
vitexin, scutellarein 7-0-j3-D-GicA methyl ester vd 
quercetin 3-0-)3-D-GlcAld 1000 ppm. Td edc dung 
dfch goc ndy. pha loang vdi methanol de thu dugc 
h6n hgp chuin cb n6ng dd phu hgp cho lung yeu 
c^u phdn lich. 

Dung djch mSu Uiu; Cdn chinh xdc 0,5000 g bpt 
tdm sen, Idm im bang dung dich H2SO,2%. Chiel 
vdi 30 ml eUiyl acetat bdng sifiu dm 15 phut (4000 
vbng/phut), la|3 lpi pui trinh ndy 3 lan. Lge lay djch 
chi^l, cd tdi cdn bdng mdy co quay chan khbng, 
nhi^l dp 40°C, hda cdn trong 10 ml methanol, Ige 
qua mdng Ipe 0,45 ym. 

Ket qua va ban luan 

Khao sdt dieu k i f n sac ky 

Cdc k i t qud khdo sdi ban dau tren cde c^l 
s i c ky Phenomenex C18, C8 (150-250x 4,6 mm; 
4-5 vjm) dbng Lunar, Gemini, Synergi vdi hfi 
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dung mdi ACN-H O hay MeOH-HjO cd hay 
khdng cd Ihfim chat dieu ehinh pH Id acid formic 
hay acetic, cho thay cdt Phenomenex Synergi 
RP-Polar (250 x 4,6 mm; 4 pm) cd kha nang tdch 
5 flavonoid vdi hinh dang pic luong doi cdn doi, 
s u hifin dipn eua acid formic 0 , 1 % trong h$ pha 
ddng ACN-H^O cd lac dung cai thien hp sd d6i 
xung cua pic. Tiep Iheo, chuong Irinh rda gidi 
ddng ddng va gradient da dugc khao sdt ehi tiel 
de eac ch i t phdn lich trong m i u Ihu lach hoan 
toan vdi thdi gian n ia giai Ihfch hgp. Cuoi cung, 
chuong trinh rda giai gradient da dugc Iga chgn 
vdi ly lfi dung mdi vd toe dg ddng thay doi Iheo 
Ihdi gian sdc ky nhu sau. 

Bang 1: Chuong tiinh ma giai gradient 

Ttidi gian . _ „ Dung dich ackl Toe dp ddng 
(phu^ ' ' ' ' " ' fonnicO,1% (ml/phOI) 

5 5 95 1,0 
85 1,0 
85 1,0 
75 1,2 
75 1,2 

31 5 95 1,0 
45 5 95 1.0 

Budc sdng 254 nm dugc iga chpn de phat hign 
cde ch i t phdn Ifch vl day Id budc sdng h i p thy dae 
tnjng cda cac flavonoid vd phu hgp vdi kel qua 
Ihue nghigm eho lin hipu cua cua cac chat phdn 
lich cao nhal d budc sdng ndy. Hinh 1 minh hpa 
sdc ky do m i u thu vd hon hgp chuin. 

6 
15 
16 
30 

15 
15 
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25 

Hinh 1: Sdc Ay do mau tiiu'nguydn Hdu tdm sen vd 
hon hpp chuin. Diiu kipn sic k^: cdt Phenomenex 
RP-Polar (250 x4.6 mm; 4 pm). thi tieh tidm miu 

20 pi, bude sdng phat hidn 254 nm, pha ddng: ACN 
- dung djch add fonnic 0,1 %; chuang trinh rira gidi 

gradient. Thu ti/eac pic: 1: querdtrin, 2. vitexin, 
3: scutellarein 7-O-^-D-glcA methyl ester, 

4: quercetin 3-0-^-D-glcA). 



Nghien ci ju - Ky thuat 
T h i l , djnh qui tr inh cua cdc pic a4u nSm ^ n g khoang 0 8 - T S ^ D O 
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a u . f l t r . ? n g ' ' l " . ' ^ ^ ^ - ^ aa.«nh;.hjc0ah,.6„. 
B a n g 2 : K « qua Wiao sal tinh phu hgp cua he thong hen hdn hgp chuan va mau Ihw(n-b) 

Mau 

Hin bgp chuin 

Thir 

Quefdtnn 

Vitexin 

C/iatp/ i i f i tic/> 

ScuteHaiBin 7-CW>fllcAme«iyl ester 

Q u e f c e t i n 3 - 0 ^ i > ^ 

QuefDtnn 

Vitexin 

Sculeflarem 7-i>^J>glcA methyl ester 

Quercetin 3 - 0 - ^ ^ k A 

TB 
RSD% 

TB 
RSD% 

RSD% 

TB 
RSD% 

TB 
RSD% 

TB 
RSD% 

TB 
RSD% 

TB 
RSD% 

IJphu9 
8.0 
0,21 

S,9 
0,62 

9,7 
0,54 

10,6 

0,S7 

8,0 
1,05 

8,9 
1,13 

9,7 
0,48 

10,6 

<,<2 

SIpAUxgHy) 

645547 

1,68 

1134236 

1,26 

589729 

1,45 

813652 

1,83 

756987 

1,56 

1297654 

1,49 

657265 

1,35 

864351 

1,96 

fi, 

2,3 
1.15 

1,8 
1,52 

2,4 
1,89 

3,9 
1,49 

2,3 
1,87 

1,9 
1,42 

2,4 
1,89 

A, 

1,98 

1,2 
0.89 

1,2 
1.45 

1,1 
1.78 

1,2 
1.68 

1.2 
0.89 

1.2 
1,45 

1,1 
1.18 

thoi gan luu: S: ii4n tich pic: R^ dg p/ian gidi: A^- he so d& xung. TB: twng binh 

deu ed dg tinh khiet trfin 99%. Do db, phuong 
phdp cd linh chgn lgc. 

Tinh chpn Ipc 

Kel qud khdo sdt linh chgn Ipc cho thay m i u 
thd cd bdn pic flavonoid cb Ihdi gian luu luong 
duong vdi thdi gian luu cua quercitrin. vitexin, 
scutellarein 7-0-)3-D-GlcA methyl ester, quercetin 
3-O-^-D-GlcA trong hdn hgp chuan. Dung mbi 
pha m i u Id MeOH va m i u pha dgng khdng xual 
hi^n cdc pie ed thdi gian luu tuong duong vdi 
thdi gian luu ciia cdc pic trong hon hgp chu in . 
Sdc ky do m i u Ihu Ihfim hdn hgp chuin cd su 
tdng len rd rfil v^ chieu cao vd difin tich pie cua 
ede eh l l . Phd UV lpi thdi gian luu cua bon pie 
Irong mau Ihd giong vdi t)6n pic trong hon hgp 
chuin. Su dyng chuc ndng kiem tra dg tinh khiet 
cua pic deu cho ket qua cde pic trong m i u Ihu 

[.jijUiiXb*JAA_jiJL_A_-^—ll—L->—L 

Hinh 2; Sic ky do dung mdi pha miu, pha ddng, 
mdu thir tiiem hon hgp chuin, miu ttiir, hin hpp 

chuan. Diiu kidn sdc ky nhu hinh 1. 

Khoang fuyen tinh, LOD, LOQ, dp chinh xdc va dg dung 

Bang 3: Kit qua Idiao sal khodng tuyin tinh. dp chinh xdc, dp dung, LOD vd LOQ 

Ptnnxig tnnh hit ga 
khorrrt tuien trnfi Itfxn) 
(f 
LOO (ppm) 

too (ppm) 
£)jcfiin*«4c(RS0.ii = IB) 

Og iXngltyli bii phucn=9) 

Querdbin 

V = 40778x 

24.5W0 

0.9996 

12.50 

41.63 

2.75* 

97.8*-102.4% 

RS0 = 3 i 1 X 

Vitexin 

Y = 35873x 

6.25«)0 

0.9998 

1.63 

5.43 

3.05% 

95.4%-100,5% 
RSO = 2.70% 

scutellaiein T-O-fi-D ,&cA methyl ester 

1=me4x 
2oaxi 
0.9997 

6.12 

20.38 

2.37% 

98.3%-101.5% 
RSD = 2.91% 

Quenxlln3.0,^l>.GIcA 

? = 40057x 

12.5«)0 

0.9996 

3.12 

10.39 

1.56% 

99.31lr104.7% 
RSD = 3.10% 
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Nghien ciru - Ky thuat 
Ket qua th im dinh cho Hiay qui trinh 

phdn lieh cb khoang luyen linh rpng vdi gia 
Irj binh phuong cua hg so tuong quan cao 
(R^ > 0,9995), db dCing I h l hien qua ty le 
hdi phye ndm trong khodng eho phep 90 -107% ^ 
vd dp chinh xae I h l hipn qua gia Iri 

RSD <7,30%i^'ungvdin6ngdpcdcehalphan lich tu 
40-250 ppm. 

Ap dung qui trinh djnh lugng ddng thdi 
quercitrin, vitexin, scutellarein 7-0-p-D-GlcA 
methyl ester, quercetin 3-O-p-D-GlcA trong 
mgt so mau nguyfin lifiu tam sen 

Bang 4: Kel qua xae dinh ham lugng quemitiin. vitexin. scutdlarein 7-0-^-D -GIcA methyl ester. 
quercetin 3-0-^D-GlcA (mg/1(X}mg) cd tmng mdt so mau nguyen lieu tam sen (n = 3) 

Queratrin 

Vrlewn 

Scutel̂ retn 7-<>p-D-GlcA methyl ester 

Querceun 3-0-pO-Gl(J^ 

NE-r 

0,19(1.35) 

0.36 (1.38) 

0.17(1.07) 

0.21(1.34) 

Miu Hm sen loii N. nucifera 

HE-r NE-? NE-? 

0.16(1.02) 0.15(1.24) 0.09(1.09) 

0^4(0.69) 0,39(1.57) 0,28(1,14) 

0,14(1.18) 0.13(1.39) 0.09(1.45) 

0.17(1.08) 0.17(1.23) 0.09(1.19) 

(RSD%) 

NE-3' 

0.24(1.09) 

0.30(1.26) 

0.15(1.21) 

0,24(1.09) 

NE-y 

0.17(1.25) 

0.21 (1.08) 

0.13(1.53) 

0.10(1.52) 

' mua thu hai sen (tiidng 7-9 hang ndm):" khong ph& mua thu hdi sen 

Nhdn xdt Hdm lugng querc:ftrin, vitexin, 
scutellarein 7-0-jS-D-GlcA methyl ester va 
quercetin 3-0-)3-D-GlcA cd trong mau nguyen lifiu 
tdm sen dugc Ihu hdi theo mCia cao hon so vdi 
m iu dugc thu hdi khbng Iheo mua. Theo db, vdo 
miia thu hdi sen, ham lugng quercitrin (0,19%) vd 
scutellarein 7-0-j8-D-GlcA methyl ester (0.17%) dat 
cao nh l l Irong ldm sen vung Nam Bg; thdnh phan 
vitexin eb hdm lugng cao nhat Irong tdm sen vd 
dat cao nhat d vung Nam Tmng Bp (0.39%); hdm 
lugng quercetin 3-0-j8-£)-GlcA (0,24%) dpi cao 
nhit d vung Bdc B0. Cdc kel qua ban d l u ndy se 
la nhung ggi y trong vific Iga ehgn nguon nguyen 
lifiu tam sen cb hdm lugng cao edc flavonoid cb 
tdc dyng sinh hgc. 

Ket iu^n 

Qui trinh HPLC-PDA dinh lugng dong Ihdi 
quercitrin, vitexin, scutellarein 7-O-p-D-GlcA 
methyl ester vd quercetin 3-0-/3-£>GlcA ed trong 
nguyfin lipu tam sen dd dugc xay dgng Ihdnh 
cdng. Phuang phdp eb ttnh chpn Ipc, dp nhay 
cao, cho kel qud dung va chinh xdc. cd the dugc 
dp dyng d l xdc djnh hdm lugng cdc flavonoid ed 
ldc dyng sinh hgc Iren trong ngudn nguyfin li^u 
ndy, giup nang cao cdng ldc kiem tra chi t lugng 
nguyen lifiu tdm sen. 
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