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X3y dwng quy trinh dinh lwvong déng thoi vitexin va isovitexin trong
ché& pham cao lac tién bang HPLC

Bdng Trén Minh Xuén®, Trén Hitu Diing’, Nguyén Hivu Tién'*

(1) Khoa Dworc, Trwwdrng Pai hoc Y - Duorc, Bai hoc Hué

Tém tét

Pat van dé: Chat lugng, thanh phan cda ché pham cao lac tién trén thj trudng hién chua dwoc kiém
soat tét. Vitexin va isovitexin dwoc xem 13 cc chat danh dau trong lac tién va céc san phdm cla né. Muc
tiéu: Xay dung phuong phap dinh lwgng vitexin va isovitexin trong cao lac tién bang HPLC; tir d6 ng
dung xac dinh ham lwong cac chat nay trong mot s& san pham cao lac tién trén thj tredong. Dai twong va
phuwong phap nghién ctru: Phuong phap HPLC duoc xay dwng, tham dinh va &ng dung trén ddi tuvong cao
lac tién. K&t qua: cac flavon dugc chiét siéu am bang EtOH 90% trong 30 phut & 50 °C. Diéu kién sic ky: Cot
InertSustainTM C18 (4,6 x 250 mm; 5 um); pha dong: ACN — MeOH — acid acetic 2% rira giai theo gradient;
detector PDA (337 nm). Phwong phap duwoc tham dinh theo AOAC va 4p dung dé dinh lugng vitexin va
isovitexin trong cao lac tién. K&t luan: Phuong phap d3 xay dung c thé &ng dung dé dinh lwong vitexin va
isovitexin trong cao lac tién.
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Abstract

Background: Passiflora foetida extract is widely available on the market, but its quality and ingredients
are poorly controlled. Vitexin and isovitexin can be considered as two markers of Passiflora foetida and its
products. Objectives: To develop and validate an HPLC method for quantifying vitexin and isovitexin in
Passiflora foetida extracts and apply it to some commercially available extracts. Materials and methods:
After being optimized, the method was validated and applied to evaluate the amounts of vitexin and
isovitexin in some extraction products from Passiflora foetida. Results: Flavons from Passiflora foetida
extracts was extracted with 90% MeOH by sonication for 30 minutes at 50 °C. The analysis was performed
on InertSustainTM C18 column (250 x 4.6 mm, 5 um), with a mobile phase consisting of ACN —MeOH —2%
acetic acid in gradient mode of elution. The detector was performed at 337 nm. The method was validated
according to the AOAC guideline. The developed HPLC method can be applied to estimate vitexin and
isovitexin content in some extraction products from Passiflora foetida. Conclusion: The developed HPLC
method can determine vitexin and isovitexin content in some Passiflora foetida extracts.

Key words: Vitexin, isovitexin, Passiflora foetida extract, HPLC.

1. DAT VAN BE

Cay lac tién (Passiflora foetida L.), ho Lac tién
(Nhan 16ng) Passifloraceae con dugc biét dén vdi tén
goi khac nhu day chum bao, ddy nhin l6ng. Tac dung
chinh cda lac tién 13 an than, thanh nhiét, gidi doc,
trir phong thap, chéng viém, dung chirta cac bénh
mat ngd, tim hdi hép, xuwong khdp, mun nhot, &
ngla, viém loét chan, phu thiing [1], [2]. Thanh phan
héa hoc chinh cla lac tién gébm alcaloid, glycosyl

flavonoid va cic hop chat cyanogenic [2], [3]. P&
thuén tién trong st dung duoc liéu Lac tién, trén thi
trwdng xuat hién nhiéu sdn phdm bao ché dang cao
dac dugc ghi nhan chiét xuat 100% ti lac tién cla
céc co s& kinh doanh nho. Chat lwvgng, thanh phan
cla cac ché& phdm nay hién chua dugc kiém soét t6t,
gay ra nhi*ng tic hai hodc dem lai hiéu qua thap cho
ngudi st dung.
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liéu lac tién, trong dé ham lugng téng flavonoid tinh
theo vitexin dwoc dinh lwong bang phuong phéap do
quang. O Viét Nam, d3 c6 mét s6 cdng bs vé phuong
phdp dinh lwong vitexin bang HPLC trén mot sé déi
tuwong nhw vién nang lac tién hodc mét sé duoc lidu
khac chira vitexin nhu vé ddu xanh, rau dang dat
[4], [5]. Trén thé gidi, mét s& céng bé dinh lugng
vitexin hodc ca vitexin va isovitexin bang HPLC, CE,
HPTLC, UHPLC [6], [7], [8], [9], [10], [11]. P8i tuong
nghién clru cla cdc céng b6 nay déu la duoc liéu
lac tién hoac vién nang. Tuy nhién, chua cé cong
b6 vé phuwong phap dinh lvong déng thdi vitexin
va isovitexin trong céc ché& phdm cao lac tién. Do
dd nghién cliru nay xay dung moét phwong phap cé
thé dinh lwgng hai flavon trong chinh trong cac ché&
pham cao lac tién I3 vitexin va isovitexin, gép phan
kiém soat chat lwgng cla cac ché phdm & dang bao
ché& nay trén thi trwong.

2. NGUYEN LIEU VA PHUO'NG PHAP NGHEN cU'U

Nguyén liéu

M6t s6 sdn pham cao lac tién dwoc mua tir cac co
s& san xuat, ky hiéu mau M1, M2, M3, M4.

2.1. Héa chét, thiét bj

Chat déi chiéu: Vitexin ham lwgng 98% (s6 16
PRF10102941), isovitexin ham Ilwong 98%, (s6 16
PRF20111321) cung cdp bdi Chengdu Biopurify
Phytochemicals Ltd. (Trung Quéc); MeOH, ACN,
trifloroacetic acid (TFA), acid formic, acid acetic
(HPLC grade), nudc cat 2 1an va cac dung méi hitu co
dat tinh khiét k§ thuat khac.

Hé thong sdc ky 1dng hiéu ning cao SHIMADZU
SPD-M20A detector PDA, Nhat; bé siéu am Elmasonic
S100H (btrc); may ly tdm lanh Hermle Z326K (Durc);
can phan tich Sartorius Quintix125D-1S (Puc);
micropipet 100 pL, 200 pL, 1000 pL Labnet (My) va
cac dung cu thay tinh chinh xac.

2.2. Phuong phap nghién ctru

Chuan bi dung dich chuin: Pha cic dung dich
chuan gbc don vitexin va isovitexin cé néng dd 2000
ug/mL trong MeOH. Cac dung dich nay duoc pha
lodng v&i MeOH dé thu dwoc cac dung dich chuin
hén hop cé ndng do6 khac nhau.

Chuan bi dung dich thir: Can chinh xac 2 g cao cho
vao 8ng falcon. Thém vao trong éng 10 mL dung méi,
l3c xody hon hop trong 10 phut va siéu am. Loc thu
1ay dich chiét bang gidy loc, sau d6 loc dich thu duoc
qua mang loc 0,45 pm trudc khi tiém vao hé théng
HPLC. Khao sat dung madi chiét (cac ty lé khac nhau
cla MeOH — nudc, EtOH — nudc); thoi gian chiét;
nhiét do chiét. Bién dau ra dwoc lua chon 13 téng
dién tich hai pic vitexin va isovitexin. M&i diéu kién

duogc chiét 13p lai 03 [an dé 13y gia tri trung binh.

Khao sat diéu kién HPLC: Dua theo cac tai liéu
tham khao [4], [5], [6], [8], [11], nghién clru c6 dinh
cac diéu kién sac ky gom: thé tich tiém 15 pL, téc do
dong: 1 mL/phut, detector: PDA — 337 nm. Khao sat
cac diéu kién cot sac ky: cot Agilent Eclipse C18 (4,6 x
150 mm; 5 um) va cot InertSustainTM C18 (4,6 x 250
mm; 5 um); thanh phan, ty |& va chuong trinh dung
moi pha déng: ACN — nudc; ACN - dém phosphat
pH 2,5; MeOH — dém phosphat pH 2,5; ACN — acid
formic 0,1%; ACN — acid acetic 2%.

Tham dinh phuong phap phan tich theo AOAC vé
tham dinh quy trinh phan tich gdm cdc tiéu chi: Tinh
tuong thich hé théng, tinh chon loc, khoang néng d6
tuyén tinh, d6 ding, do chinh xac, gidi han phét hién
(LOD) va gigi han dinh luvgng (LOQ) [12].

Cac s6 liéu thi nghiém dwoc x{r ly thng ké trén
phan mém Microsoft Excel 2016.

3. KET QUA

3.1. Khao sat diéu kién sac ky

K&t qua khao sét trén hai cot sac ky Agilent Eclipse
C18 (4,6 x 150 mm; 5 um) va cot InertSustainTM C18
(4,6 x 250 mm; 5 um) cho thay kha ting tach vitexin
va isovitexin trén cdt 250 mm t6t hon, thé hién qua
dd phan giai 2 pic. Nghién clru d3 khao sat nhiéu hé
pha dong vé&i cac ché do dang dong & cac ty 1é khac
nhau va ché dé chwong trinh hda dung méi. Két qua
cho thay cic hé dung médi ACN — nudc, ACN — dém
phosphat pH 2,5, MeOH — dém phosphat pH 2,5,
ACN — acid formic 0,1% & cdc ty 1& khac nhau déu cho
két qua phan tidch chat khong t6t, hodc thoi gian riva
giai kéo dai. Trong khi dé véi hé dung méi ACN — acid
acetic 2%, cac pic vitexin va isovitexin phan tach t6t
va tach khdi céc tap trong mau thir. Khdo sat hé dung
mai nay & cac ché& do gradient khdc nhau nham gidm
thoi gian phan tich, d6ng thai ddm bao céc théng s6
sac ky phu hop.

biéu kién sac ky sau khi dwoc tdi wu nhu sau:

o C6t InertSustainTM C18 (4,6 x 250 mm; 5 um).

o Detector PDA, budc séng phat hién: 337 nm.

o Pha dong: ACN (A) - MeOH (B) - Dung dich acid
acetic 2% (C). Chuong trinh rira giai gradient: 16,8% A:
2% B :81,2% C (0 - 6 phut), 21% A: 2% B : 77% C (20
phit), 16,8% A: 2% B : 81,2% C (21 - 30 ph(t).

o Téc dd dong: 1,0 ml/phut.

o Thé tich tiém: 15 pL.

3.2. Quy trinh x{r ly mau

K&t qua khao sat dung méi, nhiét d6 va thoi gian
chiét hai hoat chét vitexin va isovitexin trong cao lac
tién dwoc thé hién & Hinh 1. Khdo sat dung moi chiét
cho thay EtOH 90% cho hiéu suat chiét hai flavon
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cao nhét, t&6t hon dung mo6i MeOH va céc ty 1é khac
nhau ctia hdn hop con - nudc. S dung dung moi
nay dé khao sat nhiét do6 chiét siéu 4m cho thay 50°C
I3 nhiét do chiét t6t nhat, tuwong tu, thoi gian chiét
t&i wu la 30 phut.

Nhuw vay, quy trinh chiét cao lac tién duoc téi wu

nhu sau: can chinh xac 2 g cao cho vao 8ng falcon.
Thém vao trong 6ng 10 mL dung mdi EtOH 90%, lac
xody hdon hop trong 10 phdt va siéu am trong 30
phut & nhiét d6 50°C. Loc thu 1ay dich chiét bang giady
loc, sau d6 loc dich thu duoc qua mang loc 0,45 um
trudce khi tiém vao hé théng HPLC.
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Hinh 1. Khao sat cac diéu kién chiét vitexin va isovitexin tir cao lac tién:
dung mdi, nhiét dé va thai gian chiét

3.3. Tham dinh quy trinh

Tinh phi hop hé théng

Tinh phu hop hé théng dwoc xac dinh bang cach tién hanh tiém 13p lai 6 [an dung dich chuan hén hop
vitexin 100 pg/mL va isovitexin 50 pg/mL. K&t qua trinh bay & Bdng 1.

Bang 1. Khao sét tinh pht hop hé théng sic ky (n = 6)

t. (phat) S (mAU.s) N T, R,
Trung binh 15,004 4406766 7076 1,13 -
Vitexin
RSD% 0,19 0,38
Trung binh 16,435 2092266 8446 1,102 2,00
Isovitexin
RSD% 0,17 0,50

Ghi chd : t.: thoi gian luu; S: dién tich pic; N: s6 dia ly thuyét ; T.: hé s6 kéo dudi; R : D6 phan giai

RSD cua cac théng s6 thoi gian lwu, dién tich pic déu nhd hon 2%, s6 dia ly thuyét (N = 2000), hé s6 bat
d3i (0,8 < T, < 1,2) va hé s6 phan gidi thé hién kha nang tach 2 pic ké canh (R 2 1,5) cho thay hé théng sac ky
chon lya 13 twong thich cho viéc phan tich dinh lwong 2 hop chat flavon.

Tinh ddc hiéu

Ti€n hanh sac ky céc dung dich mA3u trang, mau chuan hdn hop, chuan vitexin, chuan isovitexin, mau cao
M1 va mau cao M1 thém chuan. Céc sdc ky d6 va k&t qua chong phd UV- Vis cla vitexin, isovitexin trong mau
chudn va m3u cao duoc thé hién & Hinh 2.
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Hinh 2. Cac sdc ky d6 (a): mau trang; (b): mau chuan hon hop; (c): mau chuan vitexin; (d): mau chuan
isovitexin; (e): mau cao M1; (e): mau cao M1 thém chuan; két qua chong phé UV — Vis: (g) pic vitexin
va (h): pic isovitexin

Trén sic ky d6 mau tring tai thoi diém twong
trng thoi gian luu cla pic vitexin va isovitexin khong

tich ¢ tinh dac hiéu cao.
Khodng néng dé tuyén tinh

xuat hién tin hiéu la; cac phd UV-Vis clia pic vitexin va
isovitexin trong mau chuan va thir cho thay s twong
doéng; bén canh d, kiém tra d6 tinh khiét pic vitexin
va isovitexin trén sac ky d& mau cao déu cho gia tri

Chuan bj mot day dung dich chudn hén hop cé
néng do vitexin tir 10 - 500 pg/mL va isovitexin tir 5
- 250 pg/mL. Tién hanh sic ky theo céc diéu kién d3
chon. Danh gid méi twong quan gitra ndng d6 va dién

purity index xap xi 1,000, cho thdy quy trinh phan

tich pic qua bdng 2 va hinh 3.

Bang 2. Twong quan gitta ndng d6 hoat chat va dién tich pic

C (ug/mL) 10 20 100 250 500
S (mAU.s) 445632 891178 4413150 10961947 21618183
Vitexin Puong chuan y = 43226x + 58323
R? = 0,9999
SG liéu thong ké F=57747,8; t =240,308;t, = 1,276
C (ug/mL) 5 10 50 125 250
S (mAU.s) 210236 419730 2091557 5198019 10218883
Isovitexin Puong chuan y = 40878x + 30388
R? = 0,9999

S6 lidu théng ké

F=37693,5;t =194,148;t =1,136
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Hinh 3. D0 thj biéu dién sy phu thudc gitta dién tich pic va ndng dd vitexin va isovitexin.
K&t qua cho thay trong khoang néng dé khao sat cla vitexin va isovitexin cé sy twong quan tuyén tinh giita
dién tich pic va nong do. Su phu thudc nay khé chat ché thé hién qua binh phurong hé s6 twong quan R, = 0,9999.
Do chinh xac
Tham dinh dé chinh xac trén mau cao M1. K&t qua trinh bay & Béng 3.
Bang 3. K&t qua khao st do chinh xac trén duoc liéu va cao M1 (n = 6)

Vitexin Isovitexin
% HL+ SD, % RSD, % % HLt SD, % RSD, %
Do lap lai 0,0457 + 0,0013 2,88 0,0197 + 0,0006 2,86
D0 chinh xac trung gian 0,0474 + 0,0010 2,13 0,0192 + 0,0005 2,86

Ghi chu: SD: D6 léch chuan, RSD: D6 léch chuan tuong déi

K&t qua danh gia do chinh xac cho thay gid tri RSD déu nho hon 3% d6i véi ca hai hoat chat, do dé quy
trinh dat yéu cau vé dé chinh xac theo AOAC d6i véi cdc mau phan tich cé6 ham lugng duédi 0,1%.

Do dung

Do dung duoc xac dinh bang k§ thuat thém chuan, lvgng chuan thém vao bang 10%, 20%, 100% luong
duoc chat cé trong 5 g mau cao lac tién. X& ly mau va tién hanh sic ky mau thir khdng thém chudn va mau
thir c6 thém chudn, méi mau thyc hién 3 [an. Tinh ty 1& thu hoi (%), k&t qua dwoc trinh bay trong Béng 4.

Bang 4. K&t qua khao sat dd dung trén mau cao (n = 3)

Ty Ié thu héi trung binh (%)

Mdrc thém chuan Vitexin Isovitexin
10% 103,54 100,99
20% 98,52 102,59
100% 103,88 96,49

D6 dung dat yéu cau cho mét quy trinh dinh lwgng véi ham lwvong hoat chat trong cao < 0,1% véi ty & thu
héi trung binh cho phép 13 90 - 108%.

Gidi han phdt hién (LOD) va gidi han dinh lvgng (LOQ)

Gia trj LOD, LOQ duwoc xac dinh bang ty s6 tin hiéu/nhiéu nén (S/N), LOD la ndng do ma tai dé S/N = 3; LOQ
|3 ndng d6 ma tai d6 S/N = 10. K&t qua thu duoc gid tri LOD cla vitexin va isovitexin [an lvot 12 0,5 va 0,25 pg/
mL, gia tri LOQ cla vitexin va isovitexin [an lwot 1a 1,5 va 0,75 pg/mL.

Ung dung phuong phdp

Ung dung quy trinh da thdm dinh dé xac dinh ham lwgng vitexin va isovitexin trong mot s6 ché pham cao
lac tién trén thi trweong (Bang 5). Tién hanh x{r Iy mau, 13p lai 3 1an va |8y két qua trung binh.

Bang 5. K&t qua khao sat ham lwgng vitexin va isovitexin trong cao Lac tién (n = 3)

STT Doi twgng Ham lwgng vitexin (mg/g) Ham lwgng isovitexin (mg/g)
1 Cao M1 0,4566 0,1973
2 Cao M2 0,0014 0,0070
3 Cao M3 - -
4 Cao M4 0,0064 0,0003

Ghi chd: (-) Duéi LOD cla phuwong phap
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K&t qua trén cho thay co suw khac biét kha Ién ham
lvong vitexin va isovitexin trong cao lac tién gilra
cdc co s& san xuat. Ham luvong hai flavon trong ché
pham cao M1 cao nhét, cic ché pham M2 va M4 cé
ham lwong thap, trong khi ch€ phdm cao M3 c6 ham
lwong flavon thap duwdi gid tri LOD cla phuwong phép.

4. BAN LUAN

Quy trinh xi& ly méu

X ly mau nham tach I8y hoat chat can dinh
lwong va loai bd tap tir dugc liéu. Trong nghién clru
nay, phuong phap duoc chon lya 13 chiét siéu am
vi day |a phuong phép phd bién, don gian, dé thuc
hién, song siéu am tang cwong xdo tron duoc liéu,
tang dién tich tiép xuc gitra dung méi va duoc liéu,
pha v& mang té& bao gitp dung moi dé dang hoa tan
hoat chat nén rut ngan thoi gian chiét.

Nghién clru d3 khao sat diéu kién chiét t6i wu
hai flavon trong cao lac tién vé&i cac yéu t8 dung moi
chiét; thoi gian chiét; nhiét d6 chiét. Cac dung maoi
duwoc khdo sat 1a dung méi théng dung (céc ty &
khac nhau cla MeOH — nuwéc, EtOH — nudc), déu 13
cac dung méi cé dé phan cuc, thuong sir dung dé
chiét duoc liéu. Do cac san pham cao lac tién thudng
duwoc san xuat bang phuong phap chiét nuwédc hodc
hén hgp cdn — nudc nén phan I6n hgp chat chiét
duoc trong cao la hgp chat phan cuc, nén dung méi
trén duwoc lua chon dé khao sat. K&t qua cho thay
EtOH 90% cho hiéu suat chiét cao nhat. MeOH duwoc
xem la dung méi van ndng nhung kha nang chiét hai
flavon ra khdi cao khong tét bang EtOH 90%, dong
thoi céc ty 1€ khéc cta con - nwédce cho kha nang chiét
kém hon EtOH 90%. Két qua nay kha twong dong
v3i mot s6 nghién ctru ciling s&r dung cac hé nudc
— alcol khac nhau dé chiét flavonoid ra khéi mot s6
loai thubc chi Passiflora [4], [5]. Tuy nhién, trong cac
nghién ctru trén, d6i tvong phan tich 13 duoc lidu lac
tién, hodc ché& pham vién nang citng chita hdn hop
cao khé duoc liéu, do d6 thanh phan trong cao dac
lac tién & nghién clru nay cé do phan cuc khac, dan
dén kha ndng hoa tan cla cao trong cac dung méi
¢6 ham lugng nudc cao trén 30% (EtOH 70%, EtOH
60%) thap hon hon so véi dung méi chira phan 1én
la ancol. Thoi gian chiét va nhiét d6 chiét cling dwoc
khao sat dé xac dinh cac théng s t&i wu cla qud
trinh chiét, dam bao chiét dugc t8i da lugng vitexin
va isovitexin trong cao.

Quy trinh phéan tich HPLC

Nghién cru d3 dua ra dwoc quy trinh sdc ky toi
wu trong diéu kién phong thi nghiém, cho hinh déng
pic vitexin va isovitexin sac nhon, can ddi, hé dung
mai gradient dwoc thiét k& nham tach duoc hai pic

vitexin va isovitexin ra khdi nhau va khdi cac thanh
phan khdac trong cao. Do ciu tric héa hoc cla hai
flavon nay gan giéng nhau va twong tu cac flavonoid
khac trong cao lac tién nén dac tinh ly hda cac hop
chat nay kha giéng nhau, dan dén viéc khé khin
trong tach cdc hop chat trén. Do d6, nghién ctu d3
khao sat nhiéu hé dung méi véi cac thanh phan, ty &
khac nhau dé lya chon diéu kién sic ky cé thé tach
duwoc cac chat. Ché do rira gidi ddng dong va gradient
cling dwoc kho sat dé vira tach dugc cac chat, dong
thoi rlra giai hét cac pic tap va rut ngan thoi gian
phan tich. Téng thoi gian phan tich mot mau 1a 30
phat, ddm bao pic hoat chat duoc tadch hoan toan,
cdc tap chat rira giai hét ra khai cét, han ché tich tu
gay ban cot va dam bao 4p suat hé théng 6n dinh.
Khé nédng trng dung ctia phuwong phdp
Hién nay, nguoi tiéu dung cé thé dé dang mua
duogc cac san pham dugc dan nhan cao lac tién trén
cac trang thuong mai dién tlr hodc co sé kinh doanh
san pham duoc liéu. Phan I&n san pham nay duoc
bao ché thi céng, cac co s& san xuat niu cao va cd
déc cao theo phuwong phap truyén théng, vi vay chat
lwong cla cac sdn pham nay rat kho kiém soat. Trong
khi d6 Duoc dién Viét Nam V mdi chi cé chuyén luan
vé duoc liéu lac tién, trong dé t8ng flavonoid tinh
theo vitexin dugc dinh lwong bang phuwong phép do
quang. C4c nghién clru vé kiém soat chat lwong tap
trung trén déi twong dwoc liéu hodc ché pham vién
nang nhiéu thanh phan. Do d6 viéc cé quy trinh danh
gid chat lwgng san pham cao lac tién 1a can thiét.
Két qua danh gid ham lwong vitexin va isovitexin
c6 sy khac biét kha 16n gilra cac co s& sdn xuat, trong
dd c6 san pham con khdng phat hién duoc cac hoat
chat nay trong cao. Nguyén nhan cé thé do nguyén
liéu ban dau khac nhau vé dia diém va thoi gian thu
hai. Bén canh d6, phuong phdap ché bién giira cac co
s& san xuat khdng déng nhat cling 13 nguyén nhan
dan t&i s khong déng nhat trong chat lvong cao.
Trong bdi canh nhiéu ngudi dang muén tiép can
v@i thudc ngudn gdc thién nhién, su khédng ddng nhat
vé chat luvgng cao lac tién thé hién qua sy chénh l&ch
dang k& ham luong hai flavon, cho thay can thiét dé
quy dinh gidi han dudi cda ham lugng cac vitexin
va isovitexin trong cdc ché& phadm cao lac tién dé gop
phan nang cao chat lvong san pham.

5. KET LUAN

Tlr cac két qua nghién cru cho thay, quy trinh da
xay dyng dugc phuong phdp dinh lwgng vitexin va
isoviteixn trong cao lac tién bing HPLC c6 d6 chinh
xac cao, d6 dung t6t, khodng tuyén tinh phu hop,
tinh phu hop hé théng, tinh chon loc cao va quy trinh
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xt ly mau khd don gidn. Phuong phap nay d3 duoc
ap dung dé dinh luvgng vitexin va isoviteixn trong ché
pham cao lac tién.

L&i cdm on: Nghién ciu nay duoc tai tro boi
Trudng Pai hoc Y - Duoc, Pai hoc Hué thdng qua dé
tai NCKH cap trwdng ma s6 20/23.
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