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Toém tat

O Viét Nam, vo than nic nic (Cortex Oroxyli) 12 thanh phan trong nhieu cheé pham thudc duge liéu va thyc pham chirc
nang. Thanh phan flavonoid chinh trong vo niic nac 1a baicalein, chrysin va oroxylin A c6 nhiéu hoat tinh dugc ly da dugc
chirng minh. Trong nghién ciru nay, 1,1 g baicalein phéan lap tir nlic ndc dwgc tién hanh thiét 14p chat doi chiéu theo hudng
dan ISO guide 35; d¢ tinh khiét dugc cong bo la 98,11%. Sau d6, quy trinh dinh lwgng dong thoi 3 hgp chét baicalein,
chrysin va oroxylin A duoc xdy dung dé danh gia ham luong cac chat nay trong nguyén liéu vo than niic nac. Phuong phéap
dinh lugng sir dung cot Hibar C,g (250 x 4.6 mm; 5 um), pha dong la hon hgp acid trifloroacetic 0,05% (A) va acetonitril (B)
theo chuong trinh dung moéi: 35-60% B (21 phit); 60-80% B (1 phut); 80% B (13 phut), toc d6 dong 1,2 mL/phut va phat
hi¢n & budc séng 270 nm. Phuong phap phan tich dugc danh gia tinh twong thich hé thong, d6 dac hiéu, do tuyén tinh, d
dung, do chinh xdc, gi6i han phat hién (LOD), va giéi han dinh lugng (LOQ). Két qua ching minh phuong phap dinh lugng
céc flavonoid bang HPLC-PDA c6 thé dung dé nang cao tiéu chuan danh gia dugc liéu nic nac.

Tir khoéa: Nuc nac, Oroxylum indicum, Baicalein, Chrysin, Oroxylin A, Chat doi chiéu, Dinh lwong HPLC.

Summary
Establishment Baicalein as a Reference Compound and Development HPLC-PDA Method for Simultaneous
Quantification of Baicalein, Chrysin and Oroxylin A in Cortex oroxyli

In Vietnam, the stembark of Oroxylum indicum (Cortex oroxyli) is an ingredient of many dietary supplements and
pharmaceutical products. Baicalein, chrysin and oroxylin A have been determined as the main flavonoids with many proven
biological activities. In this study, 1.1 g of baicalein isolated from Oroxylum indicum was established as reference compound
according to ISO Guide 35. Then, a HPLC-PDA method was established for simultaneous quantification of baicalein, chrysin
and oroxylin A in Cortex Oroxyli. The analysis was carried out using Hibar C18 (250 x 4.6 mm; 5 pum) column; gradient
mobile phase trifloroacetic acid 0.05% (A) - acetonitrile (B) - gradient: 35 - 60% B (21 minutes); 60 - 80% B (1 minutes);
80% B (13 minutes), at flow rate 1.2 mL/min and detector wavelength 270 nm. The analytical method was validated for the
system suitability, specificity, linearity, precision, accuracy, limit of detection (LOD) and limit of quantification (LOQ).
These resuts have indicated the flavonoid quantification method by HPLC-PDA could be used for improving the quality
control of O. indicum.

Keywords: Oroxylum indicum, Baicalein, Chrysin, Oroxylin A, Reference compound, Quantification, HPLC.
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1. Pit vin dé

Nuc nac (Oroxylum indicum (L.) Vent.) la
dugg liéu duoc sir dung phd bién trong y hoc ¢o
truyen chira cac bénh vang da, di ing, man ngua
ho, viém hong... [1] Hai bo phan dung cua ntc
nac thu'orng duorc su dung 1a vo than (Hoang ba
nam) va hat duoc st dung la thanh phéan trong
cac ché pham thudc dugc lidu va thuc pham chirc
nang [2] Vo than nic nac (Cortex oroxylz) duogc
dua vao chuyén luan Dugc dién Viét Nam V [3]
Thanh phan héa hoc chinh trong niic nac 1a cac
flavonoid c6 nhiéu tac dung sinh hoc déng chu y
nhu chéng oxy hoa, khang khuan, khang viém,

OH O
Baicalein

{rc ché té bao ung thu... [2]. P6i v6i vo than nuic
nac, cac flavonoid chinh dugc xac dinh la
baicalein, chrysin va oroxylm A (Hinh 1), tuy
nhién chuyen ludn danh gia chat luong dugc ligu
v than nuc nac trong Dugc dién Viét Nam V chi
dirng & mirc chi tiéu ham luong chét chiét dugc,
chua c6 chi tiéu dinh lugng céc thanh phan
flavonoid chinh nay. Do d6 nghién ciru thuc hi¢n
viéc thiét lap chét déi chiéu baicalein tir vO than
nic nac va xay dung phuorng phép dinh lugng
dong thoi baicalein, chrysm va oroxyhn A bang
HPLC-PDA nhim nang cao mirc tiéu chuin kiém
nghiém cho dugc liéu nuc nac.

OH O OH O

Chrysin

Oroxylin A

Hinh 1. C4u triic hoa hoc céc chat baicalein, chrysin va oroxylin A

2. Poi twgng va phuong phap nghién ciru

2.1. Boi tueong nghzen cueu

Vo than nic nac (Oroxylum indicum) thu hai
tai Binh Phudc vao thang 3/2022. Mau dugc dinh
danh boi TS. Tran Thi Van Anh - Bd mon Duorc
liéu, Khoa Dugc, Dai hoc Y Dugc tp. Ho Chi
Mmh mau luu ki hiéu NN-BP0322, lwu tai B
moén Duoc liéu, Pai hoc Y Dugc tp. HO Chi
Minh. Nguyén lleu sau khi thu hai duoc phoi kho
xay nho roi rdy qua cd rdy 0,22 mm, bao quan ¢
noi kho mat. 2,2 g baicalein dugc phén lap tu 3
kg vo than nuc nac tai by mon Duoc lidu, Dai hoc
Y Duoc - HCM (thong qua cac budc bao gom
chiét ngdm kiét voi con 96%, két tua biang cach
thém nudc, phan tach bang sac ky cot pha thuén
va tinh che bang céach ket tua lai sau khi lam bay
hoi dung moi) va dugc danh gia nguyén ligu dau
vao cho viée thict 1ap chat doi chicu (Dinh tinh
bing DSC, IR, UV-Vis, MS, NMR va xic dinh
d6 tinh khiét bang SKLM, HPLC) 1,1g balcaleln
nay dugce dung lam nguyén liéu dé thiét 1ap chat
déi chiéu.

Dung méi héa chit: oroxylin A va chrysin
cling dugc phan lap tir vo than nic nac (c6 do
tinh khiét 100,0% duogc xac dinh bang HPLC-
PDA) duogc cung cap bdi by moén Dugc ligu,
Khoa Duoc, Pai hoc Y Dugc tp. H6 Chi Minh;
Acetonitrile - ACN, methanol - MeOH (tiéu
chuan sac ky long, Merck), acid formic, acid
trifloroacetic - TFA (tiéu chuan phéan tich,
Merck), nu6e cat 2 1an.

Thiét bj phén tich: Hé thong sic ki 1ong hiéu
nang cao HPLC-PDA (Waters Alliance 2695XE
dau do PDA Waters 2996,); Cot sic ky pha dao

Hibar C18 (250 x 4,6 mm; 5 pm); Hé thong sac ky
long phéan tich nhanh UFLC LC 20 - UV
(Shimadzu,); Cot sac ky pha dao Inspire C18 (250 x
4,6 mm; 5 ;,Lm) Hé thong cong hudng tir hat nhin
do phan g1a1 cao NMR AVANCE NEO 400 MHz
(Bruker) may quang pho UV-Vis (Thermo); May
quang phd hong ng0a1 FTIR IR Affinity-1S
(Shimadzu), ti déng ong Labconco Protector Glove
Box; Can phén tich CP-2250 c6 d6 nhay 0,01 mg
(Sartorlus) Bé siéu 4m T840 DH (Elma); Mdy quét
nhiét vi sai DSC 204 F1 Phoenix 180°C dén 700°C
(NETZSCH). May do phan tich nhiét trong truong
(TGA) Metler Toledo.

2.2. Phwong phap nghién ceu

Thiét lgp chat doi chteu

Xdc dinh dg tinh khiét baicalein bang HPLC-
PDA theo phwong phdp qui vé 100% dién tich
pic: Khao sat pha dong la chuong trinh dung moi
tur ty 1€ 1:99 dén 99:1 (A:B, v/v), trong d6 A la
ACN va B la nudc hoac acid formic 0,01% hodc
TFA 0,05%. Lya chon pha dong phu hgp cho pic
baicalein tach hoan toan véi céac tap chat khac va
c6 thoi gian luu hgp ly (nhé hon 20 phut). Qua
trinh thyc nghiém lya chon pha dong 1a hon hgp
dung moi (A) acetonitril va (B) TFA 0,05% (30-
90%A trong 20 phut, 90%A trong 10 phut, 90-
30%A trong 1 phuat, 30%A trong 9 phﬁt). Céc
diéu kién sdc ky khac bao gom budc song phat
hién la 270 nm, téc d6 dong 1,0 mL/phut, thé tich
tiém mau 1a 10 pl, nhiét do cot 45°C. Méu thr:
baicalein 0,5 mg/mL trong methanol (500 ppm).
Miu tring: Methanol. Mau thir phan hity trong
acid/’kiéem/hydroperoxid: Thém 1 mL acid
hydroclorid 1 N hodc 1 mL natri hydroxyd 1 N
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hodc 1 mL dung dich hydroperoxid 30% tuong
img vao 10 mL dung dich baicalein 0,5 mg/mL,
tron déu, dé yén 60 phut, trung hoa mau trude khi
tiém. Thim dinh_quy trinh theo huéng din cia
ICH va AOAC gdm céc chi tiéu: tinh twong thich
hé thong, tinh dic hiéu, tinh tuyén tinh va do
chinh xac va do ding.

Dong g0i va danh gia do dong nhat 16 trong
quda trinh déng goi [4]: Chat d6i chiéu diéu ché
duoc dong thg‘mh lo (10 mg/l(_)), trong moi truong
khi Nito, d0 am 30% RH ¢ 25°C, sur dung lo thuy
tinh nau, han kin, c6 16p dém. Lay ngau nhién
cac lo (s6 lo YN + 1) dé danh gla do dong nhét
16 trong qua trinh dong goi, xir ly so li¢u thong ké
bang phép kiém ANOVA.

Danh gia do dong nhat lién phong thi nghzem
[5]: Chat (101 chiéu diéu che sau khi dat yeu cau ve
do dong nhét 16, dwoc ldy ngiu nhién va tién hanh
dinh luong tai 3 phong thi nghiém (PTN) doc lap
dat GLP hoac ISO 17025 (Khoa Thiét lap chat
chuén va chat d6i chiéu, Khoa nghién ctru phat tnen,
Khoa Kiém ‘nghiém My pham) thuéc Vién Kiém
Nghi¢m thuée tp. HCM. Mdi PTN dinh lugng 6 lo,
moi lo dugc phén tich hai lan trén cung quy trinh.
Tap hop cac két qua cia 3 PTN tham gia (n = 18)
danh gia két qua theo ANOVA. Xéc dinh gia tri
cong bo trén phiéu klem nghiém (CoA).

Xay dung va tham dinh quy trinh dinh lugng
batcalem, chrysin va oroxylin A trong voé thin
nuc ndc bang HPLC-PDA

Khao sat diéu kién sdc ki: Khao sat budc song
phét hién ddng thoi 3 chét, pha tinh (C8 C18)
pha dong (loai dung moi; thanh phan céc acid va
nong do phu hop); chuong trinh pha dong (rira
giai dang dong va gradient); toc d§ dong (0,8 -
1,0 - 1,2 mL/phit); nhiét d9 cot (35 - 40 - 45°C).

Khao sdt quy trinh chudn bi mau: Khao sat
phuong phap chiét xuit (dun hoi lwu va siéu am),
dung moi (EtOH, EtOH 70%; EtOH 50%; EtOH
30%, MeOH; MeOH 70%; EA), nhiét do, thoi
gian, sO lan chiét xuit dugc liéu dé thu dugc ham
Twong 3 chét dinh lugng cao nhit.

Quy trinh dinh luong sau khao sat:

- Dung dich chuin gbc: c6 ndng d¢ baicalein
500 pg/mL, chrysin 1000 pg/mL va oroxylin A
1000 ug/mL trong methanol.

- Giai mau chuan: Pha lodng dung dich chuén
gbe cua 3 chat bang MeOH dé thu duoc 7 dung
dich hdn hop c6 3 chit c6 cac mirc nong do

250,00 - 125,00 - 62,50 - 31,25 - 10,00 - 5,00 -
1,00 pg/mL.

- Mau chuan Pha lodng dung dich chuén goc
cua 3 chit bing MeOH dé thu dugc dung dich c6
ndng d¢ baicalein 50 ppm, chrysin 10 ppm va
oroxylin A 10 ppm.

- Mau thir: Cén chinh x4c khoang 100 mg mau
bot vo than nic nac (dd qua ray so...) cho vao
ong nghiém ly tdm (10 ml), thém 5 ml EtOH
50%, siéu am 30 phut. Sau d6 ly tAm véi toc do
4500 vong/phut trong vong 5 phut, chuyén toan
bo dich vao binh dinh mirc 10 ml. Thém 5 ml
EtOH 50% vao phan cin con lai va tién hanh
chlet lan hai véi quy trinh nhu trén. Dung dich
lan hai duoc gop v6i dich lan mot vao binh dinh
muc 10 ml va b6 sung cho du the tich bang EtOH
50%. Sau d6 pha lodng 4 1in bang EtOH 50% va
loc qua mang loc milipore 0,22 pum thu duogc
dung dich mau thir dung cho phan tich HPLC.

- Mau thir k1em tra LOD, LOQ: Duya trén
phuong trinh tuyen tinh xac dinh dugc tir két qua
sac ky giai mau chuén, tién hanh pha loang mau
thir d& thu dugc cic dung dich c6 nong dd
baicalein 0,5 ug/mL va 1 pg/mL, nc}ng do
chrysin 0,05 pg/mL va 0,2 pg/mL, nong do
oroxylin A 0,05 ug/mL va O 2 pg/mL. Tién hanh
sic ky va tinh ty so SN bing phin mém
Empower 4.0.

- Dicu ki¢n phan tich: H¢ théng sic ky long
hiéu niang cao ghép dau do PDA Waters Alliance
2695XE-2996; Cot sic ky pha dio Hibar C18
(250 x 4,6 mm; 5 pm); Nhiét d6 cot 45°C; Pha
dong la acid trifloroacetic 0,05% (A)- acetonitril
(B) theo chuong trinh dung méi: 35-60% B (21
phut); 60-80% B (1 phut); 80% B (13 phut); Toc
d6 dong 1,2 mL/phut; Thé tich ti€ém mau 10 pl;
Budc song phét hién 270 nm.

Danh gia quy trinh dinh leong: Quy trinh
dinh luqng dugc danh gia theo huéng dan cua
ICH [6] va AOAC [7] bao gbém: Tinh tuong thich
h¢ thong, tinh dic hiéu, khoang tuyén tinh, gi6i
han phat hién (LOD), giéi han dinh lu'ong (LOQ),
do lap la1 d6 chinh xac trung gian va dg dang.

3 Ket qué nghién ciru

Thiét lgp chat doi chteu baicalein

Xac dinh do tinh khtet cuia baicalein

_Qua cic khao sat vé hé dung moi, lya chon
diéu kién phéan tich HPLC xac dinh d¢ tinh khiét
cua baicalein nhu sau:

Bang 1. Két qua thim dinh quy trinh dinh lugng baicalein

Chi tiéu Yéu cau Két qua
Tinh tuong thich hé S0 dia ly thuyét N > 2000 20930
théng Heé so doi xtmg t < 2,0 1:27
RSD (thoi gian luu) < 2% 0,10
RSD (dién tich pic) <2% . 0,87
Tinh ddc hi¢u Mau tréng, mau phan huy trong acid, kiém va peroxid; khong anh huong Pung
dén két qua phan tich mau thir.
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Chi tiéu Yéu cau Két qua
Phuong trinh hoi quy tuyén tinh xay dung trén day nong d6 0,06 ; 0,08; & i
B 0,10; 0.12; 0,14 mg/mL trong methanol 2o ee
oy Khoang tuyén tinh (ug/mL). 60 - 140
Heé so6 tuong quan r > 0,998 0,9999
T, Do lap lai RSD (n=6) < 2% 0,18%
3} itk X5 D6 chinh xac trung gian RSD (0= 12) < 3% 0.15%
Tién hanh sac ky 9 dung dich thir 4o dung c6 nong d9 baicalein thém
vao tuong ung 60%; 100%, 140% s0 véi ndng @6 chat baicalein dugc
ik pha (1,0 mg/ml) (m01 nong d6 3 mau). Tinh luqng chuén tim lai twong o/ _ o
B) ding ung bang cach suy ra tir dudng tuyén tinh, tir 46 tim dwoc ty 1é phuc hoi 98,0% - 101,9%
tuong g
Do phuc h01 tir 98,0% dén 102,0%

Klem tra nguyén Izeu dau vao
Két qua danh gia nguyén li¢u diu vao cho
viéce thiét lap chat d6i chiéu baicalein duoc trinh

bay trong Bang 2, dat yéu cau dé tién hanh cac
budc tiép theo.

Bing 2. Két qua danh gia nguyén liéu diu vao cua baicalein

Chi tiéu Yéu cau Két qua
DSC 260 - 280°C Dun (271, 5°C)
IR C6 tin hién cia nhém -OH (¢ C-5) va C = O(C-4) 3408,6 cm™ va 1657,7 cm” - Dung
Pinhtinh | UV-Vis Amax =270+ 2 nm va 206 + 2 nm Amax (MeOH): 269 va 206 nm - Pung
MS Phu hop vai CTPT C;sH;0O0s , MW: 270,24 ESI(-) [M-H] 269,4 m/z - Ping
'H-NMR (400 MHz, DMSO-d¢): Jy (ppm)
6,94(1H, s, H-3), 6,64 (lH s, H-8), 8,06 (2H,
Phu hgp véi TLTK [8] dd, J = 8,0; 15Hz,C-2/6) 759(2H dJ=
'H-NMR (400 MHz, DMSO-de): dy (ppm) 8,0 Hz), C-3'/5"),7,60 (1H, m, C-4")
6,91(1H, s, H-3), 661 (IH s, H-8), 8,04 (2H, dd, 13C NMR (100 MHz, DMSO -d¢) dc (ppm):
J= 80 1,5 Hz, C-2'/6"), 7 55(2H,d,J=8,0 Hz, 162,3 (C-2), 103,9 (C-3), 181,5 (C-4), 153,0
c-3'/5"), 7,58 (1H, m, C-4"). (C-5), 128,7 (C-6), 146,3 (C- 7), 934 (C-8),
NMR | *C-NMR (100 MHz, DMSO -ds) éc (ppm): 1492 (C -9), 103,9 (C -10), 130,3 (C 1), 125,7
162,8 (C-2), 104,4 (C-3), 180,1 (C-4), 153,6 (C- (C-2 '16"), 128,7 (C3'/5"), 131,2 (C-4")
5), 129,3 (C-6), 146,9 (C-7), 94, 0 (C-8), 149,8 Phd HMBC 6 tuong tac gitra H-3 véi C-2, C-
(C9) 104,2 (C 10) 130,9 (C- 1) 126,2 (C-i4,C-5,C-1' va H-8 véi C-5, C-10, C-7, C-8 va
2'/6"), 129,0 (C3'/5"), 131,7 (C-4") C-4 gitip khﬁng dinh céu tric
Dir ligu pho ctia chit nguyén liéu hoan toan phu
hop véi sb liéu cia TLTK - Ping céu tric
Baicalein
Xac dinh Trién khai 3 h¢ dung mdi, chi xuat hién 1 vet
d9 tinh P, duy nhét. trén sic ky dd e
khiét HPLC % dién tich dinh > 95% DPat (97,97%)

Xac dinh ham am cia nguyén liéu dau Vao
baicalein: Két qua do DSC va TGA cho thay
méiu khong con dung méi tén du (khéng c6 su

DSC {mWimg) Flow {mimin]
ten
2 20
: )___—__ﬂ
20
01
4
A 18, 150
2
Onset 248 migon5°C
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giam khéi lugng ddng thoi v6i qua trinh thay
dbi nhiét lugng trong khoan nhiét <150°C)
(Hinh 2).

I e
L

Hinh 2. Két qua do DSC (a) va TGA (b) clia mau baicalein nguyén ligu
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Dong goi va danh gia do dong nhat 16 trong
qud trinh dong goi

Két qua d¢ tinh khiét sic ky khi danh gia do
dong nhat 16 1a 98,18%, RSD (n=10, %) = 0,17
cho thay céc lo co tinh dong nhét sau dong goi.
Két qua do tinh khiét khi danh gia o dong nhat
lién phong thi nghiém lan Iwot 1a 97, 89%
(PTN1); 97,94% (PTN2); 98,00% (PTN3). Ket
qua phan t1ch ANOVA (Ftn = 0,028< Fyo5 =
3,682) cho thiy két qua dinh lugng gitra 3 _phong
thi nghiém khac biét khong c¢6 y nghia thng ké,
ham lugng chat phan tich khong phu thudc vio
phong thi nghlem tham gia danh gia.

Xdc dinh gid tri an dinh, gid tri cong bé

Bang 3. Két qua tinh gia tri 4n dinh ham lugng (%)
cua baicalein (n=18)

Chuky0 Chukyl Chuky2 Chuky3
DL goc u = o
(%) xi*1 xi*2 xi*3
s* 0,1557  0,1601 0,1601 : 0,1601
3 0,23 0,24 0,24 0,24

Chu ky 0 [ Chuky 1 | Chu ki'2 [Chu ky 3
D:;/f;’c xi*1 xi*2 xi*3
x5 9785 9786 | 97.86
X*i5 9831 | 9835 | 9835
Trung binh | 98,11
SD 0.1427
e 08,08 9811 | 9811 | 98.1l

Sau ba lan thay ddi, s* = 0,160] va x* = 98,11
khong thay doi ¢ so thir ba sau dau phay, khi do
x* dugc chon 1a 98,11%. Tir két qua trén, tinh Z-
score cho thay tat ca 18/18 gia tri c6 [x| < 2,0.
Nhu vdy mau baicalein du diéu kién dé dang ky
chuan quoc gia vdi ham lugng duge xac dinh
98,11% tinh theo nguyén trang, do khong dam
bao do la 0,0472, d9 léch chuan 0,1601. Tién
hanh 1ap ho so chat chuan, dan nhén lo chuan va
kém theo phi€u kieém nghlem. Bao quan ¢ nhiét
d6 0 - 8°C, tranh anh sang.

Quy trinh dinh lwong dong thoi batcalem,
oroxylin A va chrysin trong vo thdn nic ndac

Dua vao quy trinh phan 1ap 3 hgp chat phan
tich, va dic diém ctia nhém hop chat flavonoid,
mot s diéu kién sac ky dugc khdo sat nhu bang
4, diéu kién sic ki 9 dugc Ira chon cho thdy cac
pic can dinh luorng tach hoan toan, dat dg tinh
khiét pic va cac thong sb sic ky (Hinh 3)

Bing 4. Két qua khao sat cac diéu kién sic ky khac nhau dé tach baicalein, oroxylin A va chrysin trong vo than nic nac

Diéu kién sac ky Baicalein Chrysin Oroxylin A

tl;:: Pha ding RT R, A, RT R, A, RT R, A,

c8 i 3,081 7 £ 53448 s - . .
i 17.388 ¢ 137 1746279 T 1447 T 117 T 51072 1 173 | 110
3 16.769 - 518 T 43358 U112 U160 Ta8461 T 161 T 1,68
3 9.642 : 130712249 77798 1147 12,795 T 1,54 11,10
4 10,732 z 142 14187 | 843 126 14940 1 1.65 | 124

C18 5 : z - . - - : S
6 11356 Z 130 16633 938 T 140 T 17837 199 N6
7 8.635 : 13277712062 T 850 T 121 714,009 T 1.92 1,20
8 9.062 - 132 7714120 17867 120 1 15350 17 1.90 1 120
9 8577 - 146 13.514 1 808 1124 114964 T 201 11T

Chu thich: (-) khéng thu dugc cac théng sb sic ky; Rs: Do phan giai chi tinh so véi pic phia trudc.

Piéu kién sic ky: (A): ACN; (B): MeOH; (C):
acid formic 0,1% pH=2,6; (D) TFA 0,05% pH=2,5

(1) A-C (60:40);

(2) A-D (30:70);

(3) A-D: 30% A (0 phat), 70% A (10 - 12
phit), 30% A (12,5 - 15 phiit);

(4) A-D: 30% A (0 phit), 60% A (10 - 12
phit), 30% A (12,5 - 15 phut);
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(5) B-D: 30% B (0 phat), 60% B (10 - 12
phut), 30% B (12,5 - 15 phut);

(6) A-D: 30% A (0 phut), 70% A (30 phut);

(7) A-D: 30% A (0 phut), 65% A (30 phut);

(8) A-D: 35% A (0 phut), 70% A (30 phut);

(9) A-D: 35% A (0 phuat), 60% A (21 phut),
80% A (22 - 35 phut);
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o . Két qua
Chititn Yéu ciu Baicalein Chrysin Oroxylin A
a3 Trung binh 5725517 773484 966975
ENgofich pie (e} RSD £ 2% 1,51 I51 1,48
D0 phan giai (so voi pic phia _
tru’oc) >1,5 15,1 32
Hé so bat doi 0,8-1,2 1,4 1,3 1,3
So dia ly thuyeét > 2000 14172 21387 24844
Mau thir va thir thém chuan ¢6 cac pic cung thoi
gian luvu vm méu chuén trong khi mau trang
khong c6. Mau thir thém chuan c6 dién tich pic Pat (Hinh 5)
Tinh d&c hiéu céc chit phan tich ting 1én so v6i cac pic twong
u'ng trong mau thir
Do tinh khiét pic (trén saicky | Purity angle <
S mgu i) Purit;ythrei g | 018<026 | 0,38<047 0,24 < 0,40
) Phuong trinh hoi quy v=37306x v="74151x v = 58499x
Tinh tuyén tinh HEé so trong quan | R>0,98 0,9954 0,9986 0,9981
Khoang tuyen tinh (pg/mL) 1-250 1-250 1-250
LOD (pg/mL) 0,5 0,05 0,05
LOD (mg/g dugc liéu) 0,2 0,02 0,02
S/N 2,54 2,78 341
MOBO L00 (ug/mL) i 0.2 02
LOQ (mg/g dugc licu) 0,4 0,08 0,08
S/N 9,31 15,56 16,23
Do 13p lai Ham lugng % trung binh (n=6) 2 583 0,452 0,670
RSD (n=6) <2% 1,75 1,08 1,85
D0 chinh xac Ham luong % trung binh (n=12) 2,585 0,455 0,665
trung gian RSD (n=12) <2% 1,48 1,10 1,74
D0 hoi phuc ¢ 3 mirc thém chuan 80-100-120% 101.9% -
Do ding ddi véi baicalein 12 92,0-105,0% va d6i voi 93,3% -101,1% | 95,7% - 106,1% IOé 9‘;
Chrysin / Oroxylin Ala 90,0-108,0% 9749

(4)

.;_jf*:L | - ——f—
t (3)

Hinh 5. Sic ky db trién khai cac mau trﬁng (1), mau thur
thém chuén (2). Mau thir (3) va mau chuén (4) khi tién hanh
kiém tra d6 dic hiéu cua quy trinh dinh lurgng dong thoi

baicalein, chrysin va oroxylin A trong vo than niic nac

4. Ban luén

.Trong vo6 than nic néac, baicalein 1a thanh
phin c6 ham lugng cao nhat [8] do d6 sau khi
phéan 1ap thu dugc lugng baicalein dang ké so véi
chrysm hay oroxylm A ¢6 trong vo than. Vi cé
nhiéu tac dung duoc ly, sinh hoc ciing nhu phan
lap dugc mot luqng chat twong doi, baicalein
dugc chon dé tien hanh thiét lap chat d01 chiéu.
Cac két qua kiém tra nguyén li¢u dau vao
baicalein déu dat theo cac chi tiéu dmh tinh (dlem
chay, UV, IR, NMR), 46 am, tuy nhién vé tap vo

co do 1a nguyén liu chiét xuét tir dugc liéu va sir
dung cic dung mdi dat tiéu chudn va AR, PA va
chét duqc tién hanh ket tia tir dung moi tinh
khiét nén kha nang nhiém cic tap chit vo co
khong dang ké.

bé xac dinh d0 tinh khiét cua baicalein, dwa
theo cac tai lidu nghién ciru va khao sat, sir dung
ACN - TFA 0,05% bé1i vi pKa cua baicalein la
6,76 phu hgp vdi hé dung moéi nay co pH
khoang 2,4 - 2,6. Hon nita pH acid s& giup cho
baicalein phan cyc hon va c6 thoi gian luu ngan
hon. Do d6 lya chon ACN - TFA 0,05% la pha
dong phu hqp

Viéc thiet lap chit d6i chiéu baicalein la vo
cung phu hop vi Viét Nam hién chua san Xuit va
thuong mai hoa chat dm chleu baicalein va thi
truong quoc té c6 chuan ddi chiéu baicalein voi
gia kha cao (khoang 100 SGD cho 100 mg).

Véi phuong phap HPLC-PDA dung dé phéan
tich baicalein, oroxyhn A va chrysin, sur dung
pha tinh C8 c6 thé rat ngén thoi gian phan tich, vi
cac flavonoid nay cé tinh phan cuc. Nhung thuc
té, hai chat chrysin va oroxylin A khong tach
dugc bang cot C8. Do do, pha tinh C18 phu hop
hon. Str dung hé¢ dung m6éi ACN - TFA 0,05%
vGi ché do dang dong, cac chit twong tac manh
v&i pha tinh nén thoi gian phén tich kéo dai dén
60 phut, chan pic gidn rong va hai chat chrysin va
oroxylin A chua that sy phan tach tot. Sir dung
che d¢ rura giai gradient da cai thi¢n dugc vudng
mac nay.
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Hinh 3. Sic ki d6 khi phan tach 3 chét baicalein (Baica), chrysin (Chry) va oroxylin A (Oro) trong méu nic nac va phd UV
twong tmg clia 3 chét bing cac diéu kién sic ky khac nhau (1-9)

Khdo sat quy trinh chudn bi mau

Dung méi

PG Théi gian

hé S61an

g g

wBaica ®Chry mOro 1l

;

:

g

(HAU*s/mg)

asioo ok L=k §

Dién tich pic / kh&i lrgng can miu
o

Hinh 4. Céc biéu dd két qua khao sat quy trinh chiét mau

Céc yéu t8 anh hudng

Két qua khao sat dung méi cho thiy dung méi
la EtOH 50% cho hiéu suat chiét cao nhat (Hinh
4) d6ng thoi kha nang chiét it cac tap kém phan
cuc, phu ho'p voi sic ky pha dao hon. Phuong
phap chiét siéu 4m cho két qua t6t hon phuong
phap dun hdi lwu. Ham lugng céc hoat chat ting
khi ting thoi gian chiét dén 30 phit, khong thay
d01 nhiéu néu tang lén 40 phut. Kt qua cling cho
thdy dién tich pic cac chat khong ting dang ké
(<1,5%) sau khi chiét 2 1an (Hinh 4).

Quy trinh dinh luong dugc danh gia theo
huéng dan cia ICH va AOAC cho thay dap tng
phu hop véi cac quy dinh (Bang 5).

Bing 5. Két qua danh gia quy trinh dinh lugng ddng thoi baicalein, chrysin va oroxylin A trong vé than nic nac.

+iah oo Két qua
Chisitn Teucpn Baicalein Chrysin Oroxylin A
Tinh phi hop s . Trung binh 9,043 14,100 15,286
hé thong THoL Wi RSD < 2% 0.45 0.38 0.35
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3 hop chét phan tich c6 nhém -OH ty do & vi
tri 6 7 do d6 c6 thé tan trong nhitng dung moi
phan cyc nhu MeOH, EtOH hay EtOH-H,O theo
cac ti 1€ khac nhau. Dung mbi chiét xuat duge lya
chon 1a EtOH 50% c6 kha nidng chiét chon loc
cac hop chit flavonoid nay do phu hop vé tinh
tan va d¢ phan cyc, ngoai ra dung mdi nay cung
han ché hoa tan cic tap kém phan cuc khac gitp
mau thir it tap kém phan cyc, gilp thoi gian khai
trlen sdc ky duge rat gon hon. Vé phuong phap
chiét, cic aglycon flavonoid ndy c6 trong lugng
phan tir khong qué cao, cau tric cac vong don
gian, ben v6i nhiét do d6 co thé dé dang chiét
xuat bing cac phuong phap nhu siéu am va dun
héi lru trong thdi gian ngan. Véi thoi gian siéu
am 20 phut, ham lugng cac chit chiét dugc tang
1én déng ke lan luot 6,8 - 4,6 - 3,8 lan d01 vai
baicalein, chrysin, oroxylin A, so v6i dun h01 luu
trong 30 phut. Him lugng hoat chit hau nhu
khong tang sau khi chlet thém 10 phut, ty 1¢ g1a
tang ham lugng 3 chit theo thir ty sau khi siéu
am 30 phut la 2,09, 12,07 va 13,75%, sau do
dong loat g1am khi siéu am 40 phat. Su dung
song siu am hinh thanh céc bot khi siéu nho
giup 16i kéo cac hoat chit ra khoi té bao dé hoa
tan vao dung moéi, do Vay duong nhu hi¢u suat
chiét da tang t6i da dén mirc dung moéi chiét suit
dat trang thai bdo hoa hoat chat sau 30 phut, hi¢u
qua hon nhiéu so voi dun hoi lru. Nhu vay,
phuong phap siéu 4m chiém wu thé do higu suat
chiét cao, it ton dung moi va thoi gian chiét xuét
khong qua dai.

Chua thiy c6 bai bao cong bd vé thiét lap chit
d6i chiéu baicalein. Xay dung ti€u chuan danh
gia nguyen liu va thiét lap chat d01 chleu
baicalein s€ cung cap quy trinh chuin dé san Xuat
va cung cap chat doi chiéu baicalein nhim phuc
vu viéc nang cao chat luong dugc liéu nic néc,
ciing nhu gép phan nghlen ctru thanh phan hoa
hoc cac dugc ligu khéc c6 chira baicalein dugc dé
dang hon nho cé chuén so sanh.

Trén thé gidi, cac flavonoid trong vo than nic
nic d3 dugc nghién ctru dinh lugng thuong la
baicalein va chrysin; cic phuong phap dinh
luong thuong ap dung HPLC-PDA [9] hodc dién
di mao quan [10]. Ngoai ra, chua c6 nghién ciru
nao dinh lugng dong thoi 3 flavonoid chinh 1a
baicalein, chrysin va oroxylin A trong vé thin
nic nac tai Viét Nam néi riéng. Ham lugng
baicalein (2 58%), chrysin (0 46%) va oroxylin A
(0,67%) c6 trong v6 than nic nac thu hi tai Binh
Phudc cao hon rat nhiéu so véi {rong ré [9]. Trén
sic ky d6 thu duogc, 3 hqp chit nay chiém hon
95% dlcn tich pic cia mau thir, do d6 vigc lua
chon va xiy du'ng quy trinh dinh luqng 3 hop
chat nay trong vo than nuc nic s& giam chi phi
nhung van gop phan nang cao chat luong dugc
liu va cac ché pham co nguon gbc tir niic nac ma
hién nay dang rat phd bién trén thi truong SO VOi
dinh lugng thém hispidulin trong ré nic nic nhu
cong bo trudce day [9].

5. Két ludn

Baicalein phan lap tir v6 than nic nac da duge
tién hanh thiét lap chat dbi chiéu theo huéng dan
ISO Guide 35. Két qua da déng dugc 100 lo
chuén baicalein (10 mg/lo) du dieu ki¢n dé dang
ky chuin qubc gia véi do_tinh khiét dugc xéc
dinh 98,11% (tinh theo phan trim dién tich pic
bang phuong phdap HPLC-DAD). Baicalein
chuén cung 2 chat tinh khiét phan lap tr ni¢ nac
la chrysin va oroxylin A da dugc sir dung dé xay
dung quy trinh HPLC-PDA dinh luong dong thoi
3 thanh phin flavonoid trong vé than nic nac.
Quy trinh d3 duoc thim dinh theo huong dan cua
ICH va AOAC va dat yéu cau nén co the sir dung
trong viéc ning cao tiéu chuin kiém nghiém
duoc liéu vo than nuc nac.

Loi cdm on: Nhom tdc gia tran trong cam on
Vién Kiém nghiém thuoc thanh pho H6 Chi Minh ho
tro phan thiét ldp chat doi chiéu.
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