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TOM TAT

Muc tiéu: Xay dung va thdm dinh phuwong phép dinh luong Baicalin trong ré Hoang cadm béng phurong phép
séc ki 16ng hiéu ndng cao (HPLC), lam co s& cho viéc kiém soat chat long duoc liéu.

D6i twong va phwong phap: Dung dich phén tich dinh luong la dich chiét bot ré Hoang cam trong ethanol
& diéu kién thich hop duoc loc va pha lodng. Phuong phép dinh long st dung cét Luna C18 (250 x 4,6 mm,
5 um), detector PDA do & buéc séng 280 nm, téc dé dong 1,0 mi/phut, thé tich tiém 10 ul. Pha dong la hén
hop methanol va nuéc (ti 1é 47:53, v/v). Phuong phap thdm dinh vé: tinh dac hiéu, tinh twong thich hé théng,
khodng tuyén tinh, do I&p lai va dé ding theo huéng dén cta ICH va AOAC.

Két qua: Phuong phép da xay dung co tinh dic hiéu cao, pic Baicalin tach biét hoan toan khdi céc pic tap.
Khoéng tuyén tinh duoc xac Iap tir 1-50 ug/ml, véi hé sé tuong quan R? = 0,9995. D6 I4p lai tot véi gia tri RSD
< 2%, dap ung yéu cadu AOAC. D6 dung cao véi ti 1é thu hdi dao déng tir 99,39-104,07%. Ba &p dung phuong
phép dé dinh luong 3 m&u ré Hoang cam, két qua cho thdy ham luong Baicalin cao nhét trong cac méu la 16,9%.
Két luan: P& xay dung va thdm dinh dwoc phuong phap dinh luong Baicalin trong ré Hoang cadm béng
HPLC. Phuong phap cé dé tin cay cao, én dinh va cé thé ting dung hiéu qua trong viéc kiém tra, xéc dinh
ham Iuong Baicalin trong duoc liéu hoang cam trén thj truong.

Ttr khoa: Baicalin, Scutellaria baicalensis, HPLC.

DEVELOPING A HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC) METHOD FOR THE
QUANTIFICATION OF BAICALIN IN THE ROOTS OF SCUTELLARIA BAICALENSIS GEORGI
ABSTRACT

Objectives: To develop and validate a high-performance liquid chromatography (HPLC) method for the
quantification of Baicalin in the roots of Scutellaria baicalensis Georgi as a basis for quality control of the
herbal material.

Subjects and methods: Powdered S. baicalensis root was extracted with ethanol under appropriate
conditions. The extract was filtered and diluted prior to quantitative analysis. HPLC analysis was performed
using a Luna C18 column (250 % 4,6 mm, 5 um) with a PDA detector set at 280 nm, a flow rate of 1,0 ml/min,
and an injection volume of 10 ul. The mobile phase consisted of methanol and distilled water (47:53, v/v).
The method was validated for specificity, system suitability, calibration curve and linearity range, precision,
and accuracy in accordance with ICH and AOAC guidelines.

Results: The developed method demonstrated high specificity, with the Baicalin peak completely separated
from interfering peaks. The method showed good linearity in the concentration range of 1-50 ug/ml with
a correlation coefficient R? = 0,9995. Method precision presented RSD values < 2%, meeting AOAC
requirements. Accuracy evaluation showed recovery values ranging from 99,39% to 104,07%. Application
of the method to three S. baicalensis root samples revealed that the highest Baicalin content among the
samples was 16,9%.

Conclusions: An HPLC method for quantifying baicalin in Scutellaria baicalensis roots was successfully
developed and validated. The method demonstrated high reliability and stability and can be effectively applied
for quality evaluation and determination of baicalin content in commercial S. baicalensis herbal materials.
Keywords: Baicalin, Scutellaria baicalensis, HPLC.
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NGHIEN CUU - TRAO DOI

1. DAT VAN BE

Baicalin (5,6,7-Trihydroxyflavone-7-Glucoside)
la mét flavonoid tw nhién quan trong, cé trong
ré cay Hoang cam (Scutellaria baicalensis
Georgi), méot loai dwgce liéu quy trong y hoc co
truyén phuwong Péng. Nhirng nam gan day, hop
chat nay da thu hat sy quan tam nghién ctu
nh& cac hoat tinh sinh hoc da dang, nhw chéng
viém, chéng oxy héa, khang khuan, khang ung
thw va kha nang kich thich moc téc [1], [2],
[3]. Hién nay, Baicalin dwoc wng dung rdng
rai trong céng nghiép dwoc phdm, mi phadm va
thwe phdm chirc ndng véi cac mire do tinh khiét
khac nhau.

Trén thé gi¢i, da c6 nhiéu nghién ctru vé dinh
lwong Baicalin bang sac ki 1dng hiéu ndng cao
(HPLC) nham phan tich dé tinh khiét, tao nén
tang cho tiéu chuén hoa dwoc liéu. Tai Viét Nam,
Pham Xuan Sinh va céng s (2009) [5] da thyc
hién nghién clru nham dinh danh va dinh lwong
cac flavonoid chinh trong ré& Hoang cam. Céc
nhém nghién ctu trong nwéc ciing da bat dau
&ng dung HPLC dé xac dinh ham lwong Baicalin
nham xay dwng ngudn nguyén liéu chuan héa noi
dia [4], [5], [6]. Dwoc dién Viét Nam V c6 quy dinh
phwong phap dinh lwgng Baicalin trong Hoang
cam bang HPLC [7]. Tuy nhién, phwong phap
nay c6 str dung dung moéi rira gidi la dung dich
acid phosphoric 0,5% - ¢c6 nguy co gay lang dong
mubi phosphat, dé dan t&i lam tang ap suat hé
thdng va gay khé khan cho viéc van hanh, bao
tri, bdo dwdng, ciing nhw lam giam dd 4n dinh
cla hé théng. V&i wu diém vé dod nhay, dé chon
loc va dé chinh xac cao, phwong phap HPLC
thwong dwoc lwa chon sir dung dé dinh lwong
cac hoat chat trong cac nén mau phic tap nhw
mau dwoc liéu, mau cao chiét. Dac biét, ky thuat
nay cho phép tach hiéu qua cac ddng dang, dong
phan va cac hop chat cé cau tric hda hoc tuvong
tw - nhitng thanh phan khé phan tach bang cac
phwong phap phan tich khac.

Xuét phat tlr thwe t& d6, chung t6i thwe hién
nghién clru nay nhdm xay dwng va thdm dinh
phwong phap dé dinh lwgng Baicalin trong ré
Hoang cam béng HPLC. T d8, rng dung dé danh
gia ham lwong hoat chét trong cac mau dwoc liéu
thwe té, gép phan nang cao gia tri kinh t& va hiéu
qua str dung cta vi thubc nay.
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2. bOI TUQNG, PHWONG PHAP NGHIEN CUrU
2.1. Dworc liéu, héa chat, thiét bi nghién ctru

- Duwoc liéu: cac mau ré dwoc liéu Hoang cam
dwoc thu mua tai Ha Noi (03/2025) déu cé ngudn
gbc tr Trung Quéc, do cac co s& khac nhau cung
cép. Cac mau duwoc ky hiéu la: HNO1, HNO2
va HNO3.

Dwoc liéu dwoc x |i so bd (rira sach, say kho)
va xay thanh bot min dé tién hanh chiét xuét va
phan tich.

- Hoa chét: Baicalin chuan (d6 tinh khiét 95,2%,
s6 16: 0118C004.01) do Vién Kiém nghiém thubc
Trung wong cung cap. Methanol (AR, Trung Quéc),
Ethanol 96% (Viét Nam), nwéc cat.

- Thiét bi: hé théng sac ki 1dng hiéu nang cao
(HPLC): Waters 2695 Binary HPLC pump két
hop v&i detector Waters PDA2998; ¢c6t Luna C18
(kich thwéc 250 x 4,6 mm; 5 ym); can phén tich
Mettler (Blrc), Sartorius CP224S (Bwc), d0 nhay
0,1 mg va céc dung cu thly tinh dat tiéu chuan
phong thi nghiém.

2.2. Phwong phap nghién ctru

- Diéu kién séac ki: phwong phap thwc hién dinh
lwgng Baicalin bdng HPLC theo hwéng dan Dwoc
dién Viét Nam V, v&i mot sb diéu chinh phu hop.
Céac diéu kién cu thé bao gdm: cot Luna C18 (250 x
4,6 mm; 5 um), detector PDA, do & bwéc séng 280
nm. Pha déng: methanol: nwéc (ti 1& 47:53, viv).
Téc dd dong: 1,0 ml/phut. Thé tich tiém mau: 10 pl.
Th&i gian phan tich: 25 phat.

- Chuan bi mau Baicalin chuan: st dung dung
moi methanol dé pha day dung dich chuén cé
ndng dod chinh xac trong khodng tir 1 pg/ml dén
50 pg/ml.

- Chuén bj mau thir: can chinh xac khoang 5,0g
bét ré& Hoang cam chuyén vao binh chiét, thém 100
ml ethanol 70%, tién hanh chiét hdi lwu cé khuéy
tr (tbc dd 200 vong/phut), trong 60 phat. Sau khi
dé& ngudi, dich chiét dwoc li tam véi téc d6 3.500
vong/phut, thu dich chiét va bd sung vira da 100
ml bang ethanol 70%. Pha lodng bang methanol
dé thu dwoc dung dich cé néng dé thich hop, sau
do loc qua mang loc 0,45 pym trwée khi tiém vao hé
thdng sac ki.

- Thdm dinh phwong phap phan tich theo
hwéng dan cia ICH va AOAC [8], [9], gdbm céac
chi tiéu:
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+ Tinh dac hiéu va chon loc: so sanh sic ki d6 + DO lap lai va do chinh xac trung gian: Thuc
clia mau tréng, mau chuan va mau thr dé xac dinh h|én dinh |LPQ’ng méu trong Cung ngéy va khac ngéy
s tach biét cua pic Baicalin khdi cac pic tap. (n =6 va n = 18) d& xac dinh gia tri RSD.

+ Tinh twong thich hé théng: danh gia do 6n
dinh cla thoi gian Iwu va dién tich pic khi tiém lap . A e . . s .3 . o
s e g %

+ Duwdng chuén va khodng tuyén tinh: thiét lap ova le °) it
méi twong quan gitka ndng do Baicalin (1-50 pg/ml) 3+ KET QUA NGHIEN CU'U
va dién tich pic sac ki. 3.1. Tinh dac hiéu va chon loc

+ b6 dung: xac dinh théng qua phwong phap

- Sac ki 6 mAu chudn va mau the Baicalin:
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Hinh 1. S&c ki d6 m&u chuén Baicalin 10 ug/ml (A), va méu thir (B).

Dwa trén cdc tai liéu tham khao va qua trinh téi wu hda pha dong, diéu kién séc ki HPLC dé dinh lwong
Baicalin d& dwoc xac 1ap v&i hé pha déng methanol: nwéc (47:53, v/v). D& danh gia tinh dac hiéu, mau
trdng, mau chuan va mau thir dwoc tién hanh chay séc ki trong cung diéu kién. S&c ki & mau chuan, mau
thir va phd UV cla céc pic.

- Phé hap thu ctia mau chuan va mau th:

Trén séac ki dd, pic Baicalin xuét hién tai thoi gian Ivu khoang 10,796-10,972 phut, tach biét hoan toan
khdi cac pic tap va khéng c6 tin hiéu nhiéu tai vi tri nay trong mau trdng. Phé hap thu UV cua pic trong mau
chuén va mau thtr hoan toan twong ddng, khdng dinh phwong phap cé tinh dac hiéu cao.
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Hinh 2. Phé hép thu cta pic cé thoi gian luu 10,8 phut trong mau chuén (A)
va cla pic cé thoi gian luwu tvong ng trong méu thir (B).

3.2. Tinh twong thich cta hé théng

Bang 1. Két qua khao sat tinh twong thich cta
hé thong sac ki

dién tich pic (Y) va nébng dé hoat chét (x); phwong
trinh hoi quy Y = 29597x - 122; hé sb twong quan
R2 = 0,9995. Diéu nay chirng té phwong phap dat
do tuyén tinh rat tét trong khodng ndng do khao sat.
Bang 2. Két qua xac dinh méi twong quan giira
néng dd va dién tich pic

— Néng dd chuan 2 pg/mi
T (phut) S (MAU.Ss)

1 10,884 53440

2 10,856 52546

3 10,862 52276

4 10,592 52063

5 10,667 51699
Trung binh 10,772 52405
SD 0,13 656,34

RSD (%) 1,24 1,25

Tiém I&p lai 5 1an dung dich chuan Baicalin co
ndng doé 2 pg/ml vao hé théng HPLC va ghi lai gia
tri thoi gian lwu (TR), dién tich pic. Két qua cho
thdy d6 léch chuan twong d6i RSD (%) cua thoi
gian lwu, dién tich pic cua Baicalin trong 5 phép
thir 1an lwot [a 1,24% va 1,25%. Diéu nay cho thay
hé théng séc ki cé do twong thich hé thdng tét, phu
hop dé dinh tinh va dinh lwgng Baicalin.

3.3. Pwong chuan va khoang tuyén tinh

Khao sat day dung dich chuén Baicalin & 6 mic

nong do khac nhau trong khoang tr 1-50 pg/ml dé

thiét Iap méi twong quan gitra nong do va dién tich
pic s&c ki, thay twong quan tuyén tinh chat ché gitra
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Nong doé (ug/ml) Dién tich pic (uAU.s)

0,98 30.199

1,95 52.064

4,88 143.122

9,77 298.341

24,42 747.412

48,84 1.434.229
Phwong trinh héi quy Y =29597x - 122
Hé sé twong quan R? 0,9995

3.4. Bo lap lai va dé chinh xac trung gian

Do 1ap lai va dd chinh xac trung gian thwc hién
bang cach chuan bj dung dich chuan Baicalin & cac
mirc nébng d6 LQC (2 pg/ml), MQC (10 pg/ml) va
HQC (25 pg/ml), méi nébng d6 chuén bi 3 mau doc
Iap, phan tich trong cung ngay va khac ngay (bang
3). Gia tri do léch chuén twong déi (RSD) ctia ham
lwong Baicalin phan tich trong ngay va khac ngay
déu < 2%. Két qua nay hoan toan phu hop voi
hwéng dan ctia AOAC, chirng té phuong phap cé
do 6n dinh va do I&p lai dang tin cay.
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Bang 3. Két qua xac dinh dé Iap lai va doé chinh xac trung gian ctia phwong phap phan tich

N A . . Gia tri thong ké giira cac ngay
Nong do Ngay 1 Ngay 2 -
Trung binh SD RSD
1 1,81 1,76
2 1,78 1,75 1,77 0,02 1,12
1,95 pg/ 3 1,77 1,78
ml Trung binh | 1,79 1,76
SD 0,02 0,01
RSD 1,15 0,72
1 10,08 9,84
2 9,92 9,64 9,86 0,16 1,64
9,77 g/ 3 9,94 9,72
ml | Trung binh | 9,98 9,73
SD 0,09 0,10
RSD 0,91 1,06
1 25,26 24,50
2 24,56 24,49 24,63 0,32 1,28
24,42 g/ 3 24,56 24,38
ml Trung binh | 24,79 24,46
SD 0,40 0,07
RSD 1,62 0,27
3.5. b6 dung

Bang 4. Két qua danh gia dé dung cua phwong phap

Nf‘mg do chuan Thei gian Dién tich Népg do n:éu thir da Nf‘)ng do chuén % tim lai

thém vao (ug/ml) pic thém chuan (ug/ml) | tim lai (pg/ml) ;
10,565 918.157 31,03 13,59 99,39

13,67 10,532 924.075 31,23 13,79 100,85
10,574 922.909 31,19 13,75 100,57

10,730 1.057.443 35,73 18,30 104,07
17,58 10,759 1.054.262 35,62 18,19 103,46
10,787 1.051.269 35,52 18,09 102,89

10,762 1.119.373 37,82 20,39 99,41
20,51 10,779 1.141.084 38,56 21,12 102,98
10,751 1.136.180 38,39 20,96 102,17

Xac dinh d6 dung cla phwong phap théng qua hiéu suét thu hdi bang cach thém lwong dung dich
chuén twong ng v&i 80%, 100% va 120% cla ndng dd Baicalin trong mau thr (17,43 pg/ml). Két qua
bang 4 cho thy ti & thu hdi ctia Baicalin dao dong tir 99,39% dén 104,07%. Diéu nay khéng dinh phwong
phap HPLC d& xay dwng c6 dd ding cao, dap (rng yéu cau trong phan tich dinh lwong.

3.6. Két qua dinh lwong Baicalin trong cac mau ré Hoang cam

Yng dung phwong phap sau khi thdm dinh dé xac dinh ham lwong Baicalin trong 03 mau ré Hoang cam
(HNO1, HNO2, HNO03). Két qua trinh bay trong bang 5 cho thdy ham lwong Baicalin c6 sy khac biét rd rét
gitra cac ngudn mau, dao dong tir 89,57 mg/g dén 168,54 mg/g. Trong d6, mau HNO1 c6 ham lwong hoat
chat cao nhéat, dat 16,9%.
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Bang 5. Két qua xac dinh ham lwong Baicalin trong cac mau ré Hoang cam (dd pha loang d = 50.000)

S(AS Iénx eru‘)i lwgng Dién tich Ham lwong Ham lwong SD
chiet mau mau can (g) pic Baicalin (mg/g) | trung binh (mg/g)
1 5,0218 480.264 167,64
Mau HNO1| 2 4,9766 473.257 166,69 168,54 2,42
3 5,0164 490.179 171,28
1 5,1082 254 .544 91,04
Mau HNO2 | 2 5,0279 235.858 85,70 89,57 3,38
3 51127 257.408 91,98
1 5,1431 317.162 111,25
Mau HNO3 | 2 5,1829 320.430 111,53 112,70 2,27
3 51775 330.981 115,32
4. BAN LUAN TAI LIEU THAM KHAO

Nghién ctru da xay dwng dwoc phuwong phap
dinh lwong Baicalin trong ré Hoang cam bang
ki thuat HPLC vé&i hé pha dong don gidn gém
methanol va nudc (i 1& 47:53, v/v). Diém cai tién
quan trong cla nghién clru nay so v&i phuwong
phap trong Dwoc dién Viét Nam V Ia loai bd acid
phosphoric 0,5% khdi pha déng. Hé dung mbi
khéng chlra acid gitp quy trinh don gian hon va
viéc van hanh, bao tri hé théng HPLC dé dang hon.

Tham dinh cho thdy phwong phap cé tinh déc
hiéu cao, pic Baicalin tach biét hoan toan va co
phd hép thu twong déng tuyét déi véi mau chuén.
Khoang tuyén tinh (1-50 pg/ml) v&i hé sb twong
quan R2 = 0,9995 cho thdy twong quan chét ché
gitra ndng do va dién tich pic. Cac gia tri RSD vé
do 13p lai va do chinh xac trung gian déu < 2%,
cung véi ti 1é thu hoi dat tir 99,39-104,07% cho thay
phwong phéap c6 dd tin cay cao, 6n dinh, dat cac
tiéu chuén quéc té ctia ICH va AOAC.

Khi ap dung phwong phap vao thuc té trén 03
mau ré Hoang cam (HNO1, HNO2, HNO3), thay
ham lwong Baicalin c6 sy chénh léch dang ké,
dao doéng tir 8,9-16,9% (twong dwong 89,57 mg/g
dén 168,54 mg/g). Sw bién thién nay c6 thé do anh
hwéng ctia ngudn géc, diéu kién thé nhwéng, thoi
diém thu hai, phwong phap bao quan dwoc liéu.

5. KET LUAN

Nghién clru da xay dung va thdm dinh duoc
phwong phap dinh lwong Baicalin trong ré Hoang
cam (Scutellaria baicalensis Georgi) bang phuwong
phap HPLC, d&m b&o céc yéu cau vé do chinh xac, do
lap lai va tinh d&c hiéu theo cac huwéng dan vé tham
dinh phuong phap phén tich hién nay. Két qua dinh
lwong cac mau thyc té da phan anh duoc sw khac
biét vé chat lwong duorc liéu trén thi trwong, khang
dinh phuwong phap c6 kha nang trng dung trong viéc
kiém soat chat lwong, tiéu chudn héa nguyén ligu dau
vao va danh gia ham luvong hoat chét trong cac ché
pham cé ngudn gbc tir Hoang cam.
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