IS K-
HPLC 75 UPLC 2 [A] B 5 w45 w5 B g i 2 al o0 55 i) He e

F ool gt Eas ar g E(LrEYERFRPARAM, LT 100700;2. %A P E %
KFHFR, RH  610075)

hESSEE R284.1;R927.2 XHERFRER A XEHS  1001-0408(2014)35-3293-04
DOI  10.6039/j.issn.1001-0408.2014.35.10

i E B ATESIRARRS R T RS h A o 1R el ik . ik o AR R 3 20k A8 €98 (HPLC ) 4= 5
kA6, (UPLC) =M 5P 53 IR 5 5 F AL TR TERFALT WWRAR T EOS BRI KR L R,
WERE EE M B A EDK F, HPLC % & 3% 4 4 Diamonsil C,s(250 mmx4.6 mm,5 pm) , 7 3h 484 T -K-F 8; (H e
BL), A& A 30 °C LRk A 1.0 ml/min, # % K 2 280 nm; UPLC % &34 4 Aquity BEH Cys(50 mmx2.1 mm, 1.7 um) , &30 48 A
0.1% VB KRk - G (B 2R BL) , A3 4 40 °C, 7k 4 0.4 ml/min, 2ol 8 ¥ 4 280 nm, 2% . HmAF k& x5 &84T s
BAE L BAT R B @AY R RO E A (520999 5) 45 AR AT H K RSD<4% ; T ¥ hu m ik &
¥ >96% (RSD<<5% ,n=06) ; FE S| T 4 % 2 F L%t F &L (P>0.05), %#:UPLC#4 HPLC A AR E T ZHET S,
3 B A KA. UPLC ik TR DK E HPLC ik, B A T X541 % 3847 400 B F 44 .
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Comparison of HPLC and UPLC for the Determination of 5 Flavonoids in Scutellaria baicalensis

LI Hua', LIU Jing"*, DONG Hong-jing', LIU Hong-liang', YANG Bin' (1.Institute of Chinese Materia Medica,
China Academy of Chinese Medical Sciences, Beijing 100700, China; 2.College of Pharmacy, Chengdu University
of TCM, Chengdu 610075, China)

ABSTRACT OBIJECTIVE: To provide simple and efficient method for the quality control of multiple componets in Scutellaria
baicalensis. METHODS: HPLC and UPLC method were established to determine the contents of baicalin, wogonoside, baicalein,
wogonin and oroxylin A in S. baicalensis. The separation, linear relationship, precision, reproducibility, stability and recovery were
compared between 2 methods. For HPLC system, Diamonsil C;s (250 mmx4.6 mm, 5 pm) column was applied with mobile phase
consisted of acetonitrile-water-formic acid (gradient elution) at the flow rate of 1.0 ml/min. The column temperature was 30 °C, and
detection wavelength was set at 280 nm. For UPLC system, Acquity BEH C;s (50 mmx2.1 mm, 1.7 um) column was applied with
mobile phase consisted of 0.1% formic acid- acetonitrile (gradient elution) at the flow rate of 0.4 ml/min. The column temperature was
set at 40 “C, and detection wavelength was set 280 nm. RESULTS : Both methods had good linear relationship in sample size and peak
area (#==0.999 5) ; RSDs of precision, stability and reproducibility tests were lower than 4% ; average recovery was higher than 96 %
(RSD<5% , n=6). CONCLUSIONS: Compared with HPLC method, UPLC method is faster and more sensitive and costs less
solvents, and can be used for the quality control of various components in S. baicalensis simultaneously.

KEYWORDS Scutellaria baicalensis; Flavonoids; Content determination; HPLC; UPLC
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A NSRRI T AS Scutellaria baicalensis Georgi F T
PEAR, LA W VR V5 KRR R | Lk L RAFVE Y 25 AT
FERIL, W P AT DO SR DO R AT R4C
FAETUAEY PUp Y A R O A T R 2
Fio 2010 RRQH [ 24 i) 8 B 000 AN LA B S 0 B VR R B4
FabR RAE REI DR h B MK T 8.0% (B SAMELL &
AR R Z A N FE L . S T A M R o X I R A
PR RN Ak, DLBERTT B 38 (DUBER T DU 5 3R
T 2405 A NSRS S T oy 2w G, B
k4B R, 2 R4 R 25 I A Y vk B R v IO A
(HPLC):™, 1847 i} [B]—f% hy 60~120 min, FEAF ALK, %551
THAER R . M RO A 3% (UPLC) $ ARJE T JLAR#E H ) —
AlE R AR i H2 R, 5 HPLC B AR HE , BESRAS 3 143
B FLA Y RS AR, A4 ISR A HPLC
FIUPLCH A, ##7 TXF 3k 5B 432t R Bsh il 5 1
D5 AN B85 248 0 4 [R) 25 I e 4 ol 12 A3 — ol o o
A5 PR RN T o

1 ##
L1 8%

Alliance 2695 % HPLC {3, 045 VU 76 B 4% . 2996 Tl — 4%
BRSNS B RS A shiltFERS AR . Empower TT
38 T /E 3 (55 [ Waters 24\ ) ; ACQUITY H-Class UPLC™
UPLCAY, B4 PUIT R FRAR AR LS JBHL . A Bk ke AT
TRAA L R E SRS I 8 . Empower 1 (5 1% 1 4E 3k ( 25 [
Waters 23 1] ) ;2004 MP6 B 22 ik HEL - 278 JOF- (1[5 Sartorius
/3] ) 3 Scout Pro B HL K- (3£ [ Ohaus 23 H] ) ; KQ-100DE #J
[ s 7 DV Ve e (R T 75 AR A BR A v ) 5 MIl-Q
AU 21K i 4543 (728 Millipore A R ) o
1.2 iRF

WEAAF DO AR DO 20 IR (R AR
WA B 47 BRAS 7], 4l 4 =98% , L5 43 1 4 E-0050
E-0664 .E-0051 ,E-0103) ; T- /24L& A X} 18 5, (v JR-A= YR}
FAPRAT 4l =98% , it 5 : 20120129) ; £ Ry g ali, I
g U 1 ol 43 B 4l 5 8 4l K il Mil-Q 46 /K il 45 A3 (7%
Millipore 23 7 ) il £
1.3 #ft

M i ] o AN 7 I NN T s [ N N T S
AR H 10 LA RO, 2 v [ b B Rl B b 25 00T 5 Fr
WA IE 51 RS TERHE Y 8% S, baicalensis Georgi {1
JEAR . B 2GR, 1 40 O, B ds A AR, 45 FH
2 HiES5%4R
2.1 ARHHE
2.1.1 IREXIESE AR R ARECE AT DAY
FER PSRN T 2 YCE N B S E 2, i 20 % 257 i
TR A5 B R v BE 43 0] ol 64.80 . 31.00,28.00 ,2.72, 1.85
pg/ml AR BE AR
2.1.2 PR TA BCEASBRIR 2 0.05 g S FRE,
B IEHEIEIR P, W 709% 2. 50 ml, R E B, A R
(%100 W 455 . 40 kHz) 1 h, 04, FRE TR, L 709% B
AR R e, BB TR 0.2 um SFLIE AR, RIS .

2.2 HPLCENE
221 @EFRMSREE ALK @34 Diamonsil Cis
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(250 mm x 4.6 mm, 5 pm) ; ¥ SAH - 3 SIAH A g Z 7K -H iR
(21:78:1,V/VIV) , i 8hAH Bl Z A -/K-H R (80:20: 1, V1)
V), 6 BE ¥ B (0~10 min, 100% A; >10~35 min, 100% —
90% A; >35~70, min 90% —65% A; >70~85 min, 65% —
5% A) ;A 30 °C 5 Jiid : 1.0 ml/min; &0 3% 1K . 280 nm, HX
TR A o) et e Vs RORI A 3 i VA S i, 7 R i A R T AR
WRE . 5P ER, S EIEN R, AiEIE L,

0.064
0.048 2 3
20,032
0016 ﬁ 43
0
B Bl I 60 T
f,min
1 A
0.064
0048 D
=003 ,
AL BT WY )1 L
[ 3 5 60 T
{,min
B

Bl SxikEeEE
AJRA X B B AL LAEEAT 2 0B TT 5 334 3 4.0 R
Fih TEAFEA
Figl HPLC chromatograms

%

A.mixed control; B.test sample; 1.baicalin; 2.wogonoside; 3.baicalein; 4.
wogonin; 5.oroxylin A
222 RYERARZLE ABOTES AR 1.2.4.8.12,16,20
wl, 2242217 U R SRR E . ARERER (x, ng) AR Ak
b, VETH AR AME () e b, #EA T BT, 2236 b o it
2. AT UEA T AR NESEMTIZRE AR
A7 FE43 )k y=3.393x 10°x — 5.978x 10" (+=0.999 9,n=7) ,
y=3.279x10°%x—2.115x10°(»=0.999 9,n=7) .y=4.873x10°x—
3.478x10'(r=0.999 9, n=7) .y=5.824x10'x — 5.886x 10° (=
0.999 9, n=7) .y=4.341x10%+2.170x10°(+=0.995 0,n=7) .
AR WSAT DOES T SR NS EATRAEA
2 FE B 4 B 7E 64.80~1 296.00, 31.00~620.00, 28.00~
560.00,2.72~54.40,1.85~37.00 ng 71 Fl N 54 F W 1 AR
AR R R . MEREEL SIN=3FIS/IN=10 JHsifE, 5>
BB DS SR WS RN TIZHAE AN
S ARASG IR (LOD) FlE S FR (LOQ) . 4543, LOD 43514 2.87 .
2.93.3.75.0.44.0.38 ng/ml, LOQ 43 %124 9.58 .9.04 ,12.5 ,1.12.,
1.14 ng/ml,
223 FEEEIE RS R — R R 10 pl, %
“2.2.17 WU N ARSI LRI 6 RN o S5, B LEE
AR HEASE AR TR0 A VR LAY RSD 4
1.52% . 1.719% .1.23% .1.32% .2.60% (n ¥}y 6) , F2WAA Jr
2 AT
224 RoEMiE  BUE AR B 2.2
LA, AT 0.2.4.6.8.24 hiFFEIIE . 450 R, B8
T O A SR NEES K TR AR RSD ¢
MR 1.70% .2.16% .3.66% .3.98% .2.31% (n 34145 6) , FE B it
I IATRTE 24 h NFRRE TE AT
225 WEMRY  BUE—HCEA R, 212" T ik
il 25 6 Oy (R SR TR, 52,217 T N A8 S EHEREI . &5
BOEES DRSS EESR SR TR AR
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Y RSD 43514 2.14% . 1.23% ,4.63% .2.07% .5.25% (n ¥
6), RWIA T LT LR

2.2.6  IAERDEAATE  BE A SRR 6 0y, B2
0.05 g, FEBMRE o FFE M 45 WA 3 &, 20 B B s A e &
A AT A RN A DU S R T 2408 A X
RECRR VAR, #52.1.27 TR Jy il 8 il i IR, 4% 2.2, 17 0T
BT S A UEREIN A, TEA 5 o 3 288 B 2 BRI [ iR, 2%
1,

F1 HHEIEM S K INEEEIBZIX I 45 R (HPLC % ,n=06)
Tab 1 Results of recovery test of 5 flavonoids (HPLC,n=6)

i) BidEmg JWAE,mg  WEEmg  EHCR, % %%  RSD,%
BT 2650 2560 5.100 9570
2640 3010 5.600 9834
2640 2710 5340 9747 96.45 143
2640 3.060 5610 97.06
2650 2600 5120 95.00
2640 2450 4970 95.10
WA 0.620 0.630 1.260 101.59
0610 0.750 1330 96.00
0610 0.660 1.280 10152 98.66 281
0610 0.630 1210 9524
0610 0.840 1430 9762
0610 0.800 1410 100.00
WAL 0349 0407 0754 9951
0348 0406 0.764 10246
0348 0406 0.776 10542 102.05 217
0348 0406 0.762 10197
0349 0406 0754 99.75
0348 0406 0.767 103.20
WHEZ 0.091 0.082 0.171 976
0.090 0.082 0.171 98.78
0.090 0082 0.170 9756 98.98 181
0.090 0.082 0173 101.2
0.090 0082 0173 101.22
0.090 0.082 0.170 976
TEHZA 0.038 0.037 0.075 100.00
0.038 0.037 0074 9730
0.038 0.037 0073 9459 98.65 416
0.038 0.037 0073 9459
0.038 0.037 0077 10541
0.038 0037 0075 100.00

2.3 UPLCEMIE

231 @IELAMSRGE AR @35 H : Aquity BEH Ci
(50 mm>2.1 mm, 1.7 pm) ; {8740 : 0.1% H R K (A) - i
(B) , % B Y& (0~0.5 min, 82% A; >0.5~2.0 min, 82% —
80% A; >2.0~6.0 min, 80% —70% A; >6.0~8.0 min, 70%
A; >8.0~10.0 min, 70% —40% A; >10.0~12.0 min, 40%
A) s HR 40 °C 5 : 0.4 m/min; KM% K . 280 nm. BURS
o HEG ot VS BRI 3K VA R A, e AR L A R R R
SGER R, AT B IR AT, kLR 2,

2.3.2 MR ZLE 3O B 0.4.0.6 ,0.8,1.0,,
2.0.4.0.6.0 pl,#%“2.3.17 I N % &40 , o i A, L
PERE AL (x, ng) R RS ARAR , W TRTRRRRL A0 (8 () AR, A T2k
BUH, bR e . B DORAT AR SR
TIZUE AW 5 TR 58 »y=8.632x10°% — 3.08x 10" (r=

THEZD; 20144555 25 45 35 1)

0 15 3.0 45 6.0 75 9.0 10.5 120
f,min

B
B2 B5ukHeiEE
AR XTI B 5 LR 5 2. D0 s 308 35 A DU 5
Fi 5 TRHEARA

Fig2 UPLC chromatograms
A. mixed control; B. test sample; 1. baicalin; 2.wogonoside; 3.baica-
lein; 4.wogonin; 5.oroxylin A

0.999 9,7=7) .y=8.194x10°x —7.99x10°(+=0.999 9,n=17) .
y=1.068x10"x—3.278x10"(»=0.999 9,n=7) .y=1.341x10"x—
4.19x10°(r=0.999 9, n=7) .y=9.192x 10°% — 1.512x 10" (r=
0.999 9,n=7). Z5HFJH, BXAT DUEETT SR DS
EMT)Z405E A B ERE & 2 5 1 25.920~388.800, 12.400~
186.000, 11.200~168.000, 1.088~16.320,0.740~11.100 ng 7
Bl 5% A Mg BIME R RIFHAMNE R, DIEEL
SIN=3FI1 S/N=10 HpifEE, 73 A LOD FILOQ. Z55, #A
T E ST SR DUEES KT 240K A B LOD 4051
1.30,1.55,2.24,0.16, 0.11 ng/ml, LOQ 43 % & 3.880 4.650.
6.720.0.444.0.333 ng/ml.
2.3.3 MBI TR IR ROE E, IR2.3.17 0
T ETE A TSR 6 I . S5, AT DUE ST R
R WHEEZR T 24K A BTN RSD 43514 0.82% .
0.11% .1.97% .0.99% .0.88% (n ¥4 6) , & B Z J5 1 ks 3
RAf.
2.3.4 RGBS WRICE] R SV RS A, $2.3.17 I
TR, T 0.2.4.6.8.24 h ERENAE . S50 W,
B DOEET HER WHER TREHLE AEEFARSD
43504 0.69% .0.32% .1.60% .1.30% .2.91% (n ¥4 6) , 72 W]
PERA IR IRAE 24 h NEE ST BT
235 FEEMERLE  WIRE —HEE SRR FE 2127 W
P45 6 Iy HbR AR A, BE 2.3 17 15 R (L S E RN R L 45
IR, ST DS MR NS R TERRAL
AL RSD 438110 1.95% . 1.47% .3.57% .0.7% .2.58% (n ¥
H6), FZIA L EE M R
2.3.6  JFEENSCREE  BE AT BN E SR 6 07, B4
0.05 g, KB MRAE o FUHE i P4 BT O 8, A0 0 S A B %
T DCREAT A K A DGE S KT 2405 A X
TRV, 321,27 0 Jy ik il 8 (i I VR . 2,317 00
TGS A R E T 5 A BT 2 40 IR R % 2
RILFk2,
24 H@mEENE

B 10 HEAS 5] 77 M B 25, 432 2.1.27 3R 7 vkl & it it i
T, 43 M “2.2. 17 142,317 TR (i 4 (- E RN R , T ik 0 1hj
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F2 bFHEENEM S E IR E YKL LR (UPLC %,

%3 UPLC 5 HPLC EXESdh5 MEMER S WA=
ELER(%)
Tab 3 Content determination of 5 flavonoids in S. baicalen-
sis by UPLC and HPLC( %)
e - HAA WHAAF HER WASE FEREA
N HPLC UPLC HPLC UPLC HPLC UPLC HPLC UPLC HPLC UPLC
1 AEE 110 1107 243 253 077 100 020 020 010 0.0
2 M 885 888 195 203 042 061 014 014 004 005
3 Tl 1081 1085 254 259 058 075 02 02 018 018
4 EWCo1200 12310 296 308 078 094 037 040 006 0.3
5 EHCO1079 1093 208 223 080 098 034 037 021 023
6
7
8
9

51678 1743 395 409 181 206 046 050 009 012
Wk 1152 1179 28 291 040 054 011 010 003  0.09
TR 935 970 254 258 152 17 034 032 011 012
WF 1190 1214 251 259 131 140 036 038 013 0I5
10 B 903 939 218 227 224 261 058 060 020 023
B OCR AR, UPLC HRAERS % 3  EMf 145 7 1015 HPLC v5AH
I AH A R Ay M AL T SAR T AR . UPLC % nl 4k
SRR 2 TR A — AT | ERBE ARSI ik
S &3k

n==~6)
Tab 2 Results of recovery test of 5 flavonoids(UPLC,n=6)
i)y B AT mg AR, mg  WEE mg  FCR % x,% RSD, %
WA 2640 2560 5300 10391
2640 3010 5750 10332
2640 2770 5480 10253 102.98 112
2620 3.060 5820 10458
2630 2600 5300 10192
2640 2450 5130 10163
AL 0.620 0.630 1.270 103.17
0620 0.750 1.400 104.00
0620 0.660 1.250 9545 0104 371
0.620 0.630 1280 104.76
0.620 0.840 1.440 97.62
0620 0800 1430 10125
WAE 0400 0466 0.89 106.44
0399 0465 0.894 10645
0399 0466 0.886 10451 105.19 1.4
0397 0466 0.884 10451
0400 0466 0896 10644
0399 0467 0879 10278
WHEZ 0091 0.082 0.172 9%.78
0.09 0082 0.174 102.44
0090 0082 0.174 10244 10244 238
0.09 0.082 0177 106.10
0.091 0082 0.176 103.66
0090 0082 0173 101.22
TREE A 0.043 0.038 0.084 107.89
0.043 0.038 0.082 10263
0.043 0.038 0.082 10263 10351 347
0.043 0038 0.080 9737
0.043 0038 0083 10526
0.043 0.038 0.083 105.26

o FAMREEST RS AT AR S R AT
EACE AW, R LR 3. SR SPSS13.0 # /4% UPLC Al
HPLC I AN 2 45 S A T e R8s, 235 SRR, BRI 2% 5 g
TS B A3 ARG I 25 2 28 53 JC4e 24 78 L (P>0.05) 6
3 e

h TR EET ES R ES RN TRRAERA
BT AT B AR WFSE S EE T AN He 1 206 - FR R /K A
i - PP K VAR5 B A R 5, 405 SR ok T PR - R PR K VTR 22
PRI RE 1A 10 2 - F R /K i i, L F - R R K VA AR R 1
RGE

HPLC 3 58 5 1~ i 0 5 75 232 47 85 min, 1fif UPLC
ATAE 12 min N 58 B — YN R |, 4347 3 B 4 HPLC 7k i 25 4
15 NS () A B T LR, BEA 9T DO 1T B 3% L
KHEFTJZUCE A TE HPLC M UPLC 5% 51T, & 0610 43
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