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Simultaneous Determination of Six Flavones in Yinhuang Granule by UPLC

ZHANG Jian-wei' , ZHAO Qian’”, HE Xi-rong®, FENG Wei-hong’*
(1. The Second Affiliated Hospital of Henan University of Traditional Chinese Medicine (TCM) ,
Department of Naphrology of Henan TCM Hospital, Zhengzhou 450002, China;
2. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China;
3. National Engineering Laboratory for Quality Control Technology
of Chinese Herbal Medicines, Beijing 100700, China)

[ Abstract | Objective; This study was aimed to develop an UPLC method to determine the contents of
chlorogenic acid, caffeic acid, baicalin, wogonoside, baicalein and wogonin in Yinhuang granule. Method: Six
active components were separated on an ACQUITY UPLC BEH C4column (2.1 mm x50 mm, 1.7 pm) eluted
with acetonitrile and water containing 0. 2% phosphoric acid as mobile phases in a linear gradient mode. The
detection wavelength was set at 326 nm. Result: The linear ranges were 0. 000 107-0. 107 wg for chlorogenic
acid, 0.000 244-0.244 pg for caffeic acid, 0.000 272-0.272 pg for baicalin, 0.000 059 0-0.059 0 g for
wogonoside, 0. 000 053 0-0. 053 g for baicalein, 0. 000 051 0-0. 051 g for wogonin, respectively. The average
recoveries of the six components were 96.34% (RSD 0.90% ), 101.4% (RSD 1.53% ), 95.64% ( RSD
1.34% ), 98.01% ( RSD1.72% ), 98.61% (RSD 1.96% ), 102.7% ( RSD 1.42% ), respectively.

Conclusion: The method was proven to be simple, accurate, reliable and can be used for quality control of the six

[WFSEHEI] 20140401(007)
[RETE] FEEREADZ00H B H AL 5 (20092X09301-005 ,2009ZX09308-003 )
[FE—1EE] Sk, R EALBEIW, NFrha BE 455 BE 25 P65 PR i B9, Tel : 13838006352, E-mail ; jianweil 026 @ 126. com
[ERAMEE] " AR, BIWESE 5, AR 25 5 5 1R F 5T, Tel : 13671138637 , E-mail : weihong_bj@ 126. com
- 50 -



AT, 45 - UPLC 2 £ 5 UKL v 8 JRURR o 7%

A DU S R R 6 RS Y

flavones inYinhuang granule.
[ Key words ] UPLC; Yinhuang granule;

baicalein; wogonin

B URL A 2010 AF R € b ] 24 ) — I o
Fofr, Sy vh 2 500, PO S T, O 2 M B A2 St 24
PR, L RE PR Y] o R URL 4 R AR R 5
2 R b 2 B A, T e AR ARV IV R, O R
25 B LATS S K BRI B PG 1T RS I
BOHRZAGIEEYORE BUREEZ Y. HETIG K 3
BEHITRYT AN R i AR BT B L
M A e R 11 9 L R A, RN T e R R R L 28 R
& IR Y WL E AR

CL A 5T 2 B, AR B 00N 00 T RS B Tl L B B
BUARZS B B 40 48 VR F IR H 4 B 4K o Jir 35 1 i mfe
B BRIRIR ok )RR ORFRRLER LS R T S
BRI S ST S R DU S R DU AT
LFEVE R MZE R . RSS2 W, AR o UKL XS 4
WO 2 BR A M BE BRI T OH AT R iR
A ALY M FEAT T R FEAT T S AT T
i R 8 L3R TR 4 B =2 B BH R TR 3 AT R R AE T, X
WY TE A LS B AT PR AR AR B R R e
SRR I o R A I PR I H 7R 3% W, B B UK
XF 28 Pk A W A (R ek B A R0
20 M 0 D e T O A BRI U AR R RE I AR
YER o BRI, AR v 0. SR AN h 2 it A R 7

AR A i R (Bl H At R AL ) (Y BT a2
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2 AL A SRR FETRAR AR A R A A I
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FEE-FER Z AR AR A A .
1.2 XM 2R (4 110753-200413 ) i Ak

chlorogenic acid;

caffeic acid; baicalin; wogonoside;

% (it = 110885-200102 ) | # % 1 (it = 110715-
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it 245 i Ay R F 5 B, HE R . DU A (At
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W B AR F o A R A R A W) 223 > 98%
L3 FEdh ARBEUR R T ERT M. 4351 O 5t
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5 101101) , @ b iy 7 v B i 25 A7 BR 2 | (S
20100914) , © P4 )il 8 3% 25\ A B 2 A\ (4=
10090103) , @ [ 4t [& 4 25\ A R 3¢ 41 22 7 (4t 5
1009292,1006131) , @& Fi & (£ 4E ) il 25 A B2 A
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1.4 5 & MH HPLC 2 (36 [ Fisher A7) , 7K
MAB A K (Milli-Q Advantage A10 B 4K R4, 3
E% AT B AR G (dbtfb ), A
W1 B SR T
2 AEEHER
2.1 %% Waters ACQUITY UPLC BEH C &
JEFE (2.1 mm x50 mm, 1.7 pm) , HshHH L HE (A)-
0.2% @R (B) B6EEPEML (0 ~ 1.02 min,5% ~15%
A;1.02 ~1.36 min,15% ~20% A;1.36 ~1.5 min,
20% ~25% A;1.5 ~2.0 min,25% ~30% A;2.0 ~
3.74 min,30% ~55% A;3.74 ~5 min, 55% ~65%
A) Wi 0.613 mL + min "', HE iR 30 °C, Kk K
326 nm, JEFEHEE 2 who X HRG HE S @RS ILE 1,
2.2 BB E S AR SN A Y, B A
¥y 25 0.2 g MG EFRE, MA 50% HEE25 mL,
7 AL B 30 min, A, T 50% H AR 2 UK A A
PEA),UEST IR IR WL, 4 0. 22 pum AL, EDAS
2.3 PRSI A R B PR Ak LR | ol v
Mg AT EEAE DU AT RN S ) S
i I H B R 1 mL Ay R R R 10,7,
24.4.,27.2,5.9,5.3,5. 1 pg MW, 1N IE & X R
D, 5 o RS % RBUE A X R EIRO1 mL
B 10 mL R, I 50% Y ELVE RO 2 S 2 20,
PO NENIRA X BRI, B,
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2.4 EMXRRMEE UK HWRI2.3 TR
RS A% WD 0.1,0.2,0.4,0.6,0.8,1,2,4,
6,8,10 pL KR4 AR 0.1,0.2,0.4,0.6,
0.8 pL, ¥ A UPLC, W 5w 1i AR o >R FH B/ — 3¢
e, LA A i) 1 A i 5 0 T R A B R AT 2R 1
MUE 255328, 6 A I Al 43 76 40 2 FF v B Y
AVEXRRRBEI, WE L,
£1 6HEMAHMERAE ELRHMEHEE

% 15 5 12 r LT /ng
EEER Y =4.84 x10°X +1.36 x10°  0.999 4 0.107 ~107
WIMERR Y =9.05 x10°X +899. 09 0.999 9 0.244 ~244
HEH V=314 x10°X -245.05 1..000 0 0.272 ~272
WHAEH Y=1.52 x10°X —89.78 0.999 9 0.059 ~59
WHE  Y=550x10°X -836.75 0.999 9 0.053 ~53
IR FE ¥V =2.26 x 10°X -229. 43 0.999 8 0.051 ~51

2.5 WEmERE K% UH R — 4 R Uk
(100712) (L3 S W 2 pL, B Z2 EFE 6 ¥k, I 5E 2
JRAR WMMERR A N E A E SR N ESR
AT AL, TH5E RSD, 455 ik 6 B i I Ak 4o 06 1]
B RSD 43 % 4 0.61% ,0.69% ,0.16% ,2.0% ,
0.32% Fi 1. 8% , R WAL A% WKE %% B R4

2.6 HEMERAK  HUFE AR B BUR (100712)
K202 g KEBHWAE, AT 6 4y, 4% 2. 2 T T Jy i 1l
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4 0.099 0,0.053 5,3.09,0.611,0. 176 ,0. 135 mg-
¢ RSD 4> %14 0.56% ,0.60% ,0.92% ,2.5% ,

.52 .

0.24% ,2.2% , 25 R R W% ik W EZ % R AT
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1.5% ,1.7% ,1.9% , 25 R F W] 24 h P4t 5 % W
R T R AT .
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i B - BRI R (1 1) A A A X R
AR R, i 2.2 TR 1 il A R R T O
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X Z L [P YR K RSD, S50 %E 2,

F2 REEA R EEKHES MRS

Frbeat ARG OIMAR WAEE [ RSD
/mg /% /%

%
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s3] 0.101 4 0.010 04 0.0105 0.0202 96.34  0.90
o 0.101 5 0.005 43 0.005510.011 0 101.4 1.53
AT 0.101 4 0.313  0.306 0.606 95.64 1.34
WHXFE 0.1014 0.0619 0.0668 0.127  98.01  1.72

RS 3 0.1014 0.0178 0.0182 0.0358 98.61 1.96
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ST R B O R B A D 2%, #E 190 ~ 400
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1 20110507 1.74  0.343 17.4  0.109 0.534 0.186
2 100712 0.09900.0535 3.09 0.611 0.176 0.135
2 100806 0.08520.048 4 2.42 0.465 0.231 0.119
3 110202 4.58 0.557 42.3 1.56 1.68 0.238

3 110108 4.44  0.578 42.3 1.45 1.32 0. 199

3 110301 4.32 0.344 43.2 1.19 1.27 0. 189
3 110501 4.44  0.422  44.0 2.11 1.04 0.203
4 101101 2.18  0.457 19.9  0.118 0.574 0.142
5 20100914  0.879 0.216 15.1 0.0415 0.392  0.060 6

6 10090103  0.763 0.188 4.41 0.0291 0.098 8 0.024 9
7 1009292 0.692 0.0436 16.8 0.125 0.512 0.142
7 1006131 0.630 0.0688 17.2 0.182 0.467 0.142
8 20090202  1.41 0.313 14.7 0.397 1.07 0.290

9 0911207 0.257 0.0371 2.73 0.0500 0.046 4 0.0156

A W i WS s LB AR 275 nm A W] W
320 nm B3 AT JE 0 5 MR A 4 DR A R A R RORE B
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D 5338 B B4 3 B, €003 e 4l B A 0 4 L 1
I E K

S i L | I R A S N 1 K % N o Qs I I
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(20,25,30 mL) A [m] 48 B vk (R 75 v 32 i [m]
Uit ) LA KA [R] 4 4 B0 8] (20,30,40 min ) XJ I 5E 45
S FE R o Ay S I K v M R R T R A 1 TR D A
W, 20 254 HO A, W 5 L 50% P 25 mL i,
7S I 30 min {1 A A R A I

AR 5L R B Waters 23 &) B9 ACQUITY UPLC H-
Clas 8 /8 208 A1 €235 & 48 fl ACQUITY UPLC BEH
Cigl. 7 pm (335 % X0 4R v J0RE At 3 o V25 W E A7 €23
S3ES, ATAE 4 min PN S IG5 4 B AR RN R 2
FRE2 Y 6 FhAS R4 A W (A HLRR A8 R ) 1 7]
RGN, S 4 SRR T UPLC HAT A9 & 50 B 3%
2R [ BF T ST 09 43 B 5 5 e % Rl HPLC R 4R b 47
T4 A R T 07 i SE R v o

ARSCR A UPLC X} 14 iR R A= 7= ) & A %
R B AU S R WA R | B R DB S

KZRMPLEE R 6 Fpli o & B HEAT T E 451 W
IRANTE T K 7 e R R AE 0. 085 2 ~4. 58 mg -
g ' W ME®R 7E 0.037 ~0.58 mg - g, ¥ AT
2.42 ~44.0 mg - g ' WKL 0.029 1 ~2.11
mg - g HEAEEO0.0464 ~1.68 mg - g INHEHK
FA160.0156~0.29 mg - g ' Z MY F, &85 HIH
2 53.7,15.6,18.2,72.4,36.2,18.6 1%, I 2 45
HE— 2L BT, X v 24 1 50 SR S — il 4 B T 26 R 0
P18 IR 4 o A 2 2 8 AN 3 T T il 3 SR R O i i B
2o FERIR H mER g R T R B AR R SO R
T B B BTSSR T 24 P K AR B A R i fi
FH A 4G K, 7™ 5 52 ) B AT 24 19 42 4 P R
A RPE b 2 52 5 R0 AR v ORE DL AR AR R Kbt
I 5 7 THT A9 R AF T 08 R R R R 245, TRk X
EREE ORI 3R 6 B 1 [R5 K DN A B Ok AE
RSB A DT T G i PRI I R 25 2 4 R
ARk

[ &% 3Tk ]

[1] HExRHZEL& PEARILMEZLHE. —H[S]. 4t
o R 2R Mk, 20101084,

[2] ERF,HM, &k, % HPLC 3L & AR R4 H
WUk W ()] B &R IR 4¢3, 2006, 27
(24) :27.

[ 3] 2Z2UR Vi, fE5%. HPLC vk 2 4R 3 & F b 4% R R
MBEEE & [J]. ) &R 25 B4 4, 2005, 21
(6) :683.

[ 47 XUskH, Z=LHM, G, %. RP-HPLC [F At il &2 4R #%
B h R E R S S [J]. b2, 2006, 28
(8):1142.

[5] i, FuE, Bz K. &R0k AH % 5% 5% al 28 i
3 0 AR A BURE P R DR R RN L S Y I A (T ). h
[ 2 B 2 2 2 7, 2007 ,27(7) :992.

[ 6] XskH, 24, g, %. RP-HPLC [ i I & 48 %
R ER S E ST &R 1] a2, 2006,28
(8):1142.

(7] 20,2 &0 ARA, 5. & J0RH @55 78 48 5 1 )
SIMTOR ST R R R [T 22 M R 2 R,
2007,33(1) :55.

[ 8] Mk, mffiar, BA R, 5. — I 2 17 52 0 A 2 il 77
Hhod4 B R ZE Ao A i (D). 2 2R Ak, 2012,47
(12) ;984.

[ DAL gt AT ]

- 53 .



