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Simultaneous Determination of Seven Flavonoids Constitutes in
Kudiezi Injection by RP-HPLC-DAD

MA Si-meng, LIU Rui, REN Xiao-liang™ , QI Ai-di, LI Yu-bo
(College of Traditional Chinese Medicine (TCM) , Tianjin University of
TCM, Tianjin 300193, China)

[ Abstract ] Objective; To develop an analysis method of simultaneously determining [ luteolin-7-0-
gentibioside ( LGT ), luteolin-7-0-8-D-glucopyranoside ( LGCOP ), luteolin-7-0-B-D-glucuronopyranoside
(LGCRP), apigenin-7-0-8-D-glucopyranoside ( AGCOP ), apigenin-7-0-B-D-glucuronopyranoside ( AGCRP ),
luteolin (LI) and apigenin ( AGI) ] in Kudiezi injection by RP-HPLC-DAD. Method: 0.05% formic acid-
acetonitrile and 0. 05% formic acid-water as the mobile phase, chromatographic column was Waters Symmetry C
(3.9 mm x 150 mm, 4.6 pm) in gradient elution mode with velocity: 1 mL min"", column temperature 35 °C ,
detection wavelength of 340 nm. Result: There were perfect chromatogram with good separation. All the 7
calibration curves showed a good linear relationship. The recoveries were 99.0% -101.5% , according to the
requirement. The developed method was successfully applied for the simultaneous determination of the 7

components ( LGT, LGCOP, LGCRP, AGCOP, AGCRP, LI, AGI). After the determination of 8 batch of

Kudiezi injection, the content of 7 flavonoids was in 0.157 9-103.4 mg -L~'. Conclusion: The method is
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convenient, specific, and can be used for the flavonoids constitutes quality control of Kudiezi injection.
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2.1 foi% 4  Waters Symmetry C,, (0% 4 (3.9
mm x 150 mm,4.6 pm) ,0.05% HfR-7K (A) 0.05%
MR- (B) B8 BEME (0 ~ 3 min, 90.0% ~
82.0% A;3 ~ 15 min,82.0% ~ 80.8% A;15 ~ 16
min, 80.8% ~ 67.0% A; 16 ~ 21 min, 67.0% ~
66.4% A) ; K P+ 340 nm, 3 1 mL-min ™', 4E
i 35 CLiFFERL 10 pL, 7E B A3k & 4 T LGT,
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2.2 WEWRIH

2.2.1 XPRESHIAE WO E A 0 kS % R EL LGT,
LGCOP,LGCRP,AGCOP, AGCRP, LI, AGI X /& & i&
B, F 3 4 460,700,800 ,400 ,600 ,400 ,200
mg- L~ 4% X B8 & ik 45 0, 75 s B AGCOP, LI,
AGY {1 i# £ 1053 50 i ¢ il 1 40,40,20 mg- L™ f it
PR TR o Do K 5 W A5 i 45 WIS i T [R] — 10 mL
s T, B OB E S &2 ZI R, BV AS LGT, LGCOP,
LGCRP,AGCOP, AGCRP, L1, AGI, J& & ¥ J& 43 %
92.00, 140.0, 160.0, 16.00, 120.0, 16.00, 10.00
mg - L™ AR G X BE A A T
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0.45 pm FfFL U8 BT 8, B2 8 W AR o At it v L
RIS
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A XF B S AE A WGE i, BT 10 mL R, i B AR
BE LN R PRI FE 21, B A3 2R 50R A %F B8 5
VW . & B 10 pL, 4% 2.1 T F 8 4% 4% 14 k4

SE o LAGE I & U U HE AR A X (ng) O B AR AR U T
BUY g9k b, Ld /) Z 35 SR AR ol 13 75 72, L
x1,

F1 TMUAYHKRMEREARE BAXREMEEEER

5y G Epiy:: R LM [l /ng
LGT Y =1.561 x10°X +4. 644 x 10° 0.999 9 14.38 ~920.0
LGCOP Y=3.132x10°X -3.157 x 10° 0.999 9 21.88 ~1 400
LGCRP Y =2.451 x 103X +3.826 x 10* 0.999 8 25.00 ~ 1 600
AGCOP Y =4.399 x10°X +4. 034 x 10> 0.999 7 2.500 ~ 160. 0
AGCRP Y =3.024 x10°X -7.079 x 10° 0.999 9 18.75 ~1 200
LI Y =4.858 x10°X -2.267 x 10° 0.999 7 2.500 ~160.0
AGI Y =5.384 x10°X +2.912 x 10° 0.999 9 1.560 ~100. 0

4t 9L % W, LGT, LGCOP, LGCRP, AGCOP,
AGCRP, LI, AGI 4 %I #£ 14.38 ~ 920.0, 21.88 ~
1 400,25.00 ~1 600,2. 500 ~160.0,18.75 ~1 200,
2.500 ~160.0,1.560 ~100. 0 ng £ ¥4 A& R 4T,
2.4 KWL RSB URIKK E (LGT, LGCOP,
LGCRP, AGCOP, AGCRP, LI, AGI 4} %I 3 2.875,
4.375,5.00,0.500,3.75,0.500,0.3125 mg-L") .
Hiyk BE (LGT, LGCOP, LGCRP, AGCOP, AGCRP, LI,
AGI 43514 11.5,17.5,20.0,2.00,15.0,2.00,1. 25
mg- L") | & ¥ B (LGT, LGCOP, LGCRP, AGCOP,
AGCRP, LI, AGI 43 %} 46.0,70.0, 80.0, 8.00,
60.0,8.00,5.00 mg- L") B IR & %F I8 5 i W, %
2.1 TR % S B R R R OB S HERE 6 IR, BRIK
10 pL, 35504 X6 BR i £ 335 04 180 AR e RSD, 25 51 UL 3%
2, S5 R KU RSD H < 1.5% , R WAL &5 0 2% B

L', RSD 4+ 5% 1.0%,1.0%,0.7% , 2. 1% ,
1.4% ,2. 1% ,2. 2% , £ W 7 ik E R R

2.6 FoE ke MO AR R (2013-6)
EIRCE 53T 0,2,4,8,10,12 h HEAE 7 2.1 UK
gk 55 8 3E A 4 B, DL g T AR L, LGT, LGCOP,
LGCRP,AGCOP,AGCRP, LI, AGI I i F ) RSD 43 51|
5 1.1% ,0.8% ,0.6% ,1.9% ,1.2% ,1.9% ,2.2% ,3
AL A 12 h NERE (n=6)

2.7 mEERICREE KT R R EC S e R
TUESIM (2013-6) 5.0 mL, & T 10 mL g, 4
WIKs % Jm A 2.2.1 Ti F LGT, LGCOP, LGCRP,
AGCRP [y X} B8 5t fiff 285 W Je AGCOP, LI, AGI [y X B
mniE G RS PR E A B4 2.2.2 LT
Jr kA B S VW, P AT ERE 6 . 2.1 TR
% S AR HERE A3 AT, 0 SR 04 T AR, TSR IR Tl R A

=5 T RSD, &5 5 L3k 3,
£2 EWFEFRDTHEMBEBERBR (0 =6) % £3 EMTEHRRT MRS MBEERRERR (1 =6)
5 fEWeBE RSD vk RSD  RGVkJE RSD i BEGER AR WER OPHEKEE  RSD
LGT 1.2 0.5 0.4 /g /g /g /% /%
LGCOP 1.2 0.8 0.2 LGT 77.15 78.2 155.1 100. 7 1.3
LGCRP 1.1 0.7 0.3 LGCOP 79.25 77 157.6 100. 6 1.0
AGCOP 1.5 1.0 0.6 LGCRP 445.6 440 882.6 99.0 0.5
AGCRP 1.1 0.7 0.5 AGCOP 3.356 3.2 6.497 100. 0 1.8
LI 1.5 0.9 0.5 AGCRP 92.28 90 183.9 101.5 1.1
AGI 1.5 0.9 0.7 LI 2.334 2.4 4.760 101. 1 1.8
AGI 0.902 5 1 1. 891 100. 7 2.0

2.5 EHEMEAE % 2 IR — Lk BT
TS (2013-6) FEaH 6 H 4% 2.2.2 TUT J5 1l 4
B T W, #4201 T (A% AR, dE R (n =
6) ,BIR 10 L, P22 25 1 DU 4 € 33 06 1 BROF 3 337
¥) & & Ml RSD, il 4% LGT, LGCOP, LGCRP,
AGCOP ,AGCRP LI, AGI (¥ -3 & & 43 7 2 15. 43,
15.85,89.11,0.6712,18.46,0.466 8,0.180 5 mg-

2.8 FEMEHRIGE S I RSO A
2. 2.2 UL W A AU (0 =3) #2210 F
@I R BT AR R 4
3 it
P 1 W s -7K R0 2 -7K U S A R B AR ¢, 4
RFF I RS AE L 7K U 0 A 2R G0 0 o B OR e A
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®4 TRAMRHERTTHMERLRSHEBNE (0 =3) mg-L~!
R LGT LGCOP LGCRP AGCOP AGCRP LI AGI J=¥:i|
2013-1 18.29 17. 47 93.42 0.567 1 19. 04 0.689 5 0.158 6 149. 6
2013-2 15.55 17.91 98. 12 0.640 8 18. 11 0.5139 0.157 9 151.0
2013-3 15. 69 14. 84 82.44 0.569 6 17. 67 0.436 5 0.184 3 131.8
20134 14. 81 16. 57 99. 27 0.479 1 18.71 0.416 2 0.1850 150. 4
2013-5 17.61 16.78 103.4 0.4337 19. 44 0.617 2 0.159 3 158. 4
2013-6 15.43 15. 85 89.11 0.671 2 18. 46 0.466 8 0.180 5 140. 2
2013-7 16. 33 16.79 96. 89 0.895 2 16.97 0.670 0 0.167 2 148.7
2013-8 14.53 15.22 89. 87 0.470 5 16.74 0.487 2 0.220 0 137.5
SEI(E 16.03 16.43 94. 07 0.590 9 18. 14 0.537 2 0.176 6 146.0
RSD/ % 8.2 6.5 7.2 25.1 5.3 19.9 11.9 5.9
HRE- KA R G 4o XA iR W & 47 (5% ]
B -3 B 2~V N /| NN L7 D) | AN N A o 1
M4 8 3, 45 R B R PL0.05% W R-Z4 B (1] BIA, Woek, Wi, 4. ST 857 5 W HIS
0. 05% H iR - /K AF Ui 2l A 0 3% 0 43 85 3 e f o XA BRI R e R e [T]. v v 25 2%, 2012, 37
7] g 8 0 T W T (1 S8 0 7% 8, B T R (18) :2723.
Gk 1 mLemin R 35 °C [ i 4 f (2] IhER, TH, REC BT HPLC B 1L
WA DAD 438 K 515 (200 ~ 400 nm) %R LT 1], o5, 2008, 30 (6) 784
- P X (3] Sk, SARE, SO ST U RN A W A
SRLIIEIC T 340 m I, 7 A BRIP4 47 X5 AT A B R B B9 R[] o I A 2
S, WL 25 L B R RF . SR A B IR A G 2013, 33(15) 3730,
(1 i B T LD R B 4 340 nm MR IR . (4] pwm, B SEET AR AERI]. 920
PR il 04 7 00 52 45 SRR, N ] L vk 5 2 516 R, 2005, 8(5) 43
TR SR ] S B S R I 146.0 mg-L', (5] nbBREh, B, WHRENS, . SRETUESHROATT B0
H—EME 225 (RSD 5.9% ), o] G5 A AL vk Pl A ) TR EAEM [T PR R 2 Ak,
RO 25 1 2R UR RIS DL R A = T2 ok R T il 2011, 36(20) :2793.

T S T A R — A [6] m&, A WiFESRIERYHFRERIT].
S o Bk 5 (9 3 B 8% 26 B4 LGT, LGCOP, RREW TR, 2012, 27(2).180.
LGCRP, 4 Fo 4 Bk 2 5 0600 0 A B b i gy (0 R PRUERE, 5 RP-HPLC Bl e

MRFE[J]. hEZE, 2006, 37(4) :609.
PSR Y =1. 068X +10.83(r=0.996 3) RIWAE 1 pyg o gomty, 5. HPLC el Bt 7o
Z WA RIRAG LA G . LOT, LGCOP, LGCRP fY AR5 7-0--D W BHRRE AR 7 it (1), 255
BERAE T AP b AR E H & B, Wi Ze ik, 2010, 30(6) :1019.
A F B X Y S B ) e AT B R AR (9] EZH SR, B K2 b il g WEbD
YE R 5 SO V8 5 0 0 I A % | ol 38 70 A 1Y) 32 20 F oM S]. 2002:492.
PEAG 5y . B EE 0K LGT, LGCOP, LGCRP [A R4 [10] SRARUE, JF6k, BRUEHE, . 5 BT (L sl sk Fi 2 5

Oh T W I E B9 bR o, OF R
HPLC-DAD 52 , He 58 b 73 5t o't B2 vk I 5 A e 1Y
LEtt.
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