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Simultaneous Determination of Four Kinds of Flavonoids in Clematis Intricata Bunge of Mongolian
Medicinal Herb by HPLC

LIU Tingl’z, LI Hongjiaol, SUN Xingjiaol, Borjigin Tebuqinl*, LI Xiaol*(l.lnner Mongolia Medical University, Hohhot

010110, China; 2.Ulanqab Central Hospital, Ulangab 012000, China)

ABSTRACT: OBJECTIVE To establish a method to control the quality of Clematis intricata Bunge through the content
determination of the four kinds of flavonoids in Clematis intricata Bunge of Mongolian medicinal herb. METHODS The HPLC
analysis was carried out on YMC C;gcolumn(4.6 mmx250 mm, 5 um) with a methanol-0.04 % phosphoric acid solution as the mobile
phase for gradient elution at a flow rate of 1.0 mL-min". The detection wavelength was 350 nm, and the column temperature was 25 C.
RESULTS Luteoloside, hyperoside, rutin and quercetin exhibited good linear relationships within the ranges of 0.021 37-0.427 4,
0.010 85-0.217 0, 0.021 41-0.428 2, 0.017 46-0.349 2 ng, respectively. The RSD of precision, repeatability and stability tests were
<2%, the average recoveries were ranged in 97.4%-102.3% . CONCLUSION The method is simple, accurate and reliable with food
repeatability, which can be used for the quality evaluation and control of Clematis intricata Bunge of Mongolian crued drugs.

KEY WORDS: Clematis intricata Bunge; Mongolian medicinal herb; luteoloside; hyperoside; rutin; quercetin; content
determination; HPLC
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Tab. 1 Collection of Clematis intricate Bunge

ErRs) kW i1
1 TR L 20140810
2 WK 4 IR IX 20160722
3 T3 N KA B X 20160817
4 HERS IR B S 20160820
5 A E 20160919
6 LR 20161005
7 WA RAT 20161006
8 Ligid )L 20161006
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2 FESHR
2.1 IR A
2.1.1  JRAX IR RIAT R R B RO B B
. @2k, AT, W ERMRSEE, S0E
T 25 mL B, N 60% AR IFE R, $E5,
A 1 mL SARBEL 2137 pg « S24kiF
21.7ug ~ FT 1427 pg WK 116.4 pg [FIXT IR
MW, R 1, 5, 1.5, 1.5 mL, BT
10 mL &, 60%FREES, #55), RISIREXT
TSR, 4 CUKAE T RAE
2.1.2  HEHASERBIHE BB R L 0.5 g, K
HRRE, BB, K% I 60%HEE 20 mL,
FRE B, IAER 1.5 h, BA, HREie,
60% H EEANE IR IR &, R85], 3T, HUERiE,
RIASHA VA T
2.2 fok g
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BN HH N H B (A)-0.04% B B2 7KV WRL(B) » 6B 2 ot i
(0~5 min, 27%—>30% A; 5~20 min, 30%—36% A;
20~40 min, 36%—>45% A; 40~50 min, 45%—49%
A; 50~60 min, 49%—>60% A; 60~70 min, 60%—
65% A); AEiR 25 C; i 1.0 mL-min~'; KRG
K 350 nm; BEFEE 20 pLo VRS GHIE SRR A
g L 1.

0 5 10 15 20 25 30 35 40 45 50 55
t/min

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
t/min

E1 HPLC &

ARG XM N B-IERREERE N 1 RB R 2-e 2k 3-
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Fig. 1 HPLC chromatograms

A-mixed reference substances; B—samples; 1-luteoloside; 2—hyperoside;

3—rutin; 4—quercetin.
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Tab. 2 Linear relationships of four constituents
B gy P4 28 2R VEYE il /g r
AR BB BT Y=5x10° X+391 872 0.02137~0.4274  0.999 6

S Y=9x10°X-26 316 0.01085~0.2170  0.999 8
BT Y=7x10° X+270 988 0.021 41~0.4282  0.999 9

i Y=1x10"X-2 410.2 0.01746~0.3492  0.999 5

2.4 USRS AL

s B W IOR A 5 RV, % “2.27 TRt
WA R 6 UK, BRIR 20 L, WIAS AR BT
LRI T RN R T AL RSD 4 N
1.1%, 1.8%, 0.83%, 1.6% , RELAHEHEE R IT.
2.5 FREthlE

BB TR, 4% “2.27 T (i SRR AE,
T 0, 2, 4, 6, 8 12, 24 h #FE, MEARL
. Skt & T MR RMIEmH RSD 4>
WA 0.97%, 1.2%, 1.7%, 1.5%, FWHRSE
WAE 24 h HEEE.
2.6 HEEMIAEK

B A — = H(1 5) 2 K2 0.5 g, K EFRIE,
AT 6 48, % “2.1.27 TR 7 vE S AR T
$2“2.27 B A% 2 AR HERE 20 pL, WAS AR B
LB T ORI R R AL RSD 4 i
1.2%, 1.7%, 0.81%, 1.1% , ¥WHiZHEEE M
RAF.
2.7 A R AR A

B9 A —r=t(l SHMAMMmAK, L
025g, FEBME, % “2.1.27 TR iEHl &R
AR, % €2.27 TUR (RE S AREERE 20 L, 4)
WS A B 80%, 100%, 120% 1N K 8 5 15 W
AT 3 4, tPEMFE RIS, SRR 3.
2.8 FEAIIE

08 fLZjMaR, &Rt 3 4, B 05g, K
EWE, 1% “2.1.27 TR g7k & R
f& “2.27 TR A &R 20 uL W, g5
* 4,
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RI WHEERERRRSE
Tab.3 Results of recovery tests

W 4 AR AR, /R, [EWeE/ RSD/
mg mg mg % %
0.501 0 0.4010 0.904 4 100.6
0.499 6 0.4010 0.916 2 103.9
0.502 4 0.4010 09114 102.0
0.500 4 0.501 6 1.008 5 101.3
ABEL 05016 0.501 6 1.0147 102.3 1.6
0.501 2 0.501 6 1.0153 102.5
0.499 6 0.602 0 1.1179 102.7
0.499 0 0.602 0 1.099 8 99.8
0.499 8 0.602 0 1.094 6 98.8
0.1114 0.088 65 0.202 8 100.2
0.1111 0.088 65 0.199 5 99.7
0.1118 0.088 65 0.200 8 100.4
0.1113 0.1120 0.228 1 102.8
LufhE 01116 0.1120 0.2270 103.0 1.7
0.1115 0.1120 0.2229 99.5
0.1111 0.1340 0.243 0 98.4
0.1110 0.1340 0.242 2 97.9
0.1112 0.1340 0.244 8 99.7
0.749 2 0.599 0 1.363 2 102.5
0.747 1 0.599 0 1.364 7 103.1
0.7513 0.599 0 1.3545 100.7
0.748 3 0.745 6 1.5125 102.5
7T 0.750 1 0.745 6 1.516 6 102.8 0.73
0.749 5 0.745 6 1.5130 102.4
0.747 1 0.895 8 1.668 9 102.9
0.746 3 0.895 8 1.6573 101.7
0.747 4 0.895 8 1.663 8 102.3
0.346 9 0.2752 0.6133 96.8
0.3459 0.2752 0.609 8 95.9
0.347 8 0.2752 0.6103 95.4
0.346 5 0.346 5 0.688 5 98.7
Mt e 3 0.347 3 0.346 5 0.685 1 97.5 1.3
0.3470 0.346 5 0.684 8 96.5
0.3459 0.4150 0.752 2 97.9
0.3455 0.4150 0.754 3 98.5
0.346 1 0.4150 0.758 2 99.3
R4 HET 4 MUEHHEH E0=3)
Tab. 4 Contents of four compounds in samples(n=3)
mg'g!
W5 RBEE a2tk T MEx  EBEHE
1 1.995 8 0.443 7 2.984 8 1.3822 6.806 5
2 1.1233 1.1333 4.904 7 0.049 93 7.2112
3 0.478 1 0.646 3 3.4200 0.045 64 4.590 0
4 0.744 6 0.1379 3.1677 0.1592 4.209 4
5 0 0.164 8 0.2211 0.035 13 0.4210
6 0.017 26 0.1527 09183 0.2599 0.2599
7 0.070 74 0.1330 1.663 1 0.050 73 1.917 6
8 0.030 00 0.166 8 0.793 1 0.3816 13715
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