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Determination of Phenylpropanoids and Anti-fatigue
Activity of Effective Fractions of Pedicularis rex

CHU Hong-biao* ,ZHANG Zhi-hua, CHEN Dong, WANG Xi
The Medical School of Jinggangshan University, Ji'an 343009 , China

Abstract: The aim of this study was to establish an HPLC method for simultaneous determination of salidroside , verbas-
coside , iso-verbascoside , leucoseptoside A, jionoside D and martynoside in Pedicularis rex,and to evaluate the anti-fa-
tigue and anoxia endurance activities of P. rex extract. The chromatographic separation was carried out on a ZORBX-Cq
(4.6 mm x 150 mm,5 um) column, with mobile phases:H,0(A) -MeOH(B) (0 ~10 min,63% A;10 ~10.5 min,
63% —58% A;10.5 ~40 min,58% A) ,at the flow rate of 1.0 mL/min and detection wavelength was set at 275 nm(0
~4 min) and 330 nm(4 ~40 min). The column temperature was maintained at 35 °C. The injection volume was 10 L.
The effective fractions of phenylpropanoids were prepared by macroporous adsorption resin. The contents of salidroside,
verbascoside , iso-verbascoside , leucoseptoside A, jionoside D and martynoside had good linear relationship with in the
ranges of 2. 10 ~8.40,13.60 ~54.40,0.93 ~3.72,0.53 ~2.12,1.50 ~6.00,0.37 ~ 1. 28 ,respectively,and the aver-
age recoveries of the 6 phenylpropanoids were all in the range of 98% ~102% . The extraction yield of effective fractions
was 0.62% with total contents of phenylpropanoids higher than 65% . The exhaustive swimming time and anoxia endur-
ance time of three dosages groups were higher than those of the vehicle( P <0.01). The HPLC method was reliable , sim-
ple and accurate. It can be used for the quality control of P. rex. This experiment suggested that P. rex had the effect of
promoting recovery , eliminating fatigue and improving exercise capacity.
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Fig. 1 HPLC chromatograms of mixed standards( A) and P. rex sample(B)
1 LD 2 -BEAEH ;3 -REHEET 4 SKREITEH A;S -EHTH D;6 AWK

1 -salidroside;2 -verbascoside;3 -iso-verbascoside ;4 -leucoseptoside A ;5 -jionoside D ;6 -martynoside

F1 KREDEEDH 6 MERERERSHIIRAE L

Table 1  Standard curves of six phenylpropanoids in P. rex
S b P S
Analytes Regression equation r Linear range( pug/mL)
Salidroside Y =1276.6X +30. 898 0.9999 2.10 ~8.40
Verbascoside Y =5014. 0X-860. 99 0.9995 13.60 ~54.40
Iso-verbascoside Y =5938.7X-68. 141 0.9999 0.93~3.72
Leucoseptoside A Y =7768. 8X-58.265 0.9999 0.53 ~2.12
Jionoside D Y =2206.8X +21.985 0.9996 1.50 ~6.00
Martynoside Y =15352X-51.197 0.9999 0.37 ~1.28
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Table 2 Results of recovery test of six phenylpropanoids in P. rex

‘ ] . :m Ly 1 [E] B2
S B IIREVE W [ RSD
Analyte Sample content(mg)  Addition content( mg) Measure content Average recovery (%)
alytes I > € > > ©
) P g € (mg) (%)
Salidroside 0.3349 0.2000 0.5336 99.7 2.4
Verbascoside 0. 6693 0.2800 0.9500 100. 1 1.3
Iso-verbascoside 0.0381 0.0620 0.1015 101.5 1.8
Leucoseptoside A 0.0096 0.0100 0.0200 102.0 0.9
Jionoside D 0.0678 0. 0800 0. 1460 98.8 2.1
Martynoside 0.0276 0.0110 0.0385 99.7 2.2
3 KIDEEPOMERRERINEE
Table 3 Content determination results of six phenylpropanoids in P. rex
A PR ] 37 B R N
ﬁﬂ‘ﬁ% e %HXK -()ILTEHXK Iﬂfﬁ%ﬂ%
Analvt Ultrasonic Reflux Flash extraction( % )
natytes extraction( % ) extraction( % ) ashh extractiont 7o
Salidroside 0.249 0.299 0.318
Verbascoside 0.356 0.472 0.632
Iso-verbascoside 0.030 0.042 0.041
Leucoseptoside A 0.002 0.002 0.011
Jionoside D 0.125 0.158 0.123
Martynoside 0.001 0.001 0.023
A Total 0.763 0.974 1.148

A RGO A TR PEI, SRR 45 R s, A 85
AL R ARG A T Dk e e TS B gL, R
AR OGN, BIGRIRBOAR , 17 oK A B, L3R 4

A R T] Y d 8 T 25 0 B
ARG 2/ BB BT 57 G0 T Tk st ] g B 2590
Ao PRSI R R E B IEHE R N Z ARG

(P<0.01), .,

A/ BRI R E S E RN A RGRAL LA RPN 57 (IR SRS 1, SRR B

PEATIE PRI, SCR SRR, A RGRALI = L I
FR L S 3 I B 4 A 4, HL R TR A
SN, BRI AOR, ol A7 305 R [R5 rp ) 2

B AEH AR AR TE TE— 2L

4 itig

R S A3 B ) /N TR R 4, DLk 4

CEE ARSI IR, P X HR AL/ B g 6 Ik
()R e 4 A 35 B ) B B 0 T A X IR (P <
0.01) , 1My H AR et 2 /N Bl A g 383 1 1) AT ol 4R

4.1 RENFGERIEE

1 TR TS 28 1 A AR A, 7 B IO ) A B
I FERADK B CBESE  SREO R
JEBUAT SCHR AT R SR ] ORI U

F4 GHEBLXTNR R E N R GG AR (x5 ,n=12)

Table 4  Effect of effective fractions on loaded swimming and anoxia endurance time of mice(

xts,n=12)

4151 FriliTS T vk st a] &R aanaingli|
Groups Dose(g/kg) Swimming time('s) Anoxia endurance time(s)
23 [0 B2 Vehicle - 146.08 +28.92 598.42 £49.59
FEHE X B4 Control 0.180 195.17 +31.06 * * 816.42 +158.89 % *
4 High 0.080 352.58 £52,32 " ¥ 1000.75 £277.87 * *
P34 Medium 0.040 232.92 +51.87** %% 776.42 +155.82* %
RHI 4] Low 0.020 211.33 +67.79 " * 791.33 £83.56 " *

** P <0.01 us vehicle group;™ P <0.01 vs control group; ¥ ¥ P <0.05 vs control group.
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