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Quality control method for Yao medicine Achyranthes longifolia
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Pharmaceutical Science, Nanning 530022, China)

Abstract: Yao medicine Hongniuxi is the root and rhizome of Achyranthes longifolia, which was a
commonly used medicinal herb in Yao ethnic areas. Currently, only a few provinces have recorded the
method for quality control of A. longifolia. Microscopic method and thin layer chromatography were
qualitatively identified on the roots and rhizomes of 14 batches of Yao Medicine A. longifolia collected in
Guangxi region in the standy. The content of S-ecdysterone was determined by High Performance Liquid
Chromatography. The Phenomenex column (250mm X 4.6 mm, 5 pm) was used, the mobile phase was
acetonitrile-water (15:85) , the column temperature was 25 °C, the flow rate was 1.0 mL-min’!, and the
detection wavelength was at 243 nm. The results were as follows: (1) The characteristics and microscopic
identification methods of A. longifolia were obvious. Microscopic identification showed the inner layer of
thrombus, vascular bundle, abnormal vascular bundle, duct, ray cell, calcium oxalate sand crystal or square
crystal, etc. (2) The identification spots of S-ecdysterone and ginsenoside Ro thin layer chromatography
are clear, and the separation effect was good. (3) The f-ecdysterone showed a good linear relationship
within the range of 5.606-224.224 pg (r=0.999 9), whose average recovery (n=6) was 97.68%, with the
RSD of 1.37%. (4) Among 14 batches of samples, the content of f-ecdysterone range from 0.005% to
0.158%, with an average content of 0.098%. This study established a complete method for microscopic
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identification, thin-layer identification, and content determination, providing a scientific basis for rational
evaluation of the quality of A. longifoli. and clinical rational drug use.
Key words: Achyranthes longifolia, character; microscopic identification, TLC identification, content
determination
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Table 1 Information of 14 batches of Achyranthes longifolia

I 5 KA A G KA A
No. Collecting site No. Collecting site
1 T XA B 8 EEEF L2
Shuangqgiao Town, Wuming District Pingshan Township, Luzhai County
2 W EENE 2 9 PE AR E
Lianhua Township, Gongcheng County Xilin County
3 BRWE =T 2 10 BN AR B i 2
Sanjiang Township, Gongcheng County Ligao Township, Liujiang County, Liuzhou City
4 W EENE 2 11 EXUNIIE/ST R
Lianhua Township, Gongcheng County Gongcheng County, Guilin City
5 WIEN 2% 2 12 AL X 251 2
Pingan Township, Gongcheng County Chadong Township, Lingui District
6 RLE55 2 13 A X 2% 2 L
Qiaoyin Township, Fengshan County Jiangdi, Chadong Township, Lingui District
7 Al Bl 14 Al B AR
On the hillside of Fengshan County Fengcheng Town, Fengshan County
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Fig.1 Specimen of Achyranthes longifolia
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PSR, INAE D101 BYRFLW BB IEAE (942 1.5 em, A 15em) B, 7K 100 mL ¥, #2%
KW, P 20% G BE 100 mL Peflit, FFE2RBeliil, k2 80% L EE 100 mL Hefiit, B2 e i,
AT, FRIEN 80% FEIAMERZE 1 mL, TERMHKMIER: FHEILLAERA 2 4 g, [FEH] O
TRZG MV R A-I0 R S XS IR . A S B AF Ro IR E R, W EEH %A | mL & 1 mg (IR
AW, R ARG .. R AL C ChEZH) 2015 FhVYH6EN 0502) 358, WHELHE
R AVERANT IB 2GRS 2 pLy XFIRGVAEW 1 pl, 29 AT E R G HER L, LLZRE 8-
FE-7K- R ( 8:2:1:0.2) A I3, FEJT, HUH, W, Wil 10%0ile SRV, 78 105°Chn a5t
RUEW, BEEAMEIT (365 nm) FAEAL.
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BT . Ok KiEEIEZ ] Gemini-NX Cis (0i%4E; WM. ZHE-/KIBH (15 :85);
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PERxE B TR
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IR E R R EET (8] (30, 60+ 90 min) A HEEIK B (60% 80%- 100%) X £ 4= B 245 44 v -t 17 668 i 25
EIRISRMN . RAFRAMB R L5 1 g, WMEWE, %K 2 T Hlnm&, HE
FER, WRE, FAHRIREER FREANE R E R, R85, AMALIERE, FRIDER, S ER,
HBERE AT o MR 1E 22 45 JR O 0 5 A 38 1 A I VR 4% 1 o
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Table 2 Process factor level table for S-ecdysterone content determination in Achyranthes longifolia

K A B C
Level eIl ER TINFA e e 4 H I [ F I O 52
Solvent volume (mL) Extraction time (min) Concentration of methanol (%)
1 10 30 60
2 20 60 80
3 30 90 100

LIRS 2 Bk B WO B R AR VAT 10 uL, VEANAHEIEG E . AR
A7 H

NIRRT HUB- ez B FRD0T B o &, RS S5 AR0E, i R ] R FE 9 560.6 pg.mL! IRV R
SRS B LA X B R VAWE 0.1, 024 1. 2+ 4mL BT 10 mL &, MHABEEZE, #25, E
NFRUHE TR RPN, 4% IR G SR 24T 408, DO R St R B (ng) R AL bR, TR A
ARFR, LR 2.

R RERINAERAES (FS: 100 , S RAERS AR, ESIFENE 6 I, it
- 17 55 P 0 TR AR T SR G B 7l 22 (relative standard deviation, RSD).
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IOEEREIRCRRE OSBRSS (UGS 100 KR 64, % 05gERE, BA
FEHETE MR, SRS I I g-i Ky 688 W of B VAR 560.6 pg.mL! 1 mL, 53 k5 2 N HEE 19 mL,
il RS R, W B0 R B T =, TH R K RSD fH

fif RSS20 51K A Gemini-NX Cis« Amethyst Cis-H FKFIHRS Crs =HEAS[F] i 0 (2 3 4 G
YN 5 um, 4.6 mm>250 mm) WEFES (a5 100 Hp-Wi 7 E A& &, 115 RSD fH. KH
Agilent 1260 A1 &7 LC 20AT PN A S R LRS00, e RE S (Fi's: 10) - j7 58Sl 1 25 &,
115 RAD 4.

14 HELL A BR T RE S B B = AR b S (0 A ) 46 2% A T 1 5 X & SR o 1) 9 Vs
2% 14 LA A= BR 2 S IO B S VT AR 3 (i 25 4 Bl 52 T VR 52 14 HEAT 2R IR 250 R
(1) 80 7 B8 5 B CAZG M T 5D .

2 SR E550
2.1 HRAREF]

AR PE AT R IR 2 M IR AT W EE, AN g L2 M otk i T ARZEJER, K 2~6 cm,
B2 1~1.5cm, B#AAEHANMERZIREGRE 23, FHEER 4~9 %L, REREE,
WM, K 10~20cm, EHAf 04~12cm, [ F#Ed. REAKEEGEEREE, BAMBERNWSK
AR 25 G R o SRR I A A s, Zyamilr, Wi R R Ak, BEORSR,  T L 2 E RO 1
PR AL R ROR (B2

B2 AHREHE
Fig.2 Materia medica of Achyranthes longifolia

2.2 BMEH

28 %6 AN [] 2 b 21 2 IR 24 A D) T ORGSR ) R O AT, VAR g 20 B R AR L
221 WRHEVIHAHAE AR ZY0M 2~5 %1, Mok, 2WEaREsl, KEE. 465K
R, SRAIE RE A R LR AR T SEHE S B 3~ 5 #C[E00FF, NSRBI 4ER RE N, RS 1~
54, MAGEERRK, SFEREZ; PRIEFHEER, VAR R, S8R MHER
SRR AT, EAE 30~185 um, SFZR4H0H 5~10 R HEEGHH & RSP A EUT i, BAR 3~28
pm (B 3) .
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1. RRRJE; 20 HE;s 30 48 H; 4. FIRHS; 5.0 KB 6. H2k; 7. OFIREs; 8. FOLARFH.
1. Suberin lamellae; 2. Cortex; 3. Vascular bundle; 4. Phloem; 5. Xylem; 6. Ray; 7. Central phloem; 8. Central xylem.
K3 Z4RRETIE
Fig.3 Transverse section of Achyranthes longifolia root

2.2.2 FREVB AR

CLAR IR AR IR B o REFLUERLC, BERORAL, MR, A IR RUERAIL, 2P 4E B4R 12~28 pm;
FENMOEESCTE, BAE 25~58 pm; RGBT MZHUE, BAE 3~15 nm; RIEE4IEZ A
EETT, Kt (H4) .
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99 Q"O W |y
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1. 598 2. 44k 3. BRI 4. KR4I,
1. Vessel; 2. Fibre; 3. Calcium oxalate sand crystal; 4. Phellem cell.



B4 BREHE
Fig.4 Powder micrograph
2.3 HEAELER
Pt Gl b, 78500 B2 (S AU HE S SR AL B b, RAH E B OB .
5.
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A R T ’ S T
1~14. R (8 SRR IZHM) 5 15 MIMHER (A AZ 21 Ro; E. f-BLRISED 5 A-F. 451k
PICTE R o
1-14. Achyranthes longifolia materials ( No. 8 is the reference materials of Achyranthes longifolia); 15. Mixed reference
substance (A. Ginsenoside Ro; E. - Ecdysterone); A-F. Characteristic fluorescent spots.
B5 4B TLC GikE

Fig.5 TLC chromatogram of Achyranthes longifolia
24 FEFEHEREMERAE
2.4.1 XM ERH TR IR s RAER, WERIME (A IR ERIREUN E (B).
HEEIR 2 (C) 3 AN BRI ZON B-t5 52 B #5230 ) 22 e e g it 2 L (P 19>0.05) , b D oA A 5.
G RS TR I, HEEIRIE N 60%F1 80%HT, B S th M (il I i %2, 25 5 T 2 -i 5
SR 2> B 5E s VTR D, I DRI 5 e B 3 DN 58 S5 AR ZEAR K SRIBUN A1 A, AT R AR,
SR A, 5 SBOCRINT . ZiE U ERER, RZEF ABCF NIRRT Z, RVEZ R
MR G50 1 g, FEME, MEMARE 20 mL, FREER, INHENR 60 min, BCEE =R,
MAEER, AWEANCHKRIESR, 85, HMALIERIE, FERVIUEM, BELiEm, 1ERftil
AT SRR 3 Rk 4.

BT AT IR AE C I RACEF RSN T, BER A 5RER B A FEKF A 22 5 AEH th 4T
AT, AR AE A RZKTAZREL T, FER B 5RER C MA KA 52 AT H i
ToPAT, BOAARRS. L, AR IUBAT R AN R R A A A EAE

K3 AABRTL-E SIS BN E EXTRBE R 50T

Table 3 Results and analysis of orthogonal test for S-ecdysterone content determination in Achyranthes

longifolia
F3F S GRAEELD
EERs) Factor Evaluation index
No. it 4R
A B C D
p-ecdysterone (mg.g™!)
1 1 1 1 1 1.034 6
2 1 2 2 2 1.0198

3 1 3 3 3 0.929 8



4 2 1 2 3 1.0138
5 2 2 3 1 0.910 4
6 2 3 1 2 1.0100
7 3 1 3 2 0.8418
8 3 2 1 3 0.9833
9 3 3 2 1 1.0517
K1 2.9842 2.8902 3.0279 2.996 7
K2 2.9342 29135 3.0853 2.8716
K3 2.876 8 2.9915 2.6820 2.9269
FHE K1
0.994 7 0.963 4 1.009 3 0.998 9
Average K1
FEIME K2
0.978 1 09712 1.028 4 0.9572
Average K2
FHE K3
0.9589 0.9972 0.894 0 09756
Average K3
R 0.035 8 0.033 8 0.134 4 0.0417

R4 pHE ST EMER

Table 4 Analysis of variance results of f-ecdysterone

. B2 T A HJ7
A2 5 R H 1
Sum of squares of Mean square F P
Source of variation Degree of freedom
deviation from mean MS)
AR
1.925 5E-03 2 9.627 5E-04 0.8472 >0.05
Solvent volume (mL)
TIEA ] T H )
1.876 5E-03 2 9.382 5E-04 0.8257 >0.05
Extraction time (min)
R
3.173 2E-02 2 1.586 6E-02 13.962 1 >0.05
Concentration of methanol (%)
W
2.620 0E-03 2
Error
W
4.545 5E-03 2
Error
it
3.815 5E-02 2
Total

242 BEPERE: R O RO S R T T LI 6 (Rt AR B P R BRI
7358 Bz 8 I € U 5 A 2% R Ve o B, S ERT 1.5 AR R SIS R A B A M B, AR
DU RSe 7y -1 5 K55 B VEE PR 20 P 42 KT 0,999, HIRK T H o gl BIMEL, 1 W% (il I Al S sy ¥ 51022
L. RULRIERL .
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Fig.6 Chromatogram of solvent blank (A), pS-ecdysterone reference sample (B) and substance (C)
243 ZBMECREE B SR R SRR AT 5.606~224.224 pg YIRS, HEFERE SRR R4
LR R, BIHAREN: y=13.462 1x+5.237 7, 1=0.999 9.
244 K FEERES  ESIE 6 kB (S M AR 4B 9 747, RSD=0.41%. KX IIHG %
JERAF.
2.4.5 AR 6 i Hhia S D15 -1l B S W & = 1P 2ME O 0.119%, RSD=2.14%. &Y
(i & L E S R AT
2.4.6 FRE MRS 24 h A A — Btk AR U A- 050 B S BRI T AR 9 RSD N 1.27%, RHIFEMH(E 24 h
NESE
2.4.7 INFERICERRES: 6 3R AT 150 B K R~ 2 BRI US 20 97.72%, RSD=1.37% (n=6) .
RYITEAE LT (R 5)
x5 ERFERAKRLER
Table 5 Results of recovery test (n= 6)

PRAE &L S5t B (S 5 A MG & EEvES SPEIEER A AR
Weighing of  S-ecdysterone content Added Detected Recovery Mean %=




sample (mg) amount amount (mg) (%) recovery (%) RSD (%)

(2) (mg)
0.501 2 0.5290 0.560 6 1.067 7 96.08
0.506 1 0.5342 0.560 6 1.0729 96.09
0.5015 0.5293 0.560 6 1.082 4 98.66
97.68 1.37
0.505 0 0.5330 0.560 6 1.087 2 98.85
0.500 1 0.5279 0.560 6 1.074 5 97.52
0.506 5 0.5346 0.560 6 1.089 1 98.90

248 M MR =R EEENE S & FYME RN 0.120%, RSD=1.02% (n=3) ; P& @i {unE &
BT HMEN 0.121%, RAD=0.50% (n=2) . Z5HRIM, 1%T7EERAN[F] b G0 € s A AR a4 3%
B R R A, 3081207V 5 AN [ i A RS [RS8 1 3 P i
249 14 #HEFE B RN ELS R p-Wi 7 S B S B E A 0. 005%~0. 158%, “FII{E A 0. 098% (£ 6) »
MRYEIME S5, I BA R P~ o 256 KU 22 e A5 00, 40 204 IR 2 4 vh -t Bz B8 I 5 B R By =
0.050%.

x6 4MAFBAMEMTEIESEF

Table 6 Content determination results of fourteen batches of samples (n =2)

9 B85 B 55 R =] S T
No. B-ecdysterone content (%) No. B-ecdysterone content (%)
1 0.005 8 0.058
2 0.083 9 0.056
3 0.158 10 0.119
4 0.137 11 0.068
5 0.075 12 0.140
6 0.098 13 0.120
! 0.104 14 0.110
3 iR

RG] R AR RIEZA R R BER R, a2 RIEZA R BB . M RE, J%
RO 2GRt TAE BRI T — @ I BRER,  (H BRI, o2 2 I PR F 24 9 0 i 2 A FD IR e 24
PRI R R Rk, JF AR RO 2 R AR HE I T, TR RGBT R A
W, RIEA SR ENRE . WARHZAEGEEE L, WAREREEARKE.

2GSRI, W . NS B RofEREM TP S B E, TR, MENRRIE &
Gy o WERANFERHEER CRER HE 2, S His 2R RER G 2R S RER G 32D
it b R IURERE G 182 AR T RO BT, RRAE A3 BT 551 0 B8 ORIy, 4y ELse T e, B AR
T G EEN; BIFFILLE T LR LHE-HEE-/K-F R (8:2:1:0.2) + 1E T F¥- MR B8 -H FR- /K (6:4:1:5)
B EEEW, RICKR 28 . Bs-FRE-/K-HE (8:2:1:02) 1ERNEIFH], BB RL, MMES
Xof HE 244 RS-0 17 85 . N2 24F Ro AN A B E B FEBERKP A, BRI, L@k, Hi
527 AR RS G TR, HAERFRE (4 °CA 30 °C) FIAS VR E CRHXHEE 55%F1 88%)
NI, FRE RS BT 20 B ORI BT, AT R . IR T TR AL A I A ) ) 3 AR

B Rz S EA N LA IR E R AUy 2 —, T AT R RO TR, AR T E B R S
. {F HPLC T8 B @ AR FE i, 2838 WS AR a8 2 ORI 75 B B k] 46 (A p- it 17 5



W AT UL, S5 SRR TN A4 [ A ORI A AR B- 05 12 55 TR 35 8 e TR A R s 3 73 il k) AN
LA AR A 770 73 i 0 A [ AT B B ] % Baskvmio-tod B 868 I 2 R EAT LA, 45 SR W R SR IO B-1E B
£l S B LI SRRy o AT R P B N A B R A ) e A i P T iR TR
AN LA R v -5 52 5 BRI 5 T R SR s, TR AT, RS R RER e, R RPN
HEPEMEINE, WTH TR LR RIS

ABIFEHEL TR SR BN RN SRS AN, JRE TR
B-WLE S HPLC & & llE T, WONAL AR A 72 3 S5 m Pt b ikdl, AR s
HAIE R N R T 2%
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