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[ Abstract ] Objective; To develop a quantitative analysis of multi-components by single-marker
(QAMS) method for the simultaneous determination of five components ( gastrodin, militarine, loroglossin,
arbutin, 4-hydroxybenzenemethanol) in Gymnadeniae Conpseae Rhizoma, in order to provide basis for the quality
control. Method: Gastrodin was used as the internal reference substance, and the relative correlation factors
(RCF) with militarine, loroglossin, arbutin and 4-hydroxybenzenemethanol were determined by HPLC-UV. The
contents of the four components were calculated according to the RCF, respectively. The contents of these
components in 10 batches of Gymnadeniae Conpseae Rhizoma were determined by the external standard method.
The rationality, feasibility, and repeatability of the QAMS method were verified by comparing the results obtained
from the two different methods. Result; RCF of gastrodin-arbutin, gastrodin-4-hydroxybenzenemethanol,
gastrodin-militarine and gastrodinloroglossin were 3.083 1 (2.0% ), 1.562 2 (2.1% ), 1.5450 (1.7% ),
1.7425 (1.9% ), respectively. For the five components, there was no significant difference between the
calculated and determined values RSD ( <3% ) of the 10 batches by the two different methods. Conclusion: The
method established in this study is accurate and feasible and can be used for the determination of five components in
Gymnadeniae Conpseae Rhizoma simultaneously.

[ Key words ] Gymnadeniae Conpseae Rhizoma; quantitative analysis of multi-components by single-

marker; relative correlation factors; HPLC

F2 RS BT AN R IR AL B R s T R B D AR R
Tk R R B R BRI R WY, SRR A9 B 2% U BRAE (Alzheimers disease, AD) ifi
FZHA PN S X PURACREE 1, /TR J7g W, AT g 0 AD AR Ik b B 6 e

[WFEEHEI] 20150507 (021)
[E€TB] EZERHL 5 H (2012BA128B00 )

[$E— 1’E%] el | e SR 1, KSR 25 9 (9 T 1 R 4> 5T, Tel :0411-87586014 , E-mail ; xiaoxue29 @ icloud. com
ERAMEE]T VP I B0, NS AR 25 B3 1 43 B 72, Tel :0411-87586014 , E-mail : xudanbs@ 163. com

.40 -



521 5 18 1) REXEAFFERE Vol.21,No. 18
201549 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2015
(acetylcholinesterase , AchE) 34  #1 tau & [ 7% 5

i BB IR A R Y VE B AE T AR 2 1 (amyloid
precursor protein, APP) ) 5 X5 DA T 25035 12 12 1
DR 2242 1 T RE L SEZE AD B 19 & e R AR, 4%
X AD 8% BN AL BN AT O B A . B
I PR b © Tk Z M 2 05 50, and2 T7 T2 45 B B A
2 FZ %, TS0y R AT, militarine,
loroglossin , 4% 5 4% FY AL -2 (9 PE ALY L B
A REitich Bk SR Hx
SRy B B Al A T ik B 2% SR TR R R AL
Py LUARA 8 2L 2, 45 22 4 A L0 3 4 0 5 7 Ok
Xof B B R )RR, R, AR SCER R ] — I 23
1 (quantitative analysis of multi-components by single-
marker, QAMS ) , Bl LA Jig & 15 (1) X bK 32 X6 B o 9
2, LN TS KRR R, B8 R AT, militarine,
loroglossin , 4-J2 LI F e 55 0 Fift 2 700 S b pl 7y 5
F8 ) A5 0 5 o

1 R 5RK%

1100 2 51 v 20 AR @ 35 X (RL & DU T 2R L A 3)
PERE A% AL IR A A g% L TAE o, 36 R B S
), LC-20 i AR (8 A (LG — 2% | A sh ik
FEd R AR RN A TAR N, HARBHEAA),
CP225D Mt 53 M1 K- ($8 [ Sartorius 22H] ) o K
PR (b [ ah 24 ah A 2 BF 8 Be, it % 110807-
200205, 4 & > 98% ) ; militarine, loroglossin , 4-$3% &
4 F T AR SR X O AR S & A Al (B 3
98.7% ,96.9% ,98.3% ,97.4% ), W N {0 4l ,
Ky K AR S il . F 207 A
LR BT, AL T B 2 R KR A E
F2 Gymnadenia conpsea )T M ZE
2 AESER
2.1 RERFIHEAR" [ =/ .= W, x
AW, x AL A NS Y IETE R, W, A NS
WP A, A H 7 m W AL, W,y HABZH 2> m
2.2 JrikeeE s
2.2.1 3% %4 Kromasil C, 4% (4.6 mm x
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Fig.1 HPLC chromatograms of reference substance and sample
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Table 1 Linear equations of five constituents

[lase] EYEpE r LA/ pg
AEIRLTT Y =6.354 1 x10°X +6.4324 0.9995 0.041 0 ~0.4100
RIKE Y=2.126 2x10°X +0.970 2 0.999 8 0.040 0 ~0.400 O

4-FFITEPEE ¥ =1.594 8 x10°X -26.546  0.999 0 0.061 8 ~0.618 0
Y=1.4234x10°X -6.1134 0.9992 0.100 6 ~1.006 0
0.999 1 0.201 8 ~2.018 0

militarine

loroglossin Y =1.269 8 x 10°X -21. 141
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Table 2 Sample recovery rate of five constituents (n =6)

R3I SHASHENKERTF

Table 3 Relative correlation factors of five constituents

HERE AR pL Jera Sn Jere Jera
2 2.988 1 1.5511 1.548 1 1.724 4
4 3.126 3 1.602 8 1.511 4 1.754 9
8 3.047 6 1.521 4 1.584 2 1.694 4
12 3.157 4 1.543 2 1.533 0 1.791 5
16 3.077 2 1.600 5 1.531 1 1.754 5
20 3.102 1 1.554 3 1.5619 1.735 4

| FRPR AR R THE RS
/mg /mg /mg W #/ % /%

e 0.106 3 0.102 5 0.204 6 95.90 0.7
PN 0.139 4 0.100 0 0.236 0 96. 63 0.2
4- R FTEHEE 0.163 5 0.154 5 0.31 16 95. 86 0.6
militarine 0.257 7 0.2515 0.502 7 97. 40 1.1
loroglossin 0.560 6 0.504 5 1.046 2 96. 27 1.5

TE FRFE RS 0.501 4 mg,
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(Agilent 1100, & H: LC-20) } A [6] 4 3% . Kromasil
Ce(4.6 mm x 250 mm,5 pm), Hypersil C,, (4.6
mm x 250 mm,5 wm ) XF A AL TE B 09 52 A 25
FWRE 1, 4-52 K8 FH %, militarine , loroglossin 5
SIE-R7/ PNy e IO DO i/ o P R Rl Sl =0 = a2
(RSD <3% ), W5 4,
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Table 4 Relative correlation factors of five constituents on different

instruments and columns

AL A T
fun S fua fue
3.076 8 1.5574 1.5504 1.740 8
3.1121 1.5376 1.5242 1.698 3
3.0645 1.6012 1.5646 1.735 1
3.1033 1.5863 1.5943 1.7224

(e Rk

Agilent 1100 Kromasil C g
Hypersil C g4
BH LC 20

Kromasil C

Hypersil C g

2.4 FRH S SR E AL o3 BT A R A
535 NS YRR R B AH X O BB R] 1 A 335 0 5 o7
FrifE, 78 52 7 O TRl S R0 6 i A v 4% 15 I B 40
T UG 5 T IRR 25 0 3% 0 110 A X A 81 s ) &5 R 3% 0
I 82 47 A TR ASC i AR 8,33 A v (98 AFDG D B I T] 38 3
/NCRSD <3% ) o PRt 1) AH X £ B Bsf ] 320 47 06 7
N EAATHY BRI ES,

£5 RELEE R A4S B A R B R 1

Table 5 Retention time ( ¢ ) of five constituents on different

instruments and columns

Iy

& 3%
e/a e/b e/c e/d

Agilent 1100 Kromasil C g 0.602 1 0.8114 1.2043 1.4651

Hypersil C;y  0.6114 0.8237 1.2107 1.4526

B LC 20 Kromasil C g 0.6243 0.8323 1.2219 1.5173

Hypersil Ciy  0.617 6 0.8264 1.2313 1.493 8

2.5 — i ZIFE S AR IE I E AR LB %
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bRk — I 2Pk F S 25 b p RE R AT, R W6, 2o K8, T — M Z1F k5 4R ik A5 &
% ,4-FRFE K B militarine , loroglossin f) & 1 , 45 5 HZE TR FHEES,
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Table 6 Comparison on mass fraction of five constituents in Gymnadenia conpsea by QAMS and external standard method mg-g !
KIKE RESRAY 437 B oK H militarine loroglossin
B i
LINNES LIRS QAMS VRIS QAMS SRk QAMS ShbR ik QAMS
20110105 0.218 0.211 0.209 0.326 0.321 0.514 0.511 1. 308 1.304
20110824 0. 160 0.203 0.204 0.312 0.314 0. 498 0. 495 0. 996 0.998
20110502 0.281 0.115 0.116 0. 654 0. 656 0.531 0.533 1.212 1.215
20110728 0.271 0.209 0.207 0.320 0.318 0.710 0.712 1.414 1.411
20111109 0.174 0. 155 0. 154 0.353 0.350 0.521 0.518 1.619 1.614
20120206 0.283 0.216 0.218 0.430 0.432 0.434 0. 436 1.224 1.227
20130411 0.269 0.178 0.175 0.338 0.335 0. 548 0. 545 1. 196 1. 198
20130606 0.214 0. 265 0.267 0.515 0.514 0.312 0. 306 0. 800 0. 806
20130815 0.276 0.219 0.215 0.324 0.320 0. 506 0.510 1.511 1.513
20131106 0.278 0.212 0.211 0.326 0.329 0.514 0.517 1.118 1.116
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