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Determination of six ingredients of gastrodin from gastrodia elata with
quantitative analysis of multi-components by single marker
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Abstract: Objective To establish a quantitative analysis of multi-components by single marker (QAMS) for determining contents of six
gastrodin compositions in Gastrodia elata, gastrodin, p-hydroxybenzyl alcohol, parishin A, parishin B, parishin C and parishin E. Methods
Separation was carried out on Agilent Zorbax SB-Cis Column (250 mm < 4.6 mm, 5 um) by using acetonitrile (A)-0.05% Phosphoric acid
agueous solution (B) as the mobile phase , and a linear gradient elution was employed (0—>5 min, 2% A, 5—20 min, 2%—30% A, 20—25
min, 30%—2% A) with detection wavelength at 220 nm, flow velocity at 1.0 mL/minand column temperature at 25 °C. Five relative
correction factors (RCFs) of the five compositions using gastrodin as the internal standard were applied to determine their contents in all
samples It was established to determine the contents of gastrodin, p-hydroxybenzyl alcohol, parishin A, parishin B, parishin C, parishin E by
the external standard method (ESM) at the same time. The feasibility and accuracy of QAMS method were verified by comparing the content
results determined by ESM and QAMS. Results Within the linear range, the RCFs of gastrodin, p-hydroxybenzyl alcohol, parishin A,
parishin B, parishin C, parishin E were 0.663, 1.278, 1.435 and 1.591, respectively, with good repeatability in different experimental
conditions. There was no significant difference between the QAMS method and ESM method. Conclusion The QAMS method is feasible
and accurate for the determination of the six chemical compositions, and which can be used for quality control of G. elata.
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Tablel Information of samples

fits gl fits P Hb
150425 LG 160506 Wik
160421 G 160709 FHAR
160918 ZI 160209 bENE)
150614 B 160814 bENE)
160712 [ g 161015 P
160842 vaji 161012 il
161112 oI 161118 Bl
160729 pail

4.6 mm, 5um); JAIAHALEE (A) -0.05%MEER/K
WK (B), KHBLEWEM: 0~5 min, 2% A; 5~
20 min, 2%~30% A; 20~25 min, 30%~2% A;
Rl 220 nm; AR E 1.0 mL/min; #iE
25 C; BFEE 10 ub. FISESRBGL R IR R IG5
FIAMIET 50000 fEREZRAE T, RIKF 6 Fhib 22 pi s
L ARSI 7 BRI R T 1.5, WAl 1.
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pg/mL. EFIFRE C 54.6 pg/mL. EFIFTFF E 58.6
ug/mL FEAXTHR SR, EPAS.
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TICHEER, BEMOfE-/K (31 97) REEBRIEM,
ez 25 mL B, M-k (3197 REVER
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EAARE C. BRI E XIS, HOME-K
(3:97) IRE WM RN H RV PRI, %
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Table 1 Regression equation, linear range and correlation
coefficient of six compositions in G elata

D% EVEpy:s AtV /g r
NS Y=1785.1 X+13.56 0.128 8~1.288 0 0.999 9
X 222K HE Y =2 449.3 X—21.14 0.065 2~0.652 0 0.999 7
BRI A Y=8216 X+7.26 0.087 6~0.876 00.999 9
EFI#F B Y=712.4X+10.77 0.087 6~0.876 00.999 6
EFI#RE C  Y=1083.0X—11.29 0.109 2~1.092 0 0.999 7
EF#RFE Y=3848X+228 0.1172~1.17200.999 5

232 MR R “2.2.17 T NRA X
MR, 4% “2.17 DU B Tl e, =
FIE 670, BEFER 10 ul. SR RMEK. X Fdt
R, BT AL BT B. ERIART C.
BT E WG A RSD 454 0.79%. 1.18%.
2.10%. 1.10%. 1.29%. 0.14%, %HAAL2ekE%5
RAT

233 FoEthiRig  H “2.2.27 R AN SRR
ATFECHIEH 0. 20 4. 8. 12, 24 h JII5E KPR % .
WHRFEI . BRI AL BRI B. BRI
T C. ERIFRE E pugmfl, #FEE 10 pb. 4558
AR 6 Fp a4 W THIAR Y RSD 4374 1.75%. 0.81%.
1.07%. 1.22%. 0.81%. 1.22%, AL AR
24 h WEA RiFrfEtE.

234 EEMWRE BUREREESBR, 3640,

Gy AR 2.2.27 BUR J7 2 HAS AR I, $2 2.1
TR R &R AT e, AR R 10 pb, 0 SR UETH
L, TPERRRER . SRR FE. BRRE A,
BRI AT B. BAIAHRE C. BRHZRFE E MFEEYS
B, 455 6 Fhisr ot B 2 20 RSD 73 4 1.09%.
1.18%. 1.21%. 1.14%. 2.28%. 0.88%, FHiA
INEER M R
2.3.5  JFEESCRIRLS  HCCIE R AR, 3
611, %419, FEEFRT, 700k AT
FRZ (0.660 4 mg/mL). SR HFEE (0.210 4
mg/mL). ERIFRE A (2.1250 mg/mL). ELFIFRH
B (1.042 mg/mL). EAFRH C (0.102 5 mg/mL).
LR AR E VAW (0.102 5 mg/mL) % 5 mL, T4
HIAM CIE% 15 mL, FRa e, Hpdk “2.227
TR I35, fAS s, I “2.1” TR
SRR FH AR UEXT BRVE AT I, HERER 10 pL,
THEIFEER . RRE . SRR, EFIFR
A, ERIFRT B, BRI C. BRI E WP
BiEle# (n=6) 4375 100.59%. 101.31%.
101.87%. 100.04%. 99.88%. 99.63%, RSD 74} %i
79 1.66%. 2.30%. 1.36%. 1.93%. 2.07%. 1.80%.
S R AT 1 B A BT (1 [T
2.4 fRYME
241 FFNECY fRIIE RS “2.2.17 TUR
TRE X SIAW, r AIHERE 1. 2. 4. 6. 8. 12uL,
SPATIIGE 2 K, dsRUETAR, AR A THE f.

fm = flfm= (Wi X Am)/(Wm X Ax)
ACHPIFRIDIETIRL, Wi AR B, An 9 3CA415 m i

H, Wi A2 55 m 6

AR R ZR 9 N St S AR 5 s o B A0 S
ERT fums 45 R WK 2,
2.4.2 AFEMXESXT f B2 E% Agilent 1200,
Waters 2996 557 2010A 3 A i ) i ROBAE a1
A0 f s, S5 3. SRR f AR
RO AR A B A R 13E M
243 AFEEEXT f F5m %% SinoChrom
ODS #£ (250 mmXx4.6 mm, 5 um), Kromasil Cis
F (250 mm X 4.6 mm, 5um), Merck ODS #+ (250
mmXx4.6 mm, 5um) 3 FpeaBET f Fs2m, 4
W 4, SRERY f EAFE B EEE A RIFH
TR
244 ANFEARREX f FIm  HRAERRERN
0.8. 1.0, 1.2 mL/min KXt f fl52my, 53R W%K 5,
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F2 UXRBMERANSYR S MB2Hf(n=3)
Table 2 f values of five compounds to gastrodin (n = 3)

ﬁﬁéﬁ:ﬂ:{/uL f RIRE o 32 f REFEIERGHE A f KIREIEFR1F B f KEEEIE R C f FRREIE AR E

1 0.667 4 1.2819 1.446 1 1.392 2 15761

2 0.661 2 1.2746 1.4328 1.386 6 15824

4 0.659 8 1.2822 1.4157 1.390 5 1.600 1

6 0.6702 1.2714 1.4439 1.3826 1.594 7

8 0.661 8 1.2827 1.4297 1.390 8 1.598 6
12 0.658 9 1.2733 1.442 6 1.388 4 1.592 5
SEE 0.663 2 1.2777 14351 1.3885 1.590 7
RSD/% 0.68 0.40 0.80 0.25 0.60

F3 TRILEBFMERFS 5 FHETEIf(n=3)

Table 3 fvalues of five compounds to gastrodin on different instruments (n = 3)

& T smcatnmses v T rucaimasen A T rwasemms B T smeasmaes C T rmasesin €
Agilent 1200 0.6438 1.2649 14427 1.3845 1.6105
Waters2996 0.6619 1.2776 14395 14111 1.587 2
i 2010A 0.656 2 1.2819 14594 1.4012 15724
ARl 0.654 0 1.2748 1.4472 1.3989 1.590 0
RSD/% 1.42 0.69 0.74 0.96 121

R4 FEGEHMNEXRRKS 5 FEIEf(n=23)
Table 4 f values of five compounds to gastrodin on different columns (n = 3)

b f xmahnessmm f rmaserms A frmalensni g f xmalensrc f rmatenmn
SinoChrom ODS 0.6438 1.2809 14216 1.3926 1.6327
Kromasil Cis 0.6505 1.2705 14321 14210 1.5958
Merck ODS 0.662 7 1.2723 1.4523 14107 1.5931
R 0.652 3 1.2746 14353 1.408 1 1.607 2
RSD/% 1.47 0.43 1.09 1.02 1.38

®5 FRFRRENERFKF 5 HASHIf(n=23)

Table 5 fvalues of five compounds to gastrodin at different flow rates (n = 3)

AV B/(mL-minY) f s f semnsoreen A f st B f rmasmmmec f semssmreen £
0.8 0.654 7 1.2712 1.4539 1.4118 1.598 8
1.0 0.649 6 1.2835 1.4427 1.4212 1.6129
1.2 0.6429 1.2777 1.4329 1.395 6 1.610 8
FHIME 0.649 1 12775 1.4432 1.409 5 1.607 5
RSD/% 0.91 0.48 0.73 0.92 1.47

SRR f AEARRFUR I B B A& R .
245 AN[EREESS fRs2I BEAER N 20, 25,
30 CHIXf pysmi, Z5RINEK 6. Z5RKH f EA
[E) A T 3 N R AT
25 N iEE R E AL

AT 7T K FH AR X AR B V2 [rmac= tr(m)/tr(K)] K 1
e AL N B 06 . AHIE SN E T AR B AEAN
A A AR BRI, S5 R,

FAFI LSy ARG PR R {H RSD 34/ T 5%, "TH T
Frl oy Gl i e i, SRR 7.
2.6 —MZITESIMRENELER L
RFIMRIEXS KRR 6 Ffl 22 By BEAT 5 20l
€, G2 PRETH R AT FR, BiiE
— W ZPREH T REES 6 PhAL7 oWl g 14 e f
B, AIEEME, RN 8. SEHLRM 2 Byl
Mg REEEZER, —WZIHER T RS 6 Ff
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F*6 AREHBMEXRMF 5FAHHYf(n=23)
Table 6 f values of five compounds to gastrodin at different column temperatures (n = 3)

ﬁ{{ﬂ%'l/"c f R I f RIREIE RIS A f KIREIE R AR B f RIRFEIEFIBRT C f KIREIE AR E
20 0.6418 1.2659 1.4399 1.400 9 1.6117
25 0.642 2 1.2771 1.4387 1.412 6 1.5879
30 0.655 7 1.278 4 1.442 9 1.388 6 1.620 1
FHIME 0.646 6 12738 1.4405 1.400 7 1.606 6
RSD/% 1.22 0.54 0.15 0.86 1.04

RT7 TEILFMEIEAENERKS 5 MK BEREESER (n=3)

Table 7 Relative retention values (RRVSs) of five compounds to gastrodin on different instruments and columns (n = 3)

(V& R I spgsesmmlirms Mg Aoz §emsrBiookse U e Clome 1 emer Efors
Agilent 1200 SinoChrom ODS 1.3313 1.8108 1.704 6 1.7137 1.648 3
Kromasil Cis 1.3258 1.778 6 1.6879 1.7059 1.6618
Merck ODS 1.3589 1.7999 1.712 4 1.7349 1.6512
Waters 2996 SinoChrom ODS 1.360 8 1.8347 1.6789 1.758 3 1.6201
Kromasil Cis 1.3572 1.8240 1.6859 1.7369 1.6187
Merck ODS 1.3479 1.809 6 1.708 9 1.7405 1.654 9
B 2010A SinoChrom ODS 1.3359 1.842 4 1.669 2 1.7452 1.626 8
Kromasil Cis 1.3605 1.8156 1.6549 1.720 8 1.662 4
Merck ODS 1.3536 1.8401 1.657 4 1.7016 1.654 3
RELiE 1.3480 18173 1.684 6 1.728 6 1.6443
RSD/% 1.01 1.13 1.28 11 1.07

*8 —MZIFEMIMRENE 15 HERAKF 6 FRREMDPHER (n=23)
Table 8 Contents of six compounds by QAMS and ESM (n = 3)

KA % ERIARE A% EAIARE BIY% ERIAE Clo% ELRIARE E/%

s T REREY%
N CUUMRE WEWE OMRE WEIRE MRE WEWE OMRE WERE MRE WERE

150425 B 0340 0.095 0.098 1.176 1.192 0.132 0.146 0.534 0.548 0.610 0.599
160421 B 0.465 0.086 0.081 1.088 1.012 0.141 0.138 0.468 0.459 0.558 0.554
160918 < 0482 0.084 0.079 1.026 1.031 0.128 0.117 0.556 0.561 0.489 0.493
150614 Bk 0.615 0.101 0.108 1.542 1.487 0.179 0.167 0.603 0.605 0.701 0.692
160712 BEF  0.672 0.113 0.120 1.469 1.425 0.166 0.174 0.615 0.609 0.663 0.673
160842 P4)I| 1.125 0.259 0.241 2.450 2.441 0.258 0.249 1.032 1.046 0.884 0.907
161112 P4)i| 1.083 0.187 0.172 2.319 2.292 0.316 0.324 0.891 0.931 0.781 0.777
160729 P4)I| 1.245 0.128 0.136 2.336 2.307 0.279 0.283 0.886 0.909 0.916 0.905
160506 Wit 0.777 0.086 0.080 1.035 1.024 0.187 0.188 0.512 0.510 0.446 0.438
160709 #HHk 1155 0.382 0.371 2.573 2.489 0.356 0.362 0.841 0.833 0.964 0.956
160209 JME  0.963 0.092 0.106 1.479 1.506 0.167 0.179 0.439 0.427 0.602 0.593
160814 MR 0.872 0.151 0.143 1.873 1.906 0.182 0.173 0.501 0.486 0.413 0.406
161015 =pF  1.869 0.643 0.662 3.005 2.888 1.056 1.048 1.583 1.593 1.268 1.257
161012 s 2412 1.010 0.990 3.172 3.205 1.325 1.326 1.867 1.901 1.501 1.514
161118 5 2.205 1.170 1.120 2.946 2.926 1.263 1.255 1.769 1.748 1.613 1.608
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