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Determination of Chemical Constituents in Gastrodia elata f.
Glauca and Gastrodia elata f. Elata by HPLC-ESI-TOF/MS
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Abstract: To establish a high performance liquid chromatography-electrospray time-of-flight mass spectrometry ( HPLC-
ESI-TOF/MS) method for the identification of chemical ingredients in Gastrodia elata Blume ,and to determine the con-
tent of gastrodin, p-hydroxybenzyl alcohol, p-hydroxybenz aldehyde ,adenosine, parishin A and 4 ,4’-dihydroxydibenzyl e-
ther. The analysis was performed on an Agilent 1120 system using a YMC-PEAK ODS-A column (250 mm x 4.6 mm,
5 wm). The 6 components were separated in 80 min with gradient mobile phase consisting of 0. 1% CH,COOH-H,0
(A) and CH,;O0H (B) :0-5 min,5% B;5-65 min,5% 40% B;65-80 min,40% -100% B. Volume flow rate was 1 mL/
min. The temperature was set at 25 “C ,and the injection volume was 50 L. Ultimately, 15 ingredients in G. elata was i-
dentified, in which the content of 6 components were determined by the developed HPLC-ESI-TOF/MS method. The re-
sults showed good linear relationship (r=0.9991) ,the average recoveries were in the range of 94.90% -99. 81% with
RSD% <2.40. There were differences in the amounts of 6 components in different varieties of G. elata. The contents of 6
components in G. elata {. Elata is slightly higher than those in G. elata f. Glauca. In the same variety,the amounts of the
6 compounds in first grade herb were higher than in second grade. The developed HPLC-ESI-TOF/MS method was sim-
ple,sensitive and had good repeatability.
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Fig. 1 HPLC chromatograms of reference substances( A) and samples(B)
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Table 1  ESI-TOF/MS accurate mass measurements of 15 compounds in samples
L EA 18] 37 e g
[re=] N
;;j Retention Cfrﬁnm iﬁ;’ld Molecular Fragment M [M+H]* [M+Na]*
’ time ('min) po formula peaks
T
1 3.7 (L pﬁégi;t;i%md) C5H,;NO, 130. 04927 129.04259 130. 04987
-py amic ac
2 5.4 ((jt?nt%;ﬁ:jd) CeHg O 215.01485 192.02710 215.01622
. v
3 8.1 ( citric fﬁ_{iﬁiffﬂ] ester) C,H,,0, 229.03295 206. 04265 229.03187
> ac y
4 13.0 (gﬁtjﬁfn) C;3H;5 0, 309.09166 286. 10525 309. 09447
5 15.8 Hﬁ{ﬁ CioH;3N50, 268.1035 267.09675 268. 10403
(‘adenosine )
A L S
6 18.1 ( p—hy(xlii:;h%ejqula fi()h()l) C;Hg O, 125.05072 124.05243 125.05971
N6-(4-FEHE R HE) Bty .
Cy;H;gOsN
7 20.7 (N6-(4-hydroxyzenzyl) adenosine) 17 H19 Os Ny 374.14361 373.13862 374.14590
1| ZR1F
8 32.8 (EPif:ﬁfE% CioHy 043 483.11136 460. 1269 483.11091
T (4-F27W 58 ) -G ik
C7Hp;N; 0,8
9 33.7 ( 5-(4-hydroxybenzyl) -giutathione) 17Ha3 N3 05 414.13104 413.12567 414.13295
R
10 34.5 (p—hviiiij: ‘Eﬁﬁf}lydc) C,Hg0, 123.04112 122.03678 123. 04406
1| 7%
11 51.0 (l%zf:}i;a:BB) C3,HygOy 751.20726 728.21638 751.20560
1| ZR3F
12 53.7 (El;ij*;:?}(]; C33Hypp O 765.22321 742.23203 765.22125
arisni
1| 7%
13 54.3 (%if:}ifcc) C3Hyp Oy 751.20516 728.21638 751.20560
.
14 61.9 (Epijji:rAA) CysHs6 05 997.31082 996.31107 997.31834
aris
r_— —
15 72.7 (4 j’:iih;ifx%d;;:z;i F%fher) Ci4Hy, 05 231.90627 230. 09429 231.10157
2.3.2 AR SRIERAH & L, BRI BE 3 BF, I 0 i AR K9 (H . DA T
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CIE-IK (19 IR G WA B R 20 B $25), 083, i
SRR, IS
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6 Filt i 43 06 i AL G RSD 43051k 1. 22% 1. 85% .
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Table 2 Regression equations and values of LOD and LOQ of six components
J i ZEPETE N
feat R Lnwre WERE 100 00
ompoun equation (mg/mlL) he/m pesm
%%% Y =2245.5X +17.243 3.0~30 0.9991 2.749 8.265
Gastrodin
Hﬁﬁ‘ Y =1883.8X +9.0571 0.2~2 0.9999 9.167 30.556
Adenosine
WA L FE
RPREHR I B Y =5789X +645.9 1.5~15 0.9998 0.448 1.493
p-Hydroxybenzyl alcohol
A
RIS Y =4917.4X +63.752 0.2~2 0.9999 2.683 8.945
p-Hydroxybenz aldehyde
EFJ?;:T—TA Y =1710.1X +830. 1 4.5 ~45 0.9993 3.284 10.948
Parishin A
4.4 RO Y =2888.9X +46.951 0.2~2 0.9996 0.694 2.313

4 ,4'-Dihydroxydibenzyl ether

“2.3. 27T )ik AT H A 6 Oy i, A
D TF 5 6 O FE i b 6 Tl al J3 1) 7349 Jo 2t 3 BORN
RSD, %554, RIKZER 55 6 il o0 (1) ~F- 34 Joa &t 73 25040
B4 2.2051.,0. 2911, 1. 4013, 0. 1026, 5. 9705 .
0.1346 mg/g, RSD% 4y K 1. 52% . 1. 63% .
2.13% 1.80% 1.32% 2.21% , W7 )7 vk ik
R4t
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U5 R ST RIBRAR B A il 25 B At S
W, ZWRCE, 7 T 0.2.4.8.12.24 h 4 50 plL

I3HT, 045 A T AR RSD, 25 51 RIBRE %%
6 43 06 TRT AR () RSD% 435K 1.51% 1. 90% .
1.48% 1.23% 2.21% 2. 02% , 32 WA {3 5 5 T 6
PR3 7E 24 h INERAE .
2.4.5 ieAEED R

FREC ST Gt 5 B RIFRA K 6 1, B340 2 o KGR
FE o BRSO HR T , 2. 3. 27 TR
PRG3R R B R A TR AR R
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Table 3 The recovery of 6 analytes (n=3)

o= =N E=N N E=S LA
fead Ori?r?aul Tliunt Ad(ﬁiud/z\iiunt Detcﬂlﬁriount i e o /ii?a{fe RSD (% )
Analyte (1) (1) (1) Recovery (%) recovery (%)
Kk Z Gastrodin 2305.7 1840 4023.5 97.05 97.13 1.83
2310 4403.2 95.40
2750 5102.4 98.95
M4 Adenosine 280.1 220 478.3 95.64 97.05 1.72
290 550.9 96.63
330 603.3 98.89
P Hijfi)%)ijjl@icohol 1301.0 1030 2301.7 98.74 97.63 2.38
1300 2468.3 94.90
1530 2810 99.26
. Hijiﬁi?a?’fehyde 103.1 80 175.4 95.79 96.78 1.38
110 205.1 96.25
120 219.3 98.30
EilﬂjﬁnﬁAA 5870.6 4680 10398.3 98.57 98.53 0.57
5820 11450.7 97.95
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b JmAE IEES 8 I {E
as k23
et Original amount Added amount Detected amount Il Average RSD (% )
Analyte Recovery (% ) o
(be) () (ug) recovery (%)
7050 12800. 5 99.07
4,47 TR TN ALY
4 4° Dihydroxydibenzyl ether 131.8 110 230.9 95.49 97.14 2.40
130 261.3 99.81
150 270.9 96.13

2.5 HmEENE
WO HERBRI T, At 3 4y, 422, 3. 27 TR Iy
VL B A AR IR, A5 HEAE SO WL, LASS I
x4 IHRHEIEH

TET AR AR 125 00 e v i KRR 2% 55 6 i o3 47 U
E TR 3 h PR A AR LR 4

6 MM FHEE

Table 4 Determination of 6 components in Gastrodiae Rhizoma

&1t Content (mg/g)

5% i e T LIt G
No. Species K B R A R
Gastrodin Adenosine P 4 A yhe Parishin A 4 ,4'-Dihydroxydibenzyl
alcohol aldehyde
ether
S1 — 4 F PR () 2.3057 0.2801 1.3010 0.1031 5.8706 0.1318
2 2.0968 0.2809 1.2566 0.0739 4.9990 0.1372
s3 2.4569 0.3180 1.4200 0.0843 6.6142 0.1399
4 TR KR (HRHE) 1.7740 0.1267 1.1380 0.0580 4.6992 0.0675
S5 1.7160 0.1257 1.2506 0.0605 4.8987 0.0621
6 1.4904 0.1023 1.0939 0.0533 4.7010 0.0534
S7 ZLRR (33 3.0135 0. 1697 1. 1406 0.0780 5.9064 0.1022
S8 2.6545 0.1310 0.9411 0.0695 5.5511 0.0805
9 2.8746 0.1505 1.0961 0.0601 5.3445 0.0932
3 s o O I BAFEE B , 1L 53 B R B, T BLME ST
Wit54&ie "
3.3 NG
3.1 MEEKAIERE ARSI A W TR ] SR A SRR v, 1

XFRREE R o PR LR P B X RO i
BRI A 4,4 - T NSk 6 R Al syt fT
SO, 45 R RS K 4351 h 220,
260,225 270,220 225 nm, fif AR S5 56 36 B 6000
KXFIX 6 Bl 7 AT B il i, KR EE R SR
B ELFIZRFT A 4,47 0k — R ILREG % KN 220
nm BT R SOR PRSI R 270 nm,

3.2 REERIERE

S Y 6 il o 22 SR AR, ORI
TRIE, AR HLA T Z 0. 05% B R 2 40 Fi H -
0.1% W RS, 45 5 20 2 5590 i 46 13 3 5
2% , RIKZFR G — /N BT AN R HE 2k 43 B, M L
TR BEREH BE R G TR EE DRI R P AL ) &5
e T LA A B FRER 43 B AT A 2 AN S 6 1) R R B

KIRAS I3 5 R o T 55 KRR, — 5 KRR 73
TR T RS R Al —ah R R, B R
JW A R BRAT AN 4 47 - RS TR S
PP AR SEER IR N = g AR aE 7, KRR 50
FREIR I B SR EIAT G 2015 AR HP I 25 L) X K
ORI A R I LA 250 ¢ U T KR
4,4 - TR TN S, A TR R P iE
FFAE—SEE5 R 1 R B E AL 9, SRR T R s ]

A =

HATRL R &, X 8 0 B A A s H 5 1 Y sy T
AEAL 2 B2 MR KRG B A, IR, 7 — 2D R R e AT

KIREG B2 T ok o
$7%5 3Lk
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