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Study on HPLC Fingerprint of Gastrodia Elata Bl. from Different Origins

LIN Xin"*3, WANG Li!, SHAO Jinliang', LIU Xiangyi’, LIU Hongcheng'*[/ Institute of Quality Standards and
Testing Technology, Yunnan Academy of Agricultural Sciences, Kunming 650223, China; 2.Laboratory of Quality and Safety Risk
Assessment for Agro-products(Kunming), Ministry of Agriculture, Kunming 650223, China, 3.Research Institute of Gastrodiae
Elata, Southwest Forestry University, Kunming 650224, China]

ABSTRACT: OBJECTIVE To provide a scientific basis for the identification and authenticity of Gastrodia elata B1., by
constructing a HPLC fingerprint of the chemical components of Gastrodia elata B1., combining with multivariate statistical
methods to compare Gastrodia elata B1. from different origins. METHODS HPLC was developed for the determination of
chemical fingerprint of Gastrodia elata in different regions. Shiseido CAPCELL PAK II MG Cis chromatographic column
(250 mm x 4.6 mm, 5.0 um) was used with column temperature 30 C, methanol-0.05% phosphoric acid aqueous solution as
mobile phase, gradient elution and analysis time 35 min, velocity 1.00 mL-min~!, sample quantity 10 uL, detection
wavelength 220 nm. The 79 Gastrodia elata samples from different origins were tested. Similarity evaluation system
software(2012 edition) was used for fingerprint information statistics of contained component peak area, and SPSS 23.0
statistical software was used for principal component analysis and cluster analysis. RESULTS Gastrodia elata samples
from different producing areas had good consistency. By constructing the HPLC fingerprint of Gastrodia elata, principal
component analysis and cluster analysis, the samples of Gastrodia elata could be divided into Yunnan and non-Yunnan
Gastrodia elata. CONCLUSION The results showed that the fingerprint technique could provide scientific basis for the
identification of Gastrodia elata origin and the authenticity of Gastrodia elata.

KEYWORDS: Gastrodia elata Bl.; HPLC; fingerprint; principal component analysis; cluster analysis
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3~25 min, 5% —65%(A), 25~35 min, 65% —5%(A),
W 1.0 mL-min~!, A3 K 220 nm, #& 30 °C,
HEFER 10 ul,

x1 HEaFHER
Tab.1 Origin of samples

B TR B P
ZTl  mFAWRETHR ZT41  =FEE W TR BH X
772 mEAWRETRR ZT42 =AW a
ZT3 mEAWETHRE | YN ZMEA L
ZT4  mEAWETHRE | YN44  ZFEA L
ZT5 mHEAWEETHERE | YN4S  ZmA WL
ZT6  mEAMETHERE | YN46  mmA LT
ZT7  ZmEAWETHRE | YNT  ZEE S E TR
ZT8  mHAWEmHEE | YN4S A EET SR
ZT9  mEARETEHRE | YN  smMARLTETR

ZTI0 ZmHAmETHER A YNSO = RN Bk B
ZT1l  mHAmETHER A SX51  BRpiy

ZT12 ZmMARETsER R SX52  BEPEEDUh T A
ZT13  mpARETHERE SX53  BEPIEDUhT A
ZT14  ZmpARETisEE R SX54  BRPEE DT

ZT15 =mMAMETHRE | GZ55 SINAHWHHER
ZT16 =~MAMETHRE | GZ56 FINAHTAIHTE R
ZT17  =mmAmETHRE | GzZs7 MR TR &
ZT18 =mmAMETHRE | GZ58 JUNAHEWHT AT R
ZT19 =mmAM#ETARES | GZ59 JUNHHEWITHER
ZT20 =mEAWETKEL | GZ60 SN E T H

ZT21  mMAMETRER | Gzel SINEBARET —HE
ZT22 mEHAMETEER | Gze2 IMABMEMALR
ZT23 mmA T EE R SC63 MU )IA5 g it

ZT24 mFAWRE TR SC64  IU)I[4E HFET

ZT25 FAWET MR SC65  Wu)I[45) Jei

ZT26  mFARETRCH SC66 Ul T TETi I £
ZT27  sEAWETARGE | sce7 M)A LR

ZT28  mmARETRCE SC68  Iu)I| 45 4 BT

ZT29  mmARETT R SC69 P14 4 BT Pk &
ZT30 mEA T EER SC70  PUJIAE SR 1Lt 433 111X
ZT31  mEAWETEER SC71  PUJIAE SR 1Lt 433 111X
7732 AT EER SC72  Pu)IlAE s P i AUk L
ZT33  mmMAWETEEE SC73 P14 i M i Ak £
ZT34  mmAMETHEL SC74 U148 i P i Ak £
ZT35 ommARETHEL SC75  Pu)IlE ML i ne 4 5L

ZT36 mMAMETIHEL | AH76 ZHE KT EER
ZT37  =mmMAMEmTHEE | LN77 LT

ZT38 mMAMMETEHEE | HB78  Hldua BT kg 2
ZT39 ZmMAMETIHEE | XZ79 VAR KORME
ZT40  mmAMRETEHhERs




2.2 W
221 MRBERE S SHPEZM 2015
AP — BB 7 1% « SR ST B R RRAE b ), 57 ROk v
ZR 0, B AR IR T8 o RS 25 FR IR R K (i
60 Hi)2.0 g, AR LEE 50 mL, FRE, #H
AR (F) 3 120 W, iR 40 kHz) 30 min, 31,
FRE, MR EW M ER, %55 M
0.22 pum FFPEAE T U8, RIS AL
222 IRAN IR E R R FRIBUR R
F.ONRERHE ., ORRT A BRIRT B, &
FIFRTT C. ELRIZRTT E XA 10 mg, & T 10 mL
D, M EES, 5, 40.22 um AL
g, A5 ER AT I
23 kEEEER
231 UERKE R R B 2 5 G SRR
ZT)M LS T, #2 “2.17 T T (i A i 2k
HERE 6 W, ICREIEE, HR R R 1 @k )
AR B ) 0 i AR — Bk, AR OO B
[E) AT ALY RSD {H34<3%. FIFHH 2k s
EITEAR LU PN REEERAF(2012 BOXS 6 UREEFERY
R EIFEAT AU T, 452839>0.999, FIH(UER
R
232 EEMHIE  FREC 2 5 HEE KRN (ZT2)6
By, ¥ “2.2.17 WUR J gl & Al is e, 4% “2.17
T g A e, ek ek, KRR E A
TR U PR AF G £ R B[] FHE TR L) RSD {EL3<3%.
FI A 24 € 35 8 S0 RS AR DU PEA R e84 (2012
WX 6 Atk BT AR LB THARD, 25 28439>0.999,
ot B i i Ak 3 R A 2 T A R R A
233 FEMiRE WAl —4y 2 5 BEEE KRR S
ZT)iEw, TS 0, 4, 8, 12, 16, 24h 43
Bl <217 TR @SS ANE, sk aikE,
H R BR 2R €01 135 06 114 P X 3 B B ) AR X 06 TR Y
RSD {EH¥1<3%. FIH 24 548 SRS AH LR DT
Wr R GEAF2012 FR)XT 6 AN E] BE 43 510 5 1 €2
T E AT AR R L, 45 1>0.999, F WKk
FEMIAT 24 h R EME R IT .
2.4 RRAE S ke SR S E S S R S5 e
AAIRGE LY AL T A R R P IX Y 79 1) KRR
R, Hop = pg i 42 4y, = HAl =X 8 4y,
BEvh 4y, S 7 4y, PO 13 4y, BB Ay, iL
T4y, A 1 ORI 1 . TR R

o E AR 22 2020 4F 7 A4S 37 55 13 1

JPRBE N DA R B, PR DA 2= T B 3l KRR
Bl o 5 R0 R PR i e RSB SR A 7 4 RS
sk HAA SR . A Waters Empower3 A T AE
Ui, AN TE] = DR BRAE fi P € 3 500 A+ cd f A =X
S, IR S R S A P 2 g RS
FRRLE A R 522012 JR)SEATIHA B/ BE VL RL .
]S R4 TARARLBE 33 5 Rk 2% i 7 HPLC $84(
FIE G A . b T HEBR VS R T4, nz 7
22 min J5 A HEUHTY @S, AEABEIE A
O35 R EE 5~22 min W] BEAYE A, “HE
e WEN 0.5 min, XFRREER SRR <h
P

ST KRR SUR S 42 /38 K RREE 2 i
T, A I E KR AT IR IR SR, LA 1~2, 1T
FHAMRIE, Wk 2. 53R EA 42 /I KRR
i 55 %7 RS S 3% (1 AR EE 3 A 7E 0.904~0.999,
F1>0.9, 15 R0 b X JRABE S T 28— 1 R
T LT LA FH 2 b DX JRRAE i ) S i 80 (RT3 X R
JBR it B HEA T BT S P A o A G A B R PR S R
SUEE T, A 14 A0, e R G DI T AR
VR 1~14 204, 9.90, 13.02, 13.35, 14.55, 14.84,
15.61, 16.04, 16.47, 18.12, 18.53, 19.09, 19.75,
20.16, 20.89 min, &L 55X E HPLC Kl L
XF, BAEGE R EE K 9.90, 13.02, 18.12, 18.52,
19.09, 20.162 min FJ (i s> 5% B KFRE (1 5
gy XPFRFORHIEE (2 Sig) . ELRIARTT B(O SUE) .
CLURIARTT C(11 S M AIZR A3 515), 15
WECRIRZR ) RIRAAC R By, FLAE I 43 5 B
FIARE G T, e NS IRIES); K B A
3 E 5 RS S BRI (S), #E 1T A shLid,
10 DU D 25

D B 5 4 Hh A 45 B 30 R PR i A A I 1Y
FEGT AR B8 Bsf ] R G W AR o3 T AR, iR 2
LRI, A IR R RRAE €5 135 08 179 £ B s 1] DT
BCR4f, RSD #<3%, fFH4K; Jf HMH#E KRR
o i 11 € 3 0 T AR A 351 <3% , B FE SU R 1 d B
PERAF . PRI 0 B B R g A
SR M A AT e AR o S TR RRUY LU B 2 AR LR 3
St RN, Mo e AL ST 90% LA
b FFAC 2 R AR BRI R R (]
1)) K2 AR EEK

Chin J Mod Appl Pharm, 2020 July, Vol.37 No.13

-1545 -



7142
— o —— T
“a 4 7141
| s, | o | & s | s . 7138
7138
e
A 2 o
I\ " S—m— 7%
. 7131
p— — x4 —— | | S— 5, — iy T
AN A 2139
- A S~ e - 7%
T —— | M st E— — SN ) S S A i I Z"26
J\ A 7125
A 4 7124
\ T
A 7121
N ax e e N )
AN N i Z—~19
A ZT18
™ ~ e e | . Zr117
— p— — — __%7 S —— o C—— N i S— %,<%g
AN Zria
AN 7113
A - 7112
—— — T r—— J L — AN
Y LY
2 719
718
N Z17
p s AN
iy 712
} 713
—_— 212
I T T T T T T T T T T T T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
t/min

1 42 AEE R R i i B B

Fig. 1 Matched chromatograms of 42 batches of Gastrodia elata Bl. in Zhaotong
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Fig. 2 Fingerprint chromatograms of Gastrodia elata Bl. in
Zhaotong
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Tab. 2 Similarity of the fingerprint of Gastrodia elata Bl.

in Zhaotong

s WTHURSUMRRUE | FEi S X RRER SRS AR L

ZT1 0.980 ZT22 0.975
YAV 0.966 77123 0.993
ZT3 0.984 77124 0.904
ZT4 0.953 ZT25 0.969
ZT5 0.939 ZT26 0.985
ZT6 0.994 7127 0.984
AW 0.986 77128 0.984
ZT8 0.940 ZT29 0.999
ZT9 0.989 ZT30 0.929
ZT10 0.978 ZT31 0.992
ZT11 0.967 ZT32 0.991
ZT12 0.985 ZT33 0.956
ZT13 0.997 ZT34 0.996
ZT14 0.996 ZT35 0.993
ZT15 0.984 ZT36 0.978
ZT16 0.996 ZT37 0.987
ZT17 0.981 ZT38 0.951
ZT18 0.981 ZT39 0.974
ZT19 0.997 ZT40 0.985
7120 0.977 ZT41 0.987
ZT21 0.961 ZT42 0.996
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Tab. 3 Area value of the ingredient peaks of Gastrodia
elata Bl. in Zhaotong

=4 TEFHRERAENE
Tab. 4 Similarity of Gastrodia elata Bl. from different
regions

T T L W
TR R %
ZT1 34934.27 33 401.61 1532.66 4.39
ZT2 39 328.06 38 602.34 725.71 1.85
ZT3 25 026.6 23 554.24 1472.36 5.88
T4 25214.77 24 070.59 1144.18 4.54
ZT5 27078.72 25 841.61 1237.11 4.57
ZT6 17 342.46 16 363.84 978.62 5.64
ZT7 26 893.11 25917.88 975.23 3.63
ZT8 13 813.38 12 973.11 840.27 6.08
719 11 513.65 11 206.12 307.53 2.67
ZT10 53 343.89 50 612.56 2731.33 5.12
ZT11 1434.69 1 408.62 26.07 1.82
ZT12 28 391.02 26 974.52 1416.49 4.99
ZT13 60 975.51 58329.42 2 646.09 4.34
ZT14 34 694.72 33 447.86 1246.86 3.59
ZT15 29 986.66 28 694.48 1292.18 4.31
ZT16 25 081.32 24 081.53 999.79 3.99
ZT17 18 755.32 16 515.54 1859.78 9.92
ZT18 42 382.11 40 222.24 2 159.87 5.1
ZT19 8975.072 8485.59 489.48 5.45
77120 21920.2 20916.85 1 003.35 4.58
7721 57922.23 55379.7 2 542.53 4.39
YAV 39072.42 37 385.69 1 686.73 4.32
77123 20 402.93 19 521.99 880.94 4.32
7724 20 961.54 19 984.5 977.04 4.66
ZT25 46 800.77 43 964.93 2 835.85 6.06
ZT26 28 869.37 27455.51 1413.86 4.9
77127 17208.42 16 605.53 602.89 35
77128 34364.83 32693.29 1671.54 4.86
77129 19 399.01 18 717.03 681.99 3.52
ZT30 62 025.29 58 788.03 3237.26 5.22
77131 18 111.63 17 171.77 939.86 5.19
77132 43 793.83 42 027.44 1766.4 4.03
ZT33 4 463.32 4142.97 320.35 7.18
7734 20 077.31 19 189.27 888.04 4.42
ZT35 25 962.58 24 673.62 1288.96 4.96
ZT36 20 890.78 19 437.17 1453.61 6.96
ZT137 12 263.03 11 666.16 596.87 4.87
ZT38 46 127.23 42 642.9 3484.33 7.55
ZT39 44 702.42 42 783.6 1918.82 4.29
ZT40 17 540.52 16 624.87 915.65 5.22
7741 65 773.1 59 526.14 6 246.95 9.5
ZT42 23 566.21 22 534.32 1031.89 4.38
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Fig.3 Fingerprint of different origins of Gastrodia elata B1.

A-Lijiang; B—Pu’er; C—Baoshan; D—Chuxiong; E-Guizhou; F-Sichuan; G—Xizang; H-Liaoning; L—Anhui; M—Hubei; N—Shanxi.
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Fig. 4 Score scatter 3D lot of PCA from different origins of
Gastrodia elata Bl.
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Fig.5 Result of cluster analysis from different origins of
Gastrodia elata Bl.
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