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Content Determination of Nine Components in Gastrodiae Rhizoma and Analysis of Different Components
Between Wild and Cultivated Species

PEI Wenhan!, LI Siyu?, SONG Huanjie?, YU Xiaojing?, ZHANG Hui® (1. Faculty of Chinese Medicine, Macau
University of Science and Technology, Macau 999078, China, 2.Liaoning University of Traditional Chinese Medicine, Dalian
116600, China)

ABSTRACT: OBJECTIVE To establish a method for simultaneous determination of nine components in Gastrodiae Rhizoma
by HPLC, and to analyze the different components between wild and cultivated Gastrodiae Rhizoma by chemical pattern
recognition technology. METHODS Gradient elution was carried out on Phenomenex Cis column using acetonitrile-0.1%
formic acid water as mobile phase. The detection wavelength was set at 270 nm and the flow rate was 1.0 mL-min~'. The
contents of gastrodin, p-hydroxybenzyl alcohol, p-hydroxybenzaldehyde, parisin A, parisin B, parisin C, parisin E,
protocatechuic acid and vanillic aldehyde in 20 batches of wild and cultivated Gastrodiae Rhizoma were determined. Principal
component analysis(PCA) and partial least squares-discriminant analysis(PLS-DA) were used to screen the difference
components between wild and cultivated Gastrodiae Rhizoma. RESULTS The linearity of the nine components in the
concentration range was good, the correlation coefficient »==0.999 0. The average recoveries were 97.65%-99.49% and RSD
was 1.01%-2.19%. The contents of 9 components in different batches of Gastrodiae Rhizoma were significantly different, among
which the contents of gastrodin, p-hydroxybenzyl alcohol, protocatechuic acid, vanillic aldehyde and p-hydroxybenzaldehyde in
wild varieties were significantly higher than those in cultivated varieties. PCA model was established to classify wild and cultivated
Gastrodiae Rhizoma into two categories. PLS-DA analysis screened out 3 different components that could distinguish wild and
cultivated Gastrodiae Rhizoma, namely, p-hydroxybenzaldehyde, protocatechuic acid and vanillic aldehyde. CONCLUSION The
established method has good repeatability, specificity, stability and feasibility, and 3 components which can distinguish wild and
cultivated Gastrodiae Rhizoma are confirmed, providing basis for quality control of Gastrodiae Rhizoma.

KEYWORDS: Gastrodiac Rhizoma; component; assay; wild species; cultivated species; different component
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KR, ML A KRR A% By o, B M TS L
KR E B AE KRR AR A L, HAH5K
A3 RIRR IR B AR 55 AR A i O Tk 22 DRI 4 e Oy
T4 RO R PR, bR, H
PERAFAL, A7 R DX 53 B A R R KA AEME B
SRy I IR AT A ST — i RT U L o A A 0 A R
KIRIARTT I, o IEAEAAT R B AN [F] 7 1l
INT R e s B 208, X KRR AR & il
b S B AR GE D L

BT iR A, AU L2 R0 A FAR R
KR ABFFERT S, R HPLC 7 [l B 1 K
R ORIORHE . EIORPREE . BT AL
BRI B AR €. BAIZRT E. FILASR
2RI 9 Pl RS R ik, RS EN
4353 M7 (principal component analysis, PCA)F
I Feid-FI ) 53 (partial least squares-discriminant
analysis, PLS-DA) 2 Ffb2#f R BIHAR, ik
AT DX B A R RRR Y 22 5 155, DA KR
114 o e 97 1) 25 S
1 NE5HF
1.1 XA

Agilent 1260 =R AH G (MUICH, DAD
Kol gk, FEWAR, TAES, 32E Agilent); AR2140
AU A KOF (H RS A F]); ME204E A7
I3 Z—HF RV (MR ) -FE R 22 F]); KQ-250D
TR 7 P T Ve (R Ll R s (A A FR A FD
1.2 i)

E(taiEal, FE Fisher 2Aw)); HER((IE
ali, 3£ Sigma AH]); K&K, HERBAHRA
Al); AREERRERE S YO2M6K1), X 2R
FEL(HLS . AL1A6LL) . X FRFE K B (45 .
Y02J7C15574) . BRI AT AL : P10O7F17625).
BRI BALS . P11J7F17626). ELAIZR Cdlt
5 . PLIITF17625) . [ Al & # E(Ht 5 .
P10J8F28472), JEJLASFR(HLS: Z30M6L1), 7=
H{LS: J24A6R2696), A EINEH, WH L
TR A R A FR A ]

-2348 -

Chin J Mod Appl Pharm, 2022 September, Vol.39 No.18

RIREG A 20 4L, (4G 14 #AIE R 6
HEEF AR, AL TR R RS AR AR S e
N2 BHEYI R IR Gastrodia elata BL.I T 2% |
22 (2R R SRR S AR HET 2 ) B Fk b
s X ARG, Hh RN T <16 30— 4,
BT <25 SN A BT <50 30 =45,
BN TT>50 SR PUAE Y, BSOS B ILER 1.

®1 HESRERARERRERE

Tab. 1 Information of wild and cultivated Gastrodiae

Rhizoma samples

45 MM WF ! SRWHL  WCHERTE]
S1 —4F R Pt 2ZM 2017-03
S2 —4E R b =M g 2017-09
S3 — G R = k| 2017-09
S4 — G R Fai] k| 2017-09
S5 A HHE P =M 2017-03
S6 = B =H =M 2017-03
S7 DU 45 ity AR P = 2017-03
S8 —4E I P AN 2017-09
S9 A R = k| 2017-09
S10 = R = k| 2017-09
Sil Y 45 HBH = A [E] 2017-09
S12 — b B Pt 2 2017-09
S13 —4Fh R = 2= 2017-03
S14 —4E R B =M 2017-03
S15 / B A = =M 2017-03
S16 / LHRET = =M 2017-03
S17 / B A = =l 2017-03
S18 / LHEECRT Pt ZH 2017-09
S19 / A G WEARK  ZE 2017-09
S20 / LHgET )| e 2017-09

2 FES5%R
2.1 AR

Phenomenex Kinetex C;s 100A & & 4+
(250 mmx4.6 mm, 5 um); FsAH A LNE(A)-0.1%
HIRKEIR(B), BHEEVEIAE R 0~5 min, 100%—
97%Bj; 5~10 min, 97%B; 10~20 min, 97%—91%B;
20~28 min, 91%—90%B; 28~40 min, 90%—75%B;
40~50 min, 75%—10%B; 50~65 min, 10%B; 65~
75 min, 10%—100%B; #H A 1.0 mL-min™', FEi&
g 25 °C, FEREARFRH 20 pL, KKK 270 nm.,
2.2 R
22,1 XFRESRWRI RS AEEPRE 9 FhOM RR S
1, BN 50% L EEF AL 0.850 0 mg-mL ! KFRE |
0.055 40 mg-mL™" X EAHIEE . 0.014 00 mg-mL™
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JFOLZE B . 0459 0mgmL" & Fl 1 E .
0.005 000 mg-mL™" X EA I 10.005 000 mg-mL™!
F 2 E . 04900mgmL! [ F % H B .
0.284 0 mg-mL ' ELFIFRH C. 0.924 0 mg'mL " LA
AT A X REAE AR, R i OSSR
125 mL, # 50 mL &, fn 50%BER %I,
PE5), 0.45 pm FALIEBESELT, BI1S.

222 HEAREBSIS BRI ARGEE 3 50)
21 g, WBPRE, & 50 mL HIEHIEHT, W%
A 50%C AW 25 mL, R ide, Hs b3
(40 kHz, 200 W)30 min, ¥, FFEE, M
50%CBEAN R IR i ED, U8, 0.45 pm fFLIE
g, HIfE .

223 MIME= BRI B 50% CEEERAE
IS AW

2.3 JrikeEEsg

231 LR g EsER 227 W
Xt IR AT BRI, 50% L BERI BRI
23 R4S 20 L, % “2.17 TR @38 5 A
WAL, o EER, 2R ER,
TR o3 ] v n ] L 55 0 R TR YRR ) £ B4 e ]
(1) 9 B o iy et ug , & o B EEA>1.5, B
LT, FISHE LR R =3 000, %%
RILE 1,

232 AMCREE KEEIL 227 WUF AR
a AR, N 50% CBERI AR 1, 2, 4, 8, 16
£ B AN [ v B2 6 BRI A VT, P T AT
FHEESGHETT 0T, 0T, Sr5ILL 9 Bt
HE i PRV BE (mg- mL ) S AR AR (), 0 THT AR R O\ A
brR(y), milbndEdiZe, MREETR, SRR,
RIFRH 9 Pl o780 2 BB RN A G R B » 2 =
0.999, TEAHL M BEJE BBl N Getk o6 2R R AF, 45

W 2,

233 HAEHEELR W 3 AAFERAL,
PATE 3 d, BEAKEERRE A —HIR KR R (S1)
25 1g & 2 6y, #i& “2.27 WM IR AT
Pl g, He 2.7 RS ARNE 9 Bl o
WA, THES R 6 (FEs &) RSD, 4550
N, RIRE . X JFLASRR . BRI
1 E. XPRIECEPRE, F2R . AT B, 2R
TR C EAIFRH A i RSD 3518 1.38%,1.83%,
2.02%, 1.59%, 2.48%, 1.87%, 1.51%, 1.57%,
1.57%, #1<3%, FIEHE R
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W |
2 4 ﬁs
_ 3 S sl
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t/min
c
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t/min

H1 SRWEF A EHE
AT BV R s BRI AR ; C-IAPEZS AV 1-RBRE; 2-%
FEIE R 3-FULRIR; 4-LHARH E; SXREARPRE; 6452
R; LAY B; 8-LAIZRH C; 9-LLAIZRH Ao
Fig.1 HPLC chromatograms of content determination
A-reference solution; B-samples solution; C-negative blank solution;
1—gastrodin; 2—p-hydroxybenzyl alcohol; 3—protoatechuic acid; 4—parishin
E; S5-p-hydroxybenzaldehyde; 6-vanillic aldehyde; 7-parishin B;
8—parishin C; 9—parishin A.

2 IMESAMUXRRERLE

Tab. 2 Investigation results of linear relationship of 9
components
WA ALl e TR
mg-mL~! EX 0
RIKHE 0.053 1~0.850 0 y=2333.1x+12.2670  0.999 8
XTRIEAF R 0.003 5~0.0554  y=10131.0x—21.580 0 0.999 0
LSRR 0.000 9~0.014 0 y=44 417.0x-2.3792  0.999 8
WA E 0.028 7~0.459 0  y=2 167.9x+4.1083  0.999 8
YERFIFEHFEE  0.000 3~0.0050  y=92 947.0x+2.7958  0.999 7
HFLR 0.000 3~0.005 0  y=44 407.0x-0.0792  0.999 0
EFIARH B 0.030 6~0.490 0 y=1 637.9x+18.8750 0.999 6
BRI C 0.017 8~0.2840  y=1316.7x+5.5375 0.999 3
BRI A 0.057 8~0.924 0  y=1 725.5.6x-0.678 7 0.999 4

234 FUEMHELE BUR—HER KBRZGHE(ST), %
“2.27 TR g5kl A U W, o Tl R
0, 2, 4, 6, 8, 10h, % “2.17 Wi @&
BEAEIE, o5k 9 Al ma, JHTEE
A RSD. 45 EI/R, KIKE . MR HEE
FULSER . BOFIFRTT E. AHRRIEHmE, F22 K

-2349.
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1

Tab. 4 Content determination results of 9 components in Gastrodiae Rhizoma mg-g-
H5 KIKE  FEEOEHE RIS OAERT E WRIEEFR  F2F  OAHHTB BAHHC BAMHFET A S8
s 9.030 0.609 0.040 3.047 0.020 0.039 6.801 4.494 15.131 39211
s2 2.667 0.131 0.014 4496 0.009 0.003 2.971 0.792 5311 16.394
s3 8.370 0.369 0.044 3.407 0.020 0.016 6.721 2.824 17.925 39.696
4 3.156 0.205 0.017 5362 0.014 0.004 3.083 0.762 4.588 17.191
S5 3.859 0.956 0.030 4286 0.028 0.030 4398 1.084 6.739 21.410
S6 4.561 1.141 0.020 4.975 0.030 0.038 5.147 1.271 7971 25.154
S7 4.965 0.826 0.028 5.611 0.035 0.045 4951 1.298 7.827 25.586
S8 3.601 0.546 0.026 4.333 0.014 0.011 7.223 2.257 17.815 35.826
S9 5.130 0.340 0.024 4.441 0.018 0.015 7.129 2.674 17.462 37.233
S10 3.572 1.313 0.018 4.247 0.020 0.020 7.547 1.735 21.204 39.676
S11 5.209 0.936 0.037 5.246 0.010 0.014 9.087 2417 27.426 50.382
S12 5793 0.889 0.034 4731 0.038 0.025 6.374 1.612 10.864 30.36
S13 6117 0.438 0.034 4.290 0.021 0.034 6.695 3.096 14.830 35.555
S14 8185 0.600 0.042 2.957 0.022 0.061 7.129 4.128 14.724 37.848
S15 4359 1.037 0.051 3.036 0.060 0.088 4819 1.829 9.696 24.975
S16 5.963 1.464 0.038 3.428 0.059 0.050 5.893 1.425 14.201 32521
S17  5.091 1.136 0.050 4.644 0.052 0.040 5.988 1.446 14.213 32.660
S18 4.813 1.056 0.057 3.444 0.042 0.031 6.829 1.612 12.827 30.711
S19 8.139 1.636 0.073 3.848 0.055 0.041 7.845 1.820 20.329 43.786
S20 10.794 0.269 0.135 4.294 0.056 0.047 4.625 2.079 13.698 35.997

2.5 WA R KRR S ST Frfifiser W R

251 PCA KA 20 HLFRRA 9 RSN & ‘3‘1‘

A ZE SPSS 26.0 BT PCA, THE 1S L & 21

HORFIF K7 22 BTRAE, JFLURFIE(E>1 WAME 5 ]

FEPR I, G558 9 Rl & i R B A R4 3 h f; .

R 3ANFERG, B Z TR AT IA 81.389%, 4% -3

RIS, SEREUING S A ERATEsEEAEE 0 2] -

AP REE . ST, R SIMCAP 14.1 S 0 2 4

B2 RS E, dRILE 2, HEM
R?=0.814, 0°=0.452, il <7 (R0 it T 00 v
RES S, G55 R, 20 HURES Ak 2 K2, Hih
£S5 BEMMETERETHRE

Tab.5 Eigenvalue variance and contribution rates

&y FEAEAE JIETRAR%  RBUTETER/%
1 3.395 37.725 37.725
2 2.367 26.296 64.021
3 1.563 17.368 81.389
4 0.974 10.821 92.210
5 0.361 4.006 96.216
6 0.198 2.205 98.421
7 0.070 0.782 99.203
8 0.053 0.585 99.787
9 0.019 0.213 100.000

P E AR 2 2022 4R 9 A% 39 E4 18 1)

1]

2 F AL R PCA & B
Fig. 2 Score plot of PCA of the wild and cultivated
Gastrodiae Rhizoma

— AL 14 HERRARET T, 5 —38K 6 HEBFAE
FIT A RE A Y BT B AR X (R P, FLARES 5 5 B A
MR SE ., HNRESL S, TR 58
R 9 M AW R BEA G EE L,

2.5.2 PLS-DA Mk th 7 A 5 4k 55 KRR 22
SPERSY, fE iR PCA Zrtrmdtal B, R
SIMCA-P 14.1 3 f#47H W 1) PLS-DA, idit
SIMTEEST T ER T, S5 R LA 3. 45 R BoR,
RS EARKSHTBH R, EH
R*X=0.722, R*Y=0.869, 0°=0.779, Ui T 7
BRI ELA KA r R PE S U e )y o A e
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B #{H (variable importance in the projection, VIP)
AT UL WA f X 45 RS2 32, VIP>1 /Y B0 %
FREGRAA G R, > B X R
JRREE £ it 5 R o i 22 SRSy . XF PLS-DA Jir
AL PRIRIHEAT 200 WA ERS TS, 452 RH
45 Y inEIEE R? ) 0*, QP Y i<,
Ui B BT g 7 A AT 3 E AN S A IS
TE PLS-DA 57U | K VIP>1 {E MR E bR,
T AT DX o3 B A IR JRR AR 5% TR RR 1 25 S Pk B4
SRR 6, VIP {H>1 M55 il 2k 72 2R H
W JFLASIR A 222, VIP [E50018 1,799, 1.360,
1.163, 4&7s Bk 3 Ay Ry DX o3 B A R BR R AR 35
RIREY 22 PR 5

L WS
i

0.6

04
0.2

x 0
0.2 -
0.4

—0.6 T
—0.2 0 0.2 0.4 0.6 0.8 1
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Fig. 3 Score plot of PLS-DA(A) and permutation test(B) of
wild and cultivated Gastrodiae Rhizoma(n=200)
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