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Comparison on main chemical composition contents in three variants of Gastrodia
elata from southwest China
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Abstract: Objective To compare and principal component analyze the main chemical composition contents in three variants of Gastrodia elata
from southwest of China in order to provide reference for further researches and evaluations on the quality of G elata. Method Sulfuric
acid-phenol method was used to measure the contents of polysaccharides of three variants of G elata, the contents of free amino acid of three
variants of G elata were estimated by ninhydrin colorimetric method, and the total phenol content of three variants of G elata were measured by
Folin-Ciocaileu colorimetry. HPLC method was applied to determine the contents of gastrodin and hydroxyphenyl methanol of three variants of G
elata from southwest China, and the data was analyzed by principal component analysis. Results The results indicated that the contents of main
chemical composition had great difference in different variants of G elata from southwest China, and the coefficient of variation (CV) of
polysaccharide contents was the smallest with 18.025%, and CV of hydroxyphenyl methanol was the biggest with 48.978%. Among the
components in this study, the contents of free amino acid, total polyphenol, and gastrodine of G elata f. glauca from Beichuan in Sichuan province
were 2.873%, 0.805%, and 0.862%, respectively, which were all extremely different from the other materials. G elata f. viridis from Dafang in
Guizhou province had the highest content of polysaccharide with the value of 29.225%, which had significantly higher content of polysaccharide
than that of G elata f. glauca from Beichuan and had extremely significantly higher content of polysaccharides than that of the rest. G elata f.
glauca from Zhaotong in Yunnan province had the highest content of hydroxyphenyl methanol, then G elata f. elata from Guangyuan in Sichaun
province, with no significant difference between them. Conclusion There was no significant difference among the regions or variants in main
chemical composition contents. The quality of G elata f. glauca from Beichuan in Sichuan province was the best from the perspective of main
chemical composition.

Key words: Southwest China; Gastrodia elata Bl.; variant; main chemical composition; coefficient of variation

isBEHEA: 2017-11-23

ESWE: V)IARESHE R« IRFEER L, 250 L b 25 MRS AR R i I THARBF T IR« RIRAN TS AL 5 B R 78
(2014SZ0131)

fEEEN: £ K (1992—), 5, WiLmsis, EZENELHEY ST, E-mail: Wqing8634@126.com

*@BE1EE % 1. E-mail: ewuwei@sicau.edu.cn



)

Chinese Traditional and Herbal Drugs % 49 % %5 11 #§ 2018 £ 6 A

*2647 -

RIKA 2R S 78 2 40 4 B Y R R
Gastrodia elata Bl. )T, EHE LS4 5
Rz —, T (PR AR L), 4 B,
HYERH . P, AR, FERIEE. SFHFEH
AL RGE LG DR /N U R 500 il 43
et A SRR R FRAE HARBEA LK R
ERRER, BURHET R RY, KRR
i N1 S WEE N 12 75~ AN U1 /AN K= dald
IR, XA R BOR ™,  4F M S 4
A 0 20 4 50 ALK, BER
AL R IR ORI A ooy BB AR AL
MRS ZHEIUL R SRR, Sorp (R 2 )
2015 SRR BIEXF R BR A IR PR 20T 2 2 2 Y I A
THIHER B R E R R R BT 5
O TEENE - S W PSIEPN NEAPN ¥ SN
P T b DX T R RR A 32 ARG X, a2
T X R R AR T B A R e ) ik
FRAEML i T R R T, thE
B0 it X R R AT 1 322 B A, ARED
F B A AEA ) B BN AR Y ) 2 A R
FSC53 s A0 7 T DX A 7] 3% 28 R JBR ) 3 A0 27 B
o BT ARG LB AR WARE . PRIk, AHE ST
X R USRI P R AN [ (X3 R PR AR 1Y
FIZHE . R EIEER . B 20 RIRER LRI
K BEFAT RGL 8T, N X R R T IRt — 2 I
KA A Z0 2 PPN S LR AR .

1 MRI5EE
L1 R

BT 2015 &, mPYIRERFR T
HIRE NG R G. elata Bl f. glauca S. Chow, £
KWK G. elata Bl. f. elata. %KWMK G. elata. Bl. f.
viridis Malkino, BAREE N 1. & RFRALTIFEL
PIRNFIE AR, RAZEZZE O, BT2REERE,
% H

z1 HRER

Table 1 Information of samples

7 s i 7 st i
3 PN B PN
= P AP/ St AR ZLRIBR
3 LR IR P ide)n PN
SN RTT BRI YIRS BRI
SN KTy AP/ e ZLRIBR
BN KTT LR IR

1.2 &5

CP224S WL 7K (fEEZEZ R A FD;
DZKW-4 BRI KR (LR AR A 35 R
A UV2450 EAM-7] WL EE T (Shimadzu 2
F]D; FW-100 ByAEAL (BT /K e I BRI 35 A R
AFD; 101-3AB B HGE AT A CREETT 20T
FAY RS AR AE ); SB25-12DTDN #7575 Ve AL
CT P Z AR R A IR A D w80 i
1%, Agilent TC-Cig#F (250 mmX4.6 mm, 5 pm);
R AR B0 L Allegra X-30R Centrifuge( Beckman
conlter /A & ); %4 1200 R 51 = RORA A (22
e, EED. KB R LEE. Al (60~
90 C) AMHral, ZFE. BRIk, Tk
EWE. KGR =M. FERR (IS A0009). W
TR G5 090621) Yoo tral (iR e T
WA s RMKE ('S PS160815-04) (il &
YRR A RAF, FRESBRT 98%); Xt
PRILEHEE (LS 111970-201501, FFE 55255
K e LR, R EORT 98%).
2 FHE
2.1 3MRRLEZEISNE

KR 22 0 B A 2 kAR 0 S U TR 2R P
S USIVHEAT DA 2 00 R IR R AR bR (X0
WA NN AL RR (YD 2o b bn e il 28,
B AR HE M R R A RN Y=5372 X—
0.012, r=0.999, %] FExF HE i 5T S BE B 2P
FEl 4 0.020~0.162 mg/mL.
22 3IMRRLEBEIERSESNE

KR B R R A B E B i )
R 2 2P b 4T, DL IR IR R B IR T
bR (X0 OGEEE N AR (YY) ST B IR
b i 26U, 13 B kR k22 B 7R Y=3.694
X, r=0.998, KB XS HE i 0T S B I 4 v v
4 0.030~0.240 mg/mL.
23 3IMRRTELDLEEENE

KR 2 Wy & B 5T 5 2% R 5 25 PRI
REPGIHEMT, DI TERR BRI AR AR AR
(XD WIEREEME RN ER (V) #E7EZ Wbr vk i
o PREMEIMEYERIA TN Y=4.963 X+
0.032, r=0.999, KRN i 5T B VR ) 2k
Y5 N 0.015~0.180 mg/mL.
24 3IMARBBEXKRESHEEFRFEISNE

RIRFRA R A &N E 2% (PEZ
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di) 2015 FERRPHEAT, e IR 2R S5 RY i
RIEFEArAER Z, 72N Y=1 888 X—0.097,
r=1.000, RFRZELE 0.100~0.600 ug A KUkt
Vo XREERHERISTIE RN Y=3 243 X—
0.409, r=1.000, X}FZIEFHELLE 0.050~0.300 pg
A RIFPILIERR.
2.5 HUBALIE

SIS Ab 3 KA BESR A Microsoft Excel 2007
HEAT, FIF SPSS 19.0 Giit 4 b ik - x Hdim 2t 47 5
C IR R L o
3 ER55%
31 3HMRRTEFENZRISE

3 MR ZHE, AR SE2H. K
RRAX RO IR E S BONER 1. Bk 5 Pk
IS RSN 21.413%. 1.346% 0.399%.
0.416%- 0.078%. KEKZHES &L T REmD, ~
18.025%, & EAE 15.908%~29.225%, %HZHE
NRIREEE Sy, EAF X ZE SR, &
BAHEMNRNRE:; HICNEZH, KR RN
35.663%, ABIELE 0.273%~0.805%; i &R FEMm &

AT RN 45.449%, BlE 0.783%~2.873%; K
FRE S EAER RN 45.924%, IR 0.226%~
0.862%; AP RE T m AR TS &, &
48.978%, AFIRTE 0.020%~0.134%, FHXTFEILAR
P 5 B M X R AR ) 22 57 A K

301 ZHENELSR SN KT HIRIRE ES i
B, IEE] 29.225%, @3 T PG5 KRR
26.674%, FEE T HAMAME (P<0.01).
K G RIREHES A%, 1 15.908%, ST R
FRZEFARZE . Ak, EAHFERBRAER, 2R
6N R bR vy, HLAS FHAt 5 R R ]k B 2 3 22
7, HREEHEKIOFRS R, HEES RRR.
BB RR, SO R SRR, FA a5 KRR
FRYRREZIES BEF AR LR 04 R
R M S B, N 21.258%, BEmTERSEN
17.852% M EIT AL RIRR, HHRARKERALE;
SRR R TT SR R IR 22 Kl B B e T ARR R o
3.1.2 JEEEERNESR R Lk
IS R S R & s, N 2.873%, HkoN
KT LRI 1.814%. TR KT B 2 LR S &=

®1 IMARTEFTZUFRISE

Table 1 Contents of main chemical compositions of three kinds from G. elata

PR ZHE% it R IEIR/ % B2 W% RIRZR/% X FEFER /%
ZRIME SRR 22.015£0.055 Cd 1.22140.056 Ee 0.428+0.016Cd  0.529+0.030 De  0.134+0.001 Fg
ZRMELLRMR 19.2594£0.157 ABCbe  0.841£0.042 ABab  0.370+0.003 BCe  0.588£0.004 Ef ~ 0.0722£0.001 Dd
ZRMELER R 22.299+1.087 Cd 1.02340.025 CDed ~ 0.385£0.002 BCed  0.44840.035 CDd  0.10540.009 Ef

TPl PN RETN
PPN EAGN
PN WNVSE- SN
BN BT 1 KRR
GiOM R M IRANGN /N
IWYIRSEREPN S
IWYIEIWIEEPN S
PUNIT™ TG RIR
FHE

PN

B/MA

ez

i 2
R R B

15.908 £0.986 Aa

20.325£0.917 BCbed

29.225+0.307 Df

18.355%£0.360 ABb
17.852+£0.141 ABab

22.380£0.080 Cd
26.67411.683 De

21.258£0.011 BCcd

21.413
29.225
15.908
13.317

3.860
18.025

1.814£0.011 Gh
1.127£0.023 DEde
1.68110.016 FGg
1.525%0.034 Ff

0.945+0.036 ABCbc

0.783%0.012 Aa
2.873%0.120 Hi

0.969£0.025 BCDc

1.346
2.873
0.783
2.090
0.612
45.449

0.378£0.001 BCc
0.372£0.016 BCc
0.398£0.017 Ccd
0.3241£0.023 ABb
0.273£0.018 Aa
0.28910.016 Aab
0.805£0.003 De
0.369£0.009 BCc
0.399
0.805
0.273
0.532
0.142
35.663

0.233£0.002 Aa
0.29510.002 ABb
0.226£0.006 Aa
0.228£0.000 Aa
0.375£0.037 BCc
0.378£0.001 BCc
0.86210.019 Fg
0.417£0.006 Ccd
0.416
0.862
0.226
0.636
0.191
45.924

0.093£0.001 Ee
0.103£0.001 Ef
0.075£0.001 Dd
0.049£0.001 Cc
0.033£0.001 Bb
0.020£0.001 Aa
0.046£0.001 Cc
0.130£0.000 Fg

0.078

0.134

0.020

0.114

0.038

48.978

REKG FREREFWEE (P<001), RE/NGFRFEREREE (P<0.05)

Compare with other chemical compositions, different capital and small letters represent the significance of different treatments at P < 0.01 and P < 0.05

levels, respectively
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BN 0.783%, HSHRIBL KRR (0.841%) %57
ANEE, SEITARKK (0.945%) EZREE (P<
0.05), SHRBERKEZRFHAERS EE TN
B3 (P<0.0D). fE[F—RMREMF, LRI
AR T E RN TR KR < IS KR <5
LRI < KT G RK<IENZ KR, HEAER
WRE (P<0.01); ZLRMRIFHZAER S ERIN
HRJE 2T KR <fBVLAL KR <) JCAL RBR< K40
R, i K T7 40 R BRA T4 i 25 7K P (P<<0.01),
MIE LR R ST L AR R ZE A B3, 5T 4k
JBR 22 5 3 2 5 R R BRI B9 28 J R 2 DA K 7 SR R
T HRSER R, F— X KRN EER &&=, 1
75 T Hb X DI P38 20 R R << W 308 4 K R << I 3 12 K
R (1.221%), H=FAZRREE (P<0.01);
FESTMHLX, KJ7T S RIREIER & & m, HION
KITERIR, BT RIR, KITLRRAGEILL R
JiR,  HAH LR $4E B R 2 K (P<<0.05); FEDY )]
Hb DX~ G R R <) 0 4L R RR <db )11 KRR,
HE=FZERNEZ (P<0.0D). Z&nth kM, 3
Tt SRR AR TR AE 5 1l X [A) BHE X N 38 22 S/ B
313 BZEmmlzEdgR AstEiEamed, o
NGRS Z W& Rxem (0.805%), WEEmT
HARA B (P<0.01); 8T 21 KKK 2 & B i AK
(0.273%), SV RKERALRE, HETY
KK (0.324%) ZREE (P<0.05), HHpEA®
MR ZE SR . ER—RMRABR A, 5 R R
ZWH o ERWNTFRY RK<EWERK<KTT
L R < WA 5 R R <Ab 15 KRR, Hor, P
RSB ZHMEESENTSRKRERAEE, KTE
RIMK GBS KRR ZE 723 (P<0.05); 20K
Z W& ERIAEITL R <) J04 R <BHiE
LR R K7L RBR, Ho Jg =F B 2 My & &6 22
AR 2 SRR R 2 & & E) 2 7 A
B3, b, F—thX KRS ZHmEE, oML
WA S KRS e fe i (0.428%), H B2 m T HiE
RFE (0.370%), {H 3 5B R EFA R
iy RMHX LK RMKE 28 & EHA
(0.398%), 5 KL RMA L KK ZE A B2,
HEFGRKRMETIORKERREZE (P<
0.01); VUJIHBIX ) 3 4 RBRASRIZE R AR} A S 2
W& EZE T EE (P<0.01).

3.4 RERERFMXRERHRE (MR F L
NS RRR R R & & E, B85 0.862%, R

T HAMRME (P<0.01), HIRANWEIEL LR
JROFH ME B 5 OR BR s BE W O R BRI B & & K
(0.228%), 5 KI5 &k RRAIKIT 5 K R 8] 72 573
AR [F— R, SRR RKERS &
ZR RN G RIK< KL RK<FRZ K
PR <R I8 R BR<Jb )15 Rk, BREETT S RS
KT G R EFAREI, FRRRKES =
i) 25 S 30k BB K LDRBRIRIRER & &
ZEF RN KT AR <MLL RMK<)" IO R
JR <PHIB LR BR, A BRAEVT 20 R KA S04 R
PRZE AN RSN, & LR R IR) 2 7 3518 B 2 350K
F(P<0.05), ALK BR KK E & =& &
(0.588%); ZR KRR I1) R 2= 7 &2 ) LA I 3 4 KRR
W m T RIS R M. b, MWHXORE, =
A 74 DA IE I8 20 R R IR R R 3% & AKX T I
RIRABR SRR, H=FMER L, S0 e
TEVLLLRIRR R R & B (0.375%); PO JI[HX
EME KRR G EERRII AP RK<
TCEALRFR <AE)IZ R BR, b1 o5 R R ) R R
BB UARKRERARE . BHKE, K
JBR 2525 & DL B i [X (R R e D

PO i S L e Sl WSS G R
(0.134%), H KA LA KKK (0.130%), FH#H
[F) 22 S AN 2 2 o~ S R RR T 5 2 1K (0.020%),
W BT HR MR (P<0.00). [F—RKMK
AR, R RR N R K S R R AR N
PR R <IN RER<EEW G REE<KITL
R <MHIEZ KRR, BRPFRE RRS 55 5 R
ZERAREFEIN, HRMNMEISZERREZE (P<
0.01); ZLRBR IR 72 25 i 55 12 22 S R I A 4l
MRAN S B PN S NIEAN N S BT A N
JBK,  ELAR b TA) 22 S B I 3 s R DR RR 14 ) 2 ik O R
(L3S QVNNYR SN BT A Bl LB RS SN
(0.105%). [Al—Hu X H, 2 e 24 LARH 38 £ K R
¥4 3L 0K F B 2 21K T B 38 4 K JRR AN I 1 KRR
= A 22 SR B KR SR HBIX & R R
AR R [P0 R ORI () 22 AR 2, o DL
KITLL R E A (0.103%), HCAKIT 5 KRBk
(0.093%), FEVTLRMRE) & &K (0.033%);
UG 1] X R v ) 2 300 R T 0 R R <<AB 15K
FR<J"JCLL R, H=#HNMERWEE. %65
B, 3 FhORRRAS B ) ¥ J5 2 W I 5 R 7 b X [R)
iy IX P 35 2 R i i 2
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32 ETAREMMEEFRBPENXKREITHRE
N

3 R IR T T SRR 2 R 0 2 R A 1)
it 0.25%, Hi L (PEZ L) 2015 SERE
(£ 2). Hr, D)L TR IBRZR FOXT 2 oK
S S ERE, N 0.908%, HICHZEIHIEY
RIRFA KRR, SRS KRS SRR A
0.277%. B KE, =X 3 FRRER KKK
RN S S B RE, SUMNHLIX 3 PR BRAR
TR R 22 R0 F2 5 0K R R i B BRI, (R o 3
B R R I TCAH K
22 IMARERETRRESHEERTESEHE
Table 2

hydroxybenzy alcohol of three variants from G elata

Ranking based on contents of gastrodin and

KRR RRRE % W% %%%E‘Eﬁé%

IRHIRER %
PIHENS KRR 0.862 0.046 0.908 1
ZHMES R 0529 0.134 0.663 2
ZRMBEARAE  0.588 0.072 0.660 3
ZRNBESRAE 0448 0.105 0.553 4
PN TERE - 0417 0.130 0.547 5
TMETL R 0375 0.033 0408 6
PIFFRE R 0378 0.020 0398 7
SMNKFTARME 0295 0.103 0398 8
MR SRR 0233 0.093 0326 9
SRR 0226 0.075 0301 10
TMNETTSRAE 0228 0.049 0277 11

33 FEUERSERST T

FRAEREAEAE AT AR 52 £, i3k 3 ] 4,
AT 3 AN TTEREE S TA 53.744%- 20.245%
14.006%, MR MNEULE] 3 B, RITTERAR CIA
31| 87.995%, B 3 ANFERGMRIE 1AM FUTIL Ph e
X 3 FhRIBRAL Y B 15y 87.995% (5 B o &

51 ERDRHEE R 2,687, BRTTERE N
53.744%, WEEER. BLZWH. RIKEREFEENL
FROMES 1 ER T AERERIEA, R4, 3
HIER 1 E R F Bk TS 2R . B2 AR
RERSE BB SIIE R 5 2 ER0 IFHEE
N 1.012, BRITTHREN 73.989%, Xt FR IR LAY
52 FR ARSI, T 2 s R
SR T SRR EE G 2 28 3 R ARFIE(E
& 0.700, RFATIERRN 87.995%, KL HELEE 3

+=3 FHIEE. FERBMRRRATEE
Table 3 Eigenvalues, variance contribution, and accumulated

variance contribution

ERS OREHE TETERE% RRTTRE%
1 2.687 53.744 53.744
2 1.012 20.245 73.989
3 0.700 14.006 87.995
4 0.591 11.824 99.819
5 0.009 0.181 100.000

R4 BEFRERDNEHERE
Table 4 Characteristics of principal component vectors

among all indexes

Fei T T, Ty
EZ i 0.401 0.062 0.833
WA AR 0.509 -0.122 0.014
REW 0.597 0.099 -0.153
RIKHE 0.469 0.090 -0.531
o JE 2R i —0.065 0.981 0.014

FRA AR R R, UOAEE 3 3R 3
TEZPERMEE; RS EE A EA R E
AT, AIAEl TSR .. S 2M. RIKE. X
2 IR R 22 B 350 09 R R BV R AE AL 22 F 7 o
34 3 FHRMRLELZGEITMN

H 3N ER T EA R ERS G0 Fiv By fFs,
H F,=0.401 ZX,4+0.509 ZX,+0.597 ZX;+0.469
ZX,—0.065 ZXs; F>=0.062 ZX;—0.122 ZX,+0.099
ZX;40.090 ZX,+0.981 ZXs5; F3=0.833 ZX,+0.014
ZX,—0.153 ZX5—0.531 ZX,+0.014 ZXs. K 34
FERAR 3 PR HAT LA . FLRE VN
PRECN F=0.537 44X F,+0.202 45X F,+0.140 06X
Fy, A VN RBCTH L 3 R R RS 1Y 3= B4k,
O EROE S GRE 0 KA, WK 5. 3
Tt R BRAZ Y = B 53 36015 43 HE P R B AS [ 7 [X )
A EHE Y, HAHEA AL T 1T 3 2R AR A
73 Rk B VY TR TR 55 R BR 5 MR 7 B 28 R R
2 B B IE 1 5 KR, 3K R B 2% B 2 B S oo &
B E R EHEIZ X 3 B0 [R5 H 415, AN
A DAt XA Sy 340 W7 KRR it J5 08 5 B B A
4 e

RIREEAREZ R 5o PO mga L (X P,
XL X O RFRAE KA T REFHAESIAE, [RIn
2 N TP R RS R R A e 48 . AR 5 B,
3 FhOR R B 2 B & 70 e RAUR AR 18.025%,
X RO I 5 B S R MU, 1L 3 48.978%,
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Table S Scoring and ranking of principal component and composition of three variants from G. elata

EE Fy F, Fy F Hi4
UVHEIWIEPN 4.670 —0.545 -0.516 2.327 1
DA PNE SN 0.625 -0.127 2.222 0.621 2
A I 5 R R 0.259 1.544 -0.196 0.424 3
P HESNIR -0.205 0.767 0.121 0.062 4
VT AP N —0.540 1.366 0.006 -0.013 5
DA PNUEABN —0.749 0.593 0.136 —0.264 6
PN RPN -0.335 -0.030 -0.925 -0.316 7
BN IRIT 5 R R —0.747 0.098 -0.639 —0.471 8
T )1~ 5 R R -0.823 —1.450 0.399 —0.681 9
Bt MY 5 R RR -0.895 —0.964 -0.063 —0.685 10
ONEEIRAPN -1.256 -1.253 —0.544 -1.005 11

F B RS T RS RECE R W, KRR
IOk B B R FEHBIX (AP R R 2 7, A4
BEPET E ot TR R iR S8, M
EHRICR S EBAEKE, RIKFFER I I E]
ZESE IR . AT FTIE I R ATIE R, SR
TR PR REUR K, TS 2 IS 3 A
KIEFE R 2 W YR B B R IR AE R,
HAFRBOPTEMENE, A “=%” s
VEZOR A R TRpTE R ASHTE 7o 0t P R b X 3
PR R GEAT T 2 WS BN E, SR RZHE
SR 15.908%~29.225%, FH&EN
21.413%, X5 F 554 P8R 5k I 2 g 08 R R
LA BT 10.4%~21.6%, % #E P0%SF B 2 = i
20 HE R BRI R BRI 2 0 R 2 20O iR TR
9.43%~34.09% M 25 RIJHAR — . AR
TN RS AR R S EARMEAE 0.783% ~
2.873%, “FHIFRETE 1.346%, 52200
TR IABTT B RIR RT3 B 808 2.730 4554
A, 1525 7 AR ONIN 5 £ M 1 R RR R SE R
B RAELE 4.05%~4.14%%5 B2 0K, X 5 AH
TR ESTHIF S AR S B S A K. AR I
BHIX 3 R RS ZE S EA 0273%~
0.805%, “FHIEEN 0.399%, X 5 hE i 5540
RAFEY 4 PR BT & B 3.264 0~
5.810 8 mg/g ML RIEAR—, A, ARSLIHLER
R, ANFIFEIX 3 Fl R JRR AR 2 KRR 30 2 7 BT
0.226%~0.862%, “THIEEHN 0416%; XTFEER
HEE &8 0.020%~0.134%, “F¥J{E 0.078%, 55

B YT 2 T 30 B R JRR N 4 R JRR H R R 2R AN 2
FER RS BEMEA—ED, Rk, ABERSE R
BATE

ZAELLR, FEA T BARE AR LR B0A [F

MRS RIS, T S5 I R R 3 Fh s

4 SRS BT TR IR IR ER : 3R> 5K

FBR> 2R KRR IR ZRRIR> 5 R BR > 28 R BR; X

FREOR IS SRR > SRR > B KRR XS FRdkR
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