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Study on the Suitable Harvest Period of Gastrodia elata Bl. in
Tonghai Based on Principal Component Analysis

WANG Haixiang', DU Chunjiang', WEI Qin', HOU Ying', XU Juan',
YANG Meng', LIU Xiangyi', SU Weigeng’
(1. College of Materials and Chemical Engineering, Southwest Forestry University, Kunming 650224, China;
2. Yunnan Forestry and Grassland Technology Extension Station, Kunming 650204, China)

Abstract: [ Purpose ] To provide theoretical support for the quality evaluation standard and the best
harvesting time of Gastrodia elata in Tonghai. [ Methods ] The contents of gastrodin, p-hydroxy-
benzyl alcohol, parishin A, parishin B, parishin C and parishin E of G. elata in five harvest periods in
Tonghai were determined by HPLC. Combined with the yield, protein and polysaccharide content of
G. elata, the weight of each index was calculated by principal component analysis (PCA), and the best

harvest time of G. elata was obtained by comprehensive evaluation. [ Results ] The yield of G. elata
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harvested in January and February was significant higher than that in other harvest periods. The total

content of gastrodin and p-hydroxybenzoic acid harvested in February were significant higher than

that in other harvest periods. The content of parishin harvested in December was significant higher

than that in other harvest periods. The protein content harvested in October, November and January

was significant higher than that in other harvest periods. The polysaccharide content harvested in

December and January was significant higher than that in other harvest periods. PCA result showed

that the weight of yield, parishin, and polysaccharide were higher than that of gastrodin and p-hy-

droxybenzyl alcohol, and the weight of protein was close to p-hydroxybenzyl alcohol. The highest

comprehensive score of harvesting in December of the planting year was 0.603. [ Conclusion ] The

quality of G. elata harvested in December is the best in Tonghai, attention should be paid to the con-

tents of parishin, polysaccharide and protein in the quality evaluation of G. elata.

Keywords: Gastrodia elata; principal component analysis; harvest period

[ 4% 58 44 Bt TP 25 0 RO 2% B (Orchida-
ceae) KIKE (Gastrodia) T R (G. elata Bl.) 1)
THEHCEE, A 2000 ZAEME . AGHDTE, BRR
NUMZ T, REEAMER . RIKEEHAT
RIS EE . AR, WU . BOR . RAE. PL
JF. =% AR AR, ARRERI 25
M) SR JBR I 7 et S5 A U B e, 1 TS 0 R RRRR
AR AT REE T 11 A YR KRR R
E MR AR 0N 5.813 F121.321 mg/g, ¥
e T HALRY , B R B PR, R
SRS BA TR, GEAR, MESMA
N T RIRFAEAL B A K, F B T8 i 2 A
MRS 2 — , B FARRR 1 515K
IR 2 7 A8 Rl 0 IR A R Sl RRR AT B 5 o
(RFh 45 . = R-SV-GE-059-2021), A HF i 18 7
PR R PR 7= 1 5 e, ANBIFSE LA [RER SR
JBR 15 B TN AR RRIE T 5E 5 20T

ST RO KBRS B s b, P54
e G, HRTXERBRR O i ot 32 2
DAL H BWRAE 3 HARFZE 4™, D=a ., 1T
RHAKIRE T 1 IEHr R bl o7 W38 2 KRR
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SR TR] 75 LA RR 22 W & 12 A PRAN PR AR 5T 5
A8 KO B R R IS, S50 12 AR
SRS RIS AR IR LR IRE . X
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1.1 BEKp R

MK 15 5 KK (Gastrodia elata Bl. form. gl-
auca S. Chow) itk H T 1% 17 38 15 B DU R RR
Tl b 3 b (23965711 7~24°14'49 "N, 102°30'25 "~
102°52'53"E, 64K 1900 m), 4ESFHSIE 15.7 °C,
AR K B 881 mm, FiAE LML 33.33 hm?, SR
M AE RS S M AR KRR o A R R T
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B KB R RFE i 3~5 4>, UEid T2550
gk ZE ], BIC O NIGHR AT R T1)
HIEZ 1 mm WY1 H, T 60 CHER TR EHE
i, B TRiE, AR TR ri=
fief Jo7 15t/ B i < 100% o
1.2.3 RARE . X PR R B R R AR 1) 2

FRECKIMRA AR 1.0 g, JIA 50% LB 25 mL,
PRt . M7 (250 W, 80 kHz) 60 min, ¥ #1; H
50% ZMSEANE, B0 4 min, B VS 10 mL, ¥
FERT; A 3% LIEKBERER, ©FE
25mL, #%); H 045 um A HLAHE B S8, ED
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FREUCK JFEAE Sk K 0.1 g, T A PBS 2% thiik
ImL , 4°C {24 3h, 12000 r/min &> 10 min,
W EIE W 500 pL, BPF3 S A . >R BCA
A R A R
125 ZH&E

FRECK FRFE SRR 03 g, FRBHEEL 1 - 40
(g:mL) T 70 C/KIREH 3.5 h, A
30 min, MWW SR 10 mL; A 45 R B
80% £ ¥, YLVE 16 h, 5000 r/min & .[» 10 min,
Bl FIE BRI R 24 A LB F/K 2 mL
Vsh, RS HECIRIR . SR PR B R VA
EZ o
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K F Excel 2010 e H %44 5 >R SPSS 22.0
AT 20T . 25 BEE AT SR ELL
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2.1 AFEERYCAR = B AT T3 A

HE L AT 1R 2 SR KRR ™ 5 b
Fe THAMCRUAY, 10 H A 11 H RUm KR
AR T HARRAAY ;12 AR RIS T3
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Tab. 1 Yield and drying rate of Gastrodia elata in

different harvest periods

RUCHM (yyyymm-dd)  PEFR/Ggm™) TR F3/%
harvest date average yield average drying rate
2022-10-15 1.31+0.03 ¢ 17.37+0.29 d
2022-11-15 1.39+0.04 ¢ 19.01+0.21 ¢
2022-12-15 1.96+0.05 b 23.80+0.04 a
2023-01-15 2.13+£0.03 a 22.83+0.32 b
2023-02-15 2.09+0.03 a 17.04+0.19d

E: FSIAFNG TREEORER B ¥ (P<0.05); NI,
Note: Different lowercase letters in the same column indicate significant
differences (P<0.05); the same as below.

2.2 AR bR 2 A X F 2K I & = 1Y
A

2 0. 1 A2 AR K RE, HoR
R 2 & I T SR 2 A RIS R
R, HOXFER SRR S B R R R 5 X LR
Pt e 7 i I e AR S

*2 TRIRPHARMEIR KB ZEXFENSE

Tab. 2 Contents of gastrodin and p-hydroxybenzyl alcohol of G. elata in different harvest periods %
Rl F 3 RIRRE & PPz T e RIRR S RERPRELS SR
(yyyy-mm-dd) gastrodin p-hydroxybenzyl total content of gastrodin and
harvest date content alcohol content p-hydroxybenzyl alcohol
2022-10-15 0.24+0.00 b 0.14+0.00 ¢ 0.38+0.00 ¢
2022-11-15 0.23+0.00 be 0.17+0.00 b 0.40+0.00 ¢
2022-12-15 0.22+0.00 ¢ 0.16+0.00 b 0.38+0.00 ¢
2023-01-15 0.29+0.00 a 0.16+0.00 b 0.45+0.00 b
2023-02-15 0.29+0.00 a 0.22+0.00 a 0.51+0.00 a
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2.3 AR BRI 2R S R

2 3 A 0: 10 AR 11 A RIEA RKIFE, H
EUFIARTE A FIEAIZRL B S B 2w T HAbR
WA 12 HFNRAE 1A SRIE R IR, H LR 2§
T C R i o 3 s T AR WO s 12 RIk
Rk, HEFBRT E SEMEFZFT LS8 EE

e T AR

2.4 AFERYUIAR & RS 2 0 S B R
4 RA: 10 . 11 ARIRAE 1 HRIK

YRR, HE 3R B A i A 3 e T AR SR

12 HFIUAE 1 ARUCRI KRR, H2 M & 5 0 3%

THA R o
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Tab. 3 Parishin content of G. elata in different harvest periods %

KM H (yyyy-mm-dd) ERHRTAS = ERHEBE &

EAHHCEE EHHHES R Y IPSS=Sen

harvest date parishin A content parishin B content parishin C content parishin E content total parishin content
2022-10-15 1.10£0.02 a 0.54+0.00 a 0.11+0.00 ¢ 0.61+0.01 ¢ 2.36+0.01 b
2022-11-15 1.13+£0.02 a 0.56+0.01 a 0.09+0.00 ¢ 0.61+0.01 ¢ 2.39+0.01 b
2022-12-15 0.78+0.02 ¢ 0.46+0.02 b 0.46+0.00 a 0.81+0.01 a 2.51+0.01 a
2023-01-15 0.86+0.02 b 0.17+0.00 ¢ 0.49+0.01 a 0.69+0.01 b 2.21+0.01 ¢
2023-02-15 0.59+0.00 d 0.05+0.00 d 0.38+0.00 b 0.60+0.00 ¢ 1.62+£0.00 d

*4 FERVARRNEBRMEZEIE
Tab. 4 Contents of protein and polysaccharide of G.

elata in different harvest periods %
KU H A (yyyy-mm-dd) BASTE E2
harvest date protein content  polysaccharide content
2022-10-15 5.3840.10 a 18.13+£0.06 d
2022-11-15 5.42+0.07 a 19.33+£0.23 ¢
2022-12-15 4.53+0.23 ¢ 34.07+0.40 a
2023-01-15 5.48+0.28 a 35.33+0.50 a
2023-02-15 4.84+0.05 b 29.50+0.50 b

2.5 ANFERICH R R 208 5 5 77 5 1) 3 84y
v

XF VP R S AR MR B 77t B 8 /A 350k
Y BARIEATAREALAL B, S5 0L 5. BrhrifEfk
J& B ECHE AT B BT, XTRRAE(E R F 1
VBRI TIRIR, 4R (R 6) o FREERT 1
M ERAA 34, Ritr2siEkFikE] 88.110%,
FEIAPEIUYIX 3 A 3 B T S R RR i B PR 1
KEBE R, AHEN RIKIEM LR AR, 55 1
TR RHEE R 4.714, 7 ETTHRE N 52.373%,
LRGN i ESAEH, o, BRI C.
22 W8 RN 7 1 1 OE ) B (K, 43000 0.400,
0.369 F1 0.447, ULHIIX 3 NEARXT T A 1 R
EAEA; R 29, BRI B, BRI E
B IE 0 B K, 4031 0.320, 0.647
10254, ULBHIX 3 AR AR R 2 AP 1
s R 3, RIBRE RO 2 2R FH B IE [ 28
AR, 20504 0.240 F110.611, PEBHIX 2 M5

Fpdt R 3 i E e

R 28 A 2 B 45 45 2 MR IR, TR K
AL AR IR H A R Y iR BRI, Bl
H: Fi=0.117X,+0.103X,-0.196.X;—0.182.X,+0.184 X5+
0.024X,+0.17X7-0.102Xg+0.206Xy ; F,=—0.287X,~
0.201X,+0.005.X5+0.229.X,+0.127X+0.462X+0.182.X—
0.269X5+0.021Xy; F3=0.214X,+0.545X,+0.118X;+
0.144X,+0.004X5+0.14X,—~0.348X5—0.507X5—0.137Xy;
He X, X, X, . Xo FARANFETEN R
DL 3 AN 3 B4 1 7 22 DUERRAE 45 A A A A
ZATFM AR, 15 285 15 7 F=0.52373F+
0.21755F,+0.13982F5; FFHIZBEA A A R UKL
WZEEM MY, 45R (k7)) B AR
W25 B 15 40 HEZA KK 2022-12-15>2023-
02-15>2023-01-15>2022-11-15>2022-10-15, R Ux
9 2022-12-15 1353 fie s (0.603).

3 g
3.1 PRSI R AR
Y1228 215 1 25 04 5 6k 24 44 o 4 1)
FefE, A 8 TR R, [Rl—r 2544 11
PrrRl o= R R L R 25 5 5 A
AR AR B RN RS9 H%
BEE RO R TR B 22 50k, L 10 A BIRAE
2 R, FrEsE R RIS, 1 AR R
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Tab. 5 Standardization of evaluation indicators in different harvest periods
RREM  mw awmakTE O DAGTA DAKER DRKEC DBRENE L8 EAR R
(yyyy-mm-dd) - e gy g o o o o
harvest date gastrodin  p-hydroxybenzyl alcohol ~ parishin A parishin B parishin C  parishin E  polysaccharide protein  yield
2022-10-15 0.155 —0.761 1.106 0.897 —0.864 —1.112 —1.401 0.370 —1.278
2022-10-15 0.155 0.690 0.934 0.827 -1.087 0.564 -1.652 0411 -1.281
2022-10-15 —1.423 —1.970 1.020 1.032 —0.869 —0.373 —0.385 0.760 —1.276
2022-11-15 -0.746 —-0.277 0.805 0.928 -1.085 0.059 —-0.636 0473 -1.052
2022-11-15 0.155 0.206 1.363 0.701 —0.999 —0.292 —1.388 0.760 —1.057
2022-11-15 -0.971 —0.035 1.234 0.928 -1.090 —-0.599 —-0.962 0.555 —1.046
2022-12-15 —0.296 0.206 0.164 0.701 1.062 1.519 0.781 -1.515 0.511
2022-12-15 -1.872 —1.245 -0.746 0.505 0.624 2.374 1.345 -0.675 0.429
2022-12-15 —0.071 0.206 —0.459 0.496 0.465 0.726 0.430 —1.494 0.593
2023-01-15 1.192 0.980 -0.728 -1.093 0.367 —0.444 0.969 —0.839 0.962
2023-01-15 1.799 —1.390 0.002 -1.079 0.903 0.399 1.031 0.841 0.970
2023-01-15 -0.476 —-0.229 -1.136 —-1.088 -0.160 -1.590 1.031 2.132 0.953
2023-02-15 0.808 1.198 —1.189 —1.260 0.333 —0.410 0.279 —0.593 0.858
2023-02-15 0.740 1.174 -1.176 -1.249 0.138 —0.408 0.254 -0.675 0.871
2023-02-15 0.853 1.246 -1.193 —-1.246 2.261 —0.413 0.304 -0.511 0.844
®6 INEMIBMERE. FFIEE. HFETIREN ®T FERBARKERTET . GEEIEHER

BRFETTEER
Tab. 6 Load matrix, eigenvalue, variance contribution
rate and cumulative variance contribution rate of
three principal components

SEANFE b
R PCI  PC2  PC3
evaluating indicator

kﬁ%%A 0.255  —0.401 0.240
gastrodin
of B T
p-hydroxybenzyl alcohol 0.224  ~0.281 0.611
(Y A

ﬂ%ﬁ —-0.426 0.007 0.132
parishin A
EFFHRHEB

ﬂ%%ﬁ —0.396 0.320 0.162
parishin B
ERIFRTC

J.:J%%ﬁ 0.400 0.178 0.004
parishin C
EFFREE

ﬂ%ﬁ: 0.052 0.647 0.160
parishin E

i
ZH . 0369 0254 0391
polysaccharide
%lﬁl@ -0221 -0377 —0.569
protein
s 0447 0030 —0.154
yield
%{Eﬁ 4.714 1.958 1.258
eigenvalue
Jj 25 TTHR 2R/ %
77. SRR . 52373 21.755  13.982
variance contribution rate
ESAVIEDi e

R . . 52373  74.128  88.110
cumulative variance contribution rate

Tab. 7 Principal component score, comprehensive score and
ranking of G. elata in different harvest periods

SR TERARS .

(yyyy-mm-dd) F, F, Fy F average

harvest date ‘ comprehensive score ank
-1.17 =0.69 0.19 —0.73

2022-10-15  -1.02 -0.30 1.26 —0.42 —0.64 5
-133 046 —-1.24 -0.77
-1.01 0.11 0.05 —0.50

2022-11-15 -1.08 —0.66 0.60 —0.62 —0.59 4
-1.18 =0.26 0.16 —0.65
045 1.60 0.81 0.70

2022-12-15 0.26 251 -094 0.55 0.60 1
046 098 0.74 0.56
1.09 —-0.53 0.44 0.52

2023-01-15 0.73 -0.20 —-1.39 0.14 0.10 3
0.43 -1.19 -2.31 —0.36
1.02 —0.69 0.53 0.46

2023-02-15 0.97 —0.67 0.56 0.44 0.53 2
1.37 -0.48 0.53 0.69
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MBI 22 SO AR AN
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