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Survey on Woods Species and Its Relation with Yield and Quality of Gastrodia elata

LI Yang-hua', NAN Tie-gui’, QIAN Run’, JIANG Chao’*, LI Hui’, YANG Quan', YUAN Yuan"”
(1. School of Traditional Chinese Medicine (TCM), Guangdong Pharmaceutical University,
Guangzhou 510006, China; 2. National Resource Center for Chinese Materia Medica,

China Academy of Chinese Medical Sciences, Beijing 100700, China;

3. Academician Workstation, Jiangxi University of TCM, Nanchang 330004, China)

[ Abstract] Objective: As a source of energy for Armillaria mellea and Gastrodia elata, the woods
species as fungus material of G. elata are diverse and play an important role in the development of G. elata
industry. In order to explore the impact of different woods species on the quality of G. elata, the plant origins and
lignocellulose content of the woods, the yield and quality of G. elata per unit area were systemically analyzed
through literature research and investigation on production bases. Method: G. elata and its cultivated woods
were collected from four main producing areas (Guizhou, Yunnan, Hubei, and Shaanxi) , and the the plant

origins of the woods were identified by DNA fragments. The content of lignocellulose in the woods was
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determined by high-performance liquid chromatography and loss-on-ignition method. The content of
polysaccharides of G. elata from these 4 arecas was determined by Phenol-sulfuric acid method. The yields and
polysaccharide content of G. elata cultivated with different woods species were compared and their correlation
with the woods was analyzed. Result: The woods as fungus material of G. elata were diverse in species, and
betulaceae was the most widely used species in cultivation of G. elata. There were differences in the composition
ratio of lignocellulose in the woods. Nyssaceae had the highest cellulose content, Moraceae had the highest
hemicellulose content and Rosaceae had the highest lignin content. Different woods species had certain effects on
the yield and polysaccharide content of G. elata. The maximum yield of G. elata was 1 285.51 g and the lowest
yield was 379.30 g. The average mass fraction of polysaccharide content was 241.1 mg- g, with a range of 87.95-
411.2 mg-g'. The yield and polysaccharide content of G. elata were highly positively correlated with the
cellulose content of the woods, and highly negatively correlated with the lignin content. Conclusion: Different
woods have a significant impact on the yield and quality of G. elata. Choosing the appropriate woods species will

be beneficial to the absorption of nutrients for 4. mellea and the yield increase of G. elata. This study can provide

a scientific basis for the selection of woods species during the cultivation of G. elata.
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Table 1 Original species of the main producing area in tliterature

(¥

& 4

(Y

5t} Bl Fagaceae

HEAEL Betulaceae

% #% Fl Rosaceae

Bl Leguminosae

MR} Anacardiaceae

# %} Lauraceae

MR} Salicaceae

K FF} Flacourtiaceae
AR} Oleaceae
HHER} Tuglandaceae

fii#t Ulmaceae

FFl Moraceae

T #} Celastraceae

A1 T Fl Elacagnaceae
AW EL Nyssaceae

JEH . E} Saxifragaceae

4 25 M B Hamamelidaceae
KA FE Flacourtiaceae
1112885} Cornaceae
K% Bl Euphorbiaceae

)& Quercus

J)® Castanea

HEJ& Castanopsis

W J& Lithocarpus

KT X I Fagus
H & Cyclobalanopsis
HeK R Betula

A Alnus

W& Corylus
Bk JE Amygdalus
AR Malus
MK E Sorbus
R Cerasus

Wit )& Crataegus
W J& Sophora
& Albizia

% J& Toxicodendron
HIRATE Rhus
K%L T8 Litsea
¥E K& Sassafras
)& Populus

MEAJE Xylosma

4 VU J& Ligustrum

Bk JE Juglans
L& Platycarya
il J& Ulmus

ZJ& Morus

T ¥ 1€ Dipentodon
BT )8 Elaeagnus
MR Camptotheca
UK Itea

W JE Liquidambar
11 2£ 4 Carrierea

}T & W& Bothrocaryum
511 & Sapium

A% Quercus fabri

¥} ¥k Q. variabilis

AR Q. acutissima

HESE Castanea henryi

% C. mollissima

F I C. seguinii Dode

Jiit B HE Castanopsis platyacantha
= ILHE C. delavayi

[ Lithocarpus glaber

F# L. dealbatus

IKE X Fagus longipetiolata
% X Cyclobalanopsis glauca
Se M #E Betula luminifera

H#E B. platyphylla

F&AK Alnus cremastogyne
JEIHIRFEAK A. nepalensis

1% Corylus heterophylla

Wk Amygdalus persica

SER Malus pumila

AEWKAY Sorbus pohuashanensis
E#k Cerasus pseudocerasus
1#% Crataegus pinnatifida

¥ Sophora japonica

AW Albizia julibrissin

& Toxicodendron vernicifluum
TR A Rhus chinensis

AFEF Litsea pungens

K&K Sassafras tzumu

&\ Populus purdomii
W14 P. adenopoda

¥e K Xylosma racemosum

4 1 Ligustrum lucidum

Ak Juglans regia

AL F M Platycarya strobilacea
WA Ulmus pumila

& Morus alba

+ % 4 Dipentodon sinicus
¥ Elaeagnus umbellata
B Camptotheca acuminata
T KU Itea yunnanensis
WA Liqguidambar formosana
IZ£ AR Carrierea calycina
}T &8 Bothrocaryum controversum

11 241 Sapium discolor

.31.



26 55 194
20204F 10 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26,No. 19
Oct. ,2020

F2 ERHBEDNABERBREERBR

Table 2 Source of materials and identification of DNA signature

fragments
No. e i RUIET 9 2] HBLE /%
1 BRI HEARRE NC_039995.1 100
2 SHMRTT HEARRE NC_039995.1 100
3 SHMRTT HEARRE MH205735.1 99.01
4 pivlibNy) KA NC_042906.1 100
5 pivlibNy K F NC_042906.1 100
6 BT KRR MKO056235.1 100
7 nHE AR MG386369.1 99.46
8 ZEE AR KX897128.1 100
9 pagea] SRl S2MFL KT026599.1 98
10 =i A MEAR} NC_037473.1 99.86
11 BRPGDUT R MK526720.1 100
12 BRyE s R
13 pevg s RE MK526206.1 100
14 BRVE R R
15 BRyih HEARRE MG386366.1 99.50
16 waEsEl AR MK525290.1 100

17 WAL L PNl
18 WAETE L PNl

1.2 A g8 Ak Veriti™ B A B b X
(PCR) ¥ (Applied Biosystem 2% 7 ), 5810R I /& j
¥ Uk B .0 #L (Eppendorf /A 7] ) , VORTEX-2 GENIE
B JiE i 72 ¥ AL (Scientific Industries 2y & ) ,
SYNGENE # %t & Wi % & 4 (GENE 2 # ) ,
Nanodrop 2000 % f3f & #% R & &= 4 ¥ 1L ( Thermo
Fisher 4 ] ) , F-7000 %Y %¢ 5 43 ' % £ 11 (Hitachi 2
Al ), MS-S A 1/10 J5 B+ KRV [ MR i -6 8 2 (I
W) A R F ], MM 400 BBk 5 { (Retsch 24 & ) ,
Pacific T-11 %Y 8 4fi /K {¥ (Thermo Fisher 2 7 ) , SB-
800 DTD 7 75 I 1 U 4% (77 T 2 A W BB Ik A
ARAF] ), DI14SAZ B P 1A (g E R AR
AR F] ), TU-1901 #9258 4b 43506 B2 11 (A6 52 3% Hr
A ES A R T AE 2 7)), FD-720 B 214 28 7K 53 1
HAL(KETT 22 7 ), 2695 Y 5 %80 M (53 12 ( Waters
3 H)), Vulean3-550 %9 55 3 471 (Neytech 22 7] ) , MLS-
3751 Bl K 7 (SANYO 4 H) ) o

SpeedSTAR HS Tag DNA B A ,r Tag DNA %
4 W , 2 000 bp DNA Marker ( Takara 2 & , it 5
RRO70A, ROO1A, 3427A) ; Plant Genomic DNA Kit
FE W) 3 A 241 DNA 8 B0 1) & ( Tiangen 28 A, b5
DP305) , D-£F 4k — %% , D- K B , L- B $7 1 4 (Dr.
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10 mg B i A9 2 mL .0 & %, A FH Plant Genomic
DNA Kit ff #) 2% [H 41 DNA 2 BUL 7 & 2517 DNA &
B¢, JH Nanodrop 2000 f 1 4% g % & 43 A 430 22 H:
DNA ¥ B2, I AR 8 WG EE Aog0050 » Aagonso FI BT DNA J5T
i, T PCR W 8T =20 °CPRAF A H o

2.1.2 PCRY"M4 KAy Al BT 2 HLA) DNA, fifi
FH rbcL 3@ FH 51 9 % AR #5147 PCR Y™ 1S . 51917 51
9% . 5-ATGTCACCACAAACAGAAAC-3'; T ¥iif .
5"TCGCATGTACCTGCAGTAGC-3'. Hl ¥ 4 T.
AW TR (L) B A R A W A k. PCR RN 14
% 4 50 pL, f4 & dd H,0 37.4 pL, 10xPCR buffer
(Mg plus)5 pL,dNTP(10 mmol-L")3 pL, | iiF &
TG4 (10 pmol-L") 1 uL,r Tag DNA R 45 il ul
SpeedSTAR HS Tag DNA R A5 (5 U-puL")0.6 pL,
DNA #IHR 2 pLo #7345 505 B PCR ™= 4 5 L, i
6xLoading buffer 2 uL F EtBr 44 {4 #4) 1.5% Bt 5 b Bt
Jie L P AG I, SYNGENE #1818 &R Ge 8% 1% -
2.1.3 R R ECHE AN R HCRH BT 8 7 DA
I BEAT IR, D b 2 SR AE W R A BR 2
5E 8. i FH BioEdit 7.2.6 K {4 X i ¥ e 14 F A7 A%
XP L EBR ST S R B AR AR I Y 45 R F
5] ¥ 2 NCBI ¥ J£ (https : //blast.ncbi.nlm.nih.gov/
Blast.cgi)#4T BLAST HL X, 245 S A0 BL Fh 45 B -
2.2 ARFTLYEZR S e

22,1 FESHIE DLAl KRN £ BEXT B M AR S AT
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RS Y MR BR RS T A L gk S 0 bR
HERE S S PP MR i, Hoh 2P 4 R R AR 4E R M
e 55 25 1 Pk 22 BB OK it S sE B R ORI g T
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222 FEME A SO A AR AT A 4
T AR BRI RLAC B B 2L I R ) TR
B, TR R T gEESE. L8
FEIF [ 320 nm AR 3R AF AT R RRIE AR R & &, R
J& 43 5 0 R W) 28 3 i I 56 L AT S 25 (B4 TR
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2.3 KRRZHE & m e

2.3.1 bRdE A KT B PR E AT X R
10 mg, i /K B 25 % 10 mL, Fit & % 1 g L 0 % 24
B VTR W . MERA RS B 1 g« LA A 2 B B v U 0.1~
0.6 mL T 10mL &I, I HZZ MK #7382 2 mL,
DL 2mL ZZ 48 K AR XF BE o 3 B A 6% A B i T
1 mL, ¥ B R 5 mL, $& 2 € 45 2 10 mL, i T ¥k K
W15 min J5 B, ¥ A 2 & R 7E 490 nm 4b I AE
A VI 2 BTG B R R AL B L A S N A A 42 T o4 o
o, 15 2 M3 7 RN Y=6.514 3X-0.00 47
(R*=0.998 8) , 4 JL 3¢ W] 4 %5 Bl Jot 1 Wk J& 7F 0.01~
0.06 g- L' H AR RIFMEMELR,

2.3.2 BB H A TEAUREA C T iR
Ay iR Al A I R A
B AT TR R RIURT 25 PR 2 K BR 0.5 g, JiTA 90 °C 3¢
277K 30 mL, #8745 HE B (120 W, 40 kHz)30 min, 5
L>(8 000 r-min™) 10 min B _E ¥ W, L3 WAMIN 95%
LT & e ZAR TR B0R 80% , 4 °CREDT 12 h, 7
WE ORI 28T e, DU A K E 25 % 50 mL.
R 2% W CHE R 1 mL T L 40 A 6% A T
W mL, VGRS mL, A 8K 2 10 mL, LT
WKV H 15 min 5 B H 2 S IR TE 490 nm 44
FE A

3 BR

30 WMWY EREE HERA4NDSE7XEI18
M FEAR T A 14 03 FEAS 22 DNA R 7 51 6
PFp LR IEAT T % . P 1K 255 800 bp, PCR
77 E KOS ) 5 TR LI 1 I RS SR L 2, 4
S ™ DTl 0 B M Rl S 2 R T ME R
BEER A R 5o Tz, O KRR

M 12 3 45 6 78 9 1011131516 N

2000 bp
750 bp

250 bp

El1 EH¥FHPCRY 1B
Fig. 1  Specific PCR identification of tree species as fungus

material

3.2 WM ARSHERSEIN X EEEY
T B S DA M AR e R R AR 4E R OR IR BEAT O
W, 45 S 3R WY 76 DB 0 £ 2 R o e, k2
ARBER L3RS B R 70 A [R] 56 S ) i A
e, 0 SRR RE T A Y 2R A R O i R S R

48.34% ; TR FL AR A 38.37% . S Fh A b 1 2 £F 4t
R BN 23.17%; 15 R WA R koA
18.29%. % 4 B T8 A 19 K B 3R 0 i 43 BB s
40.43% ; Wi R RHR AR 33.37%., WK 3.

R3 FARAEMARAEERESH

Table 3 Lignocellulose content of different fungus material %

B4 n Ui F P L Y VNS

MeARH(xts) 7 42624212 20.95£0.54  36.43+2.33

KR (xts) 3 42.4240.54 19.53+0.39  38.05+0.25

W R 1 48.34 18.29 33.37

G MR 1 41.30 18.81 39.88

ey 1 41.29 23.17 35.54

R 1 38.37 21.21 40.43

3.3 RIJBR)™ o K 2 M B ik 5 A AR DA G A by
Bl HLCLE B 1/4 m® AR 35 09 BRFR &, X HL ™= it &%
ZBE S BTN B, LR 4. SRR R
B 5 B MR B 0 R ORR R M 2 B R AR TE 22
SRR R A ik 1 285.51 g, K1 379.30 g,
2 BV 34 5 oy Bl 241,10 mg- g, S IF Ol 87.95~
411.2 mg-g'. il i Pearson A 3Pk 20 M7 , & B K Bk
PR e 22 W S B R b AR 4 2R A R ) 3R PR A
f9 1E AR OGP, AR DG FR B il D 0.978 F10.970 (P<
0.01) ; 5 AT 2 & &t H A 38 UM DG M, A OC R
51k 0.846 F1 0.866(P<0.05) ; ML FHE St 5K
JBR 7 i S 28 B B O AH e LR S

F4 EHRFERESWEE

Table4 Yields and content of polysaccharides of Gastrodia elata

B4 n g %*ﬁjifijﬁ
HEARFL (xts) 7 620.00+£108.06 25.45+1.78
KR (xs) 3 622.48+125.31 22.44+3.49
W R R 1 1285.51 31.51+3.10
G MR} 1 546.39 23.35+5.99
R 1 619.50 23.52+7.18
iR 1 379.30 18.4+2.72

K5 RRFENSHESESEHMRRAMEXRE(=6)

Table 5 Correlation with lignocellulose content in fungus material

(n=6)
eS| YR AeLF e AHE
PN iy 0.978% -0.518 -0.846"
KIRZHET 0.970% -0.474 -0.866"

7V P<0.05,2P<0.01,
. 33 .
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