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1 #HE5FE

1.1 ##
1.1.1 #H#H

Pl ¢ RV E T E MR RBIT RE
PRI EA R EMEE S TR T EME R S MR
s SRR R E R E R E N
HIBSCHRS o BRI ] 2 2020 £E 4 A, Rboa R
2020 4512 A, KRR BE R TRT. KRE#®E
A EAFEERE L,

#1 TRXEEEHITEA

FE R [EEz et HE A

1 BL FA#k Quercus fabri Hance. FARER

2 QAT ¥+ Afnus cremastoryne Burk. HAERAR

3 06 HEMN Fagus longipetiolata Seem. FAHAKEHE

4 STZ 4T fdesia pofyearpe Maxin. FHTFENRETE

5 TS R Todendendron sylvestre (Siebold & Znee. ) Kuntze. EREEREE

& LYY FHHFEHE Acer davidii Franck. i RHE R

7 SYT LEEHE Cerasus tomentose { Thunb. | Wall. EEREREE

8 HX {bF Platvearya strobilacen Sieb. el Zuce. ElEE b EE R

3 £] 38 Hoverda eacerbe Lindl. FEp{EE
1.1.2 #¥HN iz HERET S EEH S E.

SaE Akt ( DPPH) Il & No. DPPH -1 -
D) B3 it ABTS )33 & { No. ABTS -1 - D},
BHE i (FRAP)IEFNI & (No. FRAP-1-G),3E
B HEHE A FBAR, - OH 8 HEFERGE
HEFE(No. QZQ -1 -G}, EHHE R EN L4
BRAR . RIS =98.0% ) HETE
(=99.0% ) . & T(=98.0%) HEEH =9.5%), b
BRI AR A RAF.
1.2 ZEsEdgaNerE
1.2.1 BiHweENT

FHEERDEEMNELRRL S EE., Fl
TR (it 3 55, 00 ¢, BHEFEE M, In pH
20 BERS.OoL, Bl 12.0 L EFHER
25.0 min, B 5.0 min, b3S B £ 4 B £ D101
FALE B AR 15 om, £ 10 em), M T H R,
0. 1mol - L' HCL i pH 2. 0, in3r s mrsl 1 2% FEL
FEHE 5.00 mL 385, Bak AR 30.0 min TR ER
B, B, ANV G B3R iEHEERE
KR, T HUFAMERFEFES. 0 ml, 7 525
nm FHAKACHEEOERE . LAERER IS R i R,

1.2.2 B4meENE
FHEABE D AEENERXRESHSE, RBE
AR (L3 56010 ¢, FH20.0 mL EEATEA
25.0 mLEEHY, & 100CHAGE {217 30.0 min, B
HEBSREH  EF JEFEHERRER. BEES
JEH 1. 00 mL ¥EWE, o BIMA FC B2A7 1.0 mL &
3.0 mL7. 5% BREREAPE W, HARBAREAEF 25.0 nl,
RS, =R T R KR 60. 0 min, {5 765 nm k&t
TSR, I FE AR, SRR EmE, HER
ZHEE.
1.2.3 24&¥eENE
FAEEHRBENELRASHESE, RRXHE
A3 SH)0.20 g, BT 50.0 oL B.LEN,H
5.0 mLAKBRBERES , FIBMA 20.0 mL XK ZBE, [A)
& AiREES SRS, R Ey BEEERESETE
FHREL 30. 0 main, 4000 r/min B0 10. 0 min, T 3,
T4 10.0 mL 80% ZREFSREIRE L. AdE L
AR A B ESS, A 40,0 mL Z{EAK, Bk
HB2.0h, BHEER, SR BEREEES50.0 mL
HERD WEAEEKERI K, - HEEERER
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o AGEFE . BRBEIKR SRR, FABERSETR
1.0 mLZ#RIGE . BT 10. 0 mLAFESE  , FE
5% EMAEW 1.0 mL 385, SR ARES. 0 oL,
5, %E 10. 0 min, #75, 300 K% 20. 0 min, F
490 ot AT E R R EE . DL AR E L )
fRAEMEE  HEXRPEEHEE.
1.2.4 REWLENE

FRSEAERIERFREANSGE. HEXK
Pk (a3 B)0.20 g, F 20,0 L 60% Z, &[0 51
B2 G AR T He0% 2 S EHE
HES (oL, FHFEREARFERS. 0Ol BF
25.0 mLAEEF.MA 0.5 nL 5% NaVNO0, 3585 .7
510 nm FACICER B, DA T Adni &, 246l in
HEMTEZE  HERXREEMMEE.
1.3 HELEINE

Z M EHTE LGRS (DPPH) 3 & B HT L
( ABTS) A 5. B E i1 (FRAP) M &, - OH
B i ZEERRAE D S B T X R R b D ¥
i, Rl L C e T .
1.4 FigsH

HEEHE 5 K, KM Ongin 2018 F#HHTHIE L
MOARL 2+ B FISPSS 20, 0 BT ARR
HZE AT . A Duncan TS HE L EEESE . H
GraphPad Prism 8. 0 5 {450, FJ SPSS 20. 0 ¥
FTEA- 34T, X 9 MRERAEHEER TS 2
SRR ETE & 1T

2 £R

2.1 REHHAHENE
2.1.1 EERiSmeBAx
EHEERES R EA NSRS, ]
B RMFRER . FESASEFN.FEEN
TR REEAR SN, FREEESIEE
HEBEHRBREEFEEEEZR . &R WA 1 Bix,
KFFBL BAEYMEERS.BH5.55 mg - ¢ L HE
BT H A 8 PRER. KB Z1.YQS,QZ0Q.SQG B
EHER A EIRZ,HIA 5.22.4.17.3.23.2.93 mg -
e HHEZRFEREER. KK QM.STZ, SYT,
HX RS BEiE, 722.33 ~2. 2 mg- gL H
HEZHEELREEZR. MBS PRIEXRE . AHR
R RS E
2.1.2 REASHRLEN
FREREERASESERSEBNE2 frm. X
FR STZ,YQS.Z].SQG BL.SYT # QM R EBr-& 25
BT~ dmg - HHEEZRLEEER,
ZHAR AN XEEESE2WE . XK QIQ
FMHX P BEHEEEEE, 5314 6.57.6.52 mg -
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e HHEZRTEEER, BESD #lE THA.
R ERMAI 4 P KRR SRS B, Bk
IR RS BRS. H0.525 mg - g
BES KL 70% FEERRE H S RIS 20
SRR, 4006 mg - g7 s BRI RIRME
MTFEEREEHEENG 26 mg - ¢ EURRAFE
FREHAESHSBFEESAER, THBFAE
FRZL LR B A, SRR SR M 28 0 RR,
HH B0 B T XM TR, A0 5B
FERIATE W ENEE M. MNE & ERE, WHET.
R AKH R L AR R R K RRAT LR

i El
E = f = f
b=
© Bl EY B3% STE YRE 25 ST A% L0
EFaak

FhFRFHFETEREFE(P <0.09),
HFRZHFERERTREE{P >0.05)
Bl FTRERZEWHESE

1= = T T .
’:E lii B e il b l
g T 1
i

EL WY SCE STE YRS WIS BYT Ky £
T

FhFRFHFETEREFE(P <0.09),
HFRZHFERERTREE{P >0.05)
H2 FRAXRESHEE

2.1.3 ZESRoENE
FHFEERFYEEMNEYEE RS HEF
mEE EN S, R P R R h
SIhAE S0 AN EE. B BT RR S
fERa L™ FREHEE RN ESESEEE
BEZR FRINEI R, XKBLYB ESHEER
HLAEH .73 mg - ¢, A B E S T HAL 8 F KRR,
KRS B EEHEBRZ . A45.30 mg - g, KFE
OM 1 HX B85 8559 40.64.40.27 mg - g7',
HMEZREEFER, RRYQS.ZIMNTHES
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HEETE38.54~39. 0 mg - g\ AMEZAXTRZE
=R, R QO PR EZHIERM. & 33.84 mg -
e  HREMTHES fRRE. Huargs™ s
Bk B RZEER XN SHE T T, B3
RSB EFREHEEN2. B g - ¢ 5RARER
Hif. MEAZHEEXE. AKAAKFRERERRK
FMEERH .
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FPARAFHFTEREE (P <0.05),
HFFEgFERERFBE(P >0.05)
B3 FfREREZESE

2.1.4 REAEWSENT

AFAEHEE AR E WS BT EER . &5
ME4BITR. RESQGRAYR FREMSERRE.
4210204 mg - ¢, HBER T HAL 7 #ERE,
B A EHEHESEER I8N L. B mg- g, AR
EETHES MER., BEE™ H 5 #EiERs
BB, RHL 70 FERESK SEHEE
BE,. 8129 mg - g EEMETREE9 FEos
TR FEENAE N ERSREFTHE ., TLHE
FRAEMERTHFHE. NEENSERE,.KE
EEsIL Sz s N i Fr i A

£ a

- 2 [ 1 a
T h T = h
. c T L — T T
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EL g T
H
e
s

©OBL Mt STE OVCE LEQ s¥T k¥ I

FPARAFHFTEREE (P <0.05),
HFFEgFERERFBE(P >0.05)
B4 FARXRAETSE

2.2 ARHERLRLIE
2.2.1 BAEALRAL(ABIS) N
ABTS 3 H H TR F R I8 th W I AL BE T

£, APTS - B ESH A FEMBERMIESFEH
BFHBE ABTS - 7 734 mm K 4H HE AW
Uge, LAFRifEsk b 3ER AHTE b Trolox(6 - B -
2,5.7.8 -HEAL -2 - BB ) ERRR R
ABTS - HHHEFRIE 7. 9 XA ABTS - 5 E
ERAEHTFAZER 40,0 mg - mL ™' f95E4F C Fod
ABTS - H i &3EREAE 8 56.97 pmol - mL ™' 254N
B 5 B, KER STZ #1 3QG A1 BHE L EB A { ABTS)
B, 304 60.41,60.28 wmol - g7, H - FHZHX
WEER, KK YOS.Z] . HX,BL,OM.SYT ¥ RH &,
ke ( ABTS) j 22, % 53.89 ~57.60 pmol - g™', H
HEZRTREFEERS, XK QI MWERE/ESD
( ABTS) M, 444 51. 60 pmol - g™ . MERFRMEH
FALRES T (ABTS) &, (LA TR F R B R AT
BEE T o

= 3 a

= = b

z . T - & . ah

2 H E tlj ‘ hiil T

l;‘

A —

) L BY OEQG STE YEE O T ¥x I
mERE

FhFRFHFETEREFE(P <0.09),
HFRZHFERERTREE{P >0.05)
B5 FRXEESMELENABIS)

2.2.2 RALF# Y (DPPH) 3l %

DPPH - ARUERHEE, BETPE, 25
M S, [ DPPH - @i AL E A, & 5E
B8 B RE L 7E 515nm F b A JoAm e, LA M AR
ik 3R AETE ] Trolox{6 - 3H -2.5,7,8- 11
HEAR -2 -BE)NERFRZR XA DPPH - B
HiBREEN . 9 HARREEILGES (DPPH) 24 S
EEZR 3 0mg - ml ' AEELEE CEHERH DPPH - §
B EEERRAE D Jr 4.25 pmol - mL ™ B RAGE 6 FrR,
R YQS L Z] B9 B Ei EL BECh ( DPPH) #2051 504
5.36.5.35 pmol - g\ HBEBTHB 7 FXFE. X
B SQG.SYT. QZQ.BL. OM ®1 STZ g B & ki H
(DPPH} 2,4 3.91 ~4.97 pmol - g™' . FEE HY &
FiE JLBE S ( DPPH ) R, 408024 3. 58 pmol - g ™', H.
BERTHAM 8 FXER. NEFREIELiES (DP-
PH)EFE . BRI R B KRR AL R B -
2.2.3 RiuF ey (FRAP) M %

3% IR H AL BED | fermie reducing antioxidant po-
tentialassay, FRAP) RIEFERMEFRE T, b Rtk
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Fe'* - TPTZ iR, P 5 8 49 Fe*~ - TPTZ f9BE S R
BT B4 E L AE , K 593 nm abE RO BB,
LI\ PRt 2R AR AT HLE LA Trolox (6 - 3 -2,
578 -HPEER -2 -RE) MEERRT TR E
EEHEAGES . 9 R EgE R IFEREE
B.8.0 mg - mL 7 AR R C FHGTHESE R AL E
$146.43 pmol - mL ™' £ RINE 7 B, KEEZJ &
GBI TERETEAE N, N 6.7 pmol - g7, HRER
THA 8 FIFR. KRR YOS5.QZ0 1 5QG R EEE Fif
FfeHwZ,56.39 ~6.59 umol - g7'. FEE QM.
STZ.SYT . F1BL kB FREEIIEEEZR, XK
X #E TR EEHRE, 4808517 umol - g™, H
BERTHM S MR, WSS T REBIIRE,
AR AR B R B O R R 1

E - ==

™
=

[

ST L e Sama e

“UEL WM ELG STI YOR QEC 3T BY R

FPARAFHFTEREE (P <0.05),
HFFEgFERERFBE(P >0.05)
BEo FRXKHEAEMLEA(DPPH)

4F

Graimg g

E

"TUEL ©f ser niz tes e seo mn ]

FPARAFHFTEREE (P <0.05),
HFFEgFERERFBE(P >0.05)
7 FEXEASHEHLEN(FRAP)

2.2.4 -OH HgXRBeh
H.0./ Fe' " 1T Fenton R EiF=4: - OH B, 7K
BES-OHEHERRTREAEE 2.3 - — 8%
P EE, 7F 510 nm PG F B O Pog . AT R CRR
% - OH § HEMFERFR TR E g . 9
FCRRAT - OH H HEFBRIEAFEREER.3.0 mg
-l TR R C ARG - OH AEEREN

- 2504 -

15.33% & RInE 8 frm. RERZIFYQS 7 - OH §
HEFRREE, R N0 20.89% f120.31% , HE
Er HAh 7 AR FR. RBR SQG,QZ0., QM F1 STZ 3 -
OH §iiiERHEZ R EEFE R, X HX & BL &
- OHH s AERR L, 5008 14.11% ,13.48% , H.
HEZREEEEZR., Wi - OH H i £ RiEHE
FARER RN 2R KA R

< E

- = — «d ‘2
i e T d=
L T T
b
3
B
-

“TEL od sep s 23 wiw i Ax Ed

FhFRFHFETEREFE(P <0.09),
HFRZHFERERTREE{P >0.05)
B8 FEXE? - OHBEHERRE

2.3 HREMH

FRRE SR S T R R ER R
BB AT, o R [R5 5 BR 09 4E 435 B
2 RSN B AL B H 24T Pearson M PES . 552
B S Brm. ARERE 4 N EUE RS EF, X
HEZEB S BEERE RS BEERBFEMSE
(P<0.01) , REEESHMABSLENSEERSE
EM%(P<0.05), AEBRESISHERS AL
R, FEEEYREES LA S ki (DP-
PH) 1 i S b #E ) (FRAP) 2 i B % F 46 2%
(P<0.01),5 -OH A ERBELS R EEME
(P<0.05), B SR E ki RRAEE
SRS EMEMEN(ABTS R - OH B i 2355
BEHEBEFEHE(P<0.01), 5 R ELMEN
(DPPH) M B i E bt W (FRAP) B B EF M E
(P<0.05)  BRrHBEBEMNHEkEN. 58
BV A RHALZE 585 DPPH - 5 W
HEBEEHENSBHE. RELAEWSES
BIEIED(ABTS) R REFHERE(P<0.05),5
By ke ( DPPH) S4B {6 H ( FRAP) A1 -
OHHHEEFREERBEFME(P<0.01), 8
THBBRMMALES . X5EESE T RAXKE
EWEES ABTS - S EEREHESETHE
MIEEH . FRMEXHEESN SRR, XS
EH . E2ES REN, W4 ARG B ERE
WEMERES, BRI REARELEE T L
F RS AR M T EE RS,
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2.4 EELH

AR PN L b T A e L (1= )
8 Mg tR{E S A S A4 5 R 35 ( hitp:// www. bioinfor-
matics. com. en/ } , SR Bl DR B E SEE
T EE GERIE 10 Bix, AR EWEE
WafmELE I REE. . BEYHEBESLESEE
FA—E FE 9§ Tac 5 Tpee 215 5 FE IE XSS
FHT. EHEAEERE S5 58N ARPTS) R
R—2 RIE 9 F Tppe 5 TeocA B8 B EFEHFME
AT ERHEEMIES AMELE(ABTIS) &
mE e (FRAP) | - OH B HEFHRFER L. F
B 9t Tie 5 TaocA TaocF , Ofrsr 24 I E IEAH A5
FAEFE. MRRRRENRE I BB Uas=xK,
FHEZI.YQS F0 SQG 25 —325; R BL A1 — 25,
TR QZQ.QM.STZ . SYT L HX B A —38., W XHKHA
HEEITHNEREE, KFREH SWRESELS
FIBt R R SR EE A, BT R R SR
FIREE BRI FE DG —ET50 K R e
B A ERRD (WS SEE RS RRE R
2R EEeWE) e e, RIERE R
B B 5 g R A A R R B R B3R
R HRE.

Tac. B ETE Trpe BZHEE Te. EEMIE;
Tpse. BEHEEE Taoch. BETELIETABTS);
TaocD. A {LEEST | DPPH) ;

TaocF. BEIFCAEN (FRAP);Ofer. OH HHZEFRRE;
# FonfE 0.05 K FHCHEE;

* + FTRTE 001 A R B
B9 XEEPEHESESREEEENERAESH

2.5 ZRAAH
2.5.1 xgoid%

T i #7 ( principal components analveis, PCA )} &2
—PAIR M RE T IS, RS MR
et W RARERE RESENTEEEER,
HAREHERELRHESESE. A ERER.5
ZESTE . SEMEE B ALGES D ABTS) | NS
fkfie-7 ( DPPH) . Bt ¥ LBE (FRAP) 1 - OH AW

5 8 MRS AT E R 747, 3 KMO ( Kaiser -
Meyer — Olkin ) %82 504 0. 613, Bartlent B¢ 7E BE$5 5%
P{EFO0.001, BB ERRTE 44, & LEE —ER
B E AR, FF SR Bty e, W BABT 2R i
PCA 555240322 [ 11 Bk,

ME2AJA,PCAERIFEEXRT L M3 AR
o Bt Tt EEik 82, 180% K 3 M ER
B8 8 A b ) K EE A i {5 B Hodr PC1 4R4E{E A
3.758, rETEEE A 46. 975% , P AR B R oA B
L ALAE S ( DPPH) , 27 B4 0. 922, K b B8
{L8B Y (FRAP) FI BN & &, Ba{H 524 0.918 H1
0.780. XM PCL FESXMF ERESEAELEHR
FAEAHE, FERLETRENHALR S B E
fhiF k. PC2 ReAEE H 1. 572, FEZFHEE RN
19.652% HOy BB AMARSEESE, HiEN
0.881, Ok E BAPRMEE RIT{ERN0.757, FBER
BT REEYEEE S S S8 aEEER. PC
FHAE{E N 1. 244, 2 TAKEE 15, 552% o &
KE AR E LG ABTS) B {EA 0. 784, FER
BT KBRAT ABTS - HEAEAERIET-

JRTIT
Wl
-
[
Ui
K

\
i

Tac. B4AWHEE;Tope. BE2%HEE,; T JHEWEE;
Tpsc. BEHEE & Taced. SHHALIEST (ABTS);
TaccD. BHTEILEE N ( DPPH] ;TaocF. SETHALAEN (FRAP);
Ofer. OH e EEBSE
B0 EESFER

£? AFAEFEHSEFER . BHEERETHE

/T
HF PC1 PC2 PC3

BaEYEEE 0.518 0. 757 —0.208

BERER 0. 554 0.126 0.579

BEWHER -2 0.881 0. 327

BERER 0. 780 —0.224 (.93

BT EALRE . [ ABTS) 0. 352 —0.275  (0.784
BHE ke DPPH) 0922 0.135 -0.214
BEEEEA ( FRAP) 0.918 -0.125  —0.27
- OH H f EFH R 0. 87 —0.219 -0.129

S ] 3.758 1.572 1.244
FETHWES 46,975  19.652  15.552
BiEEE S 46,975  66.628  82.180

- 2505 -
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i 11 7%, KRR BL e T X 3 B, B S H A HE
FEBEE. EREHE,5F 10 BESHF EXER
AT AR A — M BLRR. KRR ZLLYQS A
SOG BT Y Wi, B s G, S E 10 BEATF
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Comparison of bioactive ingredient contents amd amtioxidant capacities of Gastrodia elata Bl
cultivated with different woods

TAN Yun'*, SHEX airong ***, SHE¥ Baoming' ", 1IU Lina'"~ | LI Sainan', TANG Shuyuan®, TaK Zhuming *~*

{1. Hunan dcademy of Forestry, Chongsha 410004, China; 2. Hunan Engineering Research Cemter jor Culiteation
and Utilizagion of Distirctive Bin — resources Under Forest, Changsha 410004, China; 3. Hunan Germplasm Resources
FProtection and Utilization Center for Mvcorrhizal Edible Fungi, Changshe 410004, Chine; 4. Boshibang Tiznma
Technology Development Co. Lid, | Suining 422600, Chine )

Abstract ; Objective To explore the effects of different woods on the hinactive ingredient contents and antioxidant capacities of Gustra-
diz elate B {. elmta), and provide reference for the develcpment of G elzde antioxidant procucts. Methods The content of bicactive
ingredients [ total alkaloids, tial polyphencls, total polysacchandes, tokal flavenodds? and in sito antiosidant eapacity of & eleta euli-
vated with 9 different woods were measured. The comelation analvsis, cluster analysis {CA), and poncipal component analvsis (PCA)
were used to comprehensively evaluate these 9 types of 7 elata. Results There were differences in the contents of binactive ingredients
in & elata cultivated with different woods. The total alkaloid content and the total polvsaccharde content of G elmta BL cultivated with
Quereus fobri were the highest; the total povphenol content of G, elata STZ and . elata YOS cu_tivated with Idesia palycarpe and Thw-
eodendron sylpestre respectively were the highest; the total flavonoid content of G efaga SQG cultivated with Fagus Longipetiolata was the
highest. The results of anticzidant tests in ¥itro showed that there were differences in the antioxidant capacities of . efate cultivated with
different wonds. The total antioxidant capacity { ABTS) of 6. efeate STZ was the strongest, reaching (60,41 £3.81) pmol - g7 ; the to-
tal antingidant capaeity { DPPH) of 6. efata Y3 was the strongest, teaching §5.36 £0.09) pmol - g7 ; the total antioddant capacity
{FRAP) and - OH free radical scavenging rate of & efate Z] was the highest, reacking (6.74 +0. 05} pmol - g™ and {20. 89 + 0
65)1% respectively. The results of pearson eorre ation analysis found that there was a strong enrrelation between the content of binactive
ingredients in . elota and its antiwdeant capacity. Total alkaloids, total polvphenals and total flavoncids were the main active compo-
nents of G elafa in vitro antioxidant activity. The CA results incicate that the G, elata YOS, G. elata ZJ, and G, elata SQG |, were clus-
tered together. According to PCA evaluation, & elate YOS, G. elata Z], G. elnote S0 and . elatz BL have higher scores and they
can be further developed inte antimddant functional foods. Conclusion When G elzin was cullivated with Toxicodendron svlvestre, Hove-
nia aeerba, Faguws longipetiolate and Chercus fabel, the contents of bicactive components were higher and the antioxddant capacities were
atronger in G. efaetn, malding them the preferred woods for £ eldta cultivation.

Key words: Gastrodie elata Bl; Wood;  Bicaclive ingredients;  Antioxidant caparity; Cluster analysis;  Prinwipal

component analvsis
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