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Isolation and identification of endophytic bacteria from fresh Gastrodia elata
and preliminary study on its functional activity
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Abstract: Objective: This study aimed to elucidate the activities
of endophytic bacteria and their metabolites of Gastrodia elata
BI, and to provide theoretical reference for the development of
new natural food antibacterial agents and antioxidants. Methods
The endophyte of fresh G. elata in Qinba area was isolated and
purified by tissue homogenization and streaking method. The an-
tibacterial, antioxidant and anti-tumor activities of the extract
were determined. Furthermore, molecular biology identification
was applied for the highly active strains. Results: In this study,
four strains were isolated from the inside of fresh G. elata,
among which, endophytic bacteria Bl and B2 have good antibac-
terial activity against Escherichia coli and Staphylococcus
aureus. The inhibition zone diameter of endophytic bacteria B2 a-
gainst S. aureus was 26.33 mm. The four strains all have good
antioxidant activities, among which, the percentage of
scavenging DPPH scavenges for endophytic bacteria B2 was as
high as 69.13%. Endophytic bacteria strain B2, endophytic bacte-
ria B3, and endophytic bacteria B4 have a potential inhibitory
effect on HEK293T cells. Among them, endophytic bacteria B2
showed the highest inhibition rate which was 40.40%. The
results of molecular biological identification showed that the en-
dophytic bacteria strain Bl and B2 all belonged to Bacillus
velezensis, while, endophytic bacteria B3 was Lelliottia sp., and
endophytic bacteria B4 was Rahnella aquatilis. Conclusion: The
endophyte of fresh G. elata in Qinba area was isolated and

purified had antibacterial activity and antioxidant activity.



&M | Vol.38, No.l

Keywords: Gastrodia elata; endophyte; antibacterial activity;

antioxidant activity; antitumor activity

Kk (Gastrodia elata BlL) 2B AE 9 1 T 4 b 2%,
XYL EEEE, ZTEARNAHAHYZ —. HEAE
B R PR R S AL 0 B BUBUIR B AL LR L
WEICIC MR FE L F . 20204 1 H 2 AL HR
AR TR KRR 3255 9 R B8 A 2 R TR R AR
ZB b, EAED TR R, RRIZE o B
WAL, RO ZE 2L Fh P i b, BEIRT B 5%
KB SR G R 43 B Y 15 Bk A AR U X B AT
PUAACTEVE . A S50 78 I 38 /N B UK R o 438t 10 Ak
AR LA AE SR X 322 P AR R AT 368 S B2 PR AR

SCEEAL LA ZE O Ml DX 20T S R ORR ik X A B
T HEAT 53 8 Al Al R S8 5 () g 3o JHG R TR R B0 T L B 4R AL
I I 1 S5 R M HEAT RGO SE . B TE N KRR A A T M
FOAR U 7™ W 16 PR 5 29 5 il Ol B R AR I ) BT A
A7) 8 BIF 2 1AL S
L MRS Jik
1.1 R wr

ZTFF 8 KRR < BB AR 9 800~1 400 m, +- 3¢ pH {if
5.5~7.1, 5% T Bk oY 48 DL i g B 2L
1.2 R RALEE

Lo 1= R H-2- = i B (DPPHD - 7R 50 Ak B oMl
Aaths

WG (0.259%) (BEME 2% (5 mg/mL, MTT), — H 3 7
M (DMSO) ; 2 [# Sigma 2\ #] 5

M B Eagle 3% 3% 3 (DMEM) : & 10% Jif 4 1l % .
100 U/mL 7 % & Ml 100 pg/mL % & % . 3£ [ Gibco
s

KIGAF A o G 2 BRI B 7 4 W IR ) o iR
WERMRKELRERREE;

AHERG ' HEK293T Z0 i A i i i A549 40 i -
L B 2 B e 780 % 35 ) PP 5

1 I 0 TR AR % 4% ZWY-211B B, b g 8 0 20 7 A A
il 3 A PR H 5

M TAE S SW-CJ-ZD B, 53 e fb 1% & G BRA w5

B0 L Avant]-E B, 36 [ U1 5w & PROR A IR A 5

A AL B % A - SPX-250B-Z AL, b TR Sl A BR
ACIE

HL PR PE R X TR 4  DHG-9140A B, B iR % il
e A RA A 5

Fifi 5 Y : SpectraMax 190 %Y, 2 [E Molecular Devices
Al
1.3 RENEFRSBEAL

Z IS (7 ks B B 1R 200 g £ B R

MBHRE  HARNERSBLERDEFERR

L R TE s BE 0 — G TR, A kK w vk T, 25 kHz
A PVE VR 5 min, JIURARI TR IE K. TWHET,
FH 759 LR 1 min, O K YR 2 U, 4 20 YO IR R
WML 3 min, TRUK VL 5 k. HIEZRERARLKK. T
TR A /D S5 A 00 R A R K B B 2 R R N A TR 5
HARGH . KBBE LB RiAEFRRE S, 0L TR
F% 3 SR B EERR BRI 50 pl T LB [ A 8s 55 e v ik
WA FIELE 3K, REEAERFERTARE. 2
I PR A A TR A AR SR AR B R E R Al B R AR
BEEE B — Y . WA AT IR TE & 45
T — B BI0) 25 A S S AL TR B L i DR
1.4 HMEEFENE

2 B BT B 7 i N 18 B0 B Al b T R
(30 1) Cififk 24 h JFHEF 2 F BT P, (301 C
Mo kEgE 3 d,4 ‘C .10 000 r/min B0 10 min, B ¥
W ,0.22 pm JCTE IR &5 20 0k . 0 B e 00 28 9 R
R R s L 3R A BB 3 B T R e R R B 4
10°4~/mL. % H

26 I 4 V0, % 3K TR R K M A A O R A R . A
BIEL F SR HER A0 o R R 0.2 mL T K& EAR T, B 5%
i ¥ HAR N 6 mm B ICTE IR AR B A P A TR R B
EEHL 10 ming 38 KU 0 T3 40 Y P AR L (30 &
D) CHEF7 24 h WA UE AT R J A 0 T B KU
1.5 mMENFEENZE

B aifb W fk . (30 1) Cififk 24 h JFHEF EH K
B R . (30 D) CHRZEH; % 3 d.4 "CF .10 000 r/min
B0 10 min, B3 #.0.22 pom TG D8 MR AR ug . Al
FH B UL ZE I 4 v o K I M R, A I BR T il 3 4
VAR R B BE 29 10° 4 /mL 4 “CRARFE
1.5.1 DPPH A i3 ZE 2 M Sharma 255 1 07 vk
A S F 40 L FEAE S 5 160 pL DPPH % iR
BB A Bl AR AR e O RE AL 40 p L R DU RE S
160 pl oK BRI E N H A 40 pL Ak S
160 L. DPPH W IR IR G @ WA 0 A, HLHE
30 min, il 5 517 nm ZROCEE. BAHEMESE 3 K.
A (D% DPPH B i B R % .

»= (1 _ ODyya — OD gy

OD 314

K.

p—DPPH H B3R, 05

OD gy —FE 50 W 55 DPPH % W8 2 B 5 19 W o6
FEAH 5

OD s g — FE SRR 5 TE K S SIS 19 WO B2 11 5

OD sy — 7K 5 DPPH I8 4 18 W 9 WG BE A6
1.5.2 OH H M EERE SRR &% T E,
X O E S LR OH A HILTERR,

)x1oo%, D

39



40

E#i# 3 FUNDAMENTAL RESEARCH

OD s — ODwgn

A =
OD 25 (141

X 100% , (2)

Ev e

A——OH Al B ER . 705

OD e — R 5 KNS NG B WO BEAH 5
OD sy yeeq —BRIE &l 5 52 IR i 4 W ' J3E 1
OD sy — FEERZE HOC (.

1.5.3  BHiELRE S SRARA kAT e g
KGR K BRI B A L ig
()DTH“"? 7()D if BE 2
N — iz 2 HEH L g0 Vv <n, (3)
0.01 v
K

N-— B b fE 15
OD ey —FE T 5 RN 5 1) WG BB 5
OD e —— B UE fib 5 SN IRV g B9 W A
OD s —FE A F B OGRE(E 5
Vo AR
HURE L
i B A 4.1 0005
1.6 30§ 7 F 40 B 4 4K 3 1 E

Z IO S B IR A BT R MTT 35
TE R IRR PR A TR R TV B AR MR R . L NIR ' HEK293T
20 R0 Bl A549 200 i Sy 0 3 400 i e RO A K
W A 32X R A0 A R AN B B VR B S 5 X 10" AN /mL, Tl
96 LI FEM AL 100 pL HE R 5 4 M 2. T 5%
CO, F,30 ‘CHFr 24 h, WAL B, mA 200 pL
R ST A B IR I T G AR B R R4 0 A 0 R R 3
sl eh i ARAR AN B 5.0,7.5,10.0,15.0,20.0 ul,
PEXF IR E 45 10% FBS DMEM $53: 3k, &b &
S5 W T AN 57 40 B 3% 24,48 h )5 IO, WAL op B

v

n

BE 2438 [ 2022 F 1 B | RS

FH HILIMA 90 pL DMEM £ 3531 10 uL MTT, F
MR FRAE R FE 4 he WA 570 nm AR . I 1%
KO HEF LA KM R,

M

—M
M=—"""1%100% . 4
M. X 100% 4)

EvL P

M——20 g A= A A ] 3¢ 5

Mo ——HRifE il 5 55 NE W' BE AR 1 7 24485

M b 5 SRR SR 5 WO B A i 2 A
L7 EEEMEY TFENFLETE

it AT v %o 3 89 Y 0 T 2R AT B 4 DNA 42
I AN R E S AT PCR 973 L 76 1% 3R
BEBERE Fa Uk 8= DI E BT DNA B RS . il
PRI E LAY TR CEE R A R R SR . &y
R EAY 45 R ] Gen Bank 47 BLAST 7347,
1.8 #iEsbE

K A Excel 2016,Graphpad 5.0 B4 #1788 48 343
&N
2 RS
2.1 REAEERTS4WL

MEE TR 3L B T 4 BRI AR AN S5 O B~
B4, HEEAAEINE 1 FIR 1 iR .
22 REHNEBRLABRHREAEL

I 2 P 4 Bk N AR T ORI TE 33K T R AT o
A B (0 ) 2 IR AT R A v 2 B T TR el X 2
RS —E W Ifee . Ho W B2 X P45 b7
TR B4 40 T B8 0 die B A RIS AR TR B 0T BB AR 0l Dy
14.33,26.33 mm; A A4 I BL xF K g #F 18 09 30 B 6E )
B, 10 P B4R M 13.33 mm. 2R H B B2 5 A

Bl S$XAALRHAETYSHFE
Figure 1 Morphological characteristics of endophytic bacteria in fresh Gastrodia elata
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Table 1 Colony characteristics of endophytic bacteria in fresh Gastrodia elata
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Table 2 Antibacterial activity of endophytic Gastrodia
elata fermentation broth
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Figure 2 Antioxidant activity of Gastrodia elata endophyte fermentation broth
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Inhibition rate of Gastrodia elata endophyte fermentation broth on A549 cells
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