Wi  Guihaia Jul. 2021, 41(7): 1112-1119 http ://www.guihaia-journal.com

DOI: 10.11931/ guihaia.gxzw202004045

B, UMY E AR A B N AE R RS [J]. PO, 2021, 41(7) : 1112-1119. =3
LI LL. Antimicrobial activities of different species of endophytes from Artemisia annua [ J]. Guihaia, 2021, 41(7): 1112-1119. [E¥hfnia:

HHEYES A ARMENNEFRNAEES T
Fh R

( EPRT B AR 2B {1, HEIK 408000 )

WOE O TUEE SR RIS A P AR TR0 A T A0 ) R A M AR R ] A Sk I 1 A
5 AR 25 RPN DN A A TR RO R A LT, AR SR A 1 ( Escherichia coli) ( CICC 23657) A 75 25 fLFT
i ( Bacillus subtilis) (CICC 10275) \é‘z\iﬁf@%%f*%l‘(Smphylococcus aureus) (CICC 10384) \Hﬂg(Aspergillus
niger) (CICC 2487) BB B, ( Saccharomyces cerevisiae) ( CICC 33032) S 38 7 B , 2K FH Bi BB Bl 725 1 XUZ - A
TR N LR T A I R TG . SR ERET . (1) T E R R P 3 2 B 2 76 MRV AE TR, b N A A 19 Bk (R
AR T 34 Bk NAEETE 23 Bk, AR BTERALOR A, 56 Mok A T 25 B 17 Mok A THRB 3 Bk AR, (2)
DAL A 200 BT P O R R o R B RR A LB i, R 95% , PN A 0 AR PN A T R R 9 R 4 L 48] 43
SR 41% 35% , (3) WAEAHPE ML TS 5 AR N AR T4 R DTRG0 (B R s L RS 2 | DU X
PP B SR ROR T, &5 BER WoR IR 75 & DA AR £ B0 RS PR N A T, BOR R RR 2R
FIRY A2 TR AT R AN ]

KW HoE, WAEME, NALKE, WA ERE, MEEH

hESES: Q939 HERFRIRAD . A NXEHS: 1000-3142(2021)07-1112-08

Antimicrobial activities of different species of
endophytes from Artemisia annua

LI Lingling "

(' School of Health, Chongqing Industry & Trade Polytechnic, Chongqing 408000, China )

Abstract; In order to study the antimicrobial activity of different species of endophytes from Artemisia annua against
bacteria and fungi, and provide the basis for the production of natural antimicrobial substances by endophytes.
Endophytes were isolated from the roots, stems and leaves of A. annua by tissue isolation and grinding methods. With
five representative microorganisms, Escherichia coli CICC 23657, Bacillus subtilis CICC 10275, Staphylococcus aureus
CICC 10384, Aspergillus niger CICC 2487 and Saccharomyces cerevisiae CICC 33032 were used as indicating
microorganisms, the antimicrobial activity of endophytes were detected by agar block method and double layer agar plate
method. The results were as follows: (1) A total of 76 strains of endophytes were isolated from A. annua, including 19
strains of endophytic bacteria, 34 strains of endophytic actinomycetes and 23 strains of endophytic fungi. According to

the plant parts of endophytes isolated, 56 strains were isolated from the stems, 17 from the roots and 3 from the
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leaves. (2)Among the endophytic species, 95% of the bacteria, 41% of the actinomycetes and 35% of the fungi showed

antimicrobial activity, respectively. (3 ) The antimicrobial spectrum of endophytic bacteria was broad, while

antimicrobial spectrum of endophytic actinomycetes was narrow, but there were many strains of endophytic actinomycetes

with high antimicrobial activity, especially some strains of endophytic actinomycetes had strong antimicrobial activity

against Saccharomyces cerevisiae. It can be seen that there are abundant endophytes with antimicrobial activity in A.

annua, and different species of endophytes from A. annua showed different antimicrobial activity.
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M (B55EFF,2009 ; Wang & Dai, 2011 ;Sheng et al. ,
2011) . JTAER ORI 22 1Y AT 58I B P Az R Al
Az 550 AR [R) SR AL R A, TRt
NAE ) N A= B R 3R A 25 OB o R R AR A AT BE 1Y
(BRIn1 7R, 2012) o 245 IR0 9 8 b d5cfT o (B Y Ak
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Table 1 Indicating microorganisms
Z R L7 R fh &
Name Code of strain Species name
57 4N T CICC 23657 PN b
Escherichia coli
Indicating bacteria ~ CICC 10275 B E AT
Bacillus subtilis
CICC 10384 A A BR
Staphylococcus aureus
EiTN AL CICC 2487 R hE
Aspergillus niger
Indicating fungi CICC 33032 GG i R

Saccharomyces cerevisiae

1.1.3 354 HEREAMSEHIEMZE 2 iR,
1.2 NEER S B4L

TR 25 2 5.4% G FR AN 2 1 B —
ERF A (AR FIZE4% 10 min, M 5 min) | JC T 7K 5 35
Ja , CHE AT AR FZEYI R 1 em 224 B9/,
MHEATOEE . BEAR L ZE/NBORD 0.1 mL AR B I



1114 OO0 M W

41 %

®2 BREEWMEMAE

Table 2 Names and use of medium

BB WA ®
Medium Use of medium
4 B R R R PN A 4B Y 43 B AN 3R 46 R 20 B

Beef extract peptone medium fihy 4% 5
Isolation and culture of endophytic
bacteria, culture of the indicating
bacteria

PR A T T Y 53 5 R 5
Isolation and culture of endophytic
actinomycetes

PDA ¥ 573 TAAE LT 1Y 43 8 R IR 578 BT

Potato glucose agar medium ;37
Isolation and culture of endophytic
fungi, culture of the indicating fungi

IG5 3 97 4k

Gaos No. I medium

WA MR EAR R B E AR &I TS5 M PDA
S L O AE IR TR IR, 4 2 9 AR A
PRl IR TR LT

TH B O S0 G 560 R P T YA, A 2 A 2 4L Ep
WA A VA (R LA ,2019)

43 B 1T I SR S A S 46 1 vk i A atigb
1.3 WA B EINEEENF

PO BURA 5 9% . PR TE AL A P9 A B T &
A R PDA BT A g, 28 °C feE R B R
7d,%H.

T 7m AN TA 35 3% W = FhFE R A B o B R T
A RBEEANSNE 37 CHi 3R 18 h,

TGP 0 0 55 . R FH B IR Bk (R B A
2015) .
1.4 HEFELE EFERNEFENE
1.4.1 3= HE AR B =M R H D 0 ERT
A NEE A RN F,36 °C B3R 18 hy B ER i
£ AT PDA £ L, 28 C o alEE3E 2,
74d,
1.4.2 WAR EFRGH & NERPEESR B
BRI N A A0 B 4 B HE A 100 mL 2F B I
WARBEFR I A 36 CHER, H5595 24 hy B0 5
B A TR T 43 2 A 100 mL =5 1G T 5 A8
FRHEE N 28 CREIR, Hi 5% 5d; K40 B 20N R
B AT 4 A 100 mL PDA WIS 7R3 ik A 28
CHR,HFRS d,

A T T TR A% o R 3 SR A R N AR TR T
BN Fe A K0T, 12 000 ¢+ min' | B
O 10 min, NG BB, BB 0TI KB ES O

B, B N MO I
143 RAR A B EFawd Enitt RAN
EHRE (R 2015) K RS A XUR
MAEHA 4 CORFETESR 7 h, SRR A il 4n
HIXUZ T HCE T 36 CHEIERFE 18 h; 4 4k
TGP e R 2 i B ) U2 ST A T 28 °C 43Sl E
TG SR 2.5 d, WSSOI 40 o e AR
1.5 /O

PR R K R = 56 A, R
SPSS Statistics 17.0 #AF #4748 1+ 70 #r , £l
PIA bR 22 2R

2ER 50
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BRI SRR AR B R K, N
BRI A3 B S A B E A B R, A A
B SP- Pk TE AN — B 11 B 75 ok B R AT R 2R Al
1k, L A5 20 4l Ak i S 80 1 9 L MR R £k Al Ak g
BRREENIES Fif DgRE SHE £int
MRS AR IEARTR, Gt i B R bR S, Rk 3
FIHT, AT AR 25 ey #1276 B,
Hod R AN ER 19 Bk AR TZR B 34 B AR B
23 Bk, MAr B R E 76 MR AE B .56 Bk
FT2EB 17 Mok A TAREB L 3 Bk AT irEm,
RWZEB N AR R

x3 FEREMHIREESHER
Table 3 Distribution of the endophytes in roots,

stems and leaves of Artemisia annus

PAY A= TR T G ) 2
2 B Number of strains of endophytes e
Endophyte type W a - Total
Root Stem Leaf
N A 2
Endophytic bacteria 3 15 : 19
VP
B 2 1 34
Endophytic actinomycetes
WA
Endophytic fungi 3 19 ! 2
PPRELE T 17 56 3 76

Total number of strains

T AET DX B AT AR N o B A N AR
AT N AT T N A TR PR 23 R e O e AR
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FR PN A2 TR | PN A R T PN AR L T R R 00 A i
AN 1-15 FEER 1-22 2K E 1-19; At
PN S I N A A B P AR R TR L PN A L TR B PR
SroMbRic R E A 1 1 B L,
2.2 NAEEREMEIE LT

K B AR B A A0 A 23 Fk PN AR ELEE X 3 Fh
A4 TR B 30 B 0, R DU B 6 Ak A R X
BER B A BRI, 45 Rk 4 i 1R,
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Table 4  Preliminary screening of antibacterial

activities of endophytic fungi

87K H Indicating microorganisms

WAERE Ktk Mk S
Endophytic fungi il WA iRk

Escherichia  Bacillus  Staphyloco-
coli subtilis  ccus aureus

HRE 2 + + N
Endophytic fungi 2 strain from root
R 3 ++ - -

Endophytic fungi 3 strain from root

XA +++ +++ -
Endophytic fungi 1 strain from stem

EXEH 16 +++ +++ +++
Endophytic fungi 16 strain from stem

HEH19 - ++ -
Endophytic fungi 19 strain from stem

O 1 - - -
Endophytic fungi 1 strain from leaf

.+ MEBERE d<1 cm; ++. | ecm<d<1.5 cm; +++. d>
1.5 em; —. LIRS,
Note : +. Diameter of inhibition zone (d) <1 em; ++. 1 cm<d<

1.5 cm; +++. d>1.5 em; —. No antimicrobial activity.

MR A ZE L 1 FIE 25 F 16 T
PR 3 P LA B i DR AR B A, B A A
BRIt X 40 B 100 0 B Ak R S A 2, A A R O
PRI LLBIAL R 26.0%

23 NEMEABE FERIMEFERNLE R

Xt 19 BRI A 40 B (3 Mok B T AR BE, 15 BRoR
H T 2B, 1 Bk A T ) 59 & B b 2R AT 10
PRI A 18 AR AT B0 B R M AT B0 B R
BRI L 95% (£ 5)

SR T T 9 AR AN R A R T P
PR LA v I BRI e T, 6 At R RN A R 2
FIL — 8 0 AR T 5 A R R A N A T

A 18k, Hd 14 Bk B T2EEL,
24 FERMZRAB FERMEFERNER

XoF 34 BRPIAERCERTE (11 Mok B TR B, 22 #
R HTZEB 1 Mok A T M) B A BIE WEAT I
BRI PG I, G 1) 14 BRI R S T, A RS
PER R L R 419% (% 6 FIE 2)

BE T E AR T A B S R
PRRRT DA 3 A 7, 22 0008 AR AN 0 — i (3K 17 A 1
PRI T, BT A PR A Tk A 8 o X K P 3% A T 3R B0
MBS, H R PN AR R TR R A 3 R
BRI R, 7 U0 R P R R 22 B8R = PR AR
R ) 2 T RS R P TR AR A, R 6 FIA 2.
A T, E AR 8 (HG8) & M L 35 T X H8 7 147 2 iy
TN AR5 F) T 2.7 em; i 6 A 2.B-
D AN, EAREL 11 (HGLT) &R 3(HG3) [ FH 2%
12 (HI12) K 138 R 48 7~ TR TR P 2 B 11 1
B AR Bk 5] 3.5.2.7 1.6 cm,

25 HEERAE EERINEFEERNLER

X 23 MRS AE FLTR (3 Mok H TR B, 19 Bk
HF2RB, 1 Mok A T ) 0y & W B3 Wk AT 30
TSI, A 2] 8 A AT 100 BRI 1, A 0 T I R TR
FREG LR 35% (£ 7)

SR L R AR ELE P A B T A
R EATI RIS, 190 TRT 2000 SR tho 55 25, A 31 X 4 v € 7
5] TR TR R PR TP B ) D R RO 22

3 Wik54#h

NEG AR W) v 432 | T R RE 6% 7 AR S e A
Wy AH () AR RL A 900 355 P 0 T ) P9 A B G T 22
A2 ) EZERIR R B AP | B i 4
TebR N 1 25T K, A W N AR S P E 5
EOREIR 5208 ( A% ,2014) , YW H &
fl22 1 43 v 0 45 % R T R AR LA PR AE
(32,2009 ; 5K 1 55 45 2011) . s N AEE K
&L TR A H BB E & R,
P A T B A M EEE

W5 e BT A R B 25 19 9 2B T B R IS AN
], N A 0B P TR B ), PN A SO TR ) e T
B X —45 R 52505 (2010) BUBFIE 45 5% (31 #k
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Table 5 Diameter of inhibition zone of fermentation supernatant of endophytic bacteria (n=3)

JM 18 B 4% Diameter of inhibition zone (c¢m)

P 2 -

Endophytic bacteria PN b A B AT T ﬁﬁﬁ%&j}*@ 8 EE@MH— Bl
. . . . Staphyloco- Saccharomyces . .

Escherichia coli Bacillus subtilis .. Aspergillus niger
ccus aureus cerevisiae

HARAN 1 1.36+0.06 1.07£0.06 1.30+0.00 - -

Endophytic bacteria 1 strain from root

EARAE 2 1.10+0.00 1.20£0.00 0.77+0.06 - -

Endophytic bacteria 2 strain from root

RN 3 - - 0. 88+0.03 -

Endophytic bacteria 3 strain from root

EEXIB 1.07+0.06 0.67+0.06 0.98+0.03 0.70+0.00 0.80+0.05

Endophytic bacteria 1 strain from stem

R 2 - 1.03+0.06 0.97+0.06 0.90+0.00 -

Endophytic bacteria 2 strain from stem

R 3 1.10+0.00 1.10+£0.00 1.18+0.03 0.80+0.00 0.90+0.05

Endophytic bacteria 3 strain from stem

EEXIE - 0.90+0.00 0.98+0.03 0.70+0.00 -

Endophytic bacteria 4 strain from stem

HZEA 6 1.00+0.00 0.90+0.00 1.08+0.03 0.90+0.00 -

Endophytic bacteria 6 strain from stem

EEE 0.90+0.00 0.90+0.00 0.78+0.03 - -

Endophytic bacteria 7 strain from stem

2R 8 1.30+0.00 1.18+0.03 - 0.80+0.00 -

Endophytic bacteria 8 strain from stem

EEYI 1.40+0.00 - 0.90+0.00 -

Endophytic bacteria 9 strain from stem

HEZE 10 - - 0.7020.00 -

Endophytic bacteria 10 strain from stem

L 11 - - 0.90+0.00 -

Endophytic bacteria 11 strain from stem

RN 12 1.00£0.00 1.00+0.00 - - -

Endophytic bacteria 12 strain from stem

HZEA 13 - 1.00£0.00 1.02+0.03 0.98+0.03 -

Endophytic bacteria 13 strain from stem

EZEA 14 - 1.10+£0.00 - 0.72+0.03 0.80+0.00

Endophytic bacteria 14 strain from stem

[CE-EIRN - 0.90£0.00 - 0.92:0.03 -

Endophytic bacteria 15 strain from stem

B4 - 1.18+0.03 0.82+0.03 0.87+0.06

Endophytic bacteria 1 strain from leaf

T - TMEEE, T,
Note: —. No antimicrobial activity. The same below.

R =W AR A OC, AR 2R B8 v = b B bR
25, JU T PR 1 B 0 40 B RIOR 47 30K A e A
T N A B P R LA R M B BT R 25
PO

FERFSY T A TR I B TR R R,
() 23 PR A ECBR S BRI A0 B TR M BB AL
WAL 25 (Fe KA B P 4% 10.8 mm) 5 1 34 52 BH
25 (2008) AUAFST R 13 HREEAE 8 9 AR LB P 12
PRAT S0 A0 TR 36 P, LA R R A0 o) s D A R ) 36
IR (AT B B2 >26 mm) . PISRBESY A

T 1 18 R PR LU AS TR 400 T8 356 1 DR /N AR [ sk ]
RES N A LR R B AL BT IR AR A G, BLE
FH 45 (2008 ) W58 PN AR L A ™ 3 PRI, A 15
W2 R | 2R TG A6 ORI 45 Je T 40 7 O
ARSI T AS BF 5 PN A T I R T TR e AR R
B LIS BRI B S 1, T R R S U A
AJRE T BOHR 23 40 B PR B N A LR R AR
i

ABIFTE SRS XE N A T A 3 Y DU BRI
BEAT THRSE, ARRS 7 A BRI 1R W Bt A7 e
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Table 6 Diameter of inhibition zone of fermentation supernatant of endophytic actinomycetes (n=3)

B B 4% Diameter of inhibition zone ( cm)
A HE TR TR

TRy 1
Saccharomyces
cerevisiae

Endophytic actinomycetes Je g e T MR 42 A AR

Escherichia coli  Bacillus subtilis Staphylococcus aureus

Aspergillus niger

R 3 - - - 2.67+0.06 -
Endophytic actinomycetes 3 strain from root

AL 8 - - - - 2.68+0.08
Endophytic actinomycetes 8 strain from root

BRI 11 - - - 3.47£0.06 -
Endophytic actinomycetes 11 strain from root

T3 - 0.97+0.06 - - -
Endophytic actinomycetes 3 strain from stem

Lk 4 - 1.07+0.21 - - -
Endophytic actinomycetes 4 strain from stem

BT S - 1.05£0.05 - 1.87+0.05 -
Endophytic actinomycetes 5 strain from stem

GELE: - - - 0.97+0.06 -
Endophytic actinomycetes 8 strain from stem

R 12 - - - 1.57+0.06 -
Endophytic actinomycetes 12 strain from stem

R 14 - - - 1.50£0.00 2.00+0.05

Endophytic actinomycetes 14 strain from stem

S 1S - 0.73+0.06 0.90+0.00 - -
Endophytic actinomycetes 15 strain from stem
17 - 0.87+0.06 0.77+0.06 - -
Endophytic actinomycetes 17 strain from stem
B 19 - - 0.87+0.06 1.000.00 -
Endophytic actinomycetes 19 strain from stem
5 250 21 - - 0.97+0.06 1.1720.06 -
Endophytic actinomycetes 21 strain from stem
w1 - - - 1.50+0.05 -

Endophytic actinomycetes 1 strain from leaf

®7 NEERABLFERANNEEER

Table 7 Diameter of inhibition zone of fermentation supernatant of endophytic fungi (n=3)

J B B 542 Diameter of inhibition zone ( cm)

P A
Endophytic fungi KGBAE WSS A O

Escherichia coli  Bacillus subtilis Staphylococcus aureus

TRy 1
Saccharomyces
cerevisiae

Aspergillus niger

AR 2 - - - - 0.77+0.06
Endophytic fungi 2 strain from root

HALE 3 0.88=0.03 - - - 0.97+0.06
Endophytic fungi 3 strain from root

HER 1.07£0.06 1.08+0.03 - - -
Endophytic fungi 1 strain from stem

E-Y - - - - 0.68+0.03
Endophytic fungi 5 strain from stem

B 11 - - - 0.880.00 0.85+0.05
Endophytic fungi 11 strain from stem

HEH 16 1.05£0.05 0.97£0.06 0.90+0.00 - -
Endophytic fungi 16 strain from stem

19 - 0.97+0.06 - - -
Endophytic fungi 19 strain from stem

EE 1 0.88+0.03 - - - 1.00£0.05
Endophytic fungi 1 strain from leaf
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A. Staphylococcus aureus; B. Escherichia coli; C. Bacillus subtilis.

1 25 16 X 3 Bl 75 240 T ) 0 BRI 90 S 00 SR

Fig. 1

Preliminary screening of antibacterial activities of endophytic fungi 16 from stems

of Artemisia annua against three indicating bacteria

A. B 8 (HGS) Bk A e _E v O AR il 25 A R8O8R s B-D.
T YRR TR R R A BB

A. Antimicrobial effects of fermentation supernatant of endophytic actinomycetes 8 strain from root on Aspergillus niger; B—D. Antimicrobial

EAREC 1T (HGTT) (R 3(HG3) (525 12 (HI12) B bR A I

effect of fermentation supernatant of endophytic actinomycetes 11 strain from root, endophytic actinomycetes 3 strain from root and endophytic

actinomycetes 12 strain from stem on Saccharomyces cerevisiae.

B2 o AR R T A e L TSR A R AR

Fig. 2 Antimicrobial effects of fermentation supernatant of partial endophytic actinomycetes

P, 4 J5 ik 5 0 75 8 N AR Wt — 22 5. (1)
BRSO G 1Y) P 2 TR 8 B % P AT R Do 1 4R B
TPk B AR 2451 . (2) BA 10 GG 2 A P AR T
JETCHEE R DUV N AR R KRR
RS S e ST

SE WK
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