TR A SR IR Jan. 20, 2023, 50(1): 289-300
Microbiology China DOI: 10.13344/j.microbiol.china.220432
http://journals.im.ac.cn/wswxtbcn Copyright ©2023 Microbiology China All Rights Reserved

FREFEMEEAERMSHNTEEERFEMNE

FiE, BRAE, D%, Kk BET, KM
BERUTE K% ARSI B 3 B B B R ML ¥ S TS0 % . 4T (75 835000

EME, MR, WL, KW, OB T, RREHHE. O ALET AR AR 4 7 P A A i AR 1 43 B 4 TR D], Rl A,
2023, 50(1): 289-300.

WANG Shimiao, CHEN Tianyi, FENG Yaping, ZHANG Xiaoyan, FAN Xinyu, OUYANG Yan. Isolation, identification, and
activity of endophytic Aspergillus fumigatus from wild tulip in Ili[J]. Microbiology China, 2023, 50(1): 289-300.

B EAFFINMEETNAREIEEYEMRTR. JIMHBRE. T EFTH ARG SH @,
%%ﬂ"ﬁ}*'] FAMEEFNERAGARHARLRE. [B 8] MFRETFAAREE T HLE A A LFH T
st E AT A AR BAE R . [ 5] R A LRI EFo TR XK F A7 A %’i’ﬁfs/\f‘l*] i
B AT B 4l A4 IRERA RS AAERRTRG, UABESF TR TAEMF T EATS

G N A A F AT, B RAR K BT R R BRI T W, 2 LR LB F IR B ﬂﬁ%ﬁ%@
M. 4R Fe BB A ix. 2-2' = F K -1- = A KB (2,2'-diphenyl-1-picrylhydrazyl, DPPH) f &1 &
L 2-BR - -3- T K R 4 ik -6- A% BR [2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonicacid,
ABTS|A WA ER AL A B AR LA OB T ERRK BB E. (4R ] AF I A AT
EFTSBRFMNEELR, 257 H W EE(Aspergillus) B ¥ F (Aspergillus fumigatus), &4
YGL-1. YGL-1 %4 & %) & 3K & (Staphylococcus aureus). KMZE A K& (Escherichia coli). #& 3%
3 F04F # (Bacillus subtilis). @ &4 3R E (Candida albicans)¥) E-A B EHF I H FMH, LREMNZFH
5B & A AU ) B Fe K B AR A LR Fe' A=k DPPH A k. ABTS A Wik, %A f daadae
71, REAFG DPPH A & & 4= ABTS & &1k, RAALE M4 jyiﬁrﬁﬁ;g—;ﬁ/;ia@ia Bk, &
FAERBA . LHAEF FEBEYRE A 2.0 mg/mL B, HHUEF EFR DPPH g w k%
7 91.45%, #HMH ABTS E] B A E A 99.84%. YGL-1 éﬁﬁﬁ#F%ﬁﬁ&ﬁéﬁﬁim%'i ER3
DI ERWER B, LRSARTKE. (€] MEEFAMSEF s BLME—HALERA, b
i &/%(Asperglllus)}fl W F (Aspergillus fumigatus). AR ERATAEENERGHFLZ A E . 7
FAE MY R EZFR, YOL-1 HARTAHE At —F ey TR AT %

KR FRAFAMES;, NAAR; BuwEF, WE,;, ALK

PRHIIE o FrEs L E/R B X SRR (XTEDU20181018)

This word was supported by the Key Program of Natural Science Foundation of Xinjiang Uygur Autonomous Region Colleges
(XJEDU20181018).

*Corresponding author. E-mail: ouyy656@sina.com

Received: 2022-04-26; Accepted: 2022-05-20; Published online: 2022-05-30



290 (YIS Gk Microbiol. China

Isolation, identification, and activity of endophytic Aspergillus
fumigatus from wild tulip in Ili

WANG Shimiao, CHEN Tianyi, FENG Yaping, ZHANG Xiaoyan, FAN Xinyu,
OUYANG Yan

Key Laboratory of Natural Products Chemistry and Applications in General Universities of Xinjiang Uygur
Autonomous Region, Yili Normal University, Yining 835000, Xinjiang, China

Abstract: [Background] There has been an explosion of research on the germplasm resources,
introduction, expansion and breeding, and chemical components of tulip, but no report on the
endophytes of wild tulip in Ili is available. [Objective] To screen endophytic fungi from wild
tulip in Ili and study their antibacterial and antioxidant activities. [Methods] The endophytic
fungi of Ili wild tulip were isolated and purified by tissue culture and streak plate method. The
endophytes were preserved with the slant cryopreservation method. The isolated endophytic
fungi were identified based on morphological observation and molecular biology methods. The
secondary metabolites were obtained by liquid fermentation, and the antibacterial activity of the
fermentation product extracted with ethyl acetate was analyzed with the filter paper method.
The total Fe’'-reducing power, 2,2’-diphenyl-1-picrylhydrazyl (DPPH)-scavenging ability,
2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonicacid)  (ABTS)-scavenging  ability, and
hydroxyl radical-scavenging ability of the aqueous fraction and ethyl acetate fraction were
determined to compare the antioxidant activity. [Results] An endophytic strain was isolated and
identified as Aspergillus fumigatus YGL-1. YGL-1 showed significant inhibitory activity
against Staphylococcus aureus, Escherichia coli, Bacillus subtilis, and Candida albicans. Both
the aqueous fraction and the ethyl acetate fraction can reduce Fe’", and scavenge DPPH, ABTS,
and hydroxyl radicals, especially DPPH and ABTS. The antioxidant activity was enhanced with
increase in concentration. When the concentration of the crude extract was 2.0 mg/mL, the ethyl
acetate fraction can scavenge 91.45% of DPPH and 99.84% of ABTS. In summary, the
fermentation products of YGL-1 had strong antioxidant activity, particularly the organic solvent
fraction, followed by the aqueous fraction. [Conclusion] 4. fumigatus was isolated from wild
tulip in Ili. This study is expected to serve as a reference for the comprehensive utilization of
endophytic fungi in plant resources and the development of antibacterial and antioxidant drugs.
Keywords: Ili wild tulip; endophytic fungi; Aspergillus fumigatus; antibacteria; antioxidation
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2 FAEEBEFELZBFYMNSZSHENMNEEYE A SEOHARE. B: #iRFHRFTE. C: KT
. D: FIEEERE
Figure 2 Inhibitory activity of fermentation products of different media against the tested microorganisms.
A: Staphylococcus aureus. B: Bacillus subtilis. C: Escherichia coli. D: Candida albicans.
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Figure 3 Reduction ability of Fe’* by different extraction layers of strain YGL-1.
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Figure 4 Scavenging rate of DPPH radicals by different extraction layers of strain YGL-1.
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Figure 5 Scavenging rate of ABTS radicals by different extraction layers of strain YGL-1.
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Figure 6 Scavenging rate of hydroxyl radicals by different extraction layers of strain YGL-1.
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RO N AR B REAE 7 A 518 EARRI BRI M R R T RE R (1) BT AR 4 75 A K 3R
PR, 1993 AEEMBERK Stierle FCVMEL R AASIMETE T, AR TNAEHKEK,
2L A2 B B AR B AR B — MR 2B N SRR E AR () 18 BRI N AT
ARFE—LERELR, NI TANTNHE EAEEEERER I
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Lk NN b N - L/ EAW TE S E =
— RN A BTN R, SR AR 2 S R T
XoF R B AR B EAT T A LT BRBE )
S, BWEFEEE TR 20 R A it 2 7 AR B
FALTE Y T IR, AT AR R i — P S
FIRFFE X 52 o FLBASECHL— PR ih 25 )8 1 46 52
Vrik N A= BT R F e x5, % LB AR P D T
TR A T TR, e T
6 MG, MR R, LAY 1 (alternariol)
X PSRBT I . SR TR AE 3 e T 1Y
R R 91.8% . 89.1%7F1 90.6%, KT FH
PEXT R, AR i 75 Al A 0 R VR A AR TR AR R A
Y1 E B IR SR AL T BSIKIE . AR SZI0 LU F
RUF R AR 4 A vh 43 B ARAS I — AR 0 i 25 9 AR I
R S 52, Ot L HEA T B R A S Ak
G, BEREER BN, WA BRI XA
HEIRE . KIGYRA IR . R 2F AT B 3 A
AN K A ER X 1 R E Y BAT B
AR, HAMEE EAA 18-22 mm; SRA
Fe* MR 5 e Jy s . DPPH 5, 0k [ Hy 2L L)
K ABTS H HiF: 1 LW T Pk O R C B 2 Rk )2
PIPTAALTEE, PSR ER, MWKk YGL-1
BTN 1.2 mg/mL B, 28 HEERRAL
ABTS A HIETHREN 99.84%, K2R THERR
N 62.68%, Xk B A L BSOS W, B
A PUEALTE PE YY) R B A T LR L TR
i, HEKZ, WA RRE, JrEaLE
A AR 4 A DN AE A R AR AR L AR
(A= g s, LA BRT B Bt AL T 1 ) I T
1 — B TRAIE .

4 Hip

ABIETE DR LB A AR 4 A rP 20 B A B — Ak
WAER . 8 S e Fr T Y
K B ix HOA O F R (Aspergillus) M E

(Aspergillus fumigatus). AWFFIE T R & B AL
B A A8 4 A R A A TR S A A T P RO A
INAE BT, XK T AT B AL A AR 4 A
R ) HARTE Lo R AT Y o AER
A AE AR S50k F 22 M (35 T B iz & e 1
PEAT AR o b, U0 36 PEASOR 3
AERL S, AP BT IR A 255 R I AT 2y
Bt B A PO JE it
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