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Abstract; In order to explore the antibacterial activity of endophytic fungi derived from Aegiceras corniculatum,
antibacterial activity of ferment extract of endophytic fungi was used as evaluation index to screen active strains, the
chemical constituents were separated on the basis of bioactivity-guiding method combined with various chromatographic
techniques and identified by spectral technique together with comparison with literature data, and the antibacterial
activity of pure compounds was determined by microplate method. The results were as follows: (1) Sixteen taxa of
endophytic fungi isolated from A. corniculatum were distributed in 2 classes, 7 orders, 10 families and 10 genera.
Fusarium was dominant genus. The ferment extract of endophytic fungi GXIMD02029 and GXIMDO02039 displayed
different levels of inhibitory effects on Bacillus subtilis, Staphylococcus epidermidis, methicillin-resistant S. aureus,
Micrococcus luteus, Actinomyces wviscosity, and Staphylococcus aureus when that of GXIMD02038 against methicillin-
resistant S. aureus, Micrococcus luteus, and Staphylococcus aureus. (2) Seven pure compounds were isolated from
endophytic fungi Phomopsis sp. GXIMD02029 and identified as ( 15R) -acetoxydothiorelone A (1), cytosporone B (2),
pestalotiopsone H (3), pestalotiopsone B (4), p-hydroxybenzaldehyde (5), p-hydroxybenzoic acid (6), N-(2-
phenylethyl ) acetamide (7). (3) Compounds 1 and 2 showed different levels of antibacterial effects. Compound 1
exhibited inhibitory effect on Bacillus subtilis, Staphylococcus epidermidis and methicillin-resistant S. aureus with MIC
value of 15.625 pg » mL", Micrococcus luteus and Actinomyces viscosity with MIC value of 7.812 5 pg - mL"', and
Staphylococcus aureus with MIC value of 31.25 pg » mL™". Compound 2 displayed inhibitory effect on Micrococcus luteus
with MIC value of 62.5 pg + mL", Bacillus subtilis, Staphylococcus epidermidis, methicillin-resistant S. aureus and
Actinomyces viscosity with MIC values of 125 pg - mL", and Staphylococcus aureus with MIC value of 250 pg -
mL". Three active strains were reported in the project. It is reported that Compound 1 shows the antibacterial activity for

the first time. The result provides the basis for the antibacterial values of endophytic fungi of Aegiceras corniculatum.

Key words: Aegiceras corniculatum, endophytic fungi, antibacterial activity, chemical constituents, Phomopsis

HA AEMS ( Aegiceras corniculatum ) 5 218 PR 1Y
BN — , NP o B AR B0 i =il RS
i A LR A5 A & Wy BAT LR AR OB IR BT |
PUAEAL B ME PUER TS DR AT BUBE I 55 24
PRV M ( FHIBER %5 2017 ; Bibi et al., 2019) , X4k
TG PR o 174 2 MU 8 AR e R i 14 A AE AR, B e IR
LM REGE . T ORI HAA BRI AR AL B Y
25 GEUR Ml AE A N 28 T S AR ™ Wy i S A i
k2B TR, AR (2020) HE R 1L
RPN A 20 TR I A T S O I I A O
PBTBEIR . H TS PR A ) 22 ok U5 T R AR R
AR LT, 5 A 4 A R R SRR 2 i 2R
S ENTEDUREE U S5 07 A TR A A (B
(Wang et al., 2014 ;Cadamuro et al., 2021) , MAHi
W NA E 1 Pestalotiopsis sp. 43 85 2 B9 & A A
TR RE W5 B B9 48 B A0 28 B S 25 16 & 9 ( pestalols
A=) F 5§ Bk &9 %t F AL 3 S 2 37 A ( H3N2)
FIH 705 5 (HINL) A 30 ) /8, pestalol B F1

pestalol C 38 XF 221> g 240 B A 20 i 2295 P ( Sun et
al., 2014) . WA ERE Fusarium incarnatum MK AL
R PSR A 43 B 45 3 AR 7 W b i 3 A5 4
Rk M) Bl Xt HUVEC \K-562 Fl HeLa 411 547 5259
(A 48 5 A28 0 B2 95 1 ( Ding et al., 2012) . JELHR
T RAKRT AW alterporriols K—M MR FEAT P A= L TE
Alternaria sp. 7J9-6B 43 15 2| | alterporriols K il L
Xof ik 968 240 B A — 22 1Y 4 B 35 /FE H ( Huang et al.,
2011) o ZHFRFRL IR 1 58 IR 25 16 & W M AR 4E
BN AE BB Penicillium sp. 40 B, 8 5845 1) 900 il
i IE A0 M M BV T (Lin et al., 2008a, b) , HLARA
PEAM N A TR A B 10 25 T R T RE (G T K
LA A E R IE D

ARWFFELLR A T V4 55 2 i BE BRI 2D bk A SR
PRAP DX AL g 1R, 0 8 FLrh i o A LT LA
DA A TR R 7 0 0400 T 9 A A i b O 0 9 M T
B, T8 5 A0 BRI e ) 0 R R R A R
P SR P ARAL A 2 I s T R AR 7 0 1 0 T AR
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B EAT o AR AEP I T PN A R vk SR A i BT 2035

P AL A 22 A% PN AR A B B P 25
W EL, S TAE 3RO A R B IRA B (AL o Rl

1 MHEF*

1.1 #Fn{LER

MG R 035 2l (i B AT e A R A BR A
Al B SR TR A Tk 25 Ak 27 32500 A 43 B 4
(J"AOUERL B AR A R 2> 7] ) s DNA $2 O &
[ DP305, RARAALFHL (JL50) A FRA R ] 5 PCR 3K
il & (2xEasyTaq PCR Super Mix, Jb it & &4 W)
o R B AR A D) 9 TSt (5
TCCGTAGGTGAACCTGCGG-3") /1TS4 ( 5'-
TCCTCCGCTTATTGATATGC-3") [ A4 T 4% T
(i) ety A5 BRA 7 Al 5 BEJZ A e I, W)= ik
JEE (HH B VA B ST A BR 2 w1 ) 5 470 T T P 4
7N T - TR F 4RV AR 4 B 00 85 49 BR T8 ( methicillin-
resistant Staphylococcus aureus ATCC 43300) . & [
# % ER W ( Staphylococcus  epidermidis  ATCC
12228) | 4 2k ik 5. i ( Pseudomona aeruginosa
ATCC 10145) . K V£ ik £k B ( Actinomyces viscosus
ATCC 15987) . ¥ &% Tk Bk B ( Micrococcus luteus
ATCC 49732) . i ¥ 2F fi #F ( Bacillus subtilis
ATCC 6051) | 45 % {4 % R E ( Staphylococcus
aureus ATCC 14222) . K W T B ( Escherichia coli
ATCC 25922) SR T E AT ( Klebsiella pneumoniae
ATCC13883) Al #f1 & A ) #F W ( Acinetobacter
baumannii ATCC 19606) 1) Pi B2 K2 2h
WIBIE S B DR 5 £ G 15 IR 56 TR AT (IR ) B R 4k
MB 55 37 5& FH T H L8 9 A E0TR 70 15 5 JROK B 97 5k
(KK 100 g i#Eh 1.5 g Z&MH/K 110 mL) I T A
FLTA YT KR 5 i AL 1T 2020 4F 9 HR&ET
T PR AR T SE R 1 B BRI LT AR AR F AR DR AP IX

LC-2030C 3D Plus B F 8GR G S ( H A
HANF]) 3 Avance TIT HD 500M #8524 i 2L 95 U i
X ( Bruker 23 7)) ; EYELA N-1300D #jife % 7% % 1Y
(Rt L vk U2 4t) 5 €1000 %Y PCR 4 ( Bio-
Rad A ] ) ; sepacore % Hp H il £ €8 335 1L ( B 1=
Buchi 22 7)) ; SHZ-CB BUfE R /K B 25 58 (LT
AN HRA RS 7)) s KQ-250DB AL 7 A% (I 3Ll
THALERA PR A A]) 5 UKL (R — A PR
ARRA T 5 BEB G 73 H74L ( VILBER LOURMAT
A s HFRAE (BRI A IR A ) .

1.2 3%

121 MAERALALHNG S B 55 E 2% Shan
85 (2012) W73 4 5 AEARE PN AR EC T, S i AR it
HTCH KW 3 WG, R ITE 70% L 30 s,
0.2% FF 7R AL 20 min, TR /K B EVE 5 K, o
PR AR T i R T K Ao Y TR AR i 5 R 24
0.5 cm [RE R, 45 MUHICE 7E MB 35 57 58 A GG
FRIEAMRLL (PR ) Be Rk I B F 28 CHHIRA T
Wigt, mEKIN e, PRBOEE A %
AT 2 L s 2k alifh, H 215 2 3
— T ZiEARIRTE 4 CF %

B/ 1 i TR A R A 1R ) B 4R 0 B
HCE L N 41 DNA, L3R5 1) DNA AR, >k H
L TR AZWE A 5 S5 [B) B DX 38 I 51 49 1TS1 A IS4
T PCR MY . 1% Bt B W R J FlL VK AGH I 7 38 7= 4
PG 2k B A T AEY TR () B0 A BRA
RIHEATIT )T 45 R EE 52 3] GenBank £4iE 4 i
JH BLAST FbxE 7 8 ALY, T 28 [m] 51 4 v 1 )7
5, 32 MEGA X K41 Neighbor-Joining 4 £
ARG KRB W, %I p-distance J7 158 vE AL I &
AIEEMIEE 1 000 IR bootstrap HEA
1.2.2 RFEHt W A A X BE = ey d) & NAEER
PRI RHEFN 2 MB WA 3G 95 55,28 °C (180 r -
PR 3~5 d, B3RS M, 4l W 42 2
BEA RO R B F2 19 1 000 mL HETE I b, 36 2
M, 7628 C FEERFE30 d, LRI 3
U, G IR, 80T DS ) 15 2 B R A T4
1.2.3 R FEA £ A R B 75 4 84 3 S ] K

SR UE AR B 4™ HO: 0 35 A A A% PN A2 TR
T 7= 1) A BR TG M R T W A% AE DMSO
WIGRHMEBE R 50 mg + mL', PHMEXT AN HHE R
AR VD B2 V5 A6 DMSO, #1433 % 4 0.1 mg -
mL" . DMSO /E R FIPEXT B AR ER 3 L £ IR
FIEAN 6 mm BICHIELACH I, RAEEIE4CH U5 T
HI/RE R LB SEA | ,37 CHiFF 16 h, RA+F
A8 ST ST B Y AR, 8 R R AR RN
VAN A7 ) 3% P, DT O 326 114 R 8 7 A= 0 T 4
BT %) 05 P TR R
1.2.4 ##k Phomopsis sp. GXIMD02029 ¥ K & B #=
R =M 68  Phomopsis sp. GXIMD02029
RWEER 1.2.2 BT, R AR Y R ZE 100 i,
TR CERIZAE K= 5 Ik, R 4, 15 3=
H 95 g BRHALIEMAENR (200~300 H) HEJZE T,

-1
min %%
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TAMBE-H (100 1 0~ 0 : 100, V/V) B EE Bk
JiE MR A 2 S AT 25 SR AR, 5 R 4 AN
(Fr. 1~Fr. 4), Fr. 2 18 FRAH GR35, H -
JK(30: 70 ~ 70 : 30, V/V) B EEVERAS 3 Fr.2.1 ~
2.4 W4y, Fro 2.1 5 W IR EE AT )2 BT 43 5 15 2]
AW 5(40.0 mg), Fr. 2.2 £ A 3% # (H
f—7K 30 : 70 ~ 70 : 30, V/V) B4y B, Fas M
HPLC fil& (L ME-7K 25 = 75, v/V) 15 8L &5 7
(184.4 mg) , Fr. 2.3 ZBERHENL )5 , 28 HPLC
(2 ME-/K 5545, v/ V) BRLEW 1(7.6
mg) . Fr. 2.4 2 M 435 A or 5, PO - K
(80 : 20, V/V) &5 B vk B 45 2] 4 43 Fr. 2.4A I
Fr. 2.4B, Fr. 2.4A Z8E I AE 47 B 1 HPLC ] %
(ZHE-7K60 = 40, V/V) 22L& 3(11.3 mg) F
64 2(293.5 mg) ; Fr. 2.4B %4 HPLC #14 ( Z
i-7/K70 : 30, V/V)1HEMLEY) 4(13.6 mg) , Fr.3
Z e R LAY, P4 HPLC H 4% (25 -7K 70 : 30,
V/V) 1555 6(67.7 mg) .

1.2.5 F4R A 4 o) & AK E R E (minimal
inhibitory concentration, MIC) M &  HK{L & W) %
i AE DMSO ", W1 LA BE R 10 mg - mL™ AUVE T,
BT B 2R R R A IV A L AL | mg -
mL" %) DMSO A& . 678 WHEF T LB 5953, 37
C TR 55 7% 2 X508, 97 R &) 10° CFU -
mL", 96 FLARIEE 1 1A 190 L LB A3 57
FEA 10 pL BEM 26 2 22 9 AL INA 100 wL
LB WA IR 551 IHRA A BU100 L B
FEBNE 2 9] AE LR R R 85, H1 258 41
BALIMA 100 L B, 55 9 F10AS I edi W A A BA
XF B 55 10 F LI 100 WL LB 15 32 F1 100
pL FERAEZS XTI B Al G W 00 28k FE AR IR
250, 125, 62. 5, 31. 25, 15. 625, 7.812 5,
3.906 25.1.953 125 pg - mL', F k& 3 &
fL,EEER 3K, 37 CHHIERFE 24 h, WE LK
SEIL LN T U0 /NFL P A0 B AR K B
Xof o7 Ve T AL ) B /N BE B R A A 01 MIC L,

2 R E M

2.1 BHREELER

GV IE S B AR EHEE 5, B 16 B
WA BCR L R 4 DNA 4T PCR ¥ 3 | 3k45 500 ~
600 bp YA — i BeBZEXT . 3T BLAST X938

PP AR IR 1, R A 16 RN R
ErE 2497 B 10 B 10 J& , %8 1 & ( Fusarium) M
ESAER 7 5 22 B PR Y 25% 3k B Im) U4 4
A FEALL T8 #R 7 81 L Neighbor-Joining 5 58 2544 & &
GiRBM(E 1), 16 kN A FLTE 25 A U RS
BT AR IR H LK T 50%,

1 WEKMNEER ITS FIE

GenBank ¥ 17 P bt 3 45 51
Matching results in GenBank database of ITS

sequence of endophytic fungi derived

Table 1

from Aegiceras corniculatum

s Pr=a=) |
. Similar strain Accession Identity
Strain code .

species number (%)

GXIMD02028 Fusarium incarnatum MT560229 99.61
GXIMD02029 Phomopsis asparagi MNO089629 96.57
GXIMD02030 Fusarium sp. MF398836 99.05
GXIMDO02031 Colletotrichum fructicola MKO041484 98.90
GXIMD02032 Phyllosticta capitalensis MG954332 99.83

GXIMDO02033  Colletotrichum gloeosporioides ~ MN298754 98.90

GXIMD02034 Fusarium incarnatum MN871560  99.61
GXIMD02035 Phyllosticta sp. KX065279 100
GXIMD02036 Amorocoelophoma sp. MT112305 98.80
GXIMD02037 Diaporthe caulivora MT197383 98.36
GXIMD02038 Fusarium proliferatum MT734054 99.42
GXIMD02039 Curvularia oryzae MN180224 98.39
GXIMD02040 Muyocopron laterale MT658037 99.30
GXIMD02041 Sporormiaceae sp. KX065284 100
GXIMD02042 Diaporthe australiana MN708224  97.03
GXIMD02043 Nigrospora oryzae MK131325  99.04

2.2 EMERIFIELE R

Wb KT MO 45ROk 2, OB
GXIMDO02029 F1 GXIMD02039 1) % % 7= 1y % A B
ZEHOFT TR 3 B ) 4 KA | i Y A D PR 46 € 4
BRTA e 5 AORR TR RN M Ok B R 4 0 R A R TR
A AN R R B B 4R T AR GXIMDO02038 1Y &
T 7= W) 0T T UK TR G A I e TR R 4 R A A
BRYAA — & 09 30 A 5 oAt bR % 19 7 oK I
NIEE TG PR . BT DA RE R T 7 W 6 i B e
DAL I 98 5 BT TR B AN SR TR RN K AT B R
TR IHIEA
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100 Fusarium incarnatum (MT560229)
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= Fusarium incarnatum (MN871560) .
— PUEE H Hypocreales
10— GXIMDO02038
54 4|
] Fusarium proliferatum (MT734054)
100| GXIMD02030
8 L— Fusarium sp. (MF398836) J
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100 olletotrichum fructicola ( ) N
L‘E GXIMD02033 Glomerellales
Colletotrichum gloeosporioides (MN298754)
GXIMD02043 . .
100 'OOL ]— AW H Xylariales
Nigrospora oryzae (MK 131325)
_97|:GXIMD02037
Diaporthe drenthii (MT197383)
100 GXIMD02029 o
5] |8 82 5% H Diaporthales
Phomopsis asparagi (MN089629)
GXIMD02042
Diaporthe australiana (MN708224)
[ GEIMDO2040 ]— Muyocopronales
L Muyocopron laterale (MT658037)
100'__ GXIMDO02032 ‘
Phyllosticta capitalensis (MG954332
100 hyllosticta capitalensis ( ) L
1oo| GXIMD02035 Botryosphaeriales
Phyllosticta sp. (KX065279) -
o GXIMD02039 5
[ Curvularia oryzae (MN180224)
100
GXIMDO02036
mo‘— Amorocoeloph MT112305 Rl
92 phoma sp. ( ) Pleosporales
100 GXIMD02041
0.05 L Sporormiaceae sp. (KX065284) -
—
Bl 1 E-F Neighbor-Joining ;5#JE N £ E B ITS-rDNA F 3 R 5% & #
Fig. 1 Phylogenetic tree of ITS-rDNA sequences of endophytic fungi by Neighbor-Joining method

2.3 Phomopsis sp. GXIMD02029 X it 7= 41 i 4 55
5%MEE

15 PR EAE 63 | SRR AL 63 | B8 e AL 3 A
e 50U A ) A 1 B R AR LA N A TR
Phomopsis sp. GXIMDO02029 % [% 7= 4 vh 43 15 3] 7
MEE W, 53 B % A (15R) -acetoxydothiorelone
A (1) . cytosporone B (2) . pestalotiopsone H (3) |
pestalotiopsone B(4) X FEFERHEE (5) K FRFHLIK
HRR(6) N-(2-K LK) SWENE (7) k& W&

W2,

&1 AOKA,"H NMR (500 MHz,
CD,0D) &,: 6.20 (1H, d, J = 2.2 Hz, H-4),
6.27 (1H, d, J = 2.2 Hz, H-6),3.58 (2H, s, H-
2),2.91 (2H, t, J = 7.5 Hz, H-10),4.11 (2H,
q, J = 7.0 Hz, H-17),2.01 (3H, s, H-20),
1.28~1.68 (8H, m, H-11-H-15),1.20 (3H, d,
J = 6.5 Hz, H-16),1.25 (3H, t, J = 7.0 Hz, H-
18) ;°C NMR (125 MHz, CD,0D) 8.: 173.6 (C-
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Table 2 Antibacterial activities of ferment extracts of the strains

I B B 42 Diameter of inhibitory zone (mm)
HiFR Strain

BS SE MRSA ML AV SA

GXIMD02029 10.0 10.5 16.5 14.5 11.0 12.0
GXIMD02038 — — 7.0 19.0 — 8.0
GXIMD02039 11.0 9.5 9.0 9.0 9.0 10.0
SR VP AL Ciprofloxacin 20.0 21.5 — 16.0 21.0 20.0
AR EZEM Ampicillin sodium 21.0 25.0 — 28.0 23.0 20.5

T — FORARPVEINE R BS. Al G ZF AT IR SE. 2B H PR AT ; MRSA. it Y S P AR < o (03 45 BR A, MIL. JHE B fRlOBR 7
AV. KPR ; SA. S AMARE, TR,
Note: — indicates no inhibitory zone. BS. Bacillus subtilis; SE. Staphylococcus epidermidis; MRSA. Methicillin-resistant S. aureus;

ML. Micrococcus luteus; AV. Actinomyces viscosus; SA. Staphylococcus aureus. The same below.

CHO COOH
@)
sUh
OH OH
3n=4 5 6 7

4Nn=26

2 M Phomopsis sp. GXIMD02029 F 5 FEH L & &4
Fig. 2 Chemical structure of compounds identified from Phomopsis sp. GXIMD02029

1),40.5 (C-2),137.0 (C-3),111.7 (C-4),161.3 kG52 WREEHAK,"H NMR (500 MHz,
(C-5),102.7 (C-6),159.8 (C-7),121.2 (C-8), CD,0D) &,: 6.25 (1H, d, J = 2.5 Hz, H-4),
208.8 (C-9),45.0 (C-10),25.4 (C-11),30.2 (C-  6.18 (2H, d, J = 2.5 Hz, H-6),4.09 (2H, q,
12),26.3 (C-13),36.8 (C-14),72.4 (C-15),20.2 J = 7.5 Hz, H-17),3.56 (2H, s, H-2),2.89
(C-16),61.8 (C-17),14.5 (C-18),172.7 (C-  (2H,t, J = 7.5 Hz, H-10),1.60 (2H, m, H-
19),21.2 (C-20), LiR%HE 5 SCHR (Luo et al., 11),1.26~1.34 (8H, m, H-12-H-15),1.22 (3H,
2018) $u i s A —5, Bk &5 1 #i%E N (15R)-  t, J = 7.5 Hz, H-18),0.88 (3H, t, J = 7.5 Hg,
acetoxydothiorelone A, H-16 );"”C NMR (125 MHz, CD,0D) &.: 173.5
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(C-1),40.5 (C-2),137.0 (C-3),102.7 (C-4),
161.3 (C-5),111.7 (C-6),159.8 (C-7),121.2
(C-8),209.0 (C-9),45.2 (C-10),25.5 (C-11),
30.4 (C-12),30.2 (C-13),32.9 (C-14),23.6 (C-
15),14.4 (C-16),61.8 (C-17),14.5 (C-18), I
R EHE 5 SCHER ( Brady et al., 2000) £fE JEA — 2L,
AL AW 2 B2 5E N cytosporone B,

k&3 MGk A, HNMR (500 MHz,
CD,0D) &,: 6.76 (1H, d, J = 2.4 Hz, H-6),
6.67 (1H, d, J = 2.4 Hz, H-4) ,5.99 (1H, s, H-
10) ,4.12 (2H, q, J = 7.2 Hz, H-17) ,4.06 (2H,
s, H-2),2.60 (2H, t, J = 7.6 Hz, H-12),1.72
(2H, m, H-13),1.37 (4H, m, H-14, H-15),
1.23 (3H, t, J = 7.2 Hz, H-18),0.92 (3H, t,
J = 7.0 Hz, H-16) ;”C NMR (125 MHz, CD,0D)
8.1 173.5 (C-1),42.0 (C-2),138.8 (C-3),119.6
(C-4),163.4 (C-5),102.9 (C-6),161.3 (C-7),
115.7 (C-8),181.4 (C-9),110.4 (C-10),170.5
(C-11),34.5 (C-12),27.6 (C-13),32.3 (C-14),
23.4 (C-15),14.3 (C-16),61.7 (C-17),14.5 (C-
18) . FRECHE 5 SCHR (Luo et al., 2018) % s %
AR —F WG 3 $ 4 5E N pestalotiopsone H,

k&4 REEAK A, H NMR (500 MHz,
CD,0D) &,: 6.77 (1H, d, J = 2.3 Hz, H-8),
6.68 (1H, d, J = 2.3 Hz, H-6) ,6.00 (1H, s, H-
10),4.13 (2H, q, J = 7.5 Hz, H-19) ,4.07 (2H,
s, H-2),2.61 (2H, t, J = 7.5 Hz, H-12),1.72
(2H, m, H-13),1.26 ~1.43 (8H, m, H-14-H-
17),1.21 (3H, t, J = 7.5 Hz, H-20),0.90 (3H,
t, J = 7.0 Hz, H-18);” C NMR (125 MHz,
CD,0D) 6.: 173.4 (C-1),42.1 (C-2),138.7 (C-
3),119.5 (C-4),163.3 (C-5),102.9 (C-6),161.2
(C-7),115.7 (C-8),181.4 (C-9),110.4 (C-10),
170.5 (C-11),34.5 (C-12),27.9 (C-13),30.1
(C-14),30.0 (C-15),32.8 (C-16),23.7 (C-17),
14.50 (C-18),61.7 (C-19),14.40 (C-20). iR
BPE 5 SCHk ( Beekman et al., 2013) #UHE B A —
2, BALA ) 4 9% N pestalotiopsone B,

k&S HEKA,H NMR (500 MHz,
CD,0D) 6,: 9.74 (1H, s, CHO),7.75 (2H, d,
J = 8.4 Hz, H2, H-6),6.90 (2H, d, J = 8.4
Hz, H-3, H-5);"°C NMR (125 MHz, CD,0D) §,:
130.2 (C-1), 133.4 (C-2, C-6),116.8 (C-3, C-

5),165.1 (C-4),192.8 (CHO) , iR%4R 5 ek
(Shataer et al., 2020) 5t AR — 8, Mtk 59 5
B2 5 X PR FE S H [ (p-hydroxybenzaldehyde)

k&Y 6 REEKA, H NMR (500 MHz,
CD,0D) &,: 7.86 (2H, d, J = 8.7 Hz, H-2, H-
6),6.81 (2H, d, J = 8.7 Hz, H-3, H-5);
“C NMR (125 MHz, CD,0D) §.: 122.7 (C-1),
133.0 (C-2, C-6),116.0 (C-3, C-5),163.4 (C-
4),170.2 (COOH), I i % ¥& 5 ¢ ik % ¥
(Shataer et al., 2020) FEA —Z, ML &4 6 B4
FE R 2 IR H R ( p-hydroxybenzoic acid)

k&7 HEHAK,H NMR (500 MHz,
CDCLy) 8,: 7.16~7.30 (5H, m, H-2-H-6) ,3.49
(2H, t, J = 7.0 Hz, H-8),2.80 (2H, t, J = 7.0
Hz, H-7),1.92 (3H, s, H-10);"C NMR (125
MHz, CDCl,) &.: 138.9 (C-1),128.6 (C-2, C-
6),128.7 (C-3, C-5),126.5 (C-4),35.6 (C-7),
40.6 (C-8),170.1 (C-9),23.2 (C-10), k%K
P55 SCHk ( Vaca et al., 2020) 088 AR — 2, Btk
YT WM E ) N-(29E 2 HE) LR [ N-(2-
phenylethyl ) acetamide | ,
24 BEUEMINELER

KR AR 7 B 7 WO 0 26 i 5 Bt o 0 P R
HALEY AL G 1 AL G 2 755 7 30 pug 4424
o IR 2 ST TR L 2 R A 4 BR A | T AP AR
L VE (O] A PR A | T AORR A R M R TR L 4
0 BR T A S 2, R e MIC B, B
e 25 R WK 3, LG 1R 6 BRI Y
MIC {H7E7.812 5~31.25 pg - mL™" 2Z 8], %) 2
WA — & I HN g, LS 2 1 MIC {5 A
62.5~250 pg - mL" A BRI E TG

3 W5 Ew

16 BN A= LT A AE RS it rp o3 B 45 21, SRR
2497 H 10 B 10 J& , X 2681w 2 5] 5 /i A4 IE 1Y
AP N2 OB B S AR — 3, Li 55 (2016) fi218
W AER A 9 28 LT L N AR LA o, AR
( Phyllosticta)) Fl/INYG5E & ( Leptosphaerulina ) AW 7
WA EH B8 . Gong 55 (2014 ) % & ] % 1
J& ( Colletotrichum ) 1 £k Z E A& ( Pestalotiopsis )
SRR AL A B DL N AR PR, APAH4E45 (2010) 4l
TECAR AEARS B K AR B | 2R OE N A B TE R TR
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Table 3 Antibacterial activities of compounds
FARAM I BE MIC (g » mL™")
Pk Strain
BS SE MRSA ML AV SA
4% 1 Compound 1 15.625 15.625 15.625 7.812°5 7.812'5 31.25
4% 2 Compound 2 125 125 125 62.5 125 250
RH VP A Ciprofloxacin 0.39 0.39 0.78 3.125 3.125 6.25

EPAES . WIE (Fusarium) 17EAWF 58 2146
PR, SE AR A 225 XA 225 m R R
AR SR B 14 A A6 B35 A7 D B SR 4R 2 I R K
R R O IR AR AR A RS T A L
OBV N

) 2£ 5 55 & ( Phomopsis ) BT 431 7 Wy 75 2
2y gl A5 40 IR A T B N R S, %R EL TR R
7 A IR Ll 2SR IR R AR A A A 2k
PR AR =9, BA A5 DB PO B BT
A PR FEZF A IEYE (Xu et al., 2021),
Phomoxanthone A J& M 0125 5555 J& 0 25 1 R i 2 1k
B, — R RN BT 24 0 E 1 25
(Chen et al., 2022) . AHFFE VLN A B IR MK T
P TS PR O 4R B O 3R GXIMDO02029 |
GXIMDO02038 F1 GXIMDO02039 A4 1 I 1 B bk , H:
HE bk Phomopsis sp. GXIMDO02029 B A %5 1 B it
PR PRI AR BIFSE R T GXIMDO02029 B £ 1
WA = IE ., S T PR | 5 H R A AR
Phomopsis sp. GXIMD02029 H %) 5 18 16 P 1 1, A<
F 5T DAL b 0 R 5 1) 23 B LAR ™ 9

I Mm%k N AR BB Phomopsis
sp. GXIMD02029 43 B33 2119 7 MEA W 2
RERMEY . EW 1 EMNNAETE Phomopsis
sp. Fll Diaporthe sp. SCSIO 41011 H1#73%5 ( Luo et
al., 2018 ;Santos et al., 2021) ,{HK WA U F G T
I AHEIE E WARGE T %A A YR I BT
FEA 1 KA B 25 AT D | 3 R R A R 0 | i H 4R
VUV 5 0 ) 7] R TRT 7 B TR TR A TS R R
G WO A ER A A AN R R A3 VE . Beau %5
(2012) B LAY 2 Uil F 4 P4 bk 4 B (0 7 2 Bk
i MIC {5~ 72 wmol + L', Huang % (2008) 3%
AL AW 2 0 6 2k T AR FR 58 T 1A IS MY
MIC {4 64 pg - mL™" %GRV TTH 4 i @4
BREA KM AT B AE S RV 128 g+ mL™ R AR

73 MIC fH. L&Y 2 MHTETE M4 R 5 SOk iE
A B HEARERTETEGY 2 WA
i, SCHRRGE fL A 1 4 %38 R w0 A ER T Y 1C,, 18
47421 wg - mL"'( Beekman et al., 2013) , K57
RIS R WAL E Y 4 ATV, R RAE Y 4
(1) MIC {H I A2, ASBIFFE 45 3R 0] S H B s PR vk AR
W B A B AR W BT, O AR AR AR N A B
VTR R A 7 B R R A AR AR X A AR B Y
A= L TE TR 7 T N A — 8 R HE 2 S

SE .
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