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Effects of Phospholipase Inhibitors on the Growth of Colletotrichum
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Abstract: Banana anthracnose, caused by Colletotrichum musae, is a major postharvest disease that threatens fruit quality and
banana industry sustainability. Phospholipase (PL) plays dual roles in plant disease resistance and pathogen metabolism, act-
ing as a key enzyme in defense responses and as a virulence factor for pathogenic fungi.. Previous studies have shown that PL
inhibitors can help maintaining membrane stability under stress conditions. In this study, the inhibitory effects of three PL
inhibitors, i.e. quinacrine dihydrochloride (QU), neomycin sulfate (NE), and n-hexanol (Hex), on C. musae were evaluated
through in vitro antifungal assays. Results showed that all three inhibitors significantly suppressed mycelial growth and spore
production of C. musae. The half-maximal inhibitory concentrations (ICsy) for mycelial growth were 1.00 mmol/L (QU),
5.00 mmol/L (NE), and 8.80 mmol/L (Hex). Enzymatic activity assays revealed that QU significantly inhibited both PLA ac-
tivity in C. musae and banana peel tissues, NE primarily suppressed PLC activity in banana peel, whereas Hex markedly re-
duced PLD activity in C. musae. Moreover, the appropriate concentrations of the inhibitors (2.00 mmol/L QU, 3.00 mmol/L
NE, and 13.20 mmol/L Hex) effectively controlled the development of banana anthracnose. The findings suggested that QU,
NE, and Hex suppressed banana anthracnose through distinct mechanisms involving interference with host-pathogen interac-
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tions. This study would provide a theoretical basis for the green control of postharvest banana diseases via the targeted regula-

tion of phospholipase activity.
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Bl 1 AEKE QU. NE 7 Hex M EERER B XA KM
Fig. 1 Effects of different concentrations of QU, NE, and Hex on mycelial growth of C. musae

WX T PL 4R PDB B33 b %y 8.80 mmol/L,
FE I JEL TR 96 7 A B FRAG I, & Bt i 4 R0 S PL EMARK KR E T, HABHEMER, B
1) 75 FE DRI B A0 A i 0/, ASTRIVR . ek & R AN Sl s e A, R 1 o S e
) QU. NE. Hex Y] BEMHA Y™ &, Hrh  REEEES AR E, NMERE. BT
0.50 mmol/L QU 0.50 mmol/L NE. 13.20 mmol/L  #55% PL 5765 E B vh g e i . AHF
Hex 73 A1 F 7= & TR 99.51% . 88.76% . FEHT T RIRIHREE PL 30 0] b B %) 75 £ SR S 7R
97.94%, ULHlIkE|—@EWER, QU. NE. Hex A MO T B9 3 &N, vk fE
A7 o0 o A A I TR P P A R (T 2))s 25D I S LR R B . R B ELARAE N

W E IS RFWET QU. NE. Hex A ™S FRREMHE AR, 30 A O8I0 426 o 75 A5 S 90 B
XA RE ACIH R B 5 I R A8k, SRR IR B RS A A SR SR B AR RN, AT
WEMITEXLRE (B 3). QU 1Y ICso B LAEBRBAE PL 0500 X6 B e Jm s 1) Bl 4
1.00 mmol/L, NE [ ICso A 5.00 mmol/L, Hex ) ICso KR M 4 w1, AKIH PL il 57E— & Ak



5511 HOSRAE WS R R0 X A AR R A A A S i AR I A 5 ) 2717
0.01 0.10 0.50 1.00 1.50 2.00 mmol/L
0.50 1.00 1.50 2.00 2.50 3.00 mmol/L
CK 1.10 2.20 4.40 8.80 11.00 13.20 mmol/L
Hex | ‘ s
5 4
12x107, U 1ax107; N 1107 1
N N V 7 a
3 3 7| a S 1.6x107
1.0x107 3 1.2x107 4 S J
g 1 o0 + ] Lo T b .
S 8.0x10° g $ 121074 d
% % 8.0x10°] B .
2 6.0x10°] © S 1.0x107
£ £ 6.0x10° £ 8.0x10]
= 5 = i
E 4.0x10 ¢ 5 4.0x10°4 B 6.0><106_
£.2.0x10¢ g g 4.0x10° e
w - . &' 2.0x106 A 61
d 4 d be be ¢ e 7 20x10 g
0 i e e 0 |_I—| i B 2L 20 0 ==
Q Q P DS DS Q \ Q N
S PSS NN RPN A \@ >
Concentration/(mmol-L™) Concentration/(mmol-L™") Concentration/(mmol-L™)
AN FREFR R AL IR ] 25 5 B3 (P<0.05 ),
Different lowercase letters indicate significant difference among treatments (P<0.05).
B2 AEKER QU. NEF Hex M EERER~HRENFMN
Fig. 2 Effects of different concentrations of QU, NE and Hex on sporulation of C. musae
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Fig. 3 Determination of different concentrations of QU, NE, and Hex on mycelial growth
inhibition rate and half-maximal inhibitory concentration (ICsy) of C. musae

ENEERK PHEEE

Concentration/(mmol-L™)

Horp
13.20 mmol/L

2.2 PL #P#HIFIRE
R e u-A ]

Hex X7 #8 iJE s 1Y B 5 8O e o B 10461 57
WRBERREE T iy, 3 i ol 00 0T 35 A 2 T 1 410 )
AR R B, JCH 2 NE ¥ 44 22 4.00 mmol/L
SRS BE B RS K,

IR B T P il PR AR AN R IR 25 2R (1| S)
W, QU Fl Hex 70 nll il & A2 SIH I 1Y PLA FlI
PLD f936 P4, HAREFXTIEZE, 1.00 mmol/L QU 4k
PRI TR 224 PLA 16 TR T 18.41%, 8.80 mmol/L



2718

O AE B F R

% 46 &

1.00

QU

CK 2.00

3.00

4.00 mmol/L

5.00 mmol/L

Hex

26.40

B 7, QU 9. NE 7 1 Hex

64 a 8 1 a 64 a
ES_ I b ? 57_ I ? 55_ [ b
527 1] ] b [T] B6{ b e Pl st 4 d o
2 4 b 9 I 2 4 l d
£ 3 s o £ AN
35 34 ! 5 4 I S 3 4 I
.52_ .53' .52_
K %24 g

14 1 14

0 0 0

0 1 2 3 4 0 2 3 4 5 0 11 132 264 52.8

Concentration/(mmol-L™)

Concentration/(mmol-L™)

Concentration/(mmol-L™)

ARG SR 3R R b B E] 22 5 2 (P<0.05 ),
Different lowercase letters indicate significant difference among treatments (P<0.05).
B4 ARERE QU. NE # Hex A BN EEREFRFHEERHF M

Fig. 4 Effects of different concentrations of QU, NE and Hex on lesion diameter of banana anthracnose
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Fig. 5 Effect of inhibitors QU, NE, and Hex on phospholipase activity of C. musae and banana fruit
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