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Antifungal Activity and Potential Mechanism of Isodon serra Extract
Against Colletotrichum musae

WU Miaohong, LIN Baomei, LIN Qiaoli, WU Shuijin, LI Yuesen, ZHANG Shuai, LI Haiming"

(Fujian Academy of Agricultural Sciences, Institute of Subtropical Agriculture, Zhangzhou 363005, Fujian, China)

Abstract: In order to explore the natural antifungal agent of controlling banana anthracnose, antifungal activity of
Isodon serra extract against Colletotrichum musae was evaluated by inhibition of mycelia growth and controlling
activity test on banana fruits, and the potential mechanisms were investigated by studying the effect of . serra
extract on the mycelia cell integrity, mycelia morphology and activity of enzyme related to energy metabolism.
The results showed that ethanol extract of /. serra and its different polar solvent extraction fractions had obvious
antifungal activity against C. musae. Among them, petroleum ether fraction had the strongest inhibitory ability, its
medium inhibitory concentration on mycelia growth was 0.18 mg/mL. The test of controlling activity on banana
anthracnose showed that different concentrations of petroleum ether fraction decreased the lesion diameter of
banana significantly compared with the control group (P<0.05), and the lesion diameter of banana treated with the
extract at 4 mg/mL had no significant difference with the positive control (P>0.05). The integrity of C. musae
mycelia cell was damaged significantly after incubation with the petroleum ether fraction, leading to the increase
of cell permeability, moreover, the plasmolysis, shrinkage and crack in mycelia were also observed, and the

damage degree was concentration-dependent. The enzyme activities of succinate dehydrogenase, malate
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dehydrogenase, ATP synthase and ATPase decreased by 23.56%, 60.51%, 9.01% and 32.01% respectively with the

petroleum ether fraction treatment. In conclusion, these findings suggest that the antifungal mechanisms of 1.

serra extract against C. musae could be attributed to the disruption of cell structure and the effect on enzyme

activities related to energy metabolism. Isodon serra extract could be used as a potential fungicide of controlling

banana anthracnose.

Key words: Isodon serra; Extract; Colletotrichum musae; Antifungal activity; Antifungal mechanism
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Prog. PR EE 1Y, R, R ER
B G AR . D ERTRE . BRIEIERE A
L Sy TSI =7 = o e v N S T P I P s |
S5 A A B T B R A A A U,

T 5% T 1% 8 58 B 0t A 85 R JEL 1A 41 ) AR
AR TS o ARSTHIEFL 1% 8 S BN 5 5
TR JE TR B 22 AR K R A BE AN B A5 S SR TH
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1R ¥ (Isodon serra) T 2023 4F 8 A K4 H 45
B e T BT WU IR B R R 2 1 (24°52/52"
N, 116°2'19" E), R&EAEKHIZ) 6 AN H R Ei1E 70 cm
DA B (R AR M b3 2 AR DRI o B AR R T T
(Colletotrichum musae) ] B 48 MV AP widh TA%
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YN ERHEER . A RAAE KT 84 h i,
R BREFIMERN =02 A, FIR AR
84 h MWK AR E A KRR, B GHES
3 o 4% AR A 2T B 22 A KA 26« i 26(%)=
Ol FRVZH B 78 B - AL R A B 7R ELAR)/ O IR B R
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Yot 525 S5O T8, BUH DRI 10 ul
CFW i, M 10 s JGEIMA 10 uL 10% (w/v)
NaOH A IR A, WHCE =R EIE A I, &
T E 2O R TS, FMEEES 3R

B 22 1 AR N HE T R s B 22 i 9 ) I
i R A7 10 I 2 2% AR i s . HE
AR 1.5 g W2 BT AR, 25 60 mL
WRESY 5924 0 (CK). 0.5, 1.0+ 2.0 mg/mL IR FE
PERUVIIRT, FeAIRAIE LD e T, il oA
RHSE L. FIRRARE T 28 CHEERK Tk
P, AIFE 2. 4. 6. ShIFFEUH 10mL, FIHESZH
A 2 SR, 0N Lo KR A IE ik /K b AL B
10 min, AHEENEILBESE, 10 L. B0
HE 3 IR FXTHESH(%)=(L1-Lo)/ (La-Lo)*100%.

BATESNEBMEMME HLLHE)E, B
DR 22 5% R E E 4 h, BERE IR AR
B AR BT AR BT B AT T R OB
(SEM) A1 Hit 1 1 2 8% (TEM) AL 22

Ae B QU AH 5% B 0 1 W 2 W 22 b,
SDH. MDH. ATP & . ATP By 1 42 A X
AV BT E, FAEEES 3 K.

1.3 |G-

RIS E R ST H A =] 73 R A Excel 2007, 45
RULPEEARHE IR IR; KA SPSS 22.0 Giih-#f4:
HBET ANOVA 77 Z 58T, P<0.05 £REREE; K
i Origin 2019b A 1E A

2 SR

2.1 XTEERIEE R HIEE
2.1.1 KRR IE TR PR 22 A K R 5 )

ME1: A, B o] WL, B 55770 (8] 284, 2 mg/mL
ANEREE AR R ) 2 KR A R R, H
o CK ZH A1 Et-Aq 2110 B 22 AR KB L 0T, K597 96 h
Jo . FLBE 22 BEARKTHTARG, #T EAR 2 9 8.00 Al
8.01 cm, ifj Et. Et-PE. Et-EA. Et-nBu At (¥ 1% 22
AR B e H, JEFE 96 h JEwVE BLAS N
2.57. 2.18. 2.93 F14.18 cm, Et-PE &bF (#2244
KRS, WE 1:C AL, 7F— @i aEikEuHE
W, AN IF)E 8 B SR U B 22 AR K R 2 38 ik
& 2R EOR R(Bt-Aq BRAD), BEERERR S, #1
HlR SRk ETHE TP, BE 1 R, Et. Et-
PE. Et-EA. Et-nBu X} 5 22 £ K [¥) ECso 5 514 0.27.
0.18. 0.31. 1.51 mg/mL, Jl|§E 71~ Et-PE>Et>Et-
EA>Et-nBu>Et-Aq. ¢ L, R EEERY) K IHAR
WAV FRIAE R AL T, 4900501 7 A 0 T B 12 A SR )
& Et-PE.
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Fig. 1 Effect of Isodon serra extract on mycelia growth of Colletotrichum musae. CK: Blank control; Et: Ethanol extract; Et-PE: Petroleum ether fraction;

Et-EA: Ethyl acetate fraction; Et-nBu: n-Butanol fraction; Et-Aq: Aqueous fraction. The same below

1 IR SR UM A BT DA T 2/ E A A

Table 1 Inhibitory activity of Isodon serra extract on Colletotrichum musae mycelia growth

o == 7 v
Stfnu]:le Toxicit;& @E;}sﬂizﬁuation Regression cliiﬁr%:ion (mg/mL) ® ECso (mg/mL)
Et ¥=9.6 763In(X)+62.694 0.010~2.000 0.988 8 0.27+0.02¢
Et-PE Y=10.676In(X)+68.449 0.005~2.000 0.9973 0.18+0.00d
Et-EA Y=10.138In(X)+61.983 0.010~2.000 0.976 4 0.31+0.04b
Et-nBu ¥=10.351In(X)+45.736 0.010~2.000 0.988 0 1.51£0.13a

R FIEE 5 AN A B oR 2 57 i 3 (P<0.05). R

Data followed different letters indicate significant differences at 0.05 level. The same below

2.1.2 S0 A B AL SR IELIR (BT VA 20UR PE AbEE 5, 755 BE B4R 1 K B H IR AS [0 R 5 1 ik

IR AT S5 BB Et-PE 40 B 5 PR B, g%, HACHIRFESEIG K BIZ. £ 0.5, 2.0 fl
I SR EG-PE AP AERSIRIEHEEN(E 4.0 mg/mL Et-PE 4037 A5 BE B A2 50 A3 K 2
2). CK HEFRENRBEIEE i 8 7] O IE KBk, 11.220 9.78. 8.88 mm, b CK 49598/ 38.96%-
Befh 5 d E Bt EAKH] 14.56 mm. AFEIKFE Bt- 55.84%. 66.23%. 0.5 mg/mL 2 B R A0 HE 195 BE B
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ELEENEZERWP>0.05), Uil Et-PE A EHER
SRS I R RIE R ) KA
2.2 BRE BRI EERER KN EE
2.2.1 Et-PE X 1 22 41 Jfa 56 B M R e 3
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Fig. 2 Controlling effect of Et-PE against postharvest anthracnose on banana

FE M. 76 SEM A TEM W22 Et-PE A3 5 i
AR ARAL(E 3: B), /£ SEM K, CK 1%
AR SE 86, A B B9S8R, 0.5 mg/mL
Et-PE AbFH ¥ 5 22 32 [ g oA A, R I B AN 2R A,
B 22 25457540, T 2.0 mg/mL Et-PE AbF 5, W4
R I BARGE . FgEFIIRG, LA LR 24k
TR L. £ TEM F, CK H 280 £
MIMETE, Mg c%, fes 2B Rw0E, 4
JBE 55 41 i i S5 FHE , 0.5 mg/mL Et-PE A0 FE 1) B
LRSS AR S R, RIS R BLS, T
2.0 mg/mL Et-PE ACFRJS, T 22 H B =61 o B
B, AHMREAEAE, M RA . A3 C ATl CK
PIAE XS HE 3 R AR AN 225, 1 Bt-PE Ab#E 2~8 h 1y
AEXT LSRR Ty, E AR FR R 0 g T e A R
., 2.0 mg/mL Et-PE A A B 5 2K 11 26.10%
ETFE 80.93%, i8] Et-PE AEHLIA B 22 1 4H o BE AN
SRR, AT L P P AR DT R AR R, S BURE R HR
FHEIE.
2.2.2 Et-PE AP 22 B 5 A QU AH DG Bl % 1 R 52 1
SDH. MDH. ATP &l ATP /2 s 2K
AR E ARG, T A AR B 2 IR
A EEEH . W 4 7T I, 2.0 mg/mL Et-PE Ab# 5
Wi B 3% N FR(P<0.05), SDH 1% 317.81 N4
242.94 U/g, MDH &% 0.544 F[£%E] 0.215 U/mg,
ATP & RS B 120.36 R F£%) 109.51 nmol/(min-g),
ATP Fi% 1 1 40.47 F R3] 27.52 pmol/(h-g), 737
P& 23.56%- 60.51%- 9.01%F132.01%. A] I, Et-
PE Kb ¥ fie 15 25 500 75 RE IR JH B e A QA G g 1R 7
P, AT 20 T AR

3 g

TR R R 1) = R AR W AE A e G 3l
B E AWM ES, BAEZMAEY
WEYER, WS, . wESR. AW AL
i 55 22), X Ly M) ot B 4 3 2 R B S A R B )
e, WHIFRNRBIME R B A LA @ v
SRR . X Ja AR 5L 3K BE v R A (Derris
fordii)ﬁ'ﬁ‘EF'@?%Eﬂ%ﬁﬂ%’]%‘%ﬁriiﬁﬁiﬁm
ECso N 0.24 mg/mL; ¥ L3EZPART 7 %A 10 mg/mL
HI X212 (Asarum caulescens) LR LRI
JREREE A 10 mg/mL XA BRI D76 R AR
F 0.2 mg/mL £H R; Bazie HEPRA 4 AWK (Acacia
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Fig. 3 Effect of Et-PE on the integrity of Colletotrichum musae mycelia

albida)~ Y G W (Prosopis juliflora) F1E] 2 S (Arge-
mone mexicana) 7 7K$HEY)(20 mg/mL)Ab 3 7 8 R
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B BRI BE EARI 66.23%, 5 0.5 mg/mL £
PR BTS2, R RN &
FERIH R B A W3 B BE 7T . Li SRS R 7 AT A
(Periploca sepium)HR ;¢ W S U ) = S0 FH e A2 L
AT AN IR T B A= HGES A 7 FooiE 40 i L B ) A )
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RENGE FARL . AR AR CUAF A SR B, Y32 3 ol 1
B B RIE R S A o 2 AR LSS T, X ]
Re AT AR MR S5 B oy BRI IR, 4R
Gy A AR B G R, DTSR I B A A1
Mo BTN RS RERHEF IR EBED T E & 1)
K& BA BEINEERHET8, Zhou 5P
Y B A T Tk RE G o B s 10 FRA e
i, B 16-LBEET B AR E. A
Bk Fy 15-F228-20- i A B . 3a- MBS B
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Fig. 4 Effect of Et-PE on enzyme activities related to energy metabolism of Colletotrichum musae mycelia

HPUB /R BaE e, HAE AL R Ed — AR
ACA T3 5 2R 0 Y B 5 AR 9 1 v 5 9 R R 3R
SRR 25 & R AEAE R

FLR A EE . AR R S A A I
BEbe, RedERPAifIEAS . HRPUAMSRYIBNGR, X4
MU BRI E RPN, GO R, R,
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