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Effect of 1-octen-3-o0l on soft rot of postharvest peach fruit

WANG Xiaozhao', HUANG Mingmingl, WANG Yuningz, YANG Wentengl, SHI Jingyingl*

1 Key Laboratory of Food Processing Technology and Quality Control in Shandong Province, College of Food
Science and Engineering, Shandong Agricultural University, Tai’an 271018, Shandong, China
2 Jining Center for Disease Control and Prevention, Jining 272500, Shandong, China

Abstract: [Objective] Soft rot of postharvest peach fruit, induced by Rhizopus stolonifer, causes huge
economic loss. Synthetic fungicides, which are effective for controlling postharvest diseases of peach
fruit, pose a threat to food safety, trigger resistance development in the pathogen, and pollute the
environment in the instance of long-term use. In this study, we explored the potential inhibitory effect of
the biogenic fungicide 1-octen-3-ol on soft rot of peach fruit, hoping to provide an environmentally
friendly fungicide for this disease and a reference for the control of soft rot in postharvest peach fruit.
[Methods] The peach fruit was fumigated with 1-octen-3-ol after the inoculation with R. stolonifer, and
the expression of disease resistance-related genes and activities of related enzymes were determined. The
effect of 1-octen-3-ol on the hyphae and spores of R. stolonifer was investigated in vitro. [Results]
Fumigation with 1-octen-3-ol at 55.80 ug/mL reduced (P<0.05) the incidence of the disease and lesion
improved the expression of nonexpressor (NPR1I),
pathogenesis-related protein 1 (PRI), chitinase (CHI), and [-1,3-glucanase (GLU) genes, and the
activities of CHI and GLU. The in vitro experiment showed that 1-octen-3-ol could inhibit the growth of

diameter and of pathogenesis-related 1

R. stolonifer hyphae on the plate and destroy the cell structure of mycelium. Moreover, 1-octen-3-ol could
reduce the content of ergosterol in mycelium (P<0.05) and effectively suppress the germination of R.
stolonifera sporangiospores and the elongation of germ tubes. It caused reactive oxygen species (ROS)
burst and mitochondrial damage by destroying the membrane structure of spores, resulting in apoptosis.
[Conclusion] 1-octen-3-ol can not only directly destroy the hyphae and spores of R. stolonifer, but also
induce systematic acquired resistance (SAR) of peach fruit to inhibit the spread of postharvest soft rot.

Keywords: 1-octen-3-ol; peach fruit; soft rot; Rhizopus stolonifer; postharvest disease resistance
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Table 1  Primers used for real-time qPCR analysis
Gene name Primer sequences

TEF2 F: GGTGTGACGATGAAGAGTGATG
R: TGAAGGAGAGGGAAGGTGAAAG

NPR1 F: GGAACTCGCCAAGGAATACG

R: GAAATCAACGACGGGTCTACAA
PRI F: TGCCCAAAACTCACCCC

R: TTCTCCGCCACCCACAT
CHI F: GTTGCTACAGACCCTGTTAT

R: TGGAGCCGACAAGTCAGCAG
GLU F: CCCATCATCCGCTTCAT

R: CCCAGGTTCCCATCTTGT

1.2.3 HESRSC CHI # GLU Bg5E MR E
PABARIL T MY, 2 B8 Boller 451
i, ARPEFREM ST Y Gle-NAc fEitaE
FEST CHI MG, LABHEN 0.01 A~658 B (T i
o 1 ANEEEYE AL (U), CHI ¥4k Ulg FW.

DLE AT Z B M IEY), 2R Ghaouth 21 fy )7k
W& GLU {67, DL et ah 30 min ik b
ORI | mg AR LN 1 AN ERTE T HRAAL(U),
GLU #1478 U/g FW,
1.3 1-Fk-3-BExt dR iR S 22 pHIHIR 36
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KB EEEFRL, BARRIRR 1 -3-5
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P, (5 75 LR 4% 2 (R 29k B2 0301 Ry O (R R,
control), 37.20, 55.80., 74.40 pg/mL. B EE
6 mm WEVEET PDA it b, BH)E
(25+1) °C ¥ g5, 4y BI7E 12, 24, 36. 48, 60,
72 h R B AR
1.3.2  1-FGE-3-BEXNERIRE R LB ML
pp=A0]

W FIRXTIEA S 55.80 pg/mL 1-3E4E-3-FEAb
FRLH IR B AE(25+1) °C 5535 72 h I, BHEgs
FEUIRE TR/ NG, 78 2.5% 0% B 2
W, IFAE 4 °C NREE R . FHIREE hiRiEe)s
H ] 1% 3R [E S W T 4 °C FREE 6 ho fdi R
PREE OB ROK G, B, Y. B4, i
% 5L T B R (JEM-1200 EX) R 223001 Ui
133 BEAZAEBRS=MNE

FATHLAR G FR 1 JE AR B B2 D0 F B
WER B, FERE A 20 mL 4% B A B A
(potato dextrose broth, PDB)5 57 5+, (25+1) °C
FRERIE 3 d. WA 22Kk, MR KER, ¥
PEH B RS R R, ORUE & A% TR 22 40
HH 2 go B 1-2FME-3-BH e SR L5 1
R 22K FET 0 (B4, control),37.20.,55.80,
74.40 pg/mL 1Y 1-2FH5-3-FEH, 203 FALHUS I
24, 48, 72 h WAER 21k % M. KA Liu %"
M5, BUEIRHE22 1.0 g, HIA 10% KOH (1)
BV 15 mL RAT, 80 °C /KA 24K 90 min, A4
REREIMAAREBEHFE: 30-60 °C) 15mL, 42
B3 W, BIFREOR, REBETKERK, BZET
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Figure 1

2
t/

A ERE 1-315-3-B2 EAA AL IR 3 B R LA FE R R 32

Effect of 1-octen-3-ol fumigation at different concentrations on soft rot of peach fruit. A: picture

of peach fruit inoculated with R. stolonifer after 72 h; B: disease incidence; C: lesion diameter. Means+SE of
three replicate experiments are shown. Means with different letters are significantly different at P<0.05.
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VI -3-TE Ry 25 AR B IR B 74.40 pg/mL B, 7E
72 h PR 2R TR A AR KBk e e i
24 1-FEFK-3-BEERITEZ A MUEIE
AU

7 S L Bt SR, o HE A A T 22 AR o i R
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Figure 2  Effect of 1-octen-3-o0l fumigation treatment on the relative genes expression and defensive enzyme
activities in peach fruit. Genes expression of NPRI (A), PRI (B), CHI (C), GLU (D), and the enzymes
activities of CHI (E) and GLU (F). Means+SE of three replicate experiments are shown. Means with different
letters are significantly different at P<0.05.
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(A)

.80 pg/mL

B3 1-F&E3-BENaRRERLE KT

C
N—

100

N ©
oS O

[\
S

Plaque diameter/mm
o 8 &

74.40 ng/mL 12 24 36 48 60 72

Treatment time/h

Figure 3 Effect of 1-octen-3-o0l on the growth of R. stolonifer hyphae on the plate. A: picture of the growth
inhibition of R. stolonifer on the plate after 72 h; B: plaque diameter (mm). Means+SE of three replicate
experiments are shown. Means with different letters are significantly different at P<0.05.

4 1-FEH-3-EEFRLIEN ERIRBHULS RIS

Figure 4 Effect of l-octen-3-ol fumigation treatment on the microstructure of R. stolonifera. A: cross
section of control group, magnify 25 000 times; B: cross section of treatment group, magnify 25 000 times; C:
longitudinal section of control group, magnify 25 000 times; D: longitudinal section of treatment group,
magnify 25 000 times. CW: cell wall; L: liposomes; M: mitochondria; N: nucleus.

25 1-ER3-BENERREZAREESE
A

1= Wi -3-TEX T 22 1A S2 [l T %) 5 Wi a5
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FIXTREAIY 61.14%; HUREEHEINE] 74.40 pg/mL
BF, 22 A B3 2O TR, A R B Y
25.15%. LA LSRR, 1-2F0-3- 1 B 78 A 3k
T SR AR DA A B i, BRH DA
SERRTRER: 12 W-3-F) — A EE ZAE A A
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Figure 5 Effect of 1-octen-3-ol fumigation on the
content of ergosterol of R. stolonifera. Means+SE of
three replicate experiments are shown. Means with
different letters are significantly different at P<0.05.
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Figure 6 Effect of 1-octen-3-ol fumigation at different concentrations on R. stolonifera spores germination
and tube length. A: germination rate; B: tube length; C: the pictures of spores incubated for 6 h after
55.80 pg/mL 1-octen-3-ol treatment, (Ca) control group, (Cb) fumigated for 24 h, (Cc) fumigated for 48 h,
(Cd) fumigated for 72 h. Means=SE of three replicate experiments are shown. Means with different letters are

significantly different at P<0.05.

<l actamicro@im.ac.cn, & 010-64807516



FHEIE | A, 2022, 62(12)

4887

2.7 1-FH-3-BENERRERFEBE M.
ROS &£ K&K MMP 9520

A P YRR 7E 1260 -3-FE 7R Ab PR
ARG F RS LB TA). TEALTE 24 h
Je, X BRI ORI BN s 2, kS 1
fi-3-FE B ZE I (R A R, AR FRAL LT (o
TN, 24 55.80 pug/mL 1-F4-3-BEAbFE 72 h
mF, Hf 7yl 3933%, Ji X4
18.15 5. LA 45K, 1-2¢M-3-WEAb BRI 0
TSN, SRR N HAE BRI
YEF(P<0.05). EZEW R, YLHF 967 121
LI R, YT RE RsR . ikl 7B

(A) Aa

Control

(B) Ba

Control

(€) Ca

Control 24 h 48 h

E7 1-F&5-3-BEEFRLENERRER TR

fii7n, FI DCFH-DA JbRe I 4 A5 4R 2% £ 1
ROS & & o AL 1-2F0-3-FEAb B A 61 7 78 5 10
2 (0 R B I I T Ab PR (P<0.05), 4
1-VI-3-TEEEZE A0 3 24 h 5406 4.13%89 411
WIRGREIE, XTI 3.13 5. FEE LB
NN N OB SO ok (0 R O = 17 B T ) | B 4
72 h i, 476 10.83%M M FFERG I K T R
FIR sk asit, XTI 8.21 f5. Kl 7C &
IRISE T IC-1 JeRTAl ) MMP 2538, AT LUE
Hh Bt A PR (] B RE R, R R SR 5B Y EE
FREF R (P<0.05). Y 1-FM-3-FEEZE A
72 h I B rp A G 55 R R 1Y 5.72 1%

\O

= 50 a
% 40!
%030- b
£ ‘

= 10/
2ol < s I M
~ 0 24 48 72
.  Fumigation time/h
2

8

EREe i
i 10‘{ b
2%

5 5 d

= 0 02448 7m2
8 Fumigation time/h

JC-1 staining rate/%
O O O O O

Fumigation time/h

Figure 7 Effect of 1-octen-3-ol fumigation on spores of R. Stolonifera. A: PI staining of control group (Aa),
fumigation for 24 h (Ab), fumigation for 48 h (Ac), fumigation for 72 h (Ad), determination of spores
damage by PI staining rate (Ae); B: DCFH-DA staining of control group (Ba), fumigation for 24 h (BDb),
fumigation for 48 h (Bc), fumigation for 72 h (Bd), determination of ROS content in spores by DCFH-DA
staining rate (Be); C: JC-1 staining of control group (Ca), fumigation for 24 h (Cb), fumigation for 48 h (Cc),
fumigation for 72 h (Cd), determination of MMP by JC-1 staining rate (Ce). Means+SE of three replicate
experiments are shown. Means with different letters are significantly different at P<0.05.
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