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Abstract: With the aim of obtaining a new type of green fungicide that is low-cost, safe and highly efficient, this study
investigated the antibacterial activity of Cinnamon leaf essential oil and its feasibility as a quorum sensing inhibitor
(QSI), and explored its biocontrol effect on bacterial soft rot disease. In this study, the chemical composition of Cinna-
mon leaf essential oil was analyzed by gas chromatography-mass spectrometry (GC-MS), and the effect of Cinnamon
leaf essential oil on the biological control of bacterial soft rot disease was studied, and the effect of Cinnamon leaf es-
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sential oil on inhibiting the soft rot pathogen Dickeya fangzhongdai Onc5 quorum sensing system was determined. It
was indicated that a total of 16 major constituents were identified in Cinnamon essential oil and the main components
were isopropyl palmitate (52.15%), cinnamaldehyde (23.02%) and isopropyl myristic acid (18.80%). Broad-spectrum
antibacterial tests showed that the Cinnamon essential oil extracted from leaves had a significant inhibitory effect on
five types of bacteria, including Chromobacterum violaceum ATCC31532, Pectobacterium carotovorum subsp.
carotovorum, Escherichia coli ATCC25922, Serratia marcescens H30, and D. fangzhongdai OncS. The minimum inhib-
itory concentration (MIC) of Cinnamon essential oil against the soft rot pathogen Onc5 was determined to be 2.5%o.
Without affecting the normal growth of D. fangzhongdai Onc5, Cinnamon essential oil could weaken its flagellar motil-
ity and the release of PCWDEs, controlled the swimming and swarming of D. fangzhongdai Onc5, and effectively in-
hibited the soft rot pathogen. At sub-inhibitory concentrations (1/2MIC and 1/4MIC), Cinnamon essential oil was able to
inhibit the activity of the plant cell wall degrading enzymes (Cel, Pel, Prt) of D. fangzhongdai Onc5, thereby limiting
the ability of pathogen to invade plant cells. In order to further verify the antibacterial effect of Cinnamon essential oil,
D. fangzhongdai Onc5 treated with 1/2MIC Cinnamon essential oil was inoculated on carrots, cabbage, potatoes and
white radishes, and the results revealed that the pathogenicity of the bacterial liquid attenuated significantly. The re-
search found that Cinnamon leaf essential oil exerts antibacterial effects by reducing the secretion activity of extracel-
lular degrading enzymes and flagellar motility of D. fangzhongdai Onc$5, thereby influencing its quorum sensing system.
It has application prospects employed to control postharvest soft rot in fruits and vegetables as biological means,
providing theoretical basis and technical support for the preservation of agricultural products and the green prevention
and control of diseases.
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Tab. 1 Main components of Cinnamon leaf essential oil
Compound name Moleular  Retention Relative
formula  time/min  content/%
FE i R S N g Ci9H350, 29.500 52.15
isopropyl palmitate
e H s CoHsO 17.715 23.02
cinnamic aldehyde
N &5 R S TN g Ci7H340, 27.470 18.80
isopropyl myristate
E=+Ek Cy7Hs6 33.090 1.56
heptacosane
[SEERES CoHsO 18.332 0.40
cinnamaldehyde
T i 12 S5 79 i C,1H4,0, 31.239 0.13
isopropyl stearate
oK C;HsO 8.527 0.12
benzaldehyde
octadecane, CyeHs4 33,782 0.11
3-ethyl-5-(2-ethylbutyl)
octadecane, 3-ethyl-5-(3-3) CyeHss 31.881 0.06
+ ke ER Ci5H300, 29.492 0.04
pentadecanoic acid
KR HNE CoHoN 16.260 0.04
benzenepropanenitrile
2-FH -3 e i CeH120 38.250 0.03
2-methyl-3-pentanone
2- fifil CeH 1,0 39.250 0.03
2-hexanone
3-hydroperoxyhexane CsH 1402 4.121 0.03
H e 5 79 g C15H300, 25.082 0.03
isopropyl dodecanoate
octadecane, CyeHs4 30.901 0.02

3-ethyl-5-(2-ethylbutyl)-

R 2 MEME#EX 5 &R E

Tab. 2 Inhibition of the activity of Cinnamon leaf essential
oil against five types of bacteria
T
. Bacteriostatic ring/mm
T IR —
Pathogenic bacteria PAEER RS i
Essential oil from CK
Cinnamon leaf
A T 2 (AT 22.02+0.17*  6.00+0.00°
( C. violaceum ATCC31532 )
TR AU BTSN 22.58%1.04"  6.00+0.00°
( P. carotovorum subsp. carotovorum )
UN /LaEt 23.54£2.16*  6.00+0.00
(E. coli ATCC25922 )
LTV G 18.63£0.46"  6.00+0.00°
( S. marcescens H30)
BRI 20.18+0.48"  6.00+0.00°

( D. fangzhongdai Onc5 )

e FFAR/NG FRFRIR 253 B (P<0.05),
Note: Different lowercase letters in the same row indicate sig-
nificant difference (P<0.05).



%128

LT & . AR MR A0 ) S 8 18 Dickeya fangzhongdai OncS BUR T AT 5T

3025

1.8 -
1.6 e —
1.4 -
12 +
g 1.0Ff
S o8} —CK
0.6 - — 12MIC
04 1/4MIC
02
0 L 1 1 1 1 1 1 1 1 1 1 1 J
0 3 6 9 12 15 18 21 24 27 30 33 36 39
At ] Time/h
B 1 AEREREMEH D. fangzhongdai Oncs
KRB
Fig. 1 Effects of the different concentrations of Cinnamon

leaf essential oil on the growth of D. fangzhongdai Onc5

Onc5 WA K TCRE M .
2.4 MEM#m*T D. fangzhongdai Onc5 B &
1Z B B 4 i

AL E AR FEREE (2MIC, MIC, 1/2MIC,
1/4MIC ) RH:MHEIMXT D. fangzhongdai Onc5 [
i3 (swimming ) F1¥ 8L ( swarming ) 2 Ffiz )
JrasEm, A5 RME 2 UoR, REEMORE AL BE
M T D. fangzhongdai Onc5 HYiEFs, 1/2MIC A
Tl P it Ah B A A0 R 9 3h AN RGOS S T RS R
B E CK Y 71.71%F0 57.82%; PR R i
TR R R, A B i S RN YT HIGE 3 Y AT RS B S R
/N, TR AT A% IR B 5 PR AR R i v B 2 ] 2 A
KKFR ., RUIAEMHAFIMXT D. fangzhongdai
Onc5 MWIHEARZ S A I WA HIAER, REw s 40w
R EE T
25 BHEMFEMXT D. fangzhongdai Onc5 184
4 R B P fi i TS 1 RO D U 4E R

PCWDEs J& D. fangzhongdai Onc5 Ttk

Prt Cel

OBURE T, o A L RE 20 . B
G gy, MR A SRR, INE| &K
JERREC, SRR E RIS R 3 R, B
R T AL BRI A D, fangzhongdai Onc5 1)

Eil

o0
(=]

(=)
(=]

B HR
S

Diameter of the antibacterial zone/mm

(3]
(=]

(=]

CK 2MIC MIC 1/2MIC 1/4MIC
A3 Treatment

B
&

0
(=]
1

&
o
3

G

Diameter of the antibacterial zone/mm

>

B
<

MEEE

[\
(=]

(=]

CK 2MIC MIC 1/2MIC 1/4MIC
LbF8 Treatment
ns FRTLWFRER, *FREREBFE (P<0.05),

ns indicates no significant difference, and * indicates significant
difference (P<0.05).

E 2 PiEr#Eim*t D. fangzhongdai Oncs
BEIEHHEIT
Fig. 2 Effects of Cinnamon leaf essential oil on the swarm
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Fig. 3 Effects of the different concentrations of Cinnamon leaf essential oil on the activity of cell wall
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[ei) e FEE A RE RS I X Pel . Cel A1 Prt 5 A 4011
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M 4 AT 0L, A BHPEXT IR, B8 D.
fangzhongdai Onc5 & 1/2MIC [AJEE RS 7l 7 b B
Ja, WREXTNESE . SR [ M MY
1RYLPE B I 5S , TURIR AR ) JE e e B a2
AKX D. fangzhongdai Onc5 WIEUR
A B W VR, A R 1k S AR e
HAP
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Fig. 4 Efect of 1/2MIC concentration Cinnamon leaf
essential oil on the pathogenicity of D. fangzhongdai Onc5
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