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Study on the antibacterial effects of essential oil of dried tangerine peel on
Escherichia coli
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ABSTRACT: Objective To explore the antibacterial effects of essential oil of dried tangerine peel on Escherichia
coli. Methods In this study, the representative 5-years-old Pericarpium citri reticulatae ‘Chachiensis’ (PCR-C)
from Guangdong Province and model Escherichia coli (E. coli) ATCC25922 were selected for the relevant research.
The essential oil of dried tangerine peel was extracted by steam distillation. The components of essential oil were
analyzed by gas chromatography-mass spectrometry, the minimum inhibitory concentration (MIC) of essential oil of
dried tangerine peel against E. coli was determined by a full-wavelength microplate reader, and the antibacterial
mechanism of essential oil of dried tangerine peel against E. coli was explored by analysis of changes of the E. coli
growth curve, biofilm formation, concentration of intracellular macromolecular substance, and lipase activity. Results
(1) The ratio of the essential oil of dried tangerine peel was 7.42%, which included 46 kinds of volatile compounds

with a total content of 976.93 mg/g identified, the main component of essential oil was monoterpenes (13 species,
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927.72 mg/g, 94.96%), and D-limonene (578.31 mg/g, 59.20%) was the highest volatile component amongst all

detected compounds. (2) Antibacterial effect of essential oil of dried tangerine peel on E. coli was obvious, and the

minimum inhibitory concentration was 1.28 mg/mL (pH 7.5, 37 °C), which met the sensory requirements of food

addition. (3) Essential oil of dried tangerine peel could inhibit E. coli mainly by reducing metabolism of cellular lipid,

inhibiting cellular synthesis of 5'-adenylate triphosphate (ATP) and biofilm synthesis, prolonging the adaptation

period of cells and reducing cellular growth and reproduction. Conclusion Antibacterial effect of essential oil of

dried tangerine peel on E. coli is obvious, and it has good application prospects.
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Table 1 Volatile compound compositions of tangerine peel essential oil

a4 TRERFEEL TEMEE R T (miz) B /(mg/g) ERERD
oI 926 77,91, 92, 93, 94 11.53+1.50 1.18+0.15
o-JE M 933 77,91, 92, 93, 94 33.91+2.98 3.47+0.29
B 948 39,41, 91,93 0.39+0.04 0.04+0.01
F i 973 77,79,91, 93 2.54+0.18 0.26+0.02
B-IRNG 976 69,79, 93 26.17+3.66 2.68+0.37
B-H e 991 41, 69, 93 29.99+4.80 3.07+0.48
o-IK TG 1005 92,93, 136 1.23£0.12 0.13+0.01
o=t 1018 93,121, 136 3.08+0.24 0.32+0.02
PR IR 1026 120, 134, 135 102.91£11.15 10.53+1.11
D-Frig 1033 93, 134, 137 578.31+55.13 59.20+5.51
B-I B i 1049 41,91, 93 0.93+0.10 0.10+0.01
V-1t it 1059 81,137 125.31£9.22 12.83+0.92
LN 1089 32,93, 121 11.45+1.49 1.17+0.15
P (13 Rl - - 927.72491.57 94.96+9.16
ity B 1378 164,205 0.85+0.12 0.09+0.01
B-EER T 1392 105, 120, 161 0.64+0.06 0.07+0.01
YaRE 1422 41, 69, 93 3.48+0.37 0.36+0.04
oA VT I 1456 69,93, 133 0.37+0.03 0.04+0.01

D-7 g 1484 91, 119, 161 0.22+0.03 0.02:0.001
o-IE IR 1498 81,93, 105 1.19£0.20 0.12+0.02
o= W 1511 69, 93, 107 5.29+0.56 0.54+0.06
(H)-0-EERE Tl I% 1526 134, 161, 204 1.03+0.09 0.11£0.01
A5 25 95 (8 ) - - 13.06=1.69 1.34+0.17
I R 1101 55,71, 93 0.59:+0.06 0.06:0.01
4-FA i 1179 54,153 2.27+0.27 0.23+0.03

K A A -8- B 1188 43,91, 135 0.68+0.06 0.07+0.001
o-FA 1192 41,79, 81 1.82+0.25 0.19+0.03
M= e e 1221 41, 84, 109 2.12+0.25 0.22+0.03

B 1230 55,69, 82 0.35+0.03 0.04+0.001
AT R 1234 41, 84, 109 0.76+0.06 0.08+0.01
(7 Fin - - 8.58+0.51 0.88+0.05
S 1207 41,43,57 1.27£0.17 0.13+0.02
E PN 1276 67, 68,79 0.67+0.10 0.07+0.01
o-HITHE 1758 41, 55,93 6.59+0.56 0.67+0.06
(3 i) - - 8.54+0.94 0.87+0.09

LR B 1355 43,69, 81 0.21£0.02 0.02+0.001

L RFE AL RE 1366 41, 43, 69 0.22+0.03 0.02+0.001
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st PRERFREL FEMEE BT TR/ (mg/g) B EY%
2-FY e B2 R R P g 1411 77, 104, 165 13.11£2.23 1.34+0.22
RWAY AT 1927 87,101, 143 0.13+0.01 0.010.001
S 2 Y g 2097 95, 96, 109 0.23+0.02 0.02+0.01
SRR 2 F g 2104 79, 80, 95 0.11£0.01 0.01+0.002
fik(6 Fh) - - 13.99+2.09 1.43+0.21
H A 1290 91,207, 222 0.32+0.03 0.03+0.003
iy 1297 91, 135, 150 1.17£0.10 0.12+0.01
X E AR 1306 91,207,222 0.82+0.07 0.08+0.01
2-H I -4- L TR By 1317 107, 135, 150 0.210.02 0.02:+0.002
(4 Fh) - - 2.52+0.38 0.260.038
R A 1139 27,43, 67 0.90+0.15 0.09+0.02
AL AT 1587 41,43,79 0.46+0.05 0.05+0.005
(+)-7F Fr 1246 91, 105, 107 1.62+0.15 0.17+0.01
IE+7SR 1968 41, 60, 73 0.18+0.02 0.02:£0.001
H A R 1236 77,107, 122 0.40+0.04 0.04+0.01
HoAta(5 Fiy - - 3.56+0.31 0.37+0.03
S (46 Fi) - - 976.93+99.43 100.00+10.57
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Fig.l Antibacterial effects of different mass concentrations of
essential oil of dried tangerine peel on E. coli ATCC25922 (n=3)
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2.4 [FREEHXT KB EE YRR R AR

CK 5 DMSO 4i[HJe2z 5 3, P>0.05), R 1%/
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B2 AT B R B RSN E. coli ATCC25922 A= 1K i 2k (54 I (n=3)
Fig.2 Effects of different mass concentrations of essential oil of dried tangerine peel on the growth curves of E. coli
ATCC25922 (n=3)
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Fig.3 Effects of different mass concentrations of essential oil of

dried tangerine peel on the biofilm of E. coli
ATCC25922 (n=3)
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B R i v 8 ) T, X K T R i S e 4 5
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KA TR IR 1D Tt 56 F B S35 (1 4, ANOVA, P<0.05), Tfii
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Fig.4 Effects of different mass concentrations of essential oil of

dried tangerine peel on the lipase activities of E. coli
ATCC25922 (n=3)
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Fig.5 Effects of essential oil of dried tangerine peel on the content

of extracellular DNA, RNA and other macromolecular substances of
E. coli ATCC25922 (n=3)
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