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Antibacterial activity of Citrus limon and its effects on biofilm formation to
seven common foodborne pathogens
ZHU An-ni, YUAN Ning, TANG Jun-ni, WANG Qiong, SHI Hui, MA Yi-sa-lan, CHEN Juan, MA Li

(College of Life Science and Technology, Southwest University for Nationalities, Sichuan Chengdu 610041, China)

Abstract: Objective To explore the antibacterial activity of lemon peel and pulp fresh juice against seven common
foodborne pathogens and its effects on bacteria biofilm formation. Methods The fresh lemon peel and pulp juice were
prepared by juice extractor. The total acids of fresh lemon peel and pulp juice were determined. Volatile compounds of
lemon peel and pulp fresh juice were extracted by headspace sampling and the extracts were detected by gas
chromatography-mass spectroscopy (GC-MS). The antibacterial tests of lemon peel and pulp fresh juice were examined on
tryptic soy agar (TSA). The bacteria biofilm formations were tested by tube method and 96-well method. Results The
total acids were 98. 86 g/kg for pulp fresh juice, and 6. 05 g/kg for peel fresh juice, respectively. GC-MS analysis showed
limonene, y-terpinene, «-terpineol and citral were the main volatile compounds in lemon peel and pulp fresh juice. The
growths of seven target pathogens on TSA were inhibited distinctly by lemon pulp juice and did not affect by lemon peel
juice. The tube and 96-well methods for the bacterial biofilm formation tests showed that the lemon pulp juice had obvious
inhibition to several bacteria biofilm formation, and lemon peel juice had obvious promoting effects to most bacteria biofilm
formation. Conclusion The effects of lemon juice on common foodborne pathogens and their biofilm formation provide
meaningful scientific data for the prevention and control of foodborne pathogens.
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Table 1 ~ Main volatile compounds of lemon peel fresh juice
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Figure 1  Antibacterial activity of lemon peel and pulp fresh juice against seven foodborne pathogens
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Table 2 Inhibition zone size of lemon peel and pulp fresh

juice against seven foodborne pathogens
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Figure 2 Influence of lemon peel and pulp fresh juice on seven foodborne pathogens biofilm formation by tube test method
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Figure 3 Influence of lemon peel and pulp fresh juice on
seven foodborne pathogens biofilm formation by 96-well

culture method
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i E.BH HiAAEEE(limonin) FAXEZRAFTLLRALED RE M FHIIABARYE O Hh, 7
‘OKRRM I8 Ak SD XK A A A KA RERA  MALS 4 %% B4 Limonin 28 (50,150 mg/kg) , i 4 # §
6 A, X¥H 7 A KA Morris Kk ol £ KR F Tl A, 347 K R f i A R ALK R AR S
M, R 5 REZxrEasat, Limonin 3 AH ZTAKXKERBR T S KA RE P HRRYD R SR NA DR
VL ETRARFREFPFEREATERM R LA TSP A ZLREF a1 o & 3) 24234 % 23w, B &F Limonin
RE AR R B A R ARG R R =B MS AR F KT 3 & e A R 4 4P AR R AL A AL B S R R T AL
BrE N RIEMR P ERAAMNE S, i Limonin R A EARRERANF I LN, RBIWALRG KA
WAEA— RN R EGER,

KR Az % F; RE; RAK; FT20e; Moris KT ; REL; RUER S
hE4EE.R155.5;5865.172 X kAR RS A NEHS:1004-8456(2016)01-0022-06
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Effect of limonin on learning and memory ability and antioxidant capacity of natural apolexis rats
LI Lin-zi, HU Wen-min, TANG Liang, ZHANG Ling, ZHANG Li-jing, HU Zhi-hang,
CHEN Jian-guo, LIU Dong-ying, LIU Zhen, WANG Yin
(Zhejiang Academy of Medical Sciences, Zhejiang Hangzhou 310013, China)

Abstract: Objective This study aims to investigate the effects of limonin on learning and memory abilities and
antioxidant capacity of natural apolexis rats. Methods 18 months male SD rats was used as natural apolexis model, and
randomly divided into control group and limonin group (50, 150 mg/kg), and then continuous lavage for 6 weeks. At
seventh week of the experiment, the learning and memory ability were determined by Morris water maze, and the oxidation
and anti-oxidation ability was detected in rat serum and brain tissue. Results Different doses of limonin could reduce the
time of reaching the end and the total distance of swimming, the times through original security platform, the original
security platform in quadrant activity time and distance in space exploration test were significantly increased, and limonin
could reduce MDA and Lipo levels in natural apolexis rats serum and brain tissue, increase the SOD, GSH-Px activities in
serum and brain tissue and the ability of T-AOC in brain tissue. Conclusion Limonin could improve the learning and

memory ability of natural apolexis rats, improve the antioxidant ability of brain tissue, delay the aging of the brain function.
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