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Study on antibacterial activity of phenyllactic acid combined

with food preservatives
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Abstract; The antibacterial activity of phenyllactic acid (PLA) com-
bined with food preservatives against foodborne pathogens
Escherichia coli and Listeria monocytogenes was studied. The mini-
mal inhibitory concentrations were determined by broth micro-

dilution method and the interaction of PLA with food preservatives

was determined using the checkerboard test. Furthermore, the syn-
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ergistic effect of the optimized combination was evaluated through
the time-kill assay. Results showed that PLA combined with nisin
showed indifference effect against E. coli and additive effect against
L. monocytogenes. The interaction of PLA and ethyl p-hydroxy-
benzoate showed an additive effect against E. coli and L. monocyto-
genes. PLA combined with EDTA-Na; or e-poly-L-lysine was
observed indifference against E. coli and L. monocytogenes. PLA
combined with sodium benzoate or potassium sorbate exhibited syn-
ergistic effect against E. coli, and additive effect against L. monocy-
togenes. The dosage of PLA was decreased 75% . and that of sodium
benzoate or potassium sorbate reduced 50% , when PLA combined
with sodium benzoate or potassium sorbate against E. coli.
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T B RS 5 11 BRI A B B R R AR Sy PR e R
5512 B0 S ARG IR 5k VR S B RT BE s d S B LA SR R R
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130 5E
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L. monocytogenes (¥ I5c /N0 TR Wk BE . 45 R R B, R ZL W Xt
E. coliff) MIC {5~ 1.25 mg/mL, %f L. monocytogenes I
MIC {2}y 2.25 mg/mL, 53 FHE WP IR R— 8- F
B AT 2 MRAR 7S B R TR R R TR AL IR A 6 BB
R, KXt E. coli Fl L. monocytogenes 1) MIC {H 45 5| K
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MIC g . Z MK T 5%t E. coli 9.5 Geornaras 21 il B 57 45
— 30 H R Nisin, {HH HABHE I 35 22 [RH L. monocy-
togenes s H: MIC {H & 0.25 mg/mL, i % &5 22 & A ¥ &
E. coli KM AE M s EDTA-Na, %} 2 #4878 18 9 MIC {E 4 [
¥y 0.625 mg/mL; XF 5 HE K R & Bi X E. coli
L. monocytogenes i) MIC {5 43 %] & 0.625,1.000 mg/mL; [l
FLERHT XS E. coli F L. iy MIC {8 53 51
12.5,28.0 mg/mL; 2K BRI XT E. coli L. monocytogenes
i MIC {535 24 10.5,25.0 mg/mL. R4 REW % B
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Table 1 Determination of the antibacterial activity of PLA in combination with preservatives
E. coli L. monocytogenes
R FIC, FICpiA FIC, FIC, Flcilj FIC,
A RN 0.062 0.25 0.312 0.5 0.5 1
ENL 0.125 0.25 0.375 0.5 0.5 1
Xof 5 R R 2 TR 0.500 0.50 1.000 0.5 0.5 1
EDTA-Na, 1.000 1.00 2.000 1.0 1.0 2
Nisin T 1.00 =>1.000 0.5 0.5 1
e-polylysine 1.000 1.00 2.000 1.0 1.0 2
2.3 BE—RE LK e it
T 3o ] 7% 0 48 4 9 0 R AR L or o I Ny
A W R RCRAEAT 5. L LRI 1/4 MIC e R FL R I e v
X E. coli WA MMM, 1/2 MIC ¥ B 78 B R 44 1 H % 9 —*— 172 MICZHIR+1/4 MIC ZKFLIR
E. coli 24 hJ5 5% BT He 3% RCREAR T 1.69 X S fi 5
SR I AT 6 bR TR RO T 341 R B % 5O
it 55 B0 A A R 1T 9 b 2015 MIC v i 36 9 25
XS E. coli MTE A EEAMIE, RUPRAR 5K RME Z
A B RIS 2
P 2 FTA 1/4 MIC # BERFLIR AN 1/2 MIC ¥ Ji 1 AL
R AAVER T E. coli #IRREM LA K. AT 1/4 MIC ‘ ‘ ‘ ‘ ‘ L
WHEARILRS 1/2 MICYWRE LB RWECEG/EM 6 h 5. 16 i o 4 8 1z 16 20 ﬂq‘ﬁ:}
BUREAR T 3.63 X s 16 & 1 24 h )5 . B VE SVBCR 0D 1R Time/h
HA W, WK ZL MR 5 (L AL R B 6 R TT LA R0 ol B1 ¥ 585X THRMBENTE. coli 90— %8 W&
E. coli WAKEHH, Figure 1 Time-kill curve of PLA in combination with

A LR T K I FR P S TR VR L L SR AR R

sodium benzoate against E. coli
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Figure 2 Time-kill curve of PLA in combination with potas-

sium sorbate against E. coli

0 0 BRI B A O pHL R AR T s DR 0 R LR T LA
i A% YRR 1L I AT B A P OR 5 e A R R BN
AR AL 400 T 3 2 0 200 YL O O il A% ) 365 4 L JC G RE 8 PEL A
ST A A SORE AT A 1 005 15 5 L R 0 A I R
BLAAE T2 RE 5 /A 40 200 I v 1) 3500 5 T2 I o o £ g e
SR BEIRVE 2 TR AR 5 R IR A L) B R U HE
N THCEE Oy 00 i e 4 0 AR T T AR 2 LR RE B8 O A
4 57 I 25 4 2 MO REDS S AT A A TR R AL B R
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7500 AR W ER A AL B R BRI AR 5006 . AW L T RE S
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