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Combined antimicrobial effects of Litsea cubeba essential oil and food
additives against spoilage bacteria isolated from aquatic products
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(College of Food Science and Technology, Dalian Ocean University, Dalian 116023, China)

ABSTRACT: Objective To investigate the combined antimicrobial effects of Litsea cubeba essential oil and food
additives against spoilage bacteria isolated from aquatic products. Methods The chemical components of Litsea
cubeba essential oil were analyzed by gas chromatography-mass spectrometry. The microbroth dilution technique
were employed to determine the antibacterial activity of 5 food additives against Shewanella putrefaciens SM-R2,
Pseudomonas fragi SM-R1 and Pmoravia SM-T1. The combined antimicrobial effects of Litsea cubeba essential oil
and poly-lysine and citric acid were studied by checkerboard method. Results Totallyl6 kinds of monomer
compounds were detected from Litsea cubeba essential oil, and the main component was citral, with the relative
content of 62.7%. Polylysine and citric acid showed good antimicrobial effects against the 3 strains of spoilage
bacteria with a minimum inhibitory concentrations of 0.25, 2 mg/mL, respectively. The Litsea cubeba essential oil
had additive effect when combined with polylysine to inhibit the tested spoilage bacteria. Conclusion The
combination of Litsea cubeba essential oil with polylysine showes additive antimicrobial effects, which can

effectively expand the antibacterial range of essential oil and reduce its dosage, and thus has the potential to be used
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in the preservation of refrigerated aquatic products.
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effects
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™Y, Hyldgaa 252 W15 12 1R X K FT i (Escherichia
col) MR IP T R TE (Salmonella enteritidis)it MIC {H43- 51 4
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Table 1 Chemical constituents of Litsea cubeba essential oil

P £ B2 1 7] /min A /% g3 F EwY
1 9.299 1.76 CioHyg o-JR 5 (a-pinene)
2 9.720 0.64 CioHy6 Y% (camphene)
3 10.558 1.97 CioHe B-TE M (B-pinene)
4 11.043 0.35 CoH;60 2, 3-J&-1, 8-F## ki (2, 3-dehydro-1, 8-cineole)
5 12.172 18.08 CioHig D-¥y K (D-limonene)
6 14.527 1.92 CyoH,50 3, 7- B Hk-1, 6 2 T HE-3-F, (1, 6-octadien-3-ol, 3, 7-dimethyl-)
7 16.110 1.32 CioH 30 Fr £ (citronellal)
8 16.658 0.42 C1oH,60 T B I WE (verbenol)
9 16.818 0.22 C1oH ;50 FA 345 -4-F (terpinen-4-ol)
10 16.98 0.54 C1oH,0 NG L $f A5 B (cis-verbenol)
11 17.21 1.4 CioH;50 a-FA T (a-terpineol)
12 18.53 24.83 CoH,c0 ¥ A (2, 6-octadienol, 3, 7-dimethyl-(z)-)
13 19.37 37.91 CioH160 T IFE%(2, 6-octadienol, 3, 7-dimethyl-(e)-)
W m e ey ™
15 23.05 1.86 CisHaq 147 (caryophyllene)
16 23.95 0.63 CisHas 5T -ai-£1. 7% 25 45 (cis-a-bisabolene)
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Fig.1 Total ion chromatogram of Litsea cubeba essential oil
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Fig.2 Antimicrobial kinetic curves of five food additives againstS. putrefaciensSM-R2
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Fig.3 Antimicrobial kinetic curves of five food additives against P. fragi SM-R1
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Table 2 Combined antimicrobial effect of Litsea cubeba essential oil and polylysine

T/ B ¥R S (uL/mL 3%, mg/mL)

- AR T T e PR
Z IR b i A R ﬁﬁﬂ](?]ff)fﬁuﬁ
FHI(MIC) KA (MICp-p) FHIMICp) R (MICp.r)
JE Ay FUEC TR SM-R2 2 1 0.25 0.125 1
RSB BT SM-R1 >4 4 0.25 0.25 1<FIC<2
FERLAE AR AL SM-T1 >4 2 0.25 0.125 0.5 <FIC;<1
F=3 LB FEHSTERNEKAIIERR
Table 3 Combined antimicrobial effect of Litsea cubeba essential oil and citric acid
/M e BE (WL/mL 5 mg/mL)
JNGT M T e i
Z iR it PR fr— ﬁmm(fll /f)r;# %
FHI(MIC) R (MICp+p) FHIMICp) R (MICp.r)
J& WA FCERTA SM-R2 2 2 2 2 2
RE LR BB SM-R1 >4 4 2 2 I<FIC<2
JEERLLE AR M SM-T1 >4 4 2 2 I<FIC<2
5 %Yrﬁk (Thunnus  obesus)  spoilage by  ultra-high-performance  liquid
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