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Antibacterial activity and stability of hydroxytyrosol
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Abstract : This study was to investigate the ‘antibacterial activity and stability of hydroxytyrosol on Escherichia coli, Staphylo-
coccus aureus , Pseudomonas aeruginosa and Bacillus subtilis. MIC and MBC of hydroxytyrosol on four bacteria were determined
by the method of tube dilution: Besides, the effects of hydroxytyrosol on the growth and membrane integrity of four bacteria
were estimated. In addition, therantimicrobial stability of hydroxytyrosol was evaluated under NaCl and sucrose mediums. The
results showed that hydroxytyrosol demonstrated a great antibacterial activity. The MIC for E. coli, S. aureus, P. aeruginosa
and B. subtilis was 0.625,0.625,1.250 and 2. 500 mg/mL, respectively. The MBC was 1.250,1.250,2.500 and 5. 000 mg/
mL, respectively. Compared with blank control ,nucleic acid and soluble protein of four bacteria had leaked significantly when
the culture medium was added with hydroxytyrosol. So the bacteriostasis mechanism of hydroxytyrosol might be through destro-
ying the cell membrane.integrity. Under different concentrations of NaCl, the antibacterial activity of hydroxytyrosol on B. sub-
tilis was still stable. Under 1.0% and 2.0% NaCl medium, antibacterial activities of hydroxytyrosol on E. coli and P. aerugi-
nosa were_stables’'Under 2. 0% NaCl medium, the antibacterial activity was stable with lower concentration of hydroxytyrosol
on S. aureus. While under 0.5,1.5 and 2. 0% NaCl medium the antibacterial activity was stable with high concentration of
hydroxytyrosol. Under sucrose medium, antibacterial activities on the four bacteria were unstable. Therefore , hydroxytyrosol can
be used as a novel preservative.
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Table 1 The MIC and/MBC results of hydroxytyrosol on four test-supplied strains

T/ MIE WS o/ AR W

Jh e Minimum inhibitory concentration ( MIC) ,minimum bactericidal concentration ( MBC)
Mass concentration
(mg/mL) RIntT e S A AT R 2 A R AT TR T S I
E. coli S. aureus P. aeruginosa B. subtilis

0.156 + + + +
0.313 + + + +
0.625 -(MIC) -(MIC) + +
1.250 -(MBC) -(MBC) -(MIC) +
2.500 -(MBC) -(MIC)
5.000 -(MBC)

S+ " FRKHE, - R EE AR,

Note:“ +” means bacteria grows,“-” means no bacteria grows.
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Fig. 1  The effect of hydroxytyrosol on the four test-supplied ‘strains’ growth
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Note: (A) E. coli;(B) S. aureus;(C) P. aeruginosa; (D) B. subtilis
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Fig. 2 The effect of hydroxytyrosol on the fourtest-supplied strains’ growth
T (A) RIBHTH ; (B) &M OMAIRE; (C) HS B MIAT R ; (D) W ZFFFR; " #as P <0.05; " " " KX P <0.001,
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Fig. 3 The soluble protein leakage of the four test-supplied strains’ growth
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Fig. 4 The effect of different concentration”'NaCl on the four test-supplied strains’ growth.
T R FFR (A)0.5 MIC; (B) 1 MIC; 43 3% (4 4] 45 Bk ( C)0. 5 MIC; (D) 1 MIC; &¢I A A1 (E)0. 5 MIC;
(F)1 MIC; i A FF (G 0. 5. MIC; (H) 1 MIC,
Note:E. coli (A) 0.5 MIC;(B) 1 MIC;Srauréus (G) 0.5 MIC;(D) 1 MIC; P. aeruginosa (E)
0.5 MIC;(F) 1 MIC;B. subtilis (€) 0.5 MIC; (H) 1 MIC.
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Note:E. coli (A) 0.5 MIC; (B)1 MIC;S. aureus (C) 0.5 MIC; (D) 1 MIC;P. aeruginosa
(E) 0.5 MIC; (F) 1 MIC;B. subtilis (G).0.5 MIC; (H) 1 MIC.
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