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Antibacterial Effects of Leek and Garlic Juice and Powder
in a Mixed Strains System
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Abstract The aim of this study was to evaluate the antimicrobial activities of leek and garlic extract juice and powder
against Escherichia coli, Salmonella enteritidis, and Staphylococcus aureus in a single strain and a mixed strains system.
Garlic juice and powder showed higher antimicrobial activity against Sta. aureus than that of E. coli or S. enteritidis. The
antimicrobial activities of the leek and garlic powders decreased with increasing temperature and time, but stabilized at
various pHs. The antimicrobial effects of mixtures of various ratios between the leek and garlic extracts increased with an
increase in garlic extract content. No synergistic effects by the leek and garlic mixtures were observed. In a mixed strains
system, the antimicrobial effects of leek and garlic powder were similar to those in a single strain system.
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Fig. 1. Antimicrobial effects of leek or garlic extracts against Escherichia coli (), Salmonella enteritidis (W), and Staphylococcus aureus (&).
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Table 1. Change of antimicrobial effects for leek or garlic powder against E. coli, S. enteritidis, and Sta. aureus during heat treatment at

various temperature for 1, 5 and 10 min

Temp. 60°C 80°C 100°C
Sample Strains Time (min)
Control 1 min 5 min 10 min 1 min 5 min 10 min 1 min 5 min 10 min
E. coli 240" 23.0 22.0 21.0 20.0 17.0 16.0 17.5 15.0 2
P](;\?vedker S. enteritidis 22.5 22.0 20.5 19.0 17.0 14.0 13.0 15.0 12.0 -
Sta. aureus 34.0 33.0 32.0 30.5 27.0 25.0 23.0 25.0 21.0 17.0
~ E coli 23.0 22.0 21.0 20.0 21.0 18.0 12.0 17.0 - -
P?)a;g; S. enteritidis 21.0 20.5 20.0 19.0 20.0 14.0 12.0 16.0 - -
Sta. aureus 40.0 39.0 38.0 35.0 34.0 29.0 27.0 32.0 22.0 13.5

UClear zone on plate (mm)
?Not detected
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Table 2. Change of antimicrobial effects for leek or garlic powder against E. coli, S. enteritidis, and Sta. aureus during pH treatment at

various pH for 10, 20 and 30 min

. Temp. 2 3 5 7
Time (min)

Strains 10 20 30 10 20 30 10 20 30 10 20 30
E. coli 220 22 21 23 22 22 24 23 22 24 23 21
P%fveé‘er S. enteritidis 22 21 20 21 21 20 22 21 20 22 21 21
Sta. aureus 32 30 30 32 31 31 32 32 32 34 33 33
) E. coli 20 20 19 22 21 20 22 21 20 23 23 22
PG(;/“&; S. enteritidis 19 18 18 18 18 18 21 20 19 22 21 20
Sta. aureus 31 29 28 33 32 31 34 33 33 35 34 33

UClear zone on plate (mm)
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Fig. 2. Antimicrobial effects of blending ratios of leek or garlic
extracts against Escherichia coli (@), Salmonella enteritidis (H),
and Staphylococcus aureus (A).
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Table 3. Growth inhibitory effects of leek or garlic powder
against mixed strains

Ratio (V/v) of Inhibition (%)
Sample str(aslré :Iélzi)tgre T(l }rge 0 6 n y
Control (SE)  SE 0 26 91 100
21 SE 0 8 86 100
SA 0 47 73 99
Leek 111 SE 0 21 87 100
powder ’ SA 0 60 89 99
12 SE 0 3 83 100
SA 0 45 73 99
Control (SA)  SA 0 45 90 99
Control (SE)  SE 0 7 100 100
21 SE 0 69 100 100
SA 0 27 93 100
Garlic 11 SE 0 88 100 100
powder ' SA 0 69 97 100
12 SE 0 76 100 100
’ SA 0 39 98 100

Control (SA)  SA

o

60 97 100

YSE, Salmonella enteritidis; SA, Staphylococcus aureus
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