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In this study, we isolated and characterized plant-associated lactic acid bacteria which are able to pro-
duce angiotensin-converting enzyme (ACE) inhibitory and antioxidative activities. Five lactic acid bac-
teria were isolated from plants (grape and leek), a plant-associated fermentative product (Kimchi) and
Korean traditional alcohol (Dongdongju). Strains K-1 and K-21 from Kimchi, strain L-5 from leek,
strain G-3 from grape, and strain D-3 from Dongdongju were identified as Pediococcus pentosaceus,
Lactobacillus plantarum, Weissella cibaria, L. plantarum, and L brevis, respectively, by 165 rRNA gene
analysis. ACE inhibitory activities of isolated strains ranged from 44.3 to 71.9% in the MRS broth. G-3,
L-5 and K-1 strains especially showed high ACE inhibitory activities (59.8-98.69%) in the MRS broth
containing skim milk. DPPH radical scavenging activities of the strains were in the range of
42.5-82.7%. All strains showed varying levels of resistance in artificial gastric fluid (pH 2.5), retaining
viability ranging from 42.2 to 88.1% after 3 hr of incubation. All strains showed high resistance to
0.3% oxgall after 24 hr of incubation; survival rates were in the range of 55.4-112.8%. Isolated strains
were found to be antagonistic to some pathogens including Fseudomonas aeruginosa.
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Table 1. ACE inhibitory and antioxidant activities of the culture supernatants of the isolated strains

Cell growth

ACE inhibition activity (%)

DPPH radical

Isolate (Aso) in MRS MRS MRS with skim milk scavenging activity (%) Isolation source
G-3 4.765+0.021 53.1+3.2 67.2+4.6 58.2+1.3 Grape
L-5 2.525+0.037 443+2.7 59.8+2.6 425+2.9 Leek
K-1 2.541+0.017 61.5+3.8 91.5+2.2 47.9+1.8 Kimchi
K-21 4.148+0.055 71.9+1.3 70.5+4.0 66.7+1.2 Kimchi
D-3 1.545+0.028 62.5+4.4 98.6+4.6 82.7+2.7 Dongdongju
Ascorbic acid
(01 mg/ml) 95.2+0.0
Values are expressed as averagetstandard deviation of three independent experiments.
Table 2. Survival rates of isolated strains in artificial gastric fluid and oxgall
Survival rate in artificial gastric fluid (%) Survival rate in oxgall (%)
Isolate pH 2.5 pH 3.0 0.1% 0.3%
3 hr 3 hr 12 hr 24 hr 12 hr 24 hr
G-3 88.1+2.0 100+1.8 62.7+1.1 96.1+2.5 774%22 84.6+3.3
L-5 7.3+2.3 93.2+1.2 110.542.2 125.443.3 67.442.2 725427
K-1 422+1.8 99.1+3.6 53.5+3.4 61.242.8 45.7£3.5 55.4+1.7
K-21 10.2+1.5 94.3+1.4 79.0+1.6 87.7+14 56.8%3.1 82.2+2.0
D-3 22.6+2.5 99.3+2.9 117.142.5 102.442.0 102.441.1 112.842.5

Values are expressed as averagetstandard deviation of three independent experiments.
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Table 3. Antibacterial activities of the culture supernatants of the isolated strains based on agar-well diffusion method

Inhibitory zone (mm)

Isolate Final pH E coli P. aeruginosa L. monacytogenes S. aureus
G-3 3.6+0.1 23+2 21+0 1541 No activity
L-5 4.3+0.0 No activity 1340 No activity No activity
K-1 3.8+0.1 1741 2241 No activity No activity
K-21 3.8+0.2 1841 2242 No activity No activity
D-3 4.2+0.0 1240 14+1 No activity No activity

Values are expressed as meantstandard deviation of three independent experiments.
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Fig. 1. Photograph showing antibacterial activities of the culture
supernatants of the isolated strains against Pseudomonas
aeruginosa. 1, strain G3; 2, strain K-1; 3, strain K-21; 4,
strain L-5; 5, strain D-3.
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