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In this study, lactic acid bacteria with high angiotensin converting enzyme inhibitor activity were
isolated from Korean fermented food, such as kimchi and salted seafood. The strain HLJ59, isolated
from salted shrimp showed the highest angiotensin converting enzyme inhibitor activity in DeMan
Rogosa Sharpe broth. Optimum growth temperature of Lactobacillus brevis HLJI59 was at 34°C. Acid
treatment at pH 3.0 for 1.5 h decreased cell viability from 9.9% 10® CFU/ml to 3.11x10* CFU/ml. The
bile extract concentration of 0.3%, 0.5%, and 1.0% in MRS broth did not inhibit the growth of
HLJS59. Isolated strain HLJ59 showed more sensibility to amikacin, gentamycin, neomycin, streptomycin,
kanamycin, cefmetazole, cephalothin, ampicillin, ticarcillin, sulbactam+ampicillin, amoxicillin+clavulanic
acid (AMC), tetracycline, and sulfamethoxazole+trime thoprim (SXT) as compare to other 7 different
antibiotics. However, it showed more resistance to cefoxatin, ceftnaxone, penicillin, ciprofloxacin,
nalidixic acid, lincomycin, and chloramphenicol.
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Fig. 1. Phylogenetic position of strain HLJ59 in the genus
Lactobacillus based on the 16S rRNA gene sequences. The bar
represents 0.1% sequence divergence.
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Table 1. ACE inhibitory activity by lactic acid bacteria in MRS broth at 34°C

Strains

Source

ACE inhibitory activity (%)

L. acidophilus® NCFM, Rhone-poulenc 55.4%5.6
Stretococcus themophilus® Culture system. Inc. 443+54

L. paracasei subsp. Paracasei KCTC 3510 62.6+4.7
L. delbrueckii subsp. Lactic KCTC 3636 72.1%£3.9
Lactobacillus brevis KCCM 40017 66.7+4.2
HLB-A2 Isolated 82.2+2.8

HLR-G1 Isolated 58.7x4.6

HLW-E3 Isolated 75.1%£3.3

HLW-F1 Isolated 86.4+4.1

L. brevis HLJ59 This study 98.8+1.1

* Commercial lactic acid bacteria



12 Jeon et al.

—0-34"C4A-37°C<—-40°C

Cell growth (OD 600 nm)

Culture time (h)

Fig. 2. Growth patterns of L. brevis HLIS9 in MRS medium at
various temperatures.
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Table 2. pH stability of L. brevis HLI59 in MRS medium

H
mp\ 63 30 20 1.0

30 9.9x10° 1.02x10°  3.12x10° 0
60 1.13x10°  7.81x10° 0 0
90 2.16x10°  3.11x10* 0 0
120 8.89%10° 0 0 0
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Fig. 3. Growth patterns of L. brevis HLJ59 in MRS medium with bile
extract.
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Fig. 4. Antibiotics susceptibility of L. brevis HLJ59.

(AN, Amikacin; AMC, Amoxicillin+Clavulanic acid; AM, Ampicillin; CMZ, Cefmetazole; FOX, Cefoxatin, CRO, Ceftnaxone; CF, Cephalothin;
C, Chloramphenicol; CIP, Ci-profloxacin, GM, Gentamycin; K, Kanamycin; L, Lincomycin; NA, Nalidixic acid; N, Neomycin; P, Penicillin; S,
Streptomycin; SAM, Sulbactam+Ampicillin; SXT, Sulf-amethoxazole+Trimethoprim; TE, Tetracycline, and TIC, Ticarcillin)
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