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Cultural characterization of probiotic Lactobacillus sakei BK19
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We have selected an valuable probiotic strain; Lactobacilius sakei BK 19 which has wide antagonic spec-
trum against fish pathogens. Present study investigated cultural characterization of L. sekei BK 19 including
pH tolerance, susceptibility of antibacterial agents and growth pattern with different environment such as
nutritions, temperature and salinity. L. sakei BK19 showed significantly higher resistance at low pH (around
pH 4) environment and relative high antibiotic tolerance. Tn the study of optimal culture condition, maltose
and sacchurose provided the optimal nutritional culture condition while lactose and mannitol were unable to
supply its carbon source for the fermentation of L., sakei BK19. Moreaver, L. sakei BK19 showed good
growth ai the temperature range of 15 to 45°C and the NaCl concentration of 0 1o 7%, Hence, this particular
probiotic strain may be benificial both in scawater and fresh water conditions.
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Introduction

Probiotics are usvally defined as live microbial
feed supplements which beneficially affects on the
host animal by improving its intestinal microbial
balance (Fuller, 1989). Most probiotics proposed as
biological control agents in aquaculture (Conway,
1996; Ringo and Gatesoupe, 1998) belong to the
lactic acid bacteria (LAB). LAB are commonly
tfound in the gastrointestinal tract of animal and fer-
menied {oods (Bruno and Montville, 1993; Ringo
and Gatesoupe, 1998), They have been shown 1o

possess inhibitory activity towards the growth of

pathogenic bacteria such as Lisferia monocytogenes
(Corsetti ef al., 1996; Harris et ¢f., 1989, Hugas ¢t
al., 1998), Escherichia coli {Choi ef al., 1999), Sal-
monella sp. (Hudault et al., 1997), and Vibrio sp.
(Olsson et al., 1992). In order to survive and colo-
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nize in the gastrointestinal tract probiotic bacteria
should express high tolerance to acid (Joborn ef
al.,1997) and bile and have the ability to adhere 1o
intestinal surfaces (Verschuere et al., 2000). How-
cver, LAB has a narow antibacterial spectrum and
inhibit only closcly related species or Gram-positive
microorganisims (Suma ef af., 1998). Moreover, the
most pathogens involved in aquaculiure are gram
negative bacteria. Therefore probiotic strain for
aquaculture should have a wide antagonic spec-
rum, survive in low pH condition and not sensitive
against chemotherapeutic agents. Previously we
isolated some probiotic candidates and investigated
the antagonic character against fish pathogens.
Among them L. sakei BK19 showed the highest
infubitory effect (Yang er al., 2003a). The purpose
of the present study was to investigate cultural char-
acterization of L. sakei BK19 to give a information



120 Byung-Gyoo Yang, Choon-Bok Song, In-Kyu Yeo, Kycung-Jun Lee, Geun-Tae Park, Sang-Hyeon Lee, Hong-Joo Son, Moon-Soo Heo

for industrial application.

Materials and Methods

Bacterial strain
We sclected valuable strain for probiotics, which
has wide antagonic specirum against fish pathogens

then it named Lactobacilius sakei BK19 (Yang et
afl., 2003a and 2003b).

pH effects on the growth of L. sakei BK19

To assess survival of L. sakei BK19 at different
initial culture pH values, MRS broth (10 mf) were
prepared, and pH adjusted with 4 M of HCI to give
a range of mitial pH values from 4 to 9. One hun-
dred £ of overnight culture was inoculated into 10
mi of pH-adjusted MRS broth and incubated, Each
survival cell were counted by dilution method after
the incubation at 32°C for 24 h.

Antibiotic susceptibility of L. sakei BK19

Antibiotic susceptibility was detected by the agar
disc diffusion method, One hundred #f of an
ovemight diluted to approximately 1.5 x 10" CFU/
mf was inoculated on the Muller-Hinton Agar
(MHA, Difco, USA) media. The following 12
kinds of commercial antibiotic discs (BBL) AMC;
Amoxicillin, TE; Tetracycline, T; Oxytetracycline,
C; Chioramphenicol, CF; Cephalothin, NA;
Nalidixic acid, CIP; Ciprofloxacin, NB; Novo-
biocin, D; Doxycycline, SD; Sulfadiazine, N;
Neomycin and E; Erythromycin were used for
antibiolic sensitivity test.

The moculated plates were kept at room tempera-
ture for 10 min, then each antibiotic discs were
placed on the plates. The diameters of the clear
zoncs around each disc were measured after the
incubation at 32°C for 24 h.

Optimal culture condition of L. sakei BK19

To determine the optimal growth conditions for £,
sakei BK19, it was grown in the presence of various
carbon sources added into NB broth (Difco, USA)
at the final concentration of 0.1% (w/v). Sample
were collected at a 4 h interval to measure (ODexows)
the cell growth. For studying the effect of the incu-
bation temperature to the bacterial growth, the bac-
terium was incubated in MRS broth for 48 h at 5,
15, 25, 35 and 45°C, respectively. The effect of
satimity on the growth of L. sakei BK19 also studied
at following concentrations of NaCl; 0, 1, 3, 5 and
7% (wiv) with MRS broth for 48 h at 32°C. Cell
growth was monitored with spectrophotometer at
630 nm,

Results and Discussion

pH effects on the growth of L, sakei BK19

The effect of the initial pH of the media on
growth of the L. sakei BK19 was examined, High
resistance to tow pH noted to be an important char-
acter for the probiotic strain to survive in the stom-
ach. In this study L. sakei BK 19 which was isolated
from fish fermented foods, showed significantly
high a resistance at low pH (Table 1). After 24 h of
incubation, L. sakei BK19 was survived at pH 4.0.

Table 1. The growth of L, sakei BK19 at different initial
culture pH values

Initial pH of the culture medium

Strain .. - —
40 45 50 60 70 80 960

BKI9D + ++ +H A A

— : No growth; +, <I0°CFU/ml; ++, 10°CFU/mE; 44+,
10PCEU

Antibiotic susceptibility of L. sakei BK19Y
Inhibition zone formed by antibaclerial discs
were shown in Table 2. L. sakei BK19 was exhibit-
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ed resistance to 6 antibiotic agents (Nalidixic acid,
Ciprofloxacin, Novobiocin, Doxycycline,
Neomycein and E: Erythromycin). Antibiotic resis-
tance have become a serious problem in treatment
of infections caused by a variety of microorganisms
due to blind use ol antibiotics in human and veteri-
nary medicine, However, antibiotic sensitivity is
one of the important factors on selection of probi-
otics. Because, probiotic strains should be able to
colonize in the gastrointestinal tract in spite of
antibiotic treatments. Antibiotic resistances of Lac-
tebacilli have been observed (Barefoot ef ¢f., 1993),
Moreover, this results supgest that L. sakei BK19
could be able to colonize in the gastrointestinal tract
in spite of antibiotic treatments with Nalidixic acid,
Ciprofloxacin, Novobiocin, Doxycycline,
Neomycin and E: Erythromycin.

Additionally, Amoxicillin, Oxytetracycline,
Tetracycline and Doxycycline are commonly used
in aquatic industry as chemotherapeuntic agent.
However, according to this study L. sakei BK19
showed high sensitivity towards lore mentioned

Table 2. Antibiotic susceptibility assay of L. sakei BK19

Antibiotics Inhibition zone(mm)
AMC 30 8.1
TE 30 17
T 30 17.6
C 203
CF30 16.3
NA 30 0
CIP 5 0
NB 5 0
D30 249
SD 25 0
N ) {)
E 15 0

AMC, Amoxicillin, TE, Tetracycline; T, Oxytertacycline,
C, Chloramphenicol; CF, Cephalothing NA, Nalidixic acid;
CIP, Ciprofloxacin; NB, Novohiacin; D, Doxyeycline; SD,
Sulfadiazine; N, Ncomycin; E, Erythromycin

antibacterial agents. Therefore, it has to be use care-
fully when treats with antibacterial agents due to
effect to cell survival. Also, resistance to
chemotherapeutic agent in L. sakei BK19 should be
developed mn order to use it in aguaculture even if
use antibiotic.

Optimal colture condition of L. sakei BK19
The availability of various carbon sources on the

growth and fermentation of L. sakei BK19 showed
in Fig. 1. Glucose, saccharose and maltose were
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good {or bacterial growth as a carbon source. The
glucose was reported to be better than any other car-
bon source for the fermentation and bacterial
growlh. The temperature range of I.. sakei BK19
optimal culture was 15 to 45°C with optimal tem-
perature 25~35C, L. sakei BK19 could grow well
at 15°C (Fig. 2a). Therefore this strain could be use
in the olive flounder farm since the rearing water
temperature could be around 15 to 20°C . Morcover,
L. sakei BK19 showed wcll grown under 0 to 7% of
NaCll concentration specially at 1% of NaCl (Fig.
2b). It has a potential that this strain to be use in
aquaculture farms not only sea water but also fresh
walcr.

However L. sakei BK 19 did not isolate from fish
intestine. Primary, probiotic character to improve
host intestinal microbial balance (Fuller, 1989).
This suggcests that the conducted research on intesti-
nal native probiotic strain and which sources are
suitable for probiotic effect. This kinds of studies
were already known as prebiotic. A prebiotic is a
non-digestible food ingredient that beneficially
affcets the host by selectively stimulating the
growth of bacteria in the colon, that can improve
host health (Gibson and Roberfroid, 1995). A num-
ber of other non-digestible oligosaccharides have
been developed, for which there is some evidence
of their prebiotic effect (Gibsen and Roberfroid,
1995; Wang. and Gibson,.1993).

This study was based on probiotic and investigal-
ing the value of nutrition, Following glucose, sac-
churose and maltose materials are may be uselul as
prebiotics. However, it is a basic information need-
ed for rescarch and applications in the industry.
Therefore, further investigation to be caried out on
the ficld of prebiotic concept as prebiotic methods
are highly valuable in order to improve the native
bacterial balance of host animals.

In conclusion, L. sakei BK19 strain has a high pH

resistance and antibiotic tolerance. L. sakei BK19
used glucose, maltose and saccharose as a carbon
source for their growth and fermentation but lactose
and mannitol was not. Also L. sakei BK19 was able
to grow at 15 to 45°C and 0 o0 7% of NaCl concen-
tration. The results of this work suggests that, this
strain can be use in fresh water and scawater fish
larm for probiotics.
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