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Research title: Isolation and Screening of Antibacterial Substances of Lactic Acid

Bacteria
Researcher: Ampun Chaikulsareewath ; Degree: M.Sc. (Applied Microbiology)
Academic year: 2008

ABSTRACT

Ten strains of lactic acid bacteria were isolated from fermented shell,
fermented meat, fermented fish and Thai fermented sausage. The antibacterial
activities of the ten strains against indicator microorganisms were investigated.
Indicator strains used as indicator microorganisms for antibacterial activities
screening were Escherichia coli (TISTR 073), Bacillus subtilis (TISTR 001) and
Staphylococcus aureus (TISTR 517). It was found that six strains (N1, My, P1, P2, Sy
and S;) exhibited good antibacterial activities against indicator microorganisms. The
strains that produced antibacterial activities against indicator microorganisms were :
Mo, S; and S, strains against all indicator microorganisms; strain N against E. coli
(TISTR 073) and S. aureus (TISTR 517); and strains P; and P, against B. subtilis
(TISTR 001). All the six strains were found to be Gram-positive and catalase-negative
while morphologically My, P1, S; and S, were bacilli and N; and P, were cocci. The
effect of temperature and pH of cultivation on antibacterial activity were studied. The
result was found that all six strains had high antibacterial activity when they were
incubated at 37 °C and pH 7. The activities of the antibacterial substance produced by
S1, Sy strains and nisin were reduced and inhibited by heating and protease treatments
(proteinase K and trypsin).

Key words: lactic acid bacteria, fermented shell, fermented meat, fermented fish and
Thai fermented sausage, antibacterial activities, Escherichia coli, Bacillus subtilis,
Staphylococcus aureus, proteinase K, trypsin.
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Y v S A a d' a a a Y ad
Bromberg, R. et al (2004) lanausnuuaiiizsuananinaaLuames loFuale3s
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3.1 gilnsaluazTaaililumsnaaes

3.1.1 n50aia

1) ¥ABANAADA (Test tube) T¥0 Pyrex 13HM Bibby 1szmadingy

2) naeanAaerNGe) (Screwcap tube) 3% Pyrex USHN Bibby 15z mer
NNYY

3) Tmned (Beaker) ¥U1A 50 100 250 500 uaz 1000 Haaans o¥o
Pyrex U3HW Bibby Useinaoing

4) i]”lu’e)”ﬁ/i”lité’ﬂ%%ﬂ (Petri dish or Plate) ?;ﬁ)’e] Pyrex YTHN Bibby
Uszimaoingy

5) ¥IAgUvuY (Erlenmeyer flask) ¥H1A 250 ag 500 faaans o¥e
Pyrex U3HN Bibby Uszmadengy

6) 1IATASIIAT (Volumetric flask) ¥11@ 100 Haz 1000 Haaans o¥e
Pyrex U3HN Bibby Uszimadengy

7) Tala (Pipette) ¥u1A 1 2 5 10 Haaans o¥e Pyrex U3HN Bibby
UszmagIngy

8) Usn (Buret) Az 159

9) n38LUAD (funnel)

10) N3ZUBNAIN (Graduate cylinder) ¥MIA 10 100 250 fiaaans oWie
Pyrex U3HN Bibby Uszimneoengy

11) valdonnsaeie

12) unaudy (Stirring rod) 8770 Pyrex USHM Bibby Uszmasangy

13) HaAKEAa13 (Dropper) 810 Pyrex UTHN Bibby Usuimedangy
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Uszmagingw
7)
8)
9)
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udoae (Loop)
azunselaviaoanaaey (Test tube rack)
11nAY (Forcept)
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viaoa lulns (Micro tube)

4 [l | 1 1 a o
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o
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Usemaaidiwosiaua
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22)

4
na 9490NIIAY (microscope compound)

dovaudou (Hot air oven)

Y
9190 (Laminar flow)

2D

2
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nyzuonlathile (Pipette container)
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VIAHINAU
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Llﬂﬁ\ia’l\clell']ﬂllagu’lﬂ'la’l\‘lfl]'lu

wiosaualalvladines (Spectophotometer) 31 Spectronic 21

UTHN Milton Rok Company UsemaAaniigomsn
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szinearlsuea

w5eelumIsannusige fin 131015 (centrifuge PK 131 R)



24) AoAUBLADS (Cork borer)

25) luTastlnla (Micro pipette) 8970 Eppendorf 1J3imauasiiu
313 mandl uazihemanou

D Tadeunaelsd (NaCh) vSEnInessy e Usemealne

2) Tmdenlaasenlad (NaOH) VSHNINewsH e Uszmalneg

3) lalasnaesn (HCD) vSENINOAsH  $19a Usznalne

4) nsanalile@n (Crystal violet) UFHN Fluka Chemie Uszing

Aaesuaua
5) ToTofu (TIodine) U5HN APS Ajex Finechem 1szinreoansIay
6) usanoaodITuTu (Alcohol) 95 losiaus Tsendueysen
7) al511u 1o (Safranin O) USHMN Fluka Chemie U5sing
adaesaua

8) 1{1ﬁu§mua%’u (Immersion oil) U5HN Carlo erba
9) NAKE3IA (Glycerol) USHN APS Ajex Finechem i5zimeoodinsiae
10) lelaswulosonn lod ANty 3 Wosiwud USHM Carlo erba
314 91MIEBUND
1) oMnsAsITe AR T3 Tnaual (®uo1108) 91M3 (de Mann
Rogosa Sharpe (MRS) agar) U3H" Hi Media Laboratories Uszimaduiay
2) o INIAeTerTAMAIAIU TS Tna i (Bu015108) VION (de Mann
Rogosa Sharpe (MRS) broth) /387 Hi Media Laboratories /52D 1A
3) oMsiaBS YAt ou (19 110) 8113 (Nutrient agar (NA)) UTEN
Hi Media Laboratories U5 ZNed 1A
4) oS iasuAe AT ou (19 11) 150N (Nutrient broth (NB)) Hi
Media Laboratories U5 ZINADUIAY
315 eyaunidnldmaaey
1) Escherichia coli TISTR 073
2) Bacillus subtilis TISTR 001
3) Staphylococcus aureus TISTR 517
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A A ~ 3 = oA a = I
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3.2.1.5 ihliastaganuzneduguine (Bell et al., 2005)
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32512  Wweniude ldtlsuiandosuduiininiueu (optical
- = A "o Y o A A v
density (0.D.)) N1ANNIAAU 660 WITUMAT (MAV 0.3 LA UFONATOUNDO19LLA)
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4 o I~ a a 4
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o d d
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4 4 a g’ [ a a =
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Y] ] ~ 9.
V9IA98197 19%)

4

2 Y
327 dnwanuawnsalumsdudusonunisenaaey Tagnsauananuigns



4 v Y
wsgunsANanAnUTgNIANUTNIUm T USqnENaa 1d Minmsnadouguantialums
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VIgNIUNUMITazaFoLUANToLanan
Y
3.2.8 AnvAnuasalumsHanasdudeanuanisenanan
3.2.8.1 QNN
aau11)a9n1u35U09 Nowroozi, J et al (2004)
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Abstract: Ten strains of lactic acid bacteria were isolated from fermented shell, fermented
meat, fermented fish and Thai fermented sausage. The antibacterial activity of the ten strains
against indicator microorganism were investigated. Indicator strains used as indicator
microorganisms for antibacterial activity screening were Escherichia coli (TISTR 073),
Bacillus subtilis (TISTR 001) and Staphylococcus aureus (TISTR 517). It was found that six
strains (N1, My, P1, P2, S; and S;) exhibited good antibacterial activity against indicator
microorganisms. The strains that produced antibacterial activity against indicator
microorganisms were : M, S; and S, strains against all indicator microorganisms; strain N;
against E. coli (TISTR 073) and S. aureus (TISTR 517); and strains P; and P, against B.
subtilis (TISTR 001). All the six strains were found to be Gram-positive and catalase-
negative while morphologically M,, P1, S; and S, were bacilli and N; and P, were cocci. The
effect of temperature on antibacterial activity were studied. The result was found that all six
strains had high antibacterial activity when they were incubate at 37 °C. The S; and S; strains
had highest antibacterial activity among these isolated strains when incubated at 37 °C.

Introduction: Lactic acid bacteria (LAB) are widely distributed in the nature. In this group
are included representatives of the genus Lactobacillus, Lactococcus, Pediococcus and
Leuconostoc [1]. This certainly holds true for lactic acid bacteria, which are used throughout
the world for manufacture of a wide variety of traditional fermented foods. Since they are
involved in numerous food fermentations, known to man for millennia, it is assumed that
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most representatives of this group do not pose any health risk to man, and are designated as
GRAS (Generally Recognized as Safe) organisms. The LAB, generally considered as “food
grade” organisms, show special promise for selection and implementation as protective
cultures. There are many potential applications of protective cultures in various food systems
[2]. During lactic acid fermentation these bacteria not only have their effect on food and
flavour but they are also known to produce and excrete compounds with antimicrobial
activity, such as organic acids, hydrogen peroxide and bacteriocins [3]. The objective of this
study were the screening of lactic acid bacterias which have antibacterial activity from Thai
fermented foods (fermented shell, fermented meat, fermented fish and Thai fermented
sausage) and effect of temperature on antibacterial activity were determined.

Methodology: LAB were isolated from Thai fermented foods by appropriate dilutions with
saline, plated on MRS (de Mann Rogosa Sharpe) medium containing 0.5% CaCOs. Five
samples of a variety of Thai fermented foods obtained from Bangkae, Thailand were
analysed. They included fermented shell, 2 fermented meats, fermented fish and Thai
fermented sausage. Briefly, a 25 g sample of each Thai fermented food was mixed and
homogenized in 225 ml of sterile 0.85% NaCl. One milliliter was added to 9 ml of 0.85%
NaCl and was diluted 10-fold by using 0.85% NaCl. One milliliter of the diluted culture was
inoculated on MRS agar plate containing 0.5% CaCOj3 by using pour plate method. Plates
were incubated at 37 °C for 24 h to allow the colonies to develop. The isolated colonies were
picked up based on the formation of a clear zone around the colonies and transferred to MRS
broth. They were propagated twice and streaked on MRS agar plate containing 0.5% CaCOs3
to check the purity of the isolates and then stored in 30% glycerol at -20 °C. These isolated
strains were tested for their antibacterial activities by well diffusion assay against indicator
microorganisms: Escherichia coli (TISTR 073), Bacillus subtilis (TISTR 001) and
Staphylococcus aureus (TISTR 517). A well diffusion assay was a modification of that
described by Tagg and Mc Given (1971) [4]. Pour plates were prepared from NA (nutrient
agar), inoculated with overnight indicator microorganisms (ODggo Of 0.3). Wells of 0.5 cm dia
cut into the pour plates with sterile coke borer were filled with 50 ul of cell free supernatants.
The plates were incubated at 37 °C and the antimicrobial activity of supernatant was detected
and quantitated after 24 h by measuring the width of the clear zones around the wells. The
isolated strains were examined by Gram-staining and catalase test [5]. The effect of

temperature on antibacterial activity was performed. A 24 h of isolated strains were
inoculated into 100 ml MRS broth. They were incubated at 30, 37 and 45 °C, respectively,
for 24 h. Antibacterial activity was determined as described before.

Results, Discussion and Conclusion: According to the results, the ten lactic acid bacteria
strains, which had a clear zone around the colonies, were isolated from fermented shell, 2
fermented meats, fermented fish and Thai fermented sausage. The antibacterial activity of
the ten strains were investigated by using well dilution assay. It was found that six strains
(N1, My, Py, P2, S; and S;) exhibited good antibacterial activity (inhibition zone) against
indicator microorganisms. The strains that produced inhibition zones against indicator
microorganisms were: M, S; and S, strains against all indicator microorganisms; strain Nj
against E. coli and S. aureus; and strains P; and P, against B. subtilis (Table 1). Similar
results were obtained by Erdogrul and Erbilir (2006) [6], they reported that L. casei and L.
bulgaricus isolates showed antibacterial activity against E. coli, S. aureus, P. aeroginosa, B.
subtilis, K. pneumonia, S. typhimurium, and E. cloacae. All the six isolated strains were

found to be Gram-positive and catalase-negative while morphologically M,, P;, S; and S,
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were bacilli and N; and P, were cocci. These results indicated us that LAB strains were
capable of synthesizing inhibitive substances of pathogenic bacteria, also these inhibitive
substances produced by our LAB strains act differently on the pathogenic reference indicator
strains. The antimicrobial effect exerted by LAB was the production of lactic acid and
reduction of pH, and acetic acid, diacetyl, hydrogen peroxide, fatty acids, aldehydes and other
compounds [7, 8]. However the importance of the inhibition effected varies according to
serotypes. The Gram-positive pathogenic bacteria are the most sensitive to the bacteriocin
produced by LAB. The resistance of Gram-negative bacteria is attributed to the particular
nature of their cellular envelope, the mechanisms of action described for bacteriocin bringing
in a phenomenon of adsorption [9]. Earlier reports had shown that some bacteriocins
produced by Gram-positive bacteria had a broad spectrum of activity [10, 11, 12, 13]. These
variations of sensibility were due to the characteristics of indicators strains (presence or
absence of receiving sites of immunoprotein) and thus in level of hurts caused by the
inhibitive factor.

Table 1 Antimicrobial activity of isolated strains against Escherichia coli, Bacillus subtilis
and Staphylococcus aureus (diameter of inhibition zone: mm)

Isolated strains E. coli B. subtilis S. aureus
\ 12 13
M, 11 10 12
Py 10
P, 11
S; 13 10 14
S, 13 8 16

The effect of temperature on antibacterial activity was performed. Six strains showed
high antibacterial activity when they were incubated at 37°C which were optimal temperature
of all strains (Table 2). The antibacterial activity related to the optimal temperature for
growth of LAB. Tomas et al., 2003 [14] reported that the optimal temperature for the growth
of L. acidophilus was at 37 °C. Under this condition, the highest biomass and growth rates,
together with shorter lag phases, were obtained. The bacterial action of antibacterial
substances against indicator bacterias were on logarithmic phase and early stationary phase
[15]. The result showed that S; and S, strains had highest antibacterial activity among these
isolated strains when incubated at 37 °C. So that, the probable application of the S; and S,
strains in food fermentation would help improve flavour and produce compounds with
antimicrobial activity to food spoilage organisms and pathogens.
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Table 2 Effect of temperature on antimicrobial activity of isolated strains against
Escherichia coli, Bacillus subtilis and Staphylococcus aureus (diameter of
inhibition zone: mm)

Isolated strains E. coli B. subtilis S. aureus
30°C | 37°C | 45°C | 30°C | 37°C | 45°C | 30°C | 37°C | 45°C

N, 5.7 12 - - - - - 13 -
M, 10 11 - 6 10 - 10.7 12 -
P, 8.7 - - 8 10 9 - - -
P, 10 - - - 11 6 - - -
S; 10 13 6.7 7.7 10 7 8.7 14 -
S 11.3 13 6.7 7.7 8 7 8.7 16 -
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