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ABSTRACT: Methanol-acetone (MA) extracts of lyophilized
fermented skim milk of various strains of Streptococcus thermophilus
namely ER,, ST, al0, 106 and S4 were tested for their antibacterial
activity by agar diffusion technique using E.coli NCTC 10418, Protus
valgaris NCTC 1653, Staphylococcus aureus NCTC 6571,
Pseudomonas aerginosa NCTC 10662, Staphylococcus aureus nen
patogenic strain, Psudomonas ﬂourecence, Brevibacterium spp.,
Crynobacterium lenus as test microorganisms.

M.A extract of Lyophilized fermented skim milk using
Streptococcus thermophilus (ST strain) was collected , purified and
stored at —20°C then assayed for its molecular weight cut off, effect
of some enzymes, heat stability as well as its minimal effective
concentration,

The obtained results showed that the test organisms were

inhibited with different inhibition degrees using MA extract of
- different strains of S. thermophilus. S. thermophilus ST strain was
more pronounced in this respect especially against Staphylococcus
aurcus. It has been observed that cleaning up (MA) extract using
solid phase extraction columns did not affected the antibacterial
activity of the purified MA extract. Ultrafiltration of the purified
extract indicated that the antibacterial compound is of a molecular
weight less than 3KD.

The antibacterial activity of the purified extract was supressed by
proteases, while no influence of catalase or lipase was observed. Heat
treatment of the purified extract cleared that the antibacterial
substance is heat stable. The dilution of the purified extract up to
1/1000 did not affect the antibacterial activity of this extract whereas
it inhibited the growth of Staphylococcus aureus.

Key words : bacteriocin, extraction, antlbacterlal Jactic acid
bacteria, heat stability.
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INTRbDUCTION

The antibacterial activity of lactic
acid bacteria (LAB) against the growth
of undesirable bacteria has reported by
Desmazeaud 1991). L A B bacteriocin
could be widely wsed as a food
preservative (Stiles & Hastings 1991,
Daeschel 1992 and Ray & Daeschel
1992).

Bacteriocin is an anttbacterial
substance which a protein portion is
involved  antibacterial  activity.
However, the antibacterial activity of
this product is narrow and Limited to
bacteria that can produce it. (Harris et
al., 1988 and Yann et al.,, 1992 and
PCTEP 1994).

Very  Limited  Streplococcus
Smaczny (1984) reported on Strep-
fococcus thermapiilus bacteriocin which
was characterized by a molecular weigh
of 1020 K D, exhibits thermolability at
90°C and sensitive to pepsin. Pulusani
et al, {1979) found that
S.thermophilus  bact-eriocin  which
was strongly iphibit Pseudomonas

 and was not sensitive to pepsin and
contain sugar residues.
Abdel-Baky  (1989)  described

antibacterial  substance produced by
Sthermophilus CHI strain and it was
mainly desaibed by its  bacterial
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inhibition spectumn and has especiat
capacity to inhibit the growth of genus
Staphylococeus and Pseudomonas,
Gilano, et al.(1990) showed that
bacteriocin of S. thermophilus was
not sensitive to pepsin and contain
suger residues and did not pass
across a membrane with porosity
of 100 K.D. Finally the (PCTEP
1994) mentioneda patent
concerned with two bacteriocin
from S. thermophilus (a strain
producing those bacteriocins) .This
process of producing as well as
uses of bacteriocin in the
preparation of food products.

There is a need for more bacteriocin
which have antibactesial activity against
undesirable and pathogenic bacteria, S
thermophifus could be considered as an
important source for such products.
Therefore the present investigation was
canied out as an aftempt to obtain S
thermophilus arations ~ with

MATERIALS AND
METHODS

Microorganisms :

This work was camied out in
Micrbiological Institute Germany, Kiel,
using available Strepococcus
thermophilus sirains namely ST, ERI a
10, 106 and 54. These: strains were tested
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for their antibacterial activity against E
coli NCTC 10418, Protusualgaris
NCTC 1953, Saphylococcus aureus
NCIC 6571 and Pseudomonas
aerginosa NCTC 10662 which were
obtained from the Mycological Ref. Lab.
London, England and Siaphylococcus
aureus non pathogenic Strain, Pseudo-
monas  flourecence, Brevobacterium
subsp. and Crynobacterium Lenus,
E.coli which were obtained from the
Microbiojogical Institute Kiel, Germany.

Streptococcus  thermophilus  strains
stored at 5°C and transferred biweekely
were maintained on nutrient agar slopes
at 5°C.
Extraction  of
substance:

Sterilized skim mitk fermented with
different strains of S thermophilus was
lyophifized using freeze dryer. The
powder residuc was dispersed in
methanol and stimed for 30 min. The
methanolic dispersion was centrifuged at
3000 rpm for 15 min. to remove solid
matenials, The supe-matant was
collected for firther processing.

The pooled methanol ‘extracts were
concentrated under vacum  yielding
yellow liquid residue, which was
yieldingfinther extracted with acetone
and centrifuged to remove solids. The

antibacterial
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supematant of every stain  was
concentrated until no further reduction in
volum ‘occurred. The volum of every
product was adjusted to 10 ml using ultra
clean water (special ultra clean water
used in Kiel institute for microbiological
purposes) and  was termed methanol
acetone (MA) extract.

Purification of MA extract:

MA  extract obtained from
Streptococcus  thermophilus ST strain
was cleaned up and discoloured using
Solid Phase Extraction (SPE) Colurmns.
The obtained extract was termed purified
MA extract.

Estimation of molecular weight of the
purified MA extract:

The purified MA extract obtained
using Sthermophifus ST strain was
ultrafiltrated through a membrane with 3
KD molecular mass cut off.
Examination of antibacterial
substance:
produced during  this work (MA
extracts) of different strains  of
Sthermophilus, purified MA extract of
Sthermophilus Strain ST, enzymes
treated purified MA extract of ST
strain  were tested for their
antibacterial activity against the
test organisms using disc assay
technique. Melted nutrient agar
fortified with 0.3% yeast extract
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was inoculated with 0.5% of an
over night old broth culture of the
tested organisms. Ten ml of this
seeded agar were poured into
sterile petri dishes and allowed to
solidify. A sterile filter puper disc
6mm diameter was placed on the
agar plates and incorporated with
30 pL of'the tested substances and left at
room temperatre for 1h to make the
plates then incubated at the aptimum
growth temp. for each  test
microorganisi for 24 hr. The agar plates
were examined for zone of growth
ichibition (clear zone around the disc)
the degree of mhibition was measured
by: Inhibition zone of 15mm diam. and
above (strong), inhibition zone of 12-14
mm (moderate) and inhibition zone of
11 m.m diameter or less (weak).

Influence of some enzymes on the
antibacterial activity of the
purified MA extract:

Pepsin, proteinase K, pronase,
rypsin, catalase and lipase enzymes
were obtained from the Microbiological
Institut, kiel, Germany. These enzymes
were used to evaluate  effect of its on the
antibacterial activity of the above
mentioned extract using the disc assay
method. For all the enzymes used 1
pg/ml is added 10 the extract dituted 3x
in buffer then allawed to act for 30 min
at the temperature recomanded by the
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enzyme supplier. The diameter of the
inhibition zone is compared with the
control diameter of the inibition zone
without addition of enzymes.

Examination of heat stability of
the extract :

The effect of temperature was tested
by incubation 500 L of the purified
extract in sterilized Ependorf tubes
placed in a water bath The incubation
femperafure. - were room  temperature
(about 20°C), 50°C and 90°C. The
incubation time was 30 and 60min. The
treated extract was tested for antibacterial
Determination of  minimal
effective concentration:

The purfied extract obtained from
strain of Streptococcus thermophilus was
examined to assess information on the
minimal effective concentration. Serial
dilutions namely 0.1, 0.05, 0.01, 0.001,
0.0005, 0.0001 were prepared from the
extract 10 sclect the minimal effective
concentration and examined for their
antibacterial activity.

RESULTS AND
DISCUSSION

\nti} ial activity:

Table (1) show the inhibition zone of
antibacterial extracts obtained from the
different strains of  Streptococcus
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Table (1): Antibactaerial activity of methanol acetone extracts
obtained from different strains of S.thermophilus.

) §. thermophilus strains
Test organism ERI ST alo 106 54
Diameter of the inhibition zone (mm)

Ecoli NCTC 10418 0 0 0 0 0
Protus valgaris NCtC 1653 12 14 13 12 10
Staphylococcus arveus NCTC 6571 12 15 12 11 9
Pseudomanas aerginosa nctc 10662 13 15 12 11 9
Staph. aureus non pathogenic 14 16 13 15 7
Pseudanonas flourecence 12 17 15 Il 7
Brevibacterium sp. 12 18 13 11 8
Crynobacterium lenus 12 17 13 12 7

Table (2) : Antibacterial activity of purified methanol acetone extract produced
by ST strain of S. thermophilus as affected by different enzymes.

Enzymes pH of the Incubation Inhibition zone

suitable buffer | temperature m.m diameter

Pepsin 2.00 37 -
Proteinas K 4.00 37 -
Pronase 7.5 37 -
Trypsin 7.5 37 -
Catalase 7.5 25 15

Lipase 7.5 25 15
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thermopilus namely ERL, ST, alo, 106
and $4.

From these results it could be noticed
that the prepared extracts showed
antibacterial activity against the majority
of the tested bacterial strains.

In the screening for the antibactenal
production by different studied strains
of Streptococcus thermephilus namely
ER,, ST. alo, 106 and S4, 4 strains out
of the studied 5 strains showed
inhibitory effect against the majority of
the tested bacterial cultures.

It can be also observed that ERI, ST,
al0 and 106 strains have strong
antibacterial activity against all tested
bacteria except E. coli while S4 sirain
showed week inhibition effect against
the same tested bacterial cultures, Also,
Streptococcus thermophilus (St) strain
showed the strongest antibactenal
activity against the tested bacteria
compared with the other studied strains
of Streptococcus thermophilus.

The most sensitive tested bacteria
with ST strain was Staplylococcus
aureus non pathogenic strain.

Pulusany et al.(1979) reported
activity for different strains of S
thermophilus. Tn the light of the attained
results it could be seen that strain ST of
S. thermophilus showed the widest and
strongest antibacterial activity against
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the majority of the fested bacteria
especially Staphylococcus aurous non
pathogenic strain. Therefore, the extract
of this strain was selected to carry out
other examinations to e¢valuate its
stability against the activity of some
enzymes and heat at 50 and 90°C. Also,
the minimal effective concentration was
determined.

Purification and molecular weight
of antibacterial extract.

Cleaning up as well as discoloration
of the extract using solid phase
extraction (SPE) columns to clean up
MA extract indicated that the
discoloration of the extract did not
affect the antibactenal activity of the
extract.

The ultrafitration of the purified
extract through a membrane with a 3
KD molecular mass cut off in
microconcentrators (MWCQO Moleular
weight cut off in Daltons) indicated that
the antibacterial purified extract
produced by ST stain of S
thermophilus has a molecular weight
less than 3KD.

Table (2) showed that protease
namely pepsin, proteinase k, pronase,
trypsin supress the antibacterial activity of
the extract of S thermophilus ST strain
against Stgphylococcus  aurews  non
pathagenic strain. This result demonstrate
that the antibacterial activity could be
attributed to protein substances and it
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complied with a number of criteria for
bacteriocin. These results agree with EL
Sayed et al., (1996) who sugested that
the antibacterial activity produced by
Efacaum is protein and could be
considered as bacteriocin, Pulusani et
al, (1979 also found that the
antibacterial substance produced by S
thermaphilus complied with number of
the criteria for bacteriocin.

No influence of catalase was
observed on the antibacterial activity of
inhibition is not due to HO; since HO,
would have been degraded by catalase.
Meanwhile, lipase has no influence on
the antibacterial activity of the studied
extract. These results are in agreement
with El Sayed et al., (1996) since they
found that antibacterial agents were
sensitive to proteolytic enzymes.

Heat stability:

Table (3) showed the effect of
various temperature (room
temperature, 50°C and 90°C) on the
antibacterial activity of the purified
extract obtained from Streptococcus
thermophilus ST strain when the
incubation time was 30 and 60 min . It
could be concluded that the
antibacterial activity of this extract
was heat stable over a wide range of
temperature even when the extract
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was exposed to 90°C for 60 min .
These results agreed with Pulusaini, et
al. (1979) and EL Sayed et al., (1996).

Minimal effective concentration:

Table (4) showes that
Staphylococcus  aurous  non
pathogenic strain was affected with
the dilution of 1/10 from the
purified extract of Streptococcus

thermophilus ST strain up to _1
1000

whereas the dilutions of 1, 5,
10 100

were effective

1 5 1
100 ~ 1000 1000
against the test organism when the
purified extract was diluted up to
_3  the inhibition activity has
10000

decreased to be 7mm diameter of
the inhibition zone. This result

indicates that the dilution of _1
1000

could be recommended for use in
controlling the activity of some
undesirable bacteria in milk and
milk products.

On the hght of the above
mentioned results, Streptococcus
thermophilus ST  strain  can
produce antibacterial substance
with wide range of antibacterial
activity against pathogenic and
undesirable bacteria in milk and
milk products.
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Table (3) : Effect of heat treatment on the antibacterial activity of
the purified extract.

Temperature °c Incubation time {min)
30 60
Inhibition zone (m m)
Room temperature i4 14
50 15 16
90 15 16

Table (4): Effect of serial dilution of purified extract of S.
thermophilus ST strain on the antibacterial activity.

Serial dilution

Inhibition zone

/10
5/100
1/100
5/1000
171000
5/10000
110000

16
{5
14
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The effective substances was
found to be protein in nature, heat
stable, and with molecular weight
of less than 3KD. The highest
dilution which showed
antibacterial activity was found to

be ! .
1000
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