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NISIN, LISTERIA MONOCYTOGENES, BROTH & GROUND BEEF

SUMMARY

Meatborne listeriosis because of Listeria
monocytogenes in ground beef in many countries is
most serious problem in the last years. The effect of
various concentrations of commercially nisin on
Listeria monocytogenes in tryptose phoshate broth and
then in ground beef at refrigerated temperature were
investigated. The 1noculated numbers of Listeria
monocytogenes was 9x10" CFU/ml and 5.2x10° CFU/g for
tryptose phoshate broth and ground beef respectively.
The used concentrations of nisin were 800, 1600 and
2400 RU for this purpose. The effect of nisin on
Listeria monocytogenes was varied according to its
concentration and the substance involved. Its effect
on ground beef was differ from that in tryptose
phoshate broth due to the competitive flora in ground
beef. The use of 2400 RU nisin to inactivate Listeria
monocytogenes at refrigerator temperature was
recommended.
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INTRODUCTION

The last few years, have been intersting time for public
health and regulatories officials concerned with foodborne
listeriosis. Given the psychrotrophic nature of Listeria
monocytogenes, the ubiquity of this pathogens with
slaughterhouse and meat-packing environments (RYSER and MARTH,
1991), meatborne listeriosis especially ground beef has special
attention in recent years in many countries.

Ground beef is one of the most susceptible meat for
Listeria contamination and spoilage. Surface contamination of
the carcasse, time and temperature of aging, sanitary and
hygienic standards of meat handling, and the storage condition
of the finished product all influence the Listeria present in
the finished retail product. This type of food is often
consumed after a brief heat treatment, which may not be
sufficient to kill L.momocytogenes, such as grilling.

The prevalence of Listeria spp. especially L. monocytogenes
in ground beef were studied by many investigators in the world.
Surveys in Germany by many scientists; ERDLE (1988) found that
8% of ground beef were positive for L. monocytogenes; while
OZARI and STOLLE (1990) found that 15.2%. In France, 8% of the
examined ground beef was positive for L. monocytogenes (LE

Assiut Vet. Med. J. Vol. 32 No. 64, January 1995,




NASSAR & FARRAG

GUILLOUX et al., 1980). Working in Asutria, revealed that 36%
of the examined ground beef samples were contaminated with this
pathogen (BREUER and PRANDLE, 1988). Working in Denmark,
SKOVGAARD and  MORGEN, 1988) found that incidence of
L.monocytogenes in Danish ground beef was 28%. In New Zealand;
92% of minced beef harboured this bacterium (LOWRY and TIONG,
1988). Study Swizerland by BREER and SCHOPFER, 1989 reported
the presence of L.monocytogenes in 33% of the examined ground
beef. In canada, FARBER et al., 1988 found that L.monocytogenes
in 80% of the retail ground beef. McCLAIN and LEE, 1988
reported that 48.7% of ground beef in USA was positive for this
bacterium. In Japan, the incidence of L.monocytogenes in ground
beef was 37.9% (KOKUBO et al. 1990). In croatia, ZIVROVIC et
al. 1992 found that 14.67% of the examined ground beef was
positive for L.monoctogenes.

Listeria monocytogenes 1is listed among psychrotreophic
spoliage bacteria, in this cooncern HEFNAWY et g%. 1993 found
that the storage temperature of ground beef at 4 C for 6 days
had no effect on L.monocytogenes.

Nisin is antimicrobial polypeptide substance or
bacteriocin produced by certain strain of Streptococcus lactis
(EL-GENDY et al. 1989). Its antibacterial activity against
Gram-positive especially spore-forming bacteria was referred by
DELVES-BROUGHTON, 1990. The use of nisin in food preservation
was established as safe as recognized by joint FAO/WHO
Committee on food additive since, 1968. The use of nisin in
milk industry was recommended by SHEHATA et al., 1982), in meat
and meat products (DELVES-BROUGHTON, 1987a,b).

From these available data, ground beef constitute a public
health hazard concerning meatborne listeriosis, and nisin may
be used as a safe guard toward this aim. Therefore, this work
was planned to investigate the effect of various nisin
concentrations on L.monocytogenes in broth and in ground beef
at refrigerator temperatures.

MATERIALS AND METHODS

1. Nisin:

Nisin N-5764 was thained from Sigma chemical Co. One gram
of nisin contained 10" nisin RU (100 RU=40 ppm). The stock
solution was prepared by disolving 1 g of nisin in 100 ml
sterile distilled water as previously described by (BENKERROUM
and SANDINE, 1988). Sufficient volume of nisin solution was
added to tryptose broth or to ground beef to achieve 800, 1600,
2400 RU of nisin per ml or per gram for broth and ground beef
respectively.
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2. Listeria monocytogenes culture:

L, monocytogenes Scott A (clinical isolate, Serotype 4 B)
was obtained from R.M. Twedt, Food and Drug Administration;
Cincinnati, OH, USA. The culture was activated by three
successive transfers. The first transfer was from typtose agar
slant (Difco) followed by incubation at 35 °C for 47 h; the
second transfer was from tryptose agar slant to tryptose
phoshate broth (Difco), and third was from tryptose phoshate
broth to tryptose phoshate broth. Broth culture was incubated
at 35°C for 24 h. Sufficient volume of the working culture was
dispensed in tryptos% phoshate broth or. ground beef to achieve
population ca 9 X 100 CFU / ml of broth or 5.2 X 10 CFU/g of
ground beef.

3. Effect of nisin on L.monocytogenes in tryptose phoshate
broth at 5°C:

Tryptose phoshate broth was prepared in 25 ml quantity, in
sterile flasks, each of 9X10* CFU of L. monocytogenes per ml and
classified into S categories:

Control: contain no nisin; A: contain 800 RU nisin; B:
contain 1600 RU nisin; C: contain 2400 RU nisin; D: contain
3200 RU nisin. Examinations were done after 1, 2, 3 and 4 d at
5°C storage for duplicate samples.

4. Effect of nisin on L.monocytogenes in ground beef at < 9w

650 g of raw fresh lean beef meat was purchased from
retail market in Assiut City. The meat was grounded under
sterile conditions. This ground beef was examined for
L.monocytogenes and proved free before inoculation. The ground
beef was divided into parts in sterile glasks, eachof 25 g.
The samples were 1linoculated with 5.2X10"° CFU L.monocytogenes
per gram. The samples were classified into 4 categories:

Control: not contain nisin; A: contain 800 RU nisin; B:
contain 1600 RU nisin; C: contain 2400 RU Qisin. Examinations
were done duplicate after 1, 2 and 3 d at 3 C storage.

5. Enumeration of L.monocytogenes:

One ml of well mixed inoculated tryptose phoshate broth
was taken under sterile condition and decimal dilutions were
made in sterile 0.1% peptone water. The various dilutions were
surface plated on tryptose agar (RYSER and MARIH, 1991) in
duplicate sets. The plates were incubated at 35 °C for 48 h.
For ground beef, the all 25 g of ground beef was mixed with 225
ml of sterile peptone water and blended in a waring blender
(8000 rpm) for 3 min. Serial dilutions were made and plated
onto Mcbride Listeria lithium chloride agar (MLLA); (35.5 g
phenyl ethanol agar (Difco), 10 g glycine, 4 g 1lithium
chloride, 1000 ml distilled water) according to OINI and
GILBERT (1988).
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RESULTS
Are Presented in Fig. 1-2.
DISCUSSION

1. Effect of nisin on the growth of L.monocytogenes in broth.

Growth of L. monocytogenes in tryptose phoshate broth in
absence and presence of nisin is ShO% in ' Figure 1.
L. monocytogenes grew well in broth held a% 5 C for 4 days. The
initial number of the bacterium was 9X10 CFU/ml, this number
increased to 2X10° after one day and reached the Jmaximun
numbers of pathogen after 4 days of storage at 5 C. The
concentration of 800 RU/ml 1in tryptose fhosphate brot&
decreased the population of pathogen froy 9X10" CFU/ml to 1Xi0
CFU/ml after 3 days of storage at 5 C. After 4 days, the
pathogen was completely inactivated (no survivors) were
detected on tryptose agar medium. The higher concentration of
nisin tested had the same effect on L. monocytogenes in tryptose
broth kept at 5 s This finding established that 800 RU had
completly inhibitory effect on the bacterium after 4 days of
storage at 5 b o Our results are consistent with those of
BENKERROUM and SANDINE, 1988, who studied inhibitory action of
nisin against L. monocytogenes. Most importantly, nisin
conserves its effectiveness at a low temperature for a long
time (GIBBS and HURST, 1964).

2. Effect of nisin on the growth of L.monocytogenes in ground
beef.

Growth of L.monocytogenes in ground beef without and with
nisin addition is shown iquigure 2. Ground beef inoculated
with L.monocytogenes 5.2X10 CFU/g and without nisin addition
(contrel) were stored at controlled temperature of 3 °C, and
examined after 1, 2 and 3 d storage in duplicateAState. The
inoculum number of the pa}hogen increased to 1.8X10 after one
day and changed to 1.5X10 CFU/g after 2 and 3 d respectively.
This result proved thepsychrotrophic nature of this bacterium
and comply with HEFNAWY et al. 1993). The concentration of 800
RU in ground beef at g C declined the count of the pathogen
from25.2X10 to 8.5X10° after one day,. After 2 and 3 days was
2X10™ CFU/g. This finding indicate that 800 RU had slightly
inhibitory effect on the target pathogen. MOHAMED et al. 1984
showed that only 32 RU/ml of nisin are necessary to inhibit
L.monocytogenes 4379 at PH 7.4 and 37 'C. They also revealed
that the sensitivity of this strain decreases when the
temperature of the incubation decreases. 265 RU/ml nisin are
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rquired to inhibit completely L.monocytogenes 4379 growth at
22 °C and pH 7.4. The use of 1600 RU of nisin concentration in
ground beef decreased the count of inoculated L.monocytogenes
to 1X10° after one day and remzin constant after 2 and 3 days.
concentration of 2400 RU of nisin had a ciear inhibitory effect
on this bacterium, it decreased to 1X10 after one day and a
complete inhibitory effect. (no growth) after 2 and 3 d.

In conclusions, these results proved the use of nisin not
only inhibit the growth of Listeria but also kill the
bacterium. The antibiotic is therefore able to protect this
meat product from Listeria with contaminated either from the
raw meat or a result of subsequent contamination. Furthermore,
nisin seems to delay the growth of psychrotrophs that can exist
or contaminate ground beef.
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Fig: 1- Effect of nisin on the growth of L. monocytogenes in

broth at 5°C.
Control: Tryptose phosphate broth (TPB) inoculated with

L. monocytogenes only.

A: TPB inoculated with L.monocytogenes plus 800 RU/m1
nisin.

B- TPB inoculated with L.monocytogenes plus 1600 RU/ml
nisin.

C: TPB inoculated with L.monocytogenes plus 2400 RU/ml
nisin.

D: TPB inoculated with L.monocyogenes plus 3200 RU/ml
nisin.
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Fig: 2- Effect of nisin on the growth of L.monocytogenes in

ground beef at 3¢

Contrel: Ground beef inculated with L.monocytogenes only.

A:

B:

E:

Ground beef inoculated with L.monocytogenes plus 800
RU/m1 nisin.
Ground beef inoculated with L.monocytogenes plus 1600
RU/ml nisin.
Ground beef inoculated with L. monocytogenes plus 2400

RU/ml nisin.
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