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SUMMARY

A total of 14 different bacterial
species were monitored for their capabilities in
survival on each of metal (coins) and carton surfaces.
Species used were: B. subtilis, Br. abortus, Coryn.
pyogenes, E. coli KIl. pneumoniae, 1. monocytogenes,
Past. multocida, Pr. vulgaris, Ps. aeruginosa, Sal.
typhi, Staph. aurecus, Staph. epidermidis, Strept. equi
and strept. zooepidemicus. Results showed that all
species were recovered from carton surfaces after 7 days
of storage at room temperature (18-24°), and only B.
subtilis was detected from the same surface after 14

days of storage at the same temperalure. But from metal

surfaces only Staph. epidermidis was recovered after 7
days of storage.

INTRODUCTION

The adhesion of bacleria to inanimate” surfaces
ddpends on  allractive forces between the Low
surfaces<*?, At the same time, repulsive forces can occur
which may offset Lthe altractive interaction or even
inhibit adhesion. Most bacteria have a net negalive
charge, so do most of solid surfaces, hence, electrostatic
repulsion belween such surfaces is likely to occur<??.

Several studies have been made concerning the
survival of bacteria on solid surfaces. Dyer & Maxcy<>?
studied the fate of E. coli & Sal. typhimurium in a food
film on stainless steel at 5°C. They found that after
24br., 99.9% of lhe cells died during the test period and
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and 90% of the SUrvivors were injured. The
microenvironment and time for incubation deterimine.
whelher baclteria grow. sustain injury or die il

A common approach to studies of factors affecting
survival of bacteria on inanimate surfaces has been to
incubate conlaminated surfaces at room temperatuer in
away Lo simulale imperfecl cleaning of food processing
or- storage cquipmentl, and 1lhe interval of storage
belween usc. Accordingly. this work has been undertaken
using palhogenic bacterial species to determine the
differences in patterns of their survival no matal and
carton surfaces.

MATERIALS & METAUODS

A- Surfaces used: Metal (in the form of popular 25 fils
coins) and carton peices (cut from boxes used for
tranpsport of meat chops). were used; 28 peices from
cach lype of surface were sterilized in the autoclave
at 121 % for 15 min., and left to dry for 15 min. All
Lhe surfaces were then slored separately in sterile
serew—capped conlainers until used.

B- Contaminalion of sur-faces: Each Lype of surface was
contaminaled individually wilh one species of the
following bacteria: B. subtilis. Br. abortus, Cory.
pyogenes, E. coli, Kl. pneumoniae, L. monocytogenes,
pasl. multocida, Pr. vulgaris, Ps. aeruginosa,
SLaph. aureus, Staph. epidermidis, Sal. Lyphi,
Strepl. equi and Sterpt. zooepidemicus. . Every
speciecs was grown overnight at 37°C on 5% sheep blood
agar under acrobic conditions, with the excepltion of
Br. abortus which was grown in a candle jar for 3
days bLefore usc.

Few colonies from the growkth of every species were
transferred to individual -10ml amounts of tryptic
soy brolths and  incubated at 37°C prior to
contamination of the surfaces. Bacterial species used
were identified according to the criteria described
by Cowan®®?. Ten-fold dilutions from every growi
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species were made in buffered peplone water, and the
counts were done according to Miles et al. method€”?.
100ul drops from the brolh of every specie were layed
in duplicate onlo each melal (25 fils coin) and
carlon (2x2cm®) surfaces. Conlaminaled pieces were
stored individually in wells in Falcon flasks, then
covered and slored in the dark.

C- Sampling procedures: After 7 and 14 days of stlorage,
contaminaled surfaces (from each lype) representing
every bacterial specie used were droped individually
in 10 ul Lryplic soy broths, and incubated overnight
at 37°C or wuntil turbid, followed by straking the
appropriate agar medium and incubaled as above (in
153

RESULTS

After 7 days of sltorage. all the 14 bacterial
species were recovered  From carton pieces, bul  from
coins, only Staph. cpidermidis was recovered (Table 1).
However, after 14 days of slorage., only B. subtilis was
recovered from carton pieces and nol from coins. The
rest of Lhe baclerial species used were not retovered at
all from any of Lhe surfaces used al  this period of
slorage.

Staph. epidermidis did not ferment mannitel, was
catalase (+ve) and coagulase (-ve). DB. subltilis was
motile, hydrolyzed starch and liquefied gelatin, showing
oval terminal, subterminal and central spores (Cowan
1977 )
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Table 1: Survival of different bacterial species on
metal and carton surfaces.

Bacterial species¥ 7 days storage 14 days sltorage

Carton Metal Carton

‘Metal

1. Bacillus sublilis

2. DBrucella abortus

3. Coryncbacterium equi
4. Bscherichia coli

5. Klebsiella pneumoniae
6. Listeria monocyltogenes
7

8

9

10

. Pastecurella multocida
. Proteus vulgaris
. Pscudomonas aeruginosa
. Salmonella typhi
11. Staphylococcus aureus
12. Staph. cpidermidis
13. Streploacoccus equi
14. Strept. zooepidemicus

R e Tk e B N
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* Contamination dose for every species ranged between 1.6 anc

2.0 x 10® cfu per 100ul drops.

DISCUSSION

In orecious experimenls, it had been shown that E.
coli was able to survive for 10 days on glass and
polyslyrene surfaces slored al either 4°C or at room
temperalure (18-207C). and also on wooden surfaces for
40 days, Dbut showed a posiltive survival on metal
surfaces fTor only 3 days of storage at room
Ltemperature<™?. This could also be the case in this
experiment  where E. coli was able to survive on carton
and not on melal surface aflter 7 days of sborage ab room
Lemperature. It is worth Lo menlion here thalt Lhe
presence of certain elemenls in melal consistency, like
zinc or nickel or iron etc., thal could be toxic Lo such
bacleria®™.
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An exceplion was Sltaph. epidermidis which showed a
successful survival on metal up to 7 days of storage,
and thal could be altributed most probably to the mode
of living of such organisms, being common commensals of
external surfaces, like skin etc.<®?

Wilh regard to survival for 14 days or prdbably'

more, only B. subltilis did so, but only on carton
surfaces, Experience wilh such organisms reveals that
the struclure of ilts cell wall wmight enable it to
wilthsland adverse condilions, like surviving on a solid
surface wilh deplelion from nulrients<*®?

Carton and meltal surfaces are roulinely used for
many purposes relaled Lo public heallh praclice, hence
lhis sludy and other forlhcoming ones shall add much
information Lo our knowledge regarding beller hygienic
measures, because il should always be remembered that
injured baclerial cells may regain normally if offerred
a favorable enviromment<®? .
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