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Three enrichment broths and six plating media were eompared
for efficiency of deteetion of Salmonella in the presence of high
numbers of Coliforms (I0%/ml) and proteus (102 /ml) from artificially
inoculated fish samples. Recovery experiments with Salmonellzanatum
S. typhimurium and S. enteritidis indicated that the two enrichment
broths viz. Dulcitol Selinite (DSE) and Selinite Cystine (SC) were
_equally efficient.  Further, the viability of Salmonella, inoculated into
fish muscle and kept at 4° C for 48 hours, was found to be not
affected by the low iemperature siorage. Selective plating media like
Xylose Lysine Deoxycholate agar (XLD), Brilliant Green Sulphadiazine
agar (BGS) and Brilliant Green agar (BG) were found to be superior
in performance to Salmonella-Shigella agar: (55) and Bismuth Sul

phite agar (BiS).

INTRODUCTION

Testing of processed food materials
for the presence or absence of enteropa-
thogens like Salmonella has become a
routine necessity in view of the increas-
ing emphasis on consumer protection.
This is more so in the case of sea food
products where the product is prone to
quick spoilage and extrancous contamina-
tion., Oeccurrence of Salmonella 1n sea
foods has been reported by some work-
ers ( Liston ef. al, 1971; Anon, 1966)
although one of the essential requircments
in such foods is the total absence of
salmonella in the raw and processed material.
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With the need for means of detecting
salmonellae in food, many workers (MNorth
and Bartram, 1953; Osborne and Stokes,
1955; Hajna and Daman, 1956: Hobbs,
1960; Montfored and Thatcher, 1961;
Jameson, 1962:; Silliker er. af., 1964; Raj,
1966; Galton and Morris, 1968) applied
and compared the various methods nor-
mally followed for isolation and recovery
of the salmonella organisms. They found
that these media were not completely satis-
factory as some of the food products
showed adverse effects on the selectivity
of the enrichment quality of the media.
(Galton er. al., 1968).
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Since thore easts o wide choice of
media antended for salmonellae detection,
it 05 hard o gssess owhether media and
methods emploved by dilferent workerss on
varied food products at various  geogra-
nhical localities produced  conparable re-
sults.  Raj (190600 reported that many re-
conunended media Tailed 1o 1-olate Lthese
organisms in frozen sea foods, This appa-
rent lack of cosistency im Ieratore caused
us to make a comparalive study en the
efficacy of the commnn  enrichments iz
Selinite Cystine and  Tetrathionatg and the
newer  enrichment  medium viz. SR
described by Raj (19%46).  Alempls were
also made o compare the effectiveness of
different selective media on the solation
of small numbers o salmooella w0 pre-
sence of high nombers of coliform and
proteus  artificially  inoculated  into fish
substrates,

MATERIALS AND METHODS
Comparison of sclective agar media;

Seven pure type cultures of salmo-
nellae histed in Table T were used in ths
studv,  Cultures  were grown in Brain
Heart Infusion broth {Difce) at 37°C. The
growths alter soitable decimal dilution in
normal saline were plated in various se-
lective meadia wviz. MacConkey agar (M)
[ifco: Salmonella Shigella agar {88) Difeo;
Bismuth Sulphite agar (BiS) Difeo; Brill-
it green  agar (BGY; Brilliant Green
Sulphadiazine agar (BGS) (Morris and Dunn,
19700 and Xylose Lysine Denxycholate agar
(XLD) (Taylor, 19G3). The counts were
made after incubation of plates at 37°C
for 48 hours and compared  with those
simultancously  grown on Triptone glucose
extract apar where growth was taken as
hundred percent,

Compatison of enrichment media:

Organisms were grown in Brain heard
infusion  hroth  for 24 hours at 379,
The growth was, then decimally  diluted
with w. safine ull the linal diflution con-
tained less than 10 cellsiml. Ten ml of

L6

Stucdnes o Fsalatior of Sobaonella frem Sea Poods,

this dilubion were wuscd for  inoculations
into the respective enrichment broth (90 ml)
so that the final concentration of the cells
of the carichment  mediom come o fess
than 2/ml. Likewise sutable suspensions
of £ eali. & Proteus spp. in
were added o the brom such thet the

K |'I .'.." 1

final concertration ol these cells woe
105 and 109 ‘'ml respzctively,  The hroths
were incuhated at 3720 Tor 24 1o 48 hours.,
Suitable dilutioas (0 1 & 1 10 Fron
the enrichment brothers were streaked on
the different sclective media vie. MO anar,
Bis agar, 85 agar, BG oapgar. BGS agar,
and XLID agar in duplicate

Suspected  salmonclla colonics were
carelully picked and  streaked in Triple
Sugar lron agar (TSI The culteres posi-
tive on TSI agar were inoculated heavily
into urea cagar, lactose, dulcitol and lvsine
iren agar. Only cultures showing  hio-
chemical conformity with the genus sal
monella  were confirmed serologically by
agglutination with polyvalent 07 antiscrum
Recovery from fish subatrates:

Low numbers of three species of sal-
monelln were separately noculated  inie
25g. of fresh minced fish muscle having
a general bacterial load of 104/g.  The
flasks containing the  inoculated  muscle
were kept at a temperature of 4° C for
48 hours after which 23 ml of sterile sta-
ndard phosphate bufler at pH 7.2 were
added to each flask and shaken thoroughly
for 10 mts. Fifty ml of double strength
encichment broth were added to each flask,
one set was kept at 3770 and  another
set at 43°C for 24 hours, The higher
temperature of incubation was employed
because of its reported superiority  Tor
salmonella  enrichment  (Carlson  er, ol
1967: Harvey and Price, 1968 Moaorris
and Duon, 19701, The enriched culture
was suilably diluted and streaked on the
sin different selective media deseribed car-
lier, The growth of the salmoneliae in
different media was qualitatively assessed.
(See Table 3 & 4).
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the recovery of the cultures in selective
media. It is probable that Dulcitol fav-
ours the growth of the salmonellae under
study.

Recently, many workers (Carlson et
al 1967, Morris and Dunn 1970) repo-
rted that the performance of enrichment
broths incubated at higher temperature
{43°C) was significantly superior to  that
at 37°C. But in our present study with
the fish substrates, it has been found that
there is no significant difference between
the results obtained at thesc two tempe-
ratures, Both DSE medium and SC me-
dium proved o be comparatively effect-
ive than the tetrathionate for the recov-
ery of salmonella from fish (Vide Tables
Tand 4). Tt is probable that fish muscle
has an adverse effect on the performance
of Tetrathionate medium, The low tem-
perature storage at 4°C for 48 hours of
the salmonella inoculated fish sample did
not affect its recovery. Raj (1966) demo-
nstrated that DSE medium was highly
sélective in the presence of larger num-
bers of other micro-organisms in the fish
homogenate. We, on the other hand,
found that both DSE & Selenite Cystine
broths are equally efficient in the reco-
very of low numbers of salmonella from
fish substrates.

Tables 3 and 4 indicate the relative
efficiency of the enrichment broths and
the differential plating media. The perfor-
mance of the various media indicate that BGS
and XLD are superior. Recently, different
workers (Taylor 1965, McCarthy 1966,
Rollender et al 1969, and Morris et al
1970) found that XLD medium perfor-
ms better than the other traditional media.
The advantage of XLD over the other
media may be on its more differential
system. Most of the salmonella organi-
sms utilize xylose rapidly whereas the coli-
form, proteus and other non-lactose fer-
menting organisms do not utilize this
carbohydrate.  Hence, the preferred pro-
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cedure for isolating small numbers of
salmonella from fish is to use either DSE
or selenite cystine as enrichment medium
and the BGS or XLD agar, as the sele-
ctive plating medium,
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