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Abstract

Escherichia coli O157 is a member of Enterobacteriaceae which has somatic antigen O157. E. coli O157 is
associated with life threatening diseases such as hemorrhagic colitis (HC), hemolytic uremic syndrome
(HUS) and thrombotic thrombocytopenic purpura (TTP). Raw milk is considered a high risk food as it is
highly nutritious and serves as an ideal medium for bacterial growth. The aim of this study was to moni-
tor E. coli O157 contamination in the storage tank before distribution in Sleman district, Yogyakarta. Total
of 30 raw milk samples were collected from the storage tank in Sleman district. Tryptic Soy Broth (TSB)
media added with novobiocin was used as enrichment medium, while Chromocult Coliform Agar (CCA)
and Chromagar O157 medium for screening test. Additional analysis including serologic and molecular
test of isolates obtained. Based on the screening result, 11,428 colonies were considered as E. coli O157 sus-
pect that produced red colour in CCA medium. Further screening employing Chromagar O157 medium
resulted in 3 potential colonies which produce mauve colour. These colonies were later tested with Latex
Test O157 for serological reason, showing that none were E. coli O157. Molecular analysis with primer pairs
for detection of Stx1 and Stx2 genes confirm that none of the suspected strains have genes that encoded
the toxin, Stx1 and Stx2. These results showed that the presence of STEC (Shiga toxin E. coli) hasn’t found
in the tested samples of raw cow’s milk.
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1. Introduction coli O157:H7, PCR (polymerase chain reaction)
technique must be employed for achieving this
purpose. PCR can differentiate among types or
variants of SLT genes, i.e., Stx1 and Stx2.

The aim of this study is molecularly identify
the presence or absence of shiga toxin E. coli O157
from storage tank in Sleman district, Yogyakarta,
employing primer pairs targetting Stx1 and Stx2
genes.

Escherichia coli O157 is a pathogenic bacteria,
member of Enterobacteriaceae which is an impor-
tant cause of severe diseases. Escherichia coli O157
can produced shiga toxin (STEC) and considered
as verocytotoxin producing E. coli (VTEC) [6,20].
STEC was produced by E. coli O157 causes several
diseaseas such as: stomach cramps, bloody diar-
rhoea (hemorrhagic colitis), fever, vomitting,
Hemolytic Uremic Syndrome (HUS), and even
death [6,21]. The effect of STEC causes bloody
diarrhoea first recognized in 1982 in USA [14,11]
and also causes HUS [11]. Cases from STEC have
been reported in many countries until 2013
[3,8,4,5]. The biggest outbreak of STEC occurred
in Japan in 1996 with fatality of up to 5,727 pa-
tients [13].

Escherichia coli O157 can found in some raw
milk and milk product such as: cheese from raw
milk, pasteurized milk, and yoghurt, because E.
coli O157 live in intestine and can adhere in cow’s
hide include thigh and udder when the cow dis-
card the feces then contaminate the product
[3,20,21].

Several methods and biochemical screening
have been reported for identifying E. coli O157:H7y
including the toxin (STEC) they produced. For
identifying the presence or absence of STEC E.

2. Materials and Methods
2.1 Sample collection

A total of 30 raw milk samples were collected
daily from storage tank in Sleman district, Yogya-
karta between February and April 2013. Samples
were stored in the refrigerator before further
analysis in the Laboratory of Microbiology Duta
Wacana Christian University.

2.2. Isolation and Screening E. coli O157

A 50 ml of raw milk sample was centrifuged
(Hanna HI 8314) at 4000 rpm for 10 min. The pel-
lets were suspended in TSB that supplemented
with novobiocin (final concentration, 20mg/ml;
Sigma Chemical Co., St. Louis, Mo.), and the
preparation was incubated at 37°C for 18-20 hours,
with shaking 150 rpm. Next, samples were serially
diluted in 0,1 % Bacto Peptone(Difco), and 1 ml
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portions of the 107 and 10 ™ dilutions were spread
plated onto duplicate plates on Chromocult Coli-
form Agar. In the follow-up study, colonies that
appeared salmon to red on the CCA medium were
transferred on the Chromagar O157 for screening
E. coli O157. Colonies of E. coli O157 growing on
BBL CHROMagar O157 (CHROM) (Becton Dick-
inson) produce a mauve color due to chromogenic
substrates in the medium. Mauve Colonies candi-
dates O157 per sample were tested for the O157
antigen by using Oi57 latex agglutination test
(Oxoid, Basingstoke, England). Colonies that ag-
glutinated were streaked onto CCA incubated
overnight, and retested for the O157 antigen. Ag-
glutination-positive isolates were then transferred
to brain heart infusion (Difco) agar slants until
biochemical and serological tests were con-
ducted. Colonies were confirmed biochemically as
E. coli by using an API 20E biochemical test strip
(bioMe'rieux Vitek, Inc.,Hazelwood,Mo.)

2.3 DNA extraction

Sucpected colonies grown on selective media
were randomly picked, and transferred to Brain
Heart Infusion broth, grown at 37°C overnight.
Following the incubation, it is then centrifuged at
6,500 rpm for 3 minute. The supernatant was dis-
carded and DNA was isolated from the pellet by
standart method [15].

2.4 PCR assay

The primer pairs targetting Stx: and Stx2
genes and its PCR condition were selected
based on the available publications
[7,18,10,9]. The primers used in this study
were: Stx1-F: ACA CTG GAT GAT CTC AGT
GG, Stxi-R: CTG AAT CCC CCT CCA TTA
TG, Stx2-F: CCA TGA CAA CGG ACA GCA
GTT and Stx2-R: CCT GTC AAC TGA GCA
CTT TG.

Amplification of bacterial DNA was performed
in 50 pl reaction mixture containing 1 pl (10puM)
each of forward and reverse primer, 1l DNA, 22 pl
PCR mix (Fermentas), and distilled water. The
amplification was done by using thermal cycler
(PEQ-STAR) with the condition: initial denatura-
tion at 94°C for 5 min, followed by 35 cycles at 94°
C for 1 min, 56°C for 30 s and 72°C for 1 min. The
final cycle was followed by incubation for 10 min
at 72°C. PCR products were separated on 1.2%
agarose containing 0.1% Sybr Safe DNA gel stain
(Life technologies) for detection of the resulting
fragments. It is then visualized on UV illuminator
and documented by Gel Imager (Protein sim-

ple).

3. Results

Sample of 30 raw milks were analyzed on
the CCA medium, resulted 11.428 colonies
that were negative sorbitol. Colonies candi-
date were screening in Chromagar O157 to
suspect for E. coli O157. Based on the screen-
ing found 3 isolates were considered as po-
tential O157. Further analysis done by con-
firming serological Latex Test O157. The re-
sult showed there is no agglutination from all
the isolate tested (Figure 1). Attempt to iden-
tify the present of toxin genes was done by
conducting PCR employing primer pairs tar-
geting Stxi and Stxz genes. The result is
shown in Figure 2.

Figure 1. Latex Test result from 3 isolates
shown that no agglutination occured. Sample 1
(left), sample 2 (middle), and sample 3 (right)

Figure 2. PCR product employing primer pairs Stx: and
Stx2. M: 100 bp DNA marker (Vivantis), lane 1and 2: E.
coli O157 ATCC 43894 as positive control (lane 1: Stx1
gene, 614bp, lane 2: Stx2 gene, 779bp), lane 3 and 4:
negative control (E. sakazakii), lane 5 and 6: sample 1,
lane 7 and 8: sample 2, lane 9 and 10: sample 3.

4. Discussion

A 30 raw milk samples taken from Sleman
district, Yogyakarta, found out 11.428 colonies
that were negative sorbitol. Members of the En-



terobacteriaceae that lacking f3-glucoronidase
but not 3-galaktosidase are like Escherichia coli
O157, Enterobacter, Citrobacter and Klebsiella
appear as salmon to red colonies on CCA.

They were screened on the selective medium
Chromagar O157 to confirmed negative sorbitol
specially for E. coli O157. Confirmation test of 3
Isolates negative sorbitol by serological test
shows no agglutination. This result shown that
they didn’t have somatic cell O157, so they are not
E. coli O157 strain.

Detection of toxin genes Stxi and Stxz was
done by using single primer pair found there is no
Stx1 and Stx2 detected from 3 suspected isolates.

PCR is considered to be the most sensitive
means of determining whether a fecal specimen
or a food sample contains STEC. Although direct
extracts of feces or foods could be used as tem-
plates for PCR, the best results are usually ob-
tained by testing extracts of primary broth cul-
tures. Broth enrichment serves two purposes: in-
hibitors in the sample are diluted, and bacterial
growth increases the number of copies of the tar-
get sequence [7,12,9].

STEC related to severe disease such as haem-
orrhagic colitis, haemolytic uraemic syndrome,
thrombotic thrombocytopenic purpura, and acute
kidney failure [19,6,21]. Thus, any food that hu-
man consumed must be free from STEC E. coli
O157 and other O antigen [12]. To checked the
presence of Stx genes, mPCR could be used by
combining different primer pairs for Stx1 and Stx2
or use the single pair (Stx1 or Stx2) [12,9]. It is re-
ported that PCR assay was able to identify viru-
lence-specific genes such as Stxi, Stx2, eaeA, and
entero-hemorrhagic E. coli Hemolysin (EHEC
hlyA) [2,9].

From all the finding that we had, it’s not in
agreement with previous results that found the
presence of E. coli O157 in Yogyakarta, Bogor, and
Bali [18,16,1,17].

5. Conclusions

This research proof that raw cow’s milk in the
sample which collected from Sleman are free from
E. coli O157 and its genes-encoding toxin, Stx1 and
Stx2.
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