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Abstract. Escherichia coli bacteria test on contaminated meat processed
food products with several variations of positive control concentrations
was carried out to provide additional information about determining the
LOD value in the test method for the detection of Escherichia coli
pathogenic bacteria. The purpose of this study was to detect and identify
bacterial contamination of Escherichia coli ATCC 25922 in contaminated
meat processed food products with variations in the concentration of
positive control. The method used to identify is the enrichment method,
using enrichment media to grow the suspected target bacterium
Escherichia coli ATCC 25922 spiked in meat-processed food products,
followed by isolation using selective media and ending with confirmation
and affirmation tests. The samples used were 10 packages of processed
meat food products. The samples were then spiked using various
concentrations of positive control Escherichia coli 5, 10, 50, and 100
colonies/gr. The data from the research showed that all samples from the
treatment of variations in the concentration of spike positive controls were
detected and identified the presence of Escherichia coli ATCC 25922.
Based on the results of this study, it can be concluded that all samples
spiked with various variations in the concentration of positive control were
detected and identified as Escherichia coli ATCC 25922.

® This is an open access article distributed under the Creative Commons 4.0 Attribution License, which permits unrestricted use, distribution,
i and reproduction in any medium, provided the original work is properly cited. ©2022 by author.

1. INTRODUCTION

chicken meat, were identified as quite high,

In various cases of food poisoning that
occurred in Indonesia and internationally, it
is sometimes associated with Escherichia
coli contamination in food or water which is
usually characterized by symptoms of
diarrhea. According to Dewantoro et al.
(2009), cases of poisoning caused by the
prevalence of Escherichia coli bacteria in
animal food products, especially beef and

but no pathogenic Escherichia coli species
were identified. Contamination of
pathogenic bacteria in food products can
occur at all stages of the food chain
including production, processing,
distribution, retail marketing, and handling
or preparation (Zao et al., 2021). According
to CSIRO (2002), Escherichia coli
contamination in meat can come from the
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room, equipment and table where the cuts
are made, as well as the water used during
the cutting process to processing. The
results of a study conducted by Prananda et
al. (2019), on grilled meatball samples, the
results showed that most of the
contamination came from Escherichia coli.

Escherichia coli is a type of pathogenic
bacteria that has an impact on health,
where if these bacteria enter the digestive
tract they can cause illness or death if not
treated, even for certain strains at very low
doses. Taking into account the effects it
causes, the government through the
Ministry of Health of the Republic of
Indonesia and the Food and Drug
Supervisory Agency (NADFC/FDA
Indonesia) makes regulations on the
maximum level of pathogenic Escherichia
coli contamination in food products, to
ensure that the food consumed is
completely safe from the threat of bacteria.
Pathogenic Escherichia coli. Several
studies on the detection of LOD in E. coli
bacteria are known to be in the range of 10-
7 to 10-8 which were detected using affinity-
based methods with contactless
atmospheric  pressure ionization mass
spectrometry (Sari et al., 2022), whereas
using real-time PCR, the LOD of detection
of E. coli was at Log 10 of the dilution
series. Different results were shown in the
research of Yalcin et al. (2017), where the
LOD was detected at a concentration of 2
cfu/25 g, and Liang et al. (2019) with a LOD
value of 102. Differences in test methods
and tools used are also known to give
different results in carrying out detection
tests for pathogenic bacteria (Sophian et al.,
2020; Sophian et al., 2021).

One of the challenges of testing the
detection of pathogenic bacteria using
conventional testing techniques using
selective media and biochemical
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confirmation tests is the ability of these
testing techniques to detect small
concentrations of contaminants that
contaminate the sample. Therefore, this
study was conducted to provide information
on the ability to detect small concentrations
of contaminated samples using positive
control of Escherichia coli with conventional
testing techniqgues and  biochemical
confirmation tests. This is important to do so
that it becomes a reference for the LOD
(Limit of Detection) value in optimizing or
measuring the sensitivity of the test method
used when conducting a validation test or
verifying the test method to be optimized.

2. METHODS
2.1. Materials

The materials used in this study were
meatball samples, TSA media, TSB,
McFarland Standard 1, Sterile Aquadest,
ENDO, EMBA and a set of API 20 E kits.

2.2. Sample Preparation

The sample was weighed as much as
10 grams in a stomacher bag, then added
90 mL of TSB and after that, it was
incubated at a temperature of 35-37 °C for
24 hours, after which the sample was then
ready to follow a series of testing stages
until the confirmation test.

2.3. Positive Control Spike

Positive control spikes carried out
using standard microbes Escherichia coli
ATCC 25922 were grown in TSA
plate/sloping media which were incubated
for +24 hours, then the microbes were
suspended in sterile distilled water with a
turbidity of 1 McFarland. The standard value
of 1 McFarland used is equivalent to 5 x 108
col/mL.
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2.4. Positive Control Variations

The positive control variations used
were 5 colonies/gr sample, 10 colonies/gr
sample, 50 colonies/gr sample, and 100
colonies/gr sample.

2.5. lIsolation on Selective Media
Isolation on selective media was

carried out using two types of selective

media, namely ENDO and Levine EMBA.
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2.6. Confirmation Test

A confirmation test was carried out
using biochemical techniques using rapid
test kit API.

3. RESULT AND DISCUSSION
3.1. Test Results on Selective Media
Selective media used to isolate
Escherichia coli bacteria were Levine EMBA
and ENDO, the results of which were
observed as presented in (Table 1). From
the table, it can be seen that at all
concentration levels, Escherichia coli was
detected on Levine EMBA and ENDO
media.

Table 1. Results of Observing Samples on Selective Media

Number of Tests

Concentration Variation Levine EMBA ENDO . .
Confirmed Positive
5 cfu/gr + + 10
10 cfu/gr + + 10
50 cfulgr + + 10
100 cfu/gr + + 10

3.2. Confirmation Test Results

The results of the confirmation test
carried out using the API 20 E kit showed
the results as presented in (Table 2). From

Table 2. Biochemical Confirmation Test Results

the table, it can be seen that at all
concentration levels, Escherichia coli was
detected positively in the APl 20E Kit.

Concentration Variation API 20 E Number of Tests Confirmed Positive
5 cfu/gr + 10
10 cfu/gr + 10
50 cfu/gr + 10
100 cful/gr + 10

Based on the data presented in table
(2) above, it can be seen that all treatments
showed detectable results. This result is

different from several studies that have
been conducted where the LOD in the E
Coli detection test in a study conducted by
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Yalcin et al. (2017), it is known that the LOD
value of 2 cfu can still be detected for
gualitative testing or identification testing.
This difference can of course be caused by
several things, which include: the use of
different techniques, different tools, and the
sample matrix used in the study (Sophian et
al., 2020; Sophian et al., 2021).

On Levine-EMBA selective media,
Colonies were metallic green. This color
change is caused by a reaction between
Escherichia coli bacteria and Methylene
blue. Agar Eosin Methylene Blue (EMB)
was originally designed by Holt-Harris and
Teague (1916) and subsequently modified
by Levine. The medium above is a
combination of Levine and Holt-Harris and
Teague formulas containing: peptone and
phosphate as recommended by Levine and
two carbohydrates as recommended by
Holt-Harris and Teague.

Methylene blue and Eosin-Y inhibited
Gram-positive bacteria to some degree.
This dye serves as a differential indicator in
response to carbohydrate fermentation. The
ratio of eosin and methylene blue is
adjusted to about 6:1. Sucrose is added to
the medium as an alternative carbohydrate
source to the usual lactose fermenting,
Gram-negative bacilli, which sometimes do
not ferment lactose or do so slowly.
Coliform produces purplish-black colonies
because it absorbs the methylene blue-
eosin dye complex when the pH drops. The
complex dye is absorbed into the colony.
The non-fermenter may increase the pH of
the surrounding medium by oxidative
deamination of the protein, which dissolves
the methylene blue-eosin complex resulting
in colorless colonies.

Some strains of Salmonella and
Shigella species do not grow in the
presence of eosin and methylene blue.
Further tests are needed to confirm the
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isolate. Peptones serve as a source of
carbon, nitrogen, and other important
growth nutrients. Lactose and sucrose are
sources of energy by being fermentable
carbohydrates. Eosin-Y and methylene blue
serve as differential indicators. Phosphate
buffered media. The test sample can be
directly etched on the medium plate. The
inoculated plates should be incubated, and
protected from light. However standard
procedures must be followed to obtain
isolated colonies. A non-selective medium
must be inoculated in conjunction with EMB
Agar. Further confirmatory tests should be
performed for the identification of isolated
colonies (Himedia, 2020).

According to Acumedia (2011), EMB
Agar media is sufficient to inhibit several
types of bacteria and fungi but
Staphylococci, Streptococci, and yeasts can
grow but their growth will appear as small
pointed colonies. In this medium, the
sterilization process carried out can reduce
the methylene blue in the media and leave a
medium orange color. The normal blue-
violet color of the media can be recovered
by gentle and homogeneous mixing. Endo
Agar is a selective medium developed by
Endo to distinguish gram-negative bacteria
based on lactose fermentation, as well as
inhibit Gram-positive bacteria (1904). The
process of inhibiting Gram-positive bacteria
was carried out by adding sodium sulfite
and basic fuchsin. The resulting Endo Agar,
also known as Fuchsin Sulphite and
Infusion Agar is also used to isolate typhoid
bacilli. Many types of selective media are
principally modified from Endo media. This
media is one of the media types
recommended by APHA as an important
medium in the microbiological examination
of water and wastewater, dairy products and
food (Braid et al., 2015; Salfinger et al.,
2015; Wehr et al., 2004).
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The biochemical confirmation test was
carried out using the APl (Analytical Profile
Index) kit. According to Carson et al. (2001),
APl is an economical confirmation
technique and has a good level of accuracy.
The API 20E strip is a biochemical test kit
consisting of 20 tubes containing a dried
substrate. The API strip contains several
abbreviations which are dripped with a
bacterial suspension in NaCl. The
underlined abbreviations indicate that the
bacterial suspension is dripped as much as
half of the good height and added mineral
oil until the well is full, namely ADH, LDC,
ODC, H2S, and URE. The abbreviations in
the box indicate that the bacterial
suspension was dripped until the well was
full, namely CIT, VP, and GEL, while the
abbreviations that were neither underlined
nor in the box were filled with a sample
suspension of half the height of the well,
namely ONPG, TDA, IND, GLU, MAN, INO,
SOR, RHA, SAC, MEL, AMY, and ARA
(Biomerieux, 2002). Until now, many
methods still use the API kit as a
biochemical confirmation test on samples
suspected of containing certain pathogenic
bacteria that are the target of testing.

LOD test testing is part of a method
that can be used to see the sensitivity of a
method, where the smaller the LOD value
that can be detected, the more sensitive the
method so that the use of this method can
guarantee better test quality. The value
obtained from the research conducted, it is
known that all tested samples were
identified with the LOD value in the study
being at 5 cfu/gr. Therefore, it is suggested
for similar research, that the detection limit
test should be carried out using a smaller
concentration variation so that the smallest
value that can be detected for testing the
detection of E. coli can be ascertained.
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Based on the data from the research
conducted, it was found that on Levine
EMBA and ENDO selective media, all
samples at the spike concentration level of
5 cfu/gr - 100 cfu/gr showed positive results,
as well as the results of the confirmation
test on all test samples carried out. samples
confirmed positive for Escherichia coli.

4. CONCLUSION

Based on the results of this study, it can
be concluded that all samples spiked with
various variations in the concentration of
positive control were detected and identified
as Escherichia coli ATCC 25922.

ACKNOWLEDGEMENT

Acknowledgments are addressed to
the head of the national food and drug
testing development center for the support
provided during the research.

References

Acumedia. 2011. Technical Information.
Contact Acumedia Manufacturers, Inc.
for Technical Service or questions
involving dehydrated culture media
preparation or performance at
(517)372-9200 or fax us at (517)372-
2006.

Baird R.B., Eaton A.D., and Rice E.W.,
(Eds.), 2015, Standard Methods for
the Examination of Water and
Wastewater, 23rd ed., APHA,
Washington, D.C.

Biomerieux. 2002. APl 20 nE. An
identification system for
Enterobacteriaceae and other non-
fastidious Gram-negative rods.
http://www.biomerieux.com

Carson J, Wagner T, Wilson T, Donachie L.
2001. Miniaturized tests for computer
assisted identification of motile

36


http://www.biomerieux.com/

BiosciED Vol. 3 No. 1 2022

Aeromonas species with an improved
probability matrix. Journal of Applied
Microbiology. 90, 190-200.

CSIRO (The Commonwealth Scientific and
Industrial Research  Organisation)
Food and Nutritional Sciences, Meat
technology update: How useful are
microbiological criteria for fresh meat?
Newsletter 02/1:2002. Clayton South-
Australia 2002.

Dewantoro Gl, Adiningsih MW,
Purnawarman T, Sunartatie T, Afiff U.
2009. Prevalence of Escherichia coli
in frozen chicken meat which was
transported through Merak pork. J.
liImu Pertanian Indo. 14(3): 211-216.

Endo S., 1904, Zentralbl. Bakteriol., Abt. 1,
Orig.35:109-11

Holt-Harris, J. E., and O. Teague. 1916. A
new culture medium for the isolation
of Bacillus typhosa from stools. J.
Infect. Dis. 18:596

Himedia. 2020. Technical Data HiMedia
Laboratories Pvt. Ltd. Reg. office: 23,
Vadhani Ind.Est., LBS Marg, Mumbai-
400086, India. Customer care No.:
022-6116 9797 Corporate office: A-
516, Swastik Disha Business Park,
Via Vadhani Ind. Est., LBS Marg,
Mumbai-400086, India. Customer care
No.: 022-6147 1919 Email:
techhelp@himedialabs.com Website:
www.himedialabs.com

Liang, T., Zhou, P., Zhou, B., Xu, Q., Zhou,
Z, Wu, X, ... Xu, H. 2019.
Simultaneous quantitative detection of
viable Escherichia coli 0157:H7,
Cronobacter spp., and Salmonella
spp. using sodium deoxycholate-
propidium monoazide with multiplex
real-time PCR. Journal of Dairy

Sophian

Science, 102(4), 2954-2965. DOI:
10.3168/jds.2018-15736

Prananda A.R, Efrida Warganegara, Tri
Umiana Soleha, Ety Apriliana. 2019.
Identification of Bacteria on Baked
Meatballs, Sauce, and Sambal in
Perwata Village, Teluk Betung Timur
District. J Agromedicine. (6)2; 245--
252.

Salfinger Y., and Tortorello M.L. Fifth (Ed.),
2015, Compendium of Methods for the
Microbiological Examination of Foods,
5th Ed., American Public Health
Association, Washington, D.C.

Sari, J. N., Kandasamy, K., & Chen, Y.-C.
(2022). Detection of Escherichia coli
by Combining an Affinity-Based
Method with Contactless Atmospheric
Pressure lonization Mass
Spectrometry. Separations, 9(1), 13.
DOI: 10.3390/separations9010013

Sophian, A., Purwaningsih, R., Lukita, B. L.,
& Ningsih, E. C. 2020. Detection of
Salmonella typhimurium ATCC 14028
in supplement health product liquid
preparation using Real-Time PCR
(gPCR). Biofarmasi Journal of Natural
Product Biochemistry, 18(2). DOI:
10.13057/biofar/f180202

Sophian, A., Purwaningsih, R., Muindar, M.,
Igirisa, E. P. J., & Amirullah, M. L.
2021. Detection of Salmonella
typhimurium ATCC 14028 in Powder
Prepared Traditional Medicines Using
Real-Time PCR. Borneo Journal of
Pharmacy, 4(3), 178-183. DOI:
10.33084/bjop.v4i3.1838

Sophian, A., Purwaningsih, R., Igirisa, E. P.
J., Amirullah, M. L., Lukita, B. L., &
Fitri, R. A. 2021. Short
Communication: Detection of

37


http://www.himedialabs.com/

BiosciED Vol. 3 No. 1 2022 Sophian

Salmonella typhimurium ATCC 14028 Salmonella spp. in milk through
and Listeria monocytogenes ATCC multiplex real-time PCR. Journal of
7644 in processed meat products Dairy Science, 100(11), 8804—8813.
using Real-Time PCR Multiplex DOI: 10.3168/jds.2017-13362

Method. Asian Journal of Natural
Product Biochemistry, 19(1). DOIL:
10.13057/biofar/f190103

Sophian, A., Purwaningsih, R., Muindar, M.,
Igirisa, E. P. J., & Amirullah, M. L.
2021. Use of Direct PCR Technique
Without DNA Extraction in
Confirmation Test for Salmonella
typhimurium Bacteria on Meatball
Samples. Borneo Journal of
Pharmacy, 4(4), 324-332. DOI:
10.33084/bjop.v4i4.2187

Wehr H. M. and Frank J. H., 2004, Standard
Methods for the Microbiological
Examination of Dairy Products, 17th
Ed., APHA Inc., Washington, D.C.

Yalgin, S., Alcay, A. o, Yizbasioglu, G.,
Cakmak, B., & Saglam, A. (2017). A
Study on Prevalence of Escherichia
coli 0157 with a Verified Method in
Foods. Turkish Journal of Agriculture -
Food Science and Technology, 5(4),
294. DOI: 10.24925/turjaf.v5i4.294-
298.1005

Zhao, C., Ge, B., De Villena, J., Sudler, R.,
Yeh, E., Zhao, S., Meng, J. 2001.
Prevalence of Campylobacter spp.,
Escherichia coli, and Salmonella
serovars in Retail Chicken, Turkey,
Pork, and Beef from the Greater
Washington, D.C., Area. Applied and
Environmental Microbiology, 67(12),
5431-5436. DOI:
10.1128/aem.67.12.5431-5436.2001

Zhou, B, Liang, T., Zhan, Z., Liu, R., Li, F.,
& Xu, H. (2017). Rapid and
simultaneous quantification of viable
Escherichia coli 0157:H7 and

38



