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Abstract

Salmonella sp. is one of the bacteria from Food-Borne Disease agents, can contaminate meat and cause
salmonellosis. According to National Indonesian Standard 2009, meat is safe for consumption if it has a
negative result of salmonella in 25 grams of meat. The purpose of this study was to determine whether there
was contamination of Salmonella sp. on beef sold in the traditional market of Banyuwangi District. A total of
18 samples used in this study were taken according to the criteria for isolation and identification. All samples
were enriched with the pre-enrichment stage using Lactose Broth media, and the enrichment medium using
Tetrathionate Broth. Furthermore, in the isolation stage using Salmonella Shigella Agar (SSA) media. Then
proceed with the identification stage using the Triple Sugar Iron Agar (TSIA) test, the Sulfide Indole Motility
(SIM) test, and the Urease test. The results showed that 5 out of 18 samples tested positive for Salmonella.
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INTRODUCTION

Salmonella sp is one of the Food-Borne
Disease agents that can cause Salmonellosis
(Moekti et al., 2020). Salmonellosis can infect
humans through Salmonella sp contaminated
animal products (Sartika et al., 2016). Meat is the
most common  transmission medium  for
Salmonella sp (Husna et al., 2020). The bacterial
contamination can occur anywhere from
slaughterhouse into the ready-to-consume phase.
Salmonella sp. can contaminate animal food
products through air, water, soil, environment,
human excrement traces, or animal diet (Arifah,
2010).

According to Indonesia National Standard
(SNI) (2009), contaminated meat can be caused
by an unhygienic location that is a mixture of
various good vendors. According to the Minister
of Agriculture's Decree
No.:413/Kpts/TN.310/7/1992, the area for meat
vendors in markets should be apart from other
commodities vendors. The traditional markets are
among the most plausible contamination due to
the minimum sanitation and contiguous of various
vendors selling different products. This situation

can expose the meat to microbe contamination.
Selling meat on an open platform can also entice
buyers to browse through the products by
touching them, exposing the meat with microbe
contamination risks. This situation led to change
in texture and reduce meat quality (Ratnawati et
al., 2014).

High-quality products should require the
Safe, Healthy, Whole, and Halal criteria by
having microbe contamination limit that must not
be above the determined standard (Susanto et al.,
2013). According to Indonesia National Standard
(SNI) 7388:2009, the maximum Salmonella sp
contaminant in fresh, frozen meat, and minced
meat is negative/25g. In 2018, Banyuwangi
district had around 1.832 beef cattle population.
In 2014, there were 2.037 beef cattle slaughtered
for consumption in the same district. This data
indicates that the highest consumption of meat
comes from the Banyuwangi district (BPS
Banyuwangi, 2019).

This research aimed to identify the existence
of Salmonella sp. contaminants in beef products
sold in Pasar Tradisional = Kecamatan
Banyuwangi.
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MATERIAL AND METHOD

Sample Collection

The 18 samples of raw beef were obtained
from two traditional markets: Blambangan
market and Banyuwangi market. Samples were
collected in the morning at 5 am. Each sample
were taken 25 grams especially those that
displayed openly on a table without any cover and
located in beef vendors area. Samples were
labelled as BA (samples that taken from
Banyuwangi market) and BL (samples that taken
from Blambangan market). The collected samples
then secured into a sterile zipped plastic and
transported to the laboratory using cool box for
Salmonella sp. evaluation.

Agar Media Preparation

The media used for pre-enrichment was
Lactose Broth (Merck®). Selective enrichment
media used for isolating Salmonella sp was
Tethrathionate Broth (Merck®). Salmonella
Shigella Agar (SSA) (Oxoid®) then used for
Salmonella sp isolation. Further test for
Salmonella sp identification were using media
including Sulfide Indol Motility (SIM) agar
(Merck®), Triple Sugar Iron Agar (TSI-A)
(Oxo0id®) and Urea Broth (HIMEDIA®).

Salmonella sp. Evaluation

First step for isolation and identification of
Salmonella sp was conducted by Pre-enrichment
technique. Pre-enrichment was done by
transferring 25 g samples into 225 ml of Lactose
Broth (Merck®) in Erlenmeyer flasks and slowly
stirred until homogeneous. The suspension then
incubated at 35°C for 24 hours. The enrichment
method then conducted by inoculating 1 ml
suspension from Lactose Broth (Merck®) into 10
ml Tetrathionate Broth (Merck®) and incubated at
35°C for 24 hours (SNI, 2008). Thereafter, one
loopful of suspension was streaked into
Salmonella Shigella Agar (SSA) (Oxoid®). The
plate was incubated at 37°C for 24 — 48 hours.
Salmonella sp. appeared as a colorless colony
with centered black spot (SNI, 2897:2008).

Moreover, Salmonella sp colonies was
transferred into object glass for Gram staining.

Identification of Salmonella sp. was established
by microscopic examination using a monocular
microscope at 1000 magnification (Mukhtaruddin
et al., 2018). Salmonella sp colonies from SSA
was taken by ose and streaked into Triple Sugar
Iron Agar (TSI-A) (Ox0id®) and incubated at
35°C for 24 — 48 hours (SNI, 2008). Further step
is biochemical testing using urease and indole
test. Urease test was conducted by inoculating
positive Salmonella sp colony from TSI-A using
ose into Urea Broth (HIMEDIA®) and incubated
at 35°C for 24-48 hours. Whereas, the indole test
was done by transferring one loopful of positive
colony into Sulfide Indol Motility (SIM) agar
(Merck®) and 0,2 - 0,3 ml of Kovac's reagent was
added (SNI, 2008).

Data Analysis
The data obtained were
descriptively and presented as table.

analyzed

RESULT AND DISCUSSION

The results showed that 5 samples (27,77%)
were tested positive and 13 samples (72,23%)
were tested negative for Salmonella sp. The
positive samples were labeled as DS.2.BA,
DS.3.BA, DS.2.BL, DS.7.BL, DS.10.BL (Table
1).

Table 1. Salmonella sp. detection in raw beef
from traditional markets in Banyuwangi

Sample Variables

Code SSA TSIA SIM  Urease

DS.2.BA + +
DS.3.BA
DS.2.BL
DS.7.BL
DS.10.BL

+

+ + + + +

+
+
+
+

+ 4+ + +
+ 4+ + +

These results obtained are supported by
research of (Ramadhani et al., 2017) which found
3 of 9 samples of beef obtained from traditional
markets in the city of Banda Aceh were contain
Salmonella sp., together with the research of
(Indri et al., 2018) which was found that 1 of 32
samples of cattle obtained from a slaughterhouse
in Banyuwangi sub-district were tested positive
for Salmonella sp. Research by (Sugiyoto et
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al.,2015) also showed that there were 3 out of 17
beef samples taken from traditional markets in the
city of Bandar Lampung showed that amount of
microbial contamination were exceeded the
Indonesian National Standard (SNI).

Beef is a farm commodity popularly used in
various dishes, whether it is served fresh or made
into various cooked dishes (Rohmah et al., 2018).
Beef is rich in protein, fat, minerals, and other
nutrition needed. The protein in beef contains
complete amino acid structure and the overall
macro and micro nutrition in it is relatively
complete - which makes it an efficient growing
medium for bacteria (Ernawati et al., 2018).

Factors like storage temperature, storage
time, oxygen rate, and moisture balance affect the
bacteria growth and activities (Hajrawati et al.,
2016). This environment provides great
microorganism growth because of the high
moisture  (around  68-75%), nitrogen-rich,
fermentable substances, high pH of 5,3-6,5; and
rich in minerals (Sangaji et al., 2019). Water
become a transport medium between fiber and
meat, which makes moisture level a crucial living
factor for microorganisms. A newly slaughtered
cattle usually contains 102-10* mesophillic
bacteria per inch that comes from the digestion
system and the outer skin of the animal (Indriyani
etal., 2018).

Salmonellosis  commonly  occurs  on
unhygienic food (Wahyuningsih et al., 2019).
Salmonella sp. is one of the pathogenic bacteria
that can cause diseases to humans. The
contamination of Salmonella sp. is still a
significant problem in the world (Momani et al,.
2019). The contamination of Salmonella sp. in the
beef sold in Banyuwangi and Blambangan
traditional market is due to the open selling
environment, unwashed knife, the unhygienic
water, untreated meat products, the distance of the
slaughterhouse to the market, in addition the
consumer’s keep touching the meat before
purchase it. Open selling platforms, untreated
beef, as well as consumer's habit of touching the
meat can speed up the growth of bacterial
contaminants (Sa'idah et al., 2011).

Pratiwi et al. (2014) stated that the increase
of Salmonella sp contamination happens because

the meat was cut using a traditional butchering
method, improper hygiene, and the significant
distance between the slaughterhouse and the meat
vendors. After the slaughtering process, the meat
was transported to two different traditional
markets, which starts the contamination.
Salmonella sp can contaminate beef because of
the unhygienic butcher house and poor handling
that cause it contact with Salmonella-infected
feces (Suwito, 2011).

Unhygienic butchering processes leaves
bacteria contamination on the cutting devices and
transferred into the meat's surface (Arnia and
Efrida, 2013). Cutting meat into smaller pieces
will increase the surface area that can be
contaminated with microbes because surface
areas allow microbes to gain easier access to food,
water, and oxygen which speeds up their growth
and ruins the meat. Meat vendors' habit of not
separating organs from meat can also increase the
contamination of Salmonella sp (Harsojo and
Darsono, 2013).

The lack of properly covered wet and dry
trash bins and clean water supply will affect on
the contamination of Salmonella sp. The vendors
were also irresponsibly did not change the water
that used for washing meat because of the lack of
clean water supply. Unhygienic vendor’s devices
that used such as knives and cutting boards, along
with their habits of drying their washed hands on
a dirty rag are also additional factors to the
Salmonella sp. contamination. This situation
needs to be overcome with washing hands using
soap and running water, and drying them using a
dry and clean towel or a hand-drying machine
(Hasanah et al., 2021).

In order to decrease the risks of Salmonella
sp contamination, the whole process must be
taken care properly from the farm to the table.
Therefore, the safety of meat products becomes
the collective responsibility of the provider,
processor, distributor, consumer, and the
government (Sukmawati, 2018). Beef is one of
the food products that possess high nutritional
value, which unfortunately can be a medium for
enzyme activities and microorganism growth,
establish it as the food products that have shortest
shelf-life caused by microbe activity (Sarassati
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and Kadek, 2015). Damaged meat caused by
microbe contamination will induce change in
smell, texture, taste, and color (Zahrarianti et al.,
2012).

CONCLUSION

It can be concluded that 5 out of 18 beef
samples sold in two traditional markets:
Blambangan market and Banyuwangi market
were tested positive for Salmonella sp.
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