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Salmonella sp. and Escherichia coli are pathogenic bacteria that cause foodborne diseases 

that often contaminate food and are harmful to human health. Sales of unpackaged (bulk) 

sausages accompanied by poor hygiene and environmental sanitation conditions have a 

high potential for Salmonella and Escherichia coli contamination. The purpose of this 

study was to compare the contamination level of bacterial, Salmonella sp. and Escherichia 

coli in bulk and packaged chicken sausages as well as to determine the relationship 

between the hygiene and sanitation of traders and the level of bacterial contamination, 

Salmonella sp. and Escherichia coli contamination in chicken sausages sold at traditional 

markets in Surabaya, Indonesia. This research is a cross-sectional study and purposive 

sampling method. The results showed that the level of bacterial contamination in the bulk 

chicken sausage was higher (5.98 Log CFU/g) than in packaged chicken sausage (4.83 

Log CFU/g). Salmonella sp. contamination in the bulk chicken sausage was higher 

(44.44%) than in packaged chicken sausage  (10.00%) and Escherichia coli contamination 

in the bulk chicken sausage was higher (22.22%) than in packaged chicken sausage 

(20.00%). There is a significant relationship between the hygiene and sanitation of traders 

with the contamination level of bacteria, Salmonella sp., and Escherichia coli in bulk and 

packaged chicken sausages. 
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1. INTRODUCTION  

1.1. Research Background  

Sausage is a processed food product made from a mixture of 

fine meat and flour with the addition of spices or food additives. 

Sausage products are very easily contaminated or overgrown with 

bacteria from the surrounding environment due to inadequate 

storage facilities. Sausages sold in traditional markets are not 

stored in the refrigerator, there are even sausages that are not 

packaged properly (bulk) which have a high risk of bacterial 

contamination. 

The sale of unpackaged processed food (bulk) accompanied 

by poor hygiene and environmental sanitation conditions has a 

high potential for contamination by pathogenic bacteria. 

Unpackaged food has a higher risk of bacterial contamination 

either from the equipment or from the environment around the 

sale. Poor sanitation conditions and high humidity in traditional 

markets pose a risk of direct and indirect contamination of 

processed food. 

Salmonella sp. and Escherichia coli are pathogenic bacteria 

that cause foodborne diseases that often contaminate food[1]. The 

incidence of foodborne disease due to consumption of food 

contaminated with pathogenic bacteria is 4 billion people and 2.2 

million of them died [2]. In Surabaya in 2018, the incidence of 

poisoning due to consuming food that has been contaminated with 

bacteria is 2,115 cases [3]. 

From 2015 to 2019, the identification of risk factors for 

Salmonella sp. in samples of processed products originating from 

the chicken have been carried out, namely 51 cases in 2015 [4] 

and since May 2017 found 12 outbreaks and 285 cases [5]. 

Salmonella and Escherichia coli are commonly found in raw 

meat, poultry, and poultry products due to environmental 

pollution [6]. Chicken sausage samples obtained from the 

Flamboyan Pontianak market which were stored at room 

temperature (28ºC-30ºC) were positive for aerobic bacteria, 

Coliform bacteria, Escherichia coli, Stappylococus aureus, and 

Salmonella sp. [7]. Sausages sold in Jatinagor District were 

detected by Escherichia coli in 7 samples (29.17%) with a value 

range of 9.2-240 APM/g and Salmonella sp. was detected in 1 

sample (4.16%) [8]. 
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The maximum limit of microbial contamination in processed 

meat in sausage is 1x105 colonies/gram, for Salmonella it must be 

negative/25gram sample, and for Escherchia coli <3 APM/gram. 

Microbiological quality is very important in food safety and 

maintaining food quality [9]. 

1.2.  Literature Review  

1.2.1. Food Contamination 

Food contaminants are materials that unintentionally 

contaminate and are unwanted in food originating from the 

environment or as a result of processes along the food chain, in 

the form of biological contaminants, chemical contaminants, 

mycotoxins, radioactive substances, residues of veterinary drugs, 

and pesticides as well as other objects that can interfere with, 

harm, and endanger human health. Food safety can be realized by 

paying attention to food sanitation, regulation of food additives, 

regulation of genetically engineered food products, regulation of 

food irradiation, determination of food packaging standards, 

provision of food safety and food quality assurance, and 

guarantee of halal products for those who are required [10]. 

Factors that affect food contamination are food processing, 

food handler, hygiene and sanitation practice, temperature, 

storage time, and packaging type of food. The packaging used for 

sausage packaging is LDPE (Low-Density Polyethylene) plastic 

which is then vacuum packed. Vacuum packaging aims to extend 

the shelf life of sausages because of its airtight structure, while 

the use of polyethylene can maintain the aroma and taste of a 

product even though it is stored at the freezing point [11]. Bulk 

sausages are sausages that are not packaged and stored properly. 

Bulk sausages have a higher risk of contamination than packaged 

sausages. Bulk sausages are in great demand by the public 

because they are cheaper than branded packaged sausages [12]. 

1.2.2. Salmonella sp.  

Salmonella is a rod-shaped bacterium or bacillus grouped in 

the Enterobacteriaceae family[13]. Salmonella is a gram-

negative bacteria that has a length of 1-2 μm, rod-shaped that does 

not form spores, and is motile with peritrichous flagella. 

Salmonella is a facultative anaerobic bacterium that can ferment 

glucose, and produce acid, and gas but is unable to use lactose 

and sucrose. Salmonella has the optimum temperature for growth 

at 38oC and can grow at low aw (aw 0.93) and is active at pH 3.6-

9.5[14]. 

Salmonella is usually found in raw poultry meat, where 

poultry meat is the main ingredient in the manufacture of several 

processed foods. In processed chicken, Salmonella can survive 

for 16 weeks in frozen storage at -20oC [15]. Salmonella sp. can 

survive at a temperature of 67⁰C and has an optimum growth 

temperature of 20-45⁰C. 

Salmonella usually attacks the human intestine through food 

that has been contaminated and which is not properly prepared. 

Symptoms caused when infected with Salmonella are symptoms 

of fever, abdominal cramps, and pain [16]. 

1.2.3. Escherichia coli  

Escherichia coli is a gram-negative, facultative anaerobic 

bacterium in the form of a short rod with a length of about 2 μm, 

a diameter of 0.7μ m, a width of 0.4-0.7μm which usually infects 

the digestive tract in humans within a few hours after consuming 

food contaminated with these bacteria. Pathogenic Escherichia 

coli is a disease that causes large outbreaks of infant diarrhea, 

bloody diarrhea, cystitis, pyelonephritis, meningitis, and so on 

[17]. Escherichia coli grows in colonies with round, convex, 

smooth, with pronounced edges. 

Escherichia coli can grow quickly at a temperature of 30-

42°C, grow slowly at a temperature of 44-45°C, and cannot grow 

at a temperature of 10°C or lower. This strain is resistant to pH 

4.5 or lower. Bacteria will die at a pasteurization temperature of 

64.3°C for 9.6 seconds, but cells can survive in food at a 

temperature of -20°C. Escherichia coli is an indicator of 

contaminants with faecal sources. The natural habitat of 

Escherichia coli is the lower digestive tract of animals and 

humans[18]. 

1.3.  Research Objective  

The purpose of this study was to compare the contamination 

level of bacterial, Salmonella sp. and Escherichia coli in bulk and 

packaged chicken sausages as well as to determine the 

relationship between the hygiene and sanitation of traders and the 

level of bacterial contamination, Salmonella sp. and Escherichia 

coli contamination in chicken sausages sold at traditional markets 

in Surabaya, Indonesia. 

2. MATERIALS AND METHODS  

2.1. Materials and Tools 

The main raw materials are used are sausage samples 

consisting of 18 bulk chicken sausage samples and 10 packaged 

chicken sausage samples obtained by 23 sausage traders in the 

East Surabaya traditional market. The materials used are Buffered 

Pepton Water (Oxoid), Selenite Cystine Broth (Oxoid), Xylose 

Lysine Deoxycholate (Oxoid), Eosin Methylene Blue Agar 

(Oxoid), Plate Count Agar (Merck), Triple Sugar Iron Agar 

(Oxoid), Sulfide Indole Motility Medium (Oxoid), Methyl Red 

Voges Proskauer Medium (Oxoid), Simmons Citrate Medium 

(Oxoid), Urease Agar, Kovac's Indole Reagent (Merck), Methyl 

Red Indicator (Merck), Alpha Naphthol Reagent (Merck), 40% 

KOH (Merck), 70% alcohol, and sterile distilled water.  

The tools used include autoclave, incubator, laminar flow, 

microwave, analytical balance, vortex, refrigerator, Erlenmeyer, 

measuring cup, petri dish, test tube, ose needle, 1.5 ml Eppendorf 

tube, micropipette, blue tip, yellow tip, bunsen, dropper, test tube 

rack, Eppendorf tube rack, and test tube cap. 

2.2. Design Experiment and Analysis 

This research is a cross sectional study and purposive 

sampling method. Sampling at the traditional markets in East 

Surabaya area and bacterial testing were carried out at the BSL - 

2 (Bio Safety Level 2) Laboratory, Airlangga University. 

Laboratory analysis includes testing for total bacteria, detection 

of Salmonella sp. and Escherichia coli in sausage products. 
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2.3. Implementation of Research 

2.3.1. Total Bacteria Test with Drop Plate Method [19]. 

One gram of sample was weighed and homogenized in 9 ml of 

0.85% NaCl solution to make 10-1 to 10-6. A total of 50 µl of 

samples from each dilution was dripped onto the surface of a 

sufficiently dry sterile PCA agar medium and incubated at 37°C 

for 18-24 hours. Growing colonies were calculated in Colony 

Forming Units per gram (CFU/g) of a sample using the formula: 

CFU = number of colonies x 1000/50 x dilution factor 

2.3.2. Isolation and Identification of Salmonella sp. [20] [1].  

Isolation of Salmonella sp.. of sausage products through three 

stages are Pre-enrichment, Selective enrichment, and Selective 

plating. Pre-enrichment, 25 grams of chicken sausage samples 

were aseptically ground and homogenized with 225 ml of 

Buffered Pepton Water (BPW), then incubated at 37oC for 24 

hours. For selective enrichment, one ml of Buffered Pepton Water 

(BPW) was added aseptically to 10 ml of Selenite Cystine Broth 

(SCB) and incubated at 37oC for 24 hours. For selective plating, 

1 ose of SCB was taken and scratched on the surface of sterile 

Xylose Lysine Deoxycholate (XLD) media and incubated at 37oC 

for 24 hours. Criteria for confirmation of Salmonella sp. obtained 

from the isolation stage are based on the following biochemical 

characteristics: 

 

2.3.2.1. Triple Sugar Iron Agar (TSIA) Test 

Colonies taken from positive (+) XLD were transferred using 

an ose needle to a sterile TSIA agar medium (in test tubes) by 

scratching on the oblique and piercing the upright, then incubated 

at 37oC for 24-48 hours. The results of the identification of the 

presence of Salmonella sp. indicated by a yellow color change 

with or without black color (H2S), and the oblique part remains 

red (unchanged). 

 

2.3.2.2. Indole Test  

Colonies were taken from positive (+) XLD with ose 

transferred to sterile Sulfide Indole Motility (SIM) media by 

piercing to the bottom of the agar medium and incubated at 37ºC 

for 24 hours. Then 0.2 - 0.3 ml of Kovacs reagent was added. 

Specific test results for Salmonella sp. were negative indole test, 

positive motile, and the formation of black H2S. 

 

2.3.2.3. Methyl Red - Voges Proskaeur (MR-VP) Test  

Colonies were taken from positive (+) XLD with ose 

inoculated into 6 ml of sterile MR-VP media, incubated for 48 

hours. The MR-VP medium was divided into 2 portions of 3 ml 

each. Each part was added with a methyl red reagent for the 

methyl red test. Alpha naphthol reagents and 40% KOH were 

added for the Voges Proskaeur test. The red color on the MR-VP 

test shows a positive result, and the yellow color on the MR-VP 

test shows a negative result. 

 

2.3.2.4. Citrate Test 

Colonies were taken from positive (+) XLD with ose and then 

inoculated onto sterile Simmon's Citrate Agar (SCA) media by 

scratching on the agar slanted media and then incubated at 37ºC 

for 24 hours. A positive test result is indicated by the growth of 

colonies followed by a color change from green to blue. A 

negative test result is indicated by no color change. Salmonella 

sp.. gave a positive result on the citrate test. 

2.3.2.5. Urease Test 

Colonies were taken from positive (+) XLD with ose then 

inoculated into urea medium, then incubated at 37ºC for 24 

hours. Specific test results for Salmonella sp.. are negative for 

urease test indicated by the color remains yellow on the media. 

2.3.3. Isolation and Identification of Escherichia coli [20] 

[1]. 

Isolation of Escherichia coli colonies from sausage products 

went through two stages, namely Pre-enrichment and Selective 

plating. Pre-Enrichment, 25 grams of chicken sausage samples 

were aseptically ground and homogenized with 225 ml of 

Buffered Pepton Water (BPW), then incubated at 37oC for 24 

hours. For selective plating, 1 ose of BPW was taken and 

inscribed on the surface of sterile Eosyn Methylene Blue Agar 

(EMBA) media and incubated at 37oC for 24 hours. Samples 

considered positive for Escherichia coli were indicated by the 

formation of metallic green colonies. The criteria for 

confirmation of Escherichia coli isolates obtained from the 

isolation stage are based on the following biochemical 

characteristics: 

 

2.3.3.1. Triple Sugar Iron Agar (TSIA) Test 

Colonies taken from positive (+) EMBA were transferred 

using an ose needle to a sterile TSIA agar medium (in test tubes) 

by scratching on the oblique and piercing the upright, then 

incubated at 37oC for 24-48 hours. The results of the 

identification of the presence of Escherichia coli were indicated 

by a yellow color change in the slant and butt (A/A) or (A/A) 

and the formation of gas without black color (H2S). 

 

2.3.3.2. Indole Test  

Colonies taken from positive (+) EMBA with ose were 

transferred to sterile Sulfide Indole Motility (SIM) media by 

piercing to the bottom of the agar medium and incubated at 37ºC 

for 24 hours. Then 0.2-0.3 ml of Kovacs reagent was added. The 

specific test results for Escherichia coli were positive for indole 

and positive for motile. 

 

2.3.3.3. Methyl Red - Voges Proskaeur (MR-VP) Test  

Colonies were taken from positive (+) EMBA with ose 

inoculated into 6 ml sterile MR-VP media and incubated for 48 

hours. The MR-VP medium was divided into 2 portions of 3 ml 

each. Each part was added with a methyl red reagent for the 

methyl red test. Alpha naphthol reagents and 40% KOH were 

added for the Voges Proskaeur test. Escherichia coli specific test 

results were positive for the MR test and negative for the VP test. 

 

2.3.3.4. Citrate Test 

Colonies were taken from positive (+) EMBA with ose then 

inoculated onto sterile Simmon's Citrate Agar (SCA) media by 

scratching on the agar slanted media and then incubated at 37ºC 

for 24 hours. A positive test result was indicated by the presence 

of colony growth without a change in the color of the medium 

(which remains green). Escherchia coli specific test results gave 

negative results on the citrate test. 

2.4. Analytical methods 

The total bacteria were converted into log form before being 

analyzed. Data on the level of bacterial contamination, and 

contamination of Salmonella sp.. and Escherichia coli were 
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expressed in absolute values and percentages using Microsoft 

Office Excel 2016. The relationship between hygiene and 

sanitation of traders with the level of bacterial contamination, 

Salmonella sp. and Escherichia coli were analyzed by Chi-square 

test at P<0.05 using SPSS software (version 25). Statistical 

significance was defined as P < 0.05 at an error rate of 5%. 

3. RESULT AND DISCUSSION 

3.1. Total Bacterial  

Total bacteria (Table 1) showed that 14 (77.78%) of the 18 

bulk sausage samples had bacterial contamination levels 

exceeding the SNI 3820:2015 standard (>5.00 log CFU/g), while 

4 (22.22%) met the SNI 3820 standard. :2015 (<5.00 log CFU/g). 

Packaged sausages (Table 2) showed that 2 (20%) of the 10 

samples had a level of bacterial contamination exceeding the 

maximum standard of SNI 3820:2015 (>5.00 log CFU/g), while 

8 (80%) met the standard of SNI 3820:2015 (< 5.00 log CFU/g). 

 

Table 1. Observations of Total Bacteria in Bulk Chicken 

Sausage 
Code  TPC 

(Log 

CFU/g) 

Description Code TPC 

(Log 

CFU/g) 

Descripton 

A1 5.81 NE F1 5.99 NE 

A2 7.54 NE G1 6.40 NE 

B1 4.87 E H1 7.05 NE 

B2 6.01 NE I1 7.93 NE 

C1 4.02 E J1 5. 69 NE 

C2 5.74 NE K1 4.08 E 

D1 3.91 E L1 6.51 NE 

D2 5.36 NE L2 5.45 NE 

E1 6.81 NE M1 6.27 NE 

Note :  
E : (Eligible): Total bacteria does not exceed the standard of SNI Number 

3820:2015 (<5.00 Log CFU/g) 

NE : (Not Eligible): Total bacteria exceeds the standard of SNI Number 

3820:2015 (>5.00 Log CFU/g) 

 

Table 2. Results of Observation of Total Bacteria in Packaged 

Chicken Sausage 
Code  TPC 

(Log 

CFU/g) 

Description Code TPC 

(Log 

CFU/g) 

Description 

N1 7.29 NE S1 4.11 E 

O1 4.36 E T1 4.23 E 

P1 4.80 E U1 4.36 E 

Q1 5.57 NE V1 4.36 E 

R1 4.90 E W1 4.36 E 

Note :  
E : (Eligible): Total bacteria does not exceed the standard of SNI Number 

3820:2015 (<5.00 Log CFU/g) 

NE : (Not Eligible): Total bacteria exceeds the standard of SNI Number 

3820:2015 (>5.00 Log CFU/g) 

 

Bulk chicken sausages that are sold in open conditions have 

a higher total bacteria. Sausages served open can increase the 

chance of contamination in sausages because of the large surface 

area of the food that is exposed, so the total bacteria in bulk 

chicken sausages are higher than in packaged chicken sausages 

[21]. This is following Ref. [12], that the total bacteria in bulk 

chicken sausage is higher (1.9 x 105 CFU/g) than in packaged 

chicken sausage, which is 7.5 x 103 CFU/g. 

 
 

Table 3. Relationship of Trader's Sanitary Hygiene to Total 

Bacteria of Chicken Sausage 

 

Hygiene 

and 

Sanitation 

Conditions 

Total Bacterial 

Total α 
p-

Value Qualify* 
Not 

Eligible** 

N % N    % N %   

Good 8 80.00 2 20.00 10 100 .05 .007 

Poor 3 23.10 10 76.90 13 100   

          Total 11 47.80 12 52.20 23 100   

Note: 
Eligible*: total bacteria does not exceed the standard of SNI Number 

3820:2015 (<5.00 Log CFU/g) 

Does not eligible**: total bacteria exceeds the standard of SNI Number 

3820:2015 (>5.00 Log CFU/g) 

 

Based on the Chi-Square test (Table 3). it was obtained (p-

value 0.007 <0.05) indicating that there was a significant 

relationship between the trader’s sanitation hygiene and the level 

of bacterial contamination in bulk chicken sausage and packaged 

chicken sausage. Sausage packaging conditions, as well as 

processing and storage processes, can also affect the level of 

bacterial contamination. This is following Ref. [22]. which states 

that the condition of the packaging of processed food products 

affects the level of microbial contamination. 

3.2. Isolation and Identification Salmonella sp.  

3.2.1. Pre-Enrichment 

 

Fig.1. Pre-enrichment stage observation results 

 

Isolation and identification of Salmonella sp. begin with 

doing enrichment (pre-enrichment) using Buffered Pepton Water 

(BPW) media. Bacterial growth was characterized by turbidity on 

BPW media as shown in Fig. 1. 

3.2.2. Selective Enrichment  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2(a). SCB media before bacterial inoculation 

                    2(b). SCB media after bacterial growth 

 

Selective enrichment is aimed at increasing the growth of 

Salmonella sp. and inhibiting other bacteria from growing. 

(a) (b) 
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Changes in Selenite Cystine Broth (SCB) to red due to the acid 

formed due to bacterial growth. These changes occur because the 

media contains sodium selenite inhibitor which is reduced to 

selenium and a reaction occurs with sulfur-containing amino 

acids so that it can prevent the growth of other bacteria. The 

results of the growth of Salmonella sp.. on SCB media can be seen 

in Fig. 2(a) and 2(b). 

3.2.3. Selective Plating  

 

 

 

 

 

 

 

 

 

Fig. 3. Observation of Salmonella sp. on XLD media 

 

Selective plating using Xylose Lysine Deoxycholate (XLD) 

media for the growth of Salmonella sp.. shown a change from 

clear transparent color (colorless) to pink (pink) after incubation 

for 24 hours. Colony characteristics of Salmonella sp.. red and no 

/ there is a black spot in the middle. The results of observations 

of colonies of Salmonella sp.. on XLD media can be seen in Fig. 

3. 

3.2.4. Biochemical Characteristics of Salmonella sp.. 

isolates. 

 
Fig. 4. (a) TSIA test; (b) SIM test; (c) Methyl Red (MR) test; (d) 

Voges-Proskauer (VP) test; (e) Citrate tes; (f) Urease test. 

 

Salmonella bacteria in TSIA media were characterized by the 

presence of alkali (red color) in the slant and the presence of acid 

(yellow color) on the butt with or without gas and H2S. The media 

changes to red in the slant because the bacteria are alkaline and 

do not ferment lactose and sucrose. The color change to yellow 

on the butt indicates that the bacteria are fermenting glucose. The 

production of H2S is indicated by the presence of a black 

precipitate [20] [1].  

SIM media showed motility in the media with growth 

spreading in the punctured area and the indole test showed a 

negative result without the formation of an indole ring (red color) 

[1] 

Methyl red test for Salmonella sp. showed positive results 

which were indicated by a change in color to red and the Voges-

Proskauer Salmonella sp. shows a negative result in yellow [1]. 

Citrate test. a positive result for Salmonella sp. indicated by a 

change in the color of the medium from green to blue indicating 

that bacteria can use citrate as a carbon source and inorganic 

ammonium salt (NH4H2PO4) as a nitrogen source [1]. 

The urease test showed negative results indicated by no 

change in the media. which remained yellow because the urease 

enzyme could not break the carbon and nitrogen bonds to form 

ammonia and changed the color of the media. Observation of the 

biochemical characteristics of Salmonella sp. can be seen in Fig 

4 [20] [1]. 

The contamination level of Salmonella sp. in bulk chicken 

sausage (44.44%) was higher than in packaged chicken sausage 

(10.00%). The high contamination of Salmonella sp. in bulk 

sausages. apart from being caused by poor sanitary hygiene 

conditions. bulk sausages are not packaged properly and sausage 

storage conditions are at room temperature to accelerate bacterial 

growth. 

3.2.5. The Relationship of Trader's Sanitary Hygiene 

Conditions to Salmonella sp. Contamination  

Table 4. The Relationship of Trader's Sanitary Hygiene 

Conditions to Salmonella sp. Contamination in Bulk and 
Packaged Chicken Sausage 

 

Traders' 

Hygiene 

and 

Sanitation 

Conditions 

Salmonella sp. 

Contamination Total 

α 
p-

Value 
   Positive   Negative 

N % N % N % 

Good 9 90.00 1 10.00 10 100 0.05 0.029 

Poor 6 46.20 7 53.80 13 100   

Total 11 65.20 12 34.80 23 100   

 

Based on the Chi-Square test (Table 4). it was obtained (p-

value 0.029 < 0.05) that there was a significant relationship 

between the sanitary hygiene of traders and contamination of 

Salmonella sp. in bulk sausages and packaged sausages. This is 

following Ref. [23]. that there is a significant relationship (p-

value 0.022 < 0.05) between the sanitation hygiene of traders and 

the level of contamination of Salmonella sp. on processed chicken 

sold by traveling traders in Malang City. 

3.3. Isolation and Identification Escherichia coli.  

3.3.1. Pre-Enrichment 

 

Fig. 5. Pre-enrichment stage observation results 

 

The main stage of isolation and identification of Escherichia 

coli is by pre-enrichment or pre-enrichment using BPW media. 

Bacterial growth in BPW is characterized by cloudy BPW 

conditions which can be seen in Fig 5. 

Salmonella sp. colony 
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3.3.2. Selective Plating  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6. Observation of Escherichia coli on EMBA media 

 

Eosin Methylene Blue Agar (EMBA) media is a differential 

medium for Escherichia coli and a positive result will be metallic 

green which indicates Escherichia coli can ferment lactose to 

produce a strong acid final product. The results of observations of 

Escherichia coli colonies on EMBA media can be seen in Fig 6. 

3.3.3. Biochemical Characteristics of Escherichia coli. 

 
 

Fig. 7. (a) TSIA test; SIM test; (c) Methyl Red (MR) test; (d) 

Voges-Proskauer (VP) test; (e) Citrate test. 

 

The biochemical characteristics of Escherichia coli on TSIA 

media showed that there was a change in the medium to acid 

(yellow) in the slant and butt. This change is because bacteria can 

ferment glucose. not producing H2S but producing gas which is 

the result of H2 and CO2 fermentation [20] [1]. 

Sulfide Indole Motility (SIM) showed the presence of 

motility. which was indicated by the growth spread over the 

puncture area on the media and the indole test showed a positive 

result of the formation of an indole ring (red color) [1]. 

The methyl red test showed positive results. indicated by a 

change in color to red after adding methyl red reagent. while the 

Voges-Proskauer test showed a negative result in yellow [1]. 

The citrate test showed negative results. namely. the media 

remained green (no change in the color of the media) [1]. 

Observation of the biochemical characteristics of Salmonella sp. 

can be seen in Fig 7. 

Escherichia coli contamination in the bulk chicken sausage 

was higher (22.22%) compared to packaged chicken sausage 

(20.00%). This shows that the risk of Escherichia coli 

contamination in bulk chicken sausages sold in traditional 

markets is higher than in packaged chicken sausages so it is 

dangerous for consumers' health if not handled properly. 

3.3.4. The Relationship of Trader's Sanitary Hygiene 

Conditions to Escherichia coli Contamination  

Based on the Chi-Square test (Table 5). it was obtained (p-

value 0.043 <0.05) that there was a significant relationship 

between the sanitation hygiene of traders and Escherichia coli 

contamination in bulk and packaged sausages. This is following 

Ref. [24]. that there is a relationship between the hygiene 

practices of traders and the level of Escherichia coli 

contamination in food sold around the Semarang State University 

campus (p-value 0.021 < 0.05). 

 

Table 5. The Relationship of Trader's Sanitary Hygiene 

Conditions to Escherichia coli Contamination in Bulk and 

Packaged Chicken Sausage 

 

Trader’s 

Hygiene 

and 

Sanitation 

Conditions 

Escherichia coli 

contamination Total 

α p-Value Positive Negative 

N % N % N % 

Good 11 91.70 1 8.30 12 100 0.05 0.043 

Poor 6 54.50 5 45.50 11 100   

Total 17 73.90 6 26.10 23 100   

4. CONCLUSION 

The average level of bacterial contamination in the bulk 

chicken sausage was higher (5.98 Log CFU/g) than in packaged 

chicken sausage (4.83 Log CFU/g) and exceeded the maximum 

limit of SNI standards (greater than 5.00 Log CFU/g).  

Salmonella sp. contamination. in the bulk chicken sausage was 

higher (44.44%) than packaged chicken sausage (10.00%). 

Escherichia coli contamination in the bulk chicken sausage was 

higher (22.22%) compared to packaged chicken sausage 

(20.00%). There is a significant relationship between the sanitary 

conditions of traders and the level of bacterial contamination. 

contamination of Salmonella sp.. and Escherichia coli in bulk 

chicken sausage and packaged chicken sausage. The worse the 

hygiene and sanitation of traders. the higher the bacterial 

contamination. Salmonella sp.. and Escherichia coli. 

ACKNOWLEDGMENT 

Thanks to Dr. drh. Dadik Raharjo. M.Kes.. Institute of Tropical 

Disease. Airlangga University for supervision during the 

implementation of the research. 

 

REFERENCE 

 

[1] Kumar. S. 2012. Textbook of Microbiology. Foreword 
Vishwa Mohan Karoch. Jaypee Brothers Medical 

Publishers (P) Ltd. New Delhi.  

[2] WHO. 2015. WHO Estimates of The Global Burden of 

Foodborne Diseases: Foodborne Disease Burden 
Epidemiology Reference Group 2007 – 2015. 

Switzerland. 

[3] Badan Pengawas Obat dan Makanan. 2018. Laporan 

Tahunan Tahun 2018. Badan Pengawas Obat dan 
Makanan. Surabaya.  

[4] Hobbs JL. Warshawsky B. Maki A. Zittermann S. 

Murphy A. Majury A. et al. Nuggets of Wisdom: 

Salmonella enteritidis Outbreaks and the case for New 

Escherichia coli  colony 



D.F.A. NUR/ASIAN JOURNAL OF APPLIED RESEARCH FOR COMMUNITY DEVELOPMENT AND EMPOWERMENT. VOL 6 (2022), NO.2 

https://doi.org/10.29165/ajarcde.v6i2.99  Nur et al 41 

Rules on Uncooked Frozen Processed Chicken. J Food 

Prot. 2017;80(4):703–9. 71. 

[5] Morton VK. Kearney A. Coleman S. Viswanathan M. 
Chau K. Orr A. et al. Outbreaks of Salmonella Illness 

Associated with Frozen Raw Breaded Chicken Products 

in Canada. 2015–2019. Epidemiol Infect. 147: 1-3. 

[6] Tosun. S. Y.. Alakavuk. D.. and Mol. S. 2016. Isolation 
of Salmonella spp. and Other Members of 

Enterobacteriaceae from Horse Mackerel (Trachurus 

Trachurus). Sold in Public Markets of Istanbul. Turkey. 

Journal of Food and Health Science. 2(2): 82-89. 
[7] Kartika. E.. Khotimah. S.. dan Yanti. A. H. 2014. Deteksi 

Bakteri Indikator Keamanan Pangan pada Sosis Daging 

Ayam di Pasar Flamboyan Pontianak. Protobiont. 3(2): 

111–119. 
[8] Dinika. I. 2017. Deteksi Cemaran Bakteri Patogen E. coli. 

Salmonella sp.. dan L. Monocytogenes pada Sosis Siap 

Santap yang dijual di Toko Wilayah Desa Sayang 

Kecamatan Jatinangor. Jurnal Teknologi Insdustri 
Pertanian UNPAD. 

[9] Nasional. Badan Standarisasi. "Standar Nasional 

Indonesia (SNI) Nomor 3820: 2015 tentang Sosis 

Daging." Jakarta (ID): BSN (2015). 
[10] Peraturan Pemerintah Republik Indonesia Nomor 86 

Tahun 2019 tentang Keamanan Pangan. Jakarta. 

[11] Theophany. H.. dan Sutanto. R. P. 2013. Studi Visual 

Perubahan Desain Kemasan Sosis “ Bernardi ” Tahun 
2009-2013. 1–13. 

[12] Hidayah. R.N. 2020. Perbedaan Jumlah Cemaran 

Mikroba pada Sosis Curah dan Sosis Kemasan yang 

dijual di Pasar Mojoagung Kabupaten Jombang. Thesis 
Universitas Airlangga. 

[13] Bourassa. D.V.. Lapidus. J.L.. Smith. A.E.. and Morey. 

A. 2018. Efficacy of Neutralizing peptone Water for 

Recovery of Salmonella. Camplylobacter. and 
Enterobacteriaceae from Boiler Carcasses at Various 

Point aling a Commercial Immersion Chilling Process 

with Peroxyacetic Acid. Politary Science Association. 

98(1): 393-397. 
[14] Fatiqin. A.. Novita. R.. dan Apriani. I. 2019. Pengujian 

Salmonella dengan Menggunakan Media SSA dan E. coli 

Menggunakan Media EMBA pada Bahan Pangan. 

Indobiosains. 1(1): 22–29. 

[15] Dominguez. S. A.. and Schaffner. D. W. 2009. Survival 

of Salmonella in Processed Chicken Products During 

Frozen Storage. Journal of Food Protection. 72(10): 
2088–2092. 

[16] Zelpina. E.. Walyani. S.. Niasono. A. B.. dan Hidayati. F. 

2020. Dampak Infeksi Salmonella sp . dalam Daging 

Ayam dan Produknya terhadap Kesehatan Masyarakat. 
The impact of Salmonella sp . Infection in chicken meat 

and its products on public health. 6(1): 25–34. 

[17] Liu. B.. Furevi A.. Perepelov A.V.. Cao H.. Wang Q.. 

Reeves P.R.. Knirel Y.A.. Wang L.. Widmalm G. 2020. 
Structure and Genetics of Escherichia coli O antigens. 

FEMS Microbiology Reviews. 44(6):655–683.  

[18] Arlita. Y.. Rares. F.E.S.. Soeliongan. S. 2014. Identifikasi 

Bakteri Escherichia coli dan Salmonella Sp. pada 
Makanan Jajanan Bakso Tusuk di Kota Manado. Jurnal 

Unsrat Manado. 2(1). 

[19] Yulistiani. R.. Saputro. E.A.. dan Anggraeni. R.A. 2020. 

Gambaran Karakteristik dan Analisis Higiene Sanitasi 
Pedagang Terhadap Kontaminasi Mikroba Sate Kerang. 

Prosiding Seminar Nasional Teknologi Pangan. 143-151 

[20] Morello. J.A.. Granato. P.A. and Mizer. H.E. 2002. 

Laboratory Manual and Workbook in Microbiology. 
Applications to patient care. 7th Ed. WCB/McGraw-Hill. 

[21] Hariyati. N.. Agus. M.. dan Budiyanto. K. 2018. 

Hubungan Higiene Sanitasi pedagang sosis bakar di Car 

Free Day (CFD) kota Malang terhadap Jumlah Koloni 
Bakteri. Jurmal Ilmu Dasar. 19(2): 71–76. 

[22] Barbosa Barbosa. J.. Albano. H.. Silva. C. P.. dan 

Teixeira. P. 2018. Microbiological Contamination of 

Reusable Plastic Bags for Food Transportation. Food 
Control. 99: 158-163. 

[23] Nopriani. P.M.. Supriyadi. Kurniawan. A.. dan Wardani. 

H.E. 2019. Association Between Food Handlers Hygiene 

and Food Sanitation to the Contamination of Salmonella 
sp. on Sempol. The 3rd International Conference on 

Sports Sciences and Health 2019 (ICSSH 2019). 

[24] Setyorini. E. 2013. Hubungan Praktek Higiene Pedagang 

dengan Keberadaan Escherichia coli pada Rujak yang 
dijual di Sekitar Kampus Universitas Negeri Semarang. 

UNNES Journal of Public Health. 2(3): 1-8 

 


