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Abstract. The ineffectiveness of hygiene and sanitation standards in the food industry, including 

the tofu industry in Indonesia, remains a significant issue. This condition increases the risk of Esch-

erichia coli (E. coli) contamination, which can negatively impact public health. This study aims to 

provide an in-depth understanding of hygiene and sanitation practices in tofu businesses in Jom-

blang, Semarang City, and serve as a basis for improving food safety and hygiene standards. A 

descriptive quantitative approach was used, with data collected through interviews, observations, 

and laboratory tests. The analysis revealed that many hygiene aspects, such as equipment and raw 

material handling, did not meet the required standards, posing a risk of microbial contamination. 

Laboratory tests confirmed the presence of Escherichia coli in tofu soaking water samples, indicating 

potential health hazards for consumers. The implementation of hygiene and sanitation principles 

in food production must be optimized to improve product quality and prevent the spread of infec-

tious diseases. 
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1. Introduction 

According to WHO data (2019), approximately 827,000 people in developing countries die each year due to poor 

water quality and sanitation. Of this number, 60% of deaths are caused by inadequate hygiene, while 432,000 deaths are 

related to poor sanitation. WHO (2017) also recorded that Indonesia ranks third among countries with the worst sani-

tation, posing a risk of disease transmission. To control risk factors for food contamination by bacteria and pathogens, 

Law Number 715 of 2003 emphasizes the importance of food hygiene and sanitation. Research conducted by Kurniasih 

and Nurjazuli (2015) found the presence of Escherichia coli in food stalls due to poor environmental hygiene. This finding 

aligns with Syahrizal (2017) study, which revealed that many food processing facilities in Indonesia still do not meet 

hygiene standards, increasing the risk of harmful microbial contamination. Contaminated food can cause various dis-

eases, whether from raw ingredients or processed food (WHO, 2019). Therefore, the food industry must implement 

food safety standards, including hygiene and sanitation principles. One sector facing challenges in implementing these 

standards is the tofu industry, which, despite being small-scale, plays an essential role in the food sector (Lenie Marlinae 

et al., n.d.2021). Cleanliness at every stage of production, from soybean selection to the cooking process, is crucial to 

maintaining product quality and preventing bacterial contamination (Atmoko, 2017).  

A study conducted by Fajriansyah (2017) revealed that several tofu industries in Banda Aceh City still do not meet 

the hygiene and sanitation requirements set by the government. Some processing equipment does not comply with 

cleanliness standards, increasing the risk of harmful bacterial contamination, which can impact consumer health (Fa-

jriansyah, 2017). This issue is further supported by research from Agustina et al., which found that 96% of tested tofu 

soaking water samples contained Escherichia coli and did not meet quality standards. These findings emphasize the need 

to improve hygiene and sanitation during the tofu soaking process to prevent contamination risks that may harm public 

health (Agustina et al., 2018). Another study by Arrahman et al. (2023) showed that good hygiene and sanitation 
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practices in home-based tofu industries significantly influence Escherichia coli contamination levels. Among 15 respond-

ents surveyed, 73.3% had good personal hygiene, 80% had adequate processing site sanitation, and 66.66% had good 

food sanitation. However, 26.7% of home-based tofu industries were still contaminated with E. coli. Statistical analysis 

indicated a significant relationship between hygiene and sanitation practices and the presence of E. coli, reinforcing the 

importance of better cleanliness standards in the tofu industry to reduce consumer health risks (Arrahman et al., 2023). 

Hygiene and sanitation issues in the tofu industry are also evident from a survey conducted in a tofu business in 

Jomblang Subdistrict, Candisari District, in December 2020. Observations revealed that the tofu industry in this area 

had not yet fully met the hygiene standards stipulated in the Regulation of the Minister of Health of the Republic of 

Indonesia Number 1096/Menkes/Per/VI/2011. Several concerns included the absence of aprons worn by workers during 

tofu processing, improper product storage, and the use of unhygienic equipment, such as rusty knives. Additionally, 

workers did not wear gloves while handling tofu, increasing the risk of microbial contamination (Fauziah & Suparmi, 

2022). Based on these findings, this study aims to analyze the implementation of hygiene and sanitation standards in 

the tofu industry in Jomblang, Semarang City, as well as assess the potential Escherichia coli contamination in tofu soak-

ing water. Furthermore, the findings of this research are expected to serve as a basis for improving and enhancing 

hygiene standards and food safety in the tofu industry. 

2. Method 

This research employed a quantitative method with a descriptive approach to analyze the relationship between 

hygiene and sanitation practices and the presence of Escherichia coli in the tofu industry in Jomblang, Semarang City. 

Data collection involved observations, interviews, and laboratory tests to assess the cleanliness of raw materials, equip-

ment, and the production environment. The study population included six tofu industries, with four businesses partic-

ipating as research samples. Data were analyzed using SPSS through editing, coding, and tabulation to present system-

atic findings in tables. 

Samples were collected using purposive sampling, selecting four out of six tofu businesses were selected using 

purposive sampling based on willingness to participate and accessibility during the research period. Inclusion criteria: 

tofu businesses actively producing during the study period and willing to participate. Exclusion criteria: businesses not 

operating or refusing consent. Tofu soaking water samples were aseptically taken using sterile 500 ml bottles at the 

fourth hour after production to ensure representative results. Samples were stored in a cooler box, labeled, and 

promptly sent to the Health Laboratory for Most Probable Number (MPN) testing to measure Escherichia coli contami-

nation levels. Each sample was tested in duplicate (2 replications) to ensure result accuracy. Results were compared 

with the Indonesian National Standard (SNI) 01-3142-1998 to determine sanitation safety levels in the tofu industry. 

This study aims to provide insights into the importance of hygiene and sanitation implementation in the tofu industry 

and serve as a reference for enhancing cleanliness standards to prevent harmful bacterial contamination. 

3. Result and Discussion 

The data processing results from interviews and observations conducted in the tofu industry in Jomblang Village 

show the frequency distribution and percentage referring to the standards regulated in the Indonesian Ministry of 

Health Regulation No. 1096/Menkes/Per/VI/2011 on Catering Hygiene and Sanitation. The following are the data anal-

ysis results obtained through questionnaires and observation sheets. 

3.1. Research Findings from the Interview Sheet  

Table 1 shows the gender, age, and education level of tofu industry workers. Based on the data in the table, all 

workers in the observed tofu industry were male (100%). This indicates that work in this industry is likely dominated 

by men, possibly due to the physical demands of the tofu production process. In terms of age, most workers were in 

the productive age range, with the majority being 36–45 years old (50%). Additionally, 25% of workers fell within the 

26–35 age group, while another 25% were between 46–60 years old. This age variation reflects a balance between 

younger workers and those with more experience in the industry. Regarding education, workers had diverse educa-

tional backgrounds. The majority (50%) were high school or vocational school graduates, while 25% had only completed 

primary school, and another 25% had a university or academy-level education. This indicates that the tofu industry is 

accessible to workers with various education levels, though most have a secondary education as their foundation for 

work. The findings also show that most workers in the tofu industry do not fully understand proper food processing 

techniques. However, the majority gained their knowledge of food processing through family traditions or informal 

training in food handling (Nakes & Kemenkes, 2020). 
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Table 1, Respondent Characteristics 

No. Characteristic (n) % 

1 Gender   

 Male 4 100% 

2 Age   

 26 – 35 1 25% 

 36 – 45 2 50% 

 46 – 60 1 25% 

3 Education   

 Primary School (SD) 1 25% 

 Senior High School/Vocational School (SMA/SMK) 2 50% 

 University/Academy 1 25% 

    

 

3.2. Research Findings from Observations 

Based on the data in the table 2, the quality of the main raw material for tofu production, namely soybeans, meets 

good standards. All soybeans used were fresh, not rotten, whole, and undamaged. This indicates that the raw materials 

used are of adequate quality for further processing. Additionally, all soybeans were sourced from government-regu-

lated vendors. This raw material selection complies with the provisions set out in Indonesian Ministry of Health Regu-

lation, which states that food ingredients must meet specific qualifications based on storage capacity (Hygiene and 

Sanitation of Catering Services, 2011). Raw food ingredients, such as soybeans, must be properly processed before con-

sumption to maintain their safety and freshness (Leistner, 2000). Based on field visits conducted by analysts and refer-

ences from the Ministry of Health regulations, the selection of raw materials in this tofu business has met the established 

requirements. 

 

Table 2, Selection of Raw Materials for Tofu 

 

 

 

 

 

 

 

 

 

 

 

  

Observed Aspects 

Response 
     Total 

Yes No 

N % N % N % 

Soybeans are fresh and not rotten 4 100% 0 0 4 100% 

Soybeans are whole and undamaged 4 100% 0 0 4 100% 

Soybeans are sourced from government-

regulated vendors 
4 100% 0 0 4 100% 
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Table 3, Storage of Tofu Raw Materials 

 

 

 

 

Based on the data in the table, the storage conditions for soybean raw materials in tofu production have met several 

hygiene aspects satisfactorily. All storage areas were clean, and no insects or rodents were found nesting in them. Ad-

ditionally, raw materials were stored separately from finished products, which is a crucial step in preventing cross-

contamination (Holst et al., 2021). However, there were shortcomings in protecting raw materials from environmental 

exposure. Only 25% of raw material storage areas were covered, while the remaining 75% were left open. This poses a 

risk of contamination from dust, dirt, or microorganisms in the surrounding environment. The storage facilities for raw 

materials in the tofu businesses in Jomblang Village have generally been managed with adequate cleanliness. Some 

businesses have implemented clean and covered storage areas, which help keep insects and rodents away. However, 

storage management should fully comply with the provisions of Indonesian Ministry of Health Regulation, which states 

that raw material storage must be protected from contamination by insects, bacteria, and rodents (Hygiene and Sanita-

tion of Catering Services, 2011). The analysis also found that while many tofu businesses have met these requirements, 

some have yet to adhere to government regulations. 

Based on the data in the table, hygiene and food handler behavior in the tofu industry indicate that most workers 

have adopted good hygiene standards. However, several aspects still need improvement to ensure product quality and 

safety. From a health perspective, the majority of food handlers (82%) did not suffer from infectious diseases such as 

cough, cold, influenza, diarrhea, or other gastrointestinal illnesses. However, 18% of workers reported such conditions, 

posing a potential contamination risk to the products. In terms of personal hygiene, 66% of workers maintained clean-

liness of their hands, hair, nails, and clothing, while 34% had not fully implemented these practices, which could affect 

the hygiene of the tofu being processed. Additionally, only 18% of workers wore aprons and head coverings, while 82% 

did not, indicating a lack of compliance with hygiene standards in the food industry. Handwashing practices before 

handling tofu were well implemented, with 100% of workers following this hygiene measure, which is a positive aspect 

in maintaining product cleanliness. However, only 60% of workers used tools or hand coverings when handling tofu, 

while 40% still touched the tofu directly, increasing the risk of cross-contamination. Regarding poor hygiene habits that 

could affect food cleanliness, 38% of workers still smoked while processing tofu, which is a significant percentage that 

requires attention. Additionally, 24% of workers coughed or sneezed near tofu without covering their noses or mouths, 

and another 24% wore jewelry while handling tofu, posing a risk of physical contamination. Most workers (82%) 

avoided scratching their bodies while working, but 18% had yet to adopt this practice fully. The analysis also found 

that many workers did not maintain the cleanliness of their clothing during tofu processing. A significant portion did 

not wear aprons and head coverings, some smoked while handling tofu, and a few were unaware of scratching their 

bodies during processing. According to Indonesian Ministry of Health Regulation, food handlers must maintain clean 

hands, nails, hair, and clothing, use protective gear such as aprons and head coverings, and refrain from smoking while 

working (Dudeja & Singh, 2017; Elexson et al., 2023). Although there are deficiencies in worker behavior, tofu processing 

in this industry has largely met the hygiene and sanitation requirements outlined by the Ministry of Health. 

 

 

 

 

Observed Aspects 

Response 
     Total        

Yes No 

N % N % N % 

Storage area for soybean raw materials is 

clean 
4 100% 0 0 4 100% 

Storage area for soybean raw materials is 

covered 
1 25% 3 75% 4 100% 

Storage area for soybean raw materials is 

free from insects and rodents 
4 100% 0 0 4 100% 

Storage area for raw materials is separate 

from finished products 
4 100% 0 0 4 100% 
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Table 4, Tofu Processing by Food Handlers 

 

 

 

 

Table 5, Tofu Processing Methods 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Based on the data in the table, several aspects of tofu processing require attention, particularly regarding the 

cleanliness of raw materials. Only 25% of industries washed and soaked soybeans with clean water, while the remaining 

75% did not. This indicates that there are still unhygienic practices in the initial processing stage, which could potentially 

affect the final quality of the tofu product. However, in terms of food safety, no contamination or impurity was found 

during production (100%). This suggests that despite shortcomings in the soybean washing stage, the tofu processing 

Observed Aspects 

Response 
     Total        

Yes No 

N % N % N % 

Food handlers do not suffer from easily 

transmissible diseases such as cough, cold, 

influenza, diarrhea, stomach ailments, and 

similar illnesses 

41 82 9 18 50 100 

Maintain cleanliness of hands, hair, nails, 

and clothing 
33 66 17 34 50 100 

Wear aprons and head coverings 9 18 41 82 50 100 

Wash hands before handling tofu 50 100 0 0 50 100 

Handle tofu using tools/equipment or with 

hand coverings 
30 60 20 40 50 100 

Do not smoke while processing tofu 31 62 19 38 50 100 

Do not cough or sneeze in front of tofu with-

out covering the nose or mouth 
38 76 12 24 50 100 

Do not wear jewelry while processing tofu 38 76 12 24 50 100 

Do not scratch body parts (ears, nose, 

mouth, or other areas) while processing tofu 
41 82 9 18 50 100 

Observed Aspects 

Response 
     Total        

Yes No 

N % N % N % 

Washing and soaking soybeans with clean 

water 
1 25% 3 75% 4 100% 

Occurrence of food contamination or impu-

rity 
0 0% 4 100% 4 100% 

Use of food additives 4 100% 0 0 4 100% 

Food additives used comply with approved 

regulations 
4 100% 0 0 4 100% 
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flow has generally been effective in preventing contamination (Iha et al., 2009; Lee et al., 2017). Additionally, all ob-

served tofu industries (100%) used food additives, but all of them complied with approved regulatory standards. This 

demonstrates that while food additives are utilized in the production process, their selection is done safely and in ac-

cordance with applicable regulations. Observations indicate that soybean washing and soaking were conducted using 

well water, which poses a risk of bacterial contamination (Kim et al., 2013). Although the food additives used have been 

approved by the government and remain within safe limits, the use of well water raises health concerns. According to 

the Indonesian Ministry of Health regulations, tofu processing must use clean water and safe food additives (Persulessy 

et al., 2020). Therefore, while most tofu processing procedures meet the requirements, the use of well water presents a 

potential risk for disease transmission. 

 

Table 6, Tofu Processing Facility 

 

Based on the data in the table, the environmental conditions and supporting facilities in the observed tofu indus-

tries meet various hygiene and sanitation aspects well, although some deficiencies need improvement. In terms of build-

ing structure, the floors and walls comply with hygiene and safety standards as they are made of easy-to-clean, non-

slippery, durable, and waterproof materials (Holah, 2023). Ventilation is also sufficient, covering at least 10% of the 

floor area, ensuring optimal air circulation. Additionally, lighting in the production area is non-glare, supporting 

worker comfort and safety. Regarding hygiene and sanitation facilities, all observed industries had covered, strong, and 

waterproof trash bins (100%) and a functioning Waste Disposal System (SPAL) (de Oliveira et al., 2025). Clean water 

was available in most industries (75%), though 25% still lacked an adequate clean water supply. Furthermore, clean 

toilets/bathrooms for workers, along with handwashing, food preparation, and equipment washing facilities, were 

available in all observed industries. However, some aspects still require improvement. None of the industries had doors 

or windows that effectively prevented the entry of flies and insects (0%), increasing the risk of contamination in tofu 

Observed Aspects 

Response 
     Total        

Yes No 

N % N % N % 

Floor made of easy-to-clean, non-slippery, du-

rable, and waterproof material 
4 100% 0 0 4 100% 

Waterproof and easy-to-clean walls 4 100% 0 0 4 100% 

Doors and windows free from flies and insects 0 0% 4 100% 4 100% 

Located away from sources of contamination 4 100% 0 0 4 100% 

Adequate supply of clean water 3 75% 1 25% 4 100% 

Trash bins made of strong, waterproof, cov-

ered, and easily transported materials 
4 100% 0 0 4 100% 

Sufficient ventilation (10% of floor area) 4 100% 0 0 4 100% 

Available Waste Disposal System (SPAL) 4 100% 0 0 4 100% 

Ceiling is bright-colored, leak-free, and easy to 

clean 
1 25% 3 75% 4 100% 

Non-glare lighting 4 100% 0 0 4 100% 

Clean toilets/bathrooms available for workers 4 100% 0 0 4 100% 

Handwashing, food preparation, and equip-

ment washing facilities available 
4 100% 0 0 4 100% 
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production. Additionally, most industries (75%) had ceilings that were not bright-colored, had leaks, or were difficult 

to clean, which could impact the overall cleanliness of the production environment (Wang et al., 2020). The tofu pro-

duction areas mainly used dirt floors, although many businesses had started adopting cement flooring. While the in-

dustry’s walls were waterproof, some areas remained open and not fully protected from contamination. Overall, tofu 

processing facilities in these businesses have met most of the Ministry of Health’s hygiene requirements, particularly in 

flooring, waterproofing, and contamination protection. However, there are still shortcomings, such as the lack of doors 

and windows to prevent insect contamination. 

    

Table 7, Tofu Processing Equipment 

 

Based on the data in the table, cleanliness and maintenance of equipment in the observed tofu industries have 

generally met good standards, although some areas still require improvement. In terms of equipment hygiene, all tools 

were washed before use (100%) and after use with clean water and soap (100%). Additionally, all cooking utensils were 

dried using a clean cloth or dryer (100%), indicating that proper hygiene practices in equipment use were well imple-

mented. All equipment was also stored in closed storage racks or contamination-free areas (100%) and was in good 

condition, free from damage, chips, or cracks (100%), ensuring safe use in production. However, some aspects still need 

improvement. The condition of processing machines remains a concern, as only 25% were clean and rust-free, while the 

remaining 75% showed signs of poor maintenance. This could impact product quality and requires immediate attention. 

Additionally, none of the soybean pulp containers (100%) were made of aluminum or stainless steel, which are consid-

ered more hygienic and durable compared to other materials (Fasake et al., 2021). Regarding supporting facilities, most 

industries (75%) had clean, moss-free water basins for washing soybeans, but 25% did not meet this standard, posing a 

risk to raw material cleanliness. Furthermore, only 50% of industries had stoves equipped with smoke filters, meaning 

half of them still faced potential air pollution issues in their production environment (Wessels, 2011). Analysis of the 

findings showed that while tofu processing equipment is washed before use and generally stored properly, some pro-

cessing machines are rusted, and certain water basins contain moss. Some businesses also use plastic containers for 

storing soybean pulp, which does not meet hygiene standards. According to the Indonesian Ministry of Health regula-

tions, processing equipment must be rust-free, undamaged, and stored correctly (Hygiene and Sanitation of Catering 

Observed Aspects 

Response 
     Total        

Yes No 

N % N % N % 

Equipment is washed before use 4 100% 0 0 4 100% 

Used equipment is cleaned with clean water 

and soap 
4 100% 0 0 4 100% 

Cooking utensils are dried using a clean 

dryer/cloth 
4 100% 0 0 4 100% 

Processing machines are clean and free of rust 1 25% 3 75% 4 100% 

Equipment is stored in closed, contamination-

free storage racks 
4 100% 0 0 4 100% 

Equipment is undamaged, with no chips or 

cracks 
4 100% 0 0 4 100% 

Soybean pulp containers are made of alumi-

num or stainless steel 
0 0 4 100% 4 100% 

Clean, moss-free water basins for washing 

soybeans are available 
3 75% 1 25% 4 100% 

Stoves are equipped with smoke filters 2 50% 2 50% 4 100% 
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Services, 2011). Overall, tofu processing equipment in these industries meets most requirements, although some defi-

ciencies still need to be addressed. 

 

Table 8, Storage of Finished Tofu 

 

 

 

 

 

 

 

 

 

 

 

 

 

Based on the data in the table, the storage of finished tofu in the observed industries has met several hygiene 

standards, but some shortcomings still need to be addressed to maintain product quality and safety. All industries 

provided designated containers for storing tofu (100%) and ensured that the storage area was clean (100%). This indi-

cates efforts to maintain the hygiene of tofu after production, keeping the product in good condition before consumption 

or distribution. However, there are some significant deficiencies. None of the industries stored tofu in covered contain-

ers (0%), increasing the risk of exposure to dust, insects, or environmental contamination (Liu & Chang, 2008). Addi-

tionally, only 25% of industries stored tofu away from contaminants and pests, while 75% had not implemented this 

practice properly. This condition could lower the quality of tofu and increase the risk of contamination. In the Jomblang 

Village tofu industry, finished tofu is generally stored in designated containers but not in covered storage. This makes 

it vulnerable to contamination from insects or pests. According to the Indonesian Ministry of Health regulations, fin-

ished tofu should be stored in covered containers and protected from contamination (Hygiene and Sanitation of Cater-

ing Services, 2011). While appropriate storage containers are used, some industries still do not fully comply with these 

requirements. 

 

Table 9, Tofu Transportation 

 

Based on the data in the table, the transportation of tofu in the observed industries shows efforts to maintain 

hygiene, but there are still deficiencies that need to be addressed to ensure the product remains sanitary during distri-

bution. All industries had designated carriers for transporting tofu (100%), indicating that distribution was organized 

and kept separate from other items that could potentially contaminate the product. Additionally, the storage areas 

within transport vehicles were clean (100%) and free from rust, making them easy to clean (100%). This shows that 

hygiene standards for transport equipment were generally well maintained. However, a significant shortcoming was 

observed: none of the industries transported tofu in a covered condition (0%). This poses a high risk of contamination 

Observed Aspects 

Response 
     Total        

Yes No 

N % N % N % 

A designated container is available for stor-

ing tofu 
4 100% 0 0 4 100% 

The storage area is clean 4 100% 0 0 4 100% 

Stored in a covered container 0 0 4 100% 4 100% 

Finished tofu is kept away from contami-

nants and pests 
1 25% 3 75% 4 100% 

Observed Aspects 

Response 
     Total        

Yes No 

N % N % N % 

A designated carrier is available for trans-

porting tofu 
4 100% 0 0 4 100% 

Tofu is transported in a covered condition 0 0 4 100% 4 100% 

The storage area for tofu during transport is 

clean 
4 100% 0 0 4 100% 

The storage area for tofu is rust-free and 

easy to clean 
4 100% 0 0 4 100% 
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from dust, pollution, or insects during distribution. If tofu is not properly covered, its quality and safety may be com-

promised before reaching consumers. In the Jomblang Village tofu industry, transportation is carried out using motor-

cycles and cars, with clean and easy-to-maintain storage areas. However, since tofu is transported without being cov-

ered, it is exposed to contamination from the surrounding environment. According to the Indonesian Ministry of Health 

regulations, tofu transportation must use designated carriers, be transported in a covered condition, and be kept away 

from contaminated areas (Kong et al., 2008). While most industries have met these requirements, some still fail to 

transport tofu in a covered state. 

 

Table 10, Tofu Serving 

 

 

 

 

 

 

 

 

 

 

 

Based on the data in the table, the tofu serving process in the observed industries still has several deficiencies that 

need improvement to maintain product quality and cleanliness before consumption. In terms of serving container clean-

liness, only 50% of industries used clean serving containers, while the remaining 50% had not ensured the cleanliness 

of their containers. This indicates that some businesses still neglect hygiene in the final stage of tofu handling, poten-

tially leading to contamination. Additionally, none of the industries ensured that serving containers were free from dust 

(0%), and none served tofu in a covered condition (0%). This is concerning, as uncovered tofu is more susceptible to 

contamination from the surrounding environment, such as dust, insects, or air pollution (Li et al., 2024). In general, 

serving containers in the tofu industry were relatively clean, but some were not entirely hygienic or covered, allowing 

dust and dirt to enter. According to the Indonesian Ministry of Health regulations, serving containers must be clean, 

free from dust, and tofu must be served in a covered condition (Hygiene and Sanitation of Catering Services, 2011). 

Based on observations, the tofu industry in Jomblang Village has not yet fully met these requirements. 

 

3.3. Results of Tofu Soaking Water Testing 

Escherichia coli bacteria are commonly found in the human intestine and can cause various digestive diseases, 

including diarrhea and food poisoning. The test results for tofu soaking water samples indicated contamination by 

Escherichia coli bacteria in most of the samples. The study involved collecting tofu soaking water samples at the fourth 

hour after tofu production and placement into storage containers for distribution. Samples were taken aseptically and 

transported to the Semarang City Health Laboratory for examination using the Most Probable Number (MPN) method. 

Based on test results from July 22 to August 2, 2021, all four tofu soaking water samples collected from tofu industries 

in Jomblang, Semarang City, showed Escherichia coli contamination. All samples tested positive for the bacteria. 

Based on the test results using the Most Probable Number (MPN) method, all four tofu soaking water samples 

collected from tofu industries in Jomblang, Semarang City, tested positive for Escherichia coli contamination. 

The test replications showed the following results: 

Sample 1: 140 per 100 ml (1st replication), 140 per 100 ml (2nd replication) 

Sample 2: 330 per 100 ml (1st replication), 390 per 100 ml (2nd replication) 

Sample 3: 20 per 100 ml (1st replication), 17 per 100 ml (2nd replication) 

Sample 4: 6.8 per 100 ml (1st replication), 6.8 per 100 ml (2nd replication) 

 

According to primary data from the Provincial and Regional Health Laboratory, Sample 2 recorded 390 per 100 

ml, exceeding the maximum limit set by SNI 01-3142-1998. In contrast, Sample 4, with 6.8 per 100 ml, remained below 

the permissible limit. These results indicate that a portion of the tofu soaking water in these industries is contaminated 

with Escherichia coli, likely due to the use of well water, which poses a high risk of bacterial contamination. These 

Observed Aspects 

Response 
     Total        

Yes No 

N % N % N % 

Serving containers are clean 2 50% 2 50% 4 100% 

Serving containers are free from dust 0 0 4 100% 4 100% 

Tofu is served in a covered condition 0 0 4 100% 4 100% 
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findings are consistent with previous studies in Banda Aceh (Fajriansyah, 2017) and Lombok (Arrahman et al., 2023), 

where hygiene violations and E. coli contamination were also observed, indicating a systemic issue across tofu SMEs in 

Indonesia. According to SNI 01-3142-1998, the maximum allowable E. coli level is 0 per 100 ml. Sample 2 exceeded this 

limit significantly (390/100 ml), indicating a potential public health risk such as diarrhea or enteric infection, especially 

for immunocompromised individuals 

 

       

   Primary Data from the Provincial and Regional Health Laboratory (2021)    

Figure 1. Results of Escherichia coli Testing in Tofu Soaking Water 

 

4. Conclusion 

 

The tofu industry in Jomblang Village plays a significant role in the local economy; however, contamination issues 

arising from the use of well water containing Escherichia coli must be addressed immediately to prevent negative impacts 

on public health and product quality. Therefore, the government and relevant stakeholders must improve clean water 

management and ensure the cleanliness of the environment and equipment in the tofu industry to reduce contamination 

risks. Additionally, continuous training for workers on the importance of hygiene and the proper use of personal pro-

tective equipment (PPE) during production is a crucial step toward enhancing health and safety standards. We recom-

mend low-cost interventions such as periodic training for workers, use of chlorine treated water, installation of basic 

protective covers during transportation, and improved waste disposal systems. Local governments should issue sani-

tation guidelines for tofu SMEs and provide regular monitoring and incentives for compliance with food safety stand-

ards. Further research is needed to evaluate the effectiveness of proposed interventions and to explore seasonal varia-

tions in E. coli contamination in tofu production. 
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