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        ABSTRACT
The port is a place for ships as sea transportation to dock. The port, as a place of entry and 
exit for goods or passengers from various regions, places, and environments, encourages 
the potential for disease transmission to a new environment. Pathogens present in the 
environment can directly contact the human body through air, touch, and transmission 
through food around areas with high mobilization. Therefore, this study aims to look at the 
results of hygiene observations and laboratory testing related to food, drinking water, and 
air samples at Galala Port, Ambon City. This study used descriptive research with a cross-
sectional research design. From all parameter examination results, several examination 
results do not meet the standards such as food microbiology examination results (E. coli 
bacteria > 3.6MPN/gr), sanitation (walls and floors are not watertight), the presence of 
mosquito larvae (seven Aedes albopictus mosquito larvae), drinking water microbiology 
(total Coliforms 64 CFU.100 mL-1), and clean water microbiology (E. coli > 250 CFU. 
100 mL-1 and total Coliforms 8 CFU.100 mL-1). Therefore, it can be concluded that the 
inspection of restaurants carried out at Galala port, Ambon City, is not appropriate and does 
not meet the standards according to the Minister of Health Decree number 942 of 2003.

INTRODUCTION

Food is a basic human need that contains nutrients and essential substances that 
are good for the growth, repair, and maintenance of body tissues and play a role 
in regulating vital body processes (Munteanu & Schwartz 2022). Although the 
body needs food to fulfill the body's nutrients, excessive food consumption or a 
poor diet is a problem (Gao et al. 2021). Poor food hygiene is a current public 
health concern (Food and Agriculture Organization of the United Nations 2019). 

Globally, there are 420,000 deaths and 600 million cases of foodborne illness 
each year. Children under the age of five account for 30% of foodborne deaths 
(World Health Organization, 2024). Meanwhile, excess foodborne disease is 
contributed by the world's number one disease, cardiovascular disease, with 17.9 
million deaths annually, with 85% caused by heart attacks and strokes (World 
Health Organization 2021). In the Asia-Pacific region, more than 275 million cases 
of food poisoning are reported per year (Nations 2019). Cardiovascular cases in 
Asia cause 10.8 million deaths, or about 35% of total deaths in Asia (Zhao 2021). 
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In 2020, The Indonesian Food and Drug Authority 
reported there were 45 outbreaks with 3,276 people exposed, 
so 1,528 of them were sick, and 6 people were declared 
dead. In Indonesia, cardiovascular disease is dominated by 
34.1% hypertension, 10.9 per mile incidence of stroke, 1.5% 
coronary heart disease, and 0.38% chronic kidney failure 
(Ministry of Health 2021).

Public transportation is an environment that people visit 
daily, which affects the level of density and contact between 
passengers, which can affect the increase and transmission 
of disease or health problems (Goscé & Johansson 2018). 
Over the years, there has been an increase in the number 
of international travelers, more international refugees and 
migrants, shipping capacity by sea, and a greater volume 
of international air travel passengers (Findlater & Bogoch 
2018). Mobility and length of stay at the destination, as well 
as spatially controlled mobility of individuals, affect the 
dynamics of an epidemic (Espinoza et al. 2020).

Load distribution and increased tissue density contribute 
to the spread of epidemics. Increased global mobility of 
people, non-human animals, plants, and products drives the 
introduction of infectious diseases to new locations. Many 
factors contribute to the global spread of infectious diseases, 
including the increased speed and range of human mobility, 
increased volumes of trade and tourism, and changes in 
the geographic distribution of disease vectors (Yang et al. 
2017). Therefore, this study aims to look at the results of 
hygiene observations and laboratory testing related to food,  
drinking water, and air samples at Galala Port, Ambon City, 
Indonesia.

MATERIALS AND METHODS

This study uses descriptive research which aims to the 

results of laboratory examination of food samples, drinking 
water samples, and clean water samples at Galala Port. The 
research design uses a longitudinal design using primary 
and secondary data sources. Data collection using the grab 

sampling technique was conducted in 2024 at the entrance of 
Galala Ambon Port, Maluku Province, Indonesia. This study 
took 50 human samples and food samples taken at eating 
places around the port entrance. Food and water samples 
were tested with the identification of physical, chemical, and 
biological parameters conducted by the Technical Center 
for Environmental Health and Disease Control (BTKLPP) 
of Ambon City. Data analysis was done descriptively to 
describe the test results.

RESULTS AND DISCUSSION

Table 1 shows the chemical test results of food samples at 
X restaurant were not found to contain harmful additives 
with negative results, so it was declared safe according to 
the National Food and Drug Testing Development Center 
of the Republic of Indonesia, number 07/MM/2000. The 
use, restriction, and prohibition of Food Additives (BTP) 
have been regulated in Minister of Health Regulation No. 
033 of 2012 and No. 239/Menkes/Per/V/1985 regarding 
food additives and prohibition of hazardous BTP (Pandey 
& Upadhyay 2012).

The ban on the use of Borax, Formalin, Rhodamin B, and 
Methail Yellow in food is due to the effects of the substances 
themselves on the body.  Borax, Formalin, Rhodamin B, 
and Methail Yellow have toxic properties that cause body 
disorders such as throat burning, irritation, headaches 
and nausea, decreased immunity, hormonal imbalances, 
premature birth, concentration or cognitive impairment, 
psychological disorders, while long-term effects (chronic/

Table 1: Results of chemical examination of food samples of the restaurant X at Galala Harbor in Ambon City, Year 2024.

Food Name Test Sample 
No.

Unit Inspection Result

Borax Formalin Rhodamine B Methai l Yellow Description

Restaurant X

1). Yellow Noodles K.237 /25mg Negative Negative Negative Negative Eligible

2). White Rice K.238 /25mg Negative Negative Negative Negative Eligible

3). Meatball frontman K.239 /25mg Negative Negative Negative Negative Eligible

Table 2: Results of microbiological examination of food samples restaurant X at Galala Port Ambon City, Year 2024.

No. Food Name Test Sample 
No.

Unit Restaurant “X” Description

Total Coliform E. coli / Limit Condition 
<3.6MPN.g-1

1 Yellow Noodles B.211 MPN.g-1 Negative 14 E.coli not eligible

2 White Rice B.212 MPN.g-1 Negative 350 E.coli not eligible

3 Meatball frontman B.213 MPN.g-1 Negative <1.3 not eligible
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accumulative) are caused such as respiratory system disorders, 
kidney and liver disorders, reproductive system disorders, 
nervous system disorders, other chronic diseases, cancer, 
and death  (Sujarwo et al. 2020, Hadrup et al. 2021, Agency 
for Toxic Substances and Disease Registry 2014, Ghosh et 
al. 2017, Ridha et al. 2023). 

From the results of the samples that were subjected to 
microbiological examination, only the meatball sample met 
the criteria for food that is safe for consumption according to 
Minister of Health Regulation RI No. 2 of 2023 concerning 
Regulations for the Implementation of Government 
Regulation No. 66 of 2014 concerning Environmental Health 
(Hukum Online 2023). Meanwhile, the samples of yellow 
noodles and white rice did not meet the requirements because 
they were found to contain E. coli.

The discovery of E.coli in food at Restaurant “X” that 
exceeds the threshold limit can increase the E.coli pathogenic 

strains in the body. These pathogens are associated with 
intestinal problems that cause generalized diarrhea to bloody 
diarrhea (Hemorrhagic Colitis), urinary tract infections 
due to contamination of other organs, and death. Despite 
treatment with antibiotics, E. coli leaves behind a higher toxin 
load when the bacteria die. (National 2017, Daneman et al. 
2023, Mueller & Tainter 2024). The two samples containing 
E.coli in Table 2 are considered unfit for consumption, so 
there needs to be attention from Restaurant owners and 
vigilance from the community towards food hygiene. This is 
important to do to avoid the onset of disease for port visitors, 
especially people who want to use ship transportation. 

The results of the sanitation inspection at “X” restaurant 
(Table 3) found that the restaurant service did not wear work 
clothes, and the walls of the dining room and the floor were 
not watertight, so it was stated that “X” restaurant did not 
meet the requirements of Hygiene Sanitation of Eateries 
and Restaurants as stated in KepMenKes No.942 of 2003 

Table 3: Sanitation inspection results of Restaurant X in Galala Port Ambon Year 2024.

Variable Inspection Result Sanitation Description

1 2 3

Food Service

Personal Hygiene Eligible

Health Of The Handler In The Last 1 Month Healthy

Wear Work Clothes While Working No Not Workwear

Finished Food Storage

Clean Yes

Food Containers Used  Eligible

Enclosed/Protected From Dust/Insects/Other Disturbances Yes The Storage Area Does Not Allow 
Food To Be Polluted/Contaminated

Cutlery/Drinking Utensil Requirements

Glass/Spoon/Fork Cleanliness Eligible

Storage Method  Eligible

Dining Table Is Always Clean Yes

Dining Room Sanitation

Waterproof Floor No

Waterproof Wall No Still Using The Board

Cleanliness Of The Skies  Not Eligible

Adequate Room Ventilation  Not Eligible

Porcelain Handwashing Station  Not Eligible

Lighting Is Sufficient  Eligible

Always Maintain General Hygiene  Eligible

Storage Requirements 
Food Ingredients

Between One Type Of Foodstuff Stored Separately Yes

Made Of Strong And Clean Materials Yes

Clean Water Needs Are Sufficient Yes
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(Kementerian Kesehatan Republik Indonesia 2021).

The use of clean work clothes only on duty is one 
of the protocols for food handlers as well as controlling 
food-borne diseases so that there is no contamination 
from the outside environment when guests travel 
from their place of residence to the work environment 
(Hasriani & Zulfan 2022).  Watertight wall criteria are 
needed to withstand wind and rainwater and protect the 
area inside the restaurant and the processed food inside 
from being damaged by direct sun exposure and dust 
from the outside environment. Impermeable floors are 
associated with moisture, when floors become damp, 
there is potential for bacterial growth in a building 
(Keman 2007).  

Table 4 shows positive results with the presence of 7 
Aedes albopictus mosquito larvae in the Broken Speedboat. 
Just like A. aegypti, A. albopictus can transmit all four 
serotypes of dengue virus, yellow fever virus, chikungunya 
virus, and Zika virus and is suspected to have the potential for 
Venezuelan Equine Encephalitis virus (Lwande et al. 2020)

Females Aedes lay eggs in domestic or natural water 
reservoirs and disperse their eggs in two or more places. 
The breeding and distribution of Aedes larvae is influenced 
by the size of the container, the use of the container or the 
water in the container, the water temperature, the water 
source (especially the pH of the water), and the location of 
the container (Waewwab et al. 2019, Firmansyah et al. 2024). 
The use of an environment also influences the distribution 
of Aedes mosquitoes across different landscapes, including 
urban, suburban, rural, forest, and agricultural areas (Rahman 
et al. 2021, Vannavong et al. 2017). The port is one of the 

places where the import of goods or the entry and exit of 
people between districts, provinces, and even countries. The 
spread of A. albopictus is a more frequent spread on local 
transportation departures compared to A. aegypti (Irayanti 
et al. 2022). This local outbreak usually occurs within 5-15 
years after the infestation of A. albopictus (Kraemer et al. 
2019).

To prevent introductions, countries should strengthen 
entomological surveillance, particularly around high-
risk introduction routes such as ports and highways, and 
develop rapid response protocols for vector control to 
prevent introduced mosquitoes from establishing permanent 
populations (European Centre for Disease Prevention and 
Control 2017, Ridha et al. 2023, McGregor & Connelly 
2021, Cahyanti et al. 2024).

Examination of physical and chemical parameters of 
drinking water taken in kettles Restaurant “X” (Table 5) 
obtained that the restaurant has met the requirements of 
drinking water quality standards attached in Minister of 
Health Regulation number 492/MENKES/PER/IV/2010 
regarding standardization of drinking water quality 
(Permenkes 2010) with the highest lab result on Total 

Dissolved Solid (TDS) 45.4 mg.L-1. TDS can come from the 
place where drinking water sources are taken, exposure from 
the environment, and places used to store water (Wang 2021). 
Drinking water should be tasteless and should not contain ions 
such as calcium, magnesium, potassium, sodium, and other 
ions. The nitrite parameter showed a result of 0.8018 with a 
maximum level of 20 mg.L-1. High nitrite in drinking water 
can cause health problems due to heavy metal consumption 
and poisoning (Moreno et al. 2020, Nowicki et al. 2020).

Drinking water that goes through the heating process in 
kettles and pipes triggers the formation of calcium, magnesium, 
and nitrate ions. These substances have the potential to form 
N-nitroso compounds (NOCs) that pose a non-carcinogenic 
threat. Indirect contamination of drinking water can continue to 
occur if the host is unable to provide the necessary components 

Table 5: Results of examination of physical and chemical parameters of drinking water from kettles at restaurant X Port Galala Ambon City, Year 2024.

No. Parameters Unit Max Allowable 
Level

Laboratory Test Results Description

K.241

A. PHYSICAL    

1 Color NTU 10 Not Detected Eligible

1 Turbidity NTU 5 0,48 Eligible

2 Smell - Odorless Odorless Eligible

4 Temperature oC - 30,4 Eligible

5 TDS mg.L-1 500 45,4 Eligible

B. CHEMICAL    

1 Nitrite (as NO2) mg.L-1 20 0,8018 Eligible

Table 4:  Results of Aedes albopictus mosquito inspection in broken 
speedboats at Galala Harbor in Ambon City 2024.

No. Container Type Flick Check Total

Positive Negative

1 In Broken Spead 7 0 7
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system and corresponding quality reports (Martin et al. 2016). 
The presence of coliforms, expressed in concentration, is an 
indicator to determine the contamination of drinking water 
(Bahagian 2019). Typically, health symptoms associated 
with contaminated drinking water range from no ill effects 
to diarrhea (indigestion) (Martin et al. 2016). 

Clean water in “X” restaurants (Table 7) is declared 
not to meet the criteria for clean water quality standards by 
the Sanitation Minister of Health Regulation number 32 of 
2017 (Permenkes 2017), as evidenced by the results of TDS 
511.6 mg. L-1.  

TDS, which is total solids, refers to the residual material 
left in storage. Increasing TDS concentrations in clean 
water cause scaling and corrosion of cooling water and 
boilers, thereby limiting water functions for drinking, power 
generation, industrial cooling, supporting biodiversity, 
ecosystem services, recreation, transportation routes, 
waste disposal, agricultural production, irrigation, energy 
production, regional planning, and fish farming, resulting in 
significant economic losses (Dey & Vijay 2021, Dörnhöfer & 

for water treatment and measures to prevent it (Muryanto et 
al. 2014, Shoukat et al. 2020, Ward et al. 2018, Dippong et 
al. 2019).

Examination of the biological parameters of drinking 
water taken from kettles (Table 6) obtained unqualified 
results with Total Coliform 64 CFU.100 mL-1. The 
excess microbiological standards of drinking water are 
in accordance with those stipulated in Minister of Health 
Regulation number 32 of 2017 concerning Environmental 
Health Quality Standards and Water Health Requirements 
for Sanitary Hygiene Purposes, Swimming Pools, Solus 
perAgua and Public Baths (Permenkes 2017).

Coliform bacteria are bacteria found in the human 
environment and feces of warm-blooded animals that 
should not be found in food (Hammad et al. 2022). The 
presence of coliforms in drinking water indicates the 
presence of disease-causing organisms (pathogens) in the 
water system. Coliforms in the water supply may indicate 
the ineffectiveness of the water treatment system as well 
as contamination included in the water supply distribution 

Table 7: Results of examination of physical and chemical parameters of clean water taken in containment (bucket) at RM. “X” Port Galala, Year 2024.

No. Parameters Unit Max. Allowable Level Laboratory Test Results Description

K.240

A. PHYSICAL    

1 Color TCU 10 Not Detected Eligible

2 Turbidity NTU 5 0.43 Eligible

3 Smell - Odorless Odorless Eligible

4 Temperature °C - 30.4 Eligible

5 TDS mg.L-1 300 511>6 Eligible

B. CHEMICAL    

1 Nitrite (as NO2) mg.L-1 20 17.0902 Eligible

Table 8: Results of examination of physical and chemical parameters of drinking water taken in containment (bucket) at RM. “X” Port Galala, Year 2024.

No. Parameters Unit Max Allowable Level Laboratory Test Results Description

K.240

B. CHEMICAL    

1 Dissolved Iron (Fe)  mg.L-1 0.2 < 0,0322 Eligible

2 Nitrite (as NO2) mg.L-1 0,2 0,0017 Eligible

3 pH - 6,5-8,5 7,12 Eligible

4 Dissolved Manganese (Mn) mg.L-1 0,1 < 0,0325 Eligible

Table 6: Results of biological parameter examination of drinking water taken in kettles at RM. “X” Port Galala, Year 2024.

No. Microbiological Parameters Unit Limit Terms Laboratory Test Results Description

B.0214

1 E.coli CFU.100 mL-1 0 0 Eligible

2 Total Coliforms CFU.100 mL-1 0 64 Not Eligible
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Oppelt 2016, Cheng et al. 2022, Dube et al. 2015, Giao et al. 
2021, Ismail et al. 2019). Swimming and boating in impaired 
waters can also lead to respiratory and gastrointestinal 
illnesses (Adjovu et al. 2023).

The results of the examination of physical and chemical 
parameters of drinking water in “X” Restaurant taken 
from buckets (Table 8) have met the drinking water 
safety requirements in accordance with Minister of 
Health Regulation number 492/MENKES/PER/IV/ of 
2010 concerning Drinking Water Quality requirements 
(Permenkes 2010). 

All parameters of the microbiological examination of 
clean water taken from the Restaurant “X” (Table 9) bucket 
did not meet the requirements of the clean water criteria 
listed in Minister of Health Regulation number 32 of 2017 
concerning Environmental Health Quality Standards and 
Water Health Requirements for Sanitary Hygiene Purposes, 
Swimming Pools, Solus per Aqua and Public Baths. 
(Permenkes 2017) with E. coli >250 CFU.100 mL-1 and Total 
Coliform 8 CFU.100 mL-1. 

Clean water has a variety of uses in food production, 
for cleaning, sanitation, and manufacturing purposes. Clean 
water is used for various activities in the food industry, such 
as for growing, unloading, fluming, washing, salting, ice 
making, and in sanitation and hygiene programs (Mahaza 
et al. 2025). Poor water quality has a detrimental impact on 
processed food through the pathogenic growth of bacteria, 
viruses, and microorganisms that produce toxic substances and 
contaminate water that can cause harm to consumers (Bhagwat 
2019, Senami 2021, World Health Organization 2019). 

Clean water contaminates food through water-borne 
microorganisms (Golic et al. 2023). Microorganisms 
then colonize and multiply on food or equipment used 
in the processing process, especially during washing. 
Microorganisms can survive for years to adapt to 
environmental conditions and leave toxic substances after 
cleaning (Badan Standarisasi Nasional 2017). 

CONCLUSIONS

Hygiene observations and laboratory testing of food, drinking 
water, and air samples at Galala Harbour, Ambon City. 
Observations showed that chemical examination of food 
samples of the Restaurant. Microbiological Examination 

of Food Samples found that only the meatball pentolan 
sample met the criteria for safe food consumption according 
to Minister of Health Regulation Republic of Indonesia 
number 2 of 2023, while the other 2 samples found E.coli that 
exceeded the threshold, which could increase the pathogenic 
strain of E.coli in the body.  Examination of the biological 
parameters of drinking water taken from the kettle gave 
unqualified results with Total Coliform 64 CFU.100 mL-1. 
The results of the examination of the physical and chemical 
parameters of clean water taken in the shelter (bucket) are 
stated to have not met the criteria for clean water quality 
standards as sanitation Minister of Health Regulation number 
32 of 2017 as evidenced by the TDS result of 511.6 mg.L-1. 
TDS, which is total solids, refers to the remaining material 
left in the storage area. Drinking water samples were taken 
from the reservoir in the restaurant kettle. Drinking water 
passing through the heating process in the kettle and pipes 
can trigger the formation of calcium, magnesium, and nitrate 
ions.

Hygiene observations were also made at the site, and 
7 Aedes albopictus mosquito larvae were found in the 
Broken Speedboat. Females Aedes lay eggs in domestic or 
natural water reservoirs and spread their eggs in two or even 
more places. Albopictus was found more in local transport 
departures than Ae. This study also highlighted the disease 
found from Galala Port activities in Ambon City, with many 
risk factors that can occur.

ACKNOWLEDGEMENT

This research was supported by Bandung Health Polytechnic, 
Indonesian Ministry of Health, Fort De Kock University, 
Santo Borromeus University, Indonesia.

REFERENCES
Adjovu, G.E., Stephen, H., James, D. and Ahmad, S., 2023. Measurement 

of Total Dissolved Solids and Total Suspended Solids in Water 
Systems: A Review of the Issues, Conventional, and Remote 
Sensing Techniques. Remote Sensing, 15(14), pp.3534. https://doi.
org/10.3390/rs15143534

Agency for Toxic Substances and Disease Registry, 2014. Medical 
Management Guidelines for Formaldehyde. Retrieved May 23, 
2024, from https://wwwn.cdc.gov/TSP/MMG/MMGDetails.
aspx?mmgid=216&toxid=39

Badan Standarisasi Nasional, 2017. The Maximum Limit of Microbial 
Contamination in Food. BSN

Table 9: Results of microbiological parameter examination of clean water taken in containment (bucket) at restaurant X, Port Galala, Year 2024.

No. Microbiological Parameters Unit Limit 
Terms

Laboratory Test Results Description

B.0215

1 E. coli CFU.100 mL-1 0 >250 Not Eligible

2 Total Coliform CFU.100 mL-1 0 8 Not Eligible



7FOOD AND WATER SAFETY SURVEILLANCE AT GALALA PORT IN AMBON

Nature Environment and Pollution Technology • Vol. 24, No. 1, 2025

Bahagian, A.S., 2019. Environmental Quality Report – Department of 
Environment. Retrieved May 23, 2024, from https://www.doe.gov.
my/en/environmental-quality-report/

Bhagwat, V.R., 2019. Safety of water used in food production. Food 

Safety and Human Health, 65, pp.219–247. https://doi.org/10.1016/
B978-0-12-816333-7.00009-6

Cahyanti, N.D., Firmansyah, Y.W., and Angelia, I., 2024. Demonstration of 
peppermint emulgel making as anti-mosquito in dengue hemorrhagic 
fever prevention at SMK Kartini Bhakti Mandiri. Selaparang: Journal 

of Advancing Community Service, 8(4), pp. 3870-3875. https://doi.
org/10.31764/jpmb.v8i4.27564

Cheng, C., Zhang, F., Shi, J. and Kung, H.-T., 2022. What is the 
relationship between land use and surface water quality? A review 
and prospects from a remote sensing perspective. Environmental 

Science and Pollution Research, 29(38), pp.56887–56907. https://
doi.org/10.1007/s11356-022-21348-x

Daneman, N., Fridman, D., Johnstone, J., Langford, B.J., Lee, S.M., 
MacFadden, D.M. and Brown, K.A., 2023. Antimicrobial resistance 
and mortality following E. coli bacteremia. ClinicalMedicine, 56, 
pp.101781. https://doi.org/10.1016/j.eclinm.2022.101781

Dey, J. and Vijay, R., 2021. A critical and intensive review on assessment 
of water quality parameters through geospatial techniques. 
Environmental Science and Pollution Research International, 28(31), 
pp.41612–41626. https://doi.org/10.1007/s11356-021-14726-4

Dippong, T., Mihali, C., Hoaghia, M.-A., Cical, E. and Cosma, A., 2019. 
Chemical modeling of groundwater quality in the aquifer of Seini 
town – Someș Plain, Northwestern Romania. Ecotoxicology and 

Environmental Safety, 168, pp.88–101. https://doi.org/10.1016/j.
ecoenv.2018.10.030

Dörnhöfer, K. and Oppelt, N., 2016. Remote sensing for lake research and 
monitoring – Recent advances. Ecological Indicators, 64, pp.105–122. 
https://doi.org/10.1016/j.ecolind.2015.12.009

Dube, T., Mutanga, O., Seutloali, K., Adelabu, S. and Shoko, C., 2015. 
Water quality monitoring in sub-Saharan African lakes: A review of 
remote sensing applications. African Journal of Aquatic Science, 40(1), 
pp.1–7. https://doi.org/10.2989/16085914.2015.1014994

Espinoza, B., Castillo-Chavez, C. and Perrings, C., 2020. Mobility 
restrictions for the control of epidemics: When do they work? PLOS 

ONE, 15(7), p.e0235731. https://doi.org/10.1371/journal.pone.0235731
European Centre for Disease Prevention and Control, 2017. Vector Control 

With a Focus on Aedes Aegypti and Aedes Albopictus Mosquitoes 
Literature Review and Analysis. Retrieved May 23, 2024, from https://
www.ecdc.europa.eu/en/publications-data/vector-control-focus-aedes-
aegypti-and-aedes-albopictus-mosquitoes-literature

Findlater, A. and Bogoch, I.I., 2018. Human Mobility and the Global 
Spread of Infectious Diseases: A Focus on Air Travel. Trends 

in Parasitology, 34(9), pp.772–783. https://doi.org/10.1016/j.
pt.2018.07.004

Firmansyah, Y. W., Parulian, A. A., Kristiawan, H., & Prasaja, B. J. (2024). 
Occurrences of dengue fever, dengue hemorrhagic fever, dengue 
shock syndrome, severe dengue, dengue warning signs in Bandung 
city: an spatial study based on moran index. Lontara Journal of Health 

Science and Technology, 5(2), pp. 154–170. https://doi.org/10.53861/
lontarariset.v5i2.495

Food and Agriculture Organization of the United Nations, 2019. 
Foodborne Illnesses in Asia-Pacific ‘needlessly’ sicken 275 million 
annually and threaten trade. Retrieved May 23, 2024, from https://
www.fao.org/asiapacific/news/detail-events/en/c/1197008/

Gao, M., Jebb, S.A., Aveyard, P., Ambrosini, G.L., Perez-Cornago, 
A., Carter, J. and Piernas, C., 2021. Associations between dietary 
patterns and the incidence of total and fatal cardiovascular disease 
and all-cause mortality in 116,806 individuals from the UK Biobank: 
A prospective cohort study. BMC Medicine, 19(1), p.83. https://doi.
org/10.1186/s12916-021-01958-x

Ghosh, D.S., Ghosh, D., Firdaus, S.B. and Singha, P.S., 2017. Metanil 
yellow: The toxic food colorant. Asian Pacific Journal of Health 

Sciences, 4(4), pp.65–66. https://doi.org/10.21276/apjhs.2017.4.4.16
Giao, N.T., Cong, N.V. and Nhien, H.T.H., 2021. Using remote sensing 

and multivariate statistics in analyzing the relationship between land 
use pattern and water quality in Tien Giang Province, Vietnam. Water, 
13(8), p.1093. https://doi.org/10.3390/w13081093

Golic, B., Касагић, Д., Pecanac, B. and Knežević, D., 2023. Microbiological 

Status of Water in the Food Industry. Springer
Goscé, L. and Johansson, A., 2018. Analyzing the link between public 

transport use and airborne transmission: Mobility and contagion in the 
London underground. Environmental Health, 17(1), p.84. https://doi.
org/10.1186/s12940-018-0427-5

Hadrup, N., Frederiksen, M. and Sharma, A.K., 2021. Toxicity of boric 
acid, borax, and other boron-containing compounds: A review. 
Regulatory Toxicology and Pharmacology: 121, p.104873. https://doi.
org/10.1016/j.yrtph.2021.104873

Hammad, A.M., Eltahan, A., Hassan, H.A., Abbas, N.H., Hussien, H. and 
Shimamoto, T., 2022. Loads of coliforms and fecal coliforms and 
characterization of thermotolerant Escherichia coli in fresh raw milk 
cheese. Foods, 11(3), p.332. https://doi.org/10.3390/foods11030332

Hasriani, E. and Zulfan, M., 2022. Application of healthy behavior of 
food handlers during a pandemic at the Aji Bata tourism object, Toba 
Regency. TEHBMJ (Tourism Economics Hospitality and Business 

Management Journal), 2(2), pp.205-218. https://doi.org/10.36983/
tehbmj.v2i2.390

Hukum Online, 2023. Environmental Health Quality Standards Are to Be 
Implemented in Line With Four Types Of Environments. Retrieved May 
23, 2024, from Hukumonline.com website: https://pro.hukumonline.
com/a/lt63fc61d8dd9dc/environmental-health-quality-standards-to-be-
implemented-in-line-with-four-types-of-environments/

Irayanti, I., Martini, M., Wurjanto, A., Susanto, H. S., Firmansyah, Y. 
W. and Ramadhansyah, M. F. 2022. Status Kerentanan Larva Aedes 
aegypti Terhadap Temephos Di Wilayah Kerja Pelabuhan KKP Kelas 
II Tarakan. Jurnal Rekam Medis & Manajemen Infomasi Kesehatan, 
2(1), pp. 19–27. doi: 10.53416/jurmik.v2i1.80.

Ismail, K., Boudhar, A., Abdelkrim, A., Mohammed, H., Mouatassime, 
S.E., Kamal, A.O. and Nouaim, W., 2019. Evaluating the potential of 
Sentinel-2 satellite images for water quality characterization of artificial 
reservoirs: The Bin El Ouidane Reservoir case study (Morocco). 
Meteorology Hydrology and Water Management, 7(1), pp.31-39. https://
doi.org/10.26491/mhwm/95087

Keman, S., 2007. Six fundamental needs of healthy housing. Jurnal 

Kesehatan Lingkungan Unair, 3(2), pp.3933.
Kementerian Kesehatan Republik Indonesia, 2021. Coronary Heart Disease 

Dominates Urban Communities. Retrieved May 23, 2024, from https://
sehatnegeriku.kemkes.go.id/baca/umum/20210927/5638626/penyakit-
jantung-koroner-didominasi-masyarakat-kota/

Kraemer, M.U.G., Reiner, R.C., Brady, O.J., Messina, J.P., Gilbert, 
M., Pigott, D.M. and Golding, N., 2019. Past and future spread of 
the arbovirus vectors Aedes aegypti and Aedes albopictus. Nature 

Microbiology, 4(5), pp.854-863. https://doi.org/10.1038/s41564-019-
0376-y

Lwande, O.W., Obanda, V., Lindström, A., Ahlm, C., Evander, M., Näslund, 
J. and Bucht, G., 2020. Globe-trotting Aedes aegypti and Aedes 
albopictus: Risk factors for arbovirus pandemics. Vector Borne and 

Zoonotic Diseases Journal, 20(2), pp.71-81. https://doi.org/10.1089/
vbz.2019.2486

Mahaza, S., Suhardono, S., Firmansyah, Y.W., Hardjanti, M., and Noya, 
L.Y.J., 2024. Food and water safety monitoring at Pattimura airport, 
Ambon City. International Journal of Environmental Impacts, 7(4), 
pp.723–729. https://doi.org/10.18280/ijei.070413

Martin, N.H., Trmčić, A., Hsieh, T.-H., Boor, K.J. and Wiedmann, M., 2016. 
The evolving role of coliforms as indicators of unhygienic processing 

https://doi.org/10.1016/B978-0-12-816333-7.00009-6
https://doi.org/10.1016/B978-0-12-816333-7.00009-6
https://doi.org/10.1016/j.pt.2018.07.004
https://doi.org/10.1016/j.pt.2018.07.004
https://doi.org/10.26491/mhwm/95087
https://doi.org/10.26491/mhwm/95087
https://doi.org/10.1089/vbz.2019.2486
https://doi.org/10.1089/vbz.2019.2486
https://doi.org/10.18280/ijei.070413


8 E. Fikri et al.

Vol. 24, No. 1, 2025 • Nature Environment and Pollution Technology  

conditions in dairy foods. Frontiers in Microbiology, 7, p.154. https://
doi.org/10.3389/fmicb.2016.01549

McGregor, B.L. and Connelly, C.R., 2021. A review of the control of Aedes 
aegypti (Diptera: Culicidae) in the continental United States. Journal 

of Medical Entomology, 58(1), pp.10-25. https://doi.org/10.1093/jme/
tjaa157

Moreno, L., Pozo, M., Vancraeynest, K., Bain, R., Palacios, J. and Jácome, 
F., 2020. Integrating water-quality analysis in national household 
surveys: Water and sanitation sector learnings of Ecuador. NPJ Clean 

Water, 3, p.23. https://doi.org/10.1038/s41545-020-0070-x
Mueller, M. and Tainter, C.R., 2024. Escherichia coli Infection. StatPearls 

Publishing. 
Munteanu, C. and Schwartz, B., 2022. The relationship between nutrition 

and the immune system. Frontiers in Nutrition, 9, p.50. https://doi.
org/10.3389/fnut.2022.1082500

Muryanto, S., Bayuseno, A., Ma’mun, H., Usamah, M. and Jotho, 2014. 
Calcium carbonate scale formation in pipes: Effect of flow rates, 
temperature, and malic acid as additives on the mass and morphology 
of the scale. Procedia Chemistry, 9, pp.69-76. https://doi.org/10.1016/j.
proche.2014.05.009

Nowicki, S., Koehler, J. and Charles, K., 2020. Including water quality 
monitoring in rural water services: Why safe water requires challenging 
the quantity versus quality dichotomy. NPJ Clean Water, 3, p.62. https://
doi.org/10.1038/s41545-020-0062-x

Pandey, R. and Upadhyay, S., 2012. Food Additive. https://doi.
org/10.5772/34455

Permenkes, 2010. Peraturan Menteri Kesehatan No 492 Tahun 2010 
Persyaratan Kualitas Air Minum.

Permenkes, 2017. Peraturan Menteri Kesehatan No 32 Tahun 2017 tentang 
Standar Baku Mutu Kesehatan Lingkungan dan Persyaratan Kesehatan 
Air Untuk Keperluan Higiene Sanitasi, Kolam Renang, Solus Per Aqua, 
dan Pemandian Umum.

Rahman, M.S., Ekalaksananan, T., Zafar, S., Poolphol, P., Shipin, O., 
Haque, U. and Overgaard, H.J., 2021. Ecological, Social, and Other 
Environmental Determinants of Dengue Vector Abundance in Urban 
and Rural Areas of Northeastern Thailand. International Journal of 

Environmental Research and Public Health, 18(11), p.5971. https://
doi.org/10.3390/ijerph18115971

Ridha, M.R., Marlinae, L., Zubaidah, T., Fadillah, N.A., Widjaja, J., Rosadi, 
D. and Sofyandi, A., 2023. Control Methods for Invasive Mosquitoes of 
Aedes Aegypti and Aedes Albopictus (Diptera: Culicidae) in Indonesia. 
https://doi.org/10.14202/vetworld.2023.1952-1963

Senami, C., 2021. The Importance of food quality in dining at restaurants. 
Journal of Food Technology and Preservation, 5(9), p.1.

Shoukat, A., Hussain, M. and Shoukat, A., 2020, February 26. Effects of 
Temperature on Total dissolved Solid in water.

Sujarwo, S., Latif, R.V.N. and Priharwanti, A., 2020. Kajian Kandungan 
Bahan Tambahan Pangan Berbahaya 2018– 2019 Se-Kota Pekalongan 
dan Implementasi Perda Kota Pekalongan Nomor 07 Tahun 2013. 
JURNAL LITBANG KOTA PEKALONGAN, 18(2). https://doi.
org/10.54911/litbang.v19i0.123

Vannavong, N., Seidu, R., Stenström, T.-A., Dada, N. and Overgaard, H.J., 
2017. Effects of socio-demographic characteristics and household water 
management on Aedes aegypti production in suburban and rural villages 
in Laos and Thailand. Parasites & Vectors, 10(1), p.170. https://doi.
org/10.1186/s13071-017-2107-7

Waewwab, P., Sungvornyothin, S., Okanurak, K., Soonthornworasiri, N., 
Potiwat, R. and Raksakoon, C., 2019. Characteristics of water containers 
influencing the presence of Aedes immatures in an ecotourism area of 
Bang Kachao Riverbend, Thailand. Journal of Health Research, 16, 
p.96 https://doi.org/10.1108/JHR-09-2018-0096

Wang, B., 2021. Research on drinking water purification technologies for 
household use by reducing total dissolved solids (TDS). PLOS ONE, 

16, p.e0257865. https://doi.org/10.1371/journal.pone.0257865
Ward, M.H., Jones, R.R., Brender, J.D., de Kok, T.M., Weyer, P.J., Nolan, 

B.T. and van Breda, S.G., 2018. Drinking Water Nitrate and Human 
Health: An Updated Review. International Journal of Environmental 

Research and Public Health, 15(7), p.1557. https://doi.org/10.3390/
ijerph15071557

World Health Organization, 2019. Safety and Quality of Water Used in Food 
Production and Processing: Meeting Report. Retrieved May 23, 2024, 
from https://www.who.int/publications-detail-redirect/9789241516402

World Health Organization, 2021. Cardiovascular Diseases. Retrieved 
May 23, 2024, from https://www.who.int/health-topics/cardiovascular-
diseases

World Health Organization, 2024. Estimating the Burden of Foodborne 
Diseases. Retrieved May 23, 2024, from https://www.who.int/activities/
estimating-the-burden-of-foodborne-diseases

Yang, Y.M., Hsu, C.Y., Lai, C.C., Yen, M.F., Wikramaratna, P.S., Chen, 
H.H. and Wang, T.H., 2017. Impact of comorbidity on fatality rate of 
patients with Middle East respiratory syndrome. Scientific Reports, 

7(1), p.11307. https://doi.org/10.1038/s41598-017-10402-1
Zhao, D., 2021. Epidemiological features of cardiovascular disease in Asia. 

JACC: Asia, 1(1), pp.1-13. https://doi.org/10.1016/j.jacasi.2021.04.007


