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Abstract.   The function of attractants plays a key role in future 
integrated vector management programs for mosquito control and 
supervision to reduce insecticide use.  Tambakreja Village has the 
highest dengue cases in South Cilacap District, Cilacap Regency.  
This study aimed to determine which type of attractant was most 
effective in attracting mosquitoes to lay eggs in a field setting.  
The shrimp paste solution will be tested for its ability to attract 
mosquitoes by comparing its ability with that of straw soaking water 
(as a positive control) and groundwater (as a negative control).  The 
study was conducted at 20 houses, selected by purposive sampling 
with inclusion criteria: no pets and the distance between houses 
ranged between 50 and 200 meters.  The results showed there was 
difference in the number of eggs trapped based on the type of 
attractant (p=0.0001).  The most effective attractants can be sorted 
as straw soaking water (18.23 eggs/ovitrap), shrimp paste solution 
(4.53 eggs/ovitrap), and groundwater (1.35 eggs/ovitrap).  The vector 
mosquitoes that dominate in Tambakreja Village are Aedes aegypti 
(64.2%), Ae. albopictus (26.0%), and Culex sp (9.8%).  Straw-soaking 
water attractants is still better in attracting Aedes sp. mosquitoes than 
shrimp paste solution.
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INTRODUCTION

Dengue hemorrhagic fever (DHF) has become more common and is a 
global public health concern.  The DHF poses a threat to 2.5-3 billion people 
worldwide and has the potential to spread throughout Indonesia (Wang et 
al, 2020).  In 2019, the incidence of DHF in Indonesia was 51.53 per 100,000 
people, higher than those in 2018 (24.75 per 100,000 populations) and in 2017 
(26.1 per 100,000 populations) (MOH RI, 2020).  Tambakreja Village has been 
a dengue fever endemic location since the previous decade, contributing 
to high dengue incidence in Cilacap Regency with an incidence rate (IR) of 
150.4 per 100,000 inhabitants in 2020 (Cilacap District Health Office, 2021).  
The mosquito of the genus Aedes is a vector of DHF, transmitting the virus 
through biting (Ferreira-de-Lima and Lima-Camara, 2018).  Insecticides are 
the most commonly used method to cut the transmission of dengue fever 
(Rather et al, 2017).  However, long-term use of the insecticide may cause 
the mosquito resistance and may harm the environment (Msangi et al, 2020; 
Nkya et al, 2013).  Alternatively, using an ovitrap has shown to decrease the 
mosquito density in several countries (Focks, 2003; James et al, 2022; Mackay 
et al, 2013).  Previous research found that adding attractants to ovitraps 
improves mosquito control by reducing the density of mosquito as compared 
to ovitraps without attractants (Dwinata et al, 2015).  To limit the future 
use of pesticides, adding these attractants to ovitraps is crucial to integrate 
vector management programs for mosquito control and surveillance. 

Straw-soaking water is the attractant which is frequently used in 
previous studies.  Soaked-straw releases ammonia, which causes odor 
and carbodioxide (CO2) (Dwinata et al, 2015; Hidayati et al, 2017).  Shrimp 
secretion is a natural components that can be used as attractants.  The shrimp 
paste was chosen as the attractants because they are widely available, have 
CO2-producing volatile components, and have a distinct aroma that attracts 
mosquitos (Gillies, 1980).  These components have been tested in laboratory 
to attract mosquitos (Hasanah et al, 2017; Pratiwi et al, 2020; Thavara et al, 
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2004).  While in the field, a 10.0% concentration of shrimp paste solution 

can catch a high number of mosquito eggs (Ambiya et al, 2020; Zubaidah 

et al, 2020).

Numerous studies have been conducted to control mosquito vectors 

using the ovitrap combining with various attractants.  One of the ongoing 

studies is the utilization of natural compounds such as shrimp paste to 

eliminate Aedes sp.  Natural attractants have no impact on animals, humans, 

or food sources (Geier et al, 1999).  Therefore, the aim of this study was to 

compare shrimp paste solution with straw soaking water in order to see 

whether it could be more attractive to mosquitoes’ egg laying in Tambakreja 

Village.

MATERIALS AND METHODS

Study design

This field trial evaluation was conducted to test the ability of various 

attractants in attracting female mosquitoes to lay eggs.  The field experiment 

was conducted at Tambakreja Village, Cilacap Regency.  The study was 

conducted in 5 consecutive days.  The first step in determining the number 

of ovitraps was determining the number of houses where ovitraps were 

placed.  The Federer formula (Ihwan et al, 2018, Federer, 1966) was used 

to determine number of houses: 

(t-1) (r-1) = 15 

where	        t    =   the number of attractant types (in this study, it was 2)

                 r   =   minimum number of repetitions of ovitrap installation for an  

      attractant types
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 This study used two types of attractants (t = 2) which were straw 
soaking water and shrimp paste solution, while groundwater was used 
as a control.  Based on the calculation results, the minimum number of 
repetitions of ovitrap installation (r ) was 16; for convenience, we rounded it 
up to 20, which also showed the number of houses that the ovitrap occupied.  
These 20 houses were included to minimize errors.  

The total number of ovitraps installed obtained from the following 
formula:

Total number of ovitraps installed  =  r (t + number of control group) x 2

where	     r    =   minimum number of repetitions of ovitrap (in this study, it was 2)
   t   =   the number of attractant types (in this study, it was 2)

As the number of control group  is this study = 1 (groundwater ), 
the result of the calculation was that the total number of ovitraps needed 
was 120

The 120 ovitraps was placed in 20 houses because one house was 
placed with two inside and outside the house.  Installing ovitraps inside and 
outside the houses was to increase the potential for catching mosquitoes.  
Purposive sampling was used to choose the twenty houses following the 
inclusion criteria: the distance between houses ranged between 50-200 
meters and there were no pets in the houses. 

Attractants preparation

Shrimp paste solution (investigational substance), straw-soaking 
water (positive control), and groundwater (negative control) were prepared 
as attractants in this study.  The shrimp paste attractant was made from 10 
grams of shrimp paste which was dissolved in 10 ml of water, filtered, and 



Vol 53 (Supplement 2) 2022

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

1008

diluted up to 10 times to produce a 10% shrimp paste solution concentration.  
The shrimp paste solution was a brown with a very pungent odor.  The 
straw soaking water attractant was made from 100 grams of dry rice straw 
soaked in 10 liters of water for 7 days.  The straw soaking water is yellowish 
and transparent.  The source of groudwater in this study was from wells 
of local residence. 

Ovitrapping

Ovitrap was made from plastic bottles which were painted in black.  
The ovitrap was filled with each investigational substance and controls, 
then placed inside and outside the house where the mosquito was usually 
found, such as damp and dark place.  The air temperature, humidity, and 
pH of water at the beginning and end of the observation were recorded.  
Ovitrap was taken 5 days after installation to prevent mosquito eggs from 
hatching into larvae.  If there was a positive egg overtop, the egg attachment 
media was transferred to a labeled-container.

Larvae identification

The microscopy identification of instar II – instar IV mosquito larvae 
was carried out at the Cilacap Class II KKP (Kantor Kesehatan Pelabuhan/ 
Port Health Office) Laboratory based on the Aedes Mosquito Identification 
Key Book published by the Indonesian Ministry of Health in 2017 (MOH 
RI, 2017).  The number of mosquitoes’ larvae, Aedes aegypti, Ae. albopictus, 
and other species, were counted and recorded.

Statistical analysis

Numbers and species of eggs laid in each attractant was recorded.  
Ovitrap index (OI) was calculated from the number of ovitraps with 
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mosquito eggs divided by the total number of ovitraps used.  Kruskal-

Wallis test was used when the numbers of eggs captured in each attractant 

were not normally distributed.

 

RESULTS

The average number of eggs found in the straw soaking water, 

shrimp paste solution, groundwater, were 18.23 eggs, 4.53 eggs, and 1.35 

eggs, respectively.  The straw-soaking water attractant yielded the most 

mosquito eggs (Table 1).  The normality test revealed that the data were not 

normally distributed, and the Kruskal-Wallis test revealed that the number 

of mosquito eggs observed varied depending on the type of attractant 

(p-value = 0.0001, Table 1).  

OI is  usually used to determine the density and tendency of 

mosquitoes to lay eggs inside or outside the house.  Overall, as seen in 

Table 2 that the highest OI is observed in straw-soaking water attractants 

both inside the house (OI 32.5%) and outside the house (OI 30%).  At the 

same time, OI of the shrimp paste solution attractant was 10.8% outside 

the house and 0.0% inside the house.  In ovitrap filled with groundwater, 

the  OI  outs ide  the  house  was  10%,  and ins ide  the  house  i s  0 .0%.   

Table 1
Number of eggs in ovitraps

Type of attractant Number of eggs p-value

Total Average

Straw soaking water 1,458 18.23 0.0001

Shrimp paste solution 362 4.53

Groundwater 108 1.35
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These results showed that OIs in Tambakreja Village were at Levels 2 
to 3, which were considered in the low range according to Food and 
Environmental Hygiene Department (FEHD, 2022).  Moreover, the shrimp 
paste (29.9% of ovitraps) attracted non-target insects, including flies and 
ants.  

In Table 3, larvae identification from hatched eggs revealed three 
species; Aedes aegypti (63.3%), Aedes albopictus (26.6%), and Culex sp (10,1%).  
The three species were identified in the straw-soaked water attractant; in 
the shrimp paste solution, only Ae. Aegypti was found; and in groundwater 
mosquito, larvae Ae. aegypti and Ae. albopictus were found.

DISCUSSION

This study was carried out in March, 2022 so it was hot and dry.  
During the study, the average temperature was 32-32.8 oC with the humidity 
of 63%-68.7%.  This can affect the activity of laying mosquito eggs related to 
the effectiveness of the attractant (Zubaidah et al, 2020).  This study found 
that the number of trapped mosquito eggs varied depending on the type 
of attractant (p=0.0001).  The most effective attractant was straw-soaking 

Table 2
Ovitrap index calculation

Type of attractant Ovitrap index (%) Non-insect target* 
(%)Outside

the house
Inside

the house

Straw soaking water 30.0 32.5 0.0

Shrimp paste solution 10.8 0.0 29.9

Groundwater 10.0 0.0 0.0

*Such as flies
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water (positive control).  Straw-soaking water was used as a positive control 
because it is well studied and considered a standard attractant (Iossi et al, 
2018).  Despite being standard, some studies demonstrated that straw-
soaking water has insignificant effects on Aedes sp and Culex sp (Cahyati 
et al, 2019).

The result suggested that straw-soaking water more effectively 
attracted mosquitos than shrimp paste.  However, it was not in line with 
previous studies (Hajimi et al, 2017; Sunu, 2017) by which is possibly caused 
by different parameters.  The number of trapped eggs in ovitraps was likely 
to yield different results than the number of adult mosquitoes trapped in 
mosquito traps.  High nutrition is one of the considerations in the use of 
shrimp paste solution attractants (Hajimi et al, 2017).  There is a very strong 
correlation between the nutritional content in mosquito breeding places 
and the density of larvae (Dianti et al, 2019).

Table 3
Number of mosquitos’ larvae identified in each attractant

Mosquito species
and location

Number of mosquitos’ larvae observed in different attractants

Straw soaking 
water

Shrimp paste 
solution

Groundwater Total
n (%)

Aedes aegypti 512 233 19 764 (63.3)

Inside the house 299 0 0

Outside the house 213 233 19

Ae. albopictus 262 0 59 321 (26.6)

Inside the house 18 0 0

Outside the house 244 0 59

Culex sp 122 0 0 122 (10.1)

Inside the house 0 0 0

Outside the house 122 0 0
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Straw-soaking water and shrimp paste solution, emit CO2 and 
have a distinctive odor that can attract more mosquitoes.  The odor, such 
as ammonia, radiates from the straw-soaking water and shrimp paste 
solution (Astuti and Nusa, 2011; Zubaidah et al, 2020).  Naturally, CO2 

emissions guide mosquitoes to their prey; thus, the higher the CO2 is, the 
more attractive it is to mosquitos (Soleh et al, 2018; Sari et al, 2017).  The 
findings suggested that straw-soaking water was more appealing to the 
mosquitos than the shrimp paste solution.  The shrimp paste solution 
contains ammonia and carbon dioxide, which affect the olfactory nerve 
of Ae. aegypti (Dianti et al, 2019).  In this study, the organic matter content 
of each attractant was unknown.  Ammonia levels of 0.720 mg/l indicate a 
contribution to the growth and development of Ae. aegypti larvae, ammonia 
levels of 120 mg/l are very attractive to female mosquitoes laying eggs, 
and ammonia levels of more than 300 mg/l can be a mosquito repellent 
(Dianti et al, 2019; Weinzierl et al, 2005)

The presence of non-target insects in the ovitraps, such as flies 
and ants, avoid mosquitos from laying eggs in the ovitraps (Mulatier et 
al, 2022; Oliva et al, 2021) and this is what was observed in the ovitraps 
containing shrimp paste solution in this study.  In addition, the distinctive 
odor of these solutions also attracts non-target insects (Mullin et al, 2020).  
The high ammonia level in the shrimp paste solution compared to the 
straw-soaking water causes the odor to be unacceptable to mosquitos 
but acceptable to other insects (van Schoor et al, 2020).  These findings 
contradicted with Zubaidah who claimed higher ammonia levels attract 
mosquitos (Zubaidah et al, 2020).  Groundwater, selected as a negative 
control, has appropriate properties preferred by Aedes sp for laying eggs 
but lacks other compounds that attract mosquitoes. 

The number of eggs captured in ovitraps outside the house was 
higher than in ovitraps inside the house.  This finding followed Ramadhani 
and Trisnawati (2014) who reported that OI outside would be higher than 
inside for all treatment conditions.  OI outside the houses in Tambakreja 
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is considered at the Level 2 or low according to FEHD (FEHD, 2022).   
The OI describes the density of adult mosquitoes that may be used 
as a vector monitoring tool for Aedes sp and knowing the existence of 
mosquitoes in an area acts as an indicator for the level of vulnerability of 
the area (Codeço et al, 2015).  The result of this study suggested that the 
risk factor remained low in Tambakreja Village.  A study by Ermayana et 
al (2015) stated that attractants from shrimp were more effectively used to 
reduce the density of larvae and eggs of Aedes sp outdoors in areas with 
high and low endemicity.

This study identified larvae of Ae. aegypti (64.2%), Ae. albopictus 
(26.0%), and Culex sp (9.8%).  The findings were comparable with previous 
study conducted by Wahidah et al (2016) in Bulusan Village, Tembalang 
District, who reported a higher percentage of Ae. aegypti than Ae. albopictus.  
The reason why Ae. aegypti was more commonly found in these locations 
was because the conditions in these areas supported the life of Ae. aegypti, 
consistent with the study of Pramestuti and Djati (2013).  Moreover,  
Ae. aegypti mosquito is more agile, and has a higher reproductive rate, 
higher growth rate, and a greater survival rate than the Ae. albopictus 
(Ramadhani and Trisnawati, 2014).  This study also identified Culex sp in 
the study location, which was in line with previous study by Weitzel et 
al (2015) that Culex mosquitoes can be found in open rainwater buckets, 
sewage-contaminated discharges, and sewer drains.

In summary, there was a difference in the number of eggs based on 
the type of attractant (p-value = 0.0001).  The straw-soaked water (positive 
control) is more efficient at attracting mosquitoes to lay eggs in the ovitraps 
than other solutions.  Tambakreja Village has an OI score of 11.43% which 
is classified as Level 2 (low).  Vector mosquito larvae identified included 
Aedes aegypti (63.3%), Ae. albopictus (26.6%), and Culex sp. (10.1%).  Straw 
soaking in water is still more effective than shrimp paste solution at luring 
Aedes mosquitoes.  This finding highlights the possible of using shrimp 
paste, when the straw is not available in certain areas.



Vol 53 (Supplement 2) 2022

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

1014

ACKNOWLEDGEMENTS

We would like to express our gratitude to the cadres, volunteers, 

and parties that helped with the data collection.

CONFLICT OF INTEREST DISCLOSURE

There is no conflict of interest.

REFERENCES

Ambiya Z, Martini, Pradani FY. Adult mosquitoes trapped in different types 
of attractants in Tembalang Village, Semarang City, 2020 [cited 2022 
May 17]. Available from: URL: http://ejournal2.litbang.kemkes.go.id/
index.php/aspirator/article/view/1440/1996 [in Indonesian]

Astuti EP, Nusa R. Effectiveness of mosquito trap with sugar fermented 
attractant to the vector of dengue hemorrhagic fever, 2011 [cited 
2022 Jun 19]. Available from: URL: http://ejournal2.litbang.kemkes.
go.id/index.php/aspirator/article/view/4591/2205 [in Indonesian]

Cahyati WH, Asmara W, Umniyati SR, Mulyaningsih B. Biolarvicidal effects 
of papaya leaves juice against Aedes aegypti Linn larvae. J Int Dent 
Med Res 2019; 12: 780-5.

Cilacap District Health Office. Cilacap Regency Health Profile Book 2021, 
2021 [cited 2022 May 20]. Available from: URL: https://dinkes.
cilacapkab.go.id/profil-kesehatan/ [in Indonesian] 

Codeço CT, Lima AW, Araújo SC,  et al .  Surveillance of Aedes aegypti : 
comparison of house index with four alternative traps. PLoS Negl 
Trop Dis 2015; 9: e0003475.

Dianti I, Budiyono B, Joko T. Nutrition factors in breeding place media 



Vol 53 (Supplement 2) 2022

SHRIMP PASTE SOLUTION AS AN ATTRACTANT

1015

and larva density of Aedes aegypti. J Public Health Trop Coast Region 
2019; 2: 12-8. 

Dwinata I,  Baskoro T, Indriani C. Autocidal ovitrap hay infusion as 
alternative vector control DHF at Gunungkidul District, 2015 [cited 
2022 Aug 22]. Available from: URL: https://journal.unhas.ac.id/index.
php/mkmi/article/view/543/367 [in Indonesian]

Ermayana D, Ishak H, Hakim BHA. Effect of ovitrap modification and 
attractant substances to the mosquito Aedes sp density base on the 
endemicity in Makassar City. Int J Sci Basic Appl Res 2015; 24: 236-43.

Federer WT. Randomization and sample size in experimentation, 1966 [cited 
2022 Aug 21] Available from: URL: https://ecommons.cornell.edu/
bitstreams/3c2e9629-1159-4406-8337-093c464685f9/download 

Ferreira-de-Lima VH, Lima-Camara TN. Natural vertical transmission of 
dengue virus in Aedes aegypti and Aedes albopictus: a systematic 
review. Parasit Vectors 2018; 11: 77. 

Food and Environmental Hygiene Department (FEHD). Vector borne 
diseases: dengue fever, 2022 [cited 2022 Jun 10]. Available from: 
URL: https://www.fehd.gov.hk/english/pestcontrol/dengue_fever/
index.html 

Focks DA. A review of entomological sampling methods and indicators 
for dengue vectors, 2003 [cited 2022 Jun 10]. Available from: URL: 
https://apps.who.int/iris/bitstream/handle/10665/68575/TDR_IDE_
DEN_03.1.pdf?sequence=1&isAllowed=y 

Geier M, Bosch OJ, Boeckh J. Ammonia as an attractive component of host 
odour for the yellow fever mosquito, Aedes aegypti. Chem Senses 
1999; 24: 647-53. 

Gillies MT. The role of carbon dioxide in host-finding by mosquitoes 
(Diptera: Culicidae): a review. Bull Entomol Res 1980; 70: 525-32. 

Hajimi, Heriaty AM, Supraptono B, Widiyanto T. Comparison of sugar 
fermentation and shrimp immersion water effectiveness as attractant 



Vol 53 (Supplement 2) 2022

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

1016

on mosquito trap. J Med Sci Clin Res 2017; 5: 26720-3. 

Hasanah HU, Sukamto DS, Novianti I. Effectiveness natural attractants to 
Aedes aegypti into color differences trappings, 2017 [cited 2022 Jun 
09]. Available from: URL: http://jurnal.unmuhjember.ac.id/index.
php/BIOMA/article/view/819/789 [in Indonesian]

Hidayati  L,  Hadi UK, Soviana S.  Utilization of ovitrap in Aedes sp. 
population measurements and determination of house condition, 
2017 [cited 2022 Jun 19]. Available from: URL: http://jurnal.pei-pusat.
org/index.php/jei/article/view/245/pdf.3 [in Indonesian]

Ihwah A, Deoranto P, Wijana S, Dewi IA. Comparative study between 
Federer and Gomez method for number of replication in complete 
randomized design using simulation: study of Areca Palm (Areca 
catechu) as organic waste for producing handicraft paper. IOP Conf 
Ser Earth Environ Sci 2018; 131: 012049. 

Iossi MR, Cobos JDV, Alegria FJG, Zied DC. Pleurotus spp. cultivation on 
Brachiaria sp. straw treatment with alkaline water: oyster mushroom 
and substrate treatment. Braz J Microbiol 2018; 49 (Suppl 1): 64-7. 

James LD, Winter N, Stewart ATM, et al. Field trials reveal the complexities 
of deploying and evaluating the impacts of yeast-baited ovitraps 
on Aedes mosquito densities in Trinidad, West Indies. Sci Rep 2022; 
12: 4047. 

Mackay AJ, Amador M, Barrera R. An improved autocidal gravid ovitrap 
for the control and surveillance of Aedes aegypti. Parasit Vectors 2013: 
6: 225. 

Ministry of Health Republic of Indonesia (MOH RI). Indonesia Health Profile 
2019, 2020 [cited 2022 Feb 20]. Available from: URL: https://pusdatin.
kemkes.go. id/resources/download/pusdatin/profil-kesehatan-
indonesia/Profil-Kesehatan-indonesia-2019.pdf [in Indonesian] 

Ministry of  Health Republic  of  Indonesia  (MOH RI) .  Guidel ine of 
entomological survey of dengue hemorrhagic fever and identification 



Vol 53 (Supplement 2) 2022

SHRIMP PASTE SOLUTION AS AN ATTRACTANT

1017

of Aedes mosquito. Jakarta, Indonesia: Ministry of Health Republic 
of Indonesia; 2017. 

Msangi G, Olotu MI, Mahande AM, Philbert A, Kweka EJ. The impact of 
insecticide pre-exposure on longevity, feeding succession, and 
egg batch size of wild Anopheles gambiae s.l. J Trop Med 2020: 2020: 
8017187.

Mulatier M, Boullis A, Vega-Rúa A. Semiochemical oviposition cues to 
control Aedes aegypti gravid females: state of the art and proposed 
framework for their validation. Parasit Vectors 2022; 15: 228. 

Mullin LJ,  Dixon D, Xue RD. The effects of infusion water type and 
fermentation time on mosquito and non-target organism collected 
in the CDC’s autocidal gravid ovitrap. J Florida Mosquito Control 
Assoc 2020; 67: 23-7. 

Nkya TE, Akhouayri I, Kisinza W, David JP. Impact of environment on 
mosquito response to pyrethroid insecticides: facts, evidences and 
prospects. Insect Biochem Molec Biol 2013; 43: 407-16. 

Oliva CF, Benedict MQ, Collins CM, et al. Sterile insect technique (SIT) 
against Aedes species mosquitoes: a roadmap and good practice 
framework for designing, implementing and evaluating pilot field 
trials. Insects 2021; 12: 191.

Pramestuti N, Djati AP. Distribution of the vector of dengue hemorrhagic 
fever (DHF) in urban and rural area in Banjarnegara District, 
2013 [cited 2022 Jun 10]. Available from: URL: https://123dok.
com/document/y86w18wq-distribusi-vektor-berdarah-dengue-
perkotaan-perdesaan-kabupaten-banjarnegara.html [in Indonesian] 

Pratiwi S, Rosa E, Priyambodo, Tugiyono. Population of Aedes sp. egg on 
ovitrap given fermented sugar as a natural attractant in the Faculty 
of Mathematics and Natural Sciences, University of Lampung, 2020 
[cited 2022 Jun 15]. Available from: URL: https://ejournal.uncen.
ac.id/index.php/JBP/article/view/1117/1074 [in Indonesian] 



Vol 53 (Supplement 2) 2022

SOUTHEAST ASIAN J TROP MED PUBLIC HEALTH

1018

Ramadhani T, Trisnawati UF. Field evaluation of housing scale LO (lethal 
ovitrap) on Aedes aegypti egg hatchability, 2014 [cited 2022 Jun 15]. 
Available from: URL: https://journal.unhas.ac.id/index.php/mkmi/
article/view/493/308 [in Indonesian]

Rather IA, Parray HA, Lone JB, et al. Prevention and control strategies to 
counter dengue virus infection. Front Cell Infect Microbiol 2017; 7: 336. 

Sari AK, Octaviana D, Pramatama S. Effectiveness of the use of attractant 
solution of yeast-sugar and water soaking red chili (Capsicum annum) 
to the number of trapped eggs of Aedes sp, 2017 [cited 2022 Jun 15]. 
Available from: URL: http://jos.unsoed.ac.id/index.php/kesmasindo/
article/view/542/439 [in Indonesian]

Soleh IB, Andriani AS, Mulyani S, Historiawati.  The effectiveness of 
molasses fermentation as a mosquito attractant with an exploratory 
method, 2018 [cited 2022 May16]. Available from: URL: https://jurnal.
untidar.ac.id/index.php/vigor/article/view/999/657 [in Indonesian] 

Sunu B. Attractant ability in mosquito traps in mosquito control, 2017 
[cited 2021 Apr 14]. Available from: URL: https://journal.poltekkes-
mks .ac . id /o j s2 / index .php/Sulo l ipu/ar t i c l e /v iew/824 /472  [ in 
 Indonesian] 

Thavara U, Tawatsin A, Chompoosri J. Evaluation of attractants and egg-
laying substrate preference for oviposition by Aedes albopictus 
(Diptera: Culicidae). J Vector Ecol 2004; 29: 66-72. 

Van Schoor T, Kelly ET, Tam N, Attardo GM. Impacts of dietary nutritional 
composition on larval development and adult body composition 
in the yellow fever mosquito (Aedes aegypti). Insects 2020; 11: 535. 

Wahidah A, Martini, Hestiningsih R. Effectiveness of the types of attractants 
used in ovitrap as an alternative for vector control in Bulusan 
District, 2016 [cited 2021 Mar 23]. Available from: URL: https://
ejournal3.undip.ac.id/index.php/jkm/article/download/11654/11312  
[in Indonesian] 



Vol 53 (Supplement 2) 2022

SHRIMP PASTE SOLUTION AS AN ATTRACTANT

1019

Wang WH, Urbina AN, Chang MR, et al. Dengue hemorrhagic fever - a 
systemic literature review of current perspectives on pathogenesis, 
prevention and control .  J  Microbio l  Immunol  Infect  2020;  53 :  
963-78. 

Weinzierl R, Henn T, Koehler PG, Tucker CL. Insect attractants and traps, 
2005 [cited 2000 Jun 01]. Available from: URL: https://ufdcimages.
uflib.ufl.edu/IR/00/00/27/94/00001/IN08000.pdf 

Weitzel T, Jawień P, Rydzanicz K, Lonc E, Becker N. Culex pipiens s.l. and 
Culex torrentium (Culicidae) in Wrocław area (Poland): occurrence 
and breeding site preferences of mosquito vectors. Parasitol Res 
2015 114: 289-95. 

Wikurendra EA, Herdiani N. Measurement of ovitrap index (OI) as a 
description of mosquito density in RW 6 Tenggilis Mejoyo Village, 
Tenggilis Mejoyo District, Surabaya City, 2020 [cited 2022 Jun 
15]. Available from: URL: http://repository.unusa.ac.id/6076/4/
Pengukuran%20Ovitrap%20Index%20%28OI%29%20Sebagai%20
Gambaran%20Kepadatan%20Nyamuk%20di%20RW%206%20
Kelurahan%20Tenggilis%20Mejoyo%20Kecamatan%20Tenggilis%20
Mejoyo%20Kota%20Surabaya.pdf [in Indonesian]

Zubaidah T, Erminawati E, Ratodi M. Ovitrap modification in improving 
the ability of Aedes sp egg trapping in Banjarbaru City, 2020 [cited 
2022 Jun 08]. Available from: URL: https://e-journal.unair.ac.id/JKL/
article/view/18851/12542


