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Abstract: The objective of the present study is to ascertain the impact of the administration of self-composed stimulants via spraying on
the population, weight, and quality of edible bird’s nests. The research was conducted over a period of four months, commencing in
September 2023 and concluding in January 2024, in Tero Hamlet, Jotang Beru Village, Sumbawa Regency. The study was conducted in
a three-story swiftlet house, with each floor comprising four rooms, each measuring 168m>2. On the ground floor, no stimulant aroma was
administered, while on the second and third floors, each was sprayed with a homemade stimulant aroma and a local commercial stimulant
aroma. The observed variables included the number of nests, the weight of the nests, and the quality of the nests. The data obtained were
then subjected to tabulation and analysis using the T-test. The findings of the study indicated that the provision of a stimulant aroma in
the swiftlet house environment can stimulate population growth, yet it does not exert an effect on the weight or quality of the nest. The
results of the study demonstrated that the homemade stimulant aroma produced a percentage increase in the nest population that was
equivalent to that of the local commercial stimulant aroma. Consequently, the utilisation of a custom-made stimulant aroma is advised to
enhance the proliferation of swiftlet nests.
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Introduction

Swiftlets are wild animals that are extensively cultivated by humans for the purpose of producing edible bird's nests (EBNs), which
possess a high economic value. Edible bird's nests are produced from the saliva of swiftlets, which is smeared simultaneously by
both male and female birds on the walls of caves or ceilings of edible houses (Tamzil, 1997; Ma and Liu, 2012). The nest is used
for three primary functions: to provide a site for egg-laying and egg-incubation, as well as a location for rearing young (Tamzil,
1997). Edible bird nests (EBNs) are utilised in the beauty, medical and food industries (Daud et al., 2019a, Daud et al., 2019b). The
utilisation of EBNs in traditional Chinese medicine has a long history, dating back to the Tang dynasty (618-907 AD) and the Sung
dynasty (960—1279 AD) (Koon & Cranbrook, 2002). Edible bird nests have been found to be rich in protein, carbohydrates, iron,
salt and organic fibre (Quek et al., 2018). Scientific research has demonstrated the efficacy of edible bird's nest in preventing various
diseases (Haghani et al., 2016), stimulating epidermis growth (Kong et al., 1987), suppressing the production of tumour necrosis
factor-alpha (TNF-a) (Aswir & Wan Nazaimoon, 2011), and inhibiting viral infections (Guo et al., 2006). Additionally, it has been
shown to enhance respiration and alleviate digestive issues (Wong, 2013). The utilisation of swallowtail bird's nest extract within
the beauty industry is purported to facilitate the regeneration of skin cells (Kong, 1987), thereby ensuring the maintenance of skin
brightness and an anti-aging effect (Koon and Cranbrook, 2002). The hypothesis that the contents of edible bird nests (EBN) are
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involved in biological pathways for health is supported by the evidence that EBN contain bioactive peptides (Wong et al., 2017)
and glycoproteins (Shim et al., 2016), thus enabling them to function as functional food (Shim et al., 2016).
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Figure 1. Edible house at research site Figure 2. Floor plans of the 1st, 2nd and 3rd floors of the edible

house at the research location

Target fin board for spraying
stimulating aromas

Figure 3. Target fin board for spraying stimulating aromas

It is particularly prevalent in Indonesia, where swiftlets houses are widely developed in rural areas. Furthermore, Indonesia has
been identified as the leading importer of edible bird’s nests worldwide, accounting for approximately 85% of global imports
(Wahyuni et al., 2021). Edible bird's nest products originating from Indonesia are widely regarded as premium commodities, as
evidenced by their superior quality when compared to those from other nations (Lee et al., 2017). As demonstrated in the seminal
work of Kong et al. (2016), other countries in which swallowtail bird nests are produced include Malaysia, Thailand, Vietnam, the
Philippines and China. Edible bird’s nest from Indonesia are obtained from caves and houses that are edible and which are spread
throughout Indonesia. Initially, swiftlets resided in caves that were isolated from human habitation. However, due to the high level
of nest exploitation by edible nest hunters, swiftlets became disturbed and migrated to locations that were considered safer (Tamzil,
1997). Alternative options include old houses and/or unoccupied houses or buildings that are considered safe. The community is
taking advantage of this phenomenon of edible migration by preparing buildings with construction and ecosystems similar to caves.
The factors that must be considered in the design of a edible house are twofold. Firstly, the structure must be sturdy, and secondly,
it must contain an ecosystem with conditions similar to those found in a edible cave (Tamzil, 1997). These conditions include
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temperature, humidity and light intensity. A number of other efforts have been made to encourage the edible to visit the edible's
house. These include the use of a recorded voice as a caller and the spraying of a stimulating aroma. The aim of these efforts is to
encourage the survival and reproduction of the edible in the edible's house. At present, there is a plethora of commercial stimulant
aromas in circulation; however, the present study will attempt to utilise stimulant aromas derived from existing local resources. The
issue is that the effectiveness of this stimulant aroma has not yet been widely studied, so this research is an attempt to address this
gap in the literature.

Materials and methods

1. Place and Time of Research: The research was conducted over a period of four months, from September 2023 to January 2024,
in Tero Hamlet, Jotang Beru village, Sumbawa district. The research was conducted in a Swallow House (see Figure 1), a three-
storey building comprising four rooms, with each room measuring 168m2. As illustrated in Figure 2, the floor plan for each
storey is presented.

2. Research Method: The present study constitutes a comparative analysis, with the ground floor designated as the control (i.e. not
treated with stimulants). In contrast, the second and third floors have been treated with self-mixed stimulants and a locally-
sourced commercial stimulant aroma, respectively.

3. The preparation of the stimulant aroma involves the utilisation of swallowtail bird nests, chicken eggs and water. An adequate
quantity of edible bird’s nest is introduced into a pan containing 200 mL of water. The mixture is then subjected to boiling for
a duration of 5-10 minutes. Subsequent to this, the pan is removed from the heat and allowed to cool. Thereafter, the mixture is
filtered using a tea strainer. A total of 100 millilitres of filtered product is mixed with one chicken egg white and shaken
vigorously until the mixture is homogeneous. The subsequent step is to transfer the substance into a spray bottle, ensuring its
immediate availability for utilisation. The preparation of commercial stimulant aroma (H3N1) also employs water as a solvent,
in accordance with the guidelines stipulated on the product label/packaging.

4. Spraying Process: The application of artificial and commercial stimulant aromas is conducted in a uniform manner on the fin
board. The spraying process was conducted on a weekly basis throughout the research period. In order to facilitate the spraying
process, it is recommended that a flashlight be utilised as a source of illumination.

5. The following variables were observed: The variables observed in this study are as follows:

a.  The quantity of nests has been determined. The number of nests was determined by meticulously enumerating the nests
at harvest using a hand tally counter.

b.  The following investigation will examine the percentage increase in the population of nests. The data presented herein
was obtained by subtracting the number of nests present at the time of harvest from the initial number of nests recorded
at the commencement of the research, subsequently multiplied by one hundred.

c.  The quantity of weight pertaining to the nest. The data pertaining to the weight of each nest was obtained by means of
weighing each nest from each floor that had been harvested. The following investigation will examine the percentage
increase in the population of nests. The data presented herein was obtained by subtracting the number of nests present at
the time of harvest from the initial number of nests recorded at the commencement of the research, subsequently
multiplied by one hundred.

d.  The quality of the nest. The quality of the nest is determined by the shape of the nest. Edible nests of the highest quality,
designated as 'quality A', are characterised by a bowl-shaped morphology. Nests of the next highest quality, designated
'quality B', are those that exhibit a corner or triangular configuration. The third category, 'quality C', is assigned to nests
that display a broken shape, also referred to as 'spots'.

e. The relationship between the temperature and humidity of the environment and the edibility of bird's nest. The
measurement of temperature and humidity in the edible house room is conducted through the utilisation of a thermos
hygrometer..
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6. Data Analysis. The data pertaining to the number of nests, nest weight and quality of swallow nests obtained were tabulated and
analysed using the T test.

Results And Discussion

The impact of stimulant spraying on nest population, nest mass and nest quality is outlined in Table 1. The analysis revealed that
the highest population of nests was observed in rooms that had been treated with self-mixed stimulants, followed by rooms that had
not received such treatment. The lowest population was found in rooms that had been treated with a local commercial stimulant
aroma. The substantial quantity of nest populations observed in rooms treated with self-mixed stimulants indicates that the
application of these stimulants can effectively attract swallowtails, leading to their settlement, egg-laying, and subsequent
propagation within the designated area. A comparison of the number of nests produced in rooms that were sprayed with commercial
stimulant aromas (on the 3rd floor) with the number of nests produced in rooms that did not receive stimulant aroma sprays (on the
ground floor) revealed that the former was lower, though not significantly different. The low number of nest populations is
attributable to the fact that the third floor is the room with the highest light intensity, due to its direct connection to the bird's
entrance. As Saleh et al. (2022) demonstrate, the presence of high light intensity in a room has been shown to have a negative effect
on the behaviour of swiftlets. The optimal ambient temperature for the storage of edibles is a range between 0.5 and 2 fc (Tamzil,
1995; Budiman, 2011), with a temperature ranging from 26 to 28°C and relative humidity between 85 and 98% (Mardiastuti et al.,
1997). However, an examination of the rate of increase in the nest population reveals that the percentage increase in the nest
population in rooms that were sprayed with self-mixed stimulants and local commercial stimulant aroma was relatively equivalent
to, and in some cases higher than, the percentage increase in nest populations in rooms that did not receive stimulant sprays. Indeed,
the room that was not subjected to the stimulant aroma spraying treatment exhibited the lowest light intensity (darkest), with a room
temperature of 27°C and relative humidity of 85%, in accordance with the recommendations of Mardiastuti (1997), namely a
temperature between 26-28°C and a relative humidity of 85-98%. In the experimental rooms treated with self-mixed stimulants
and local commercial stimulant aroma, higher temperatures and relative humidity were recorded, specifically between 30-32°C and
relative humidity between 70-80%. The results of the T-test demonstrated a statistically significant difference in the level of nest
production between rooms that did not receive the stimulant aroma spray and those treated with self-mixed stimulant aroma spraying
and commercial stimulant aromas (P < 0.05). However, no statistically significant difference was observed between rooms that
received the self-mixed stimulant aroma spraying and those that received the commercial stimulant aroma spray (P > 0.05).
Consequently, the level of nest production in a room with high light intensity, but given a stimulant aroma spray, is equivalent to
the level of nest production in a room with low light intensity. It can thus be concluded that, in order to increase the number of nest
populations in rooms that are directly connected to bird holes that have high light intensity, the implementation of a stimulating
aroma spray is an effective solution.

Table 1. Effect of spraying stimulant aroma on swallow nest production

Treatment
Variable Without any Homemade Local commercial
stimulating aroma stimulant stimulant

1. Nest production (noun) 495 522 448
2. Increase in the number of nests (%) 6.38 7.73 7.02
3. Nest weight/harvest (g) 3508 3701 3000
4. Nest weight distribution (g/nest)

e Meantsd 7.1+0,88 7.1£1,03 6.7+0,51

e Median 7 7 7
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e Modus 7 7 7
e Lowest value 4 4 4
e Highest value 9 9 8

5. Nest quality:

Noun % Noun % Noun %
219 44 229 44 197 44
200 40 220 42 191 43

76 16 73 14 60 13
495 100 522 100 448 100

Note: No stimulant aroma spraying (ground floor). Homemade stimulant aroma spraying (2nd floor). Local commercial
stimulant aroma spraying (3rd floor)

As demonstrated in Table 1, the data indicates that the average weight of nests originating from rooms that received commercial
stimulant aroma spraying was lower and more uniform in comparison to the average weight of nests originating from rooms that
received self-mixed stimulant aroma spray and from rooms that did not receive any stimulant aroma spraying treatment. The low
level of nest weight can also be seen from the highest nest weight value, which only reached a weight of 8 grams per nest. By
contrast, the weight of nests produced from rooms that were treated with self-concocted stimulant aroma spraying and from rooms
that did not receive stimulant aroma spraying treatment could reach 9 grams per nest. The productivity of the nest is contingent
upon the capacity to produce saliva. It has been demonstrated that an environment with elevated light intensity will increase the
ambient temperature and reduce humidity levels, and vice versa (Budiman, 2011). Conversely, a low light intensity (darkness) in
the environment has been shown to provide the avian subject with a sense of comfort and security, as it is perceived to offer
protection from potential predation. The impact of this intervention is that the swiftlets becomes calmer and saliva secretion runs
normally or smoothly, resulting in a normal nest weight (Turaina, 2016). The mean weight of nests resulting from this research is
consistent with the mean weights of nests from previous research, ranging from 8-9 grams per nest (Susilo et al., 2016), while the
mean weight of swallow nests ranges from 4-9 grams per nest (Daud et al., 2021).

The data presented in Table 1 also demonstrates that the treatment of spraying self-mixed stimulants and local commercial
stimulant aroma resulted in the same percentage of A quality nests, yet increased the percentage of B quality nests and decreased
the percentage of C quality nests. The observed discrepancy was not attributable to the stimulant aroma spraying treatment.
Rather, it was predominantly influenced by extrinsic factors, such as the location of the nest site and the presence of feathers in
the nest. A nest constructed in the corner of a building will typically manifest as a triangular structure, exhibiting a consistent size
(Warisman et al., 2020; Adelina, 2023). The classification of swallow nests is determined by the location of the nest on the fin. If
the nest is positioned on a straight fin, it is categorised as class A and produces a bowl-shaped nest. If the nest is positioned on a
corner of the fin, it is categorised as class B and produces a corner-shaped nest. However, if the nest exhibits a physical condition
that is broken and polluted with feathers, it is categorised as class C (Budiman, 2011).
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Figure 4. A: A quality nest, B: B quality nest, C: C quality nest

Conclusions and Recommendations

The provision of self-concocted stimulant aromas in the edible's house has been demonstrated to increase the population of the
nest, yet this does not affect the weight and quality of the nest. It is therefore recommended that a stimulating aroma be used in an
effort to increase the attractiveness of swiftlets to live and reproduce in the edible house.
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