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ABSTRACT

[The potential of Barringtonia asiatica Biopesticide from Papua to Eradicate
Pests in Aquaculture] Saponins are compounds derived from plants that are
currently widely used in aquaculture for aquatic pest control. In this study,
potential saponin components extracted from fish poison tree (Barringtonia
asiatica), which is widely dispersed in tropical areas worldwide, were
characterized. Saponin properties were obtained from seeds and leaves by
extraction and spectrophotometric methods. To test its properties, four different
concentrations of saponin extracts, namely 10 ppm, 20 ppm, 30 ppm, and 40 ppm,
were applied in four trials containing 20 tilapias each. An unexpected result was
obtained and proved that the saponins extracted from the seeds of the fish poison
tree proved to be significantly more effective than the saponins extracted from the
peel of its fruit. The results also revealed that the lethal dose of saponins reached
higher level at a concentration of 40 ppm. It can be concluded that fish poison
tree as a poisonous tree plays an important role in ensuring the sustainability of
saponin stocks. The use of natural materials such as fish poison tree as a
biopesticide has the potential to minimize environmental damage and reduce costs
for aquaculture.

KEYWORDS: Aquaculture; Barringtonia asiatica; fish poison tree; pests;
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ABSTRAK

Saponin merupakan senyawa berasal dari tanaman yang saat ini banyak digunakan
dalam budidaya perikanan, pemanfaatannya banyak digunakan untuk
pengendalian hama perairan. Dalam penelitian ini, kami mengkarakterisasi
komponen saponin potensial yang diekstraksi dari pohon beracun, yang disebut
keben, Barringtonia asiatica, tanaman yang memiliki distribusi luas di daerah
tropis di seluruh dunia. Kami memperoleh sifat saponin dari biji dan daun dengan
ekstraksi dan metode spektrofotometri. Untuk menguji kemampuan sifat-sifatnya,
ekstraksi saponin diterapkan pada empat uji coba berbeda yaitu 10, 20, 30 dan 40
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ppm yang masing-masing berisi 20 ekor ikan. Kami memperoleh hasil yang tidak
terduga yang membuktikan bahwa saponin yang diekstraksi dari biji keben
terbukti berpengaruh signifikan dibandingkan dengan kulit buah. Hasil penelitian
juga mengungkapkan bahwa kondisi mematikan saponin mencapai tingkat yang
lebih tinggi pada konsentrasi 40 ppm. Kami menyimpulkan, keben sebagai pohon
beracun berperan penting untuk menjamin keberlanjutan stok saponin.
Penggunaan bahan alami seperti keben sebagai biopestisida berpotensi
memberikan dampak yang baik untuk lingkungan dan mengurangi biaya pada
usaha budidaya perikanan

KATA KUNCI: Barringtonia asiatica; budidaya; hama; keben; saponin

Introduction

Preparations that need to be made for a fish farming business include dewatering
and drying of the existing pond, repairing leaks, cleaning residual waste, repairing inlet
and outlet, fertilizing, liming, and filling the pond with water. One of the most important
stages of pond preparation is drying the pond bottom with the aim of controlling
predators, competitors, and some nuisance pests such as wild fish, snakes, frogs, turtles,
crabs, and others that hinder and reduce aquaculture production, which is a determining
factor for business success (Akbar, 2020). Controlling pests in fish farming areas is a
good management practice for food safety and improvement of fish production (Duke et
al., 2010)

So far, fish farmers generally use synthetic pesticides to control pests. Synthetic
pesticides are considered economical, more efficacious in enhancing structural changes,
and easy to obtain (Fredricks et al., 2021). However, the use of synthetic pesticides will
have residual impacts on the environment and health of humans and other living creatures
such as wild animals. Synthetic pesticides use hazardous chemicals, such as endosulfan
that is contained in pesticides with trademarks Akodan and Thiodan, which are used in
the land preparation process (Rairakhwada et al., 2007). In addition, synthetic pesticides
have an impact on cultivated biota. It slows down the growth process, reduces health, and
lowers the immune system of the biota (Magsood et al., 2009). Furthermore, synthetic
pesticide can cause residual toxicity that spreads in the food chain, causing poisoning for
mammals, and it requires preventive measures and operational technical skills in
managing it (Yadav & Devi, 2017).

Therefore, it is necessary to find alternative pesticides to save the ecosystem and
keep the environment safe. However, in reality, the use of natural pesticides to control
pests in aquaculture is still not optimal. Pests in fish ponds can be controlled by using
natural ingredients such as saponins. Saponins, which include glycosides, triterpenes and
sterols, are secondary metabolites that have the ability to induce hemolysis in fish and
cause poisoning in livestock (Harborne, 1987). Saponin compounds can Kill wild fish
without killing cultured fish, so they are suitable for controlling pests in ponds (Umaru et
al., 2018).

These natural compounds are environmentally friendly, easily degraded, and have
no negative impact on the environment (Ferdous et al., 2018). Imported natural pesticides
are difficult to obtain in the eastern part of Indonesia, especially Papua and West Papua,
and they are relatively expensive. However, on the other hand, natural pesticides are the



right choice because they are environmentally friendly and have multiple effects, namely,
eradicating pests, Killing invasive species (Mrozik et al., 2019), and serving as natural
fertilizers after a certain period of time (Ahmad et al., 2021). Several local plant species
have the potential to control pests in cultivation activities and can be used as pesticides on
a large scale because they are biodegradable, food safe, and environment friendly
(Ferdous et al., 2018).

One material that has active compounds that can be used as natural pesticides is the
fruit of fish poison tree (Barringtonia asiatica), which can be locally obtained in Papua
and has not been used widely. Utilization of this fruit is an appropriate and innovative
measure to reduce the use of synthetic pesticides that harm environmental ecosystems.
Fish poison tree fruit contains a lot of saponins (Montes De Oca et al., 2017; Umaru, et
al., 2018; Natawigena et al., 2018), terpenes, alkaloids, triterpenoids, phenolics, and
tannins (Umaru et al., 2019). Barringtonia asiatica has several benefits, among others, to
treat stomach pain and rheumatism. Its fruit and seeds are used as fish poison. The juice
of the fruit is used to treat scabies, while the seeds can also be used as an anthelmintic and
the bark is a cure for tuberculosis.

Barringtonia asiatica is a tree that is commonly found along the coast. The fruit of
the fish poison tree (B. asiatica) is dispersed by floating at the sea during the rainy season.
This plant then thrives and is widely dispersed widely on islands and beaches (Quigley et
al., 2014). Fish poison tree (B. asiatica) is a tropical tree in mangrove forests whose
characteristics are that it can grow on sandy beaches, corals and sand plains or river
banks, mangrove swamps, and limestone hillsides and is resistant to salt water. B. asiatica
is widely distributed from East Africa, Pemba Island, Comoro Islands, Madagascar,
Seychelles, Mauritius, Chagos Archipelago, India, Sri Lanka, Andaman Islands, Thailand,
Cambodia, to Vietnam (Sourav, 2019).

A previous study reported that aqueous crude extract from the seeds of fish poison
tree (B. asiatica) fruit showed high toxicity and adversely affected the hatchability and
lethality of brine shrimp in a test (Mojica & Micor, 2007). In a study, it is also known that
methanol extracts and n-hexane, dichloromethane, ethyl acetate, and butanol fractions of
the leaves, fruits, seeds, stems, and root bark of B. asiatica have antimicrobial activity
(Umaru et al., 2019: Umaru et al., 2020). Furthermore, the results of another study on B.
asiatica revealed that B. asiatica contains saponins which are suspected to function as
antifeedant against Epilachna sp. larvae (Herlt et al., 2002). In addition, Burton et al.
(2003) discovered ranuncoside, which is oleanane glycoside that has piscicidal activity, in
fish poison tree (Rumampuk et al., 2010).

Triterpenes that were obtained from the extracts of bark, roots, and flowers of fish
poison tree (B. asiatica) displayed antimicrobial activity. The extracts obtained by
conventional cold-water immersion method using nonpolar, semipolar, and polar solvents
(hexane, dichloromethane, chloroform, ethyl acetate, and methanol) exhibited
antimicrobial activity against fungal pathogenic strains. A testing on fish poison tree has
shown that the plant has antifungal activity against Aspergillus niger and Aspergillus
flavus. The result of the minimum inhibitory concentration testing on hexane extract
showed a significant inhibition against Aspergillus niger at a dose of 500 g/mL with an
inhibition zone of 14.77+0.05 mm. In addition, the dichloromethane crude leaf extract
showed higher inhibition against the growth of Fusarium oxysporium with an inhibition
zone of 15.93 + 0.05 mm (Umaru et al., 2019).



Based on the description of several facts from previous research, it can be said that
tropical plant such as fish poison tree has the potential to be used widely as a natural
pesticide because it contains saponin compounds. In addition, fish poison tree (B.
asiatica) exhibits antibacterial, antifungal, and antimicrobial activities (Umaru et al.,
2020) because it contains secondary metabolites, including saponins and terpenoids
(Montes De Oca et al., 2017; Umaru et al., 2018; Natawigena et al., 2018), terpenes,
alkaloids, triterpenoids, phenolics, and tannins (Umaru et al., 2019). Saponins are
triterpene and sterol glycosides, having the ability to induce hemolysis in fish and cause
poisoning in livestock (Harborne, 1987). The purpose of this study was to determine the
most effective dose of saponins that could be used to control pests in ponds based on the
results of phytochemical screening test on seeds and peels of mature and raw fruits of fish
poison tree (B. asiatica) and based on the result of assessment of saponins as potential
biopesticide for aquatic pests.

Materials and Method

The materials used were seeds and peels of raw fruit and mature fruit of fish poison
tree (B. asiatica), which were obtained from the beach around the campus of the Sorong
Marine and Fisheries Polytechnic. Furthermore, this study used tilapias with size ranging
from 7 cm to 8 cm that were obtained from the Freshwater Aquaculture Research and
Development Installation (IP2BAT) as experimental animals. Before tilapias were used as
experimental animals, they were first acclimatized in a controlled vessel for 14 days.
Saponins from tea seeds used as control were obtained from commercialized factory
processed products.

Phytochemical screening test

Initial screening test is needed to determine the presence of bioactive content in fish
poison tree. According to Suhermanto et al. (2013) and Harborne (1987), samples need to
be extracted using sterile distilled water as a polar solvent for approximately 24 hours.
The filtrate obtained was taken as much as 2 mL for the saponin test.

Test for saponin was done by adding alcohol to the sample. A positive test result is
indicated by the presence of permanent foam on the surface. Ninety grams of seed
powder, raw fruit peel powder, and mature fruit peel powder were taken each and
macerated for 24 hours in 500 mL alcohol. The filtrate was then filtered to obtain an
alcoholic extract solution. The solution obtained was then evaporated using a rotary
evaporator at a temperature of 40°C until all the solvent evaporated and a concentrated
extract was obtained (Harborne, 1987).

Effectiveness test on the administration of B. Asiatica extract

The research design used in this study was completely randomized design (CRD).
The treatments in this study were different doses with different ranges and control, all of
which were repeated 3 times, as follows:

Treatment A (B. asiatica seed) . administration of crude extract with
doses of 10 ppm, 20 ppm, 30 ppm, and
40 ppm

Treatment B (B. asiatica raw fruit peel) . administration of crude extract with

doses of 10 ppm, 20 ppm, 30 ppm, and
40 ppm



Treatment C (B. asiatica mature fruit peel) : administration of crude extract with
doses of 10 ppm, 20 ppm, 30 ppm, and
40 ppm

Control (D) : Saponins from tea seeds at a dose of 20
ppm (Shariff et al. 2000)

Tilapias were kept in an aquarium with a density of 20 tilapias/aquarium. The
research activity was conducted during the day to optimize the performance of the crude
extracts of B. asiatica. Supporting measures that were conducted were physiological
observation of external changes in tilapia and measurements of water qualities, including
temperature, pH, and dissolved oxygen (DO), after the treatments were given.

Data analysis

The data obtained from the results of the study were statistically analyzed with one-
way analysis of variance (ANOVA) with the help of Minitab Statistical Software version
16 to determine the differences between treatments. Data analysis was then continued
with Fisher’s extract test. The advantages of B. asiatica were described descriptively. The
economic value was known by calculating the cost of using saponins in controlling pests
in one cycle of whiteleg shrimp cultivation.

Results and Discussion

Fish poison tree (B. asiatica) is a plant known with various names, for example,
boton in the Philippines, butun, putat laut, bitung, and keben in Indonesia, and box fruit in
India. Fish poison tree is a species of mangrove plant whose habitat is spread on tropical
beaches and islands in the Pacific Ocean, India, Zanzibar, Taiwan, Philippines, Fiji, New
Caledonia, Solomon Islands, Cook Islands, Wallis and Futuna Islands, and French
Polynesia (Quigley et al., 2014). This plant likes a wet and humid tropical climate. Its
stem growth is episodic and it shows segmentation between the axes with prominent leaf
scars. Leaf size varies from small to medium lanceolate leaves 5-20 cm wide in leptocaul
species to large ovate-lanceolate leaves 20-40 cm wide (Figure 1).

Figuré 1. Leaves, fruit, and seeds of (B. asiatica)

Preliminary Test

The formation of long-lasting foams when a plant is extracted or when a plant
extract is concentrated is evidence of the presence of saponins (Harborne, 1987).
Saponins can be detected in crude extracts based on their ability to induce hemolyis. The
results of the preliminary screening of the saponin content in B. asiatica can be seen in
Table 1.

Table 1. Results of preliminary screening of fish poison tree (B. asiatica)

Sample Solvent Test result Description

Seed HCI permanent foam saponin compounds (++)



raw fruit peel saponin compounds (+)

mature fruit peel saponin compounds (+)
Seed saponin compounds (++)
raw fruit peel Alcohol permanent foam saponin compounds (+)
mature fruit peel saponin compounds (+)

The filtrate that was reacted with concentrated HCI and alcohol gave positive
results, indicated by the formation of permanent and dominant foam. Suhermanto et al.,
(2013) state that if the addition of 3 drops of concentrated HCI into the extract causes the
formation of permanent foam, it indicates the content of saponin compounds.

Phytochemical screening test results
The results of phytochemical screening test on fish poison tree indicated the presence of
phytochemicals. This can be seen in Table 2.

Table 2. The results of phytochemical screening test on fish poison tree

Extract Test Result Description

Alkaloid ++ There is a precipitate during the test with
Dragendroff's reagent and the sample
solution changes color to milky white

Flavonoid - No color change

Saponin ++++  There is a lot of foam and lasts for 10
Seed minutes

Tanin ++++  The sample solution changes color to black

Steroid/Triterpen - No color change

Alkaloid ++++  There is a precipitate during the test with

Dragendroff's reagent and the sample
solution changes color to milky white

Raw Flavonoid ++++  Reddish sample solution
fruit peel
Saponin ++++  There is a lot of foam and lasts for 10
minutes
Tanin ++++  The sample solution changes color to black
Steroid/Triterpen - No color change
Alkaloid ++++  There is a precipitate during the test with

Dragendroff's reagent and the sample
solution changes color to milky white

Mature fruit Flavonoid ++++ Reddish sample solution
peel Saponin ++++  There is a lot of foam and lasts for 10
minutes
Tanin ++++  The sample solution changes color to black
Steroid/Triterpen - No color change

The results of the phytochemical screening test showed that all components of fish poison
tree contained alkaloids, flavonoids, saponins, and tannins. The yield of fish poison tree
seeds of 2.488% contained saponins of 1 g, the peel of raw fruit of fish poison tree with a
yield of 0.455% had a saponin content of 0.06 g, and the peel of mature fruit of fish
poison tree with a yield of 2.122% had a saponin content of 0.07 g.

Test on the effect of saponins on Tilapia



This test was conducted to determine the effect and effectiveness of saponins from
crude extracts of seeds and peels of raw fruit and mature fruit of fish poison tree in
controlling pests using tilapia as test animal. The results of the saponin test on tilapia can
be seen in Table 3.

Table 3. The results of test on the effect and effectiveness of saponins on tilapia

Dosage (ppm)

Sample Description
10 20 30 40
Seed + + + + Tilapia is dead
raw fruit peel - - - - Live tilapia
mature fruit peel - - - - Live tilapia

Positive values were shown by the seed extract with doses of 10 ppm, 20 ppm, 30
ppm, and 40 ppm, where a dose of 40 ppm was lethal to tilapia. The effect of the
administration of saponins derived from fish poison tree seeds on the time of death of
tilapia can be seen in Table 4.

Table 4. The effect of the administration of saponin compounds on the time of death of

tilapia
Replication
Dosage Average AvaragexStdev
(minute)
1 2 3
10 118.8 108.8 108.4 112.00 112+5.89
20 92.9 92.9 91.5 92.43 92.43+0.80
30 51.5 48.6 47.0 49.03 49.03+2.28
40 36.5 42.2 39.2 39.30 39.30+2.85

The results of data analysis using one-way analysis of variance (ANOVA)
discovered that the administration of saponins at doses of 10 ppm, 20 ppm, 30 ppm, and
40 ppm was significantly different between treatments at the 5% level. Saponins
displayed other toxic activities, namely, interfering with the regulation of ions and
osmotic pressure. This compound can bind oxygen so that oxygen levels in water
decrease. This decrease in oxygen levels has a negative impact on fish.

Saponin acts as hemolytic agent. It breaks the bonds of hemoglobin molecules and
is responsible for the rupture of the erythrocyte bio-membrane. Phyto-saponins from the
seeds of tamarind (Tamarindus indica), husks, and sugarcane jaggery are hemotoxic to
fish (Das et al., 2017). Phyto-saponins are widely used in traditional aquaculture in Asia
and Africa for pest control because of their low toxicity to mammals (Clearwater et al.,
2008).

Saponins are by-product of the manufacturing process of tea seed oil (from
Camellia sinensis) and are commonly used as organic pesticides in ponds. Tea seeds
contain 10-15% saponins, which are effective in controlling pests, but are not lethal to
shrimp. Saponins are used as initial and additional pesticides in monoculture and



polyculture systems. The dose of saponins commonly used in ponds ranges from 15 to 25
ppm. The higher the salinity is, the lower the dose of saponins applied becomes. Saponins
also play a role in stimulating molting in cultured shrimp (Ng’ambi et al., 2017), and are
used as organic fertilizers that can stimulate algae growth in ponds (Castillo-Ruiz et al.,
2018).

Saponins contained in organisms generally act as toxic agents to protect the
organisms from predators. Invasion of foreign material that is not detected by antigen
results in damage to hematopoietic organs so that hemoglobin (Hb) decreases
(Suhermanto et al., 2011). Changes in hemoglobin content are positively correlated with a
decrease in the number of erythrocytes, which is caused by hypochromic microcytic
anemia due to infection by saponins. The decrease in hemoglobin concentration is also
caused by leukocytosis, which in turn has an impact on the occurrence of erythroblastosis
(Harikrishnan et al., 2003)

Low hemoglobin causes the metabolic rate of fish to decrease so that the energy
produced by fish is low. This condition will have a negative impact on fish. Fish will float
on the surface of the water and eventually die (Suhermanto et al., 2011). Damage to
erythrocytes will also cause disruption of oxygen transport to fish body tissues, thereby
inhibiting metabolic processes (Suhermanto et al., 2013).

Saponins are harmful to fish, but at certain doses, they have a positive impact on
biota. George Francis et al. (2002) revealed that saponins from quillaja that were mixed in
feed at a dose of 150 mg per one kilogram of feed could increase the growth of common
carp (C. carpio) by 372%, while the control increased the growth of common carp by
327%, and treatment of 300 mg per one kilogram of feed increased the growth of
common carp only by 325%. George Francis et al. (2005) states that saponins derived
from quillaja that are then mixed in feed can increase the growth, metabolism, and
reproduction of tilapia. Quillaja mixed in feed does not affect the egg production of
tilapia, but instead it can increase its metabolism and growth ( George Francis et al.,
2001).

Research conducted on the peel of raw fruit and mature fruit of fish poison tree
indicated that saponins did not have a lethal effect on fish. Administering saponins
extracted from fish poison tree to tilapia is suspected to be able to improve the immune
response in tilapia. Administration of low and high doses of saponins will be tolerogenic,
while the optimum dose can increase the immune response. Doses that are too high can
interfere with fish's immune system and will cause damage to organs and cells with the
mechanism being unable to tolerate conditions beyond its capabilities.

Foreign substance that enters the body of a biota will be identified in such a way
that it is recognized, then it will be processed and sent to the cell-mediated antibody-
forming system. Lymphocytes are cells that specifically recognize and respond to external
antigens and then act as mediators between cell-mediated immunity and humoral
immunity. B lymphocytes are cells with the ability to produce antibodies, recognize
extracellular antigens, and differentiate between antibodies in plasma cells. T cells are
intermediate immune cells that recognize intracellular antigens and function to destroy
microbes or infected cells (Suhermanto et al., 2011)

Water quality



The results of measurements of water temperature in the aquariums showed a
temperature range between 29°C-31°C. Temperature greatly affects the rate of reaction of
saponins. The higher the water temperature, the faster the saponins will kill pests. The
measurements of the pH of the water during the study obtained a pH value between 7.3 -
7.5, while the measurement of dissolved oxygen in the aquariums showed the results
ranging from 6.9 mg/L to 7.3 mg/L.

The advantages of using fish poison tree in aquaculture

Saponins as natural compounds are obtained from tropical plants (Quigley et al.
2014) and are used in shrimp culture at the land preparation stage to eradicate pests such
as wild fish that become predators, competitors, and nuisances in ponds. Commercial
saponin products that are widely used are usually made from the seeds of tea (Camellia
Oleifeira). However, tea seeds still have to be imported and are expensive in Papua. Fish
poison tree as an alternative source of saponins has proven to be effective and can be used
to support environmentally friendly and sustainable aquaculture, as can be seen in Table
5.

Table 5. Comparison of saponin applications in land preparation

Dosage Price/kg

Ingredients (ppm) (IDR) Description
Seed of tea (C. Oleifeira) 15-20 35,000 Impor
Seed of Keben (B. asiatica) 10-15 0 Local raw
materials

Saponins from the seeds of fish poison tree (B. asiatica), referring to the results of
the study presented above, have the potential to function as invasive fish control.
However, saponins in general are also useful as antimicrobial agent, immunostimulant,
and surface tension reducer (Francis et al., 2005)

The economic value of the use of saponins derived from fish poison trees for
whiteleg shrimp farmers in Sorong, West Papua, can be identified by comparing the use
of saponins in the cultivation of whiteleg shrimp. The saponins needed in pond
preparation for aquaculture are around 50 kilograms per production cycle, with a price of
IDR 35,000 per one kilogram of saponins. Thus, it can at least save production costs of
around IDR 1,750,000 for each plot with an area of about 1,700 m? and a pond depth of 1-
1.5m.

Another advantage of the use of saponins derived from fish poison tree as
biopesticides is that these saponins are local raw materials so they are easy to obtain and
low-cost, thus reducing operational costs, and it supports organic farming practices
(Ahmed et al., 2020) that are safe for cultivated biota (shrimp). In addition, saponins do
not pollute waters and biota that are produced from aquaculture that uses saponins as pest
control is safe for consumption and good for consumer health.

Conclusion

The results of the phytochemical screening test revealed the presence of secondary
metabolites in fish poison tree (B. asiatica), including saponins, alkaloids, flavonoids, and
tannins, with the highest concentration of bioactive saponins found in seeds.
Administration of crude extract of fish poison tree (B. asiatica) seeds to test animals
showed a positive impact at doses starting at 10 ppm. The higher the dose of saponin, the
faster the saponin will eradicate pests. Saponins from fish poison tree seeds have potential



benefits as invasive fish repellents. The use of saponins obtained from the seeds of fish
poison tree (B. asiatica) has economic value because it is from local materials, is
environmentally friendly, and is safe for human health.

Acknowledgement

The research team would like to thank the Sorong Marine and Fisheries
Polytechnic, Karawang Marine and Fisheries Polytechnic, and State University of Papua
for their assistance in this research.

References

Ahmad, A., Sheikh Abdullah, S. R., Hasan, H. A., Othman, A. R., & Ismail, N. ‘Izzati.
(2021). Aquaculture industry: Supply and demand, best practices, effluent and its
current issues and treatment technology. Journal of Environmental Management,
287(January), 112271. https://doi.org/10.1016/j.jenvman.2021.112271

Ahmed, N., Thompson, S., & Turchini, G. M. (2020). Organic aquaculture productivity,
environmental sustainability, and food security: insights from organic agriculture.
Food Security, 12(6), 1253-1267. https://doi.org/10.1007/s12571-020-01090-3

Akbar, J. (2020). Pemeliharaan Ikan Gabus (Channa striata) dalam Kolam Sulfat Masam.
In Journal of Chemical Information and Modeling (Vol. 53, Issue 9). Lambung
Mangkurat University Press.

Burton, R. A., Wood, S. G., & Owen, N. L. (2003). Elucidation of a new oleanane
glycoside  from  Barringtonia  asiatica.  Arkivoc, 2003(13), 137-146.
https://doi.org/10.3998/ark.5550190.0004.d14

Castillo-Ruiz, M., Cafion-Jones, H., Schlotterbeck, T., Lopez, M. A., Tomas, A., & San
Martin, R. (2018). Safety and efficacy of quinoa (Chenopodium quinoa) saponins
derived molluscicide to control of Pomacea maculata in rice fields in the Ebro Delta,
Spain. Crop Protection, 111(April), 42-49.
https://doi.org/10.1016/j.cropro.2018.04.016

Clearwater, S. J., Hickey, C. W., & Martin, M. L. (2008). Overview of potential
piscicides and molluscicides for controlling aquatic pest species in New Zealand.
Science for Conservation, 283, 1-74.

Das, S. K., Sarkhel, C., Mandal, A., & Dinda, R. (2017). Piscicides in Tropical
Freshwater Aquaculture—an Overview. Indian Journal of Animal Health, 56(1), 11—
30.

Duke, S. O., Cantrell, C. L., Meepagala, K. M., Wedge, D. E., Tabanca, N., & Schrader,
K. K. (2010). Natural toxins for use in pest management. Toxins, 2(8), 1943-1962.
https://doi.org/10.3390/toxins2081943

Ferdous, Z., Rana, K. M. S., & Habib, M. A. Bin. (2018). Piscicidal effects of plant seed
extracts on predatory fish , Channa punctatus ( Teleostei : Channidae ) reared in
aquarium. 6(4), 1232-1236.

Francis, G., Makkar, H. P. S., & Becker, K. (2001). Effects of Quillaja saponins on
growth, metabolism, egg production and muscle cholesterol in individually reared
Nile tilapia (Oreochromis niloticus). Comparative Biochemistry and Physiology - C
Toxicology and Pharmacology, 129(2), 105-114. https://doi.org/10.1016/S1532-
0456(01)00189-2

Francis, George, Makkar, H. P. S., & Becker, K. (2002). Dietary supplementation with a
Quillaja saponin mixture improves growth performance and metabolic efficiency in
common carp (Cyprinus carpio L.). Aquaculture, 203(3-4), 311-320.
https://doi.org/10.1016/S0044-8486(01)00628-7

Francis, George, Makkar, H. P. S., & Becker, K. (2005). Quillaja saponins - A natural



growth promoter for fish. Animal Feed Science and Technology, 121(1-2), 147-157.
https://doi.org/10.1016/j.anifeedsci.2005.02.015

Fredricks, K. T., Hubert, T. D., Amberg, J. J., Cupp, A. R., & Dawson, V. K. (2021).
Chemical Controls for an Integrated Pest Management Program. North American
Journal of Fisheries Management, 41(2), 289-300.
https://doi.org/10.1002/nafm.10339

Harikrishnan, R., Rani, M. N., & Balasundaram, C. (2003). Hematological and
biochemical parameters in common carp, Cyprinus carpio, following herbal
treatment for Aeromonas hydrophila infection. Aquaculture, 221(1-4), 41-50.
https://doi.org/10.1016/S0044-8486(03)00023-1

Herlt, A. J., Mander, L. N., Pongoh, E., Rumampuk, R. J., & Tarigan, P. (2002). Two
major saponins from seeds of Barringtonia asiatica: Putative antifeedants toward
Epilachna sp. larvae. Journal of Natural Products, 65(2), 115-120.
https://doi.org/10.1021/np000600b

Magsood, S., Samoon, M. H., & Singh, P. (2009). Immunomodulatory and growth
promoting effect of dietary levamisole in cyprinus carpio fingerlings against the
challenge of Aeromonas hydrophila. Turkish Journal of Fisheries and Aquatic
Sciences, 9(1), 111-120.

Mojica, E. R. E., & Micor, J. R. L. (2007). Bioactivity study of Barringtonia asiatica
(Linnaeus) Kurz. Seed aqueous extract in Artemia salina. International Journal of
Botany, 3(3), 325-328. https://doi.org/10.3923/ijb.2007.325.328

Montes De Oca, D. P., Lovera, R., & Cavia, R. (2017). Where do Norway rats live?
Movement patterns and habitat selection in livestock farms in Argentina. Wildlife
Research, 44(4), 324-333. https://doi.org/10.1071/WR16219

Mrozik, W., Vinitnantharat, S., Thongsamer, T., Pansuk, N., Pattanachan, P., Thayanukul,
P., Acharya, K., Baluja, M. Q., Hazlerigg, C., Robson, A. F., Davenport, R. J., &
Werner, D. (2019). The food-water quality nexus in periurban aquacultures
downstream of Bangkok, Thailand. Science of the Total Environment, 695, 133923,
https://doi.org/10.1016/j.scitotenv.2019.133923

Natawigena, W. D., Dono, D., & Febriana, I. (2018). Toksisitas ekstrak biji Barringtonia
asiatica (Lecythidaceae) terhadap mencit putih (Mus musculus Strain DDY). Jurnal
Agro, 5(2), 76-85. https://doi.org/10.15575/3589

Ng’ambi, J. W., Li, R., Mu, C., Song, W., & Wang, C. (2017). The immunostimulatory
effect of saponin immersion against Vibrio alginolyticus in swimming crab Portunus
trituberculatus. Aquaculture International, 25(4), 1667-1678.
https://doi.org/10.1007/s10499-017-0139-9

Quigley, D. T. G., Gainey, P. A., & Dinsdale, A. (2014). First records of Barringtonia
asiatica (Lecythidaceae) from UK waters and a review of north-western European
records . New Journal of Botany, 4(2), 107-109.
https://doi.org/10.1179/2042349714y.0000000042

Rairakhwada, D., Pal, A. K., Bhathena, Z. P., Sahu, N. P., Jha, A., & Mukherjee, S. C.
(2007). Dietary microbial levan enhances cellular non-specific immunity and
survival of common carp (Cyprinus carpio) juveniles. Fish and Shellfish
Immunology, 22(5), 477-486. https://doi.org/10.1016/j.si.2006.06.005

Rumampuk, R. J., Pongoh, E. J., Tarigan, P., Herlt, A. J., & Mander, L. N. (2010). A
Triterpene Ester Saponin From The Seed Of Barringtonia asiatica. Indonesian
Journal of Chemistry, 3(3), 149-155. https://doi.org/10.22146/ijc.21880

Sourav, M. S. H. (2019). Barringtonia asiatica (Lecythidaceae), a new record for the
flora of Bangladesh. Tropical Plant Research, 6(2), 335-337.
https://doi.org/10.22271/tpr.2019.v6.i2.043



Suhermanto, A., Andayani, S., & Maftuch. (2013). Pengaruh Total Fenol Teripang Pasir
(Holothuria scabra ) Terhadap Respon Imun Non Spesifik Ikan Mas (Cyprinus
carpio ). Bumi Lestari, 13(2), 225-233.

Suhermanto, A., Andayani, S., & Maftuch, M. (2011). Pemberian Total Fenol Teripang
Pasir (Holothuria scabra) untuk Meningkatkan Leukosit dan Diferensial Leukosit
Ikan Mas (Cyprinus carpio) yang Diinfeksi Bakteri Aeromonas hydrophila.
Indonesian Journal of Marine Science and Technology, 4(2), 150-157.
https://journal.trunojoyo.ac.id/jurnalkelautan/article/view/879

Umaru, I. J. (2018). A Review on The Phytochemical and Pharmacological Properties
Barringtonia asiatica. Drug Designing & Intellectual Properties International
Journal, 2(3), 149-152. https://doi.org/10.32474/ddipij.2018.02.000138

Umaru, 1. J., Badruddin, F. A., & Umaru, H. A. (2019). Phytochemical Screening of
Essential Oils and Antibacterial Activity and Antioxidant Properties of Barringtonia
asiatica (L) Leaf Extract. Biochemistry Research International, 2019.
https://doi.org/10.1155/2019/7143989

Umaru, K. I. (2020). Antifungal Study Of Crude Extract Of Barringtonia asiatica ( L .)
Kurtz In-vitro Pathogenic Strains. 5(May), 7-12.

Yadav, I. C., & Devi, N. L. (2017). Pesticides Classification and its Impact on
Environment. International Journal of Current Microbiology and Applied Sciences,
8(03), 1889-1897. https://doi.org/10.20546/ijcmas.2019.803.224



The potential of Barringtonia asiatica Biopesticide from Papua to
Eradicate Pests in Aquaculture

Achmad Suhermanto®, Fabian Ardianta™, Murtihapsari***), dan
Achmad Sofian****)

") Politeknik Kelautan dan Perikanan Karawang, JI. Lingkar Luar Tanjungpura, Karangpawitan,
Karawang Barat, Kabupaten Karawang, Jawa Barat 41315
) Dinas Kelautan dan Perikanan Kabupaten Sumbawa
Jalan KH. Dewantara No. 1 Sumbawa Besar
) Universitas Negeri Papua, JI. Gunung Salju, Amban, Manokwari Barat, Kabupaten
Manokwari, Papua Barat 98314
) Politeknik Kelautan dan Perikanan Pangandaran, Babakan, Kec. Pangandaran, Kab.
Pangandaran, Jawa Barat 46396
Email: achmadsuhermanto@kkp.go.id

ABSTRACT

Saponins are compounds derived from plants that are currently widely used in
aquaculture for aquatic pest control. In this study, potential saponin components
extracted from fish poison tree (Barringtonia asiatica), which is widely dispersed
in tropical areas worldwide, were characterized. Saponin properties were
obtained from seeds and leaves by extraction and spectrophotometric methods. To
test its properties, four different concentrations of saponin extracts, namely 10
ppm, 20 ppm, 30 ppm, and 40 ppm, were applied in four trials containing 20
tilapias each. An unexpected ]result was obtained and proved that the saponins
extracted from the seeds of the fish poison tree proved to be significantly more
effective than the saponins extracted from the peel of its fruit| to eradicate pest in

pond. The results also revealed that the lethal dose of saponins reached higher
level at a concentration of 40 ppm. It can be concluded that fish poison tree as a
poisonous tree plays an important role in ensuring the sustainability of saponin
stocks. The use of natural materials such as fish poison tree as a biopesticide has
the potential to minimize environmental damage and reduce costs for
aquaculture.

KEYWORDS: Aquaculture; Barringtonia asiatica; fish poison tree; pests;
saponins

ABSTRAK

Saponin merupakan senyawa berasal dari tanaman yang saat ini banyak digunakan
dalam budidaya perikanan, pemanfaatannya banyak digunakan untuk
pengendalian hama perairan. Dalam penelitian ini, kami mengkarakterisasi
komponen saponin potensial yang diekstraksi dari pohon beracun, yang disebut
keben, Barringtonia asiatica, tanaman yang memiliki distribusi luas di daerah
tropis di seluruh dunia. Kami memperoleh sifat saponin dari biji dan daun dengan
ekstraksi dan metode spektrofotometri. Untuk menguji kemampuan sifat-sifatnya,
ekstraksi saponin diterapkan pada empat uji coba berbeda yaitu 10, 20, 30 dan 40
ppm yang masing-masing diisi 20 ekor ikan. Kami memperoleh hasil yang tidak
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terduga yang membuktikan bahwa saponin yang diekstraksi dari biji keben
terbukti berpengaruh signifikan dalam memberantas hama di kolam dibandingkan
dengan kulit buah. Hasil penelitian juga mengungkapkan bahwa kondisi
mematikan saponin mencapai tingkat yang lebih tinggi pada konsentrasi 40 ppm.
Kami menyimpulkan, keben sebagai pohon beracun berperan penting untuk
menjamin keberlanjutan stok saponin. Penggunaan bahan alami seperti keben
sebagai biopestisida berpotensi memberikan dampak yang baik untuk lingkungan
dan mengurangi biaya pada usaha budidaya perikanan

KATA KUNCI: Barringtonia asiatica; budidaya; hama; keben; saponin

Introduction

Preparations that need to be made for a fish farming business include dewatering
and drying of the existing pond, repairing leaks, cleaning residual waste, repairing inlet
and outlet, fertilizing, liming, and filling the pond with water. One of the most important
stages of pond preparation is drying the pond bottom with the aim of controlling
predators, competitors, and some nuisance pests such as wild fish, snakes, frogs, turtles,
crabs, and others that hinder and reduce aquaculture production, which is a determining
factor for business success (Akbar, 2020). Controlling pests in fish farming areas is a
good management practice for food safety and improvement of fish production (Duke et
al., 2010)

So far, fish farmers generally use synthetic pesticides to control pests. Synthetic
pesticides are considered economical, more efficacious in enhancing structural changes,
and easy to obtain (Fredricks, Hubert, Amberg, Cupp, & Dawson, 2021). However, the
use of synthetic pesticides will have residual impacts on the environment and health of
humans and other living creatures such as wild animals. Synthetic pesticides use
hazardous chemicals, such as endosulfan that is contained in pesticides with trademarks
Akodan and Thiodan, which are used in the land preparation process (Rairakhwada et al.,
2007). In addition, synthetic pesticides have an impact on cultivated biota. It slows down
the growth process, reduces health, and lowers the immune system of the biota (Magsood,
Samoon, & Singh, 2009). Furthermore, synthetic pesticide can cause residual toxicity that
spreads in the food chain, causing poisoning for mammals, and it requires preventive
measures and operational technical skills in managing it (Yadav & Devi, 2017).

Therefore, it is necessary to find alternative pesticides to save the ecosystem and
keep the environment safe. However, in reality, the use of natural pesticides to control
pests in aquaculture is still not optimal. Pests in fish ponds can be controlled by using
natural ingredients such as saponins. Saponins, which include glycosides, triterpenes and
sterols, are secondary metabolites that have the ability to induce hemolysis in fish and
cause poisoning in livestock (Harborne, 1987). Saponin compounds can kill wild fish
without Killing cultured fish, so they are suitable for controlling pests in ponds (Umaru et
al., 2018).

These natural compounds are environmentally friendly, easily degraded, and have
no negative impact on the environment (Ferdous, Rana, & Habib, 2018). Imported natural
pesticides are difficult to obtain in the eastern part of Indonesia, especially Papua and
West Papua, and they are relatively expensive. However, on the other hand, natural
pesticides are the right choice because they are environmentally friendly and have
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multiple effects, namely, eradicating pests, killing invasive species (Mrozik et al., 2019),
and serving as natural fertilizers after a certain period of time (Ahmad, Sheikh Abdullah,
Hasan, Othman, & Ismail, 2021). Several local plant species have the potential to control
pests in cultivation activities and can be used as pesticides on a large scale because they
are biodegradable, food safe, and environment friendly (Ferdous et al., 2018).

One material that has active compounds that can be used as natural pesticides is the
fruit of fish poison tree (Barringtonia asiatica), which can be locally obtained in Papua
and has not been used widely. Utilization of this fruit is an appropriate and innovative
measure to reduce the use of synthetic pesticides that harm environmental ecosystems.
Fish poison tree fruit contains a—llepef saponins \(Montes De Oca et al., 2017; Umaru, et

al., 2018; Natawigena et al., 2018), terpenes, alkaloids, triterpenoids, phenolics, and
tannins (Umaru et al., 2019). [Barringtonia asiatica has several benefits, among others, to
treat stomach pain and rheumatism. Its fruit and seeds are used as fish poison. The juice
of the fruit is used to treat scabies, while the seeds can also be used as an anthelmintic and
the bark is a cure for tuberculosis (Ragasa et al., 2014).\

\Barringtonia asiatica is a tree that is commonly found along the coast. The fruit of
the fish poison tree (B. asiatica) is dispersed by floating at the sea during the rainy season.
This plant then thrives and is widely dispersed widely on islands and beaches (Quigley,
Gainey, & Dinsdale, 2014). Fish poison tree (B. asiatica) is a tropical tree in mangrove
forests whose characteristics are that it can grow on sandy beaches, corals and sand plains
or river banks, mangrove swamps, and limestone hillsides and is resistant to salt water. B.
asiatica is widely distributed from East Africa, Pemba Island, Comoro Islands,
Madagascar, Seychelles, Mauritius, Chagos Archipelago, India, Sri Lanka, Andaman
Islands, T‘hailand, Cambodia, to Vietnam (Sourav, 2019) and Indonesia (Rumampuk et
al., 2003),

A previous study reported that aqueous crude extract from the seeds of fish poison
tree (B. asiatica) fruit showed high toxicity and adversely affected the hatchability and
lethality of brine shrimp in a test (Mojica & Micor, 2007). In a study, it is also known that
methanol extracts and n-hexane, dichloromethane, ethyl acetate, and butanol fractions of
the leaves, fruits, seeds, stems, and root bark of B. asiatica have antimicrobial activity
(Umaru et al., 2019: Umaru et al., 2020). Furthermore, the results of another study on B.
asiatica revealed that B. asiatica contains saponins which are suspected to function as
antifeedant against Epilachna sp. larvae (Herlt et al., 2002). In addition, Burton et al.
(2003) discovered ranuncoside, which is oleanane glycoside that has piscicidal activity, in
fish poison tree (Rumampuk et al., 2003).

Triterpenes that were obtained from the extracts of bark, roots, and flowers of fish
poison tree (B. asiatica) displayed antimicrobial activity. The extracts obtained by
conventional cold-water immersion method using nonpolar, semipolar, and polar solvents
(hexane, dichloromethane, chloroform, ethyl acetate, and methanol) exhibited
antimicrobial activity against fungal pathogenic strains. A testing on fish poison tree has
shown that the plant has antifungal activity against Aspergillus niger and Aspergillus
flavus. The result of the minimum inhibitory concentration testing on hexane extract
showed a significant inhibition against Aspergillus niger at a dose of 500 g/mL with an
inhibition zone of 14.77+0.05 mm. In addition, the dichloromethane crude leaf extract
showed higher inhibition against the growth of Fusarium oxysporium with an inhibition
zone of 15.93 + 0.05 mm (Umaru et al., 2019).
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Based on the description of several facts from previous research, it can be said that
tropical plant such as fish poison tree has the potential to be used widely as a natural
pesticide because it contains saponin compounds. In addition, fish poison tree (B.
asiatica) exhibits antibacterial, antifungal, and antimicrobial activities (Umaru et al.,
2020) because it contains secondary metabolites, including saponins and terpenoids
(Montes De Oca et al., 2017; Umaru et al., 2018; Natawigena et al., 2018), terpenes,
alkaloids, triterpenoids, phenolics, and tannins (Umaru et al., 2019). Saponins are
triterpene and sterol glycosides, having the ability to induce hemolysis in fish and cause
poisoning in livestock (Harborne, 1987). The purpose of this study was to determine the
most effective dose of saponins that could be used to control pests in ponds based on the
results of phytochemical screening test on seeds and peels of mature and raw fruits of fish
poison tree (B. asiatica) and based on the result of assessment of saponins as potential
biopesticide for aquatic pests.

Materials and Method

The materials used were seeds and peels of raw fruit and mature fruit of fish poison
tree (B. asiatica), which were obtained from the beach around the campus of the Sorong
Marine and Fisheries Polytechnic. Furthermore, this study used tilapias with size ranging
from 7 cm to 8 cm that were obtained from the Freshwater Aquaculture Research and
Development Installation (IP2BAT) as experimental animals. Before tilapias were used as
experimental animals, they were first acclimatized in a controlled vessel for 14 days.
Saponins from tea seeds used as control were obtained from commercialized factory
processed products. |

Phytochemical screening test

Initial screening test is needed to determine the presence of bioactive content in fish
poison tree. According to Suhermanto et al. (2013) and Harborne (1987), samples need to
be extracted using sterile distilled water as a polar solvent for approximately 24 hours.
The filtrate obtained was taken as much as 2 mL for the saponin test.

Test for saponin was done by adding alcohol to the sample. A positive test result is
indicated by the presence of permanent foam on the surface. Ninety grams of seed
powder, raw fruit peel powder, and mature fruit peel powder were taken each and
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alcoholic extract solution. The solution obtained was then evaporated using a rotary
evaporator at a temperature of 40°C until all the solvent evaporated and a concentrated
extract was obtained (Harborne, 1987).

Effectiveness test on the administration of B. Asiatica extract

The research design used in this study was completely randomized design (CRD).
The treatments in this study were different doses with different ranges and control, all of
which were repeated 3 times, as follows:

administration of crude extract with
doses of 10 ppm, 20 ppm, 30 ppm, and
40 ppm
administration of crude extract with
doses of 10 ppm, 20 ppm, 30 ppm, and
40 ppm

Treatment A (B. asiatica seed)

Treatment B (B. asiatica raw fruit peel)
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administration of crude extract with
doses of 10 ppm, 20 ppm, 30 ppm, and
40 ppm

Saponins from tea seeds at a dose of 20
ppm (Shariff et al. 2000)

Treatment C (B. asiatica mature fruit peel) :
Control (D)

Tilapias were kept in an aquarium with a density of [20 tilapias/Laguarium. The

research activity was conducted during the day to optimize the performance of the crude -

extracts of B. asiatica. Supporting measures that were conducted were physiological
observation of external changes in tilapia and measurements of water qualities, including
temperature, pH, and dissolved oxygen (DO), after the treatments were given.

Data analysis

The data obtained from the results of the study were statistically analyzed with one-
way analysis of variance (ANOVA) with the help of Minitab Statistical Software version
16 to determine the differences between treatments. Data analysis was then continued
with Fisher’s extract test. The advantages of B. asiatica were described descriptively. The
economic value was known by calculating the cost of using saponins in controlling pests
in one cycle of whiteleg shrimp cultivation.

Results and Discussion

Fish poison tree (B. asiatica) is a plant known with various names, for example,
boton in the Philippines, butun, putat laut, bitung, and keben in Indonesia, and box fruit in
India. Fish poison tree is a species of mangrove plant whose habitat is spread on tropical
beaches and islands in the Pacific Ocean, India, Zanzibar, Taiwan, Philippines, Fiji, New
Caledonia, Solomon Islands, Cook Islands, Wallis and Futuna Islands, and French
Polynesia (Quigley et al., 2014). This plant likes a wet and humid tropical climate. Its
stem growth is episodic and it shows segmentation between the axes with prominent leaf
scars. Leaf size varies from small to medium lanceolate leaves 5-20 cm wide in leptocaul
species to large ovate-lanceolate leaves 20-40 cm wide (Figure 1).

Figure 1. Leaves, fruit, and seeds of (B. asiatica)

Preliminary Test

fThe formation of long-lasting foams when a plant is extracted or when a plant
extract is concentrated is evidence of the presence of saponins (Harborne, 1987).
Saponins can be detected in crude extracts based on their ability to induce hemolyis. The
results c‘)f the preliminary screening of the saponin content in B. asiatica can be seen in
Table 1.
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Table 1. Results of preliminary screening of fish poison tree (B. asiatica)

*2 mL sample, 0.1 mL solvent

Sample Solvent Test result Description*

Seed HClI permanent foam saponin compounds (++)

A C ted [A24]: Metode / rumus yang digunakan untuk
menentukan + atau ++ tidak disebutkan pada metodelogi

Ci ted [A25R24]: Done

{ C ted [A23R22]: Done

Metode mengacu pada Suhermanto dan Harborne




raw fruit peel saponin compounds (+)

mature fruit peel saponin compounds (+)
Seed saponin compounds (++)
raw fruit peel Alcohol permanent foam saponin compounds (+)
mature fruit peel saponin compounds (+)

*2 mL sample, 0.1 mL solvent

The filtrate that was reacted with concentrated HCI and alcohol gave positive
results, indicated by the formation of permanent and dominant foam. Suhermanto et al.,
(2013) state that if the addition of 3 drops of concentrated HCI into the extract causes the
formation of permanent foam, it indicates the content of saponin compounds.

Phytochemical screening test results
The results of phytochemical screening test on fish poison tree indicated the presence of
phytochemicals. This can be seen in Table 2.

Table 2. The results of phytochemical screening test on fish poison tree

Extract Test Result Description

Alkaloid ++ There is a precipitate during the test with
Dragendroff's reagent and the sample
solution changes color to milky white

Flavonoid - No color change

Saponin ++++  There is a lot of foam and lasts for 10
Seed minutes

Tanin ++++  The sample solution changes color to black

Steroid/Triterpen - No color change

Alkaloid ++++  There is a precipitate during the test with

Dragendroff's reagent and the sample
solution changes color to milky white

Raw Flavonoid ++++  Reddish sample solution
fruit peel
Saponin ++++  There is a lot of foam and lasts for 10
minutes
Tanin ++++  The sample solution changes color to black
Steroid/Triterpen - No color change
Alkaloid ++++  There is a precipitate during the test with

Dragendroff's reagent and the sample
solution changes color to milky white

Mature fruit Flavonoid ++++ Reddish sample solution
peel Saponin ++++  There is a lot of foam and lasts for 10
minutes
Tanin ++++  The sample solution changes color to black
Steroid/Triterpen - No color change

The results of the phytochemical screening test showed that all components of fish poison
tree contained alkaloids, flavonoids, saponins, and tannins. The yield of fish poison tree
seeds of 2.488% contained saponins of 1 g, the peel of raw fruit of fish poison tree with a
yield of 0.455% had a saponin content of 0.06 g, and the peel of mature fruit of fish
poison tree with a yield of 2.122% had a saponin content of 0.07 g.



Test on the effect of saponins on Tilapia

This test was conducted to determine the effect and effectiveness of saponins from
crude extracts of seeds and peels of raw fruit and mature fruit of fish poison tree in
controlling pests using tilapia as test animal. The results of the saponin test on tilapia can
be seen in Table 3.

Table 3. The results of test on the effect and effectiveness of saponins on tilapia

Sample Dosage (ppm) Description
10 20 30 40
Seed + + + +  Tilapia is dead
raw fruit peel - - - - Live tilapia
mature fruit peel - - - - Live tilapia

Positive values were shown by the seed extract with doses of 10 ppm, 20 ppm, 30
ppm, and 40 ppm, where a dose of 40 ppm was lethal to tilapia. The effect of the
administration of saponins derived from fish poison tree seeds on the time of death of
tilapia can be seen in Table 4.

Table 4. The effect of the administration of saponin compounds on the time of death of

tilapia
Replication
Dosage Av_e rage Avarage£Stdev
(minute)
1 2 3
10 118.8 108.8 108.4 112.00 112+5.89
20 92.9 92.9 91.5 92.43 92.43+0.80
30 51.5 48.6 47.0 49.03 49.03+2.28
40 36.5 42.2 39.2 39.30 39.30+2.85

The results of data analysis using one-way analysis of variance (ANOVA)
discovered that the administration of saponins at doses of 10 ppm, 20 ppm, 30 ppm, and
40 ppm was significantly different between treatments at the 5% level. Saponins
displayed other toxic activities, namely, interfering with the regulation of ions and
osmotic pressure. [This compound can bind oxygen so that oxygen levels in water
decrease (Das et al., 2017) This decrease in oxygen levels has a negative impact on fish.

Saponin acts as hemolytic agent. It breaks the bonds of hemoglobin molecules and
is responsible for the rupture of the erythrocyte bio-membrane. Phyto-saponins from the
seeds of tamarind (Tamarindus indica), husks, and sugarcane jaggery are hemotoxic to
fish (Das et al., 2017). Phyto-saponins are widely used in traditional aquaculture in Asia
and Africa for pest control because of their low toxicity to mammals (Clearwater et al.,
2008).

Saponins are by-product of the manufacturing process of tea seed oil (from
Camellia sinensis) and are commonly used as organic pesticides in ponds. Tea seeds
contain 10-15% saponins, which are effective in controlling pests, but are not lethal to
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shrimp. Saponins are used as initial and additional pesticides in monoculture and
polyculture systems. rrhe dose of saponins commonly used in ponds ranges from 15 to 25
ppm. The higher the salinity is, the lower the dose of saponins applied becomes. Saponins
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also play a role in stimulating molting in cultured shrimp (Ng’ambi et al., 2017), and are
used as organic fertilizers that can stimulate algae growth in ponds (Castillo-Ruiz et al.,
2018).

Saponins contained in organisms generally act as toxic agents to protect the
organisms from predators. Invasion of foreign material that is not detected by antigen
results in damage to hematopoietic organs so that hemoglobin (Hb) decreases
(Suhermanto et al., 2011). Changes in hemoglobin content are positively correlated with a
decrease in the number of erythrocytes, which is caused by hypochromic microcytic
anemia due to infection by saponins. The decrease in hemoglobin concentration is also

caused by leukocytosis, which in turn has an impact on the occurrence of \erythroblastosisL

(Harikrishnan et al., 2003)

Low hemoglobin causes the metabolic rate of fish to decrease so that the energy
produced by fish is low. This condition will have a negative impact on fish. Fish will float
on the surface of the water and eventually die (Suhermanto et al., 2011). Damage to
erythrocytes will also cause disruption of oxygen transport to fish body tissues, thereby
inhibiting metabolic processes (Suhermanto et al., 2013).

Saponins are harmful to fish, but at certain doses, they have a positive impact on
biota. (George Francis, Makkar, & Becker, 2002) revealed that saponins from quillaja that
were mixed in feed at a dose of 150 mg per one kilogram of feed could increase the
growth of common carp (C. carpio) by 372%, while the control increased the growth of
common carp by 327%, and treatment of 300 mg per one kilogram of feed increased the
growth of common carp only by 325%. (George Francis, Makkar, & Becker, 2005) states
that saponins derived from quillaja that are then mixed in feed can increase the growth,
metabolism, and reproduction of tilapia. Quillaja mixed in feed does not affect the egg
production of tilapia, but instead it can increase its metabolism and [growth| was 245%
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over the initial body mass, higher than that of the control group 188% (George Francis et
al., 2001).

Research conducted on the peel of raw fruit and mature fruit of fish poison tree
indicated that saponins did not have a lethal effect on fish. Administering saponins
extracted from fish poison tree to tilapia is suspected to be able to improve the immune
response in tilapia. Administration of low and high doses of saponins will be tolerogenic,
while the optimum dose can increase the immune response. Doses that are too high can
interfere with fish's immune system and will cause damage to organs and cells with the
mechanism being unable to tolerate conditions beyond its capabilities.

Foreign substance that enters the body of a biota will be identified in such a way
that it is recognized, then it will be processed and sent to the cell-mediated antibody-
forming system. Lymphocytes are cells that specifically recognize and respond to external
antigens and then act as mediators between cell-mediated immunity and humoral
immunity. B lymphocytes are cells with the ability to produce antibodies, recognize
extracellular antigens, and differentiate between antibodies in plasma cells. T cells are
intermediate immune cells that recognize intracellular antigens and function to destroy
microbes or infected cells (Suhermanto et al., 2011)
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Water quality

fThe results of measurements of water temperature in the aquariums showed a
temperature range between 29°C-31°C. Temperature greatly affects the rate of reaction of
saponins. The higher the water temperature, the faster the saponins will kill pests. The
measurements of the pH of the water during the study obtained a pH value between 7.3 -
7.5, while the measurement of dissolved oxygen in the aquariums showed the results
ranging from 6.9 mg/L to 7.3 mg/L. | The parameters above are still within the optimal

range for tilapia maintenance based on SNI 7550:20009.

The advantages of using fish poison tree in aquaculture

Saponins as natural compounds are obtained from tropical plants (Quigley et al.,
2014) and are used in shrimp culture at the land preparation stage to eradicate pests such
as wild fish that become predators, competitors, and nuisances in ponds. Commercial
saponin products that are widely used are usually made from the seeds of tea (Camellia
Oleifeira). However, tea seeds still have to be imported and are expensive in Papua. Fish
poison tree as an alternative source of saponins has proven to be effective and can be used
to support environmentally friendly and sustainable aquaculture, as can be seen in Table
5.

[Table 5. Comparison of saponin applications in land preparation

Dosage Price/kg

Ingredients (ppm) (IDR) Description
Seed of tea (C. Oleifeira) 15-20 35,000 Impor
Seed of Keben (B. asiatica) 10-15 0 Local raw
materials
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Saponins from the seeds of fish poison tree (B. asiatica), referring to the results of
the study presented above, have the potential to function as invasive fish control.
However, saponins in general are also useful as antimicrobial agent, immunostimulant,
and surface tension reducer (Francis et al., 2005)

fThe economic value of the use of saponins derived from fish poison trees for
whiteleg shrimp farmers in Sorong, West Papua, can be identified by comparing the use
of saponins in the cultivation of whiteleg shrimp. The saponins needed in pond
preparation for aquaculture are around 50 kilograms per production cycle, with a price of
IDR 35,000 per one kilogram of saponins. Thus, it can at least save production costs of
aroun? IDR 1,750,000 for each plot with an area of about 1,700 m? and a pond depth of 1-
1.5 m,

Another advantage of the use of saponins derived from fish poison tree as
biopesticides is that these saponins are local raw materials so they are easy to obtain and
low-cost, thus reducing operational costs, and it supports organic farming practices
(Ahmed et al., 2020) that are safe for cultivated biota (shrimp). \In addition, saponins do
not pollute waters and biota that are produced from aquaculture that uses saponins as pest
control is safe for consumption and good for consumer health. |
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Conclusion

The results of the phytochemical screening test revealed the presence of secondary
metabolites in fish poison tree (B. asiatica), including saponins, alkaloids, flavonoids, and
tannins, with the highest concentration of bioactive saponins found in seeds.
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Administration of crude extract of fish poison tree (B. asiatica) seeds to test animals
showed a positive impact at doses starting at 10 ppm. The higher the dose of saponin, the
faster the saponin will eradicate pests. Saponins from fish poison tree seeds have potential
benefits as invasive fish repellents. The use of saponins obtained from the seeds of fish
poison tree (B. asiatica) has economic value because it is from local materials, is
environmentally friendly, and is safe for human health.
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ABSTRACT

Saponins are compounds derived from plants that are currently widely used in aquaculture for
aquatic pest control. In this study, potential saponin components extracted from fish poison tree
(Barringtonia asiatica), which is widely dispersed in tropical areas worldwide, were
characterized. Saponin properties were obtained from seeds and leaves by extraction and
spectrophotometric methods. To test its properties, four different concentrations of saponin
extracts, namely 10 ppm, 20 ppm, 30 ppm, and 40 ppm, were applied in four trials containing
20 tilapias each. An unexpected result was obtained and proved that the saponins extracted
from the seeds of the fish poison tree proved to be significantly more effective than the saponins
extracted from the peel of its fruit to eradicate pest in pond. The results also revealed that the
lethal dose of saponins reached higher level at a concentration of 40 ppm. It can be concluded
that fish poison tree as a poisonous tree plays an important role in ensuring the sustainability
of saponin stocks. The use of natural materials such as fish poison tree as a biopesticide has
the potential to minimize environmental damage and reduce costs for aquaculture.

Keywords: Aquaculture; Barringtonia asiatica; fish poison tree; pests; saponins

ABSTRAK

Saponin merupakan senyawa berasal dari tanaman yang saat ini banyak digunakan dalam
budidaya perikanan, pemanfaatannya banyak digunakan untuk pengendalian hama perairan.
Dalam penelitian ini, kami mengkarakterisasi komponen saponin potensial yang diekstraksi
dari pohon beracun, yang disebut keben, Barringtonia asiatica, tanaman yang memiliki
distribusi luas di daerah tropis di seluruh dunia. Kami memperoleh sifat saponin dari biji dan
daun dengan ekstraksi dan metode spektrofotometri. Untuk menguji kemampuan sifat-sifatnya,
ekstraksi saponin diterapkan pada empat uji coba berbeda yaitu 10, 20, 30 dan 40 ppm yang
masing-masing diisi 20 ekor ikan. Kami memperoleh hasil yang tidak terduga yang
membuktikan bahwa saponin yang diekstraksi dari biji keben terbukti berpengaruh signifikan
dalam memberantas hama di kolam dibandingkan dengan kulit buah. Hasil penelitian juga
mengungkapkan bahwa kondisi mematikan saponin mencapai tingkat yang lebih tinggi pada
konsentrasi 40 ppm. Kami menyimpulkan, keben sebagai pohon beracun berperan penting
untuk menjamin keberlanjutan stok saponin. Penggunaan bahan alami seperti keben sebagai
biopestisida berpotensi memberikan dampak yang baik untuk lingkungan dan mengurangi
biaya pada usaha budidaya perikanan

Kata Kunci: Barringtonia asiatica; budidaya; hama; keben; saponi

INTRODUCTION the existing pond, repairing leaks, cleaning
Preparations that need to be made for a residual waste, repairing inlet and outlet,
fish farming business include and drying of fertilizing, liming, and filling the pond with
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water. One of the most important stages of
pond preparation is drying the pond bottom
with the aim of controlling predators,
competitors, and some nuisance pests such as
wild fish, snakes, frogs, turtles, crabs, and
others that hinder and reduce aquaculture
production, which is a determining factor for
business success (Akbar, 2020). Controlling
pests in fish farming areas is a good
management practice for food safety and
improvement of fish production (Duke et al.,
2010)

So far, fish farmers generally use
synthetic pesticides to control pests. Synthetic
pesticides are considered economical, more
efficacious in enhancing structural changes,
and easy to obtain (Fredricks, Hubert,
Amberg, Cupp, & Dawson, 2021). However,
the use of synthetic pesticides will have
residual impacts on the environment and
health of humans and other living creatures
such as wild animals. Synthetic pesticides use
hazardous chemicals, such as endosulfan that
is contained in pesticides with trademarks
Akodan and Thiodan, which are used in the
land preparation process (Rairakhwada et al.,
2007). In addition, synthetic pesticides have
an impact on cultivated biota. It slows down
the growth process, reduces health, and lowers
the immune system of the biota (Magsood,
Samoon, & Singh, 2009). Furthermore,
synthetic pesticide can cause residual toxicity
that spreads in the food chain, causing
poisoning for mammals, and it requires
preventive measures and operational technical
skills in managing it (Yadav & Devi, 2017).

Therefore, it is necessary to find
alternative pesticides to save the ecosystem
and keep the environment safe. However, in
reality, the use of natural pesticides to control
pests in aquaculture is still not optimal. Pests
in fish ponds can be controlled by using

natural ingredients such as saponins.
Saponins,  which include glycosides,
triterpenes and sterols, are secondary

metabolites that have the ability to induce
hemolysis in fish and cause poisoning in
livestock  (Harborne, 1987).  Saponin
compounds can Kill wild fish without killing
cultured fish, so they are suitable for

controlling pests in ponds (Umaru et al.,
2018).

These  natural compounds  are
environmentally friendly, easily degraded,
and have no negative impact on the
environment (Ferdous, Rana, & Habib, 2018).
Imported natural pesticides are difficult to
obtain in the eastern part of Indonesia,
especially Papua and West Papua, and they
are relatively expensive. However, on the
other hand, natural pesticides are the right
choice because they are environmentally
friendly and have multiple effects, namely,
eradicating pests, killing invasive species
(Mrozik et al., 2019), and serving as natural
fertilizers after a certain period of time
(Ahmad, Sheikh Abdullah, Hasan, Othman, &
Ismail, 2021). Several local plant species have
the potential to control pests in cultivation
activities and can be used as pesticides on a
large scale because they are biodegradable,
food safe, and environment friendly (Ferdous
etal., 2018).

One material that has active compounds
that can be used as natural pesticides is the
fruit of fish poison tree (Barringtonia
asiatica), which can be locally obtained in
Papua and has not been used widely.
Utilization of this fruit is an appropriate and
innovative measure to reduce the use of
synthetic pesticides that harm environmental
ecosystems. Fish poison tree fruit contains
saponins (Montes De Oca et al., 2017; Umaru,
et al., 2018; Natawigena et al.,, 2018),
terpenes, alkaloids, triterpenoids, phenolics,
and tannins (Umaru et al, 2019).
Barringtonia asiatica has several benefits,
among others, to treat stomach pain and
rheumatism. Its fruit and seeds are used as fish
poison. The juice of the fruit is used to treat
scabies, while the seeds can also be used as an
anthelmintic and the bark is a cure for
tuberculosis (Ragasa et al., 2014).

Barringtonia asiatica is a tree that is
commonly found along the coast. The fruit of
the fish poison tree (B. asiatica) is dispersed
by floating at the sea during the rainy season.
This plant then thrives and is widely dispersed
widely on islands and beaches (Quigley,
Gainey, & Dinsdale, 2014). Fish poison tree
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(B. asiatica) is a tropical tree in mangrove
forests whose characteristics are that it can
grow on sandy beaches, corals and sand plains
or river banks, mangrove swamps, and
limestone hillsides and is resistant to salt
water. B. asiatica is widely distributed from
East Africa, Pemba Island, Comoro Islands,
Madagascar, Seychelles, Mauritius, Chagos
Archipelago, India, Sri Lanka, Andaman
Islands, Thailand, Cambodia, to Vietnam
(Sourav, 2019) and Indonesia (Rumampuk et
al., 2003).

A previous study reported that aqueous
crude extract from the seeds of fish poison tree
(B. asiatica) fruit showed high toxicity and
adversely affected the hatchability and
lethality of brine shrimp in a test (Mojica &
Micor, 2007). In a study, it is also known that
methanol extracts and n-hexane,
dichloromethane, ethyl acetate, and butanol
fractions of the leaves, fruits, seeds, stems,
and root bark of B. asiatica have antimicrobial
activity (Umaru et al., 2019: Umaru et al.,
2020). Furthermore, the results of another
study on B. asiatica revealed that B. asiatica
contains saponins which are suspected to
function as antifeedant against Epilachna sp.
larvae (Herlt et al., 2002). In addition, Burton
et al. (2003) discovered ranuncoside, which is
oleanane glycoside that has piscicidal activity,
in fish poison tree (Rumampuk et al., 2003).

Triterpenes that were obtained from the
extracts of bark, roots, and flowers of fish
poison tree (B. asiatica) displayed
antimicrobial activity. The extracts obtained
by conventional cold-water immersion
method using nonpolar, semipolar, and polar
solvents (hexane, dichloromethane,
chloroform, ethyl acetate, and methanol)
exhibited antimicrobial activity against fungal
pathogenic strains. A testing on fish poison
tree has shown that the plant has antifungal
activity against Aspergillus niger and
Aspergillus flavus. The result of the minimum
inhibitory concentration testing on hexane
extract showed a significant inhibition against
Aspergillus niger at a dose of 500 g/mL with
an inhibition zone of 14.77£0.05 mm. In
addition, the dichloromethane crude leaf
extract showed higher inhibition against the

growth of Fusarium oxysporium with an
inhibition zone of 15.93 £ 0.05 mm (Umaru et
al., 2019).

Based on the description of several facts
from previous research, it can be said that
tropical plant such as fish poison tree has the
potential to be used widely as a natural
pesticide because it contains saponin
compounds. In addition, fish poison tree (B.
asiatica) exhibits antibacterial, antifungal,
and antimicrobial activities (Umaru et al.,
2020) because it contains secondary
metabolites, including  saponins  and
terpenoids (Montes De Oca et al., 2017;
Umaru et al., 2018; Natawigena et al., 2018),
terpenes, alkaloids, triterpenoids, phenolics,
and tannins (Umaru et al., 2019). Saponins
are triterpene and sterol glycosides, having the
ability to induce hemolysis in fish and cause
poisoning in livestock (Harborne, 1987). The
purpose of this study was to determine the
most effective dose of saponins that could be
used to control pests in ponds based on the
results of phytochemical screening test on
seeds and peels of mature and raw fruits of
fish poison tree (B. asiatica) and based on the
result of assessment of saponins as potential
biopesticide for aquatic pests.

METHOD

The materials used were seeds and peels
of raw fruit and mature fruit of fish poison tree
(B. asiatica), which were obtained from the
beach around the campus of the Sorong
Marine and Fisheries Polytechnic.
Furthermore, this study used tilapias with size
ranging from 7 cm to 8 cm that were obtained
from the Freshwater Aquaculture Research
and Development Installation (IP2BAT) as
experimental animals. Before tilapias were
used as experimental animals, they were first
acclimatized in a controlled vessel for 14
days. Saponins from tea seeds used as control
were obtained from commercialized factory
processed products.
Phytochemical screening test

Initial screening test is needed to
determine the presence of bioactive content in
fish poison tree. According to Suhermanto et
al. (2013) and Harborne (1987), samples need
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to be extracted using sterile distilled water as
a polar solvent for approximately 24 hours.
The filtrate obtained was taken as much as 2
mL for the saponin test.

Test for saponin was done by adding
alcohol to the sample. A positive test result is
indicated by the presence of permanent foam
on the surface. Ninety grams of seed powder,
raw fruit peel powder, and mature fruit peel
powder were taken each and macerated for 24
hours in 500 mL alcohol. The filtrate was then
filtered to obtain an alcoholic extract solution.
The solution obtained was then evaporated
using a rotary evaporator at a temperature of
40°C until all the solvent evaporated and a
concentrated extract was obtained (Harborne,
1987).

Effectiveness test on the administration of
B. Asiatica extract
The research design used in this study
was completely randomized design (CRD).
The treatments in this study were different
doses with different ranges and control, all of
which were repeated 3 times, as follows:
1. Treatment A (B. asiatica seed) :

administration of crude extract with
doses of 10 ppm, 20 ppm, 30 ppm, and
40 ppm;

2. Treatment B (B. asiatica raw fruit
peel) : administration of crude extract
with doses of 10 ppm, 20 ppm, 30
ppm, and 40 ppm;

3. Treatment C (B. asiatica mature fruit
peel) : administration of crude extract
with doses of 10 ppm, 20 ppm, 30
ppm, and 40 ppm;

4. Control (D) : Saponins from tea seeds
at a dose of 20 ppm (Shariff et al.
2000).

lgu\reAl. Leéves, frui’t}', and seeds of (B. asiatica)

Tilapias were kept in an aquarium with
a density of 20 tilapias/20 L. The research
activity was conducted during the day to
optimize the performance of the crude extracts
of B. asiatica. Supporting measures that were
conducted were physiological observation of
external changes in tilapia and measurements
of water qualities, including temperature, pH,
and dissolved oxygen (DO), after the
treatments were given.
Data analysis

The data obtained from the results of the
study were statistically analyzed with one-
way analysis of variance (ANOVA) with the
help of Minitab Statistical Software version
16 to determine the differences between
treatments. Data analysis was then continued
with Fisher’s extract test. The advantages of
B. asiatica were described descriptively. The
economic value was known by calculating the
cost of using saponins in controlling pests in
one cycle of whiteleg shrimp cultivation.
Results and Discussion

Fish poison tree (B. asiatica) is a plant
known with various names, for example,
boton in the Philippines, butun, putat laut,
bitung, and keben in Indonesia, and box fruit
in India. Fish poison tree is a species of
mangrove plant whose habitat is spread on
tropical beaches and islands in the Pacific
Ocean, India, Zanzibar, Taiwan, Philippines,
Fiji, New Caledonia, Solomon Islands, Cook
Islands, Wallis and Futuna Islands, and
French Polynesia (Quigley et al., 2014). This
plant likes a wet and humid tropical climate.
Its stem growth is episodic and it shows
segmentation  between the axes with
prominent leaf scars. Leaf size varies from
small to medium lanceolate leaves 5-20 cm
wide in leptocaul species to large ovate-
lanceolate leaves 20-40 cm wide (Figure 1).
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Preliminary Test

The formation of long-lasting foams
when a plant is extracted or when a plant
extract is concentrated is evidence of the
presence of saponins (Harborne, 1987).

Saponins can be detected in crude extracts
based on their ability to induce hemolyis. The
results of the preliminary screening of the
saponin content in B. asiatica can be seen in
Table 1.

Table 1. Results of preliminary screening of fish poison tree (B. asiatica)

Sample Solvent Test result Description*
Seed saponin compounds (++)
raw fruit peel HCI permanent foam saponin compounds (+)
mature fruit peel saponin compounds (+)
Seed saponin compounds (++)
raw fruit peel Alcohol permanent foam saponin compounds (+)

mature fruit peel

saponin compounds (+)

*2 mL sample, 0.1 mL solvent

The filtrate that was reacted with
concentrated HCI and alcohol gave positive
results,
permanent and dominant foam. Suhermanto
et al., (2013) state that if the addition of 3
drops of concentrated HCI into the extract

indicated by the formation of

causes the formation of permanent foam, it
indicates the content of saponin compounds.
Phytochemical screening test results

The results of phytochemical screening test on
fish poison tree indicated the presence of
phytochemicals. This can be seen in Table 2.

Table 2. The results of phytochemical screening test on fish poison tree

Extract Test Result Description
Alkaloid ++ There is a precipitate during the test with
Dragendroff's reagent and the sample
solution changes color to milky white
Flavonoid - No color change
Seed Sapc_)nin ++++  Thereisalot of fqam and lasts for 10 minutes
Tanin ++++  The sample solution changes color to black
Steroid/Triterpen - No color change
Alkaloid ++++  There is a precipitate during the test with
Dragendroff's reagent and the sample
solution changes color to milky white
Raw Flavonoid ++++  Reddish sample solution
fruit peel
Saponin ++++  Thereisalot of foam and lasts for 10 minutes
Tanin ++++  The sample solution changes color to black
Steroid/Triterpen - No color change
Alkaloid ++++  There is a precipitate during the test with
Dragendroff's reagent and the sample
Mature fruit _ soluti_on changes colo_r to milky white
oeel Flavor]md ++++ Reddl_sh sample solution _
Saponin ++++  There is a lot of foam and lasts for 10 minutes
Tanin ++++  The sample solution changes color to black
Steroid/Triterpen - No color change
The results of the phytochemical of fish poison tree seeds of 2.488% contained

screening test showed that all components of
fish poison tree contained alkaloids,
flavonoids, saponins, and tannins. The yield

saponins of 1 g, the peel of raw fruit of fish
poison tree with a yield of 0.455% had a
saponin content of 0.06 g, and the peel of
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mature fruit of fish poison tree with a yield of

2.122% had a saponin content of 0.07 g.

Test on the effect of saponins on Tilapia
This test was conducted to determine

the effect and effectiveness of saponins from

crude extracts of seeds and peels of raw fruit
and mature fruit of fish poison tree in
controlling pests using tilapia as test animal.
The results of the saponin test on tilapia can
be seen in Table 3.

Table 3. The results of test on the effect and effectiveness of saponins on tilapia

Dosage (ppm)

Sample 10 20 30 20 Description
Seed + + + + Tilapia is dead
raw fruit peel - - - - Live tilapia
mature fruit peel - - - - Live tilapia

Positive values were shown by the seed
extract with doses of 10 ppm, 20 ppm, 30
ppm, and 40 ppm, where a dose of 40 ppm was

administration of saponins derived from fish
poison tree seeds on the time of death of
tilapia can be seen in Table 4.

lethal to tilapia. The effect of the
Table 4. The effect of the administration of saponin compounds on the time of death of tilapia
Dosage 1 I;epl Ication 3 ?r:/ienrt?tge(; AvaragexStdev
10 118.8 108.8 108.4 112.00 112+5.89
20 92.9 92.9 915 92.43 92.43+0.80
30 515 48.6 47.0 49.03 49.03+2.28
40 36.5 42.2 39.2 39.30 39.30+2.85

The results of data analysis using one-
way analysis of variance (ANOVA)
discovered that the administration of saponins
at doses of 10 ppm, 20 ppm, 30 ppm, and 40
ppm was significantly different between
treatments at the 5% level. Saponins displayed
other toxic activities, namely, interfering with
the regulation of ions and osmotic pressure.
This compound can bind oxygen so that
oxygen levels in water decrease (Das et al.,
2017). This decrease in oxygen levels has a
negative impact on fish.

Saponin acts as hemolytic agent. It
breaks the bonds of hemoglobin molecules
and is responsible for the rupture of the
erythrocyte bio-membrane. Phyto-saponins
from the seeds of tamarind (Tamarindus
indica), husks, and sugarcane jaggery are
hemotoxic to fish (Das et al., 2017). Phyto-
saponins are widely used in traditional
aquaculture in Asia and Africa for pest control
because of their low toxicity to mammals
(Clearwater et al., 2008).

Saponins are by-product of the
manufacturing process of tea seed oil (from
Camellia sinensis) and are commonly used as

organic pesticides in ponds. Tea seeds contain
10-15% saponins, which are effective in
controlling pests, but are not lethal to shrimp.
Saponins are used as initial and additional
pesticides in monoculture and polyculture
systems. The dose of saponins commonly
used in ponds ranges from 15 to 25 ppm. The
higher the salinity is, the lower the dose of
saponins applied becomes. Saponins also play
a role in stimulating molting in cultured
shrimp (Ng’ambi et al., 2017), and are used
as organic fertilizers that can stimulate algae
growth in ponds (Castillo-Ruiz et al., 2018).
Saponins contained in  organisms
generally act as toxic agents to protect the
organisms from predators. Invasion of foreign
material that is not detected by antigen results
in damage to hematopoietic organs so that
hemoglobin (Hb) decreases (Suhermanto et
al., 2011). Changes in hemoglobin content are
positively correlated with a decrease in the
number of erythrocytes, which is caused by
hypochromic microcytic anemia due to
infection by saponins. The decrease in
hemoglobin concentration is also caused by
leukocytosis, which in turn has an impact on
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the occurrence of
(Harikrishnan et al., 2003)

Low hemoglobin causes the metabolic
rate of fish to decrease so that the energy
produced by fish is low. This condition will
have a negative impact on fish. Fish will float
on the surface of the water and eventually die
(Suhermanto et al.,, 2011). Damage to
erythrocytes will also cause disruption of
oxygen transport to fish body tissues, thereby
inhibiting metabolic processes (Suhermanto et
al., 2013).

Saponins are harmful to fish, but at
certain doses, they have a positive impact on
biota. (George Francis, Makkar, & Becker,
2002) revealed that saponins from quillaja that
were mixed in feed at a dose of 150 mg per
one kilogram of feed could increase the
growth of common carp (C. carpio) by 372%,
while the control increased the growth of
common carp by 327%, and treatment of 300
mg per one kilogram of feed increased the
growth of common carp only by 325%.
(George Francis, Makkar, & Becker, 2005)
states that saponins derived from quillaja that
are then mixed in feed can increase the
growth, metabolism, and reproduction of
tilapia. Quillaja mixed in feed does not affect
the egg production of tilapia, but instead it can
increase its metabolism and growth was 245%
over the initial body mass, higher than that of
the control group 188% (George Francis et
al., 2001).

Research conducted on the peel of raw
fruit and mature fruit of fish poison tree
indicated that saponins did not have a lethal
effect on fish. Administering saponins
extracted from fish poison tree to tilapia is
suspected to be able to improve the immune
response in tilapia. Administration of low and
high doses of saponins will be tolerogenic,
while the optimum dose can increase the
immune response. Doses that are too high can
interfere with fish's immune system and will
cause damage to organs and cells with the
mechanism being unable to tolerate
conditions beyond its capabilities.

Foreign substance that enters the body
of a biota will be identified in such a way that
it is recognized, then it will be processed and

erythroblastosis

sent to the cell-mediated antibody-forming
system. Lymphocytes are cells that
specifically recognize and respond to external
antigens and then act as mediators between
cell-mediated  immunity and  humoral
immunity. B lymphocytes are cells with the
ability to produce antibodies, recognize
extracellular antigens, and differentiate
between antibodies in plasma cells. T cells are
intermediate immune cells that recognize
intracellular antigens and function to destroy
microbes or infected cells (Suhermanto et al.,
2011)

Water quality

The results of measurements of water
temperature in the aquariums showed a
temperature range between 29°C-31°C.
Temperature greatly affects the rate of
reaction of saponins. The higher the water
temperature, the faster the saponins will kill
pests. The measurements of the pH of the
water during the study obtained a pH value
between 7.3 - 7.5, while the measurement of
dissolved oxygen in the aguariums showed the
results ranging from 6.9 mg/L to 7.3 mg/L.
The parameters above are still within the
optimal range for tilapia maintenance based
on SNI 7550:2009.

The advantages of using fish poison tree in
aquaculture

Saponins as natural compounds are
obtained from tropical plants (Quigley et al.,
2014) and are used in shrimp culture at the
land preparation stage to eradicate pests such
as wild fish that become predators,
competitors, and nuisances in ponds.
Commercial saponin products that are widely
used are usually made from the seeds of tea
(Camellia Oleifeira). However, tea seeds still
have to be imported and are expensive in
Papua. Fish poison tree as an alternative
source of saponins has proven to be effective
and can be used to support environmentally
friendly and sustainable aquaculture, as can be
seen in Table 5.

Saponins from the seeds of fish poison
tree (B. asiatica), referring to the results of the
study presented above, have the potential to
function as invasive fish control. However,
saponins in general are also useful as
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antimicrobial agent, immunostimulant, and
surface tension reducer (Francis et al., 2005)
The economic value of the use of
saponins derived from fish poison trees for
whiteleg shrimp farmers in Sorong, West
Papua, can be identified by comparing the use
of saponins in the cultivation of whiteleg
shrimp. The saponins needed in pond
preparation for aquaculture are around 50
kilograms per production cycle, with a price
of IDR 35,000 per one kilogram of saponins.
Thus, it can at least save production costs of
around IDR 1,750,000 for each plot with an

area of about 1,700 m? and a pond depth of 1-
1.5 m. Another advantage of the use of
saponins derived from fish poison tree as
biopesticides is that these saponins are local
raw materials so they are easy to obtain and
low-cost, thus reducing operational costs, and
it supports organic farming practices (Ahmed
et al., 2020) that are safe for cultivated biota
(shrimp). In addition, saponins do not pollute
waters and biota that are produced from
aquaculture that uses saponins as pest control
is safe for consumption and good for
consumer health.

Table 5. Comparison of saponin applications in land preparation

i Dosage Price/kg .
Ingredients (bpm) (IDR) Description
Seed of tea (C. Oleifeira) 15-20 35,000 Impor
Seed of Keben (B. asiatica) 10-15 0 Local raw
materials

CONCLUSION

The results of the phytochemical
screening test revealed the presence of
secondary metabolites in fish poison tree (B.
asiatica), including saponins, alkaloids,
flavonoids, and tannins, with the highest
concentration of bioactive saponins found in
seeds. Administration of crude extract of fish
poison tree (B. asiatica) seeds to test animals
showed a positive impact at doses starting at
10 ppm. The higher the dose of saponin, the
faster the saponin will eradicate pests.
Saponins from fish poison tree seeds have
potential benefits as invasive fish repellents.
The use of saponins obtained from the seeds
of fish poison tree (B. asiatica) has economic
value because it is from local materials, is
environmentally friendly, and is safe for
human health.
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