Jurnal Sain Veteriner, Vol. 43. No. 1. April 2025, Hal. 58-68
DOI: 10.22146/jsv.70842

ISSN 0126-0421 (Print), ISSN 2407-3733 (Online)
Tersedia online di https://jurnal.ugm.ac.id/jsv

Anthelmintic Potential of Annona muricata seed Infusion: An In Vitro Study on
Haemonchus contortus in Goats

Potensi Anthelmintik Infus Biji Annona muricata: Studi In Vitro pada
Haemonchus contortus pada Kambing

Zein Ahmad Baihaqi'**, Ertika Fitri Lisnanti?, Safira Tamara?, Fitrine Ekawasti’, Santika Anggrahini', Ima Fauziah?

'Research Center for Animal Husbandry, National Research and Innovation Agency (BRIN),
Bogor, West Java, Indonesia
?Department of Animal Science, Faculty of Agriculture, Universitas Islam Kadiri,
Kediri, East Java, Indonesia
*Research Center for Veterinary Science, Research Organization for Health, National Research and
Innovation Agency (BRIN), Bogor, West Java, Indonesia.
*Email: zein001@pbrin.go.id

Article submitted: October 14, 2024, revised: December 19, 2024, accepted: March 30, 2025

Abstrak

Infeksi parasit, terutama yang disebabkan oleh Haemonchus contortus, secara signifikan mempengaruhi
kesehatan dan produktivitas ruminansia kecil di seluruh dunia. Pengobatan antelmintik tradisional semakin
menghadapi tantangan terkait masalah resistensi, sehingga mendorong penemuan pengobatan alternatif. Tujuan
dari penelitian ini adalah untuk menilai efektivitas infus biji Annona muricata terhadap mortalitas Haemonchus
contortus pada kambing secara in vitro. Penelitian ini dilaksanakan pada bulan November 2023 hingga Maret
2024 di Laboratorium Fakultas Pertanian, Universitas Islam Kadiri dan BRIN. Metode yang digunakan adalah
ANOVA satu arah. Perlakuan yang diberikan meliputi kontrol negatif dengan NaCl 0,9%, infus konsentrasi
10%, infus konsentrasi 20%, dan albendazole. Tingkat mortalitas dinilai pada interval 0.5, 1, 2, 4, 6, 8, 10,
dan 12 jam. Hasil penelitian menunjukkan bahwa infus biji Annona muricata mengandung senyawa seperti
tanin, flavonoid, alkaloid, saponin, dan steroid yang mampu merusak kutikula dan jaringan bukal Haemonchus
contortus. Kandungan fenolik yang terukur adalah total fenolat sebesar 9,1 mg RE/g Dw, total flavonoid 4,7
mg RE/g Dw, total tanin 7,2%, tanin terkondensasi/CT 3,4%, dan tanin terhidrolisis/HT 3,9%. Infus dengan
konsentrasi 10% dan 20% mencapai 100% mortalitas Haemonchus contortus setelah 8 jam. Scanning Electron
Microscopy (SEM) menunjukkan adanya perubahan struktur pada Haemonchus contortus pada konsentrasi
infus yang berbeda, termasuk kerutan, garis yang tidak beraturan, dan adanya lubang pada daerah kutikula
dan bukal. Infus biji Annona muricata efektif sebagai antelmintik terhadap Haemonchus contortus, mencapai
kematian 100% pada konsentrasi 10% dan 20% dalam waktu 8 jam. Penelitian ini juga menunjukkan kerusakan
struktural pada cacing sehingga menegaskan potensi infus biji Annona muricata sebagai pengendali parasit
alami pada ruminansia kecil.

Kata kunci: annona muricata seed; bioanthelmintik; haemonchus contortus; imbuhan pakan

Abstract

Parasitic infections, particularly those caused by Haemonchus contortus, significantly impact the health
and productivity of small ruminants worldwide. Traditional anthelmintic treatments are increasingly challenged
by resistance issues, prompting the search for alternative treatments. The objective of this study was to assess
the effectiveness of Annona muricata seed infusion on Haemonchus contortus mortality in goats in vitro. The
research was conducted from November 2023 to March 2024 at the Laboratory of the Faculty of Agriculture,
Islamic University of Kadiri, and BRIN. The method employed was one-way ANOVA. Treatments included a
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negative control with 0.9% NaCl, 10% concentration infusion, 20% concentration infusion, and albendazole.
Mortality rates were assessed at 0.5, 1, 2, 4, 6, 8, 10, and 12-hour intervals. The results revealed that Annona
muricata seed infusion contains compounds such as tannins, flavonoids, alkaloids, saponins, and steroids, which
are capable of damaging the cuticle and buccal tissues of Haemonchus contortus. Phenolic content was measured
at total phenolics of 9.1 mg RE / g Dw, total flavonoids of 4.7 mg RE / g Dw, total tannins of 7.2%, condensed
tannins / CT of 3.4%, and hydrolyzable tannins / HT of 3.9%. Infusions at 10% and 20% concentrations achieved
100% mortality of Haemonchus contortus by the 8th hour. Scanning Electron Microscopy (SEM) revealed
structural changes in Haemonchus contortus at different infusion concentrations, including wrinkling, irregular
lines, and the presence of holes in the cuticle and buccal regions. The infusion of Annona muricata seed infusion
is effective as an anthelmintic against Haemonchus contortus, achieving 100% mortality at concentrations of
10% and 20% within 8 hours. The study also demonstrates structural damage to the worms, affirming the

potential of Annona muricata seed infusion as a natural parasitic control in small ruminants.

Keywords: annona muricata seed; bioanthelmintic; feed additive; haemonchus contortus

Introduction

Tropical climates present significant
challenges for livestock producers, particularly
concerning animal health. The environmental
conditions in these regions promote the spread
of various diseases caused by pathogenic micro-
organisms, including parasites. Among these, the
nematode Haemonchus contortus poses a major
threat to ruminant livestock, especially goats.
This parasite thrives in the digestive systems of
ruminants and is highly effective at completing
its life cycle in tropical environments (Arifin
et al., 2019; Baihaqi et al., 2019). H. contortus
primarily infects the abomasum of ruminants,
with goats being particularly susceptible to its
detrimental effects (Basier et al., 2016).

As a Dblood-sucking gastrointestinal
nematode, H. contortus can cause serious health
issues, including anemia, due to its feeding
habits within the host (Arsenopoulos, 2021).
Infected animals often suffer from weight loss
as a result of decreased digestive efficiency,
and severe, prolonged infections can even lead
to death. Consequently, H. contortus infections
can result in substantial economic losses in
the livestock industry, with prevalence rates
reaching as high as 80% (Yuswandi and Rika,
2015). Infected livestock typically require
prompt treatment with anthelmintic drugs, such
as benzimidazole, levamisole, or ivermectin.
However, the frequent use of these medications
has led to increasing resistance among parasites
(Ekawasti et al., 2022).

In response, there has been growing interest
in using natural remedies as alternatives for
treating H. contortus infections. These remedies

are often perceived to have fewer side effects
than conventional drugs and can be more readily
accessible (Hutagalung, 2014). One promising
natural treatment is Annona muricata seed,
which contains active compounds known for
their anthelmintic properties. Other plants with
similar potential include pineapple leaves, Cari-
ca pubescens, and sengon bark (Baihaqi ef al.,
2020a; Baihaqi et al., 2020b; Baihaqi et al.,
2022; Baihaqi et al., 2023). Baihaqi et al. (2020)
reported that sengon bark is rich in tannins,
alkaloids, flavonoids, saponins, and steroids, all
of which have been shown to enhance mortality
rates and cause structural damage to the cuticle
and longitudinal reticular layer of H. contortus.
Additionally, various active compounds
derived from plant-based agro-industrial
byproducts have been recognized for their
effectiveness as alternative treatments, serving
as bio-anthelmintics, bio-antibacterials, methane
reduction agents, and productivity enhancers
for livestock (Baihagqi et al., 2024; Sakti et al.,
2024; Rokana et al., 2024; Prasetyo et al., 2024;
Lokapirnasari et al., 2024; Prayudi et al., 2023;
Lisnanti et al., 2023). Given this background,
the aim of this study is to evaluate the in vitro
effects of Annona muricata seed on the mortality
of H. contortus.

Material and methods

Ethical clearance

The research implementation has received
approval from the Universitas Gadjah Mada
Animal Care and Utilization Committee with
number 0013/EC-FKH/Int./2019.
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Time and Location

This study was conducted from November
2023 to March 2024 at the laboratory of
the Animal Husbandry Program, Faculty
of Agriculture, Universitas Islam Kadiri
(UNISKA). Annona muricata seed were
collected from Kediri Regency. Haemonchus
contortus images were scanned using Scanning
Electron Microscopy (SEM) at BRIN Playen,
Gunung Kidul.

Research Methods

The research employed an ANOVA
(Analysis of Variance) to analyze differences in
the mortality rates of H. contortus hourly over
12 hours (Baihaqi et al., 2020; Muda et al.,
2021). The following treatments were used:

PO = Negative control with 0.9% NaCl
P1 =10% Annona muricata seed infusion
P2 =20% Annona muricata seed infusion
P3 = Positive control (albendazole)

Implementation of the Study

Preparation of Annona muricata seed Infusion

Annona muricata seeds were chopped
(Joyo Langgeng Chopper),and the dried samples
were weighed at 10g and 12g. The sample, after
being finely chopped in the chopper, was dried
in an oven at 55 degrees Celsius for 3 days with
a moisture content of approximately 23%. Each
sample was dissolved in 100 ml of distilled
water (aquades) and heated for 15 minutes at
90°C. After heating, the infusion was filtered
using filter paper with 8-12 um (Rahmiati et al.,
2018).

Preparation of Haemonchus contortus

Haemonchus  contortus worms were
obtained from the abomasum of goats by cutting
the section adjacent to the rumen and duodenum
and tying it off with string to secure the worms.
These sections were stored in a styrofoam box
during transport from the slaughterhouse to the
laboratory. Only adult female worms were used
in this study. The worms were initially placed in
a NaCl solution before being transferred to petri
dishes containing the respective treatments for
observation (Noviana et al., 2017).
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Mortality Testing

Mortality testing of H. contortus was
conducted with four treatments groups, each
with five replicates, and each replicate consisted
of two female worms. The administration of 10
ml of Annona muricata infusion for each petri
dish. The worms were placed in petri dishes at
room temperature and observed at intervals of
half an hour, 1 hour, 2 hours, 4 hours, 6 hours, 8
hours, 10 hours, and 12 hours. Dead worms were
identified by lack of movement. The worm’s
death was confirmed by shaking the petri dish
or pressing the worm with forceps. Additionally,
using warm water for 5 seconds ensured worm
mortality (Karim et al., 2021).

Scanning Electron Microscopy

Dead worms were fixed in 2%
glutaraldehyde with sodium cacodylate buffer
(0.1 M) for 4 hours at 4°C. After washing twice
with the same buffer (0.2 M), the worms were
dehydrated in a graded ethanol series, dried with
an EMSCOPE CPD 750 critical point dryer,
and coated with gold-palladium for 5 minutes
at a rate of 100A/minute. The samples were
then observed using a Hitachi S450 SEM at an
accelerating voltage of 15 kV (Baihaqi ef al.,
2020).

Data Analysis

The data obtained were analyzed using
one-way ANOVA (Analysis of Variance)
followed by Tukey’s test to determine significant
differences (P<0.05) using SPSS 27.0 (Baihaqi
et al., 2020). The ANOVA method was used to
analyze worm mortality at each treatment dose,
while Tukey’s test was employed to identify
differences between groups (Widiarso et al.,
2021). SEM data on H. contortus were analyzed
descriptively.

Results and Discussion

Active compound content in Annona muricata
seeds

The part of the soursop plant used in
this study is the seeds of Annona muricata.
Qualitative phytochemical analysis of Annona
muricata seed revealed the presence of active
compounds such as tannins, flavonoids,
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alkaloids, saponins, and steroids, as shown in
(Table 1). Tannins are secondary metabolites
belonging to the phenolic group that have
astringent properties, which can constrict the
intestinal mucosa and minimize fecal output due
to diarrhea. According to Zhong et al.. (2014),
tannins can affect adult worms both directly
and indirectly. The direct reaction occurs when
tannins adhere to the cuticle of the worms.

Tannins also have the potential to act as
anthelmintics by damaging the body membranes
of the worms, which can lead to loss of muscle
function, commonly referred to as paralysis,
resulting in the death of the worms (Siswanto
et al., 2020).

Table 1. Qualitative Phytochemical Analysis of Annona
muricata

Secondary metabolites Annona muricata seeds

Tannin +
Flavonoid +
Alkaloid +
Saponin +
Steroid +

The study by Raipuria et al, (2018)
indicates that ethanol used for the qualitative
analysis of active compounds in plants does not
show significant differences when analyzing
these compounds across various plants.
Phytochemical screening can be utilized to
determine the potential of active compounds
within plants. Active phytochemical tests can
be naturally produced by pathogens or can help
suppress diseases (Amadioha, 2019).

Theresults ofthe quantitative phytochemical
analysis of soursop seeds (Annona muricata)
in Table 2 show total phenolics of 9.1 mg RE
/ g Dw, total flavonoids of 4.7 mg RE / g Dw,
total tannins of 7.2%, condensed tannins / CT of
3.4%, and hydrolyzable tannins / HT of 3.9%.
The tannin content in soursop seeds (4Annona

Table 2. Quantitative Phytochemical Analysis

muricata) is 7.2%. It can be concluded that the
high tannin content may affect the nerve damage
and physical form of Haemonchus contortus.

Tannins are divided into two groups:
condensed tannins and hydrolyzable tannins.
Condensed tannins are polymers of flavonoid
compounds with carbon bonds such as
gallocatechin and catechin, while easily
hydrolyzable tannins are polymers of gallic
and ellagic acid that are ester-bound to a sugar
molecule (Patra and Saxena, 2010). Both
condensed and hydrolyzable tannins bind to
proteins. The binding of tannins and proteins
can affect protein digestibility (Mueller, 2006).
Hydrolyzable tannins are present in higher
amounts than condensed tannins, which relates
to the protein capacity of tannins; hydrolyzable
tannins precipitate more protein than condensed
tannins (Jayanegara et al., 2009). Condensed
tannins have a lower toxic effect compared
to hydrolyzable tannins (Beauchemin et al.,
2008). Condensed tannins are thought to act
as bioanthelmintics by inhibiting enzymes and
damaging cuticle membranes. The inhibition of
these enzymes can lead to nutrient deficiencies
in worms, resulting in their death. The content of
these compounds is higher than those reported in
the study by Baihaqi ef al. (2023), which found
that the extract of Carica pubescens contained
phenolics of 9.5 mg GAE / g Dw, flavonoids of
3.1 mg RE /g Dw, tannins of 5.4%, CT of 3.8%,
and HT of 2.9%.

In vitro mortality test

In this study, an in vitro experiment was
conducted using female Haemonchus contortus
worms treated with a soursop seed infusion.
The first mortality occurred at hour 0, with
100% mortality recorded by hour 10. The
results indicate that at a concentration of 20%,
death occurred more rapidly in Haemonchus
contortus.

Plant Infusion Flavonoid Content Total Phenolics (mg Total Tannins Condensed Hydrolyzable Tannins /
(mg RE / g Dw) GAE / g Dw) (%) Tannins / CT (%) HT (%)
Annona
Muricata 4.7 9.1 7.2 34 39
seeds
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Table 3. Mortality Test of Haemonchus contortus In Vitro with Soursop Seed Infusion at Various Incubation Times

Mortality Percentage of Haemonchus contortus (%)

Treatments
Oh lh 2h 4h 6h 8h 10jam 12jam
PO (NaCl) 0+0.00 0+0.00 0+0.00 20+27.38¢ 50+35.35*  100+0.00*  100+0.00* 100+0.00*
P1( 10%) 0+0.00 0+0.00 20427.38*  60+22.36"  90+22.36*  100+0.00*  100+0.00° 100+0.00*
P2 (20%) 10£22.36*  204+27.38"  50+50.00°  90+£22.36"  90+22.36° 100+0.00°  100+0.00° 100+0.00°
0+0.00 0+0.00 30427.38*  60+£22.36®  80427.38*  904£22.36°  100+0.00* 100+0.00°

The ANOVA test showed that (P < 0.05),
indicating significance, except at hour 4 where
it showed (P > 0.05), indicating no significance.
Tannins can inhibit the activity of the enzyme
acetylcholinesterase, thereby disrupting the
metabolic processes of digestion in the worms.
Consequently, the worms may experience
nutrient deficiencies, leading to death due to
lack of energy. According to research by Wildan
(2021), in vitro experiments on Haemonchus
contortus indicated that the best concentration
of ketapang plant infusion was 8%, resulting
in the highest mortality rate in Haemonchus
contortus. Riefqy (2020) also reported that
in vitro experiments with a 50% infusion
concentration produced high mortality rates; the
mechanism of the castor leaf extract involves
damaging the body membranes of the worms,
causing paralysis and death. The anthelmintic
efficacy of the castor leaf extract is associated
with the metabolite compounds contained in
the leaves, particularly tannins, which affect the
metabolic processes of the worms.

In this study, the NaCl solution showed a
relatively slow onset of death, occurring at hour
4, with 100% mortality by hour 8. In contrast, the
albendazole solution showed the first mortality
at hour 2 and reached 100% mortality by hour
10. Although the average values differed, their
notations were similar, indicating no significant
difference at hour 8. The PO condition may
suggest variations in the worms or their strength,
leading to diversity in the results of this research.
Notations serve to differentiate which treatment
had the most significant effect in this study.

In a study using young leaves of Acacia
nilotica at 3.5% and young leaves of Desmanthus
virgatus at2.5% with a NaCl solution, the highest
mortality percentage of Haemonchus contortus
was observed after a seven-hour immersion
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compared to other treatment concentrations.
Meanwhile, the positive control using the
chemical albendazole achieved 100% mortality
with just one hour of immersion (Wildan ef al.,
2021).

Scanning Electron Microscope (SEM)
Examination of Haemonchus contortus

The SEM analysis of Haemonchus contortus
treated with NaCl solution is shown in Figure 4
(parts A1 and A2). The images indicate that the
worms did not experience significant damage;
the cuticle appears wrinkled, and the onset of
death was relatively slow. The fastest mortality
occurred at hour 4, with 100% mortality
recorded by hour 8. According to Sambodo
(2018), Haemonchus contortus treated with
NaCl displayed a longitudinal reticular structure
without significant damage, with a concave
cuticle that appeared smooth, and the mortality
was notably slow.

These findings suggest that while NaCl
treatment affects the worms, the impact on
their structural integrity is minimal, leading
to a gradual decline in viability rather than
immediate death.

Figure 1. The SEM analysis of Haemonchus contortus treated
with NaCl solution (Al and A2), 10% Annona
muricata seed infusion (B1 and B2), 20% Annona
muricata seed infusion (C1 and C2), and the positive
control, which showed signs of cuticle wrinkling (D1
and D2).
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The treatment with infusion solutions
at concentrations of 10% and 20% resulted
in damage to Haemonchus contortus. Figure
4 (parts B1 and B2) shows that at the 10%
treatment, the cuticle appears wrinkled, with
the first mortality occurring at hour 2 and
reaching 100% mortality by hour 8. In contrast,
the 20% treatment (C1 and C2) shows that the
buccal area exhibits many wrinkles, with the
first mortality occurring at hour 0 and reaching
100% by hour 10. According to research by
Ramirez et al. (2019), the effects of Castena
sativa on Haemonchus contortus resulted in
the release of components from the digestive
tract, as well as damage to the copulatory bursa,
anus, vulva, and oral area. Similar studies have
shown that tannins can damage the cuticle of
Haemonchus contortus, leading to transverse
and longitudinal wrinkling after exposure to
Biophytum petersianum, which contains high
levels of tannins, as evaluated by Sambodo et
al. (2018).

Changes in the cuticle structure can lead to
nutritional disturbances in nematodes, resulting
in malnutrition (Yoshihara et al., 2015). Olivas-
Aguirre et al. (2015) noted that the mechanism
of damage to nematode body parts upon contact
with plant active compounds involves the
formation of collagen-tannin complexes due to
damage to the nematode cuticle by secondary
metabolites from plants or elevated proline
levels in collagen. Plants with high tannin
concentrations can accelerate the mortality of
Haemonchus contortus, which is consistent
with other studies. The soursop seed infusion
(Annona muricata) at higher concentrations is
well-suited for use as a natural anthelmintic.
One health challenge in sheep that can hinder
productivity is parasitism; albendazole 1is
commonly used to address this issue. Its
affordability and effectiveness in eliminating
worms are notable. However, continuous use of
albendazole leads to resistance in livestock.

In Figure 4 (parts D1 and D2), the
cuticle shows signs of wrinkling. According
to Sasongko et al. (2019), the risk factors for
reduced effectiveness of albendazole arise
because of the development of resistance genes
in worms due to the use of the same class of
anthelmintics. Research concerning the presence

of larvae in the abomasum tissues of groups
treated with albendazole indicated that this is
due to low drug doses contacting the parasites
when entering the host’s body. The metabolism
of the anthelmintic in the host affects the drug’s
concentration within the parasites (Lifschitz et
al.,2017).

Conclusion

This study concludes that soursop
seeds (Annona muricata) contain qualitative
phytochemical active compounds, including
tannins, flavonoids, alkaloids, saponins, and
steroids, which have been shown to induce
mortality in the nematode Haemonchus
contortus. Scanning Electron Microscope (SEM)
analysis revealed significant damage in response
to treatments with Annona muricata seeds. The
optimal concentration was determined to be
20%, with the first mortality occurring at hour 0
and reaching 100% by hour 8.
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