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Abstract 

Tick infestations of Rhipicephalus (Boophilus) microplus cause significant economic losses in the Philippine 

cattle industry through reduced productivity and disease transmission, while increasing acaricide resistance 

necessitates alternative control methods. This study evaluated the acaricidal efficacy of ethanolic extracts 

from Betel nut (Areca catechu) and Madre de Cacao (Gliricidia sepium) against R. (B.) microplus using a 

Complete Randomized Design with five treatments and three replications. Madre de Cacao extract 

demonstrated superior efficacy, achieving 63.33-73.33% mortality within 3 hours and 100% mortality by 24 

hours at both 10ml/L and 15ml/L concentrations, significantly outperforming both Betel nut extract (66.67-

70% mortality by 48 hours) and commercial control (66.67% at 48 hours). Phytochemical analysis revealed 

that Madre de Cacao contained tannins and saponins, while Betel nut contained tannins and alkaloids, 

explaining their differing efficacy profiles. The rapid action and complete tick elimination by Madre de Cacao 

extract demonstrates its potential as an effective, sustainable alternative to conventional acaricides for 

managing tick infestations in cattle production, particularly valuable in tropical regions where tick 

populations thrive and resistance to chemical acaricides is prevalent. 

* Corresponding Author: Nancy A. Bulahan  bulahannancy@gmail.com  
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Introduction 

The cattle industry is one of the Philippines's most 

important and profitable businesses, contributing 

significantly to rural livelihoods, food security, and 

economic growth through meat and dairy production. 

However, the sector faces considerable economic 

losses due to tick infestations, which lead to 

decreased productivity, increased veterinary costs, 

and reduced market value of cattle, with a total 

inventory of 2.59 million heads as of September 2023. 

About 84.6 percent of the country’s cattle population 

during the period came from smallholder farms, while 

the remaining 13.1 percent and 2.3 percent were 

comprised of semi-commercial farms and commercial 

farms (PSA, 2023). 

 

Among the parasitic threats facing livestock, 

Rhipicephalus (Boophilus) microplus stands out as a 

significant challenge, capable of ingesting up to 100 

times its body weight in blood (Gaudêncio et al., 

2016). This high blood consumption contributes to 

severe economic losses (Estrada-Peña et al., 2006) 

through anemia, reduced weight gain, lower milk 

production, and increased susceptibility to infections 

(Shah and Khan, 2019). Furthermore, R. (B.) 

microplus serves as a vector for numerous pathogens, 

including viruses, bacteria, and protists, which can 

cause debilitating diseases in livestock (Abubakar et 

al., 2018). Notably, this tick species plays a crucial 

role in transmitting babesiosis, anaplasmosis, and 

theileriosis—diseases that significantly impact cattle 

health and productivity (Ybañez et al., 2018). 

 

The economic consequences of tick infestations 

extend beyond direct production losses. Affected 

livestock experience immune suppression, stress, skin 

damage, and reduced market value, further straining 

the livestock industry. Traditional tick control 

measures rely heavily on synthetic acaricides, but 

their widespread use has led to the rapid emergence 

of acaricide-resistant tick populations, rendering 

many conventional treatments ineffective (Becker et 

al., 2019; Valsoni et al., 2021). As a result, developing 

sustainable and effective tick-borne disease (TBD) 

management strategies has become increasingly 

challenging. Given that TBDs can have far-reaching 

effects on livestock production, food security, and 

regional economies (Kasaija et al., 2021); there is a 

pressing need for alternative control strategies that 

are both effective and environmentally sustainable. 

The growing resistance of R. microplus to multiple 

classes of acaricides presents a major challenge to 

livestock production, with studies reporting 

widespread resistance across diverse geographical 

regions (Miller et al., 2011; Reck et al., 2014). Various 

control strategies have been explored, including 

biological control using predatory organisms such as 

nematodes and fungi, tick vaccines, and genetic 

selection for tick-resistant breeds (Ostfeld et al., 

2006). However, these approaches have shown 

inconsistent efficacy and are often difficult to 

implement, particularly in resource-limited farming 

systems. 

 

Given these limitations, there is an urgent need to 

explore alternative, sustainable parasite control 

strategies that leverage natural botanical compounds 

with proven antiparasitic properties. These plant-

based alternatives offer lower ecological impact, 

reduced toxicity, and a slower rate of resistance 

development in both humans and animals compared 

to synthetic chemicals (Borges et al., 2011; Fidelis et 

al., 2014). Such solutions could provide smallholder 

farmers with effective and environmentally friendly 

options for managing tick infestations while 

mitigating the risks associated with conventional 

acaricides.  

 

To address the growing challenge of acaricide 

resistance, this study explores the acaricidal 

properties of Betel nut (Areca catechu) and Madre de 

Cacao (Gliricidia sepium) as potential natural 

alternatives for tick control. These plants are rich in 

bioactive phytochemicals, including alkaloids, 

tannins, flavonoids, and saponins (Liu et al., 2013), 

which have demonstrated antiparasitic, anti-

inflammatory, and insecticidal properties (Fayaz et 

al., 2019; Abbas et al., 2020; Hussain et al., 2021). 

Both Madre de Cacao and Betel nut have long-

standing applications in traditional veterinary 
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medicine across rural communities in the Philippines 

and other tropical regions. Madre de Cacao leaves, 

known for their distinctive aroma and high coumarin 

content, have been traditionally used to control cattle 

ectoparasites (Rabena, 2007). As Torres (2018) 

documented, rural farmers commonly crush and 

apply the leaves externally to repel and eliminate ticks 

and fleas. Similarly, while Betel nut is primarily 

recognized for its anthelmintic effects against internal 

parasites (Tangalin, 2011), indigenous knowledge 

suggests its potential for managing external parasites 

as well. Extensive research highlights the promising 

role of plant extracts in controlling various tick 

developmental stages (Ghosh et al., 2011; Jonsson 

and Iqbal, 2012; Salman et al., 2020; Zaheer et al., 

2021).  

 

However, more targeted studies are needed to 

evaluate their specific efficacy against R. (B.) 

microplus. By investigating these botanical 

alternatives, this study aims to contribute to the 

development of sustainable, eco-friendly parasite 

management strategies that could benefit smallholder 

farmers and livestock industries. 

 

Thus, this study aims to evaluate the acaricidal 

efficacy of A. catechu and G. sepium ethanolic 

extracts against the cattle tick R. (B.) microplus. 

Additionally, a phytochemical analysis was conducted 

to identify the bioactive compounds responsible for 

their acaricidal properties, providing scientific 

validation for their potential use in sustainable tick 

management.  

 

Materials and methods 

Experimental room 

The experiment was conducted in a controlled 

environment at the CTU Barili Biotechnology 

building. The experimental room had concrete 

walls with adequate ventilation, good air 

circulation, and appropriate relative humidity. The 

facility remained free from contaminants and 

animal disturbances throughout the study period. 

Climate conditions remained consistently warm 

throughout the study period, with temperatures 

between 68°F and 83°F, providing stable 

experimental conditions. 

 

Plant collection and verification 

Mature Betel nut seeds and Madre de Cacao leaves 

were collected, and Professor Hemres Alburo 

taxonomically identified the specimens at the 

Biodiversity, Environment, and Natural Resources 

Research Center, Cebu Technological University – 

Argao Campus. 

 

Extraction procedure 

The plant materials underwent thorough 

preprocessing to prepare them for extraction. Fresh 

Betel nut fruits were manually deshelled, with the 

seeds sliced into small pieces and air-dried for 7-14 

days. Madre de Cacao leaves were air-dried for 5-7 

days under controlled conditions.  

 

Following drying, both plant materials were ground 

into fine powder and sieved to ensure uniform 

particle size. The powdered samples (1000g each) 

were macerated in 4.2L of 96% ethanol following 

established protocols (Anto et al., 2020), maintaining 

a 75:1 solvent-to-powder ratio. The mixtures were 

kept in sealed containers protected from light for 72 

hours to facilitate extraction. The resulting liquid 

extracts were processed through rotary evaporation to 

concentrate the bioactive compounds. The final 

extracts were stored in clean containers in a well-

ventilated area until application. 

 

Phytochemical screening 

The ethanolic extract samples were submitted to the 

Applied Microbiology Laboratory at the Department 

of Biology, University of San Carlos-Talamban 

Campus, for phytochemical screening of flavonoids, 

tannins, saponins, and alkaloids. 

 

Ticks collection and preparation 

One hundred fifty adult R. (B.) microplus ticks were 

collected from experimental fattening cattle in Barili, 

Cebu. The collected ticks were placed in Petri dishes 

for examination and random allocation. They were 

then distributed across fifteen Petri dishes, with ten 
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ticks in each dish, ensuring uniform experimental 

units for all treatments and replications. 

 

Parasite morphological verification and certification 

The tick specimen was verified by Dr. Harvie P. 

Portugaliza at the College of Veterinary Medicine, 

Visayas State University (ViSCA), using 

stereomicroscopy. An engorged adult female tick 

measuring 8 mm long. This tick features a hexagonal 

basis capitulum, very short palpi, and eyes. The anal 

groove is indiscernible, there are no festoons, and it 

lacks ornamentation (inornate). 

 

Experimental treatments and design 

The study employed a Complete Randomized Design 

(CRD) with five treatments and three replications. 

Each experimental unit contained ten tick specimens. 

The treatment formulations included: 

T0- Tolfenpyrad commercial control (5ml/L) 

T1-Betel nut extract (15 ml/L) 

T2-Betel nut extract (20 ml/L) 

T3-Madre de Cacao extract (10 ml/L) 

T4-Madre de Cacao extract (15 ml/L) 

 

Rizali et al. (2022) established the treatment 

concentrations for BNEE and Rodriguez and Pulido 

(2015) for MDCEE. Each treatment was applied to the 

ticks for a standardized 15-minute exposure period, 

after which the treatment solutions were removed. 

The ticks were then maintained in Petri dishes with 

absorbent tissue paper to eliminate excess treatment 

solution during observation. 

 

Data to be gathered 

Tick mortality was the primary response variable 

measured at standardized intervals of 3,12,24, and 48 

hours post-treatment. Mortality was determined 

through careful observation of tick mobility and 

responsiveness. The cumulative percentage mortality 

was calculated at each time interval using the formula 

established by Kemal et al. (2020). 

 

Cumulative percentage mortality =(A number of 

cattle ticks died after treatment/Total number of 

cattle ticks used in treatment)×100 

Statistical analysis 

All collected data were subjected to Analysis of 

Variance (ANOVA) to determine significant 

differences among treatment means. 

 

Results and discussion 

The efficacy result and the phytochemical analysis of 

Betel nut ethanolic extraction (BNEE) and Madre de 

Cacao ethanolic extraction (MDCEE) are shown in 

Table 1 and Table 2.  

 

Mortality rate of R. (B.) microplus at different time 

intervals 

The efficacy of the extracts against R. (B.) microplus 

was determined by measuring the percent morality in 

different time intervals. The results indicate 

significant differences in efficacy among treatments 

over time (p>0.05), with plant-based formulations 

demonstrating comparable efficacy to the control.  

 

The data demonstrates a dose-dependent response 

pattern across treatments, with MDCEE exhibiting 

significantly superior acaricidal activity compared to 

both the commercial control and the BNEE 

treatments. This finding aligns with previous research 

by Sivira et al. (2011), who reported that ethanolic 

extract of G. sepium leaves at 20% concentration 

produced 100% acaricidal effects against the mite 

Tetranychus cinnabarinus. The current study 

demonstrates that similar levels of efficacy can be 

achieved at lower concentrations (10-15 ml/L) against 

R. (B.) microplus. MDCEE (T3 and T4) achieved 

remarkable early efficacy, with 63.33% and 73.33% 

mortality at just 3 hours, significantly outperforming 

the commercial control (6.67%). Both MDCEE 

concentrations reached 100% efficacy by 24 hours, 

while the commercial control (T0) only achieved 50% 

mortality simultaneously. The rapid action of MDCEE 

demonstrates remarkable effectiveness in tropical 

regions like the Philippines.  

 

According to Galay et al. (2021), the climate highly 

favors the life cycle of the cattle tick, making effective 

control measures essential for maintaining cattle 

health and productivity.  
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Table 1. Percent Mortality of Rhipicephalus (Boophilus) microplus at different time intervals post-treatment 

Treatment 3hours (%) 12hours (%) 24hours (%) 48hours (%) 

T0-Tolfenpyrad commercial (5ml/L) 6.67c 30b 50b 66.67b 

T1-Betel nut extract (15 ml/L) 13.33c 30b 46.67b 66.67b 
T2- Betel nut extract (20 ml/L) 26.67b 40b 53.33b 70b 
T3- Madre de cacao (10 ml/L) 63.33a 76.67a 100a 100a 

T4- Madre de cacao (15 ml/L) 73.33a 90a 100a 100a 
CV (%) 19.92 15.31 8.25 11.98 

P value 0.0000 0.0000 0.0000 0.0016 

 

Table 2. Phytochemical analysis result of Areca catechu and Gliricidia sepium ethanolic extraction 

Secondary 
metabolites 

Method Positive result Betel nut 
extract 

Madre de Cacao 
extract 

Flavonoids Alkaline reagent test Colorless - - 
Tannins Ferric chloride test Brownish green or Bluish black color + + 

Saponins Foam test Foam formation - + 
Alkaloids Wagner’s test Brown-reddish 

precipitate 
+ - 

 

Additionally, as Nejash (2016) stated, an ideal 

acaricide would be cheap and easily applied, with a 

strong knockdown effect and sufficient residual effect 

on female ticks to prevent egg laying and protect 

cattle from infestation by larvae. The strong 

knockdown effect observed with MDCEE (73.33% 

efficacy at just 3 hours) satisfies this strong 

knockdown effect requirement. 

 

Phytochemical analysis 

Phytochemical analysis was done to find the presence 

of toxic secondary metabolites like flavonoids, 

tannins, saponins, and alkaloids (De Leon et al., 

2021; Shobha and Keshamma, 2023), which these 

secondary metabolites are commonly present in both 

plant samples. This analysis reveals an important 

difference between MDCEE and BNEE. 

 

However, the analysis results shown in Table 2 

revealed that Betel nut extract somewhat contains 

alkaloids, while Madre de Cacao extract exclusively 

contains saponins. Neither of the extracts has 

flavonoids. The presence of alkaloids in Betel nut 

extract aligns with the previous research by Peng et 

al. (2015), who identified arecoline as the primary 

alkaloid in Betel nut with potential antiparasitic 

properties. Betel nut's alkaloid content, while 

potentially bioactive, appears less effective against the 

ticks. The alkaloids may work through different 

mechanisms, such as neuromuscular disruption (Shih 

et al. 2010), which might explain the more gradual 

efficacy increase observed with BNEE treatments. 

Moreover, the higher efficacy of Madre de Cacao 

extract is likely from its unique phytochemical 

content, particularly the saponin. Saponins are known 

to deal with cell membranes, disrupting their integrity 

and increasing permeability (Zheng and Gallot, 

2020). Both extracts contained tannins, which likely 

contributed to their acaricidal properties. According 

to Akharaiyi et al. (2012), tannins possess diverse 

biological activities, including antidiarrheic, 

antinephritic, bacterial, antidysenteric, antiviral, 

cancer prevention, antimutagenic, acaricide, 

pesticide, viricide properties, hepatoprotective and 

psychotropic effects. Furthermore, as stated by 

Redondo et al. (2014), tannins can also reduce the 

risk of transmission of zoonotic pathogens and 

livestock diseases in a sustainable and 

environmentally friendly manner. The efficacy of 

MDCEE also validates traditional knowledge about its 

insecticidal and acaricidal properties.  

 

Rabena (2007) found that Madre de Cacao leaves are 

a good source of coumarins, a toxic substance that 

can kill almost all pests and insects. Torres (2018) 

reported that when crushed, Madre de Cacao leaves 

possess a distinctive aroma that could attract fleas 

and ticks from cattle and subsequently eliminate 

them. The current findings validate this traditional 

knowledge, demonstrating that MDCEE possesses 
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potent acaricidal properties against R. (B.) microplus. 

The significant dose-dependent response observed with 

both extracts confirms that the active compounds are 

responsible for the observed effects rather than 

experimental artifacts. The result suggests that Madre de 

Cacao extract could serve as a more effective, natural 

alternative to existing commercial products. The rapid 

action is particularly valuable in animal health 

applications, as it reduces ticks and other diseases. 

 

Conclusion 

The findings of the study prove that MDCEE exhibits 

higher efficacy against the tick organisms than Betel nut 

extract and a commercial control product. The rapid and 

complete elimination of ticks achieved by the MDCEE 

highlights its potential as a natural alternative for animal 

health applications. The identified results in 

phytochemical analysis between the plant extracts will 

serve as a foundation for understanding their 

mechanisms of action and guide future research to help 

develop improved natural alternatives. 

 

Recommendations 

Future research should proceed to in vivo testing to 

validate the efficacy and safety of these botanical 

extracts under actual field conditions on cattle. 

Future researchers should also investigate higher 

concentrations of Betel nut extract. 
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