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ABSTRACT 
 

Cattle ticks and tick-borne diseases (TBDs) are well known for their harmful effects to cattle health. The problem of 
TBDs has been ranked high in terms of their adverse impact on the livelihood of poor farming communities in 
developing countries including Thailand. The aim of this research was to evaluate the efficacy of phenolic compounds 
of crude acetone extract and crude ethanol extract from Artocapus lakoocha leaves in the elimination of the cattle 
ticks which were tested in the form of crude extract at the concentration of 400, 800 and 1600μg/ml. From the record 
of mortality rate within 48 hours and propagation index within 15 days, it was found that the extract at the 
concentration of 1600μg/ml had the best efficacy to eliminate cattle ticks when compared to control group and other 
concentrations (P<0.05). It was also discovered that the mortality rate of ticks was 72%. Moreover, index of egg 
laying, and inhibition percentage were equal to 0.14 and 49, respectively. The negative control group adding with 
polyethylene glycol (PEG, Phenolic inhibitors) had mortality rate of cattle ticks at 0% and median of toxic 
concentration (Lethal Concentration 50: LC50) of phenolic crude extract was 1050μg/ml. Thus, the phenolic crude 
extract from Atrocapus lakoocha leaves was effective in getting rid of cattle ticks, this approach could be further 
developed as the effective method for controlling and eliminating ticks in the form of products such as shampoo and 
tick spray for cattle or other animals. 
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INTRODUCTION 

 

Ticks are hematophagous ectoparasites which cause 

major problems in the development of Thai livestock 

especially cattle farming. Cattle ticks are regarded as the 

most relevant vectors of disease-causing pathogens in 

domestic and wild cattle, leading to reduced growth and 

milk production, paralysis, toxicosis, and transmission of 

tick-borne diseases (TBDs) that reduce production or 

cause mortality (Kemal et al. 2020). Moreover, ticks can 

also be a carrier of diseases to human, farmer, 

veterinary, animal husbandman or people involved in 

Thai livestock field. Therefore, the problems from cattle 

ticks lead to the loss of the livestock product value 

which plays an important role in Thailand economy. For 

this reason, in recent years, Thailand's animal husbandry 

industry has increased the import of synthetic chemicals 

for utilizing in the elimination of external parasites such 

as ticks, fleas, lice, leprosy flea and other insect diseases 

which can cause economic losses, negative effects on 

consumer health and the environment. For cattle 

farming, synthetic insecticides in the group of 

organophosphate and chlorinated hydrocarbon are 

popularly used to get rid of cattle tick (Ponce-Vélez and 

de la Lanza-Espino 2019), which can be harmful to 

cattle, farmers and also cause environment pollution. 

Furthermore, their continuous use has led to the 

development of acaricide resistance in ticks (Adakal et 

al. 2013). These factors are motivating the researchers to 

search the alternative ways for the effective control of 

ticks; therefore, many researchers have been 

investigating the compounds from plant extracts for their 

acaricidal potential (Castro et al. 2014; Veeramani et al. 

2014; Adenubi et al. 2016; Marchesini et al. 2018).  
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Artocapus lakoocha is royal sacred plant of Kalasin 

Province classified as perennial plant having the 

properties of erect stem, rough outer bark, seeping rubber 

in cracked area, monocotyledon, oval-pointed leaf tip, 

concave leaf base and hairy leaflet (Diaz et al. 2015; Nesa 

et al.  2015). Farmers prefer to use various parts of A. 

lakoocha, including core, root, bark, wood, etc as feeding 

ingredient to cattle. However, the leave parts are 

commonly destroyed by burning or using as food for 

raising cattle and buffaloes that have not been made much 

value-added. Consequently, it is interesting to find the 

utilization pattern of A. lakoocha leaves as the crude 

extracts with acaricidal properties, as well as other plant 

leaves extracted for use in tick control. According to 

previous findings, plant extracts have been proven as the 

promising alternative source for farmers who need to use 

the plant extracts in order to minimize the use of synthetic 

acaricides for arthropod control in their organic cattle 

farming resulting in lower environmental contamination, 

slower development of resistance and lower toxicity to 

animal and human (Chungsamarnyart et al. 1992; Castro 

et al. 1997). Currently, there is no information of using the 

extracts derived from A. lakoocha leaves as biological 

control agents against ticks. Therefore, we realized that 

the leaves of this plant could be a good source of phenolic 

compounds that are effective against ticks. This study 

aims to evaluate the efficacy and find optimal 

concentration of phenolic extract from A. lakoocha leaves 

for the removal of cattle ticks. Based on our findings, 

further research can be conducted to develop the phenolic 

extract from A. lakoocha leaves to be a product such as 

shampoo or tick spray for getting rid of ticks in cattle and 

buffalo. 

 

MATERIALS AND METHODS 

 

Study Period and Location 

This study was conducted for 12 months (January to 

December 2020) at Faculty of Agricultural Technology, 

Kalasin University, Thailand. 

 

Plant Materials and Phenolic Extraction 

Leaves of A. lakoocha were collected from the Faculty 

of Agricultural Technology, Kalasin University, Kalasin 

province, Thailand in May 2020. The collected plants were 

identified as A. lakoocha by the Division of Biology, the 

Department of Science and Mathematics, the Faculty of 

Science and Health Technology, Kalasin University. The 

collected leaves were air-dried for two days and then placed 

in hot air oven method with the temperature of 70°C for 2 

hours, subsequently ground into coarse powder before 

extraction of phenolic compounds. Afterwards, 150 grams 

of the obtained coarse powder were phenolic extracted with 

a mixture of 60% acetone and 80% ethyl alcohol at 1:1 in 

ratio and then incubated at 70°C for 5 hours in Erlenmeyer 

flask. The solution was filtered through Whatman No. 1 

paper and stored in air-tight bottles at 4ºC for further 

experiments (Santos et al. 2012). 

 

Determination of Phenolic Concentration 

The phenolic concentration was measured by using 

Folin Ciocalteu reagent adapted from the method of 

Slinkard and Singleton (1977). The standard solution was 

gallic acid mixed with 0.02ml sample substances 

(concentration level: 0.125, 0.25, 0.5, 1.0 and 2.0mg/ml), 

1.55ml distilled water and 0.1ml Folin Ciocalteu reagent. 

Then it was left for 5 minutes, filled with 2% sodium 

carbonate (0.3ml) and mixed them together. After that, the 

mixed substance was left for 2 hours. The light wave 

absorbance at 765nm was measured with UV-vis-

spectrophotometer machine. The sample substance was 

repeatedly tested for 3 times. The phenolic concentrations 

of A. lakoocha leaf extracts were measured in the 

microgram form of gallic acid equivalents, which was 

calculated from Linear regression equation of standard 

curve of gallic acid graph. 
 

Ticks Collection and Identification 

The engorged adult females R. (B.) microplus were 

collected from the naturally infested calves free from any 

acaricidal treatments for at least 45 days and examined 

under stereomicroscope to identify tick species at the 

Department of Veterinary Technology, the Faculty of 

Agriculture Technology, Kalasin University. All collected 

ticks were washed with distilled water, dried on an 

absorbent paper, and kept under room temperature and 

70% relative humidity in experiment boxes. Ticks were 

observed for body motility and pedal reflex to determine 

the viability before starting an adult immersion test (AIT) 

(Morais et al. 2012). 

 

Determination of the Acaricidal Activity of A. 

lakoocha Leaves Extract against R. (B.) microplus 

The acaricidal activity of A. lakoocha leaf extracts 

against cattle ticks were determined by using AIT. One 

hundred and fifty engorged adult female ticks were 

selected from herds of cattle with no history of any 

conventional tick control and were subsequently divided 

into five groups of thirty ticks per group, which were 

immersed into distilled water, 400, 800 and 1600μg/ml of 

A. lakoocha leaf extract solution for 5 mins, respectively, 

while a negative control group was immersed into A. 

lakoocha leaf extracts with polyethylene glycol (PEG) 

(38400µg/ml) for 5 mins. The treated ticks were then 

withdrawn from the tested solution, placed in separate 

petri dishes with moist filter paper and incubated at room 

temperature and 70% relative humidity to observe the 

acaricidal activity. The tick mortality had been monitored 

for 15 consecutive days after treatment, and the total laid 

eggs weight of live female ticks were also measured. Each 

group of experiments were repeated for 3 times. The 

mortality rate, index of egg laying and percentage 

inhibition of fecundity was calculated by the equations 

shown below. 

 

The Mortality Rates 

The mortality rates = Number of dead ticks/Total 

number of experimental ticks) x 100 

 

Index of Egg Laying 

Index of egg laying (IE) = Weight of laid tick’s eggs 

(g)/Total experimental tick’s weight (g) 

 
Percentage Inhibition of Fecundity 

Percentage inhibition of fecundity (IF) = [IE (Control 

Group) - IE(Experimental Group)] x100 
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Probit Analysis 

The relationship between the concentration of the 
extract and tick mortality was conducted using the 
regression equation of Abbott's formula (Abbott 1925) 

and expressed as a linear graph. Lethal concentrations 
(LC) to kill 50% (LC50) was calculated by Probit analysis. 
 
Statistical Analysis 

Statistical analyses were performed using SPSS 
software version 17. Statistical significance was 
determined by one-way analysis of variance (ANOVA). 
The Duncan multiple range test (DMRT) was used for 

multiple comparison. Results were considered statistically 
significant at 95% confidence (P<0.05) 
 

RESULTS 

 

Phenolic Extraction and Phenolic Substance Analysis 

from A. lakoocha Leaves 

From the experiment, the extracted ratio was mixed 
with 60% acetone by volume and 80% ethyl alcohol by 

volume at the ratio of 1:1 in the phenolic extraction from 
A. lakoocha leaves by using 150g of A. lakoocha leaves, it 
showed the absorption value of phenolic compound 
extracted from A. lakoocha leaves (Y) .420.  nm, and it was 

substituted in Equation 1. The received phenolic 
concentration (X) was equal to 40.5 mg/ml from Table 1. 
 

The Acaricidal Activity of A. lakoocha Leaf Extracts 

against R. (B.) microplus 

According to the calculation of percentage of cattle 
tick mortality with various concentration levels of A. 
lakoocha leaf extracts (400, 800 and 1600μg/ml), it was 
discovered that mortality rate of cattle ticks was increased 

depending on higher level of concentrations. When 
compared with the control group (distilled water), it was 
found that all concentrations had higher mortality than the 
control group that the highest mortality rate of cattle ticks 
was 72% with the concentration of 1600μg/ml (Fig. 2). 

 
Efficacy of Phenolic Compounds in A. lakoocha Leaf 

Extracts on Propagation of R. (B.) microplus 

Table 2 shows the efficacy of A. lakoocha leaf 

extracts on propagation of cattle ticks within 15 days at 
various concentrations. It shows the propagation index 
was lower when compared with the control group and at 
the concentration of 1600μg/ml. The lowest index of egg 

laying was 0.14%. It was also observed that the inhibited 
reproduction was higher when the extract concentration 
was increased. At the concentration of 1600μg/ml, the 
highest percentage of propagation inhibition was 49. 
Moreover, each experimental group was statistically 

significant (P<0.05) which suggested that A. lakoocha 
leaves extract has efficacy against inhibition of cattle tick 
breeding. 
 

The LC50 Determinations of A. lakoocha Leaf Extracts 

against R. (B.) microplus 

The lethal concentration fifty (LC50), 95% confidence 
interval and slope were determined from the 24-hour counts 

using the Probit analysis method described by StatPlus 
program that shown in the graph of Fig. 3. The 
concentration of A. lakoocha extract 1600 µg/ml had LC50 
as 1050µg/ml that could provide tick mortality rate at 50%. 

 
 
Fig. 1: The standard curve of phenolic compound. From this 

graph the equation obtained from the analysis is y=0.5316-

0.0507. Equation 1. R2 value=0.9829 which is the value 

represents the relationship between X-axis and Y-axis: X-axis is 

standard concentration of gallic acid (mg/ml): Y-axis is 

absorption value with UV-vis-spectrophotometer at 765 nm light 

absorption.  

 

 
 
Fig. 2: The mortality percentage of cattle ticks in each 

concentration of phenolic extracts. 
 

 
 
Fig. 3: The lethal concentrations of 1600µg/ml crude extract 

from A. Lakoocha leaves. 
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Table 1: The concentration of phenolic crude extract from A. 

lakoocha leaves  

Substitution in equation Crude extract from A. 

lacucha leaves (mg/ml) 

Absorption (y) 

Concentration of phenolic extract (X) 

0.24 

0.54 

 
Table 2: Efficacy of phenolic from A. lakoocha leaves to show 

as index of egg laying and inhibition fecundity index 

Concentration (µg/ml) Body weight/Repeat (g) IE IF 

Control group 0.1286±0.0558a 0.22a - 

400 0.0968±0.0024a 0.18a 28.14a 

800 0.1012±0.0414ab 0.17a 32.18a 

1600 0.0714±0.0036b 0.14b 49.00b 

a,b=95% CI (P<0.05), IE =Index of egg laying, IF=Inhibition of 

fecundity. 
 

DISCUSSION 

 

The acaricidal effect of A. lakoocha leaves is resulted 

from tannin in leaf layer. According to previous studies, 

the efficiency of plant extracts is considered as the 

alternative treatment to arthropod control because they are 

a rich source of the secondary metabolites with active 

acaricidal activity, including terpenes, stilbenes, 

coumarins, acids, alcohols, sulfide compounds, tannins 

and aldehydes from essential oils (Fernández-Salas et al. 

2011; Rosado-Aguilar et al. 2017). They present different 

action mechanisms in controlling ticks such as inhibition 

of feeding and chitin synthesis, decreased growth, 

development and reproduction and behavioral alterations; 

without adverse effects  to  non-target  species  (Arceo-

Medina et al. 2016).  
The experimental results revealed that all 

concentrations of A. lakoocha leaf extracts had higher 

effect on the mortality of ticks than the control group, and 

also the highest mortality rate of cattle ticks was 72% with 

the concentration of 1600 μg/ml. This indicates that if A. 

lakoocha leaf extracts were used properly, their botanical 

acaricide could be effective in controlling cattle ticks, 

which will be one of the eco-friendly ways for the organic 

cattle farming systems. 

This research is an initial study of A. lakoocha leaf 

extract against cattle tick, the results suggested that the 

extract was effective to get rid of cattle ticks; however, the 

more toxicity of the extract has not been studied. Some 

types may be harmful to death if high quantity of them 

were applied or misused. The toxins in plants often 

contain alkaloid, some types of alkaloid are not toxic, but 

some types are very toxic. Plants play an important role in 

the prevention of insect pests due to the presence of the 

active alkaloids, which is related to the findings on the 

study of acaricidal activity of secondary metabolites from 

crude extract plants (Vernonia amygdalina, Calpurnia 

aurea, Schinus molle, Ricinus communis, Croton 

macrostachyus, and Nicotiana tabacum) against R. 

decoloratus and R. pulchellus in an in vitro adult 

immersion test with crude extract plants Quadros et al. 

(2020). Additionally, Islam et al. (2018) reported that 

ethanolic extracts from Magonia pubescens St. Hil 

(Sapindaceae) revealed no significant differences in 

larvicidal activity (90-100%) against B. microplus. In our 

study, phenolic extracts were found to have comparatively 

less efficacy than methanolic extracts (72% death in 48 

hrs with 1600μg/ml). The 90% tick mortality was 

recorded in 3% aqueous extract concentration after 36 

hours interval; it could be the best cost-effective 

alternative. A study carried out by Nyahangare et al. 

(2019) showed that the treatment of aqueous neem seed 

oil extracts at concentration level of 1.6% and 3.2% were 

against eggs, nymphs and adult stages of Hanatolicum 

excavatum, suggesting that these two acaricide 

concentration levels could be applied for the effective 

control of cattle ticks. 

Notably, PEG was considered as a negative control 

group for verifying the efficacy of phenolic compound of 

A. lakoocha leaf extracts in eliminating cattle tick because 

this chemical has ability to easily bind to the phenolic 

compounds that present in A. lakoocha leaf extracts. As a 

result, the bound phenolic compounds are unable to 

remove the entire ticks (Makkar 2003). Experimentally, 

we found that when PEG was added to A. lakoocha leaf 

extracts, the mortality percentage was equal to 0. This 

finding indicates that the phenolic compound is the main 

bioactive compound in A. lakoocha leaf extracts, which 

had effect on the mortality of cattle ticks. 
At present, Probit system has been applied in the 

analysis by calculating Lethal Concentration 50 (LC50) 
because it is precisely method and accurate. LC50 value 
means the concentration of the toxin that caused the death 
of the experimental animals in the specified period. 
However, if LC50 value has high numeric value, such 
substances will have less danger. Due to receiving large 
quantity, the experimental animals would be dead as half 
of tested animal group While low numerical values 
indicate highly severe toxicity, it means receiving of little 
amount would cause mortality of half of tested animals. 
Our results showed that LC50 value was equal to 1050 
µg/ml that could provide tick mortality rate at 50%. 
However, the toxicity of A. lakoocha leaves to animals 
and humans has not been observed in this study. 

Thus, leaves are the important sources of bioactive 
compound, which could be used as a potent natural 
acaricide against tick instead of the synthetic chemical 
acaricides. Our findings could serve as alternative, 
environmentally friendly tick control strategies with lower 
chance of the development of resistance. Importantly, 
further studies of the extract activity and their potential as 
tick control agents, including extraction and effective 
preparation should be conducted to apply in medical and 
veterinary fields in the future. However, further research 
is needed to identify the chemical structures of crude 
extract compounds of leaf extracts from A. lakoocha, 
responsible for getting rid of cattle ticks, since the 
obtained crude phenolic extracts could serve as a great 
promise for utilized as biocidal active substance against 
pests and diseases that afflict plants and animals, 
including humans. Phytochemicals generally are regarded 
as research compounds because these approaches can 
proof biological activity in the products of metabolism of 
plants. Furthermore, phytochemical research has 
applications in the pharmaceutical industry, including 
organic cattle farming Braga et al. (2018). 
 

Conclusion 

The A. lakoocha leaf extract at the concentration of 
1600μg/ml had the most effectiveness against mortality 
rate, index of egg laying and percentage of tick breeding 
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inhibition at 72%, 0.14 and 49%, respectively, compared 
with the control group and other concentrations. In 
addition, the LC50 value of A. lakoocha leaf extract was 
equal to 1050μg/ml. 
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