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Abstract 
The aims of this study was to know anthelmintic efficacy through determine the 

concentration, duration, and interaction between concentration and duration of raw kepok 
banana peel ethanol extract against mortality rate of Ascaridia galli using in vitro method. 
Present study was used completely randomized design. This method of this study was used 
a total of 600 samples of Ascaridia galli with length of 7-11 cm without differentiating their 
sex. The concentration of raw kepok banana peel ethanol extract was divided into 25%, 50% 
and 75%. Physiological saline solution and piperazine citrate 10 mg/ml were being used as 
negative and positive control. Each treatment then being replicated six times. The recording 
of mortality rate was done at 2, 4, 6, 8 and 10 hours of observation. Ascaridia galli was 
confirmed death if there was no movement while triggered by anatomy tweezers and dipped 
in slightly warm water (50 0C). The data obtained was analyzed using ANOVA factorial and 
continued with Duncan Multiple Range Test by SPSS 26 for Windows. The results were 
showed that in 75% concentration and 10 hours of treatment can cause the highest mortality 
rate against Ascaridia galli. Interaction between concentration and duration of treatment 
reveals that 75% concentration of raw kepok banana peel ethanol extract in 10 hours of 
observation was recorded causing the highest mortality rate against Ascaridia galli. 
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Introduction 

Currently in developing country such as 
Indonesia, domestic chicken farming play 
important role for the economic development 
among community (Hidayat, 2012). The 
prospect of domestic chicken farming has a 
promising opportunity in the future, 
considering that the demand for poultry meat 
and poultry eggs were continues to increase in 
accordance with the increase of income, as well 
as public knowledge regarding fulfilling 
nutrition in order to increase the need of animal 
protein for families (Pabala, 2016). 

In the development of domestic chicken 
farming there are several factors that can affect 
production, one of which is a disease caused by 
parasites. Ascaridia galli (A. galli) infection can 
cause significant economic loss every year. 
Chickens with naturally infected or artificially 
infected with this parasite possibly have 
abnormal growth and decreased body weight 
gain (Zalizar and Rahayu, 2001; Soulsby, 1986) as 

well as decreased in total egg production 
(Zalizar and Satrija 2009). 

The effective control measure for worm 
infection is to combine good livestock 
management and the provision of anthelmintics 
in order to eliminate the parasitic worms from 
the internal organs of livestock (Istyan, 2015). 
According to Ahmad (2014), controlling worm 
infection by using synthetic anthelmintic 
treatment for livestock will cause a negative 
impact such as drug resistance and the high 
price of the drug which is not affordable for local 
farmers. Previous studies have shown that A. 
galli was resistant to specific anthelmintics such 
as benzimidazole, imidothiazole-
tetrahydropyrine and macrocyclic lactones (Max 
et al., 2002; Kaplan, 2004). This drug resistance 
is caused by incomplete treatment with the 
prescribed dose and withdrawal time (Butaye et 
al., 2003; Ozaraga et al., 2015). The increasing 
incidence of resistance and the increasing of 
consumer awareness of animal products that are 
wanted to free from drug residues, become a 
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new approach on new anthelmintics research 
(Mubarokah et al., 2019). 

Currently, many people are returning to 
using herbal plants as an alternative treatment 
for infectious disease. The advantage of herbal 
medicine lies in the principle which using 
natural compounds, so that the negative side 
effects can be minimized (Wulandari, 2016). 

In Indonesia, there are more than 20,000 
types of herbal plants, but only 1000 species were 
known through valid data and only about 300 
species had been used in medicine aspect 
(Wulandari, 2016). One of the many types of 
herbal plants which easily found in Indonesia is 
the banana plant. Utilization of bananas is not 
only as food but also can be used as a treatment 
for certain disease. A part of the banana plant 
that can be used as a treatment is banana peel. 

The kepok banana peel contains alkaloids, 
saponins, flavonoids and tannins (Hasma and 
Winda, 2019), which weel known that these 
compounds can act as anthelmintics. Saponins 
are active compounds that inhibit the 
mechanism of cholinesterase, so that the worms 
will experience spastic muscle paralysis and 
eventually lead to death (Alaydrus, 2016). Plants 
containing tannins are also known to have 
anthelmintic effects (Ningsih et al., 2013). 
Tannins can damage the cell membranes, 
causing worms to paralyze and the death occurs 
(Tiwow et al., 2013). Pappa et al. (2019) stated 
that tannin compounds were able to dissolve 
proteins in nematode eggshells, causing failure 
of embryo development, unhatching of eggs due 
to damage in sheath proteins, especially in early-
phase eggs that had not yet formed nematode 
larvae. The content of tannin is higher in the 
skin of unripe bananas (Djunaidi et al., 2014). 
Banana fruit contains an average of 11.21% 
flavonoids and 24.6% in banana peel (Dinastutie 
et al, 2015). 

Ethanol extract of raw kepok banana peel is 
expected to be an alternative treatment for 
ascaridiasis based on herbs so that the risk of 
resistance can be minimized. Based on the 
description above, it can be used as a basis for 
researching the anthelmintic potency of ethanol 
extract of raw kepok banana peel (Musa 
paradisiaca L.) against A. galli using in vitro. 
 

Materials and Methods 
This study was a completely randomized 

factorial design was applied. This study was used 
A. galli worms obtained from the small intestine 
of native chickens at Wonokromo Market, 
Surabaya City. Total of 600 samples of A. galli 

with length of 7-11 cm without differentiating 
their sex. The concentration of raw kepok 
banana peel ethanol extract was divided into 
25%, 50% and 75%. Physiological saline solution 
and piperazine citrate 10 mg/ml were being used 
as negative and positive control. Each treatment 
then being replicated six times. The recording of 
mortality rate was done at 2, 4, 6, 8 and 10 hours 
of observation. Ascaridia galli was confirmed 
death if there was no movement while triggered 
by anatomy tweezers and dipped in slightly 
warm water (50 0C).    

The data obtained were analyzed by 
factorial ANOVA transformed by √y% and 
followed by 5% Duncan's Multiple Range Test to 
determine whether there was an effect of the 
given treatment and to determine the significant 
effect of one treatment with another. Statistical 
analysis was done using Statistical Program 
Service and Solution (SPSS) version 26. 
  

Results and Discussion 
The mortality of A. galli were recorded 

every 2 hours, 4 hours, 6 hours, 8 hours and 10 
hours. Based on results, the duration of dipping 
treatment has effect on mortality of A. galli 
proven by the highest mortality rate was 
recorded in 10 hours.  

 
 

Figure 1. Graphic of the mortality rate of A. galli 
in various treatment and duration.  
 
The effect of various dose of treatment 

The results of the treatment group with 
the ethanol extract of raw kepok banana peel 
showed that the mortality of A. galli was 
significantly different between treatments. The 
mortality rate of A. galli was recorded higher in 
the higher dose of treatment. Treatment of 75% 
raw kepok banana peel ethanol extract was 
recorded as the most effective dose compared to 
the other treatments. 
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Table 1. The effect of treatments against 
mortality rate of A. galli 

Treatments Mean±SD 
 K- 0.02a ±0.00 

P1 0.37b ±0.18 

P2 0.48c ±0.15 

P3 0.75d ±0.23 

K+ 0.87e ±0.21 
a,b,c,d,e Different superscript shows significant 
difference in statistical analysis (p<0.05). 
 
The effect of duration of treatment 

The mortality of A. galli was already 
recorded in 2 hours and increase every 2 hours 
of observation. The highest mortality rate was 
recorded in 10 hours of treatment. 
 
Table 2 The effect of duration against mortality 
of A. galli  

Waktu Mean±SD 
 2 hours 0.30a ±0.25 

4 hours 0.44b ±0.30 

6 hours 0.53c ±0.34 

8 hours 0.58cd ±0.36 

10 hours 0.63d ±0.37 
a,b,c,d Different superscript shows significant 
difference in statistical analysis (p<0.05). 

 
The interaction between treatment and 
duration 

Based on the results, raw kapok banana 
peel was recorded have anthelmintic 
mechanism against A. galli in 2 hours of 
treatment. Moreover, the mortality rate of A. 
galli was increase in accordance with the 
addition hours and also significantly increase 
every 2 hours of treatment. 

The interaction between various dose of 
treatment and duration using raw kapok banana 
peel have significant effect against the mortality 
rate of A. galli. The higher dose and duration of 
treatment was proven and recorded to be the 
cause of higher mortality rate. 

According to Hasma and Winda (2019), it 
was found that the ethanol extract of raw kepok 
banana peel contains alkaloids, saponins, 
flavonoids and tannins which can act as 
anthelmintics. The extraction process serves to 
isolate secondary metabolites from the peel of 
the kepok banana. Suhendra et al. (2019) states 
that the basic principle of extraction is like 
dissolves like, where the solubility of a 
compound in a solvent is based on the similarity 
of polarity between the solvent and the 

extracted compound. Ethanol solvent was used 
in the extraction process because it can dissolve 
compounds from less polar to polar. One of the 
compounds that can be dissolved by ethanol is a 
phenolic compound. Ethanol can dissolve 
phenolic compounds because it is able to 
degrade cell walls so that bioactive compounds 
are more easily removed from plant cells. 

 
Table 3 The interaction between treatment and 
duration against mortality rate of A. galli. 

Treatment Duration  Mean±SD 

K- 

2 hours 0.02a ± 0.00 

4 hours 0.02a ± 0.00 

6 hours 0.02a ± 0.00 

8 hours 0.02a ± 0.00 

10 hours 0.02a ± 0.00 

K+ 

2 hours 0.58de ± 0.31 

4 hours 0.83fg ± 0.11 

6 hours 0.96fgh ± 0.05 

8 hours 0.98gh ± 0.03 

10 hours 0.99h ± 0.00 

P1 

2 hours 0.17a ± 0.18 

4 hours 0.33b ± 0.12 

6 hours 0.41bc ± 0.12 

8 hours 0.44bcd ± 0.15 

10 hours 0.52cde ± 0.18 

P2 

2 hours 0.32b ± 0.06 

4 hours 0.41bc ± 0.10 

6 hours 0.45bcd ± 0.11 

8 hours 0.55cde ± 0.12 

10 hours 0.66e ± 0.11 

P3 

2 hours 0.42bc ± 0.16 

4 hours 0.62e ± 0.17 

6 hours 0.81f ± 0.07 

8 hours 0.93fgh ± 0.02 

10 hours 0.97gh ± 0.01 
a,b,c,d,e,f,g,h Different superscript shows significant 
difference in statistical analysis (p<0.05).  

 
The anthelmintic effect of raw kepok 

banana peel ethanol extract was proven by 
observing the mortality of A. galli after being 
treated using in vitro measure. In the negative 
control, A. galli was immersed in physiological 
saline solution because in physiological saline 
did not have anthelmintic active compound 
(Meritha, 2019). Physiological saline solution 
can protect biological cells during the storage 
process because it is isotonic and can maintain 
not only appropriate osmotic pressure but also 
electrolyte balance (Ekawasti et al., 2017). 
Piperazine citrate was used as a positive control. 
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Piperazine citrate was used as a comparison 
which aims to determine the concentration of 
ethanolic extract of raw kepok banana peel 
which is effective as an anthelmintic. Piperazine 
citrate is well known as the drug of choice in the 
treatment of ascaridiasis (Latifah, 2019). The 
mechanism of action of piperazine citrate is to 
block acetylcholine at the neuromuscular 
junction site, then causing paralysis in parasitic 
worms (Subekti et al., 2013). 

Based on the results of the study, ethanol 
extract of kepok banana peel with a 
concentration of 75% resulted in the highest 
number of A. galli mortality rate compared than 
concentrations of 25% and 50%. These results 
are in accordance with what Asmaydo et al. 
(2019) who stated that the higher the 
concentration used for treatment, the faster the 
solution has effectiveness in parasite worm 
elimination. The 10 hours of in vitro treatment 
shows the highest mortality rate. This is because 
the longer of the duration, the direct contact 
that occurs between A. galli worms with the 
active compounds of raw kepok banana peel 
extract also becomes longer, so that more active 
compounds are absorbed by the worms (Jannah 
et al., 2017). From data processing, it is known 
that there is an interaction between the 
administration of extracts with various levels of 
concentration and the duration of immersion 
against the mortality rate of A. galli. Those 
results were in accordance with the study of 
Jannah et al. (2017) who states that the longer 
duration and the higher the concentration of 
treatment potentially affect the mortality rate of 
parasite worms. 

Ethanol extract of raw kepok banana peel 
has been proven to have active compounds as 
anthelmintics, namely alkaloids, saponins, 
flavonoids and tannins (Hasma and Winda, 
2019). Anthelmintic are a compounds that play 
role to eliminate or remove worms from the 
digestive tract or the organs and tissues of host 
which used as parasite predilection (Simamora, 
2011). In parasitic worms, alkaloids have main 
activity on the nervous system that can stop 
nerve cell impulses, then causing paralysis in A. 
galli (Utami, 2017). According to Alaydrus 
(2016), saponin compounds have an 
anthelmintic effect by inhibiting the mechanism 
of cholinesterase enzyme. The cholinesterase 
enzyme is inhibited by preventing the enzyme 
from hydrolyzing acetylcholine, as a result, 
acetylcholine will slightly accumulate 
(Siswandono, 2016). According to Himah (2017), 
the accumulation of acetylcholine was lead to 

chaos effect in the impulses delivery system to 
muscle cells. This situation causes the impulses 
to be discontinued, then causeing muscles to 
spasm condition, and eventually paralysis then 
lead to death. Several flavonoid compounds that 
have been studied have anthelmintic activity, 
such as flavones (2-phenyl chromone) which 
have anthelmintic activity against nematodes 
and affect glycogen metabolism (Ridwan et al., 
2020). Tannin compounds have anthelmintic 
efficacy by interfering with energy formation 
through inhibit oxidative phosphorylation and 
bind to glycoprotein-free proteins in the cuticle 
which can cause death of parasitic worm 
(Parvathy et al., 2012). 

 

Conclusions 
The concentration level of raw kepok 

banana ethanol extract had an effect on the 
mortality rate of A. galli. Observation period also 
have significant effect against the mortality rate 
of A. galli. There was an interaction between the 
various doses with the duration of observation 
against the mortality rate of A. galli. In present 
study, the highest results in mortality rate of A. 
galli was recorded at 95.8% with the 
concentration and duration of treatment were 
recorded at 75% and 10 hours respectively. 
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