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______________________________________________________________________________________________________________ 

 Abstract: The objective of the present study was to evaluate the larvicidal properties of the whole plant extract of 

Psychotria octosulcata. This plant has higher potential in controlling the larvae of mosquitoes. These larvae are the 

important ailments which is responsible for the spread of malaria, filariasis, dengue, yellow fever, chikungunya, 

Japanese encephalitis etc. The initial laboratory trial was conducted to estimate the effectiveness of ethanolic 

extracts of dried entire plants of Psychotria octasulcata (family Rubiaceae) at varied concentrations. Larvicidal 

bioassay experiments were performed on early third instar larvae of laboratory raised mosquitos in aseptic 

conditions, in accordance with WHO regulations (WHO, 2005), with minor modifications. Fifty Larvae of the early 

third instar of Ae. aegypti mosquito species (in 500 ml beakers) were exposed to 20, 40, 60, 80 and 100 ppm 

extracts of dried entire plants of Psychotria octasulcata. The findings clearly demonstrated the effectiveness of using 

plants to control insects as a substitute technique for reducing the harmful effects of pesticide/chemicals to the 

environment. As a result, the extract of Psychotria octosulcata is promoted as a more biodegradable and selective 

agent. The plant Psychotria octosulcata exhibits a realistic mortality outcome for filarial vector larvae, according to 

this study. This repels mosquitoes while being safe for both individuals and communities.  
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            ______________________________________________________________________________________________________________ 

 

Introduction 

The presence of mosquitoes is regarded as the 

most significant component of arthropod diseases. 

They are known to transmit various diseases to 

humans and are a major cause of health problems 

in many countries. A bite from a mosquito can lead 

to a local skin reaction (Gupta et al., 2019). They 

may also spread dangerous infections and 

parasites to humans. Some of the most common 

diseases that are carried by mosquitoes include 

dengue, yellow fever, chikungunya, and filariasis. 
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However, there is a high likelihood that these 

diseases will be reintroduced in the future due to 

the development of resistance by the insects. Poor 

drainage, particularly during rainy seasons, fish 

ponds, irrigation canals, and rice fields all 

contribute to the prevalence of mosquitoes. This 

offers mosquitoes a better environment to breed 

(Bobbarala et al., 2009; Vadnere et al., 2011). 

Research for a larvicidal substance derived from 

natural sources has aroused significant attention. 

The continued use of synthetic chemicals, 

household sprays, and pesticides for mosquito 

control builds up resistance in mosquito against 

these pesticides/chemicals (Vijayabhaskar et al., 

2013). Development of physiologically active 

natural chemical components that  act as larvicidal 

is essential to overcome risk to humans and 

harmful accumulated residues (Verma  et al., 

2010; Kumar et al., 2012). This has made it 

necessary to develop indigenous vector control 

methods that are cost-effective, environmentally 

safe, and biodegradable (Bhagat  et al., 2010). The 

present study evaluated the larvicidal efficacy of 

whole plant extract of Psychotria octosulcata 

against 3rd instar larvae of Ae. aegypti. The findings 

of the current study will help further research into 

the creation of novel mosquito-controlling 

chemicals based on bioactive components of local 

plant sources.  

Materials and Methods 

Collection and Authentication of the Plant 

The healthy plants of Psychotria octosulcata Talbot  

they had been collected from the Kolli Hills region 

of Western Ghats, Tamil Nadu, India. The plant 

was identified and authenticated by the Botanical 

survey of India, Tamil Nadu Agricultural 

University, Coimbatore 641003 (Plant Authenti-

cate certificate No. BSI SRC/5/23/2021/Tech.-

300).  

Preparation of Extract 

Psychotria octosulcata plant was thoroughly 

washed with double-distilled water and then 

whole plant parts were properly dried in shade for 

2-3weeks. 20 g of the whole Psychotria octosulcata 

plant was sliced into little pieces. The coarsely 

chopped parts were then mixed with 100 ml of 

ethanol. After 24 h the extract was filtered using 

Whatman Filter Paper No. 1. 

Mosquito rearing  

Ae. aegypti mosquito were procured from National 

Institute of Communicable Disease Centre 

(Mettupalayam, India) and maintained at Research 

Laboratory . Mosquito larvae were grown in the 

laboratory (29±3°C, RH 75-85%) in plastic bowls 

with enough larval feeding (1:1) of yeast powder 

and dog biscuit. Additional conditions for 

mosquito larvae development were maintained in 

accordance with the WHO (2014) standard 

procedure. The WHO guideline advised using third 

instar larvae for the larvicidal bioassay. 

Larvicidal bioassay 

Larvicidal bioassay experiments were carried out 

on early third instar larvae of laboratory grown 

mosquitos in aseptic conditions according to WHO 

regulations (WHO, 2005), with minor modifica-

tions. Fifty Aedes aegypti mosquito larvae (in 500 

ml beakers) were exposed to 20, 40, 60, 80, and 

100 ppm of Psychotria octosulcata extract. Each 

test was replicated three times. Control 

mosquitoes were exposed to the solvent for 24 h. 

The larvae were not fed during the experiment, 

and all other growth parameters were maintained 

constant. The larval mortality was recorded for 24 

h after exposure to Psychotria octosulcata extract. 

All nonresponsive mosquito larvae were deemed 

dead. Mortality per cent was calculated using the 

following formula:  

Larval mortality (%)= (Number of dead larvae/ 

Number of test larvae) × 100  

Statistical analysis  

The Probit analysis calculated the lethal 

concentration (LC50 and LC90), 95% confidence 

limits (CL) for the ethanolic extract of Psychotria 

Octosulcata. All the experimental data are 

expressed as mean ± SE (standard error) and were 

assessed using one-way ANOVA, followed by 

Tukey's multiple range tests. All investigations 

were achieved with SPSS 18.0 software. 
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Fig. 1: Per cent larval mortality of Ae. aegypti against ethanolic extract of Psychotria octosulcata. Significant 

differences between treatments were indicated by different letters above each column (one-way ANOVA, 

Tukey's HSD test, P0.05). 

 

Table 1: Larvicidal activity  of the ethanolic extract of Psychotria octosulcata against Ae. aegypti 

Target LC50 (LC90) 

95% confidence limit LC50 

(LC90) 
Regression 

equation 
χ2 

LCL UCL 

3rd 

instars 
45.71(91.75) 

40.64 

(84.76) 

50.23 

(101.16) 

X=+0.030 

Y=−0.516 

2.15 n.s. 

       LC50 is a lethal concentration that kills 50% of exposed organisms, whereas LC90 kills 90% of exposed   organisms, LCL lower confidence limit, UCL upper confidence limit, χ2 chi-square test, n.s. not significant 

 

Results and Discussion 

After 24 h of treatment, the ethanolic extract of 

Psychotria octosulcata demonstrated larvicidal 

efficacy against Aedes aegypti 3rd instar larvae in a 

dose-dependent manner (Fig. 1). The larvicidal 

activity of ethanolic extract against Aedes aegypti 

3rd instar larvae was reported to be significantly 

effective with LC50 and LC90 values. The LC50 and 

LC90 values for the ethanolic extract were 45.71 

and 91.75 ppm, respectively (Table 1).  

 There is a widespread awareness of the need 

to employ natural, environmentally acceptable 

substances for larvicidal activity. Recent years 

have seen an increase in the risk of mosquito bites, 

and the annual mortality toll from diseases spread 

by mosquitoes has led to a loss of socioeconomic 

prosperity in many nations. Because of pesticide 

resistance in vectors and environmental 

imbalance, chemical mosquito control is now not 

safe. Chemical or synthetic insecticide application 

has negative long-term impacts, thus it does not 

produce precise results. Alternative mosquito 

control techniques are therefore required. This 

study found that the complete Psychotria 

octosulcata plant's ethanolic extracts had a dose-

dependent effect on mosquito larvae, which is 

consistent with previous research. Therefore, the 

effects of the Psychotria octosulcata whole plant 

extract on the larvae may contribute to the 

mechanism of action. Other investigations also 

reported that the phytochemicals flavonoids, 

phenols, terpenoids, and saponins present in 

Psychotria octosulcata (Mariyammal and 

Kavimani, 2013). The aforementioned claim may 

therefore strengthen the possibility that the 
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flavonoids, phenols, glycosides, and tannins 

present in the whole plant of Psychotria 

octosulcata are also responsible for the plant's 

larvicidal effect. This study's findings provided 

evidence that Psychotria octosulcata whole plant 

extracts have larvicidal properties against 

mosquito larvae. 

Conclusion 

In summary, the findings of our investigation 

demonstrate that Psychotria octosulcata leaf 

extract was effective in suppressing mosquito 

larvae. Thus, Psychotria octosulcata  has the 

potential to be a mosquito larvicide. More 

researches are needed to determine the plant 

extract's potential for widespread use in mosquito 

control and other insecticidal qualities. 
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