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Abstract
Malaria remains a major global health concern, particularly in tropical and subtropical regions, with 
Anopheles mosquitoes serving as the primary vectors of Plasmodium parasites. The widespread 
use of synthetic insecticides has led to resistance in mosquito populations and raised concerns 
about environmental and human health impacts. Consequently, eco-friendly alternatives are ur-
gently needed. This study evaluated the larvicidal activity of the aqueous extract of Ixora leaves 
against Anopheles larvae under laboratory conditions.

Larvae were exposed to graded concentrations of the extract (7.5–95.7 mg/L), and mortality was 
recorded after 24 hours. Mortality increased in a dose-dependent manner, ranging from 12.71% 
at 7.5 mg/L to 63.55% at 95.7 mg/L. Probit regression analysis revealed a strong correlation be-
tween log-concentration and mortality response (R² = 0.82). The LC({50}) and LC({95}) values 
were estimated at 12.9 mg/L and 33.0 mg/L, respectively.

These findings highlight the significant larvicidal efficacy of Ixora leaf extract, suggesting its po-
tential as a botanical alternative to synthetic insecticides. Further phytochemical characterization, 
toxicity assessment on non-target organisms, and field validation are recommended to support its 
integration into sustainable malaria vector control programs.
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 الملخص
 لا تــزال الملاريــا تمثــل مشــكلة صحيــة عالميــة كبــرى، خاصــة فــي المناطــق الاســتوائية وشــبه الاســتوائية، حيــث تُعــد بعوضــة 
الأنوفيلــس الناقــل الرئيســي لطفيليــات البلازموديــوم. وقــد أدى الاســتخدام الواســع للمبيــدات الحشــرية الاصطناعيــة إلــى 
ظهــور مقاومــة لــدى تجمعــات البعــوض، وأثــار مخــاوف بشــأن التأثيــرات البيئيــة والصحيــة علــى الإنســان. وبنــاءً علــى ذلــك، 
هنــاك حاجــة ملحّــة إلــى بدائــل صديقــة للبيئــة. هدفــت هــذه الدراســة إلــى تقييــم الفعاليــة القاتلــة لليرقــات لمســتخلص أوراق نبــات 

Ixora المائــي ضــد يرقــات الأنوفيلــس تحــت ظــروف مختبريــة.

تــم تعريــض اليرقــات لتركيــزات متدرجــة مــن المســتخلص )7.5–95.7 ملغم/لتــر(، وتــم تســجيل معــدلات الوفــاة بعــد 24 
ســاعة. أظهــرت النتائــج زيــادة فــي معــدل الوفــاة بشــكل يعتمــد علــى الجرعــة، حيــث تراوحــت بيــن %12.71 عنــد تركيــز 7.5 
ملغم/لتــر إلــى %63.55 عنــد تركيــز 95.7 ملغم/لتــر. وكشــفت تحليــات الانحــدار الاحتمالــي عــن وجــود ارتبــاط قــوي بيــن 
)LC95_95(و )LC50_ 50( وقــد قُــدرت قيــم .)R² = 0.82( اللوغاريتــم العشــري للتركيــز والاســتجابة فــي معــدل الوفــاة

عنــد 12.9 ملغم/لتــر و33.0 ملغم/لتــر علــى التوالــي.

تُبــرز هــذه النتائــج الفعاليــة الكبيــرة لمســتخلص أوراق Ixora فــي قتــل يرقــات البعــوض، ممــا يشــير إلــى إمكاناتــه كبديــل نباتــي 
للمبيــدات الاصطناعيــة. ويوصــى بإجــراء المزيــد مــن الدراســات لتوصيــف المكونــات الكيميائيــة النباتيــة، وتقييــم الســمية علــى 

الكائنــات غيــر المســتهدفة، والتحقــق الميدانــي لدعــم دمجــه فــي برامــج مكافحــة نواقــل الملاريــا المســتدامة.

كلمات مفتاحية: أوراق إيكسورا ، نشاط مبيد اليرقات ، الاستجابة للوفيات ، نباتية
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 Introduction

Malaria is one of the most life-threatening vector-borne diseases, causing millions of infec-
tions and deaths annually, particularly in sub-Saharan Africa and Southeast Asia (WHO, 2005). 
Anopheles mosquitoes are the principal vectors of Plasmodium parasites, and their control re-
mains a cornerstone of malaria prevention strategies. However, the extensive and prolonged use 
of synthetic insecticides has resulted in the development of insecticide resistance, environmental 
contamination, and adverse effects on non-target organisms (Abbott, 1925)..

In response to these challenges, research has increasingly focused on plant-derived larvicides as 
eco-friendly alternatives. Botanical extracts are rich in bioactive secondary metabolites such as 
alkaloids, flavonoids, and terpenoids, which have demonstrated insecticidal properties in various 

studies (Pavela, 2018). Ixora, a tropical ornamental and medicinal plant, has been reported to 
possess antimicrobial, antioxidant, and insecticidal activities (Govindarajan et al., 2016).. Never-
theless, its larvicidal potential against Anopheles larvae has not been extensively studied.

The present study was designed to evaluate the larvicidal activity of the aqueous extract of Ixora 
leaves against Anopheles larvae, with a focus on determining LC({50}) and LC({95}) values 
through probit regression analysis (Finney, 1971). The findings aim to contribute to the growing 
body of evidence supporting the use of botanical larvicides in integrated vector management pro-
grams (Sukumar et al., 1991).

Materials and Methods

Collection of larvae

Anopheles larvae were collected from natural breeding sites and reared under laboratory condi-
tions (27 ± 2 °C, 75 ± 5% RH, 12:12 h light-dark cycle).

Preparation of plant extract

Fresh Ixora leaves were washed, shade-dried, and ground into fine powder. Aqueous extraction 
was performed by soaking 100 g of powdered leaves in 1 L of distilled water for 48 hours, fol-
lowed by filtration. The filtrate was concentrated and stored at 4 °C until use.

Bioassay procedure

Larvae (20 individuals per replicate, 3 replicates per concentration) were exposed to graded 
concentrations of the extract (7.5, 20, 35, 65, and 95.7 mg/L). A control group was maintained 
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in distilled water. Mortality was recorded after 24 hours. Abbott’s formula was applied to correct 
mortality when necessary.

Statistical analysis

Mortality data were subjected to probit transformation, and regression analysis was performed to 
estimate LC({50}) and LC({95}) values with 95% confidence intervals.

Results and Discussion

Mortality response

Larval mortality increased with concentration, ranging from 12.71% at 7.5 mg/L to 
63.55% at 95.7 mg/L.

Regression analysis:

•	 R² = 0.82

•	 Slope (b) = 4.03

•	 Intercept (a) = 0.52

•	 LC(_{50}) = 12.9 mg/L

•	 LC(_{95}) = 33.0 mg/L

Concentra-
)tion (mg/L

 Mortality
)%(

Log-concen-
tration

Probit value

Control 0 – –

7.5 12.71 1.104 3.59

20 25.42 1.405 4.16

35 38.13 1.580 4.61

65 50.84 1.706 5.39

95.7 63.55 1.803 6.75

    The aqueous extract of Ixora leaves demonstrated significant larvicidal activity against Anoph-
eles larvae, with relatively low LC({50}) and LC({95}) values. This activity may be attributed to 
phytochemicals such as flavonoids and terpenoids, which are known to disrupt larval physiology 
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(Pavela, 2018).. The results are consistent with previous studies reporting the efficacy of botan-
ical extracts (e.g., neem, Azadirachta indica; Ocimum spp.) against mosquito larvae (Govin-
darajan et al., 2016)..

However, the study was limited to laboratory conditions and did not assess the impact on non-tar-
get organisms. Further research should focus on phytochemical characterization, eco-toxicolog-
ical evaluation, and field trials to validate the practical applicability of Ixora extracts in integrated 
vector management (Benelli & Mehlhorn, 2019).

Conclusion

The aqueous extract of Ixora leaves exhibits strong larvicidal potential against Anopheles larvae, 
with LC({50}) and LC({95}) values of 12.9 mg/L and 33.0 mg/L, respectively. These findings 
support the potential use of Ixora as a natural, eco-friendly larvicide (Sukumar et al., 1991). 
Future studies should aim to isolate active compounds and evaluate their effectiveness under field 
conditions.
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