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Rozirwan1*, Muhtadi2, Tengku Zia Ulqodry1, Redho Yoga Nugroho2, Nadila Nur Khotimah2, 

Fauziyah1, Wike Ayu Eka Putri1, Andi Agussalim1, Che Abd Rahim Mohamed3 
 

1Department of Marine Science, Faculty of Mathematics and Natural Sciences, Universitas 
Sriwijaya, Indralaya 30862, South Sumatra, Indonesia 

2Environmental Management Study Program, Graduate Program, Universitas Sriwijaya, 
Palembang 30139, Indonesia 

3Faculty of Science and Technology,Universiti Kebangsaan Malaysia, 43600 UKM Bangi, 
Selangor, Malaysia 

Email: rozirwan@unsri.ac.id 
 

Abstract 
 
Toxic bioactive compounds can be obtained from various mangrove plants that have the potential to 
be developed in agriculture as bioinsecticides. The coast of South Sumatra has relatively abundant 
Avicennia marina and Excoecaria agallocha vegetation. This study was conducted to analyze the 
bioactivity of insecticides and the phytochemical profiles of mangrove leaves A. marina and E. 
agallocha was extracted with methanol, ethyl acetate, and n-hexane from the most toxic extract 
fraction. Samples were obtained from the Barong River in Sembilang National Park, Banyuasin 
Regency. The insecticidal activity of the samples was carried out on Gryllus bimaculatus and 
Tenebrio molitor. Furthermore, the phytochemical profile was analyzed using GC-MS. Based on the 
results of insecticidal activity on G. bimaculatus, the respective LC50 values of A. marina and E. 
agallocha extracts for the hexane fraction were 12,562 mg.L-1 and 15,464 mg.L-1, ethyl acetate 9,986 
mg.L-1 and 10,292 mg.L-1, methanol 6,454 mg.L-1and 6,969 mg.L-1. Whereas in T. molitor, the LC50 

values for the hexane fraction were 10,682 mg.L-1 and 11,070 mg.L-1, ethyl acetate 9,065 mg.L-1 and 
9,269 mg.L-1, methanol 4,799 mg.L-1, and 5,408 mg.L-1. The results of GC-MS analysis on the 
methanol extract of A. marina leaves which contained phytochemical compounds such as alcohol, 
lauric acid, myristic, linoleic, elaidate, stearate, endogenous, olead, phthalic ester, and siloxane. 
Based on the insecticide toxicity category, the insecticidal activity of both A. marina and E. agallocha 
leaves extracts were low and non-toxic. Further research is needed regarding variations in anti-
insecticide of mangrove extract measurements in the future studies. 
 
Keywords: Insecticidal, Mangrove, Phytochemical, Toxicity 
 
 
Introduction 
 

One of the main ways to eliminate food and environmental poverty in the world is to make 
agriculture more environmentally friendly to create a balance between the production of materials 
for population growth and food security (Zegeye et al., 2022). Problems are the main obstacle to 
achieving higher crop production (Souto et al., 2021). So far, the control of agricultural pests is still 
very dependent on synthetic insecticides for land protection and post-harvest crops (Bertomeu-
Sánchez, 2019). The use of synthetic insecticides can cause failure in pest control due to unwanted 
side effects on plants and the rapid evolution of insecticide resistance in agroecosystems (Alfaro-
Tapia et al., 2021). It not only impacts plants and the environment, but also humans who are in direct 
contact with synthetic insecticides that can cause cancer, hypertension, kidney failure, lung damage, 
and neurological disorders (Krishnamurthy et al., 2020). Therefore, discoveries related to new 
natural pesticides are urgently needed to prevent damage to crops and not to the environment 
(Rahman et al., 2021).  
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Abstract
Toxic bioactive compounds can be obtained from various mangrove plants that have the potential to be developed in
agriculture as bioinsecticides. The coast of South Sumatra has relatively abundant Avicennia marina and Excoecaria
agallocha vegetation. This study was conducted to analyze the bioactivity of insecticides and the phytochemical pro�les
of mangrove leaves A. marina and E. agallocha was extracted with methanol, ethyl acetate, and n-hexane from the most
toxic extract fraction. Samples were obtained from the Barong River in Sembilang National Park, Banyuasin Regency.
The insecticidal activity of the samples was carried out on Gryllus bimaculatus and Tenebrio molitor. Furthermore, the
phytochemical pro�le was analyzed using GC-MS. Based on the results of insecticidal activity on G. bimaculatus, the
respective LC  values of A. marina and E. agallocha extracts for the hexane fraction were 12,562 mg.L and 15,464
mg.L , ethyl acetate 9,986 mg.L and 10,292 mg.L , methanol 6,454 mg.L and 6,969 mg.L . Whereas in T. molitor, the
LC values for the hexane fraction were 10,682 mg.L and 11,070 mg.L , ethyl acetate 9,065 mg.L and 9,269 mg.L ,
methanol 4,799 mg.L 1, and 5,408 mg.L . The results of GC-MS analysis on the methanol extract of A. marina leaves
which contained phytochemical compounds such as alcohol, lauric acid, myristic, linoleic, elaidate, stearate, endogenous,
olead, phthalic ester, and siloxane. Based on the insecticide toxicity category, the insecticidal activity of both A. marina
and E. agallocha leaves extracts were low and non-toxic. Further research is needed regarding variations in anti-
insecticide of mangrove extract measurements in the future studies.
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