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ABSTRAK 

 

Santoso, Radityo Dewo Bagus. 2016. Uji Potensi Ekstrak Etanol Daun Sirih (Piper 

betle) Sebagai Insektisida Terhadap Nyamuk Aedes aegypti Dengan 

Metode Fogging. Jurusan Pendidikan Dokter Fakultas Kedokteran 

Universitas Brawijaya Pembimbing (1) dr. Aswin Djoko Baskoro, MS., 

Sp.Park. (2) dr. Danik Agustin Purwantiningrum, M.Kes. 

 

 Aedes aegypti merupakan vektor yang dapat menyebarkan penyakit 

seperti Dengue Hemorrhagic Fever, Yellow Fever, dan Chikungunya. Faktor yang 

bisa meningkatkan prevalensinya antara lain dari faktor lingkungan dan faktor 

individu. Fogging merupakan salah satu tindakan kuratif untuk memutus siklus 

hidup nyamuk. Penggunaan fogging memiliki kelebihan berupa penyebaran 

jangkauan yang cukup luas, sedangkan efek negatifnya dapat menimbulkan 

penurunan imun, pusing, mual, muntah bila terpapar berlebihan. Karena itu 

dipertimbangkan penggunaan insektisida alami yang ramah lingkungan sebagai 

ganti insektisida sintetis, salah satunya dengan daun sirih (Piper betle). Tujuan 

penelitian ini untuk membuktikan ekstrak etanol daun sirih (Piper betle) memiliki 

potensi sebagai insektisida terhadap nyamuk Aedes aegypti dengan metode 

fogging. Penelitian ini merupakan penelitian eksperimental laboratoris (true 

eksperimental-post test only control group design) yang bertujuan untuk 

mengetahui potensi ekstrak daun sirih (Piper betle) sebagai insektisida terhadap 

nyamuk Aedes aegypti. Percobaan dilakukan dengan 4 kali pengulangan dan 

interval waktu yang diamati yaitu jam ke-1, jam ke-2, jam ke-3, jam ke-4, jam ke-

6, dan jam ke-24 dengan menggunakan 25 nyamuk. Konsentrasi yang digunakan 

dibagi menjadi 6 kelompok 20%, 25%, 30%, 35%, kontrol positif (malathion 

0,04%), dan kontrol negatif (solar). Dari uji Kruskal Wallis didapatkan nilai 

signifikan 0.000. Hasil penelitian menunjukkan bahwa pada jam ke-3 konsentrasi 

30% dan 35% memiliki potensi yang sama dengan kontrol positif (p > 0.05, Mann 

Whitney test). Kesimpulan yang dapat diambil adalah larutan ekstrak daun sirih 

(Piper betle) memiliki potensi sebagai insektisida terhadap nyamuk Aedes aegypti 

dengan konsentrasi 30% dan 35%. 

Kata kunci: Daun Sirih (Piper Betle), Aedes aegypti, Insektisida, Fogging 
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ABSTRACT 

 

Santoso, Radityo Dewo Bagus.2016. Potential Test Betel Leaf Ethanol Extract 

(Piper betle) As Insecticides Againts the Mosquito Aedes aegypti with 

Fogging Method. Department of Medical Education Faculty of Medicine, 

University of Brawijaya Supervisor (1) dr. Aswin Djoko Baskoro, MS., 

Sp.Park. (2) dr. Danik Agustin Purwantiningrum, M.Kes. 

 

Aedes aegypti is a vector that can transmit diseases such as Dengue 

Hemorrhagic Fever, Yellow Fever and Chikungunya. There are many factors that 

increase the prevalence of environmental and individual factor. Fogging include in  

curative action that break the life cycle of mosquitoes. The use of fogging has the 

advantage, whereas the negative effects it may cause a decrease in the immune, 

dizziness, nausea, vomit when exposed to much. Because of it was considered by 

using of environmentally friendly natural insecticides instead of synthetic 

insecticides, such as a betel leaf (Piper betle). The purpose of this study to prove 

the ethanol extract of betel leaf has potential as an insecticide against Aedes 

aegypti with fogging method. This study is an experimental research laboratory 

which aims to determine the potential of extracts of betel leaf as an insecticide 

against the Aedes aegypti. Experiments were carried out with four repetitions and 

intervals are observed namely at 1st hour, 2nd hour, 3rd hour, 4th hour, 6th hour, 

and 24th hour using 25 mosquitoes. The concentrations used were divided into 6 

groups of 20%, 25%, 30%, 35%, positive control (malathion 0.04%), and negative 

control (solar). Kruskal Wallis test obtained significant value 0.000. The results 

showed that at all three concentrations of 30% and 35% have the same potential 

as the positive control (p> 0.05, Mann Whitney test). The conclusion is solvent 

extracts of betel leaf has a potential effect as an insecticide against mosquitoes 

Aedes aegypti with a concentration of 30% and 35% 

Key words: Betel Leaf (Piper betle), Aedes aegypti, Insecticides, Fogging 

 

 

 

 

 

 

 

 



vii 
 

DAFTAR ISI 

 

Halaman 

Halaman Judul..............................................................................................  i 

Halaman Pengesahan ..................................................................................  ii 

Kata Pengantar .............................................................................................  iii 

Abstrak (Indonesia) ......................................................................................  v 

Abstract (Inggris) ..........................................................................................  vi 

Daftar Isi   ..............................................................................................  vii 

Daftar Tabel   ..............................................................................................  xi 

Daftar Gambar  .............................................................................................  xii 

Daftar Lampiran ............................................................................................  xiii 

BAB I PENDAHULUAN ...............................................................................  1 

1.1 Latar Belakang .......................................................................................  1 

1.2 Rumusan Masalah ..................................................................................  3 

1.3 Tujuan Penelitian ....................................................................................  3 

 1.3.1 Tujuan Umum ..................................................................................  3 

 1.3.2 Tujuan Khusus ................................................................................  3 

1.4 Manfaat Penelitian ..................................................................................  3 

BAB II TINJAUAN PUSTAKA ......................................................................  4 

2.1 Tinjauan tentang Aedes aegypti .......... ...................................................  4 

 2.1.1 Taksonomi  .....................................................................................  4 

 2.1.2 Siklus Hidup ....................................................................................  4 

 2.1.3 Morfologi Aedes aegypti  .................................................................  5 

  2.1.3.1 Stadium Telur ......................................................................  5 

  2.1.3.2 Stadium Larva .....................................................................  6 



viii 
 

  2.1.3.3 Stadium Pupa .....................................................................  7 

  2.1.3.4 Nyamuk Dewasa .................................................................  8 

 2.1.4 Habitat.............................................................................................  9 

 2.1.5 Bionomik Aedes aegypti ..................................................................  11 

 2.1.6 Kepentingan Medis..........................................................................  12 

  2.1.6.1 Dengue Hemorraghic Fever ................................................  12 

  2.1.6.2 Yellow Fever .......................................................................  13 

  2.1.6.3 Demam Chikungunya ..........................................................  13 

 2.1.7 Pengendalian Nyamuk ....................................................................  13 

  2.1.7.1 Pengendalian Alamiah ........................................................  13 

  2.1.7.2 Pengendalian Buatan ..........................................................  13 

 2.1.8 Syarat Insektisida ............................................................................  14 

 2.1.9 Insektisida .......................................................................................  15 

 2.1.10 Mekanisme Kerja Insektisida .........................................................  15 

 2.1.11 Fogging .........................................................................................  16 

2.2 Tinjauan tentang Daun Sirih (Piper betle)  ..............................................  16 

 2.2.1 Sejarah ............................................................... 16 

 2.2.2 Taksonomi ......................................................................................  17 

 2.2.3 Lingkungan Tumbuh  .......................................................................  18 

 2.2.4 Manfaat  ..........................................................................................  18 

 2.2.4.1 Flavonoid  ....................................................................................  19 

 2.2.4.2 Alkaloid  .......................................................................................  20 

 2.2.4.3 Etanol ...........................................................................................  21 

 

 



ix 
 

BAB 3 KERANGKA KONSEP DAN HIPOTESIS PENELITIAN ...................  22 

3.1 Kerangka Konsep dan Teori  ..................................................................  22 

3.2 Kerangka Berpikir ...................................................................................  23 

3.3 Hipotesis   ..............................................................................................  23 

BAB 4 METODE PENELITIAN ....................................................................  24 

4.1 Desain Penelitian ....................................................................................  24 

4.2 Populasi dan Sampel  .............................................................................  24 

 4.2.1 Populasi  .........................................................................................  24 

 4.2.2 Sampel  ...........................................................................................  24 

 4.2.3 Estimasi Besar Sampel  ..................................................................  24 

4.3 Tempat dan Waktu Penelitian  ................................................................  25 

4.4 Variabel Penelitian  .................................................................................  25 

 4.4.1 Variabel Bebas ................................................................................  25 

 4.4.2 Variabel Tergantung ........................................................................  25 

4.5 Definisi Operasional ................................................................................  26 

4.6 Instrumen Penelitian (Alat dan Bahan) ....................................................  26 

 4.6.1 Peralatan Penelitian ........................................................................  26 

 4.6.2 Bahan Penelitian .............................................................................  26 

 4.6.3 Pembuatan Ekstrak Daun Sirih .......................................................  27 

 4.6.4 Persiapan Nyamuk Aedes aegypti ...................................................  27 

 4.6.4 Skema Penelitian ............................................................................  28 

4.7 Cara Kerja dan Pengumpulan Data ........................................................  29 

 4.7.1 Penyiapan Larutan  .........................................................................  29 

 4.7.2 Pembuatan Larutan Uji  ...................................................................  29 

 4.7.3 Pengamatan ....................................................................................  30 



x 
 

 4.7.4 Pengumpulan Data..........................................................................  30 

 4.7.5 Analisa Data ....................................................................................  30 

BAB 5 HASIL PENELITIAN DAN ANALISA DATA  ....................................   32 

5.1 Hasil Penelitian .......................................................................................  32 

5.2 Analisa Data ...........................................................................................  33 

BAB 6 PEMBAHASAN ................................................................................  36 

BAB 7 PENUTUP .........................................................................................  41 

7.1 Kesimpulan  ............................................................................................  41 

7.2 Saran    ..............................................................................................  41 

DAFTAR PUSTAKA  ....................................................................................  42 

PERNYATAAN KEASLIAN TULISAN .........................................................  46 

LAMPIRAN  ..............................................................................................  47 

 



xi 
 

DAFTAR TABEL 

 

Tabel 5.1 Data Jumlah Nyamuk yang Mati Hasil Rerata Penelitian ...............  32 

Tabel 5.2 Potensi Insektisida Berdasarkan Abbot’s Formula ........................  33 

Tabel 5.3 Tes Mann Whitney Berdasarkan Beberapa Konsentrasi Ekstrak Daun  

    Sirih…………………………………………………………………… ...  35 

Tabel 5.4 Tes Mann Whitney Berdasarkan Waktu Pengamatan ...................  35 



xii 
 

DAFTAR GAMBAR 

  

Gambar 2.1 Siklus Hidup Nyamuk ................................................................  5 

Gambar 2.2 Telur Aedes aegypti ..................................................................  6 

Gambar 2.3 Larva Aedes aegypti .................................................................  7 

Gambar 2.4 Pupa Aedes aegypti ..................................................................  7 

Gambar 2.5 Scutum Aedes aegypti dan Aedes albopictus ...........................  9 

Gambar 2.6 Nyamuk Betina Dewasa Aedes aegypti ....................................  9 

Gambar 2.7 Tanaman Daun Sirih (Piper betle) .............................................  18  

Gambar 3.1 Kerangka Konsep  ....................................................................  22 

Gambar 4.1 Kandang Tempat Penelitian Nyamuk Aedes aegypti .................  27 

 

 



xiii 
 

DAFTAR LAMPIRAN 

 

Lampiran 1   Data Jumlah Nyamuk yang Mati ………………………………..  47 

Lampiran 2 Hasil Uji Normalitas Data …………………………............ 48 

Lampiran 3   Hasil Uji Kruskall Wallis ………………….................................  49 

Lampiran 4  Tes Mann Whitney ……................................................... 50 

Lampiran 5  Dokumentasi Penelitian ……................................................... 61 

 

 


