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Ikrimah. 2013. Uji Ekstrak Etanol Daun Turi Merah  (Sesbania grandiflora L. 
Pers) sebagai Alternatif  Antibakteri terhadap Klebsiella pneumoniae 
secara in Vitro. Tugas Akhir, Program Studi Pendidikan Dokter Fakultas 
Kedokteran Universitas Brawijaya. Pembimbing: (1) Prof. Dr. dr. 
Noorhamdani, AS, DMM, Sp.MK (2) Dr. dr. Susanthy Djajalaksana, 
Sp.P(K) 

 

Klebsiella pneumoniae merupakan patogen nosokomial yang dapat 
menyebabkan beberapa penyakit seperti pneumonia dan infeksi saluran kemih 
yang mengakibatkan morbiditas yang parah dan angka mortalitas yang tinggi. 
Oleh karena infeksi ini didapat di rumah sakit, maka bakteri ini pada umumnya 
resisten terhadap banyak antibiotika.  Oleh karena itu perlu dikembangkan 
alternatif pengobatan yang lebih efektif, efisien, dan lebih murah tanpa 
melupakan standar mutu pelayanan medis. Daun turi merah diketahui 
mengandung bahan aktif yang bersifat antibakteri. Penelitian ini bertujuan untuk 
membuktikan efek antibakteri ekstrak etanol daun turi merah terhadap Klebsiella 
pneumoniae secara in vitro. Metode yang digunakan adalah uji dilusi tabung 
yang terdiri atas tahap penentuan Kadar Hambat Minimum (KHM) dan Kadar 
Bunuh Minimum (KBM). Ekstrak daun turi merah dibuat dengan cara maserasi 
menggunakan etanol 96%. Konsentrasi ekstrak etanol daun turi merah yang 
digunakan adalah masing-masing 1 ml ekstrak dengan konsentrasi 30%, 32,5%, 
35%, 37,5%, dan 40%, kemudian masing-masing ditambah 1 ml bakteri 
Klebsiella pneumoniae dengan konsentrasi 106

 CFU/ml, sehingga konsentrasi 
akhir menjadi 15%, 16,25%, 17,5%, 18,75%, dan 20%. Hasil uji statistik 
menunjukkan bahwa ekstrak etanol daun turi merah secara signifikan dapat 
menghambat pertumbuhan Klebsiella pneumoniae (ANOVA, p = 0.000, p<0,05) 
dan terdapat hubungan antara peningkatan konsentrasi ekstrak etanol daun turi 
merah dengan penurunan jumlah pertumbuhan koloni Klebsiella pneumoniae (R 
= -0.988). KHM ekstrak etanol daun turi merah terhadap Klebsiella pneumoniae 
adalah 17,5% dan KBMnya adalah 20%. Kandungan ekstrak etanol daun turi 
merah yang diduga berperan sebagai antibakteri adalah saponin, tanin, dan 
flavonoid. Sehingga dapat disimpulkan bahwa ekstrak etanol daun turi merah 
memiliki efek antibakteri terhadap Klebsiella pneumoniae secara in vitro. 

 

Kata kunci: Klebsiella pneumoniae, daun turi merah (Sesbania grandiflora L. 

Pers), antibakteri, KHM, KBM 
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Ikrimah. 2013. Test of Ethanol Extract of Red Sesbania Leaves (Sesbania 
grandiflora L. Pers) as an Alternative to Antibacterial against Klebsiella 
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Medicine, Brawijaya University. Supervisors: (1) Prof. Dr. dr. 
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Klebsiella pneumoniae is a nosocomial pathogen that can cause several 
diseases such as pneumonia and urinary tract infections resulting in severe 
morbidity and high mortality rate. Therefore these infections acquired in the 
hospital, then these bacteria are generally resistant to many antibiotics. So it is 
necessary to develop an alternative treatment that is more effective, efficient, and 
less expensive without compromising the standard of medical care. Red sesbania 
leaves are known to contain active ingredients that have antibacterial effects. 
This experiment aims to verify the antibacterial effect of red sesbania leaves 
ethanol extract against Klebsiella pneumoniae in vitro. The antibacterial test used 
in this experiment is tube dilution method to determine the Minimum Inhibitory 
Concentration (MIC) and the Minimum Bactericide Concentration (MBC). Red 
sesbania leaves was extracted by maceration using 96% ethanol.The extract 
concentrations used were each 1 ml of extract with concentration of 30%, 32.5%, 
35%, 37.5%, and 40%, and then added 1 ml of Klebsiella pneumoniae 
respectively with concentration of 106 CFU/ml, so that the final concentrations 
were 15%, 16.25%, 17.5%, 18.75%, and 20%. Statistical analysis showed that 
red sesbania leaves ethanol extract could significantly inhibit the growth of 
Klebsiella pneumoniae (ANOVA, p=0.000, p<0,05) and there was a relationship 
between the increase of extract concentrations with the decrease of Klebsiella 
pneumoniae colony numbers (R = -0.988). The research also showed that the 
MIC was 17,5% and the MBC was 20%. The main contents of red sesbania 
leaves ethanol extract that is estimated to be antibacterial agent are saponin, 
tannin, and flavonoid. It was concluded that red sesbania leaves ethanol extract 
has an antibacterial effect  against Klebsiella pneumoniae in vitro. 

 

Keywords: Klebsiella pneumoniae, red sesbania leaves (Sesbania grandiflora L. 

Pers), antibacterial, MIC, MBC 

 

 

 

 

 

 

DAFTAR ISI 

 



viii 
 

 

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

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

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

Abstrak  ..........................................................................................................  vi 

Abstract  .........................................................................................................  vii 

Daftar Isi  ........................................................................................................  viii 

Daftar Gambar ................................................................................................  xiii 

Daftar Tabel ....................................................................................................  xiv 

Daftar Lampiran ..............................................................................................  xvi 

Daftar Singkatan .............................................................................................  xvii 

 

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

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

1.2 Rumusan Masalah  .............................................................................  6 

1.3 Tujuan Penelitian ................................................................................  6 

             1.3.1 Tujuan Umum ..............................................................................  6 

    1.3.2 Tujuan Khusus .............................................................................  6 

1.4 Manfaat Penelitian ...............................................................................  7 

            1.4.1 Manfaat Akademis ........................................................................  7 

   1.4.2 Manfaat Praktis .............................................................................  7 

 

BAB 2 TINJAUAN PUSTAKA       .....................................................................  8 

         2.1 Klebsiella pneumoniae ........................................................................  8 

            2.1.1 Taksonomi ....................................................................................  8 

            2.1.2 Morfologi dan Identifikasi ...............................................................  8 

2.1.3 Habitat dan Transmisi.................................................................... 10 



ix 
 

2.1.4 Struktur Antigenik……………………………………………............. 15 

2.1.5 Penentu patogenisitas …………………………………................... 15 

    2.1.5.1 Kapsul Antigen........................................................................ 16 

    2.1.5.2 Pili (Fimbriae).......................................................................... 17 

    2.1.5.3 Serum Resisten dan Lipopolisakarida ................................... 17 

    2.1.5.4 Siderofor ................................................................................ 18 

    2.1.5.5 Enterotoksin ..........................................................................  19 

2.1.6 Manifestasi Klinis........................................................................... 20 

2.1.7 Resistensi Bakteri terhadap Antibakteri .......................................  22 

2.2 Tanaman Turi Merah .........................................................................  24 

   2.2.1 Taksonomi  ................................................................................   24           

   2.2.2 Sinonim Tanaman Turi ...................................................................24 

   2.2.3 Morfologi Tanaman Turi  ............................................................   25 

   2.2.4 Kandungan Kimia Tanaman Turi Merah  ....................................   27 

2.2.5 Manfaat dan Efek Farmakologis Tanaman Turi Merah  ..............   28 

2.2.6 Faktor Antibakteri pada Daun Turi Merah  ..................................   29 

      2.2.6.1  Saponin   ............................................................................... 29 

      2.2.6.2  Flavonoid  .............................................................................  29 

      2.2.6.3  Tanin .....................................................................................  30 

2.3  Bahan Antibakteri ...........................................................................   31 

   2.3.1 Definisi Ekstrak dan Simplisia  ...................................................   31 

   2.3.2 Ekstraksi ....................................................................................   31 

   2.3.3 Larutan Penyari  ........................................................................   33 

   2.3.4 Pembuatan Ekstrak Etanol Daun Turi Merah .............................   34 

   2.3.5 Uji Sensitivitas Bakteri terhadap Antibakteri ...............................   36 

      2.3.5.1  Tube Dilution Test ................................................................. 36 

      2.3.5.2  Agar Dilution Test..................................................................  36 



x 
 

      2.3.5.3  Disk Diffusion Test................................................................. 37 

 

BAB 3 KERANGKA KONSEP .......................................................................   39 

3.1 Kerangka Konsep  ...........................................................................   39 

3.1.1 Ekstrak Etanol Daun Turi Merah  ..............................................   40 

3.1.2 Bakteri Klebsiella pneumoniae  ................................................   40 

3.1.3 Mekanisme Antibakteri  ............................................................   41 

3.2 Hipotesis Penelitian .........................................................................   42 

 

BAB 4  METODE PENELITIAN  .....................................................................   43 

4.1 Desain Penelitian .............................................................................   43 

4.2 Populasi dan Sampel Penelitian  .....................................................   43 

4.3 Tempat dan Waktu Penelitian  .........................................................   44 

4.4 Pengulangan dan Besar Sampel Penelitian  ....................................   44 

4.4.1 Pengulangan  ...........................................................................   44 

4.4.2 Besar Sampel ...........................................................................   44 

4.5 Variabel Penelitian  ..........................................................................   45 

4.4.1 Variabel Bebas .........................................................................   45 

4.4.2 Variabel Terikat ........................................................................   45 

4.6 Definisi Operasional  ........................................................................   45 

4.7 Instrumen Penelitian  .......................................................................   46 

4.7.1 Alat ...........................................................................................   46 

     4.7.2 Bahan ......................................................................................   47 

4.8 Prosedur Penelitian  ........................................................................   47 

4.8.1 Identifikasi Bakteri ....................................................................   47 

4.8.1.1 Pewarnaan Gram .........................................................   47 

4.8.1.2 Penanaman Kultur Bakteri pada Media MacConkey ...... 48 



xi 
 

4.8.1.4 Uji Biokimia Menggunakan Microbact ............................. 48 

4.8.2 Pembuatan Suspensi Bakteri 106 CFU/ml .. .............................   49 

4.8.3 Melakukan Uji Sensitivitas Antibakteri ......................................   50 

4.9 Rancangan Operasional Penelitian  .................................................   53 

4.9.1 Kerangka Penelitian .................................................................   53 

     4.9.2 Alur Kerja Penelitian ................................................................   54 

4.10 Metode Pengumpulan Data  ..........................................................   57 

4.11 Analisis Data  .................................................................................   57 

 

BAB 5 HASIL DAN ANALISIS DATA  ...........................................................   59 

5.1 Data Hasil Penelitian .......................................................................   59 

5.1.1 Identifikasi Klebsiella pneumoniae   ..........................................   59 

5.1.2 Hasil Uji Efektivitas Antibakteri dengan Metode Dilusi Tabung    61 

5.1.2.1 Hasil Penentuan KHM  ...............................................................   61 

5.1.2.2 Hasil Penentuan KBM  ...............................................................   62 

5.2 Analisis Data ....................................................................................   64 

 

BAB 6 PEMBAHASAN  .................................................................................   73 

6.1 Bakteri Klebsiella pneumoniae  ........................................................   73 

6.2 Ekstrak Etanol Daun Turi Merah  .....................................................   75 

6.3 Mekanisme Kerja dan Efek Antibakteri Ekstrak Etanol Daun Turi  

      Merah   ............................................................................................   77 

6.3.1 Mekanisme Kerja Antibakteri Ekstrak Etanol Daun Turi Merah .   77 

6.3.2 Uji Efektivitas Antibakteri Ekstrak Etanol Daun Turi Merah .......   78 

6.4 Aplikasi Klinis Ekstrak Etanol Daun Turi Merah sebagai Antibakteri    80 

BAB 7 KESIMPULAN DAN SARAN  .............................................................   83 

7.1  Kesimpulan  ....................................................................................   83 



xii 
 

7.2  Saran  .............................................................................................   83 

 

DAFTAR PUSTAKA   .....................................................................................   85 

LAMPIRAN   ...................................................................................................   91 

 

 

 

 

 

 



xiii 
 

DAFTAR GAMBAR 

 

Halaman 

Gambar 2.1 Pewarnaan Gram Negatif bakteri Klebsiella pneumoniae ............   9 

Gambar 2.2 Klebsiella pneumoniae pada Media MacConkey  ........................   10 

Gambar 2.3 Gambaran Skematis Faktor Patogenitas Bakteri Klebsiella 

pneumoniae  .................................................................................   16 

Gambar 2.4 Daun pada Tanaman Turi  ..........................................................   26 

Gambar 2.5 Bunga dari Tanaman Turi dengan Varietas Merah dan Putih ......   27 

Gambar 3.1 Kerangka Konsep Penelitian .......................................................   39 

Gambar 4.1 Kerangka  Penelitian ...................................................................   53 

Gambar 5.1 Hasil Pewarnaan Gram pada Bakteri Klebsiella pneumoniae  .....   59 

Gambar 5.2 Hasil Pembiakan Bakteri Klebsiella pneumoniae pada  Media 

Agar MacConkey ..........................................................................   60 

Gambar 5.3 Hajil Uji Reaksi Biokimia pada Bakteri Klebsiella pneumoniae  ...   60 

Gambar 5.4 Hasil Uji Metode Dilusi Tabung ...................................................   62 

Gambar 5.5 Hasil Inokulasi Bakteri pada Media NAP  ....................................   63 

Gambar 5.6 Grafik Rata-rata dan Standar Deviasi Hasil Perhitungan Jumlah 

Koloni Klebsiella pneumoniae pada Berbagai Konsentrasi Ekstrak 

Etanol Daun Turi Merah .................................................................. 63 

Gambar 5.7 Grafik Linieritas Hubungan Pemberian Ekstrak Etanol Daun Turi 

Merah terhadap Jumlah Koloni Klebsiella pneumoniae yang Tumbuh 

pada Media NAP …………………………………………………….     65 

 

 

 



xiv 
 

DAFTAR TABEL 

 

Halaman 

Tabel 2.1 Pola Bakteri Penyebab Pneumonia Terbanyak di RSSA Malang Tahun 

2005 (Djuariah dan Infianto, 2005) .................................................... 12 

Tabel 2.2 Pola Bakteri Penyebab Pneumonia Terbanyak di RSSA Malang Tahun 

2006 (Satolom dan Wailan,2006) ...................................................... 12 

Tabel 2.3 Pola Bakteri Penyebab Pneumonia Terbanyak di RSSA Malang Tahun 

2007 (Wijaya dan Rahmawati, 2007)    ............................................. 13 

Tabel 2.4 Pola Bakteri Penyebab Pneumonia Terbanyak di RSSA Malang Tahun 

2008 (Ekawati dkk, 2008) ................................................................. 13 

Tabel 2.5 Pola Bakteri Penyebab Pneumonia Terbanyak di RSSA Malang Tahun 

2009 (Elvi dkk, 2009) ........................................................................ 14 

Tabel 2.6 Pola Bakteri Penyebab Pneumonia Terbanyak di RSSA Malang Tahun 

2010 (Purnamawati dkk, 2010) ......................................................... 14 

Tabel 5.1 Hasil Perhitungan Jumlah Koloni Tiap Plate pada Media NAP dengan 

Berbagai Konsentrasi Ekstrak Etanol Daun Turi Merah .................... 64 

Tabel 5.2 Uji One-way ANOVA dari Efek Antibakteri setiap Konsentrasi Ekstrak 

Etanol Daun Turi Merah terhadap Jumlah Koloni Klebsiella 

pneumoniae yang Tumbuh pada Media NAP ………………………… 66 

Tabel 5.3 Uji Post Hoc Tukey dari Efek Antibakteri setiap Konsentrasi Ekstrak 

Etanol Daun Turi Merah terhadap Jumlah Koloni Klebsiella 

pneumoniae yang Tumbuh pada Media NAP  ................................... 67 

Tabel 5.4 Tabel Urutan Jumlah Koloni Klebsiella pneumoniae sebagai Efek dan 

Pemberian Setiap Konsentrasi Ekstak Etanol Daun Turi Merah dalam 

Bentuk Notasi  .................................................................................. 68 



xv 
 

Tabel 5.5 Pola Uji Korelasi Hubungan Pemberian Ekstrak Etanol Daun Turi 

Merah terhadap Jumlah Koloni Klebsiella pneumoniae yang Tumbuh 

pada Media NAP  .............................................................................. 69 

Tabel 5.6 Uji Regresi Linier Hubungan Pemberian Ekstrak Etanol Daun Turi 

Merah terhadap Jumlah Koloni Klebsiella pneumoniae yang Tumbuh 

pada Media NAP  .............................................................................. 71 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xvi 
 

DAFTAR LAMPIRAN 

 

Lampiran 1   Pernyataan Keaslian Tulisan  .....................................................   91 

Lampiran 2   Alat-alat Penelitian Uji Antibakteri  .............................................   92 

Lampiran 3   Hasil Analisis Statistik  ...............................................................   93 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xvii 
 

DAFTAR SINGKATAN 

 

oC  : derajat Celcius  

µm  : satuan mikrometer  

ANOVA : Analysis of Variance  

ATP  : Adenosin Tri Phospate 

BPOM  : Badan Pengawas Obat dan Makanan 

CFU  : Colony Forming Unit 

cm  : satuan centimeter 

DNA  : Deoxyribo Nucleic Acid 

ESβL-KP : Extended Spectrum Beta Lactamase Producing Klebsiella   

   pneumoniae 

ISK : Infeksi Saluran Kemih 

KBM : Kadar Bunuh Minimal 

KPCs : Klebsiella pneumoniae Carbapenemases 

KHM : Kadar Hambat Minimal 

LPS : Lipopolysaccharides 

LT : Heat-labile Toxin 

MBC : Minimum Bactericidal Concentration 

MDR : Multiple Drug Resistance 

MIC : Minimum Inhibitory Concentration 

ml : satuan mililiter 

MSHA : Mannose Sensitive HemAgglutinine 

NaCl : Natrium Clorida 

NAP : Nutrient Agar Plate 

NB : Nutrient Broth 

NCCLS : The National Commitee for Medical Laboratory Standards 



xviii 
 

NDM-1 : New Delhii metallo-β-lactamase-1 

nm : satuan nanometer 

OD : Optical Density 

OI : Original Innoculum 

PDPI : Persatuan Dokter Paru Indonesia 

RSSA : Rumah Sakit Saiful Anwar 

SPSS : Statistical Product and Service Solutions 

ST : Heat-stabil Toxin 

TB  : Tuberculosis 

TSI : Triple Sugar Iron 

 


