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KONSENTRASI HAMBAT MINIMUM DAN KONSENTRASI
BUNUH MINIMUM NANOPARTIKEL PERAK TERHADAP
BAKTERI Escherichia coli YANG RESISTEN ANTIBIOTIK
PENICILLIN PADA LIMBAH PETERNAKAN

ERLANGGA HENGGAR PRAKUSHA GHOZALI

ABSTRAK

Penelitian ini bertujuan untuk mengetahui Konsentrasi Hambat Minimum (KHM)
dan Konsentrasi Bunuh Minimum (KBM) nanopartikel perak terhadap bakteri
Escherichia coli yang resisten terhadap antibiotik penicillin pada limbah peternakan
sapi perah di Kabupaten Pasuruan. Penelitian menggunakan metode eksperimental
laboratorik dengan teknik purposive sampling terhadap 50 sampel limbah
peternakan sapi perah. Isolasi dan identifikasi bakteri dilakukan menggunakan
media Buffered Peptone Water (BPW), Mac Conkey Agar (MCA), pewarnaan
Gram, serta uji biokimia Triple Sugar Iron Agar (TSIA), Sulfide Indol Motility
(SIM), Simmon Citrate Agar (SCA), Methyl Red (MR), dan Voges Proskauer (VP).
Uji resistensi antibiotik dilakukan dengan metode difusi cakram menggunakan
antibiotik penicillin. Pengujian KHM nanopartikel perak dilakukan dengan metode
mikrodilusi pada konsentrasi 100 ppm hingga 0,195 ppm, sedangkan pengujian
KBM dilakukan pada konsentrasi yang menunjukkan hasil KHM positif. Hasil
penelitian menunjukkan bahwa dari 50 sampel diperoleh 35 isolat positif
Escherichia coli dan sebanyak 20 isolat resisten terhadap penicillin. Nanopartikel
perak mampu menghambat pertumbuhan bakteri pada konsentrasi 25 ppm hingga
100 ppm. Namun, pada pengujian KBM masih ditemukan pertumbuhan bakteri
pada seluruh konsentrasi perlakuan. Disimpulkan bahwa nanopartikel perak
memiliki kemampuan menghambat pertumbuhan Escherichia coli resisten
penicillin, tetapi belum mampu membunuh bakteri secara sempurna.

Kata kunci: Nanopartikel perak, Escherichia coli, resistensi penicillin, Konsentrasi
Hambat Minimum (KHM), Konsentrasi Bunuh Minimum (KBM).
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MINIMUM INHIBITORY CONCENTRATION And MINIMUM
KILLING CONCENTRATION Of SILVER NANOPARTICLES
AGAINST PENICILLIN-RESISTANT Escherichia coli In
LIVESTOCK WASTE

ERLANGGA HENGGAR PRAKUSHA GHOZALI

ABSTRACT

This study aims to determine the Minimum Inhibitory Concentration (MIC) and
Minimum Bactericidal Concentration (MBC) of silver nanoparticles against
Escherichia coli bacteria resistant to penicillin antibiotics in dairy farm waste in
Pasuruan Regency. The study used a laboratory experimental method with a
purposive sampling technique on 50 dairy farm waste samples. Isolation and
identification of bacteria were carried out using Buffered Peptone Water (BPW),
Mac Conkey Agar (MCA), Gram staining, and biochemical tests Triple Sugar Iron
Agar (TSIA), Sulfide Indole Motility (SIM), Simmons Citrate Agar (SCA), Methyl
Red (MR), and Voges Proskauer (VP). Antibiotic resistance testing was carried out
by the disc diffusion method using penicillin antibiotics. MIC testing of silver
nanoparticles was carried out by the microdilution method at concentrations of 100
ppm to 0.195 ppm, while MBC testing was carried out at concentrations that
showed positive MIC results. The results showed that from 50 samples, 35 positive
isolates of Escherichia coli were obtained and 20 isolates were resistant to
penicillin. Silver nanoparticles were able to inhibit bacterial growth at
concentrations of 25 ppm to 100 ppm. However, MBC testing still found bacterial
growth at all treatment concentrations. It was concluded that silver nanoparticles
have the ability to inhibit the growth of penicillin-resistant Escherichia coli, but are
not yet capable of completely killing the bacteria.

Keywords: Silver nanoparticles, Escherichia coli, penicillin resistance, Minimum
Inhibitory Concentration (MIC), Minimum Bactericidal Concentration (MBC).



