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RINGKASAN

Perbandingan Efektivitas Dekontaminasi Spesimen Sputum Antara Teknik
Kudoh dengan Modifikasi Petroff
Pada Kultur Mycobacterium tuberculosis

Andritta Febriana

Latar Belakang Tuberkulosis (TB) menjadi penyebab utama kematian yang
disebabkan oleh agen infeksi tunggal. Kultur sputum merupakan gold standard
untuk menegakkan diagnosis tuberkulosis paru. Isolasi Mycobacterium
tuberculosis (MTB) dari spesimen sputum dapat terkontaminasi oleh flora normal
saluran nafas atas sehingga perlu proses dekontaminasi untuk mencegah
kontaminasi, namun tetap menjaga viabilitas MTB. NaOH merupakan agen
dekontaminan standar yang digunakan secara luas yang memiliki efek
saponifikasi lemak dan melarutkan protein. Teknik modifikasi Petrof dan Kudoh
adalah metode yang menggunakan NaOH dengan langkah dan persiapan yang
berbeda dalam dekontaminasi sputum.

Tujuan penelitian untuk membandingkan efektivitas dekontaminasi spesimen
sputum, menganalisis perbedaan tingkat kontaminasi, recovery rate dan waktu
deteksi antara teknik dekontaminasi Kudoh dengan Petroff pada kultur MTB.

Metode Studi ini merupakan penelitian eksperimental laboratoris. Sampel
diperoleh dari sputum pasien TB paru terkonfirmasi XpertMTB/RIF yang diterima
di laboratorium mikrobiologi klinik RSUD dr. Soetomo. Besar sampel 15 dengan
teknik pengambilan sampel secara purposive sampling. Sampel sputum dibagi
menjadi dua kelompok, yaitu kelompok dengan teknik modifikasi Petroff dan
teknik Kudoh. Setiap kelompok sampel diinokulasikan langsung ke media
Lowenstein-Jensen (LJ) dan 7H10. Adanya kontaminasi dan recovery rate diamati
pada media.

Hasil Angka kontaminasi pada kedua media dengan teknik Kudoh masing-masing
sebesar 13%, dengan modifikasi Petroff masing-masing 6,6%. Recovery rate pada
media LJ sebanyak 86,6% dengan teknik Kudoh dan 93,3% dengan modifikasi
Petroff, recovery rate pada media 7H10 masing-masing 86,6% dengan kedua
teknik. Waktu deteksi pada media LJ dengan teknik Kudoh dan modifikasi Petroff
masing-masing sebanyak 53,8% dan 57,1% terdeteksi pada minggu ketiga
sedangkan waktu deteksi pada media 7H10 dengan teknik Kudoh dan modifikasi
Petrof terdeteksi pada minggu kedua masing-masing sebanyak 61,5% dan 53,8%.

Pada teknik Kudoh sekitar + 250 pl sampel akan terserap pada cotfon swab,
sedangkan pada teknik modifikasi Petroff sebanyak 2 ml, namun perbedaan
volume sampel tidak berpengaruh terhadap recovery rate. Waktu inkubasi pada
teknik Kudoh selama 2 menit kurang letal bagi MTB. Waktu inkubasi pada teknik



modifikasi Petroff selama 15 menit dapat menghasilkan kultur positif yang lebih
rendah, namun terkompensasi dengan volume sampel yang lebih banyak.

Kesimpulan Tidak terdapat perbedaan pada proses dekontaminasi sputum antara
kedua teknik terhadap tingkat kontaminasi, recovery rate dan waktu deteksi MTB.
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SUMMARY

Comparison of Effectivity Kudoh’s Method with Modified Petroff’s Method
for Sputum Samples Decontamination in Culture of Mycobacterium
tuberculosis

Andritta Febriana

Background Tuberculosis (TB) is the common cause of death due to a single
infectious agent. The culture of sputum is the gold standard for diagnosing
pulmonary tuberculosis. The isolation of mycobacteria from sputum is often
contaminated with normal flora, so the decontamination technique is a critical step
to eliminate contaminants while still preserving mycobacteria. NaOH is a standard
decontaminant agent widely used that has a saponification effect and liquefaction
of protein. Both modified Petroff and Kudoh methods are NaOH bases with
different steps and preparation in sputum decontamination.

This study aimed to compare the efficacy of decontamination techniques and
analyze the differences in contamination levels, recovery rates, and detection
times between Kudoh and Petroff decontamination techniques on MTB cultures.

Method This laboratory experimental study was conducted at the Microbiology
Laboratory RSUD dr Soetomo. Clinical samples were collected from the sputum
of XpertMTB/RIF confirmed pulmonary TB patients. The sample size was 15,
selected as purposive sampling techniques. Sputum samples MTB detected were
divided into two groups treated with the Kudoh and the modified Petroff method.
Each sample group was inoculated onto the Lowenstein-Jensen (LJ) and the
Middlebrook 7H10.

Result Contamination rate on the LJ by both methods was 2 (13%), respectively,
while on the Middlebrook 7H10 by both methods was 1 (6,6%). The recovery rate
on the LJ was 13 (86,6%) by the Kudoh method and 14 (93,3%) by the modified
Petroff method, while 13 (86,6%) showed positive culture methods on the
Middlebrook 7H10 by both. Detection time on the LJ by the Kudoh and the
modified Petroff method were 7 (53,8%) and 8 (57,1%), respectively, detected
within three weeks of incubation. Meanwhile, the detection time on the
Middlebrook 7H10 by the Kudoh and the modified Petroff's methods were seen
earlier within two weeks, respectively, 8 (61,5%) and 7 (53,8%).

Discussion: The sample volume absorbed in the cotton swab by Kudoh's method
is about = 250 pl, while 2 ml of sample is used for the modified Petroff's method.
However, this difference in sample volume did not reduce the recovery rate of
MTB compared to Kudoh's method. A short incubation time of 2 minutes in
NaOH is less lethal for MTB. The modified Petroff's method's incubation time of
15 minutes resulted in a lower yield of viable microorganisms, but the higher
sample volume compensates for this. There was no difference between the two

xii



methods for the time of detection required for MTB colonies to become visible on
the culture medium.

Conclusion There were no differences in contamination rate, recovery rate, and
detection time between Kudoh's and modified Petroff's method for MTB culture.
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ABSTRAK

Perbandingan Efektivitas Dekontaminasi Spesimen Sputum Antara Teknik
Kudoh dengan Modifikasi Petroff
Pada Kultur Mycobacterium Tuberculosis

Andritta Febriana

Tuberkulosis (TB) menjadi penyebab utama kematian yang disebabkan oleh agen
infeksi tunggal. Kultur sputum merupakan gold standard untuk menegakkan
diagnosis tuberkulosis paru. Isolasi Mycobacterium tuberculosis (MTB) dari
spesimen sputum dapat terkontaminasi oleh flora normal saluran nafas atas,
sehingga harus dilakukan proses dekontaminasi yang berfungsi untuk mencegah
kontaminasi, namun tetap menjaga viabilitas MTB.

Penelitian ini merupakan penelitian eksperimental laboratoris. Sampel klinik
diperoleh dari sputum pasien TB paru terkonfirmasi dari hasil XpertMTB/RIF.
Inokulasi dilakukan pada media Lowenstein-Jensen (LJ) dan 7H10. Pengamatan
adanya kontaminasi, recovery rate dan waktu deteksi pada media dicatat.

Dari 15 spesimen, angka kontaminasi pada kedua media dengan teknik Kudoh
masing-masing sebesar 2 (13%), dengan modifikasi Petroff masing-masing 1
(6,6%). Recovery rate pada media LJ sebanyak 13 (86,6%) dengan teknik Kudoh
dan 14 (93,3%) dengan modifikasi Petroff, recovery rate pada media 7H10
masing-masing 86,6% dengan kedua teknik. Waktu deteksi pada media LJ dengan
teknik Kudoh dan modifikasi Petroff masing-masing sebanyak 7 (53,8%) dan 8
(57,1%) terdeteksi pada minggu ketiga sedangkan waktu deteksi pada media
7H10 dengan teknik Kudoh dan modifikasi Petrof terdeteksi pada minggu kedua
masing-masing sebanyak 8 (61,5%) dan 7 (53,8%).

Tidak terdapat perbedaan pada proses dekontaminasi sputum antara kedua teknik
terhadap tingkat kontaminasi, recovery rate dan waktu deteksi MTB.

Kata kunci Tuberkulosis, Dekontaminasi, Kudoh, Modifikasi Petroff
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ABSTRACT

Comparison of Effectivity Kudoh’s Method with Modified Petroff’s Method
for Sputum Samples Decontamination in Culture of Mycobacterium
tuberculosis

Andritta Febriana

Tuberculosis (TB) is the common cause of death due to a single infectious agent.
Sputum culture is the gold standard for the definitive diagnosis of pulmonary
tuberculosis. The isolation of mycobacteria from sputum is often contaminated
with normal flora. Therefore, it needs to be treated to kill various non-acid fast
organisms and preserve mycobacteria without affecting their survival.

This experimental laboratory study was conducted at the Microbiology
Laboratory RSUD dr Soetomo. Clinical samples were collected from the sputum
of XpertMTB/RIF confirmed pulmonary TB patients. Each sample group was
inoculated directly onto the Lowenstein-Jensen (LJ) and the Middlebrook 7H10
agar medium. The growth of contamination, recovery rate, and detection time
were observed in both media.

Out of 15 samples, the contamination rate on the LJ by both methods was 2
(13%), respectively, whereas on the Middlebrook 7H10 by both methods showed
1 (6,6%). The recovery rate on the LJ was 13 (86,6%) by the Kudoh method and
14 (93,3%) by the modified Petroff method, while 13 (86,6%) showed positive
culture on the Middlebrook 7H10 by both. Detection time on the LJ by Kudoh and
the modified Petroff method were 7 (53,8%) and 8 (57,1%), respectively, detected
within three weeks of incubation. Meanwhile, the detection time on the
Middlebrook 7H10 by the Kudoh and the modified Petroff methods was seen
within two weeks, respectively 8 (61,5%) and 7 (53,8%).

There were no significant differences in contamination rate, recovery rate, and
detection time between Kudoh and the modified Petroff method for the culture
of Mycobacterium tuberculosis.

Keyword Tuberculosis, decontamination, Kudoh, modified Petroff.
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