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ABSTRAK 

 

Penelitian ini bertujuan untuk mengetahui pengaruh konsentrasi bakteri 

Pseudomonas aeruginosa, waktu inkubasi serta kombinasi antara konsentrasi 

bakteri Pseudomonas aeruginosa dan waktu inkubasi untuk penurunan kadar fosfat 

limbah cair jasa laundry di Surabaya. Pengaruh bioremediasi limbah cair jasa 

laundry ini dapat dilihat dari peningkatan persentase penurunan kadar fosfat (%). 

Penelitian ini merupakan penelitian eksperimental yang menggunakan rancangan 

faktorial 5 x 4 dengan 3 kali pengulangan. Faktor pertama yaitu variasi konsentrasi 

bakteri Pseudomonas aeruginosa sebanyak 5 taraf yaitu 0%, 5%, 10%, 15%, dan 

20%. Faktor kedua yaitu variasi waktu kontak sebanyak 4 taraf yaitu minggu ke 1, 

2, 3, dan 4. Data hasil persentase penurunan kadar fosfat dianalisis dengan uji 

statistik menggunakan uji Kruskal-Wallis dan dilanjutkan dengan uji Mann-

Whitney. Hasil penelitian menunjukkan bahwa ada pengaruh konsentrasi bakteri 

Pseudomonas aeruginosa untuk penurunan kadar fosfat pada limbah cair jasa 

laundry di Surabaya dengan persentase penurunan kadar fosfat tertinggi pada 

konsentrasi 20% sebesar 99,53%. Hasil pada waktu inkubasi menunjukkan bahwa 

tidak ada pengaruh waktu inkubasi untuk penurunan kadar fosfat pada limbah cair 

jasa laundry di Surabaya, tetapi terjadi persentase penurunan kadar fosfat tertinggi 

pada minggu ke- 4 sebesar 77,64%.  Hasil pada kombinasi antara konsentrasi 

bakteri Pseudomonas aeruginosa dan waktu inkubasi menunjukkan bahwa ada 

pengaruh kombinasi antara konsentrasi bakteri Pseudomonas aeruginosa dan 

waktu inkubasi untuk penurunan kadar fosfat pada limbah cair jasa laundry di 

Surabaya dengan persentase penurunan kadar fosfat tertinggi pada konsentrasi 20% 

minggu ke- 4 sebesar 99,75%. Berdasarkan hasil penelitian, konsentrasi serta waktu 

inkubasi yang optimal dan ekonomis sesuai dengan ambang batas Peraturan 

Gubernur Jatim 2013 yaitu pada konsentrasi 15% minggu ke- 2 dengan persentase 

penurunan kadar fosfat sebesar 89,46%. 

 

Kata kunci : bakteri Pseudomonas aeruginosa, konsentrasi, limbah cair jasa 

laundry, penurunan kadar fosfat, waktu inkubasi. 
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ABSTRACT 
 

This study was aimed to determine the effect of concentration of 

Pseudomonas aeruginosa bacteria, its incubation time and the combination of both 

(between concentration of Pseudomonas aeruginosa bacteria and incubation time) 

on decreasing levels of phospate in liquid waste from laundry service in Surabaya. 

The effect of bioremediation on liquid waste from laundry service could be 

observed from the rise of percentage in phospate degradation levels (%). This 

research was an experimental study using a 5 x 4 factorial design with 3 replication. 

The first factor was the 5 levels concentration of Pseudomonas aeruginosa bacteria, 

which were 0%, 5%, 10%, 15%, and 20%. The second factor was the 4 levels of 

incubation time, which were 1st, 2nd, 3rd, and 4th week. The data of percentage of 

decreased phosphate levels were analyzed by statistical tests using the Kruskal-

Wallis test and continued with the Mann-Whitney test. The result of this study 

indicate that the concentration of Pseudomonas aeruginosa bacteria gave effect to 

the decreased of phosphate levels in laundry service liquid waste in Surabaya with 

the percentage of highest reduction in phosphate levels at a concentration of 20% 

by 99,53%. The results on incubation time that there was no real effect of incubation 

time to the decrease in phosphate levels in laundry service liquid waste in Surabaya, 

but there was a percentage of decrease in the highest phosphate levels at 4th week 

by 77,64%. The results of combination between Pseudomonas aeruginosa bacteria 

concentration and incubation time showed that there was effect of combination 

between Pseudomonas aeruginosa bacteria concentration and incubation time on 

the reduction of phosphate levels in laundry service liquid waste in Surabaya with 

the percentage of highest reduction in phosphate content at a concentration of 20% 

in the 4th week by 99,75%. The conclusion is, the optimal concentration and 

incubation time according to the Peraturan Gubernur Jatim (Governor’s regulation) 

2013 is at a concentration of 15% in the 2nd week by 89,46%. 

 

Keywords: Pseudomonas aeruginosa bacteria, concentration, laundry service 

liquid waste, reduction of phosphate content, incubation time 
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