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ABSTRAK 

KONSORSIUM MIKROBA INDIGENOUS DAN 

MIKROALGA Chlorella sp. DALAM PENGOLAHAN 

AIR LIMBAH INDUSTRI KECAP  

MENGGUNAKAN MOVING BED BIOFILM REACTOR  

(MBBR) 

ZUHRIA OKTAVIANI 

NPM. 20034010022 

Industri kecap menghasilkan limbah cair dengan kandungan polutan tinggi yang 

berpotensi mencemari lingkungan. Alternatif pengolahan menggunakan MBBR 

secara anoxic-oxic dengan memanfaatkan konsorsium mikroba indigenous dan 

mikroalga Chlorella sp. Penelitian ini bertujuan untuk mengetahui efektivitas 

pemanfaatan jenis mikroorganisme terhadap penyisihan polutan air limbah kecap. 

Reaktor MBBR dioperasikan dengan variasi isian media Kaldness 1 sebanyak 20%, 

40%, 60% dan variasi waktu sampling selama 14 jam, 26 jam, dan 38 jam secara 

kontinyu. Hasil penelitian didapatkan kemampuan mikroba indigenous air limbah 

kecap lebih efektif dibandingkan kemampuan konsorsium mikroalga Chlorella sp. 

Hasil terbaik pada mikroba indigenous dengan kadar BOD5, COD, Total Nitrogen, 

Total Fosfat sebesar 86,76%; 88,24%; 82,76%; 79,25% pada waktu sampling 38 

jam dan volume isian media 40%, serta TSS sebesar 82,76% waktu sampling 26 

jam dan volume isian media 20%. Penurunan terbaik konsorsium mikroalga 

Chlorella sp., kadar BOD5, COD, Total Nitrogen, Total Fosfat sebesar 71,54%, 

74%, 71,89%, 73,7% pada waktu sampling 38 jam dan volume isian media 20%, 

serta TSS sebesar 79,41% waktu sampling 14 jam dan volume isian media 20%. 

Penurunan terbaik penyisihan warna pada anoxic sebesar 95,34%, oxic indigenous 

sebesar 88,87%, oxic konsorsium mikroalga Chlorella sp. sebesar 86,39% pada 

waktu sampling 38 jam. 

Kata kunci: air limbah kecap, mikroba indigenous, mikroalga Chlorella sp., 

MBBR, isian media, waktu sampling 



 
 

ix 
 

ABSTRACT 

INDIGENOUS MICROBIAL CONSORTIUM AND  

Chlorella sp. MICROALGAE IN THE TREATMENT  

OF SOY SAUCE INDUSTRY WASTEWATER  

USING MOVING BED BIOFILM REACTOR (MBBR) 

ZUHRIA OKTAVIANI 

NPM. 20034010022 

The Soy Sauce Industry Produces Liquid Waste with High Pollutant Content, 

Potentially Polluting the Environment. An Alternative Treatment Using MBBR in 

an Anoxic-Oxic System Utilizing Indigenous Microbial Consortium and Chlorella 

sp. Microalgae. This Study Aims to Determine the Effectiveness of Different Types 

of Microorganisms in Removing Pollutants from Soy Sauce Wastewater. The MBBR 

(Moving Bed Biofilm Reactor) was operated with Kaldness 1 media fill variations 

of 20%, 40%, and 60% and sampling time variations of 14, 26, and 38 hours in 

continuous operation. The study found that indigenous microbes in soy sauce 

wastewater were more effective than the Chlorella sp. microalgal consortium. The 

best results with indigenous microbes showed BOD5, COD, Total Nitrogen, and 

Total Phosphate removal rates of 86.76%, 88.24%, 82.76%, and 79.25%, 

respectively, at a sampling time of 38 hours and a 40% media fill volume. For TSS, 

the best removal rate was 82.76% at a sampling time of 26 hours and a 20% media 

fill volume. For the Chlorella sp. microalgal consortium, the best reductions in 

BOD5, COD, Total Nitrogen, and Total Phosphate were 71.54%, 74%, 71.89%, and 

73.7%, respectively, at a sampling time of 38 hours and a 20% media fill volume, 

with TSS reduction at 79.41% at a sampling time of 14 hours and a 20% media fill 

volume. The best color removal rates were achieved in the anoxic stage at 95.34%, 

in the oxic stage with indigenous microbes at 88.87%, and with the Chlorella sp. 

microalgal consortium in the oxic stage at 86.39% at a sampling time of 38 hours. 

Keywords: soy sauce wastewater, indigenous microbes, Chlorella sp. microalgae, 

MBBR, media fill, sampling time 
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