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MOTTO DAN PERSEMBAHAN  
 

 

MOTTO  

"Sesungguhnya bersama kesulitan ada kemudahan." 

(QS. Al-Insyirah: 6) 

 

"Dan katakanlah, 'Bekerjalah kamu, maka Allah akan melihat pekerjaanmu, begitu 

pula Rasul-Nya dan orang-orang mukmin.'" 

(QS. At-Taubah: 105) 

 

"I have not failed. I've just found 10,000 ways that won't work." 

— Thomas Alva Edison 

 

"Success is not final, failure is not fatal: it is the courage to continue that counts." 

— Winston Churchill 

 

"The important thing is not to stop questioning. Curiosity has its own reason for 

existing." 

— Albert Einstein 
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ABSTRAK 

Rancang Bangun Fermentation Chamber Berbasis 

Mikrokontroler Untuk Monitoring Dan Estimasi Kematangan 

Tapai Singkong 

 

(AL-MAN RAFFLI SAPUTRA 2026 : xiii+106 hlm., 25 gambar, 49 tabel ) 

 

Perkembangan teknologi mikrokontroler dan Internet of Things (IoT) telah 

mendorong inovasi dalam sistem monitoring di berbagai bidang, termasuk pada 

proses fermentasi pangan tradisional seperti tapai singkong. Proses fermentasi 

tapai yang masih dilakukan secara konvensional dengan mengandalkan 

pengamatan aroma, rasa, dan tekstur menyebabkan ketidakpastian dalam 

menentukan tingkat kematangan serta menghasilkan kualitas yang tidak selalu 

konsisten. Penelitian ini bertujuan untuk merancang dan membangun sistem 

monitoring fermentasi tapai singkong berbasis mikrokontroler dengan 

memanfaatkan parameter suhu, kelembapan, dan Estimasi Kadar Etanol sebagai 

indikator tingkat kematangan. Metode yang digunakan meliputi perancangan dan 

implementasi perangkat keras, integrasi sensor suhu, kelembapan, dan sensor 

alkohol (MQ-3), serta pengembangan sistem monitoring berbasis IoT untuk 

menampilkan data secara real-time. Hasil pengujian menunjukkan bahwa sistem 

mampu memantau kondisi fermentasi secara kontinu dengan pembacaan suhu dan 

kelembapan yang stabil serta mendeteksi peningkatan Estimasi Kadar Etanol 

selama proses fermentasi. Data yang diperoleh menunjukkan adanya hubungan 

antara kenaikan Estimasi Kadar Etanol dan waktu fermentasi, sehingga dapat 

digunakan sebagai dasar dalam melakukan estimasi tingkat kematangan tapai 

secara lebih objektif. Sistem yang dirancang mampu meningkatkan akurasi 

monitoring serta membantu pengguna dalam menentukan waktu kematangan 

secara lebih konsisten dibandingkan metode konvensional. 

 

Kata kunci : fermentasi tapai, mikrokontroler, sensor alkohol, suhu dan 

kelembapan, Internet of Things (IOT). 
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ABSTRACT 

Design and Development of a Microcontroller-Based  Fermentation 

Chamber for Monitoring and Ripeness Estimation of Cassava Tapai 

 

(AL-MAN RAFFLI SAPUTRA 2026 : xiii+106 pages., 25 figures, 49 tables ) 

 

The advancement of microcontroller technology and the Internet of Things 

(IoT) has driven innovation in monitoring systems across various fields, 

including traditional food fermentation processes such as cassava tapai. 

Conventional fermentation processes still rely on subjective observations of 

aroma, taste, and texture, leading to uncertainty in determining ripeness levels 

and resulting in inconsistent product quality. This study aims to design and 

develop a microcontroller-based monitoring system for cassava tapai 

fermentation by utilizing temperature, humidity, and alcohol levels as indicators 

of fermentation maturity. The method includes hardware design and 

implementation, integration of temperature, humidity, and alcohol sensors (MQ-

3), and development of an IoT-based monitoring system to display data in real-

time. The results show that the system is capable of continuously monitoring 

fermentation conditions, with stable temperature and humidity readings and the 

ability to detect increasing alcohol levels during the fermentation process. The 

obtained data indicate a correlation between alcohol level and fermentation 

time, which can be used as a basis for estimating the ripeness level of cassava 

tapai more objectively. The proposed system improves monitoring accuracy and 

assists users in determining optimal fermentation time more consistently 

compared to conventional methods. 

 

Keywords : cassava fermentation, microcontroller, alcohol sensor, temperature 

and humidity, Internet of Things (IOT).
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