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RINGKASAN 

 

Bir adalah minuman beralkohol yang diproduksi melalui proses fermentasi dari bahan yang 

mengandung pati tanpa melalui proses penyulingan setelah fermentasi. Bir secara umum 

berbahan malt barley, yeast, hops, air dan adjunct. Adjuncts pada dasarnya adalah bahan 

tambahan yang mengandung pati dengan sedikit atau tanpa kandungan protein. Adjuncts 

dapat meningkatkan kualitas bir Lager. Sorgum adalah sereal terbesar kelima yang 

diproduksi di dunia.  Di beberapa negara Afrika dan di beberapa bagian AS, sorgum telah 

dipilih sebagai bahan tambahan dalam produksi bir Lager karena ketahanannya pada 

musim kemarau dan harganya yang terjangkau. Maka dari itu pada penelitian ini, penulis 

ingin meneliti kualitas bir yang terbuat dari kombinasi malt barley dan sorgum. Formulasi 

yang digunakan sebagai dasar penelitian yaitu 100% Malt:0% Sorgum, 90% Malt:10% 

Sorgum, 80% Malt:20% Sorgum, dan 70% Malt:30% Sorgum. Tujuan dari penelitian 

adalah untuk mengetahui formulasi bahan tambahan (adjunct) terbaik dari sorgum pada 

minuman fermentasi (bir) dengan membandingkan karakteristik fisik (warna dan 

turbiditas) kimia (kandungan gula, pH, etanol dan metanol), mikrobiologi (yeast viability) 

serta sensori (warna, rasa, aroma dan overall) terhadap bir komersial dan standar SNI. 

Penelitian diawali dengan persiapan yaitu sterilisasi alat, propagasi yeast, dan penghalusan 

biji sorgum. Pada penelitian utama, sorgum dan malt dimasukkan dan dicampurkan ke 

dalam wadah. Selanjutnya, campuran bahan tersebut direbus pada suhu 55oC selama 30 

menit. Setelah itu, wort disaring dan dipisahkan dari endapan yang ada. Filtrat yang 

dihasilkan ditambahkan hops dan direbus kembali pada suhu 100oC selama 60 menit. Lalu, 

wort yang sudah cukup dingin dimasukkan ke dalam fermentor 2000 ml. Selanjutnya, yeast 

yang sudah dipropagasi selama 6 hari ditambahkan sebanyak 150 ml ke fermentor. 

Fermentasi dilakukan selama 9 hari pada suhu sekitar 22oC. Setelah fermentasi selama 9 

hari, bir diinjeksi CO2 dengan CO2 injector. Pada setiap harinya, masing-masing sampel 

diuji pH, brix, warna, dan uji kekeruhan. Pengujian yeast viability dilakukan sebelum 

proses fermentasi. Pengujian etanol dan metanol, dilakukan pada hari ke 9 atau pada akhir 

fermentasi. kemudian bir diuji secara sensori oleh 30 panelis. Analisis sensori dilakukan 

pada 30 panelis tidak terlatih dengan parameter warna, rasa, aroma, tekstur, overall, dan 

aftertaste. Hasil analisis fisiko-kimiawi dianalisis dengan metode One-way ANOVA pada 

tingkat kepercayaan 95% kemudian dilanjutkan dengan uji Duncan untuk mengetahui 

perbedaan antar sampel. Hasil analisis sensori dianalisis secara non parametrik dengan 

metode Kruskall-Wallis untuk mencari perbedaan dan dilanjutkan dengan uji Mann-

Whitney. Formulasi terbaik didapatkan pada 90% Malt:10% Sorgum karena memiliki 

kecepatan fermentasi yang cukup tinggi (tertinggi setelah rasio 70% Malt:30% Sorgum), 

memiliki alkohol yang paling tinggi, dan secara sensori paling disukai oleh panelis. Rasio 

70% Malt:30% Sorgum  memiliki kecepatan fermentasi yang paling tinggi, pH terendah, 

kadar gula terendah, kadar alkohol terendah, dan paling tidak disukai oleh panelis secara 

sensori. Pada keempat sampel, karakteristik fisik tidak berbeda nyata dan telah sesuai 

dengan bir komersial sedangkan karakteristik kimia kurang memenuhi standar bir 

komersial  dikarenakan kandungan gula dalam wort yang kurang mencukupi kebutuhan 

karbon untuk pertumbuhan yeast, namun 30% sorgum merupakan perlakuan dengan 

karakteristik kimia yang mendekati bir komersial. Yeast viability pada pitching yeast 

sebesar 93,58%. Hasil pengujian secara keseluruhan menunjukkan kesesuaian dengan 

syarat mutu bir dalam SNI 7388:2009. 
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 SUMMARY  

  

Beer is an alcoholic beverage produced through the fermentation of starch. Raw materials 

to produce beer include malt barley, yeast, hops, water and adjuncts in some cases. 

Adjuncts are essentially additional ingredients containing starch with little to no protein 

content. Quality of beer can be improved through the addition of adjuncts. Sorghum, a type 

of adjunct is the fifth largest cereal produced in the world. In some African countries and 

some parts of the US, sorghum is used as an adjunct to produce lager beer due to its 

resistance to droughts and affordable price. In this research, the author will examine the 

beer quality made from a combination of barley malt and sorghum. The formulation ratios 

used as the basis of the research is 100% Malt:0% Sorghum, 90% Malt:10% Sorghum, 

80% Malt:20% Sorghum, and 70% Malt: 30% Sorghum. The purpose of this research is to 

know the best formulation ratio using sorghum as an adjunct in fermented beverages (beer) 

by comparing physical characteristics (color and turbidity), chemical characteristics 

(content of sugar, pH, ethanol and methanol), microbiological tests (yeast viability) and 

sensory characteristics (color, flavor, aroma and overalls) against commercial beers and 

SNI standards. Research begins with preparation such as sterilization of tools, yeast 

propagation, and crushing of the sorghum seeds. Initially, sorghum and malt were put into 

a saucepan and mixed. Afterwards, the mixture is boiled at a temperature of 55oC for 30 

minutes. After boiling, the wort is filtered and separated from the existing deposits. Hops 

is added to the resulting filtrate and boiled again to a temperature of 100oC for 60 minutes. 

Then, the wort is poured into the 2000 ml sized fermentor. Subsequently,150ml of the yeast 

that was propagated for 6 days was added to the fermentor. Fermentation was carried out 

for 9 days at approximately 22oC. After 9 days of fermentation, the beer is injected with 

CO2 injector. Each day, each sample is tested for pH, Brix, color, and turbidity tests. Yeast 

viability was checked before pitching. Testing of ethanol and methanol was performed on 

the 9th day or at the end of the fermentation. Then beer was tested by a group of 30 

untrained sensory panelists to test parameters such as color, flavors, aromas, textures, 

overalls and aftertaste. The results of physical and chemical analysis were analyzed by the 

one-way ANOVA method at a 95% confidence level then continued with Duncan’s test to 

investigate if there are sufficient differences between samples. The results of sensory 

analysis were analyzed non- parametrically using the Kruskall-Wallis method to find the 

difference and followed by the Mann-Whitney test. The best formulation was determined at 

90% Malt: 10% Sorghum because it has a high enough fermentation speed (2nd highest 

after the 70%:30% malt sorghum ratio), highest alcohol content, and was most liked by 

panelists. The ratio of 70% Malt: 30% Sorghum has the highest fermentation speed, lowest 

pH, lowest sugar content, lowest alcohol content and was least liked by sensory panelists. 

All 4 samples physical characteristics don’t vary too much and is suitable per commercial 

beer standards. The chemical characteristics however is lacking of commercial beer 

standard as amount of carbohydrate in wort is not sufficient for yeast growth, while 30% 

of sorghum has the characteristics similar to commercial beer. Yeast viability of pitched 

yeast is as high as 93.58%.  The results of the overall test showed to be in line with the 

quality requirements of beer in SNI 7388:2009 and commercial beer.
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