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RINGKASAN 

 

BUDI SUARTI, Kajian Sifat Fungsional Beras Pecah Kulit Berpigmen dan tanpa 

Pigmen Fermentasi, dibimbing oleh SLAMET BUDIJANTO, SUKARNO, dan 

ARDIANSYAH.  
 

Beras Pecah Kulit (BPK) adalah butir padi yang kulitnya sudah dilepaskan, 

tetapi belum disosoh. BPK selain mempunyai zat gizi tinggi juga mengandung 

komponen bioaktif. Kandungan komponen bioaktif BPK dipengaruhi oleh 

varietas, faktor genetik, dan kondisi lingkungan. Senyawa fenolik pada beras, 

pada umumnya terikat dengan senyawa makromolekul  lain di dinding sel yang 

terkonsentrasi di bagian bekatulnya. Ikatan tersebut dapat dihidrolisis dengan 

enzim lignosellulase yang dihasilkan oleh kapang pada saat fermentasi media 

padat. Penelitian ini diharapkan dapat melihat pengaruh Solid State Fermentation 

(SSF) menggunakan kapang dalam meningkatkan komponen bioaktif dan 

aktivitasnya serta  pengaruh pemanasan terhadap komponen bioaktifnya. Tujuan 

penelitian ini adalah : 1) Melakukan karakterisasi sifat fungsional  BPK 

berpigmen dan tanpa pigmen, 2) Melakukan kajian pengaruh fermentasi padat 

pada peningkatan aktivitas komponen bioaktif BPK berpigmen dan tanpa pigmen, 

dan 3) Melakukan kajian pengaruh panas terhadap perubahan komponen bioaktif 

BPK.  

Penelitian ini dilakukan beberapa tahap, tahap pertama penelitian 

menggunakan metode rancangan acak lengkap dengan satu faktor yaitu varietas 

BPK, tahap kedua penelitian menggunakan metode rancangan acak lengkap 

faktorial dengan dua faktor yaitu varietas BPK (Mentik Wangi Susu, Cempo 

Merah, dan Jowo Melik) dan waktu fermentasi (0, 24, 48, dan 72 jam). Sedangkan 

tahap ketiga penelitian menggunakan rancangan acak lengkap dengan satu faktor 

yaitu metode pemanasan (pemanggangan suhu 150
o
C, 10 menit, pengukusan suhu 

85
o
C, 20 menit, dan microwave 220 V, 50 Hz, 3 menit) 

Karakterisasi sifat fungsional BPK tanpa pigmen memiliki tingkat 

kecerahan lebih tinggi dengan nilai L* (71,45±0,10). BPK berpigmen hitam (Jowo 

Melik) memiliki sifat fisik warna dengan nilai b* (1,05±0,05), selain itu BPK 

Jowo Melik memiliki kandungan lemak (4,49±0,14 %), amilosa (26,32±0,60 %), 

serat pangan total (29,78±0,26%), TSF (4380,61±120,55 µg GAE/g), antosianin 

(2331,49±59,00 µg/g), proantosianidin (36,78±0,10
 

mg CE/g), dan oryzanol 
(692,33±21,64 µg/g), lebih tinggi daripada BPK tanpa pigmen. Pengujian secara 

in vitro BPK berpigmen memiliki daya cerna pati lebih rendah juga aktivitas 

penghambatan α-glukosidase yang lebih tinggi daripada BPK tanpa pigmen. 

Proses fermentasi BPK berpigmen dan tanpa pigmen dapat meningkatkan 

komponen bioaktif, aktivitas antioksidan, dan aktivitas inhibisi α-glukosidase. 

Hasil terbaik ditemukan pada fermentasi 72 jam yaitu BPK Jowo Melik dengan 

kandungan TSF (366,55±10,75 µg GAE/g), proantosianidin (22,52±0,30 mg 

CE/g), dan aktivitas antioksidan (1,43±0,03
 
mg TEAC/g).  

Metode pemanasan dengan microwave menyebabkan kerusakan kerusakan 

komponen bioaktif yang paling kecil dibandingkan dengan 2 metode pemanasan 

lainnya yaitu metode pemanggangan dan pengukusan Kandungan komponen 

bioaktif BPK Jowo Melik fermentasi setelah pemanasan, dengan microwave 
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memiliki TSF (2472,23±13,50 µg GAE/g), antosianin (1075,02±6,18 µg/g), 

aktivitas antioksidan (24,58±0,14 mg TEAC/g), daya cerna pati (33,46±0,02 %), 

dan inhibisi α-glukosidase (28,59±0,18 %) lebih terjaga dan efektif.  

Berdasarkan hasil keseluruhan penelitian ini BPK berpigmen terutama BPK 

berpigmen hitam mengandung komponen bioaktif, aktivitas antioksidan dan 

secara uji in vitro (inhibisi α-glukosidase) lebih tinggi daripada BPK tanpa 

pigmen. Proses fermentasi BPK berpigmen dan tanpa pigmen dapat meningkatkan 

zat gizi, komponen bioaktif, serat pangan, aktivitas antioksidan, dan inhibisi α-

glukosidase. Pemanasan dengan menggunakan microwave menyebabkan 

kerusakan komponen bioaktif BPK Jowo Melik fermentasi paling kecil.  

 

Kata kunci: Antioksidan, beras pecah kulit, fermentasi, komponen bioaktif, 

inhibisi α-glukosidase 

  



 

 

SUMMARY 

 

BUDI SUARTI, Study of Functional Properties of Pigmented and Non-Pigmented 

Fermented Brown Rice, supervised by SLAMET BUDIJANTO, SUKARNO, and 

ARDIANSYAH.  
 

Brown Rice (BR) is a whole grain rice with the inedible outer hull removed, 

but has not been ground. In addition to having high nutritional value, BR also 

contains bioactive components. The content of bioactive components of BR is 

influenced by varieties, genetic factors, and environmental conditions. Phenolic 

compounds in grains, including rice, are generally bound to other macromolecules 

in cell walls, which are concentrated in the bran. These bonds can be hydrolyzed 

by the lignocellulase enzyme produced by fungi during solid media fermentation. 

This study was expected to explain the effect of Solid State Fermentation (SSF) 

using fungi in increasing the bioactive components and their activities, as well as 

the effect of heating on their bioactive components. The aims of this study were: 

1) to characterize the functional properties of pigmented and non-pigmented BR, 

2) to investigate the effect of solid fermentation in increasing the bioactive 

components' activity of pigmented and non-pigmented BR, and 3) to study 

changes in bioactive components from the solid fermentation process by heating 

treatments.  

The method in this study used several stages. The first stage of this study 

used a completely randomized design method with one factor of the BR variety, 

while the second stage used a full factorial design method with two factors of the 

BR variety (Mentik Wangi Susu, Cempo Merah, and Jowo Melik) and 

fermentation time (0, 24, 48, and 72 hours). The third stage of the study used a 

completely randomized design method with one factor of the heating treatment 

(roasting with temperature at 150 °C for 10 minutes, steaming with temperature at 

85 °C for 20 minutes, and microwave at 220 V, 50 Hz for 3 minutes). 

Characterization of the functional properties showed that non-pigmented BR 

had a higher brightness level with a value of L* (71,45±0,10). Black pigmented 

BR (Jowo Melik) had color physical properties with a value of b* (1,05±0,05). In 

addition, Jowo Melik contained fat (4,49±0,14 %), amylose (26,32±0,60 %), total 

dietary fiber (29,78±0,26%), TSF (4380,61±120,55 µg GAE/g), anthocyanin 

(2331,49±59,00 µg/g), proanthocyanidin (36,78±0,10 mg CE/g), and oryzanol 

(692,33±21,64 µg/g), that were higher than non-pigmented BR. In vitro testing 

showed that pigmented BR had lower starch digestibility and higher α-glucosidase 

inhibitory activity than non-pigmented BR.  

Fermentation process of pigmented and non-pigmented BR can increase 

nutrients, bioactive components, antioxidant activity, and α-glucosidase inhibition 

activity. The best results were found in 72 hours fermentation of black pigmented 

BR (Jowo Melik) containing TSF (366,55±10,75 µg GAE/g), proanthocyanidin 

(22,52±0,30 mg CE/g), and antioxidant activity (1,43±0,03 mg TEAC/g).  

The microwave heating method caused the least damage to the bioactive 

components compared to the other 2 heating methods, namely roasting and 

steaming methods. The content of bioactive components of BPK Jowo Melik 

fermented after microwave heating were : TSF (2472,23±13,50 µg GAE/g), 
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anthocyanin (1075,02±6,18 µg/g), antioxidant activity (24,58±0,14 mg TEAC/g), 

starch digestibility (33,46±0,02 %), and α-glucosidase inhibition activity 

(28,59±0,18 %), which were more maintained and effective. 

Based on the overall results of this study, pigmented BR, especially black 

pigmented BR, contained higher nutrients, bioactive components, dietary fiber, 

antioxidant activity and in vitro (α-glucosidase inhibition) than non-pigmented 

BR. The fermentation process of pigmented and non-pigmented BR can increase 

bioactive components, antioxidant activity, and α-glucosidase inhibition activity. 

Microwave heating caused the least damage to bioactive components, antioxidant 

activity, and -glucosidase inhibitory activity in fermented Jowo Melik. 

 

Keywords: Antioxidant, bioactive components, brown rice, fermentation, α-

glucosidase inhibition 
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