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ABSTRAK 
 

PENGARUH RADIASI GELOMBANG MIKRO PADA 

PEMBUATAN SELULOSA MIKROKRISTALIN DARI Eichhornia 

crassipes 

 

YULLY BELLA 

2443015095 

 

 

Selulosa mikrokristalin (MCC) adalah selulosa paling dikenal dan 

banyak digunakan dalam industri farmasi seperti antara lain dapat 

digunakan sebagai pelincir, adsorben, pensuspensi, dan pengikat tablet. 

Tujuan dari penelitian ini adalah untuk mengetahui pengaruh daya dan 

waktu radiasi gelombang mikro serta juga untuk mengetahui kondisi 

optimum proses pembuatan selulosa mikrokristalin dilihat dari respon hasil 

rendemen dan nilai indeks kristalinitas MCC. Alfa selulosa diekstraksi dari 

eceng gondok menggunakan NaOH 30% dan radiasi gelombang mikro. 

Daya dan waktu radiasi gelombang mikro diatur sesuai desain faktorial 

dengan masing-masing kondisi yaitu 480 watt; 1 menit, 480 watt; 3 menit, 

1280 watt; 1 menit, dan 1280 watt; 3 menit. Alfa selulosa yang didapatkan 

kemudian dihidrolisis menggunakan enzim selulase Bacillus subtilis strain 

SF01. Rendemen yang didapat dari masing-masing kondisi percobaan 

adalah 18,67%, 17,165%, 14,185%, dan 14,325%. Serbuk MCC 

dikarakterisasi dan Avicel PH101 digunakan sebagai standar. Uji kadar air 

dan pH MCC memberikan hasil yang memenuhi peryaratan kadar air yaitu 

≤5,00 dan pH yaitu 5,0 – 7,5. Hasil uji spektrofotometri IR menunjukkan 

kemiripan profil spektrum antara MCC dengan standar Avicel PH101. 

Indeks kristalinitas serbuk MCC pada masing-masing kondisi berdasarkan 

hasil difraksi yaitu 62,86%, 67,84%, 57,27%, dan 52,8%, lebih rendah 

dibandingkan dengan Avicel PH101 yaitu 74,63%. Berdasarkan hasil 

optimasi peningkatan daya radiasi dapat menurunkan rendemen dan indeks 

kristalinitas, sedangkan peningkatan waktu radiasi juga menurunkan hasil 

rendemen namun dapat meningkatkan indeks kristalinitas. Interaksi dari 

daya dan waktu radiasi meningkatkan rendemen dan menurunkan indeks 

kristalinitas. Kondisi optimum yang dipilih dari hasil optimasi adalah 

493,44 watt dan 2,89 menit.  

 

Kata kunci : selulosa mikrokristalin, gelombang mikro, daya, waktu, enzim 

selulase. 
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ABSTRACT  
 

EFFECT OF MICROWAVE RADIATION ON THE PRODUCTION 

OF MICROCRYSTALLINE CELLULOSE FROM Eichhornia 

crassipes 

 

YULLY BELLA  

2443015095 

 

  

Microcrystalline cellulose (MCC) is the best known cellulose and 

is widely used in the pharmaceutical industry as it can be used as a free-

flowing agent, adsorbent, suspending agent, and tablet binder. The purpose 

of this study was to determine the effect of the power and time of 

microwave radiation as well as to determine the optimum conditions in the 

production of MCC as seen from the yield and crystallinity index value of 

MCC. Alpha cellulose was extracted from water hyacinth using 30% NaOH 

and microwave radiation. The power and time of microwave radiation is 

adjusted according to factorial design with each condition were 480 watt; 1 

minutes, 480 watt; 3 minutes, 1280 watt; 1 minutes, and 1280 watt; 3 

minutes. The alpha cellulose obtained was then hydrolyzed using cellulase 

enzyme from Bacillus subtilis strain SF01. The yield obtained from each of 

the experimental conditions was 18.67%, 17.165%, 14.185%, and 14.325%. 

MCC powder was then characterized and Avicel PH101 was used as a 

standard. Moisture content test and pH test of MCC provides results that 

meet the moisture content requirements of ≤5.00 and pH requirements range 

within the 5.0 – 7.5. The results of IR spectrophotometry test showed the 

similarity of spectrum profile between MCC and standard Avicel PH101. 

The crystallinity index of MCC in each condition based on diffraction 

results was 62.86%, 67.84%, 57.27%, and 52.8%, lower than Avicel PH101 

which was 74.63%. Based on the optimization results, the increase in 

radiation power can reduce the yield and crystallinity index, while the 

increase in radiation time also reduces the yield but can increase the 

crystallinity index. The interaction of power and radiation time increases 

yield and decreases the crystallinity index. The optimum conditions chosen 

from the results of optimization are 493.44 watts and 2.89 minutes. 

 

Keywords: microcrystalline cellulose, microwaves, power, time, cellulase 

enzyme. 
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