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The Production and Characterization of Bacterial Cellulose 

Abstract 
Some properties of bacterial cellulose (BC) Gluconacetobacter hansenii (Gossele et al.) after production 

were determined and compared with microcrystalline cellulose (MCC). The BC test specimens were prepared 
with standard Hestrin and Schramm (HS) medium. The obtained pellicels were evaluated after 14 days 
incubation. According to SEM analysis the diameter of the cellulose fibrils were measured between 20 nm and 
75 nm. The water holding capacity was calculated 91 to 109 times higher than dry weigth. The cellulose yield of 
BC was  between 0,81 g/l and  0,84 g/l. XRD, FTIR and TGA analysis were done and compared with MCC. The 
obtained results and comparison between the strain and MCC showed similiraty. According to the results the 
obtained BC can be used for food, cosmetic, medicine, paper and composites as raw material or filler. 
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 Materyal ve  
 Materyal Deney materyali olarak Gluconacetobacter hansenii (Gossele 
et al.) Yamada et al. (ATCC   

 

   
(ATCC   
 



3 
 

-
  

 
 

  numuneden SK 
 

 
%2    (w/v) D-Glucose 
%0.5   (w/v) Peptone 
%0.5   (w/v) Yeast Extract 
%0.27   (w/v) di-Sodium Hydrogen Phosphate (Na2HPO4) %0.115  (w/v) Citric Acid 
 

 

 -2 damla HS 
 

 

ile Su) ve 1.0 ml Bakteri 
-

edildi. 
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ve destile su ile tekrar durulanarak pH 7  
 
BC veriminin incelenmesi Durulanan BC  

-15 de 
donduruldu. Dondurulan numuneler dondurularak kurutuldu ve daha sonra SEM, TGA, XRD 

 
SEM Analizi 

- 
-  

 
 . 

TGA Analizi 
Dondurularak kurutu

 
 

XRD Analizi XRD Analizi, PANalytical EMPYR
 

- 
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200 
non-cr 
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Curve Fitting Metodu: 
  
 

birinci pik 
 -  

 
  

 
FTIR Analizi 800 cm-1) 
Shimadzu IRAffinity- -1 

 
Bulgular ve  

 Deneyler sonucunda 2 adet n

hesaplan
 

  
  Verim (g/l)  Kaynak 

HS Statik 2.1 13 (Castro et al., 2011)  Statik 2.8 13 (Castro et al., 2011) HS Statik 8.3 7 (Keshk, 2014) HS+(%0.5) Vitamin C Statik 15.6 7 (Keshk, 2014) HS Statik 2.5 4 (Fabio et al., 2013) 
 
SEM Analizine Ait Bulgular  
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(Castro et al., 2011). 
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 T%10  T%50  DTGmax  (%) 

BC 95.9 337 344,3 88,9 
MCC 89.1 350 356.9 95,9 

 . Termal analiz 
max 

2012). T%10 

belirlenm  
 

3000 cm-1, 3350 cm-1 ve 3400 cm-1 - 3500 cm-1 - -1, 2800 cm-1 - 2900 
cm-1 - -1 - 1160 cm-1 C-O- -1 - 1060 cm-1 -O -1 C- -1 CH2 Halib et al., 2012).  

 (C-  (O-H 
 (CH2  (C-  (O-  

 
3346 cm , 2895 cm , 1417 cm-1, 1311 cm-1, 1161 cm , 1056 cm , 1033 cm  olarak 
bulu

, 2895 cm , 1417 cm , 1313 cm , 1161 cm , 1053 
cm  ve 1029 cm   
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 etodu, ** Curve Fitting metodu) 

 
  
 Kristalinite (%) Kaynak 

Pamuk 78 (Terinte et al., 2011) BC 82 (Keshk, 2014) BC 75 (Grande et al., 2009) MCC 77 (Keshk, 2014) 
 

 
20 nm 

 75 nm 

 
Semboller BC   
MCC   
HS  : Hestrin-Schramm 
SK   
SEM  : Scanning Electron Microscopy 
FTIR  : Fourier Transform Infrared Spectroscopy 
XRD  : X-ray Diffraction 
TGA  : Thermogravimetric Analysis 
nm  : Nanometre 
mg  : Miligram 

CI = % 71* 
CI = % 66** 

CI = % 76* 
CI = % 80** 
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