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Raw starch degradation pathway via cyclodextrins is usually carried out by alkaliphilic bacteria by producing 

cyclodextrin glucanotransferase (CGTase) enzyme. Alkaliphilic bacteria most commonly found in starch sources or 

alkaline saline environment. Bacteria require an alkaline pH and have an optimal growth at ca. pH 10. CGTase convert 

starch and other 1, 4-linked α-glucans to cyclodextrins (CD), which are featured by hydrophilic outside and hydrophobic 

central cavity. Because of the ability to form inclusion complexes with various organic and inorganic compounds, CD 

can be used to modify the physicochemical characteristics of low polarity drugs or used as chiral selectors in capillary 

electrophoresis and chromatography [1, 2]. 

The objective of our study was to optimize the cultivation conditions and growth medium composition for CGTase 

production from alkaliphilic bacteria isolated from local sources and use the enzyme for cyclodextrins synthesis from 

starch. Effective CD production from raw sources would allow to reduce high production costs and extend the uses of 

these cyclic polysaccharides in analytical chemistry, pharmaceutical and food industries. To authors knowledge, no such 

studies were carried out in Lithuania up-to date. 

18 soil samples from the fields of growing and storage places of potato and other starch sources in Lithuania were 

collected and used for the isolation of CGTase producing bacteria on starch-agar plates. After 24 hours of incubation on 

starch-agar medium at 37 °C, the plates were stained with 0.02% (w/v) iodine in 0.2% (w/v) KI solution. Colonies that 

showed clear zones were considered as a starch hydrolyzing enzyme producer and were sub-cultured on Horikoshi-II agar 

plates. After 24-48 hours of incubation on Horikoshi-II medium at 37 °C, yellowish colored zones were detected around 

the bacteria colonies, suggesting possibility of CGTase production by those strains [3]. However, agar plate methods are 

sensitive for some of glycoside hydrolase family enzymes. Therefore, positive isolates were cultivated in alkaline liquid 

medium and CGTase activity was measured in the cultures supernatants. Enzymatic activity was evaluated 

spectrophotometrically by phenolphthalein assay measuring the quantitative ability to produce CD [4]. One unit of the 

CGTase activity was defined as the amount of enzyme that catalyzes the production of 1 µmol of β-CD per minute under 

the reaction conditions. Sample with the biggest enzymatic activity was selected for the optimization of culture conditions 

for the production of CGTase. The enzyme production was optimized using several growth conditions. These included 

the different carbon sources substituting soluble starch (pea starch, wheat starch, corn starch, potato starch), main carbon 

source concentration (0-3% (w/v)), sodium carbonate concentration (pH) (0-2% (w/v)), magnesium sulfate concentration 

(0.02-0.2% (w/v)), different inorganic salts additives (NaH2PO4, Na2HPO4, KH2PO4, K2HPO4, NH4H2PO4, NaCl), 

inoculum size (0.25-3% (v/v)), medium volume (25-150 ml), temperature (25-42 °C) and harvesting time (0-54 hours).  

A total number of 18 samples were processed for isolation of CGTase producing bacteria of which all (100%) 

showed starch hydrolyzing activity and 10 isolates (56 %) showed qualitative cyclization activity. Bacteria isolated from 

potato soil (Raseiniai District 55º24'2'' N 22º53'14'' E) showed the biggest enzymatic activity after 48 hours of incubation 

in Horikoshi-II medium at 37 °C. The optimal conditions for CGTase production was consisted of 3% (w/v) soluble 

starch, 0.5% (w/v) soya peptone, 0.5% (w/v) yeast extract, 1.5% (w/v) sodium carbonate (pH 10.5), 0.02% (w/v) 

magnesium sulfate, 0.1% (w/v) ammonium dihydrogen phosphate and 2.5% (v/v) inoculum size. It was also determined 

that isolated bacteria produce the highest concentration of CGTase at 37 °C temperature after 30 hours of cultivation in 

100 ml of growth medium. During the study, enzymatic activity varied from 2.56 ± 0.84 mU/ml to 175.09 ± 3.74 mU/ml. 
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