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Introduction. Starch is a polymer with a long
potential as raw material to obtain added
value products. During starch degradation by
the action of bacterial enzyme, cyclodextrin
glycosiltransferase (CGTasa) (1) is obtained.
This enzyme can form compounds called
cyclodextrins (CD) which are widely used in
food industry to form inclusion complexes.
The aim of this research was to observe that
amaranth starch is a good carbon source for
B. megaterium to produce CGTase as well as
a good substrate to yield b-cyclodextrins.(3).

Methods. Amaranth starch was obtained by
two different methods: First it was obtained
using 1%: sodium hydroxide (NaOH) and 1%
sodium bisulfite (NaHSO3). Bacillus
megaterium strain was spread in culture
media with two different carbon sources:
amaranth starch (AS) and corn starch (CS).
Two thermic pre-treatments were assayed for
amaranth starch (60 and 90° C) before the
culture media was prepared. CGTase was
obtained by liquid fermentation; kinetic
parameters (u, td, Yys, Yex, Yes, P=Xmaxit,
P=Emax/t) were evaluated. The enzymatic
activity was assessed quantifying the B-CD
production as was described by Makela
(1987).

Results. The yield of starch coming from
amaranth was significantly greater than that
of corn starch (52.47% + 3.24 and 40.25 +
1.57 respectively) when sodium hydroxide
was used (p<0.05). Obtained starch
characterization is shown on table 1.

Table 1. Characterization of starch obtained from two
different sources and methods

Analyses Amaranth Amaranth Corn starch
Starch (NaOH) Starch
(NaHSO3)
Ashes 0.09+0.0012 0.05+0.0012 <0.12%
Starch content 91.5+5.2%" 83.1+0.2%" 92-96%
Protein 0%* 3.4120.19%" <0.064%as
Reducing 0.002+0.1E- 0.001+0.2E- Traces
sugars 5% 5%°
Color (L, a, b) 95.22+ 0.459, 91.43+1.41, 101.51+ 0.653,
0.16 +0.014, 0.68 +0.065, 0.52+ 0.038,
5.20 + 0.166 8.53 +0.37 5.63+ 0.101

It was observed a decrease close to 50% on
B. megaterium growth time when amaranth

starch was used as unique carbon source
during spread phase. Biggest production of b-
CD was obtained on treatment at 60° C for 10
min. Kinetic parameters determined were
pn=13.188+0.12, td= 0.053+2E-03,

Yx/s=0.307+1E-03. The major enzymatic
activity and B-CD production were achieved
at 38 h (Fig. 1).

Fig.1 Kinetic of biomass, pH, CGTase activity of B.
megaterium cultures with amaranth starch treated at a)
60°C and b) 90°C.

Conclusion. Amaranth starch treated at 60°
C was a good substrate to produce CGTase
It might also be useful to obtain B-CD. This
starch might be a different commodity that
could be used instead of corn starch, which is
generally used in the industry.

Acknowledgements. Belem Arce thanks
CONACYyT for the scholarship granted to do
this research.

References.

1. Ahmed E.M., Heba A. & El-Refai. (2010). Cyclodextrin
glucosyltransferase production by Bacillus megaterium
NCR: evaluation and optimization of culture conditions
using factorial desing. Indian J Microbiology. 50. 303-
308.

2. Inouchi N., J. & Glicosc, A. 1999. Characterization of
Amaranth and Quinoa Starches. . 46 (3). 233-240.

3. Kitahata S., Tsuyama N. & Okada S. (1974).
Purification and some properties of cyclodextrin
glycosyltransferase from a strain of Bacillus Species.
Agr. Biol. Chem. 38 (2). 387-393.

4. Makela M., Korpela T. & Laakso S. (1987).
Colorimetric determination of B.cyclodextrin: two assay
modifications based on molecular complexation of
phenolphthalein. Biochemical and biophysical methods.
14. 85-92.



