Biotechnol. Appl. Biochemn. (2005) 41, | [7-125 (Printed in Great Britain) 117

Effects of buffer properties on cyclodextrin glucanotransferase
reactions and cyclodextrin production from raw sago
(Cycas revoluta) starch

Kamarulzaman Kamaruddin*, Resli :Mﬂ._'-’!.l;lias_‘jf, Suraini Abdul Azizt, Mamot Said§ and
Osman Hassan{'

*Environment and Bioprocess Technology Centre, SIRIM Berhad, Pusat Tenaga, Malaysia, tFaculty of Chemical Engineering
and Natural Resources, Universiti Teknologi Malaysi, 8{3 10 UTM-Skudai, johor, Malaysia, TFaculty of Food Science and
Biotechnology, Universiti Putra Malaysia, 43400 Serdang, Selangor, Malaysia, and §School of Chemical Sciences and Food
Technology, Faculty of Science and Technology, Universiti Kebangsaan Malaysi, 43600 UKM-Bangi, Selangor, Maiaysia

Results from the present study have shown that the
ionic species of buffers, pH values and reaction temper
ature can affect the enzyme unit activities and product
specificity of Toruzyme® {(Novo Nordisk A/S Bagsvaerd,
Denmark) CGTase (cyclodextrin glucanotransferase).
" Applying a similar reaction environment (acetate
buffer, pH 6.0; temperature, 60 °C), the CGTase was
found to be capable of producing pre dominantly 8-
cyclodextrin from either raw or gelatinized sago (Cycas
revoluta) starch. Changing the buffer from acetate to
phosphate reduced the yield of S-cyclodextrin from
2.48 to 1.42 mg/ml and also affected the product speci-
ficit}?, where production of both «- and f-cyclodextrins
wetre more pronounced. The decrease in the produc-
tion of cyclodextrins in phosphate buffer was significant
at both pH 6.0 and 7.0. However, changing the buffer
to Tris/HCI (pH 7.0) showed a significant increase in §-
cyclodextrin production. Increasing the ionic strength
of sodium acetate and Tris/HC| buffers at pH 6.0 and
7.0 to equivalent ionic strength of phosphate buffers
showed no significant effects on cyclodextrin produc-
tion. Higher yield of cyclodextrins at pH 7.0 when Tris/
HCI was used might be due to the binding of chioride
ions at the calcium-binding sites of the CGTase, result-
ing in the shift of the optimum pH close to physiological
enviromment, leading to an increase in the activities and
specificity.
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