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Catalytic Mechanisms and Influence Factors on Cyclodextrin Preparation

JIN Zheng—yu, WANG Jin-peng, BAI Yu xiang
(State Key Laboratory of Food Science and Technology , Jiangnan University , Wuxi 214122, China )

Abstract. Cyclodextrins (CDs) are mainly prepared from starch by the catalyzation of cyclodextrin
glucosyltransferase (CGTase). In addition to the source of CGTase,many factors influence the ratio
and specificity of CDs,such as reaction time,reaction temperature,pH,enzyme quantity,additive,
type of substrate,substrate concentration,pretreatment of raw material et al. The CDs preparation
processes are also effected by these factors. However,no system reports focused on the influence
factors for CDs preparation. In this paper,we described the catalytic mechanisms of CDs
preparation ,and a review on the influence factors in CDs preparation process was presented,in
order to provide reference for CDs preparation.

Keywords: cyclodexirin (CD),cyclodextrin glycosyltransferase (CGTase) ,catalytic mechanisms,

cyclodextrin preparation , influence factors
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Table 1 Effect of starch treatment with a—amylase on CD

production

0 010 7.13 6.89 16.72 15.00 1.16 0.97 50.02 45.72
05 194 642 636 1522 1497 1.09 0.87 45.72 44.40
1.0 354 690 6.54 1520 14.78 1.05 0.90 46.30 44.44
20 6.50 6.50 6.40 11.72 1035 0.87 0.71 38.18 34.92
3.0 7.87 642 540 11.00 990 0.86 0.72 36.56 32.04
40 8.69 670 4.00 10.50 9.40 0.62 0.56 31.64 27.92
6.0 944 451 355 10.03 898 0.58 0.48 30.24 26.02

0 012 737 624 1625 15.11 127 1.10 49.78 44.90
05 1.90 797 641 15.17 1490 1.09 091 48.46 44.44
1.0 378 7.79 542 1530 14.82 1.08 0.76 48.34 42.00
20 6.70 7.50 6.63 11.48 10.40 0.90 0.86 39.76 35.78
3.0 813 648 457 11.12 985 0.76 0.71 36.76 30.26
40 9.02 550 3.62 1044 937 0.60 0.58 33.08 27.14
6.0 10.84 522 295 9.77 860 0.54 0.59 31.06 24.28
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Table 2 Ratio variation of serious CD under optimum

reaction condition of different CGTase resource

B. macerans BIO-2m B>a>y
B. circulans BIO-3m 5.5-5.8 60 B>a>y
B. coagulans—13m 6.0-6.5 70 B>a>y
B. licheniformis BIO-9m 5.0-6.0 60 B>a>y
B. stearothermophilus B—4006 8.5 60 a>B>y
B. circulans B—4018 5.5-7.0 75 B>a>y
B. licheniformis B-4025 5.0-6.5 65 B>a>y
B. alcalophilus B-3103 8.5 85 B>y
B. dlcalophilus BA-4229 8.0-9.0 60 B>y
B. halophilus BIO-12H 6.5-7.0 50 B>y
B. halophilus BIO-13H 6.0-7.0 55 B>y
Th.vulgaris Tac—3554 6.0-7.0 80 a>B>y
B. macerans 5.2-5.7 55 a>B=y
B. megaterium 5.2-6.2 55 B>a=y
B. ohbensis 5.5 50 B
B. sp HA 3-2-2 6.5-8.5 60 B
B. sp BE 101 6.0-6.5 45 B
B. sp AL-6 8.0 60 B
B. circulans 5.5 60 B>a>y
B. amyloliquefaciens 6.0 70 et
B. lentus 6.5-7.5 55 B
B. firmus 7.5-8.5 65 B>y>a
Brevibacterium sp 9065 10.0 45 B>y
Alkalophilic Bacillus sp 4.5-4.7 45 B
Klebsiella pneumoniae 6.9 40 B>a>y

3

Table 3 Effect of organic solvent on the CD ratio variation
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