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Modification of Pullulan Using Dextransucrase and Characterization of the Modified Pullulan.
Lee, Jin Ha, Doman Kim’**, Hwa Ja Ryu, Soo Jin Heo, Deok Young Jhon', Nam Soo Han’,
and John F. Robyt. Department of Biochemical Engineering, 'Department of Food and Nutri-
tion, Znstitute for catalysis, Chonnam National University, Kwangju 500-757, Korea, *Department
of Biochemistry and Biophysics, lowa State University, Ames, IA, USA.—Many enzymes catalyze a
primary reaction and/or secondary reaction. Dextransucrase usually synthesizes dextran from sucrose as a
primary reaction. The secondary reaction of dextransucrase is the transfer of glucose from sucrose to car-
bohydrate acceptors. We have reacted dextransucrase from Leuconostoc mesenteroides B-742CB with
sucrose and pullulan as an acceptor under different reaction conditions; various concentrations of pullulan,
enzyme, sucrose and different pHs and temperatures of reaction digests. The yield of modified pullulan
was 57%(<1+5%) of theoretical under the reaction condition of pH 5.2, temperature 28C, 0.37% of pul-
lulan, and 0.1U/ml of dextransucrase. Modified products were more resistant against the hydrolysis of pul-
lulanase and endo-dextranase than those of native pullulan. The positions of glucose substitution in the
modified products were determined by methylation followed by acid hydrolysis and analyzed by TLC.
The products were modified by the addition of glucose to the position of C3, C4, C6 free hydroxyl
group of glucose residues in the pullulan.
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Table 1. The yield of modified pullulan

Type Modified Pullulan
Soluble 57
Insoluble 13
Total yield 70

*Calculation of yield; The amount of modified pullulan/(the
amount of pullulan+0.48 X the amount of sucrose) X 100.
**Standard deviation; less than +5%
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Fig. 1. TLC analysis of pullulanase and/or dextranase hy-
drolyzates of pullulan and modified pullulan.

Mn: series of maltodextrins. Lane a to d are the B-742CB dex-
tran hydrolysis products after treatments of a-amylase, isoamyl-
ase, pullulanase and endo-dextranase, respectively. Lane e to g;
native pullulan hydrolysis products after treatments of pul-
lulanase, endo-dextranase and both, respectively. Lane h to j;
modified pullulan hydrolysis products after treatments of pul-
lulanase, endo-dextranase and both, respectively.
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Fig. 2. Methylations of the B-742CB dextransucrase mod-
ified pullulans prepared from reaction using various con-
centrations of pullulan.

M; and Gen mean the methylation and acid hydrolysis products
of maltotriose and gentiobiose, respectively. Lane a to ¢ are the
methylation and acid hydrolysis products of B-742CB dextran,
native pullulan and modified pullulan, respectively.



Table 2. Proportions of the methylated D-glucose in the acid
hydrolysis products of the methylated pullulan, B-742CB
dextran and modified pullulan

0O-Me-D- Relative amount (%)
Glucose B-742CB Control Modified
Dextran Pullulan Pullulan

2,3,4,6-tetra- 25.0 12.7
2,3,6-tri- 5.3 66 27.9
2,4,6-tri- 18.0
2,3,4-tri- 28.9 34 372
2,3-di- 13.3 18.6
2,4-di-
2,6-di- 3.6
3,4-di- 9.5
Mono

*Methylated sugars were separated by TLC as described in the
methods and analyzed with Macintosh (Power PC; 7100/80)
computer using the Public Domain NIH Image Program
(developed at the U.S. National Institutes of Health).
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