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Fig.3 LC-MS spectrometry analysis. A B Gentiobiose sample C D Reaction mixture.

251 1
. «— Table 1  Effect of glucose concentration on the production
= 201 of gentiooligosaccharide
% 5 ¢ Glucose / g/100mL 40 50 60 70 80 90
- ] .o .
2 ¢ Gentiooligosaccharide 4 2T 295 352 4.5 4.9
] / g/L
2 104
5
ket 5 2 pH
Table 2 Effect of initial pH on production of gentiooligosaccharide
0 . T T T T T pH 3.5 4.5 5.5 6.5 7.5

¢ Gentiooligosaccharide

38.8 424  26.1 15.8 1.0

t/h / gL
P

2.4.4 80%
pH4.5

Fig. 4 Effect of transform time on the production of

gentiooligosaccharide .
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3 B- 80 U/mL
Table 3 Effect of temperature on production 7.75 U/mL ®
of gentiooligosaccharide B'
Temperature °C 30 4 S0 60 70
¢ Gentiooligosaccharide / g/L 21.5 36.4 422 45 9.8
B-
3 60°C
60°C 80% pH 4.5 60°C
70 60 U 1 mmol/T
60C 2% K* 48 h 50
g/L
2.4.5 pH4.5 60°C B-
80% B-
10U 20U 40 U 60 P. pastoris f3-
U 100U 4
4
Table 4 Effect of enzyme dosage on production
of gentiooligosaccharide
Enzyme dosage/ Ulg 10 20 40 60 100 |
/cg(/;imi""“g"sa“’hm"de 2.0 43.1 42 472 464 Food & Machinery 1999 1 27 - 28.
2 - . Food
4 Science 1995 1611 41 —44.
3 . .
60 Ulg \ Grain and Oil Food Science 2002 6 10 14-17.
60U China Food Additives 2004 13 97 —
2.4.6 B- 101.
5 -
1 mmol/.  K' Co* Mn** Jiangsu Shipin Yu Fajiao 2003 1 29 —
5 31.
6 Heather F Seidle Ira Marton Oded Shoseyov et al. Physical
5 and kinetic properties of the family 3 B-glucosidase from
Table 5 Eifect of metal ions on production Aspergillus niger which is important for cellulose Breakdown.
of gentiooligosaccharide
Motal ions/ 1 mmol/L blank K- Co M+ The Protein Journal 2004 23 1 11-23
¢ Gentiooligosaccharide s .y o1 s e 7  Heather F. Seidle Reuben E. Huber. Transglusidic
/ ¢/L ’ ' ’ o reactions of the Aspergillus niger family 3 3-glucosidase
5 K Co 5 qualitative and quantitative analyses and evidence that the
transglucosidic rate is independent of pH. Archives of
Mn** Biochemistry and Biophysics 2005 436 254 —264.
8 . B
Journal of Cellulose Science and
1 mmol/. K* Technology 2007 15 1 59 -63.
B- 9 Siegel Dan Ira Marton et al. Cloning expression
characterization and nucleophile identification of family3
Aspergillus niger (-glucosidase. The Journal of Biological
3 Chemistry 2000 275 7 4973 - 4980.
10 Sambrook J Fritsch EF Maniatis T.

B- P . pastoris

1992.
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11 13 Shoseyov O Bravdo B lkan R et al. Endo-B-glucosidase
. Chinese Journal of from Aspergillus niger grown on a monoterpene glycoside-
Biotechnology 2008 24 4 635 - 639. containing medium. Phytochemistry 1988 27 1973 — 1976.
12 Shixuan Wu Geoffrey J. Letchworth. High efficiency 14
transformation by electroporation of Pichia pastoris pretreated 2004 4 36 -37.
with lithium acetate and dithiothreitol. Bio techniques 2004 15 B
36 152154 . 2007.

Production of gentiooligosaccharide by recombinant p-glucosidase

Lingling Liu' 2 Song Zhu' Ting Zhu®> Min Zhang® Jing Wu' >* Jian Chen' >

! State Key Laboratory of Food Science and Technology Jiangnan University Wuxi 214122 China

2 School of Biotechnology Jiangnan University and The Key Laboratory of Industrial Biotechnology Ministry of Education
Jiangnan University Wuxi 214122 China

Abstract Objective [3-glucosidase can be used to prepare gentiooligosaccharide from glucose. The purpose of this study is to
obtain B-glucosidase through DNA recombinant technology as well as to optimize the production of gentiooligosaccharide by the
recombinant 3-glucosidase. Methods We cloned bgl the gene encoding (-glucosidase from Aspergillus niger CMI CC
324626 into the expression vector pPICIK to construct the recombinant plasmid pPICIK-bgl. The vector was then transformed
into Pichia pastoris KM71 for extracellular overproduction of B-glucosidase. The activity of the expressed enzyme was measured
by the assay of transglucosidation reaction and the transglucosidation product was identified by HPLC and LC-MS. Furthermore
the condition for prepare gentiooligosaccharide by this recombinant B-glucosidase is optimized. Results A . niger 3-glucosidase
was successfully expressed in P. pastoris and the recombinant produced gentiooligosaccharide from glucose. In addition the
main operation parameters of this enzymatic conversion were optimized. At 80% glucose 60°C pH 4.5 1 mmol/L K* 60 U §-
glucosidase per gram substrate and 48 h reaction time the gentiooligosacharide produced reached 50 g/L.. Conclusion This is
the first report of producing gentiooligosaccharide by recombinant 3-glucosidase .

Keywords gentiooligosaccharide enzymatic conversion [-glucosidase expression Pichia pastoris Aspergillus niger
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