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MMetabolic engineering for the construction of robust producers  
Metabolic engineering of E. coli for efficient production of D-lactate, L-lactate, succinate, 1,5- 
pentanediamine and ethanol from glucose or glycerol.
Large scale fermentation of industrial enzymes  
Development of novel processes for efficient enzymes production under large scale fermentation 
(working volume from 30 thousands liters to 200 thousands liters) including amylase, pullulanase 
and glucoamylase .
Enzyme cocktail for oligosaccharides preparation  
Research on enzymes properties and their combined functions for functional sugars release from 
polysaccharides or transglycosylation from oligosaccharides including the production of 
isomalto-oligosaccharides (IMOs), fructooligosaccharides (FOS), galactooligosaccharides 
(GOS), xylooligosaccharides (XOS), pectic oligosaccharides (POS) and 
mannanooligosaccharides (MOS).
New enzymes: Finding, Cloning, Expression & Application
Enzyme library construction from both Aspergillus niger and Thermomyces lanuginosus, 
including proteases, lipases, carbohydrates hydrolases and other needed enzymes were cloned 
and expressed in Pichia pastoris.

Introduction 
Fruit, vegetable and crops are all of the basic foods in our daily life. Due to the change of our life 
style, foods are no longer judged only in terms of taste and immediate nutritional needs, but also 
in terms of their ability to improve the health and well-being of consumers. However, nutrient 
composition of fruit, vegetable and crops is very complex and difficult to assess by traditional 
methods. Here, we declare a serials of novel strategies for oligosaccharides and peptides 
preparation from fruit, vegetable and crops using enzymes cocktail. 
Research Contents  
In this research, the hydrolases including protease, lipase, carbohydrates hydrolases and other 
needed enzymes were selected to make the suitable cocktail for the manufacturing of natural fruit, 
vegetable and crops to completely release of functional oligosaccharides and peptides. Finally, the 
novel processes were establishment due the properties of the enzyme cocktail and the 
components of the raw materials to produce nutrient rich syrup from fruit, vegetable and crops 
directly.
Conclusion 
High efficiency and low cost processes for the release of functional oligosaccharides and peptides 
from fruit, vegetable and crops were established. The application of new comprehensive 
processing technology of agricultural products will significantly enhance the value of agricultural 
products and help to promote public health. 
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