PURDUE

Office of Technology
INNOVATES | Commercialization

Physical Modification of Starches Using
Small Molecules for Enhanced

Gelatinization, Viscosity, and Stability

Small-molecule, hydrothermal treatments physically tune starch gelatinization

and viscosity (no reagents), yielding clean-label functionality and stability.

The starch industry is important for food production and economies
worldwide as starches are used as ingredients in food and animal feed
products, as well as in consumer, pharmaceutical, and industrial products.
The function of starch is intricately related to the complex microstructure of
the starch granule, and structural transformations in starch are intimately
related to the processing, quality, and stability of starch-based products.
Modifying starch offers several functional advantages over native
(unmodified) starch, including enhanced stability and viscosity control.
Starch modifications can be split into the following categories: physical,
chemical, biotechnological, enzymatic, or combinations of the prior
categories. Of these, physical modifications offer the following advantages:
clean label and regulatory acceptance, environmentally friendly, cost-
effective and scalable, and consumer and market appeal. Researchers at
Purdue University have designed a new physical modification methodology
for starches using small molecules and hydrothermal treatments to create
starches with enhanced properties such as elevated gelatinization
temperature and favorable alterations to viscosity and stability that can be
used in products to improve nutritional value and product quality traits. This
technology can be applied to a variety of starches and small molecules
wherein the goal is to create starches for human consumption with

improved properties as compared to the native starch alone.

Technology Validation:

-The technology was applied to a variety of botanical sources of starch and a
variety of small molecules and documented favorable alterations in starch

stability and functionality.

-Gelatinization temperature measurements show higher gelatinization

temperatures for modified starches as compared to native starches (by up
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-Viscosity measurements to determine peak viscosity, breakdown viscosity,
final viscosity, and setback viscosity indicated more stable structures and
showed larger viscosity ranges available for modified starches as compared

to native starches

Advantages

-Physical modification with the incorporation of small molecules favorably

alters starch stability and functionality

-The process uses no chemical reagents, and physically modified starches

may be labeled as 'natural’ or 'clean label' ingredients

Applications

-The method and processes can be used to modify a variety of starches
using a variety of small molecules to improve upon starch functionality for a

wide variety of product uses
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