Quadrumat Senior Flour Mill for Wheat Quality Lab

Principal Investigators:


Padu Krishnan, Professor, Dept. Nutrition, Food Science & Hospitality, SDSU, Brookings

Collaborating Investigators:

Amir Ibrahim, Winter Wheat Breeder, Plant Science Dept., SDSU, Brookings 


Karl Glover, Spring Wheat Breeder, Plant Science Dept., SDSU, Brookings

Brent Turnipseed, Professor/Manager Seed Testing Lab, SDSU, Brookings

Project objectives:  
To request partial funding for a Quadrumat® Senior Mill.  The mill will be used to extract flour from wheat produced in South Dakota.  This wheat may be obtained from the SD Wheat Research program or specific farms.  We propose a three way contribution toward this new acquisition. One third of the cost will be sought from the following agencies -- SD Wheat Commission, SD Crop Improvement Association, and the SDAES/ Drought Tolerance Lab.  The SDCIA generously contributed $20,984 in funding for the acquisition of the mill.
Project Proposal: 
The instrument will be housed in the proposed Crop Quality Lab and will serve the needs of wheat breeders, wheat quality evaluation program, Cereal Chemistry research, and food product development efforts.

The Quadrumat Senior Mill is needed to accomplish the following:

1. Prepare production equivalent test flours,
2. Check the milling properties of different grains, and
3. Investigate and determine the potential yield of wheat under the influence of various genetic, agronomic practices and environmental growing conditions. 
Project Description: 
The Quadrumat® Senior is a Pilot Mill for rapid milling of production-equivalent test flour. It is equipped with a 4- roll system which includes a break head and reduction head. A total of 13 frames (six sieve frames, six collecting frames, and one transfer frame) are stacked to yield flour products.  Two flour streams are possible in the automatic milling.
A series of stainless steel rollers (with adjustable roll settings and roll-speed differentials) can be employed to gradually reduce wheat to wheat middlings and then to flour. The production of flour comparable in quality traits to straight grade patent flour is essential for any flour evaluation program.   The purpose of milling is to bring about the most efficient separation of bran, germ and endosperm in the gentlest manner possible.  The Quadrumat® Senior achieves this level of efficiency.  More harsh extractions of flours will introduce bran into the flour and thus reduce the flour quality.  The milling protocol for the Quadrumat® Senior Mill is an officially accepted procedure adopted by the American Association of Cereal Chemists International (AACC 26-21A).
Project Justification: 
Wheat research at South Dakota State University will be enhanced by the acquisition of a laboratory scale 1000 to 2000 gram capacity flour mill that will provide mill streams comparable to those produced by larger pilot mills.  We recently acquired quality evaluation tools including a Farinograph and a Mixolab.  These instruments require an amount of flour truly representative of the grain. Some rudimentary capability currently exists for small sample milling. However, with the existing capability, yield is low (100 to 200 grams) and does not reflect flour yields that simulate output of larger mills.    

The instrument will be jointly used by research faculty in the Department of Plant Science, Department of Nutrition, Food Science and Hospitality, and Agricultural Research Service Lab (NCARL) for the enhancement of wheat quality and utilization.  Care and maintenance of the instrument will also be a shared responsibility based on a service agreement.  Dr. Krishnan will provide technical assistance to ensure the optimal use of the Quadrumat® Senior Mill.  He is familiar with milling principles and flour quality evaluation.

As SD provides varied growing conditions for its crops, the state provides an opportunity for the determination of the influence of variety, growing conditions, and agronomic practices on the constituents in the grain.  A statistical determination of these factors will permit the development of growing protocols for more selective wheat production.  

The Quadrumat® Senior will find applications in existing projects funded by the South Dakota Wheat Commission. 





Figure 1.  Actual picture and schematic of the Quadrumat Senior Mill
Research is funded by producer’s checkoff dollars through the South Dakota Wheat Commission.


