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Quick survey
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Show of hands
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Who are the dry millers in the room?

How about the wet mills?

Anybody with both?



Basic dry mill economics
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Motivated to enhance & stabilize profitability
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Estimated margin per gallon from a university profitability model



Diversification
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Dry mills are diversifying, in order to stabilize and improve profitability:

• Corn oil
• Specialty, non-fuel ethanol products
• High-protein feed
• High-fiber stream
• Sweeteners



“Bolt-on” process technologies
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Examples include:



To put it another way…
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The evolving biorefinery is starting to 
look more and more like a wet mill 
every day!



Wet milling basics
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Characteristics
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• LARGE!

• VERY capital intensive to build

• They tend to be the older plants in the industry

• Characterized in part by the front-end process of STEEPING the 
corn before milling

∴ capable of mechanically separating the physical components 
of the corn kernel into discrete materials for further processing 
into a catalogue of value-added ingredients



Are wet mills dinosaurs?
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Accessible products, component by component
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From STARCH
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• Modified starches:

Dextrin Acetylated distarch phosphate

Acid-treated starch Starch acetate

Alkaline-treated starch Acetylated distarch adipate

Bleached starch Hydroxypropyl starch

Oxidized starch Hydroxypropyl distarch phosphate

Starches, enzyme-treated Hydroxypropyl distarch glycerol

Monostarch phosphate Starch sodium octenyl succinate

Distarch phosphate Acetylated oxidized starch

Phosphated distarch phosphate

List from Codex Alimentarius



From STARCH

Slide 15

• Unmodified (“common”) starch
• Resistant starch
• Starting material for sweeteners

Dextrose High fructose corn syrups (42 and 55)

Crystalline dextrose Hydrogenated starch hydrolysate

Corn syrups (30-80 DE) Sorbitol

Maltose Mannitol

Maltodextrin Maltitol

Crystalline fructose Erythritol



From STARCH
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• Ethanol ranging from fuel to GNS
• Carbon dioxide
• Feedstock for any number of fermentations, producing useful 

ingredients ranging from organic acids to amino acids to 
vitamins, and beyond



From the GERM
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• Germ
• Germ meal
• Defatted germ meal
• Corn oil (any of RBDW)



From the FIBER
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• Corn gluten feed
• Feedstock for cellulosic fuels production



From the GLUTEN
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• Corn gluten meal



To put it another way…
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That’s more than 40 products, some of 
which are themselves the jumping-off 
point for some other product or 
process!



To put it another way…
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And they all require TESTING!
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THE PRODUCT

TESTING

It’s all about what lurks beneath the surface



Testing authorities relevant to wet mill testing
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Diverse products and their broad range of end-use applications mean that MANY agencies 
and industry consortia are defining quality parameters and testing methods, including:

• Association of Official Analytical Chemists (AOAC)
• ASTM International
• American Oil Chemists’ Society (AOCS)
• Corn Refiners Association (CRA)
• Association of American Feed Control Officials (AAFCO)
• Food Chemicals Codex (FCC)
• International Society of Beverage Technologists (ISBT)
• United States Pharmacopeia – National Formulary (USP-NF)
• International Pharmaceutical Excipients Consortium (IPEC)
• American Chemical Society (ACS)



One source of methods:  CRA

Slide 24Corn Refiners Association (www.corn.org) 

http://www.corn.org/


CRA continued
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http://www.corn.org/


CRA continued…
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http://www.corn.org/


CRA continued……
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http://www.corn.org/


CRA continued………
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http://www.corn.org/


Mixed bag
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It’s great that many useful methods 
are documented and available…
…but some of them haven’t been 
reviewed / updated since 1986.



Another source:  AOAC
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Typical “vintage” 
AOAC method, 
circa 1963.



More AOAC
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Even better, this 
is a 1920 vintage.



So what, now what?
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The good news

Many of the fundamental testing 
techniques, whether physical, 
traditional wet chemistry, or 
instrument-based, are already familiar 
to the fuel ethanol laboratory.
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As you might expect

Depending on the product(s) you 
pursue, you will have new skills, 
materials, and instruments to obtain 
and master.
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A noteworthy new skill



Raise your hand if in the last couple of years:

• Your facility had changes in department-level leadership?
• In top management?
• You added a new process / product?
• You gained customer(s) in a new industry?
• You changed your facility’s regulatory registration(s) and/or 

permits?
• You implemented new testing?
• You implemented a Quality or Food Safety Management System?

One last thought
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Some observations
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ETHANOL PRODUCERS

The industry is experiencing:

• Management turnover

• Ownership changes

• Decline in “old-school” wet 
milling expertise

• Decline in “old-school” GNS 
distillation expertise

brain drain?!



College graduate retention
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The left-hand 
chart shows 
rate of college 
graduate 
retention (or 
loss) by state.

The right-hand 
chart shows the 
number of 
ethanol plants 
each state.

(Only states 
with ethanol 
plants are 
listed.)



Need to grow industry skills
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ETHANOL PRODUCERS

Industry challenges:

• Product diversification requires 
a “bigger brain”

• Look into those future methods 
and plan for new instruments, 
new tests, new skills today

• Get ahead of the learning 
curve!

✓
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You too can be a mighty T-Rex!



www.newton-enterprises.com
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(224) 500-4333

http://www.newton-enterprises.com/


Thank you for your attention!
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The contents of this presentation are believed to be accurate at the time of participation but should not be considered legal
advice, nor should they be considered advice for the customer’s specific situation, as the guidance is only of a general 
nature.  NEI does not make any warranty, either expressed or implied, nor does NEI assume any legal liability for the 
customer’s utilization of the content.

As a matter of standard practice, NEI advises all its clients to consider any information carefully and within the fullest context 
possible, including information which is provided by NEI, and to take into account all available sources of information, 
including but not limited to the clients’ own well-informed perspectives on their respective businesses and on the industries 
in which they operate.  In no event will NEI be liable for any decision made or action taken by the customer nor by any other
persons or parties who choose to rely on the content of this guidance in lieu of their own judgment.

Any trademark or copyright-protected materials incorporated into this presentation are the sole intellectual property of 
their respective owners and are here utilized for illustrative purposes only.

Indemnification 
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