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Getting More Attuned to the Distinctive Chemical Compositions 
and Unique Physical Properties of Distillers Grains 
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Coproduct Breakdown     
By Mark Emalfarb

OUTLOOK

s the ethanol industry’s continuous drive toward

greater efficiencies continues, so does the search

for improved cellulosic conversion technologies—

those that, according to many experts, will revolu-

tionize the production of renewable transportation fuels as we

know them today.     

Although the commercialization of cellulose to ethanol

seems always to be “five years off,” there are novel methods

being developed today that will potentially increase ethanol

production from corn by utilizing enzymes that break down

the lignocellulosic material that already exists in the produc-

tion 0f distillers grains and other fibers. On its own for the

past dozen years—and in conjunction with the Iowa Corn

Promotion Board under a U.S. DOE-funded project over the

past two years—Dyadic International has been working to

this end. Dyadic is in the process of further optimizing pro-

prietary and patented enzymes and

technology to convert the cellulose and

hemicellulose in distillers grains to fer-

mentable sugars such as glucose, xylose

and arabinose. Fermenting these sugars

to ethanol has the potential to increase

yields of ethanol by 10% to 20% with-

out growing or importing a single addi-

tional stalk of corn.

Dyadic’s ethanol-yield-improving

technology is rooted in its discovery of

a fungus, nicknamed “C1,” from the Far East of Russia. The

company engineered its C1 host technology to develop better

and cheaper enzymes, as well as to discover and improve

existing enzymes from C1 and other proprietary fungi. Using

natural and artificial mixtures of enzymes, Dyadic’s scientists

have discovered combinations of enzymes that efficiently

hydrolyze distillers grains and other biomass substrates into

fermentable sugars. Results of the company’s research were

recently presented at the World Congress on Industrial
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Biotechnology and Bioprocessing. The remaining challenge

is to further optimize the enzyme mixtures and to commer-

cialize enzymes that can be profitably produced and sold in

large volumes to ethanol manufacturers at prices that are

cost-efficient for the ethanol industry.

Dyadic has also recently sequenced the genome of its

proprietary C1 fungus. In collaboration with the Scripps

Research Institute, the company is annotating the genomic

sequence in order to identify and catalog the genes present

in the genome. To date, over 11,000 gene candidates have

been identified. This information has already led to the dis-

covery of a large number of potentially useful enzymes from
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Scientists working at one of Dyadic’s labs Dyadic’s large-scale fermentation tanks 



28 | Distillers Grains Quarterly | FOURTH QUARTER 2006

C1, and it is anticipated to aid in further improvements of the

C1 host technology.

It is estimated that U.S. ethanol producers manufactured

more than 9 million metric tons of distillers grains in 2005.

Dyadic scientists project that by unlocking the sugars from

the current volume of distillers grains, ethanol producers

could yield an additional 90 gallons of ethanol per ton of

DDGS—a process that would produce an additional 810

MMgy industry-wide. 

OUTLOOK

WWiitthh  ddiissttiilllleerrss  ggrraaiinnss  iinn  hhaanndd——
aanndd  wwhheenn  iittss  eennzzyymmee  ssyysstteemm  iiss

ffuullllyy  ddeevveellooppeedd——DDyyaaddiicc’’ss
eennzzyymmee  hhyyddrroollyyssiiss  pprroocceessss  
wwiillll  bbrreeaakk  ddoowwnn  mmoosstt  ooff  tthhee  

cceelllluulloossee  aanndd  hheemmiicceelllluulloossee  iinn
ddiissttiilllleerrss  ggrraaiinnss  iinnttoo  ssuuggaarrss
tthhaatt  mmaayy  tthheenn  bbee  ccoonnvveerrtteedd  

ttoo  eetthhaannooll..  

Dyadic’s enzyme hydrolysis process will break down most of the cellulose and
hemicellulose in distillers grains 
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How Is It Possible? 
For every bushel of corn made

into ethanol, 18 pounds of DDGS

are created. The corn kernel is 61%

starch (by wet weight), with pro-

tein, fiber, corn oil, and water mak-

ing up the remaining 39%. The dry-

grind ethanol process uses most of the

starch present in the corn kernel dur-

ing ethanol fermentation, leaving

protein, fat, minerals and vitamins

behind in a concentrated form as dis-

tillers dried grains (DDG), corn-con-

densed distillers soluble (CDS), corn

distillers dried grains with solubles

(DDGS), distillers wet grains with

solubles (DWGS) or some modified

version of one of these. 

With distillers grains in hand—

and when its enzyme system is fully

developed—Dyadic’s enzyme

hydrolysis process will break down

most of the cellulose and hemicellu-

lose in distillers grains into sugars

that may then be converted to

ethanol. The protein-rich residue

from this process is a potential feed

additive that could be sold to the ani-

mal feed market in a more concen-

trated form. The potential results are

staggering: If 80% of the sugars in

distillers grains can be unlocked and

utilized by the ethanol manufactures

(producing the aforementioned 810

MMgy industry-wide), for example,

an ethanol market price of $2.50 per

gallon would produce a windfall of

$2 billion in additional ethanol rev-

enues. This number will only

increase as additional ethanol plants

come on line in the future.

Beyond corn starch, there is the

residual agricultural biomass that

could be made available to be turned

into fermentable sugars and hence

ethanol. The U.S. DOE estimates

that the United States has an annual

capacity to produce 1.3 billion tons

of biomass without significant infra-

structure changes. With new devel-

opments in enzyme technology, this

lignocellulosic biomass potentially

may be turned into enough “next-genera-

tion” ethanol to replace 30% of our trans-

portation fuel imports of petroleum.

The increased yield in ethanol pro-

duction will go a long way in feeding the

growing appetite for fuel ethanol. An

increased ethanol yield from corn stock,

combined with the production of ethanol

from cellulosic biomass will enable

America to meet its 2012 goal of produc-

ing 7.5 billion gallons, thereby weaning

the country off foreign oil and securing the

future security and prosperity of

Americans well into the 21st Century. DGQ
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