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Abstract 

Antibiotics are utilized in ethanol production to control deleterious bacteria from competing with yeast 
for nutrients during ethanol fermentation. However, there is no published scientific information on 
whether antibiotic residues are present in distillers grains (DG) co-products from ethanol production, 
or whether they retain their biological activity. Therefore, the objectives of this study were to quantify 
concentrations of various antibiotic residues in DG and to determine whether residues were 
biologically active. Twenty distillers wet grains and 20 distillers dried grains samples were collected 
quarterly from nine states and 43 ethanol plants in the United States. Samples were analyzed for 
DM, CP, NDF, crude fat, S, P, pH, and titratable acidity to describe the nutritional characteristics of 
the samples evaluated. Samples were also analyzed for the presence of erythromycin, penicillin G, 
tetracycline, tylosin, and virginiamycin M1 using liquid chromatography and mass spectrometry. 
Additionally, virginiamycin residues were determined using an FDA-approved bioassay method. 
Samples were extracted and further analyzed for biological activity by exposing the sample extracts 
to 104 to 107 CFU/ ml concentrations of sentinel bacterial strains Escherichia coli ATCC 8739 and 
Listeria monocytogenes ATCC 19115. Extracts that inhibited bacterial growth were considered to 
have biological activity. Physiochemical characteristics varied among samples, but were consistent 
with previous findings. Thirteen percent of all samples contained low (:s; 1.12 ppm) antibiotic 
concentrations. Only one sample extract inhibited growth of E. coli at 104 CFU/g, but this sample 
contained no detectable concentrations of antibiotic residues. No extracts inhibited L. 
monocytogenes growth. These data indicate that the likelihood of detectable concentrations of 
antibiotic residues in DG is low, and if detected, they are found in very low concentrations. The 
inhibition in only one DG sample by sentinel bacteria suggests that antibiotic residues in DG were 
inactivated during the production process or are present in sublethal concentrations. 
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WHERE INNOVATION COM S NATURALLY 
Alltech is a global animal health and nutrition company 
that provides natural, nutritional solutions to the food and 
feed industries. Founded by Dr. Pearse Lyons in 1980, and 
headquartered in Kentucky, USA, Alltech has a strong regional 
presence in North America, Europe, the Middle East, Latin America 
and the Asia-Pacific region. Alltech trades in 128 countries worldwide 
and has 2800 employees, with 32 production facilities strategically 
located across the globe. Alltech also has three bioscience centers, 
dedicated to research and education, located in the USA and Ireland. 

Alltech's core mission is to improve animal health and performance 
by adding nutritional value to feed, naturally, through Alltech's 
innovative use of yeast fermentation, enzyme technology, algae and 
nutrigenomics. The company 's pursuit of this mission is guided by its 
founding ACE principle, a promise that in doing business we have a 
positive impact on the Animal, the Consumer, and the Environment. 

Alltech is the only privately held company among the top ten animal 
health companies in the world. 

Pl'aud Spc,naor of the 

NATURAL SOLUTIONS 
F RAN EVOLVING MAR T 
Alltech's core business is animal nutrition and aquaculture, which 
generates 95% of sales. It is our belief that Alltech's success depends 
on the success of the feed industry as a whole. Alltech works with 
the largest feed manufacturers in the world and provides them 
with nutritional te.chnologies that not only add value financially, 
but are natural and friendly to the Animal, the Consumer, and 
the Environment. 

FUNDAMENTALS 
New product development at Alltech is the result of synergy 
between the company's primacy in science and its understanding 
of customers' needs and expectations. The Alltech brand rests on 
two fundamentals: excellence in innovation and quality assurance. 
In terms of quality assurance, the Alltech Quality System (AQS) is 
recognized throughout the feed industry as a standard to follow. 

INV LVEMENT 
Alltech believes in giving back to the communities in which we work. 
With this in mind, we established Alltech's ACE Involvement 
Foundation, a charitable foundation to help fund the philanthropic 
efforts of the company, its employees and partners around the world. 

J\.f/tech® 
... naturally 

Alltech.com AlltechNaturally ,_@Alltech 
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Big power. 
Small package. 
lnlroduclng Celmanaxe SCP • the first 
veast-based Soluble concentrated Powder 
Celmanax® SCP is an ultra-co ncentrated combination of yeast 

cu lture, yeast extract, and hydrolyzed yeast Your dairy cows and 

calves get more power from Celmanax SCP than from any si ngle 

yeast, MOS, or glue.an feed Ingredient Its disease--flghtlng, rumen
balancing, and production-enhancing benefits are delivered 

without a carrier and without GMO concerns. Add 

Celmanax in your mixer, as a drench, or in your 

milk replacer.;. Contact 

Vi-COR® to learn more 

about the concentrated 

-::;=:~-- feeding power of new 

Celmanax SCP. Supercharge your dairy cows 

at www.vi-cor.com/supercharged. 

V,-COR. and 0111'1.,... 1.11t rt5••red llll~rnarb d 
Vi.oed lnd1.a•-.e1 O::lrpcnson Muon Oty. IA. USA 

Cnon Vu.r-dtndus11ies~n 
AUngt-Urt:aetw:d 

www.vi-cor.com . 
&41.423.1460 • 800.654 5617 q_ . 'I 
Mason City, Iowa 

Animals don't lie about trace mineral results. 

VISIT ZINPRO.COM 
aoo-445-6145 I 952-983-4000 

Performance M111eralS" rs a trademark of 7inpro Corp. 2011 Zinpro Corp. All nghts reserved. 
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