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In the production of food products for human consumption, there are byproducts 
produced that are not suitable for human consumption but can be used by the animal feed 
industry as a feed ingredient. In the production of starch from which corn syrups are 
derived, a number of byproducts (corn gluten meal, corn gluten feed) are produced that 
are currently used as ingredients for livestock feeds.  These involve a drying process to 
make them in a form that is easily handled by feed manufacturers. Drying capacity 
becomes limiting at times and therefore several byproducts may become available in a 
liquid form. These are either provided to cattle or sold as a commodity to swine 
producers who are able to use these products in liquid feed systems. This product is 
referred as Corn Steepwater. Corn Steep Liquor is a similar product. 
 

An overview of the Wet Corn milling process is provided in Figure 1. When corn 
is first received, the corn is cleaned and then soaked (or steeped) for 30 to 40 hours in 
water at 50 oC. During this time, the kernels absorb water and swell. A small amount of 
sulfur dioxide is added to control bacterial fermentation. After steeping, the corn is 
coarsely ground to break the germ and starch loose from other components. The 
remaining steepwater is removed and condensed to capture nutrients in the water for use 
in animal feeds. This material is either blended with corn bran to create corn gluten feed 
or sold separately as Corn Steepwater or Corn Steep Liquor. 
 
 
Figure 1. Overview of the Wet Corn Milling Process 

 



 
 

Corn Steepwater/Liquor (CSW/L) is a brownish 
appearing material with a pudding like consistency 
(Figure 2).  
 
Corn Steepwater/Liquor typically ranges 45 to 
55% dry matter with an average of 53%. With the 
partial fermentation that occurs, lactic acid is 
produced which lowers the pH to 3.8 to 4.1. Corn 
Steepwater/Liquor contains protein and macro-
minerals (and other nutrients) that can be used by 
pigs (Table 1 and 2). However, the nutrient 
composition of the products can vary from load. 
 

Figure 2. Sample of Corn Steepwater. 
 
Table 1. Lab analyses (expressed on a 100% dry matter basis) of Corn Steepwater 
samples: 
  Ave. StdDev % CV Min Max 
       
Dry Matter % 46.04 7.43 16.15 40.79 51.30 
Protein % 50.22 11.15 22.20 38.40 68.00 
Fat % 0.35 0.27 75.86 0.03 0.76 
Ash % 19.48 2.25 11.56 16.50 21.49 
NDF % 0.23 0.33 141.42 0.00 0.47 
Calcium % 0.11 0.07 61.91 0.06 0.22 
Phosphorus % 3.21 0.33 10.40 2.83 3.59 
Sodium % 0.19 NA NA NA NA 
Magnesium % 1.21 NA NA NA NA 
Potassium % 3.84 NA NA NA NA 

Individual results are graphed in Appendix 1A and 1B. 
 

Table 2. Lab analyses (expressed on a 100% dry matter basis) of Corn Steep Liquor 
samples: 
  Ave. StdDev % CV Min Max 
       
Dry Matter % 43.73 4.32 9.89 37.85 49.34 
Protein % 45.50 4.43 9.75 37.60 49.51 
Fat % 0.37 0.64 175.25 0.02 2.25 
Ash % 19.18 3.84 19.99 10.20 23.50 
NDF % 0.84 0.57 68.06 0.00 1.78 
Calcium % 0.11 0.04 31.83 0.06 0.17 
Phosphorus % 3.12 0.61 19.50 1.60 3.82 
Sodium % 0.33 NA NA NA NA 
Magnesium % 0.66 NA NA NA NA 
Potassium % 2.25 NA NA NA NA 

Individual results are graphed in Appendix 2A and 2B. 



 
In Ontario, Corn Steepwater is produced by the Casco facilities located in 

London, Port Colborne and Prescott. A similar product (Corn Steep Liquor) has been 
produced by Collingwood Ethanol in Collingwood plant in London. Ontario. The primary 
differences between facilities is the efficiency with which drying occurs. The Corn 
steepwater/liquor will vary in dry matter content. Corn Steep liquor is generally less 
dense than corn steepwater, which reflects lower dry matter content of the Collingwood 
material. Therefore, it is critical to determine the dry matter content of the material that is 
received on farm before using the material. 
 

On a 100 % dry matter basis, the protein content (50.02%) is less than that of 
soybean meal (54.5%). In addition, the protein content is highly variable (+/- 11.2%) 
ranging from 38.40 to 68.0%. Though it has a high protein value but like corn, CSW/L 
has a poor profile of many of the essential amino acids. As a percent of protein, lysine is 
half that of SBM with marginal levels of tryptophan. Methionine and threonine on the 
other hand are comparable to that of soybean meal. Therefore, the poor amino acid 
profiles will limit the economic value of the CSW/L in most swine feeds 
 

The fat content is very low which will and the ash content higher. Both will 
reduce the energy content of the diet. In Corn Steepwater/Liquor, only the protein, sugars 
and lactic acid will contribute energy to the pig. The energy value is 65 to 70% of that of 
corn depending on the protein and ash content. 
 

With the high ash content, the constituent mineral can be high. On a 100% dry 
matter basis, CSW/L has a high phosphorus content that is moderately available to the 
pig. The available phosphorus content of the CSW/L should be considered when 
formulating a premix to be used with CSW/L and other liquid feed byproducts. The 
addition of 10 kg of CSW/L can replace approximately 0.5  kg of dicalcium phosphate 
with an adjustment made to the amount of calcium carbonate. Any premixes that are used 
in association with CSW must make an adjustment to the phosphorus in the formulated 
premixes.  
 

Of particular concern, is the higher potassium level found in CSW/L. This limits 
the potential inclusion rate of CSW/L in swine diets. Though not evaluated in many of 
these samples, potassium is a major component of the ash content, constituting 3.4 - 4.9% 
of the CSW/L dry matter content. Potassium imparts a bitter taste to the CSW/L that will 
reduce feed consumption when used at too high an inclusion rate. 
 

In the steeping process, there is a conversion of soluble sugars to lactic acid which 
reduces the pH of the material. The high lactic acid content may reduce pathogen load 
and stimulate gut development in pigs. However, the low pH (4.5-5.0) may be corrosive 
to feed handling equipment.  
 

Normally Corn Steepwater/Liquor comes in warm. If stored underground, the 
CSW will stay warm and have a lower viscosity and remain flowable. However, if 
allowed to cool, the Corn Steepwater/Liquor becomes very viscous and flowability 



becomes an issue. Warming the material after cooling will not return the Corn 
Steepwater/Liquor to its pre-cooled flowability. 
 

 Trials conducted at Burford with CSW at 0, 2 and 4% as fed showed a tendency 
for increased feed intake and a poorer feed efficiency with increasing corn steepwater 
With inclusion of CSW in diets fed between 40 and 115 kg, did tend to increase feed 
intake, with the amount of additional feed being dependent on the inclusion level (close 
to 50g/d per 1% (on a 100% DM basis) inclusion of CSW). However, CSW increased FG 
(+0.07g/g), irrespective of inclusion level. There were no beneficial effects on 
performance and cost in grower and finisher diets. 
 

Given the variability of the Corn Steepwater/Liquor, it is critical to determine the 
dry matter content and nutrient composition (particularly protein and potassium) before 
using. For each load of Corn Steepwater/Liquor received, the following nutrients should 
be analyzed: 
 
 Dry Matter     Phosphorus 
 Protein     Sodium 

Ash      Potassium 
 Calcium    Magnesium 
 
With the nutrient analyses in hand, the suitability of the premix can be evaluated prior to 
use. 
 
Based on experience with Corn Steepwater/Liquor, the recommended inclusion rates for 
Corn Steepwater/Liquor (on an As Fed basis) are: 
 

Starter Pigs (8 to 25 kg)  None 
Starter Grower (25 to 35 kg)  3% 
Grower (35 to 55 kg)   4% 
Finisher Pigs (55 to market)  5% 
Dry Sows    None 
Lactating Sows   None 



Appendix 1A. Analyzed Nutrient Composition of Corn Steepwater 
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Appendix 1B. Analyzed Mineral Composition of Corn Steepwater 
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Appendix 2A. Analyzed Nutrient Composition of Corn Steep Liquor 
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Appendix 2A. Analyzed Mineral Composition of Corn Steep Liquor 

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

0 2 4 6 8 10 12 14

Sample #

%
 o

f D
M

Calcium

Phosphorus

Sodium

Magnesium

Potassium

 


