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SUMMARY 

The American Soybean Association has supported a survey of the quality of the US 

commodity soybean crop since 1986.  That survey is intended to provide new crop quality 

data to aid international customers with their purchasing decisions.  The Food Soybean 

Survey was conducted for the first time in 2007, and is intended to assist international buyers, 

as well as to provide producers valuable information about the quality of these specialty 

soybeans.  Due to both the wide range of food bean types (tofu, natto, edamame, etc.) and 

the range of varieties grown for each type in different geographic regions of the US, it is 

difficult to provide generalized conclusions regarding the 2014 United States food soybean 

crop as a whole.  This report provides state by state food soybean quality information (protein 

and oil), regional quality averages by seed size, and quality trends for the entire US food 

soybean crop.  The commodity soybean crop information is provided as a guide for better 

understanding the regional environmental influences affecting both commodity and food 

soybean crops. 

2014 ACREAGE, YIELDS, AND TOTAL PRODUCTION  

According to the 10 October, 2014 United States Department of Agriculture, National 

Agricultural Statistics Service (USDA-NASS) crop production report, the total US soybean 

harvested area increased 9.4 percent from last year to 33.8 million hectares harvested (Table 

1).  Average yields increased to 3.2 MT per ha.  The higher yields brought total US soybean 

production to an estimated 107.0 million MT.  The record 2014 crop is estimated to be 16.9% 

larger than the 2013 crop. 

QUALITY OF THE 2014 US FOOD SOYBEAN CROP 

Participating companies provided a total of 81 samples by October 27, 2014.  Samples were 

analyzed for protein and oil concentration by near infrared spectroscopy (NIRS) using a Perten 

DA7250 diode array instrument (Huddinge, Sweden) equipped with calibration equations 

developed at the University of Minnesota.  The 81 samples were scanned ground.  

Additionally, we determined average seed size (grams per 100 seeds) for each sample.  In 
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2012, the decision was made to group the food soybean samples using the same categories 

as in the commodity soybean quality report.  In 2014, we received food soybean samples 

from regions categorized as ECB (Eastern Corn Belt), WCB (Western Corn Belt), and MDS 

(Midsouth).   

 

Average protein values for the food bean samples by region (Table 2) indicate that samples 

received from the WCB region (Iowa, Minnesota, Nebraska, and North Dakota) had higher 

protein concentrations when compared with the samples received from the ECB growing 

region (Illinois, Indiana, Michigan, Ohio, and Wisconsin) and the single sample from the MDS 

growing region (Arkansas); WCB protein averaged 36.5, ECB 36.1 and MDS 36.4.  When we 

examined the protein concentration data using both regional and seed size categories to 

group the data (Table 3), the WCB-ECB protein differences were mixed.  Protein was higher in 

the average-seeded WCB samples (36.4) compared to the average-seeded ECB samples 

(35.8).  This higher WCB protein vs. ECB protein trend within the same seed size category was 

reversed for the large-seeded samples, such that large-seeded WCB protein of 36.4 was lower 

than the large-seeded ECB protein of 37.2.  The range in protein values for samples from the 

ECB and WCB were similar for the average-seeded samples, but the range in protein values 

for samples from the ECB was larger than for those from the WCB for the large-seeded 

samples.  In a reversal of what we have found in previous food soybean surveys, the single 

small-seeded sample was higher in protein at 40.6 than any other seed category.  Because 

the sample size is one, we do not believe that small-seeded samples being higher in protein 

than any other seed size category is likely to be accurate.   

 

Overall, oil concentrations in the ECB region were higher than in the WCB region (Table 2), 

and when the data were grouped by seed size category and region (Table 3), the average-

seeded ECB samples were higher in oil than the average-seeded WCB samples, but the same 

was not true for the large-seeded samples (WCB 18.1 > ECB 17.5); the sample numbers within 

the groups were not very comparable.  Within the ECB region, oil concentrations were higher 
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in the average-seeded samples than in the large-seeded samples, but that trend is reversed in 

the WCB.  Ranges in oil values in samples grown in the two regions were mixed.   

SOLUBLE SUGARS 

In previous reports, we have noted that within a given region, sucrose concentrations are 

typically higher in the small-seeded samples than in the large- or average-seeded samples.  

This trend appears to hold in 2014, though with only one small-seeded sample, we cannot 

draw firm conclusions.  The more northerly WCB region average- and large-seeded samples 

had higher sucrose concentrations than those same size category samples from the more 

southerly ECB and MDS regions; we have noted that same geographic trend in previous  

 

AMINO ACIDS 

Amino acids are the “building block” organic compounds linked in various combinations to 

form unique proteins.  In humans, dietary proteins are critical for a number of vital functions; 

these needs are fulfilled by the essential and non-essential amino acids in dietary proteins.  

Soy in human nutrition is often part of a diet comprised of other protein sources.  When soy 

was studied along with other foods (rice, corn flour, milk solids), its nutritive value was high, 

close to that of milk and similar to that for high quality animal protein (Young and Scrimshaw, 

1979).  Additionally, Young and Scrimshaw concluded in their review of studies evaluating the 

use of soybean in human diets, “When well-processed soy products serve as the major or 

sole source of the protein intake, their protein value approaches or equals that of foods of 

animal origin, and they are fully capable of meeting the long term essential amino acid and 

protein needs of children and adults”.   

 

Although soybeans from the US are generally lower in crude protein, both US soybeans and 

soybean meal contained higher concentrations of critical amino acids (Thakur and Hurburgh, 

2007), thus making the protein a better quality protein.   
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Table 5 contains amino acid data from the 2014 food soybean samples, grouped by seed size 

and growing region.  Within the WCB and ECB, the trend for the sample size categories was 

the same: lower protein samples have higher concentrations of the five limiting essential 

amino acids.  For example, in the ECB, the average-seeded samples had an average protein of 

35.8 compared to 37.2 for the large-seeded samples; those samples with the lower protein of 

35.8 had higher concentrations of the five limiting essential amino acids (14.6) than did the 

samples with the higher protein of 37.2 (five limiting amino acids 14.4).  The protein in lower 

protein samples is more concentrated in those five amino acids than is the protein in higher 

protein samples.  We have found this to be the case in the US commodity soybean survey 

results as well.   

US COMMODITY SOYBEAN SURVEY 

The quality of the overall US soybean crop is estimated yearly by a separate project 

supported by the United States Soybean Export Council (USSEC) and the International 

Marketing Committee of the American Soybean Association (ASA-IM).  By the end of August, 

sample kits were mailed to 5,000 producers that were selected based on total land devoted 

to soybean production in each state, so that response distribution would closely match 

projected soybean production.  By 27 October, 2014, 1,300 samples were received.  These 

were analyzed for protein, oil, and amino acid concentration by near-infrared spectroscopy 

(NIRS) using a Perten DA7250 diode array instrument (Huddinge, Sweden) equipped with 

calibration equations developed by the University of Minnesota in cooperation with Perten.  

Regional and national average quality values were determined by computing weighted 

averages using state and regional soybean production data, so that average values best 

represent the crop as a whole.   

 

Overall, the 2014 US soybean crop quality, as measured by protein and oil concentration, 

decreased slightly from that of the excellent 2013 crop, and there was less regional variation 

for oil and generally the same regional variation for protein than was noted in 2013.  Average 
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US soybean protein concentration was 0.4 percentage points lower in 2014, at 34.3%, and 

average US oil concentration was 0.3 percentage points lower at 18.7% when compared with 

2013.  As is noted in most years, Western Corn Belt states showed slightly lower protein 

concentrations than the US crop as a whole; the Western Corn Belt oil was very near the US 

average.  Soybeans grown in the Eastern Corn Belt and the Midsouth had higher protein 

concentrations than the US average; however, the Eastern Corn Belt oil was slightly below the 

US average, but the Midsouth oil came in a full percentage point above the US average.  The 

Southeast region had a lower protein concentration than the US average; however, the single 

sample from South Carolina had a protein of 32.7, unusually low compared to protein in 

samples from that state in past years.  The Southeast oil average was higher than nearly all of 

the other regions.  East Coast states produced a soybean crop very near the US average for 

protein and oil concentrations.   

 

Compared with the 2013 crop, 2014 protein concentrations were lower in every region, 

ranging from 0.1 to 1 percentage point lower.  Oil concentrations in the Midsouth, Southeast, 

and East Coast regions were higher in 2014 than in those regions in 2013, but Western Corn 

Belt and Eastern Corn Belt oil values were lower in 2014 than in 2013.  In the Midsouth, 

Southeast, and East Coast regions, soybeans appeared to have higher oil at the expense of 

protein, when compared with 2013 soybeans from the same regions. 

 

Seed from the 2014 crop had higher harvest moisture in all regions except the Midsouth 

when compared to 2013.  The average moisture of samples received in 2014 was 12.6%, up 

0.3 percentage points from 2013.  When protein levels were examined on an as-is moisture 

basis rather than adjusted to a 13% moisture basis, protein in the Western Corn Belt 

increased slightly from 34.0 to 34.4%, and the average US soybean protein increased from 

34.3 to 34.5%.  Similarly, national oil values increased from 18.7 to 18.9%, on an as-is basis.   

 



FOOD QUALITY REPORT: 2014 

Page 6 

The 2014 US commodity soybean amino acid results were similar to those found in 2013, in 

that there was little regional variation for lysine (expressed as a percent of the 18 primary 

amino acids) or the five most limiting amino acids (cysteine, lysine, methionine, threonine, 

and tryptophan).  Regional differences alone did not appear to explain amino acid 

concentration differences in the samples.  Rather, when we evaluated the amino acid 

concentrations in the 30% of samples with the lowest and highest protein concentrations, we 

found that the top 30% (390 samples) for protein had a significantly lower sum of the five 

most limiting amino acids, 14.5%, compared to the bottom 30% for protein that had a sum of 

the five limiting amino acids of 14.8%.  The protein in lower protein samples is more 

concentrated in those five amino acids than is the protein in higher protein samples. 

WEATHER AND CROP SUMMARY 

Planting:  A large area of the Midwest experienced above normal precipitation (IA, IL, IN, KY, 

MI, MN, MO, OH, and WI) and below normal temperatures (IA, IL, MI, MN, MO, and WI) 

during April.  Consequently, by the end of April, only 3% of the US soybean crop was planted 

in the 18 US states that represent 95% of the US soybean acreage.  May brought continued 

excess rain to the more northern parts of the Midwest, but warmer and drier conditions in 

the southern parts of the Midwest allowed for planting to catch up and surpass the 5-year 

average. 

 

Mid-Season:  In June, nearly all of the Midwest experienced well above average rainfall and 

near or above average temperatures; planting was completed by the end of June.  July 

brought cooler and drier than average conditions to the Midwest, though the dry conditions 

did not negatively impact the crop due to the cooler conditions and reservoir of moisture in 

the soil; at the end of July, 71% of the crop was in good or excellent condition – 8% better 

than at the same time last year.  August was wetter than normal and started out cool, but 

turned warmer later in the month.  Overall, the 3-month growing period from June to August 

was wetter and cooler than normal.   
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Harvest:  September was generally wet and cool early (on September 11-12, MN, WI, MI, and 

IA received their first frosts of the season), and dry and warm late in the most northern states 

in the Midwest.  In more southern states in the Midwest (IA, MO, WI, IL, IN, NE), conditions 

stayed wetter than normal into October.  Nationally by at the end of October, 70% of the crop 

was harvested, 5 percentage points behind the same period in 2013, and 6 percentage points 

behind the 5-year average – likely due to delayed crop maturation and lingering wet 

conditions.  Fortunately, by November 2, the 2014 harvest had caught up to the 5-year 

average – 83% of soybeans were harvested.   

 

Overall the 2014 growing season was generally a cooler and wetter than normal one in many 

soybean growing regions (Weather Figure 1), but some production areas experienced near-

ideal conditions.   

 

The Weekly Weather and Crop Bulletin (ISSN 0043-1974) is jointly prepared by the U.S. 

Department of Commerce, National Oceanic and Atmospheric Administration (NOAA) and the 

U.S. Department of Agriculture (USDA).  The contents may be redistributed freely with proper 

credit.  The Weekly Weather and Crop Bulletin and archives are maintained on the following 

USDA Internet URL: http://www.usda.gov/oce/weather/pubs/Weekly/Wwcb/index.htm. 
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Figure 1 
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Figure 2 
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Table 1. Soybean production data for the United States, 2014 crop

Region State
Yield      

(MT ha
-1

)

Area Harvested 

(1000 ha)

Production 

(M MT)

Iowa 3.4 4,005 13.7

Kansas 2.5 1,616 4.0

Minnesota 2.8 2,944 8.3

Missouri 3.1 2,268 7.0

Nebraska 3.6 2,167 7.7

North Dakota 2.2 2,390 5.3

South Dakota 2.9 2,070 6.0

Western Corn Belt 2.9 17,460 52.1

48.7%

Illinois 3.8 3,989 15.0

Indiana 3.6 2,223 8.1

Michigan 3.1 887 2.7

Ohio 3.4 1,980 6.7

Wisconsin 3.0 721 2.2

Eastern Corn Belt 3.4 9,801 34.7

32.4%

Arkansas 3.2 1,337 4.2

Kentucky 3.2 709 2.2

Louisiana 3.6 567 2.0

Mississippi 3.4 887 3.0

Oklahoma 2.1 134 0.3

Tennessee 3.3 640 2.1

Texas 2.3 55 0.1

Midsouth 3.0 4,327 14.0

13.1%

Alabama 2.8 198 0.6

Georgia 2.7 117 0.3

North Carolina 2.6 697 1.8

South Carolina 2.0 178 0.4

Southeast 2.5 1,191 3.1

2.9%

Delaware 3.1 74 0.2

Maryland 3.1 205 0.6

New Jersey 2.8 42 0.1

New York 3.2 153 0.5

Pennsylvania 3.4 243 0.8

Virginia 2.8 259 0.7

East Coast 3.0 975 3.0

2.8%

US 2014 3.2 33,778 107.0

US 2013 3.0 30,882 91.5

Source: United States Department of Agriculture, NASS 2014 Crop Production Report (October 2014)

East 

Coast 

(EC)

Western 

Corn Belt 

(WCB)

Eastern 

Corn Belt 

(ECB)

Midsouth 

(MDS)

Southeast 

(SE)
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Table 2.  USSEC 2014 Food Soybean Quality Survey Protein and Oil Data by State and Region§ 

State  
(# of samples) 

Region 
Protein * 

(%) 
Protein 
Range 

Regional 
Protein 
Average 

Oil * 
(%) 

Oil  
Range 

Regional 
Oil 

Average 

  

Iowa 
(4) 

WCB 37.3 36.4 – 38.8  17.7 17.3 – 18.3    

Minnesota 
(15) 

WCB 36.6 33.6 – 40.6  17.7 14.2 – 19.7    

Nebraska 
(1) 

WCB 35.7   18.0     

North Dakota  
(5) 

WCB 36.0 35.1 – 37.5 36.5 17.0 15.7 – 18.2 17.6   

Illinois  
(8) 

ECB 36.9 34.7 – 38.1  18.1 17.0 – 18.7    

Indiana 
(8) 

ECB 37.3 35.7 – 38.0  17.6 16.3 – 19.0    

Michigan  
(9) 

ECB 37.6 35.9 – 40.0  17.0 16.0 – 18.2    

Ohio 
(1) 

ECB 35.9   19.5     

Wisconsin 
(29) 

ECB 35.1 32.6 – 37.9 36.1 18.3 16.3 – 19.7 18.0   

Arkansas 
(1) 

MDS 36.4  36.4 17.7  17.7   

Data as of October 27, 2014 
§  WCB: Western Corn Belt; ECB: Eastern Corn Belt; MDS: Midsouth (see Table 1 for complete list of states included in these regions)  
*  13% moisture basis 
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Table 3.  USSEC 2014 Food Soybean Quality Survey Protein and Oil by Seed Size‡ & Region§ 

Region 
Seed 
Size 

Number 
Samples 

Seed Size 
 (g/100 seeds) 

Protein*  
(%) 

Protein 
Range 

Oil*  
(%) 

Oil  
Range 

  

WCB 

Small 1 10.0 40.6  14.2    

Average 19 17.4 36.4 33.6 – 38.8 17.6 15.7 – 19.7   

Large 5 21.9 36.4 35.2 – 37.6 18.1 17.3 – 18.9   

ECB 
Average 42 17.7 35.8 32.6 – 38.0 18.1 16.3 – 19.7   

Large 13 24.0 37.2 34.9 – 40.0 17.5 16.0 – 18.7   

MDS Large 1 23.9 36.4  17.7    

 
Data as of October 27, 2014 
‡  Small seed: ≤13.0 g/100 seeds; Average: 13.1-21.0 g/100 seeds; Large: >21 g/100 seeds (unofficial categories) 
§  WCB: Western Corn Belt (Iowa, Minnesota, Nebraska, and North Dakota); ECB: Eastern Corn Belt (Illinois, Indiana, 

Michigan, Ohio, and Wisconsin); MDS: Midsouth (Arkansas) 
*  13% moisture basis 
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Table 4.  USSEC 2014 Food Soybean Quality Survey Carbohydrate Data by Seed Size‡ & Region§ 

Region Seed Size 
Number 
Samples 

Seed Size 
Average  

(g/100 seeds) 
  

Sucrose  
(% DM basis) 

Raffinose  
(% DM basis) 

Stachyose  
(% DM basis) 

 

WCB 

Small 1 10.0   7.30 0.49 2.44  

Average 19 17.4   6.75 0.49 1.94  

Large 5 21.9   6.14 0.44 2.04  

ECB 
Average 42 17.7   6.34 0.51 2.34  

Large 13 24.0   5.93 0.48 2.14  

MDS Large 1 23.9   5.04 0.60 3.09  

 
Data as of October 27, 2014 
‡   Small seed: ≤13.0 g/100 seeds; Average: 13.1-21.0 g/100 seeds; Large: >21 g/100 seeds (unofficial categories) 

§  WCB: Western Corn Belt (Iowa, Minnesota, Nebraska, and North Dakota); ECB: Eastern Corn Belt (Illinois, Indiana, 

Michigan, Ohio, and Wisconsin); MDS: Midsouth (Arkansas) 
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Table 5.  USSEC 2014 Food Soybean Quality Survey Amino Acid (AA) Data by Seed Size‡ & Region§ 

Region Seed Size 
Number 
Samples 

Seed Size 
Average 

(g/100 seeds) 

Protein*  
(%) 

Lysine 
(% of 18AAs) 

Five Limiting 
Essential¶ 

Amino Acids  
(% of 18AAs) 

   

WCB 

Small 1 10.0 40.6 6.58 14.2    

Average 19 17.4 36.4 6.66 14.5    

Large 5 21.9 36.4 6.65 14.4    

ECB 
Average 42 17.7 35.8 6.69 14.6    

Large 13 24.0 37.2 6.66 14.4    

MDS Large 1 23.9 36.4 6.69 14.5    

 
Data as of October 27, 2014 
‡   Small seed: ≤13.0 g/100 seeds; Average: 13.1-21.0 g/100 seeds; Large: >21 g/100 seeds (unofficial categories) 
§  WCB: Western Corn Belt (Iowa, Minnesota, Nebraska, and North Dakota); ECB: Eastern Corn Belt (Illinois, Indiana, 

Michigan, Ohio, and Wisconsin); MDS: Midsouth (Arkansas) 
*  13% moisture basis 
¶  Five limiting essential amino acids: cysteine, lysine, methionine, threonine, and tryptophan 
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