
HOW THE GLOBAL SOY, WHEAT AND CORN TRADE WORKS 
 

Background 
A massive increase in the production and international trade of soybeans/wheat/corn during the past sixty years has 
been a major cause behind the world’s average human lifespan increasing from 46.6 years to 69.3 years during that time 
period. Inclusion of adequate dietary protein has had an especially beneficial impact on the average lifespan in 
developing countries, because their diets had been universally too low in protein. 

 

Although 45 countries commercially grow at least some soybeans, for a world total of 351 million metric tons (MMT) in 
2017, only eight countries produce enough soybeans to consistently have a significant annual exportable soy surplus. 
Those annual exports are Brazil (78 MMT), U.S. (71 MMT), Argentina (45 MMT), Paraguay (7 MMT), Canada (5 MMT), 
Uruguay (4.4 MMT), Ukraine (3MMT), and India (2 MMT). Those eight countries export soybeans and soybean meal to 
more than 100 countries.  

 

 

 

 



This map shows where in the U.S. that soybeans and corn are grown; usually in an annual rotation with each other. The 
color coding shows the typical total annual soybean production in each U.S. county. 

 

Canola/rapeseed, sunflower, and wheat tend to succeed in regions where the climate is arid. Since these crops do not 
require a lot of rainwater and/or irrigation to grow well, they are usually grown in the drier agricultural regions of the 
U.S. (North Dakota, South Dakota, Minnesota, western Kansas, Oklahoma and Texas). There is limited infrastructure 
established for canola/rapeseed and sunflower processing in the U.S. Canola/rapeseed is the primary oilseed produced 
in Australia, Canada, China, the EU and India. Climates in these countries tend to be drier than the U.S. and these 
countries have the infrastructure to support canola/rapeseed crush.  

The primary sunflower seed production areas include Argentina, Eastern Europe, Russia and Ukraine. While wheat is 
produced virtually everywhere in the world, the major exporting regions include Argentina, Australia, Canada, the EU, 
Russia, Ukraine, and the U.S. 

 Below are the 15 countries that exported the highest dollar value worth of wheat during 2018. 

1. Russia: US$8.4 billion (20.5% of total wheat exports) 
2. Canada: $5.7 billion (13.8%) 
3. United States: $5.5 billion (13.2%) 
4. France: $4.1 billion (10%) 
5. Australia: $3.1 billion (7.5%) 
6. Ukraine: $3 billion (7.3%) 
7. Argentina: $2.4 billion (5.9%) 
8. Romania: $1.23 billion (3%) 
9. Germany: $1.16 billion (2.8%) 
10. Kazakhstan: $965.4 million (2.3%) 
11. Bulgaria: $849.7 million (2.1%) 
12. Hungary: $482.1 million (1.2%) 
13. Czech Republic: $406.0 million (0.99%) 
14. Poland: $404.4 million (0.98%) 
15. Lithuania: $376.8 million (0.91%) 



Following harvest, U.S. commodity soybeans/Wheat/corn are sold by grade. In the U.S., soybean grade criteria are 
overseen by the U.S. Department of Agriculture (USDA). After cleaning, U.S. grade No. 1 soybeans are often processed 
directly into soyfoods such as tofu, miso, natto, and tempeh. The grading criteria mean No. 1 soybeans cannot contain 
more than 1% foreign material (e.g., weed seeds, dust, etc.), more than 2% damaged kernels, or greater than 10% split 
kernels. That is because those could potentially cause production of undesirable flavors, etc. in the resultant soyfoods.    

U.S. grade No. 2 soybeans cannot contain more than 2% foreign material, more than 3% damaged kernels, or greater 
than 20% split kernels. U.S. No. 3 soybeans cannot contain more than 3% foreign material, more than 5% damaged 
kernels, or greater than 30% split kernels.    

Grades No. 2-4 soybeans are typically crushed under high pressure at an elevated temperature to separately yield 
soybean oil and soybean meal/flour. The heat inactivates anti-nutritional factors (e.g., trypsin inhibitors) that are 
present within raw soybeans. Heating of soybeans to a temperature of 212o F (100o C) for 15 minutes causes these 
trypsin inhibitors to be rendered inactive in the resultant soybean meal/flour, so digestion by human/animal is 
unimpeded. 

 

 

U.S. Soybean Growing Regions 
Most of the primary growing regions for soybeans in the U.S. are located along the major barge-traffic waterways: the 
Mississippi, Missouri, Illinois, and Ohio rivers. The U.S. Department of Agriculture (USDA) divides the major U.S. soybean 
growing areas into six regions: 

• Western Corn Belt – Minnesota, Iowa, Kansas, Nebraska, North Dakota, and South Dakota. 
• Eastern Corn Belt- Illinois, Indiana, Kentucky, Michigan, Ohio, and Wisconsin. 
• Delta- Arkansas, Louisiana, Mississippi, Missouri, and Tennessee. 
• Southeast- Alabama, Florida, Georgia, North Carolina, South Carolina, and Virginia. 
• Northeast- Delaware, Maryland, New Jersey, New York, Pennsylvania, and West Virginia. 
• Southwest- Oklahoma and Texas. 

The Western Corn Belt region produces the most soybeans of these U.S. regions. Crop yields in most of its six states are 
significantly above the national average. This region’s annual soybean production that is in excess of domestic usage 
gets exported primarily via four routes: down the Mississippi River to the Port of New Orleans, via railroad to ports in 
the Pacific Northwest, or via railroad to Mexico/Canada. 



 

 

 

 

 

 

 



 

 

How and Where U.S. Soybean Growers Sell Their Crops  
U.S. soybean growers generally sell their crops to elevators, soybean processors (who crush them to produce soybean 
meal and soybean oil), food processors (who manufacture hundreds of products based on soybeans such as 
tofu/natto/miso/tempeh or that contain soy flour/concentrates/isolates), or directly to the export market (whereupon 
those soybeans get crushed/processed overseas). Key decisions that farmers face when they are selling their soybeans 
include: 

• When should the crop be sold or stored? 
• Where should the crop be sold? 
• Which market should it be sold to? 

The question of whether and when to store or sell a soybean crop is critical for any grower. Occasionally a portion of the 
harvest must be sold to provide funds to pay off loans coming-due, or because the grower does not have sufficient on-
farm storage to store the entire crop.  The state of Minnesota has a total of 1,500,000,000 bushels of on-farm grain 
storage. North Dakota has 880,000,000 bushels and South Dakota has 710,000,000 bushels of on-farm grain storage. The 
daily price at the local elevator, and prices at the CME (Chicago Board of Trade) also influence a grower’s decisions.  Also 
basis, as explained below. 

 

BASIS 
Basis is the price difference between the cash, or physical commodity (e.g., delivered to a farmer’s local elevator) and 
the applicable futures market contract—such as the price difference between soybeans in Mankato, Minnesota and 
Chicago Mercantile Exchange (CME) soybean futures. The cash basis of a commodity can be at a premium or a discount 
to the futures price, at a specific location for a given time frame. 

Moving massive amounts of agricultural commodities is a logistically challenging, energy-intensive exercise, costing large 
amounts of money. In physical commodities (e.g., soybeans) markets, the basis price reflects the local or regional market 



supply and demand of the product and the cost of available freight to the most accessible competing location (e.g., 
elevator, processor, etc.) or futures delivery point for that commodity. For example, when demand is strong for 
soybeans TO GO DOWN THE MISSISSIPPI RIVER (e.g., to port of New Orleans), the basis map for the tri-states 
(MN/ND/SD) looks like this… due to vigorous price competition for soybeans at the port of Savage, MN and other 
soybean-delivery points along the Mississippi River.   

 

The value of the basis—the price difference of cash price minus futures—is dynamic and variable; changing from hour to 
hour and day to day. It is driven by micro- and macro-economic forces.  

Occasionally, prevailing market conditions affect basis levels even more than futures; elevating basis to the level of 
greatest risk component and price variability component to market participants. Processing plant closures, 
transportation interruptions, weather developments such as floods and hurricanes, and changes in government policy 
instantly can affect the basis. For example, when demand is weak for soybeans to go down the Mississippi River (e.g., 
due to flooding on the upper Mississippi), the basis map for the tri-states (MN/ND/SD) looks like this… due to vigorous 
price competition for soybeans at the huge soybean processing plants in Mankato, Minnesota: 



 

If supply and demand fundamentals in a certain region shift quickly, then the basis in the local market will change more 
quickly than prices in Chicago (i.e., CME). Even in a period of strong demand and historically-high futures prices, basis 
may perform differently. For example, basis weakness in many interior U.S. locations has historically been linked to past 
rapid rises in energy prices and the cost of shipping to export markets (to which more than half of the annual U.S. 
soybean crop goes).  

Variations in basis reflect the costs of transportation, proximity to markets, availability of storage, and regional supply 
and demand factors. In general, the value of U.S. soybeans increases dramatically from west to east and along U.S. river 
systems plied by barges. 

 



THE CME (CHICAGO BOARD OF TRADE) PRICE 
Historically, the Chicago Board of Trade (CBOT, now a part of the CME) exchange members were responsible for 
developing and implementing the modern soybean futures contract. This forward contract created a standard and 
abbreviated the formerly-onerous system of negotiating forward contracts for purchasing and selling of grain. Many of 
the important details required of a bona fide forward contract, such as points of delivery, size of shipments, times of 
delivery, and delivery grades were all established in the CBOT futures contract. Only price was left to be negotiated by 
the member traders. Futures trading has always been conducted through the auction process—by open outcry on the 
exchange trading floors or electronically --- and all transaction prices are required to be made available immediately to 
the public to promote price transparency and discovery for the entire market. In many cases, both the minute-to-minute 
and daily price changes of this free market mechanism provide the information utilized for many cash or physical 
commodity transactions outside the CME.  

NOTE: The price of Hard Red Winter (HRW) wheat is determined on the Kansas City Board of Trade (KCBT). The price of 
Hard Red Spring (HRS) wheat is determined on the Minneapolis Grain Exchange (MGEX). Both the KCBT and the MGEX 
are today part of the CME Group.  

RISK MANAGEMENT TOOLS 
Futures prices have varied dramatically during the past decade, with nearly all categories of commodities being affected: 
agricultural commodities, energy, precious metals, and food. Rapid rises in prices have proven to be a hardship for 
consumers and industrial users of such commodities. This high degree of volatility in prices has had a significant adverse 
impact on many different sectors of manufacturing, transportation, and food processing industries that utilize 
commodities to create products or consumes them in the course of conducting their business. The ability of these 
companies to manage commodity risks is often the most vital factor in achieving success and long-term financial 
stability.  

Price-risk management provides strategies for assessing the uncertainty related to adverse commodity price movement 
and the tools for managing and mitigating that risk. Each party engaging in risk management practices tries to transfer 
any unacceptable or threatening risk to another party, therefore reducing the potential negative effects of the risk to 
the transferring party.  

Primary risk management and mitigation tools available to anyone exposed to adverse commodity price movements 
include: 

• Hedging 
• Commodity swaps 
• Vertical integration or strategic partnering agreements with suppliers. 

A hedge is a transaction that requires establishing a futures or options position equal to and opposite of the underlying 
physical position that is exposed to price risk. An example is over-the-counter options.  

Commodity swaps are exchanges of price flows based on the price of a target commodity. Vertical integration means 
that a company has assets at every step in the value chain and thus can control its own prices.         

ELEVATOR STORAGE 
Lower temperature and lower moisture content in stored oilseeds and grains have several benefits. They reduce 
shrinkage… i.e., the dry matter loss that is caused by seed respiration of individual grain kernels, which converts starch 
(carbohydrates) plus oxygen into carbon dioxide plus water and heat. The higher the grain moisture content, the greater 
the dry matter loss and the more heat and water are generated in the stored grain mass. Below 13% moisture content in 
starchy grains (e.g., wheat, rice, corn/maize) and below 8% moisture content in oilseeds (e.g., soybeans, sunflower, 
canola) seed respiration is minimal. Therefore, drying of grain to safe storage moisture contents and/or cooling (e.g., via 
aeration or chillers) is critical for preserving quality and maximizing allowable storage time. 

 



FIRST-TIER CUSTOMERS IN THE INTERNATIONAL MARKETS 

COMMODITY SOYBEANS: 
When U.S.-origin commodity soybeans arrive at an overseas destination, they have already been separated into 
numerical grades, utilizing one or more of the following U.S. government criteria: 

 

 

Grade #2- #4 soybeans are usually crushed to remove the soybean oil, then the remaining soybean meal is primarily 
utilized as a high quality animal feed ingredient. Two types of oilseed-processing techniques are employed to extract 
meal and oil from the bean. The most common technique is to apply hexane in a solvent-extraction method after 
mechanical disruption of the soybean’s cell membranes, to separate the oil embedded within the cell structure of the 
bean; resulting in the production of oil and meal.  



 

A second and less prevalent method is to use mechanical presses to squeeze the oil from the bean.  

 

Solvent extraction is a far more efficient method of processing high volumes of soybeans and therefore is used by 
commodity processors that process large quantities of soybeans. While the mechanical press technique is less efficient 
and yields less oil per ton of soybeans (because several % oil remains in the protein meal), it does generate what is 
perceived in some niche consumer markets to be a higher-quality oil that typically commands a higher price in 
international markets. 

 

 
 

 



Steps of Hexanec Extraction 

• Handling and Elevator Operations 

o Soybeans are tested for moisture content, dust, damaged seeds and transferred to 
storage bins. During >30 days storage, the moisture content equalizes among all 
the soybeans, which makes the subsequent dehulling process more efficient.  

o Before processing, soybeans are cleaned of foreign materials and loose hulls using 
screens to remove sticks, stems, pods, tramp metal, sand and dirt. An aspiration 
system also is used to remove loose hulls. 

o Soybeans are passed through dryers to reduce the moisture content to 10 -11% by 
weight, and then placed in temporary storage for 1 to 5 days for tempering before 
dehulling. 

• Preparation and Conditioning 

o Soybeans are moved by conveyor belts through magnets to remove scraps of metal 
and then on to cracking units. The cracking units break the soybean into six 
particles or chips with hull particles aspirated (i.e., removed via air suction). 

o The soybean particles are then passed through a rotary steam tube device or a 
stacked cooker. There they are conditioned (kept pliable and slightly damp) before 
being fed through smooth, cylindrical steel compressing rolls that turn them into 
smooth flakes varying in thickness from 0.25 to 0.51 millimeters. This ensures the 
soybean cells’ walls are exposed for easier oil extraction. 

• Solvent Extraction and Oil Desolventizing 

o Flakes are then moved by conveyer to the extractor where they are washed with 
hexane solvent. The solvent removes the oil from the “oil bodies” within (broken 
open) cell walls. The solvent is removed from the miscella (solvent-oil mixture) and 
the solvent-laden flakes. The solvent is removed from the miscella using steam and 
is condensed, separated from the steam condensate and used again in the process. 
Mineral scrubbers remove any residual hexane that has not condensed. The result, 
known as crude soybean oil, is either shipped as is or stored for further refining. 

• Flake Desolventizing 

o Flakes leaving the extractor contain 35 to 40% solvent, which must be removed 
using one of two methods depending on what the flakes will be used for. Flakes for 
animal feed (accounting for 95% of their use) can be processed in a conventional 
desolventizer-toaster (DT). In the DT, contact and non-contact steam removes the 
hexane with the contact steam toasting the flakes, which denatures the trypsin 
inhibitor and makes the protein more easily digestible for livestock. Then flakes 
proceed to a dryer where excess moisture is removed. Finally the flakes are put 
into a cooler where the flakes are returned to room temperature before being 
ground into meal. The meal is sent to flat storage before it is moved to local buyers 
by truck or by barge; and by rail or barge to distant buyers or export markets. 

 



 
 

• Only 5% of flakes are processed for human consumption. These flakes are flash desolventized in a vacuum 
with noncontact steam or superheated hexane. The flakes are further stripped of their oil using a final 
solvent stripping process with steam and then pass through a condenser that collects the hexane to be used 
again. This process produces white flakes that are passed through a cooker and cooler. Flash desolventizing 
is far less efficient than conventional desolventizing in hexane recovery and energy usage. 

 
• Oil Refining 

o Crude soybean oil is shipped to a customer for further processing for food or industrial uses, or is refined 
on-site at an integrated crusher-refiner facility. Crude soybean oil contains naturally occurring proteins—
free fatty acids and gums—that must be removed before they can be used in foods. Gums must be removed 
for lecithin recovery or before export of the oil as crude degummed oil. All exported oil is degummed. 

o An alkali solution is used to react with the free fatty acids and gums and enable their subsequent removal 
using a centrifuge. The oil is then washed with water to remove residual soap (resulting from saponification 
of small amounts of triglycerides) and a bleaching process is used to remove color producing elements 
within the oil (carotenoids and chlorophyll) using absorbent acid-activated clays. A deodorization process 
employs steam injection under high pressure to remove any volatile compounds. Then the oil is filtered and 
stored for use or transport. 

 

Soybean meal is consumed primarily by animal feed mills and feedlots as a high-protein feed for livestock, poultry and 
aquaculture. Soybean meal is a preferred ingredient because of its high protein content, which can reach as high as 50%, 
assuring rapid muscle mass and weight gains for livestock and poultry. Over the past five decades, soybean meal has 
become the most readily available source of protein for animal feed manufacturers globally. 



Soybean meal is very low in fiber content, which makes it an ideal ingredient for poultry and hog-feeding operations. 
While soybean meal competes with meat and bone meal, canola meal, and sunflower meal as a 
livestock/poultry/aquaculture feed ingredient, soybean meal’s high-protein profile makes it more desirable than other 
plant protein meals. 

Soybean Meal Quality 
Unless otherwise specified by the client, all U.S. soybean processors must meet National Oilseed Processors Association 
(NOPA) contract standards for the soybean meal and oil they sell. 

Slight variations in the tolerances are permitted. For example, protein content can be 0.5% less. Hexane extraction 
results in a meal that is 0.5 to 0.7% fat, meeting the minimum requirement referenced in the NOPA sample contract. 
However, processors may add-back soap stock to the soymeal to arrive at a higher fat content of 1.2 to 1.8%, though 
this affects moisture level and the protein share of the meal. NOPA staff has stated that it will not reassess the contract 
standard specifications to better match the higher quality soybean now being produced by U.S. farmers. NOPA member 
companies fear any change in the specifications will cause their premium contracts utilized to deliver higher quality meal 
to lose value. They argue that if all processors were compelled to deliver to a higher-quality standard, it would reduce 
the incentive on the part of the buyer to pay an additional premium for the extra effort required. 

Soybean meal must be off 0.5% or more from NOPA meal specifications for protein, fat, fiber or moisture before a 
customer can file a claim, on a given shipment. The rate of out-of-spec material runs higher than the number of claims, 
which is a ratio the processor relies upon to make money. This out-of-spec material is delivered less frequently to 
regular buyers. Repeat customers are the most important to the processor and more consistent delivery of good 
product means that a slight premium may be earned by the regular supplier. However, too many claims against the 
processor add to costs, and can result in disciplinary action against the plant manager. 

A rule of thumb is that approximately 3% of shipments do not meet specifications. Any higher and the processor’s costs 
rise. Any lower and profits are given away. A processor purchasing soybeans with 37 to 38% protein content can be 
assured of obtaining 48% protein meal, which provides some room to adjust other attributes and still fall within overall 
acceptable contract terms. Since the soymeal components are specified on a percentage basis and there are thresholds 
for variance, a lot of meal is not necessarily out-of-spec even though one component may exceed the spec and the 
threshold. For example, a soymeal measuring 48% protein, a half percent above the out-of-spec threshold, enables the 
processor to raise the fiber level of the meal above spec. By practice, soymeal can be loaded at 12.7 to 12.8% moisture 
content, as the loss of moisture during transit nearly always brings it within contract specifications upon arrival. 

Soybean Oil Quality 
Soybean oil is used in human foods, biodiesel production, and industrial applications such as environmentally-friendly 
printing inks, adhesives, and biodegradable plastics. The majority of soybean oil production is consumed by food 
processors and food service operators as an ingredient for baked and fried food products or packaged in bottles for sale 
as a cooking or salad oil.  Processed soybean oil is called crude soybean oil. This oil is used by biodiesel and industrial-
plastics makers, but it must be refined before being sold to food processors and the food service industry. Food 
processors will use the soybean oil directly or blended in their products. Many processing plants have refineries on site 
so they can sell directly into the food processing industry. These processors can refine the oil at their facility and sell it to 
processors at a higher price, they can sell crude oil at a lower price to biodiesel and industrial-plastics makers, or they 
can sell the oil to other tank storage facilities closer to the export market. Generally, they will only sell to the biodiesel 
and industrial markets if refining margins are low or they have a surplus on hand. Processors that lack refining 
capabilities sell their crude to refiners and the biodiesel and industrial markets. They can sell their crude oil FOB in rail 
car tankers, trucks or barges to deliver to refiners and biodiesel and industrial markets. They are not responsible for 
transportation. They may also store the oil in hopes of higher prices. 

Crush Margin Review 
The relationship between the soybean and its products, meal and oil, is operational, physiological and economic in 
nature. The value of the three components is tightly interlinked and often dynamic.  U.S. growers plant an average of 85 



million acres of soybeans each year. Yet few of the 4 billion bushels soybeans harvested are directly digestible. 
Approximately 60% of annual U.S. soybean production is exported, and ~40% are processed to obtain protein feed for 
animals, vegetable oil and high-value food products. The variable margin that processors derive from crushing soybeans 
to create these products is one of the most intriguing and challenging aspects of the entire soybean and product-value 
chain. 

Soybean crush refers to both the physical processing of soybeans and the margin calculation of the process. The margin 
is derived by subtracting the cost of one bushel of soybeans from the combined value of meal and oil produced from 
that single bushel. The three commodities (raw soybeans, soybean meal and crude soybean oil) are traded as separate 
futures contracts on the Chicago Board of Trade, making a three-way spread trade possible and providing a financial 
mechanism for valuing the process. 

The Board of Trade’s (CME) contract for soybeans is 5,000 bushels. Meal is contracted at 100 short tons and oil at 
60,000 pounds. Soybeans are priced by the bushel, meal by the short ton (2,000 pounds) and oil by the pound. This 
variety in pricing units means there must be a common denominator to make the calculation understandable. The 
margin is calculated in dollars per bushel. 

This computed value for futures contracts is known as the board crush, a valuation of futures prices that does not 
necessarily reflect prevailing prices in the cash market. At times there may be a substantial difference in value between 
futures prices and cash prices in one or all of these products. At any time, the board crush margin may not accurately 
reflect what is going on financially in the processing industry at the plant level. 

A modern hexane extraction processing facility will efficiently produce output streams in the following approximate 
ratios: 

1 bushel soybeans (60 lbs.) = 

44 lbs. high protein (48%) meal (73% yield). Yield is the amount of meal, oil and hulls that a soybean 
produces. 11 lbs. soybean oil (18% yield) 

3.5 lbs. hulls-fiber (6% yield) 

1.5 lbs. of shrink (3% loss) 

Because of the different contract sizes and yield factors, the Board of Trade’s crush spread must be balanced to reflect 
real output streams. Traders have addressed this need by standardizing the spread into 50,000 bushel packages: 10 
soybean contracts (50,000 bushels), 11 soybean meal contracts (50,000 bushels x 44 lbs. = 2,200,000 pounds/100 short 
tons = 11), and 9 soybean oil contracts (50,000 bushels x 11 lbs. = 550,000 pounds/60,000 pounds = approximately 9). 
The margin calculation of the product outputs are converted in the following manner: 

Soybean meal price x .022  
(44 lbs. of 48% protein meal per bushel/2,000 lbs. = .022) 

+ soybean oil price x 11 (11 lbs. of oil per bushel) 

– soybean price per bushel 

= crush margin 

Using prices from July 20, 2011, the following board crush can be calculated, using the August Board of Trade futures: 

Soybean meal = $7.93 ($360.60 x .022) 

+ soybean oil = $6.24 ($.5677 x 11) 

– soybeans = $13.78 

= crush margin of $0.3979 per bushel 



The board crush does not include factoring for hulls and shrink and is therefore commonly referred to as the gross 
processing margin. The board crush spread is actively traded by processors as a bona fide hedge against the risk of 
margin variation, and by speculators seeking to profit from correctly anticipating the forthcoming price direction of the 
spread. 

The trade initially can be transacted as a spread trade by member brokers on the Board of Trade’s trading floor. Or it 
can be legged, with each component individually executed to gain potential advantage by correctly trading one contract 
before the others. The choices are available when liquating the trade. The processing industry uses both methods of 
trading the crush margin. After identifying a favorable crush margin trade and establishing a futures position, the 
individual components of the futures trade are eventually liquidated as the cash commodity is purchased or sold. For 
example, if an August crush margin trade was executed in March by the ABC Soybean Crushing Company, the short 
soybean oil position would be purchased and liquidated in April when the company contracted to sell cash soybean oil 
to XYZ Salad Dressing Company for August shipment. 

ABC bought a quantity of soybeans from farm producers that equaled the crush spread, so the soybean leg of the crush 
margin futures trade was sold, liquidating that leg. Finally, a large hog feeding operation contracted with ABC for 
delivery of soybean meal in August, and the remaining short futures position in soybean meal was liquidated. The 
original trade established an August operating margin for the firm by locking in the value differential between ABC’s raw 
material and primary output products. This was an effective way for the company to manage its risk in the volatile world 
of agricultural product pricing. 

The crush margin is a primary decision metric used by processors to determine the present value of their crushing 
capabilities and assists them in making operational “go” or “no go” decisions.  

Processors find the board crush margin to be a vital tool as they continually assess the profitability of their plants and 
their levels of relative competitiveness in the industry. 

The geographic location of a plant may affect its unique processing margin dramatically. Regional price variations may 
result from differing levels of local soybean availability and access to storage, freight and logistical issues, local feed 
demand and the availability of competing feed products, and the presence of downstream food manufacturing facilities. 

An efficient soybean processing plant operating in Illinois is likely to have an advantage over a similar plant in Utah. The 
Illinois facility has a much better chance of tapping into an abundant supply of locally grown raw soybeans with minimal 
incoming freight costs. It may have a superior logistical advantage for exports of product. The Midwestern location is 
probably much closer to food manufacturers and livestock feed opportunities. All of these factors will be reflected in 
the prices of the respective products, affecting the cash crushing margin and resulting in potentially superior returns for 
the Illinois plant. 
 
Biodiesel 
During recent decades, the biodiesel industry, which is especially well-developed in the U.S. and the European Union 
(EU), has begun to use soybean oil as one of its feedstocks to produce a form of renewable fuel. Biodiesel can be used 
as a drop-in transportation fuel in diesel engines, or as heating oil for homes and businesses. The EU uses rapeseed oil 
as its primary and preferred feedstock. Rapeseed oil poses fewer obstacles in terms of cold-pour issues (i.e., flowability 
during winter weather). U.S. biodiesel producers prefer to use soybean oil as a feedstock because biodiesel produced 
from soybean oil provides a higher BTU value and burns more efficiently and cleanly. 



 

A portion of that soybean meal is further processed into food ingredients such as soybean flour (52-54% protein 
content), soy protein concentrates (62-69% protein content), soy protein isolates (86-87% protein), texturized soy 
protein (52-54% protein content), etc. 

Soy Protein Concentrate: 62-69% protein; primary applications include meat 
alternatives, dairy and alternative beverages, animal and pet food ingredient, 
industrial applications, and food ingredient. 

 

 

 

 

 

 

 

 



Soy Protein Isolate: 86-87% protein; primary applications include meat 
alternatives, dairy and alternative beverages, animal and pet food ingredient, 
industrial applications, and food ingredient. 

U.S.-origin grade #1 commodity soybeans arriving overseas (e.g., in Indonesia) are 
often bagged by the importer and resold to other companies and individuals who 
make them into the soyfoods known as tempeh and tofu.3   

 

Tempeh is a cake-like soyfood made by fermenting dehulled and briefly cooked 
soybeans (or okara) with the mold Rhizopus. Following that fermentation, the 
tempeh has a clean, yeasty aroma and is covered and penetrated completely by 
white mycelium. Following slicing and deep-fat frying, tempeh has a nutty flavor, 
pleasant aroma, and crunchy texture. 4 It can also be made into a potato chip-like 
product. 

 

 

 

Tofu is a curd that is made directly from soybeans (or alternatively, soymilk), and 
resembles a soft white cheese or a very firm yogurt. A four-ounce serving contains 
300 milligrams of omega-3s (linolenic acid).   

DIRECT FROM SOYBEANS- It is manufactured via water-extraction of the protein 
from ground soybeans, followed by salt- or acid-coagulation of that protein with 
the soy lipids (oil) and other water soluble soybean components trapped within 
that coagulated cheese-like gel. FROM SOYMILK- Because soymilk is itself water-
extracted soy protein, the coagulation step is done to the soymilk.   

IDENTITY-PRESERVED SOYBEANS:  
In Asian countries other than Indonesia, while there are some tofu and soymilk 
manufacturers that utilize grade #1 commodity soybeans as their raw material, 
many tofu and soymilk manufacturers instead import special tofu-specific 
varieties of soybeans that impart desired properties to the tofu products made 
from them. 

Tofu and soymilk manufacturers prefer soybeans possessing higher protein 
content, a larger seed size bearing a white or light yellow seed coat, and a clear hilem (point of attachment for the 
soybean when growing inside its pod on the soybean plant). 5 

Separately, many Asian natto manufacturers import special natto-specific varieties 
of soybeans that impart desired properties to the natto products made from them. 
Natto is a gelatinous soyfood made by fermenting cooked soybeans (that were 
soaked in water overnight before cooking) with the bacteria Bacillus subtilis var 
natto. 6 

The soybean varieties preferred by natto manufacturers have thin seed coats for 
faster water absorption and are small-seed-size ones (usually <80mg/seed) 
because the resultant greater surface area per kilogram enables shorter cooking 

time and better penetration of the bacteria throughout the seeds. Sometimes, the natto manufacturer cuts larger-size 
soybeans into pieces for those reasons. 7    



Miso (called jiang in Mandarin, and chiang in Cantonese) is a paste resembling 
peanut butter in its consistency. It is a soyfood made by fermenting cooked 
soybeans with the fungal species Aspergillus oryzae and/or Aspergillus sojae. 
Generally speaking, the darker the color, the stronger the flavor of the miso. In 
Japan, miso is usually dissolved in water as a base for various types of soup. In 
China, jiang is utilized as a base for sauces served with meat, seafood, poultry, 
or vegetable dishes. 

Miso manufacturers prefer soybeans possessing higher protein content, higher 
water-absorbing and water-holding capacity, higher soluble carbohydrate, and lower oil and calcium contents. The 
particular manufacturers who make white or light yellow miso, prefer soybeans bearing a light yellow seedcoat and a 
clear hilem. 8  

 

 

 The specific food-grade soybean varieties mentioned above are 
continually being developed and improved by certain private 
company soybean breeders and by public soybean breeders who 
work at applicable land grant universities. 

 

 

 

 

 

Following the creation of such food-grade soybean varieties, they are separately grown by specially trained soybean 
growers, under the oversight of company personnel or third-party certification agencies to ensure their purity and 
adherence to specified production standards. 

 

 

 

 



The food-grade soybean varieties are separately cleaned and loaded into 
cargo containers at specialized identity-preserved soybean company 
facilities. 

 

 

 

 

 

 

 

 

 

The food-grade soybean varieties are separately shipped inside cargo 
containers to their overseas destinations. 

 

 

 

 

 

A NOTE ABOUT THE STORAGE OF SOYBEANS, TO OPTIMIZE SOYFOOD PRODUCTION FROM THEM 
Crucial amino acids such as lysine, etc. begin to break down and become non-bioavailable to animals at storage 
temperatures as low as 24oC (75o F).9 Storage of soybeans at a temperature of 20oC (68o F) and 65% relative humidity for 
eight months resulted in a 14% increase in soymilk yield (protein extracted into soymilk) versus soybean storage at 30oC 
(86o F) and 85% relative humidity.10   
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CHAPTER 2- Identity Preserved Soybeans Can Also Be Manufactured Into Enzyme-Active Soy Flours, Toasted Full-fat 
Soy Flours, Soy Grits, Textured Soy Protein (sometimes called textured vegetable protein), etc.  

 

Enzyme-active soy flour is utilized to bleach (whiten) wheat flours via mix-in of this 
non-heat-treated soy flour so that naturally-present lipoxygenase enzymes in the 
soy will oxidize the β-carotene present in the wheat flour. The lipoxygenase enzymes 
also help condition the resultant Western-type bread dough by giving it more mixing 
tolerance (i.e., ease of mixing the ingredients to achieve desired consistency).11    

 

 

 

 

 

Toasted full-fat soy flours (also known as heat-treated full-fat soy flours) are 
typically manufactured by steaming them under slight pressure for 20-30 minutes, 
then cooled, dried, cracked, passed over a shaker screen and aspirated to remove 
hulls, and milled to a fine particle size. 

They can be added to other flours (e.g., wheat flours) to increase resultant bread 
products’ protein content, increase water binding and yield (i.e., number of loaves 

per ton of flour), and decrease staling rate; thereby increasing shelflife.12 
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Full-fat soy grits are coarsely ground full-fat soy flour. They are available in three 
particle sizes: coarse, medium, and fine. The fine will pass through an 80-mesh 
screen. They are added to processed meats (patties, sausages, chili, loaves), as 
well as specialty bakery items, beers (as a clarifier), and candies. 13 

 

 

 

 

 

Textured Soy Protein (sometimes called textured vegetable protein), 
52-54% protein. Abbreviated as TSP, it is thermoplastically-extruded 
soyflour that has a texture analogous to that of ground beef. It has 
been utilized to make cholesterol-free, low fat, all-vegetable 
hamburger patty analogue products, chili/taco meat analogues, etc. 
When a binding agent is added, it can be formed into analogues of 
meatballs, meat loaves, chicken nuggets, burgers, bacon crumbles, 

breakfast sausages, and stir-fry products.  

It can also be mixed with some ground beef to be sold as a low fat ground beef analogue product. 14 When assessed by 
the FAO/WHO-approved method known as the Protein Digestibility Corrected Amino Acid Score (PDCAAS), which is 
based on human amino acid needs and the digestibility of the protein, the nutritional quality of TSP is very close to the 
1.0 score of beef.15  
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CHAPTER 3- Processing of Identity-Preserved Soybeans into Food and Feed Ingredients 

EXCEPTIONS IN WHICH THE SOYOIL DOES NOT GET REFINED: 
As detailed earlier, the first phase of such processing is generally extraction of the soyoil from the seeds, but that is not 
true for the several soy products in which the oil is intentionally left in the product (e.g., tofu, soymilk, edamame, fullfat 
soymeal/flour, etc.). For those of the products in which the soyoil is removed, the second phase is generally refining of 
the oil; but that is not true for UNREFINED SOYOIL PRODUCTS (e.g., “cold pressed” soyoil, etc.). Cold-pressed soybean oil 
is filtered instead of being refined. 

THE “REFINING” TERMINOLOGY: 
In Europe, the term REFINING is defined to include all of the refining and purification processes that a soyoil goes 
through. Those processes can include degumming (when applicable), neutralization, bleaching, and deodorization.  

In Europe, the term MODIFICATION is defined to include any post-refining hydrogenation, fractionation, or 
interesterification that is done to the soyoil. 

In the United States the term REFINING is often defined to include all of the above processes, although it is sometimes 
defined to include only the processes listed in bold in the first paragraph above. If the term MODIFICATION is ever used 
in the U.S., it generally only refers to interesterification of the oil. 16  
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   Fava beans- also called BROAD BEANS or FABA BEANS  

barley, oats, millet, sorghum, rye, canary seed, mustard, buckwheat, sesame, safflower 
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