
Corn & Soybean Processing and Products 
Grade Level: 4-8 

Lesson Overview 
Why do farmers grow so much corn and soybeans? How are these crops used? 
Students will explore the wealth of products derived from these two humble seeds, 
research the steps involved in their processing, and conduct experiments to discover 
why they are so versatile.  

Student Objectives 
1. Learn about the many products that use corn and soybeans in their ingredients. 

2. Learn about the processes used to make corn and soybean products. 

3. Use corn and soybeans products to experiment with their uses. 

Materials 
 This lesson requires a food product container with an ingredients list for each 

student. Students can be asked to provide their own or a teacher can save food 
boxes, wrappers, and bags for students to use. 

 Worksheets (included in lesson) 
• Corn Products 
• Soybean Products 
• Researching Corn & Soybean Foods 
• How is Corn Processed?  
• How are Soybeans Processed and Used? 
• Soybean Flowchart 
• Making Plastic from Corn  
• Soybeans Are Everywhere  

 Corn Plastic Experiment Supplies 
• snack-size Ziploc bag  
• cornstarch  
• water  
• food coloring  
• corn oil  
• eye dropper  
• measuring spoons  
• microwave 

 Soybeans Are Everywhere Experiment Supplies 
• 1 roll paper towels 



• 45 plastic cups (9oz. clear) 
• 30 6” plates (plastic or styrofoam) 
• 30 toothpicks 
• 15 eyedroppers 
• 1 container NesQuick 
• 1 container baking cocoa 
• 5 hand pump soap dispensers 
• 5 pepper shakers to be shared 
• 5 small bottles food coloring 
• soybean lecithin granules (available at local health food stores) 
• 1 carton SoyMilk 
• 15 pennies 

Vocabulary 
• cohesion – the attractive force between water molecules that holds water 

together. 

• corn – tall annual cereal grass bearing kernels on large ears; widely cultivated in 
America in many varieties. 

• cornstarch – a fine white powder made by grinding the white heart of the corn 
kernel. Cornstarch is most commonly used as a thickening agent for sauces, 
soups, and gravies. 

• embryo – also called the germ, it is the part of a seed that will sprout and grow. 

• endosperm – the largest part of the corn kernel, made up mainly of starch and 
protein. 

• germ – also called the embryo, it is the part of a seed that will sprout and grow. 

• pericarp – the outer covering of the corn seed, also known as the hull. 

• soy lecithin – a naturally occurring emulsifier; lecithin is extracted from crude 
soybean oil through the refining process. 

• soybean – a pea-sized legume seed that grows on bushy plants, 3-5 feet tall. 

• surface tension – the attractive force of water molecules displayed in the “skin-
like” surface of a waterdrop. 

• surfactant – wetting agent that will break surface tension and cohesiveness of 
water. 

• water – chemical compound comprised of two elements, hydrogen and oxygen. 



• water molecule – the tiniest possible drop comprised of one atom of oxygen and 
two atoms of hydrogen. 

Background Information 
Archer Daniels Midland Company is one of the largest agricultural processors in the 
world. This company, and companies worldwide like it, serve as a link between farmers 
and consumers. Their main purpose is to take crops and process them to make food 
ingredients, animal feed ingredients, renewable fuels and naturally derived alternatives 
to industrial chemicals.  

Everything ADM and similar companies do starts on the farm with their partnership with 
farmers. They believe farmers are essential to the overall economy. That is why they 
work to create thousands of products from the crops and hundreds of markets for the 
crops and products.  

Founded in 1902 and incorporated in 1923, ADM is headquartered in Decatur, Illinois. 
They operate processing and manufacturing facilities across the United States and 
worldwide. ADM has manufacturing, sales or distribution facilities in 40 states, along 
with a network of country elevators. While ADM production plants operate in other parts 
of the world, facilities for the entire ADM product line can be found in the U.S. 

Procedure 

1. This lesson requires a food product container with an ingredients list for 
each student. Students can be asked to provide their own or a teacher can 
save food boxes, wrappers, and bags for students to use. 

2.  Illinois is famous for having one of the largest corn/soybean processing and 
manufacturing plants in the world. Archer Daniels Midland in Decatur is famous 
for processing crops as well as discovering new uses for our agriculture products 
and marketing them worldwide. Hand out the Corn Products & Soybean Products 
worksheets. Read through them with your class and then talk about all the 
products that are listed we use that have corn and soybean ingredients in them.  

3.  Pass out the Researching Corn & Soybean Foods worksheet. The students will 
be using the food item that they brought into your classroom or that you provided 
for them. Look at the food labels to determine which have corn and soybean 
products in them. Complete the last question together as a class. 

4.  Follow up this worksheet with a discussion about the number of products your 
class reviewed that had corn and soybeans in them. To highlight this discussion, 
pass out the How is Corn Processed?, How are Soybeans Processed and 



Used?, & Soybean Flowchart worksheets and continue to answer questions and 
discuss the importance of corn and soybean products. 

5.  Follow up this discussion with the included science experiments Making Plastic 
from Corn and Soybeans Are Everywhere.  
 
Note:Soybeans Are Everywhere is used with permission from the Ohio Soybean 
Council https://grownextgen.org/curriculum/beans-about-water-soybeans-and-
food-science. 

6. Finish up the lesson with a discussion about how corn and soybean products 
help people throughout their lives. 

Extension Activities 
1. This lesson correlates well with the Exploring Types of Seeds: Monocots & 

Dicots lesson.  

2. Dissect corn and soybean seeds to better understand the science behind 
growing corn and soybeans and the processing of these two seeds. 

2. Have students visit the Archer Daniels Midland (ADM) website to research more 
about this company and the products and processes they have developed. 
Research other companies that are similar. 

3. Have students work to develop a new product from corn or soybeans.  

Additional Resources 
• adm.com - This website tells more about ADM - the company, their products, and 

their worldwide status. 

• Ilcorn.org - This is the website for the Illinois Corn Growers Association. 

• corn.org - This is the website for the corn refiners association.  

• Ilsoy.org – This is the website for the Illinois Soybean Association. 

• https://publish.illinois.edu/aces-nsrl/- This is the website of the National Soybean 
Research Laboratory. 

• agp.com - This website is from a food processor that works with soybean 
processing. 

• natureworksllc.com - Learn more about how corn plastic is being made and sold. 

• http://www.agintheclassroom.org/TeacherResources/TeacherResources.shtml 
Illinois Agriculture in the Classroom interactive Corn & Soybean Ag Mags & 
Readers 

https://grownextgen.org/curriculum/beans-about-water-soybeans-and-food-science
https://grownextgen.org/curriculum/beans-about-water-soybeans-and-food-science
https://publish.illinois.edu/aces-nsrl/
http://www.agintheclassroom.org/TeacherResources/TeacherResources.shtml


Standards 
Illinois Science Standard 

MS.PS1.2. Analyze and interpret data on the properties of substances before and 
after the substances interact to determine if a chemical reaction has occurred.  

 
Illinois English Language Arts Standard 

ELA.4.RST.1. Cite specific textual evidence to support analysis of science and 
technical text.   

 

 

 

The Multidisciplinary AGricultural Integrated 
Curriculum (mAGic) was created in 2004 under the 
leadership of the Illinois State Board of Education 
(ISBE) and the Facilitating Coordination in Agricultural 
Education Project (FCAE). Funding was made 
available through the FCAE grant budget from the 
agricultural education line item of the ISBE budget.  
This revision, as printed, was developed in January 2021.  

These mAGic lessons are designed to bring agriculture to life in your classroom. They 
address the Illinois Learning Standards in math, science, English language arts and 
social studies. 

Illinois mAGic project update writers/reviewers: Rhodora Collins – Dekalb County; Suzi 
Myers – Kane County; Connie Niemann – Montgomery County; Debbie Ruff – 
Livingston County; Jennifer Waters – Sangamon County; Dawn Weinberg – Hancock 
County; and Carrie Winkelmann – Menard County. 
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Soybean Products 

 
Soy Products:  To produce 
1,366 gallons of soybean oil, 
10,973 pounds of shortening, 
13,148 pounds of margarine, or 
13,073 pounds of mayonnaise, 
all that is needed is 25 acres of 
wonderful soybeans. 
 
SOYBEAN MEAL  
PRODUCTS, 
SOY FLOUR, 
CONCENTRATES,  
AND GRITS 
 
EDIBLE USES: 
Bakery ingredients 
Alimentary pastes 
Noodles 
Meat products 
Cereals 
Prepared mixes 
Food drinks 
Baby food 
Hypo-allergenic milk 
Confections 
Candy products 
Special diet foods 
Meat analogs 
 
FEED USES: 
Calf milk replacers 
Livestock feeds 
Poultry feeds 
Protein concentrates 
Pet foods 
Fox and mink feeds 
Fish food 
 
INDUSTRIAL USES: 
Adhesive 
Plywood 
Wallboard 
Insecticide sprays 
Particle board 
Tape joint cements 
Linoleum backing  
Texture paints 
Nutrient 
Yeast 

Antibiotic 
Beer and ale 
 
Soybean Oil Products 
 
TECHNICAL USES: 
Anti-foam agent  
Yeast manufacture  
Alcohol manufacture 
Anti-spattering agent 
Margarine manufacture 
Caulking compounds 
Core oils 
Disinfectants 
Electrical insulation 
Dispersing Agent  
Paint manufacture  
Ink manufacture  
Insecticides  
Rubber manufacture 
Emulsifying agent  
Bakery products  
Candy products  
Chocolate coatings  
Pharmaceuticals 
Fungicides 
Herbicides 
Insecticides 
Linoleum backing 
Nutritional 
Medical use 
Dietary use 
Oiled fabrics 
Pesticides 
Printing inks 
Protective coatings 
Plasticizers 
Putty 
Soap 
Stabilizing agent 
Shortening 
Tin and terne plate oils 
Waterproof cement 
Wallboard manufacture 
Wetting agent 
Cosmetics 
Pigments (paint) 
Calf Milk replacers 
 

EDIBLE USES: 
Cooking oils 
Mayonnaise 
Margarine 
Pharmaceuticals 
Salad dressings 
Salad oils 
Sandwich spreads 
Vegetable shortening 
Medicinals 
Filled milks 
Coffee whiteners 
Creamers 
Liquid shortening 
 
WHOLE SOYBEAN OIL 
PRODUCTS 
Baked soybeans 
Seed soy sprouts 
Stock feeds 
 
FULL FAT SOY  
Flour 
Bread  
Candy 
Doughnut mix 
Frozen desserts 
Pancake flour 
Pan grease extender 
Pie crust 
Sweet goods 
Low-cost gruels 
Instant milk drinks 
 
ROASTED SOY BEANS 
Candy ingredients 
Confection 
Cookie ingredient 
Cookie topping 
Cracker ingredient 
Fountain topping 
Soy coffee 
Soy nut butter 
Spite base 
Dietary items 
 
SOYBEAN DERIVATIVES 
Oriental foods 



Name _________________________ 

Researching Corn & Soybean Foods 
 
Directions:  Using the food item that you brought into class and the Corn and 
Soybean Products worksheets, answer the following questions about your food item. 
 
1. What food item did you bring into your class? 
 
 
2. List the ingredients of your item. 
 
 
 
3. List the ingredients of your item that are corn and soybean products.   
 Corn        Soybean 
 
 
 
 
 
 
4. How many students in your class do you think had an item that contained a soybean 

product? 
 
 
5. How many students in your class do you think had an item that contained a corn 

product? 
 
 
6. How many students in your class do you think had an item that contained a corn and 

soybean product?     
 
 
7. Record the actual findings together as a class. 

a. Total number of students in class _________ 
b. Number of students with item that contained soybean product___________ 
c. Number of students with item that contained corn product______________ 
d. Number of students with item that contained both corn & soybean product____ 
  



Corn & Soybean Foods ANSWER KEY 
Directions:  Using the food item that you brought into class and the Corn and 
Soybean Product Worksheets, answer the following questions about your food item. 
 

1. What food item did you bring into your class? 
Twix Candy Bar 

 
2. List the ingredients of your item. 

Milk Chocolate (Sugar, cocoa butter, chocolate, skim milk, lactose, 
milkfat, soy lecithin, pgpr, artificial flavors), Sugar, Enriched Wheat 
Flour (Wheat Flour, niacin, reduced iron, thiamine mononitrate, 
riboflavin, folic acid), Hydrogenated Palm Kernel Oil, Corn Syrup, Skim 
Milk, Dextrose, Salt, Cocoa Powder, Baking Soda, Soy Lecithin, Artificial 
Flavor 

 
3. List the ingredients of your item that are corn and soybean products.   

Corn        Soybean 
Corn Syrup      Soy Lecithin 
Dextrose      Soy Lecithin 

 
4. How many students in your class do you think had an item that contained a soybean 

product? 
Answers will vary 

 
5. How many students in your class do you think had an item that contained a corn 

product? 
Answers will vary 

 
6. How many students in your class do you think had an item that contained a corn and 

soybean product?     
Answers will vary 
 

7. Record the actual findings together as a class. 
Answers will vary for all  

a. Total number of students in class     
b. Number of students with item that contained soybean product___________ 
c. Number of students with item that contained corn product______________ 
d. Number of students with item that contained both corn & soybean product___ 

 

 

  



How is Corn Processed? – Page 1 
There are many ways to process corn. The information you are reading is provided by the Corn Refiners 
Association. For more than 150 years, corn refiners have been perfecting the process of separating corn 
into its component parts to create a large number of value-added products. The corn wet milling process 
separates corn into its four basic components: starch, germ, fiber and protein. 

 
INSPECTION AND CLEANING  
Refinery staff inspect arriving corn shipments and clean them twice to 
remove cob, dust, chaff and foreign materials before steeping, the first 
processing step, begins. Corn refining has been the fastest growing 
market for U.S. agriculture over the past twenty years, and refiners now 
use around 14% of the $19 billion U.S. corn crop. Each day the 
production of about 33 thousand acres of corn arrives at corn refining 
facilities before conversion to food, industrial and feed products. 
 
STEEPING  

Each stainless steel steep tank holds about 3,000 bushels of corn for 30 to 
40 hours of soaking in 50 degree Celsius water. During steeping, the 
kernels absorb water, increasing their moisture levels from 15 percent to 45 
percent and more than doubling in size. The addition of 0.1 percent sulfur 
dioxide to the water prevents excessive bacterial growth in the warm 
environment. As the corn swells and softens, the mild acidity of the 
steepwater begins to loosen the gluten bonds within the corn and release 

the starch. After steeping, the corn is coarsely ground to break the germ loose from other components. 
Steepwater is condensed to capture nutrients in the water for use in animal feeds and for a nutrient for 
later fermentation processes. The ground corn, in a water slurry, flows to the germ separators. 
 
GERM SEPARATION  
Cyclone separators spin the low density corn germ out of the slurry. The 
germs, containing about 85% of corn’s oil, are pumped onto screens and 
washed repeatedly to remove any starch left in the mixture. A combination 
of mechanical and solvent processes extracts the oil from the germ. The 
oil is then refined and filtered into finished corn oil. The germ residue is 
saved as another useful component of animal feeds. 
  
FINE GRINDING AND SCREENING 

The corn and water slurry leaves the germ separator for a second, more 
thorough, grinding in an impact or attrition-impact mill to release the starch and 
gluten from the fiber in the kernel. The suspension of starch, gluten and fiber 
flows over fixed concave screens (illlustrated) which catch fiber but allow starch 
and gluten to pass through. The fiber is collected, slurried and screened again to 
reclaim any residual starch or protein, then piped to the feed house as a major 
ingredient of animal feeds. The starch-gluten suspension, called mill starch, is 
piped to the starch separators.  
 

 

 



How is Corn Processed? - Page 2 

 
STARCH SEPARATION  
Gluten has a low density compared to starch. By passing mill starch 
through a centrifuge, the gluten is readily spun out for use in animal 
feeds. The starch, with just one or two percent protein remaining, is 
diluted, washed 8 to 14 times, re-diluted and washed again in 
hydroclones to remove the last trace of protein and produce high quality 
starch, typically more than 99.5 percent pure. Some of the starch is dried 
and marketed as unmodified corn starch, some is modified into specialty 
starches, but most is converted into corn syrups and dextrose. 
 
SYRUP CONVERSION 

Starch, suspended in water, is liquified in the presence of acid and/or enzymes 
which convert the starch to a low-dextrose solution. Treatment with another 
enzyme continues the conversion process. Throughout the process, refiners 
can halt acid or enzyme actions at key points to produce the right mixture of 
sugars like dextrose and maltose for syrups to meet different needs. In some 
syrups, the conversion of starch to sugars is halted at an early stage to 
produce low-to-medium sweetness syrups. In others, the conversion is 
allowed to proceed until the syrup is nearly all dextrose. The syrup is refined in 

filters, centrifuges and ion-exchange columns, and excess water is evaporated. Syrups are sold directly, 
crystallized into pure dextrose, or processed further to create high fructose corn syrup (illustrated). 
 
FERMENTATION Dextrose is one of the most fermentable of all of the sugars. Following conversion 
of starch to dextrose, many corn refiners pipe dextrose to fermentation facilities where the dextrose is 
converted to alcohol by traditional yeast fermentation or to amino acids and other bioproducts through 
either yeast or bacterial fermentation. After fermentation, the resulting 
broth is distilled to recover alcohol or concentrated through membrane 
separation to produce other bioproducts. Carbon dioxide from 
fermentation is recaptured for sale and nutrients remaining after 
fermentation are used as components of animal feed ingredients. 
 
Products Made from Corn 
Corn refiners use shelled corn which has been stripped from the cob during harvesting. Refiners separate 
the corn into its components -- starch, oil, protein and fiber -- and convert them into higher value products. 
Corn sweeteners are the most important refined corn products. Last year, corn sweeteners supplied 
more than 56 percent of the U.S. nutritive sweetener market. The second major refined corn product is 
Ethanol, which is gaining increasing acceptance as a cleaner burning option for motor fuels.  The third 
major corn product -- a mainstay of the industry and of the U.S. economy -- is Starch. Americans rely on 
corn refiners for over 90 percent of their starch needs. Corn refining is America’s premier Bioproducts 
industry, with increasing production of amino acids, antibiotics and degradable plastics adding further 
value to the U.S. corn crop.  
In addition to starches, sweeteners and ethanol -- all made from the starch portion of the corn -- refiners 
produce Corn oil and a variety of important Feed products.  



 
  

H
ow

 a
re

 S
oy

be
an

s 
Pr

oc
es

se
d 

an
d 

U
se

d?
 

 



Name _________________________ 

Making Plastic from Corn 
Materials Needed:  Snack size Ziploc bag, cornstarch, water, food coloring, corn oil, eye 
dropper, measuring spoons, and a microwave. 
 
Directions:  Follow the directions on this worksheet and answer the questions as 
you go along. 
 
1. In a snack size Ziploc bag add one tablespoon of corn starch. Describe the corn 

starch. 
 
 
2. Add two drops of corn oil to the corn starch and 1 ½ tablespoons of water to the 

cornstarch. Release excess air and close the bag and mix all three ingredients 
together using your fingers to mix it through the bag. Describe what happens to the 
mixture. 

 
 
3. Microwave the mixture for 20-25 second on high in a microwave. (Watch out when 

you take it out of the microwave, it will be HOT!!)  Take it out of the microwave. What 
has happened to the mixture? 

 
 
 
4. Form the warm plastic into a ball. What else could you do with the plastic? 
 
 
 
5. What happens as the plastic hardens?   
 
 
6. Keep one sample in your classroom for at least a month to watch what happens. 

Any predictions? 
 
 
7. On the back of this paper, write a paragraph to answer this question, “Why might a 

plastic made from corn be better for the environment than a plastic made from 
petroleum?” 

  



Corn Plastic Experiment ANSWER KEY 
Materials Needed:  Snack size Ziploc bag, cornstarch, water, food coloring, corn oil, eye 
dropper, measuring spoons, and a microwave. 
 
Directions:  Follow the directions on this worksheet and answer the questions as you go 
along. 
 
1. In a snack size Ziploc bag add one tablespoon of corn starch. Describe the corn 

starch. 
 Answers will vary, but should say something like, “Corn starch is white and 

powdery.” 
 
2. Add two drops of corn oil to the corn starch and 1 ½ tablespoons of water to the 

cornstarch. Close the bag and mix all three ingredients together using your fingers to 
mix it through the bag. Describe what happens to the mixture. 

 The water is absorbed into the starch very slowly. It eventually mixes together 
to make a liquid. 

 
3. Microwave the mixture for 20-25 second on high in a microwave. (Watch out when 

you take it out of the microwave, it will be HOT!!)  Take it out of the microwave. What 
has happened to the mixture? 

 It has turned into a solid plastic. 
 
4. Form the warm plastic into a ball. What else could you do with the plastic? 
 Form it into many shapes. Answers will vary. 
 
5. What happens as the plastic hardens?   
 As the plastic hardens it gets more solid and hard and will sometimes start to 

crumble. Answers will vary. 
 
6. Keep one sample in your classroom for at least a month to watch what happens. Any 

predictions?  It will start to break down over time. 
 
 
7. On the back of this paper, write a paragraph to answer this question, “Why might a 

plastic made from corn be better for the environment than a plastic made from 
petroleum? 

 Answers will vary. 

 


















