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FOOD FROM FIELD AND FOREST

Why include food production and processing in your lessons?
-Provides evidence if instructions are followed
(great beginning of the year lesson on why instructions and steps matter)
-Practice measuring skills (both mathematical and practical)
-Where else are they learning food safety/prep skills? We may be the only opportunity.
-You can eat the end product (most of the time!)
-Makes connection from farm to food REAL - helps explain why items cost what they do in stores

-SAE inspiration (home processing for family use or sales)

Where to start?
-First, determine what you already have access to:
-Home ec lab? Teacher break room? Cafeteria kitchen space? Space in your shop?
-Basic equipment that can help:
-Portable burners that run on butane fuel, propane, or electricity (Induction burner IKEA)
-Tabletop dehydrators, Blenders/food processors, Crock pots!
-Cutting boards, prep bowls, containers, Pots and pans, Utensils, knives

-Yard Sales, FB Marketplace, IKEA are all great bets to find these items on a budget

Curriculum Connections
-AFNR = Food processing & product development, food safety, budgets, business skills
-Food Science = EVERYWHERE - product development, labeling laws, consumer trends.
-Animal Science = Meat evaluation & grading, by-products, value-added products
-Plant Science = harvesting and preserving produce, testing flavor variations based on genetics
-Ag Business = marketing, product development, production budgets, food laws & regs

-Ag Mechanics = most efficient methods of processing, ex: firewood vs propane for boiling sap

FFA Connections
-Teacher/staff thank you gifts (who doesn't like cookies or jelly?)
-Making items to sell for $$ (fall fundraiser, compliments to strawberries, etc)
-Food Science, Ag Sales CDE’s

-Great PR if the product becomes popular in the community (ex: maple syrup)

SAE Connections
-Students can count “used at home” items towards SAE income (ex: tomatoes turned into salsa)

-Syrup, jam, and jelly are “cottage foods” and can be sold to the public with proper labeling.



WHAT DOES THIS LOOK LIKE IN OUR PROGRAMS?

West Holmes - Chocolate-covered strawberries, chocolate-covered pretzels, dehydrator jerky,

recipe challenges with fresh fruits (pears, berries, apples) and “barks”

Zane Trace - Fall = Salsa and tomato juice canning, pickles and pepper jelly, apple butter
we enter these in the Pumpkin Show for prizes
tomatoes & peppers come from school garden
Winter = Curing and smoking bacon (students take home for holiday break)
Maple syrup (tap trees, boil sap, filter, and bottle at school) (Jan-Mar)
Spring = Beef in the Classroom collaboration (Chili Colorado)

Strawberry jam if there are leftover berries we don'’t sell



HOW TO PREP FOOD - AND THE SCIENCE BEHIND IT!
STRAWBERRY JAM!

Supplies: Strawberries smashed or chopped (4c)
Pectin (1 box or 4 Tb)
Sugar (5¢)

Lemon juice (1Tb)
Butter (1 tsp)
**Lemon juice lowers pH for pectin to work. Butter prevents foam if added early.
Jars (8-9 half pints), Lids w/rings,
Canner, 4 qt or larger stock pot, small saucepan, ladle, spoon, scraper
Jar lifter, towels, small spoon, magnet, funnel
(Have the water in the canner heating up before class starts.)
(Have water in a small pot heating up too, for lids, or scoop some from the canner)

(lay out towels, measure sugar into bowl, measure pectin & juice to save time)
Steps:
Heat water in the canner (doesn’t need to be boiling, just above 180F)
Arrange towels, lids, lifter, magnet, funnel for filling on the countertop
Measure 4c of Strawberry puree into the stockpot and add pectin, lemon juice, and butter.
Bring to a boil, hold 1 minute, stirring all the time
Add 5c of sugar all at once, bring back up to a boil, hold 1 min
Take off the heat, allow to sit for a few minutes

Fill jars using a funnel & ladle. Leave Y2-'4 “ head space. Put on lids and return to canner
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When the last jar is filled, cap the canner and process 15 min. Then take out and cool!

THE SCIENCE:

Q: How does pectin work?
A: Pectin is a naturally occurring complex carb that can be found in fruits. You can buy
powdered or liquid pectin to add when making jam and jelly to speed up the thickening process.
Pectin works by creating a mesh with sugar and acid that gives jam and jelly it's texture. It is possible to make

jam (preserves) by just cooking fruit and sugar for a long, long time, but pectin makes life easier!

Q: How does butter prevent foaming?
A: The butter increases surface tension of the jam/jelly, which makes it harder for the bubbles in the

mixture to break the surface and create foam. Adding the butter in the beginning also interferes with the



formation of the protein matrix that creates the funky looking “foam” that shows up in jam and jelly. This foam

isn’t harmful, but it takes away from the appearance of the jelly/jam and has a weird texture if consumed.

Q: Why am | adding sour lemon juice to sweet jam?
A: The lemon juice is needed to create the right balance between sugar, fruit, pectin and acid. Basically, the
pectin will not “set” if the balance between these is incorrect. Certain fruits are acidic enough that they don’t

need to have lemon juice added (like grape juice) but strawberries need them.

POSSIBLE EXPERIMENTS

e Testing the time it takes to create jam without pectin vs with pectin (use the same fruit, but don’t add
pectin and see what happens. If you start strawberries on a low simmer in the morning, you’ll have jam
(preserves) by afternoon. You could compare the cost of making jam with pectin (about $4) to running a
stove top for 5 hours. You could also compare the textures after a certain amount of time and see which

the students prefer.

e Prepare jam with the butter added to prevent foaming vs without butter. You'll see a difference, but
students probably won’t notice the flavor of the butter at all. The added butter is a game-changer in

terms of labor time and wasted product from skimming off all the foam.

e Prepare jam with and without lemon juice. The two variations might be different, depending on how
much acid is in the fruit when you start. A pH test of the fruit puree and the resulting products could be

a way to add an additional element to this.

e Create a label for the jam and include all of the necessary information for the jam to be sold in a retail

establishment. The Ohio Cottage Food Laws can help you with this!


https://agri.ohio.gov/divisions/food-safety/resources/cottage-food

BESTO PESTO!

Supplies: Basil plants (enough for 2-4 c of leaves)
Olive oil - about 3-4 Tb.
Parmesean cheese (dried or shredded) about 72 ¢
Pine nuts or walnuts - about 4 ¢

Crackers or bread for tasting

Food processors, spatula, spoon, jars, lids

Steps:
1. Pick leaves off the basil plants and measure
2. Put basil, olive oil, parmesean and nuts (if you want them) in food processors and pulse
3. Taste test on a cracker and adjust if needed
4. Spoon into jars, cover top with a little bit of olive oil to prevent browning
5. Store in fridge or freezer, or eat it right away!
THE SCIENCE:
Q: Why does the pesto turn brown on top after a certain amount of time?
et A: Pesto is made with basil, which contains an enzyme called polyphenol oxidase in it's leaves. When

the leaves are cut, this enzyme is released and reacts with oxygen in the air to turn the leaves brown.

Read this article from Scientific American for more info!

Q: How does adding olive oil prevent browning?
A: The olive oil creates a barrier between the pesto and the air, which prevents oxygen from reaching the pesto
and starting the reaction. The oil is already an ingredient in the pesto, so adding a little on top doesn’t change

the flavor when storing it. Other methods such as using lemon juice or vinegar would alter the flavor.

POSSIBLE EXPERIMENTS

e Testing various methods to prevent enzymatic browning could be done. Comparing vinegar, olive oil,
and lemon juice, could be done. Another technique to try would be adding a pair of ice cubes to the

pesto when pulsing it in the food processor. Conduct a sensory trial to determine the best method.

e Prepare pesto with different varieties of basil. There are “sweet” and “savory” varieties and each will

lend a different flavor to the pesto.

e Prepare pesto with different varieties of nuts. Walnuts and pine nuts are the most popular, but you could

use any kind of nut and test it as an ingredient. The same could be done for variations of cheese.


https://www.scientificamerican.com/article/fruits-gone-bad-discover-enzymatic-browning/

Supplies: 4 ¢ sugar (brown, white, honey)
4 c water
Add-ins (strawberries, citrus peels, mint, lavender, cinnamon sticks, etc)

Bottles, funnels, labels, markers or colored pencils.

Hydrometer and a Murphy Compensation Cup if you want to get extra

science-y

Steps:
Measure out water and sugar into a stock pot. Stir over medium heat ‘til sugar is dissolved

Add your fun stuff into the sugar water and allow it to infuse until the mixture is cooled
Run the syrup through a strainer or cheesecloth (depending on how clear you want it)

Bottle the simple syrup with a funnel, label, and refrigerate OR
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Heat it back up to 185 F, funnel it into glass bottles, cap and seal. It is now shelf-stable!

THE SCIENCE:

- Q: How do flavors mix into the simple syrup?
A: Water is known as the universal solvent because of it’s ability to pick up flavors from just about
anything it comes into contact with. The water molecules are POLAR, meaning one side has a
positive charge and one side has a negative charge. This property makes it possible for water to bind with
chemical compounds that are polar, non-polar or both.

Read_here to learn more about the polarity of water from the American Chemical Society

Q: How does heating the syrup before bottling make it shelf stable?

A: The temperature of 185 F is hot enough to kill pathogens that could grow in the syrup at room temperature.
The process of adding the syrup to a bottle and capping it with an airtight seal creates a vacuum due to the
volume of the contents becoming lower as the temperature drops. The decreased volume of the air and liquid
creates a vacuum, which pulls the stopper, cork, lid, etc into place and seals the bottle from contaminants.

WVU Extension published a short article on canning that is helpful. Read it here.

POSSIBLE EXPERIMENTS

e Test different infusion times to see which one creates the best flavor in simple syrup. You could choose

to let the syrups sit for different durations (2 hr, 6 hr, 24 hr, etc) and then conduct a sensory trial.


https://www.acs.org/middleschoolchemistry/lessonplans/chapter5/lesson1.html
https://extension.wvu.edu/food-health/home-food-preservation/canning/canning-process

Prepare syrups with different types of sugars and then evaluate the results. This could also be tied in
with health and diet trends because consumers are increasingly concerned with “processed”

sweeteners, so creating and testing a “natural” simple syrup made from honey might have value.

Test different forms of flavoring agents. For example, what happens when you use vanilla extract to

flavor syrup versus vanilla beans? Mint flavoring versus fresh mint leaves?

Create a product label using the nutrition facts panel and have students calculate the calories per

serving, serving size, etc for their syrup. Create a front label too that includes all of the information.

Try flavoring different drinks with the simple syrup and test out the results! You can use them to flavor
coffee, tea, Coke, etc. You can even explain to students that soda fountains used to add syrups to Coke

and that’s where all the fun flavors came from!
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Supplies: 8 c of milk (whole is best)
2 "% ¢ buttermilk
Heavy stock pot

Candy thermometer or digital thermometer

Cheesecloth and colander

Steps:
1. Add milk and buttermilk to a stock pot and heat while stirring to 170 F
2. Stop stirring and continue heating the mixture to 190 F
3. Immediately take pot off of the burner and allow it to sit, curds will form
4. Line a colander with cheesecloth and set this over another pot or sink
5. Use a slotted spoon to lift the solids out of the mixture and drain them in the colander
6. Hang the cheesecloth and drain for as long as you like. Longer = drier cheese

*Here is another version of this that uses lemon juice instead of buttermilk

THE SCIENCE:

. Q: Why do the curds form?
A: Both acid and heat are responsible for forming curds in milk. The acid from buttermilk or lemon

juice lowers the pH, which denatures the casein micelles, which are the molecules of casein

protein. Heat denatures the whey protein in the milk. When both of these proteins are denatured, they clump

together forming the curds. This is a fun way to demonstrate how both acid and heat can denature protein.

There’s a cool video_here to share that explains the cheese-making process

POSSIBLE EXPERIMENTS

Test different types of milk to determine what sensory properties the resulting cheese will have. You
could try changing the fat content, changing the animal (you can do this with goat milk), or comparing
raw vs processed milk. Because the milk is heated and held above 170F it is pasteurized during the
process of making the cheese.

Experiment with the draining time for the cheese. Longer draining will create a dry cheese, while
shorter draining time will create a cheese that resembles cottage cheese and is softer. The yield in
mass can be measured and tested as well.

Experiment with different denaturing agents such as vinegar, lemon juice, buttermilk, and citric acid.

Each has different properties that can impact flavor and formation of curds.


https://www.thekitchn.com/how-to-make-homemade-ricotta-cheese-cooking-lessons-from-the-kitchn-23326
https://www.youtube.com/watch?v=Fy7YbvVhuT8

MAPLE SYRUP

Supplies: Maple Sap (can purchase from a producer or get your own)
Heavy stock pot
Candy thermometer or digital thermometer to approximate

Hydrometer and Murphy Compensation cup if you want to be

precise!

Coffee filters or felt filters
Steps:
Heat the maple sap over a heat source until the temperature reaches roughly 219F
Test the density of the syrup with a hydrometer and cup (should read 66.9% Brix)
Keep boiling if the % is too low, add water if it is too high
Filter and bottle!
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THE SCIENCE:

e Q: Why does the Brix % matter?
A: To legally be sold as maple syrup, the brix must reach 66.9% which is equal to about 87%
sugar solids, but there is more to the story. Syrup that is bottled above this percentage will tend to
form sugar crystals in the bottom of the bottle, which can be frustrating to the consumer. Syrup bottled below
this percentage is more likely to spoil over time because there is too much available water for pathogen
growth. Additionally, this percentage creates a consistent texture for maple syrup consumers.

Smoky Lake Maple shows you how this is done HERE.

POSSIBLE EXPERIMENTS

e Test different methods of heating the sap - stovetop, over a grill, over a rocket stove, etc. to see which
one will evaporate the sap the fastest. Hint: the faster you boil the sap, the better the flavor and the

lower the niter, or “sugar sand” that forms in the boiling process. This is what you filter out.

e Use hydrometers to test the brix % of the sap before starting and the syrup after boiling. You can have
students estimate the amount of sap that will be needed to boil 1 gallon of syrup using the Jones Rule
of 86. It works like this: 86/brix % of sap. So, if your sap is 2% brix coming out of the tree, it will take 43
gallons of sap to create one gallon of syrup. Conversely, if your brix is 1.5%, like ours at ZT was a few

years ago, it will take 57.3 gallons of sap for each gallon of syrup. UGH!!!

e See what happens when you try syrup that is lower or higher than the 66.9% brix. Experiment with the

flavor and texture to see what differences occur.


https://www.youtube.com/watch?v=7eI2pM19YWs

e You CAN boil down sap from hickory trees and beech trees as well. These take a LOT more sap,

though. The brix % of these can be pretty low, so be prepared to boil a LONG time!

HELPFUL LINKS

Smoky Lake Maple smokylakemaple.com
-great resources for learning and beginning maple producers. You can order hydrometers, tapping,

testing, Murphy Cups, filtering, etc equipment from them. They make good videos!

Beef in the Classroom -ohiobeef.org/education/classroom-resources

-opportunity to receive funding for a lesson involving beef preparation and nutrition

Ball Canning Guides ballmasonjars.com/canning-preserving-guides.html

-great information on canning, recipes, calculators and supplies

Ohio Cottage Food Resources https://agri.ohio.gov/divisions/food-safety/ )

-helpful information for production, labeling and marketing of cottage foods

Steps to Making Jerky https://www.jerkyholic.com/how-to-make-beef-jerky-with-a-dehydrator/

-helpful steps in making jerky, can use as a guide for students prior to making

SARE Educator Resources

-Lots of helpful information on commodities, food processing, and sustainable agriculture

-There is a good resource for small-scale cheese production safety HERE
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Email us!
Jennifer Johnston jjohnston@ztlsd.org
Jaime Chenevey jchenevey@westholmes.org
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Packing List
-Portable burners (3) and butane fuel -Food Processor

-Plug in burner

-Large canner -2 stock pots from ZT

-1 small pot from home -5 prep bowls (1 large, 3 medium, 1 small)
-Long wooden spoon -Scrapers

-Ladle -small teaspoons

-Measuring cups & spoons -Lifter, funnel, magnet for canning

-Lots of towels -Cutting Boards

-4 0z mason jars and lids - lots!

-Lemon juice -Butter

-Pectin -SUGAR (LOTS)
-Strawberries

-Basil -Parm Cheese
-Walnuts -Pine Nuts
-Olive Oil

-Raw Milk -Buttermilk

-Cinnamon Sticks, Mint, Lavender, Etc for simple syrups

-Cheesecloth for ricotta -Colander
-Paper towels -Aprons for everyone
-Nitrile gloves -Paper plates/bowls/boats

-Tap, dropline, bucket, lid



-Hydrometer and cup -Filter bag and liner

-Extension cords -Clean 5 Gallon Bucket



