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UPPER GRADES CHALLENGE:  Sweetest Sap

Background: The sugar content of maple sap is usually about 2%, though this can vary from day to day and from tree to tree. One record-holding sugar maple tree in St. Johnsbury, Vermont produces sap with 10% sugar content. Maple syrup is two-thirds (67%) sucrose, and so it takes about 40 gallons of sap to make a gallon of syrup. If the sugar content is higher, then it will take less than this. Sugarmakers use the “Rule of 86” (divide 86 by the sugar content) to calculate how many gallons of sap will be needed to make a gallon of syrup on a given day. Here students will taste three different solutions and try to put them in order of sweetness. They will use the rule of 86 to calculate the number of gallons needed to make a gallon of syrup with each one.

Objective: To understand how sugar content affects the amount of sap needed to make syrup.

Ahead of time make up 3 solutions of ”sap” in different concentrations:  

2% sap = 2 tbsp maple syrup plus water to make 1 quart

5% sap = 5 tbsp maple syrup plus water to make 1 quart

10% sap = 10 tbsp maple syrup plus water to make 1 quart

Add a drop of food coloring to each jar so they will be easy to tell apart.

Give each student a 1 ounce medicine cup of each solution. Ask them to taste each one and decide which is the sweetest, which the least sweet, and which falls in between. Which one is like maple sap from a tree?

Now explain the Rule of 86 to the students. To figure out how many gallons of sap is needed to make a gallon of syrup, divide 86 by the sugar content. Students will need to know the concentration of each solution. Ask the students to work alone or with a partner to calculate how much sap would be needed for each of these concentrations. Which kind of sap would take the longest boiling time to turn into syrup?

For the Leader:

Gallons of sap needed to make a gallon of syrup

	2%,    =   43 gallons

	5%     =   17.2 gallons

	10%    =     8.6 gallons


Materials: 3 quart containers; 1 ¼ cup of maple syrup; water; measuring spoons; 3 drops of food coloring; small medicine cups, 3 per student; paper; pencils.
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