
Food Science Unit 3, Lesson 1

ACTIVITY:
Sugarcane Syrup Production 

Background: Sugarcane and sugarbeets are the major sources of sugar.  About 50% of the worlds sugar is produced from each of these plants.  Sugarcane has been a source of sugar for thousands of years while sugar from sugarbeets has only been produced since the 1800's.  The first written evidence of sugarcane culture is from India in the 4th century B.C.  

In addition sugarcane has been a source of syrup for the American south since colonial days.  The basic process used on farms in Georgia and other coastal plain areas of the southern United States has remained basically unchanged since the colonial period although more efficient equipment has been developed.

Sugarcane is a giant perennial grass cultivated in tropical and subtropical regions.  In Georgia, the coastal plains area is best suited although it may be grown in limited quantities throughout Georgia.  Sugarcane looks similar to corn when growing.  It grows in clumps of stalks.  When cut, the stubble sprouts again the next year to produce a new crop, unless killed by winter cold.  The stalks have regularly space joints with a bud or eye at each.  The stalk can be cut up into one to several joints and planted.  Each eye (bud) will sprout and produce a new plant.  Hybrid sugarcane varieties are produced from seeds but commercial propagation is achieved a-sexually.

After sugarcane stalks are cut, the juice is extracted by crushing the entire stalk.  Sugarcane stalks are very hard and dense.  It requires heavy equipment to crush the stalks.  Crushing ruptures the plant cells and allows the sugar-bearing juice to run free and be collected for processing.

Sugarcane juice contains the sugar sucrose having the formula C12H22O11.  Sugar in the mature cane has the same chemical composition as the sugar in your sugar dish; that is, the basic character of the sugar or sucrose in syrup form remains unchanged from field to table.

Concentrations of sugar in a product help preserve it.  Candies, cakes, and pastries and other products with high concentrations of sugar can be stored at room temperature with out worry of food poisoning as might be expected in a meat product.  Syrup is preserved by its sugar content.  The juice itself has too much water to store at room temperature.  Cane juice will sour quickly if not refrigerated.

In this exercise you will demonstrate the manufacturing process of syrup and sugar by boiling away excess water from sugarcane juice to concentrate the sugar into a syrup.  The syrup you will produce is edible and you may want to taste the finished product.  Production of syrup is the first step in producing sugar.

Materials:
36 ounces or more of fresh or thawed raw sugarcane juice

1 2-quart or larger boiler

Hot plate or stove

1 tablespoon

1 one-cup or larger container for finished syrup (syrup to juice yield is about 1:10)

1 saucer or other container for skimmings

Cheese cloth

Procedure:
1.
Measure the amount of juice you will be using and record the amount.  

2.
To remove largest impurities, strain the sugarcane juice through the cheesecloth as it is poured into a boiler.

3.
Place the boiler of juice onto a heat source and bring to a boil.  Adjust the heat as necessary to maintain a low boil.  Begin timing to determine process time for syrup.

4.
Skim across the top of the boiling juice every few seconds.  As the impurities separate and float to the top, skim them out of the juice by dragging them to the side of the boiler and pulling up, allowing juice to flow out of the spoon and back into the boiler.

5.
Continue to skim for approximately 30 minutes.  The more impurities you remove the clearer the syrup will be -- an indication of quality.  If a spoon with holes is available, wrap it with one layer of cheesecloth and use it to make skimming easier.

6.
When the appearance of the boiling juice begins to change and appear foamy/bubbly the syrup is nearly finished.

7.
Test the syrup by dripping juice from the spoon.  When it begins to drip slowly and look thick -- not water-like -- the syrup is finished.  Another test is to place a drop on a cool saucer and test for thickness.

8.
Final cooking time is up to your judgment.  Be careful not to overcook -- the syrup will be too thick and will crystallize in the bottle (on its way to producing sugar).  If it is too thin, the syrup will not have high enough sugar content to preserve and it will sour. 

9.
Check finish time and calculate the amount time required to process this batch of syrup.

10.
Pour the finished syrup though a piece of dry cheesecloth into a storage bottle before it cools.

11.
Your sugarcane syrup is now ready for the final test -- the taste test.

12.
Record your observations and complete the questions below.

	Observation of Syrup making



	Amount of Juice


	Yield of Syrup
	Time to Produce

	
	
	


1.
What was the ratio of syrup produced to juice you started with?

2.
In the juice extraction process the plant _________ are ruptured to allow the juice to flow out.

3.
What two plants account for the production of most table sugar?

4.
What three elements make up sucrose?

5.
Why can sugarcane syrup be stored at room temperature without spoiling?

6.
Explain the basic process of sugarcane syrup making.

7.
Explain how sugarcane is propagated asexually.
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