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Presenter
Presentation Notes
Besides providing beauty and shade, birch trees have many uses. The root or twigs can be used to make birch beer or wine, the sap can be condensed and used like maple syrup. The bark is used to make canoes, baskets, containers  and art objects. When harvested, the logs may be used for building, lumber, firewood. Chemicals found in the bark are being researched as fungicides, lubricants and in fighting diseases.
The six forms of birch in Alaska are: 
Paper or White birch (Betula papyrifera, B. neolaskana, B. kenaica)
Water birch (B. occidentalis)
Dwarf birch (B. nana)
Bog or ground birch (B. glandulosa) 1,2

This slide set is about tapping birch trees to collect the sap, with some information about processing the sap into syrup. 

In spring, when the sap begins to flow, a hole is drilled into the tree and a spout, called a spile, is inserted to direct the sap into a bucket or through a plastic tube. (Early collectors of sap used buckets made from birch bark.) The typical birch season runs two to three weeks in the Mat-Su. It tends to spoil quickly so rising daytime temperatures may necessitate more frequent sap collection from buckets. As soon as those buds begin to break, the season is over. Birch sap then gets cloudy and the taste changes dramatically.�
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Presentation Notes
Sap is a clear watery liquid which flows in the spring of the year, when day time temperatures are consistently above freezing and the ground begins to thaw. Sugars are photosynthesized during the summer and fall, and are stored in the trees roots. These are carried, along with minerals such as calcium, magnesium and potassium, in a watery sap up the trunk and towards the crown. These sugars help fuel the growth of the new season’s leaves. 3

The sugar content of the sap does not appear to be highly affected by the weather, but the volume and flow of the sap are.� 
Birch sap does not stay fresh for long. If you are tapping a tree, be sure to use the sap for its intended purpose within a couple of days. 
What can Birch Sap be used for?
There are many uses of Birch sap, especially for cooking. Apart from being used for beer and wine making, Birch sap also makes a delicious tea or nourishing soft-drink. Boiled down to make a sweet syrup it can be used as a flavoring agent in sauces and marinades for meat, fish or in baking as an alternative to other sweeteners. In many countries, Birch syrup is used as an herbal medicine with antiseptic, anti-parasitic and anti-inflammatory properties
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Presenter
Presentation Notes
The sap that flows up through birch trees in early spring is sweet and tasty. The average dry solids content of birch sap is approximately 1.5 %. Birch sap comprises nutrients necessary for the growth of the birch. Birch sap contains fructose, glucose, fruit acids, amino acids, vitamin C, potassium, calcium, phosphorous, magnesium, manganese, zinc, sodium and iron.
Note: The natural values can vary widely during the season and from year to another. 5
Herbalists and Native American Indians have long known of its medicinal benefits. 
Birch sap has 0.5 to 3.0% sugar by weight.
Acids present in birch sap are malic, phosphoric, succinic, and citric. 8
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Presentation Notes
Equipment useful for tapping birch trees include: 
Hand brace or cordless drill
nylon or plastic spouts (stiles), 
a mallet or hammer, 
clean pails or bags for collecting the sap, 
and a bottle of alcohol solution or sterile water. 

To drill a clean hole with no tearing of the bark and no burning of the wood, the drill bit must be sharp, shiny clean, and matched to the drill. A screw-lead auger bit with sharp spurs is fine for a hand brace or low speed power drills, but a commercial maple tapping bit is the best for high speed power drills. The bit and drilling method should first be tried on a practice piece before using it on sap trees. Drill bits should be cleaned, polished, and soaked in alcohol before tapping. Exposure to infection poses a greater risk to the health of birch than taking the sap. Thus, use sterilized drill bits, spigots and cork plugs(optional).
A hand brace and bit are fine for tapping a few trees but cannot match the efficiency of a cordless or gas powered drill. A 12-volt cordless drill can tap about 20 trees on one battery charge; many batteries and two chargers are usually needed for each drill. With all power drills, a speed and bit must be selected that drills a clean, round hole without burning. 

Keep the drill bits, tapholes and spouts sterile
The nylon spouts shown are tapered to fit snugly into a 7/16 inch taphole, with a hook to hold a bucket or bag.

Spouts must be sterilized by boiling before and after use, dried, and stored in sealed containers. Any cracked or rusty spouts should be discarded. Metal spouts are not recommended for birch sap due to the high acid content of the sap. 6
There is also more danger of splitting the bark with metal spouts.

The collection pails and sap buckets or bags must be food grade plastic or stainless steel. They must be rust free and clean. Covers keep out bugs, debris, rain and snow. Plastic buckets come in many sizes, are light to carry into the woods, and are easy to clean. Several times throughout the season change the buckets or bags for clean ones. Buckets and bags removed from the trees should be scrubbed and washed and rinsed in very hot water, then allowed to dry. Collection pails should be washed thoroughly and dried after each collection. Clean buckets should be stored in a dry shed, secure from squirrels and other animals. 
Buckets must be large enough to hold a full 24 hours of sap flow if they are emptied only once a day. 4
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Presentation Notes
The time to tap Alaska paper birch is when the sap rises in early April. The season will last 2-3 weeks, until the trees bud. Production will vary from season to season. It is best to wait until the sap is running before tapping the tree.

“Sap will flow from the sapwood of healthy birch tree as long as the pressures inside the tree are greater than the atmospheric pressure. Briefly, this interior sap pressure is a complex mechanism induced by the melting of the ice within the tree and an increasing moistness of the earth around the roots. Every time the water in tree is frozen and the gasses contract, the tree sucks in more water from the roots and absorbs more gas. When the branches thaw, the water is released and the gas and sap pressure grows. Sap pressure fluctuates during each freeze-thaw period, increases during warmer days, and finally equalizes a few weeks after the last freeze.” Tapping Birch Trees, Daniel Humphries, www.birch boy.com/articles
 
The change in the tree’s root pressure that occurs as the ground thaws is thought to be responsible for birch sap flow. When a birch tree is tapped in the springtime it yields the sap the tree has stored and is sending to its branches to help it leaf out. 7 The sap may begin running sooner on the south side of trees as daytime temperatures are warmer in that direction. Put the tap on the north side of the tree. When the spout and bucket are in the sun they may be as much as 30 degrees warmer, promoting bacteria and yeast growth. Tapping on the south will not increase total sap yield; it is best to wait until sap flows on the north side to tap. 4
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Presentation Notes
Tapping Birch Trees 
Only one tap is placed in a birch tree and only healthy trees eight inches in diameter at chest height and larger are tapped. Birch have a lifespan of 80 to 100 years on average, thin bark and a shallow root system. These guidelines are used to protect the tree for a sustainable harvest. Additionally, damage to the tree may be caused by introducing disease through contaminated spouts or tapholes. 10
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Presentation Notes
Look for trees with healthy crowns (i.e. buds to the top, lots of branches and rounded, without rot or ice/wind damage at the crowns), healthy bark (i.e. not girdled or stripped) and lots of exposure to the southern sun. Good southern exposure and snow cover are both extremely important conditions. 9
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Presentation Notes
Taphole location is based on the following considerations, but all parts of the tree containing active sapwood will yield sap: 
The taphole must be in healthy wood at least six inches to the side of old tapholes and other wounds. 
The bark around the taphole should be smooth. Clean off any moss or lichen.
The spout should be positioned to hold the bucket upright or connect to tubing conveniently at the right height. 
The bucket should be in the shade as much as possible. 
Studies have shown sugar content to be highest midway on the trunk between the ground and the first branches. 4
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Presenter
Presentation Notes
Choose a drill bit that corresponds to the size of the hole being drilled. For the white nylon spout with a hook, a 7/16 inch drill bit is used. 

Clean a smooth part of the tree’s trunk, roughly chest height from the ground, with an alcohol based disinfectant. Select an area on the north or shaded side of the tree to prevent exposing the sap to the sun. Disinfect the drill bit and proceed to bore a hole about 1 ½ inches to 2 inches deep on a slight upwards angle. Pull out the drill and clear the hole of any wood chips that may clog the spigot when the sap begins to flow. 11
If the hole is too steep the bucket may not hang correctly and can even pull out the spout.
Avoid oval tapholes by setting the drill angle before boring. Hold the drill steady.
After the hole is drilled, pull out the drill. Do not put the drill in reverse. Just pull it out. Clean out any wood shavings, or rinse out with sterile water.
Wood inside the hole should be white. Brown shavings indicate heart rot in the tree.
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Presentation Notes
Inserting and seating the spout should be done as soon as the hole is clean. The sterile spout is inserted and tapped by several light strokes with a mallet. This is to seat it firmly so that it will not pull out by the weight of a full bucket. Driven in too hard, the spout will split the bark and cause leakage and a pathway for contamination. 

Pull any plugs that are not producing. Check to see if the hole is  blocked by wood chips or the spout is touching the end of the taphole.  The hole may be redrilled with a clean, sterile bit and a new, sterile spout put in. Or, another part of the tree may be drilled.

Tapholes yielding yellow sap  should also be plugged. This may indicate the taphole is too deep. 
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Presentation Notes
A variety of pails or bags can be used to collect the sap. Use clean pails, bags or jugs that will hold the amount of sap the tree is giving, often 1 to 3 gallons a day. Keeping it covered keeps rain, snow or debris out of the sap.
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Presentation Notes
Pour the sap from the collecting bag (shown here), jug or bucket on each tree into a large container to be transported back to your “sugarhouse”. If the sap has bugs, leaves or bark in it despite the lid, pour the sap through a sieve or screen.

To prevent spoilage, the sap should be kept cold and processed within 24 hours of it coming from the tree. All parts of the collection system must be kept clean. This means that all containers must be wiped and rinsed thoroughly after each collection. 

Tubing should be emptied and back flushed with clean water whenever possible throughout the season. The simpler the system, the easier it is to set up and maintain. 4 
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Presentation Notes
Birch sap season lasts from 2-3 weeks. As birch leaves emerge and the temperatures rise, sap spoils more easily and a distinctive pink fungus will be visible around the spout, on the tree. Sap turns cloudy and begins to smell like rotten feet. It is time to pull the taps.

When the season is over, simply pull the taps and allow the trees to heal by themselves. Although the trees will continue to ooze for a while, especially the birches, the trees are not stressed and will eventually stop. Covering the wounds with plugs is sometimes done. Use sterile half inch corks if you choose this option. �
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Presentation Notes
This class is geared for the backyard sap collector.  This is a note on Tubing systems. 
To reduce the labor involved in sap collection on a large scale, polyethylene tubing is used to bring the sap to a single collection point, usually the sugar shack. The tubing and fittings must be food grade, clean, and leak free, capable of holding a 10 lb vacuum or pressure. 
Systems should be designed so that sap can always flow downhill, emptying the tubing completely. 
Tubing must be sized according to the number of taps and the degree of slope.
Tubing systems must be monitored to make sure the sap flows through the lines, and that moose do not meander through them.
 
For more information on commercial operations, talk to producers in the Alaska Birch Syrupmakers Association.


For more information on Reverse Osmosis:
Concentration of Birch Sap by Reverse Osmosis
H. KALLIO 1 , T. KARPPINEN 1 , B. HOLMBOM 1 
  1 Author Kallio is affiliated with the Dept. of Chemistry & Biochemistry, Laboratory of Food Chemistry, Univ. of Turku, SF-20500 Turku, Finland. Journal of Food Science, Volume 50 Issue 5, Pages 1330 - 1332
Published Online: 25 Aug 2006
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Presentation Notes
Read Backyard Birch Syrup Basics, Alaska Birch Syrupmaker’s Association before starting this process.
Syrup is simply concentrated sap. 100 or more gallons of sap is needed to make one gallon of syrup.
Refrigerate or freeze sap until you have enough to boil; sap spoils easily. 
Evaporate birch sap outdoors. Indoor boiling can peel wallpaper, discolor walls and permeate rooms with sweet, sickly odors. 
Using a large volume, shallow pot, concentrate sap on a rolling-boil until it darkens in color (begins to look like very strong tea.)
Transfer the liquid to a temperature-controlled stove or burner. Be vigilant; over-heating the concentrated sap risks burning the sugar, causing bitter tastes.
SLOWLY evaporate the concentrate, keeping an eye on a thermometer suspended in the liquid. The syrup should not be heated above 93’C. (200’F) 
Filter the sap using filter paper, before it reaches its desired thickness, to remove suspended ash, dust or bark. Birch sugars burn at about 70’C (158’F) at high concentrations. Syrup evaporation must be finished on a low, regulated heat, paying attention to the liquid temperature. 

If using a hydrometer, measure the density of the cooled syrup to ensure that it achieves a hydrometer reading of roughly 67 Brix. This is a thinner syrup than maple. (70 Brix will extend its shelf life as it has more sugar in it.) Without a hydrometer, concentrate according to taste. Sufficiently concentrated birch syrup is about half as dense as maple syrup at a similar concentration. While hydrometers are not necessary, they make figuring the amount of sugar in the syrup more accurate. Unrefrigrated syrup must achieve a minimum concentration of sugar (67 Brix) to avoid spoiling.
Heat birch syrup to about 82’C (180’F) and pour into pre-boiled or otherwise sterile jars. Screw on the pre-boiled/sterilized lids.

The predominant, naturally occurring sugar in birch syrup is fructose, as opposed to maple which contains primarily sucrose. Fructose, due to its chemical structure, is more easily digested and assimilated by the human body. Fructose has the lowest glycemic index of all sugars and can therefore be the most suitable sugar for use, in small quantity, by diabetics. Birch syrup is high in vitamins and minerals, including vitamin C, potassium, manganese, thiamin, and calcium. 11
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1. Birch: White Gold in the Boreal Forest, AFES MP-04-02
2. Birch and Birch Bark, John Zasada, USDA Forest Service, http://www.extension.umn.edu/specializations/environment/components/birchbark1.html  retrieved 4-24-2007
3. Kimberley Maher, Birch Sap: A Spring Treasure, Alaska Boreal Forest Council, March/April 2002 
4. Daniel Humphries, Tapping Birch Trees, www.birchboy.com/articles.html 
5. Birch Sap nutrition. Retrieved 4-15-2011 http://www.sapworld.ca/facts5.htm 
6. Birch syrup Production in Alaska, AFES Publication MP-04-02	
7. Backyard Birch Syrup Basics, Alaska Birch Syrupmakers Association, revised spring 2011
8. H. KALLIO, S. AHTONEN, J. RAULO, R. R. LINKO,, Univ. of Turku, SF-20500 Turku, Finland. Identification of the Sugars and Acids in Birch Sap, 
9. Birch Growth and Sap, AFES Publication MP-04-02
10. http://forestmanagement.enr.gov.nt.ca/forest_education/publications/birch_ syrup_lesson.pdf
http://naturalpathways.wordpress.com/2010/03/08/how-to-tap-a-birch-tree/ 
10. http://forestmanagement.enr.gov.nt.ca/forest_education/publications/birch_ syrup_lesson.pdf
11. Dulce Ben East, Kahiltna Birchworks,  www.kahilnabirchworks.com
http://naturalpathways.wordpress.com/2010/03/08/how-to-tap-a-birch-tree/ 
12. Marlene Cameron, Establishing an Alaskan Birch Syrup Industry: Birch Syrup—It’s the Un-maple!™ http://ncrs.fs.fed.us/pubs/gtr/other/gtr-nc217/
13. J. Bower, Tapping Birch Trees, University of New Hampshire Cooperative Extension, Hillsborough County  
http://extension.unh.edu/news/tapbirch.htm  retrieved 4-24-2007
14. K. Mayer, Production and Quality of spring sap of Alaskan birch, http://www.uaf.edu/ces/aknfc/resources/workshops/06FactorInfluenceBirchSap.pdf
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