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Gordon R. Gore Photo 

Luke Olsen uses surface tension to make a small cork float right in the middle of the top of a glass of water. 
(If you think this is easy, we suggest you try it!) More Camp Photos inside. 
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The BIG Little Science Centre is open to the public at these times: 
Thursday 3:00 PM to 5:00 PM   Friday 3:00 PM to 5:00 PM   Saturday 10:00 AM to 4:00 PM 

 
On Saturdays, there is a special show/activity at 1:30 PM.   

  
CLOSED SUNDAYS and HOLIDAYS 

 
Phone: 250 554 2572   E-mail Gord@blscs.org  or  Susan@blscs.org 

Admission       Adults: $5.00       Children 6 to 16: $2.00       Under 6: Free      Family: $10.00 
Annual Membership: $35.00
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Gord Stewart 
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enjoyed visits to the  
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This Newsletter is received by more than 1,000 readers. 

 

Back issues of BIGScience can be viewed at 
http://www.blscs.org/Downloads/Newsletters/ 

 

 
2011 Summer Camps at the BIG Little Science Centre! 

Interactive fun; do hands-on science all camp long! 
Each year the BIG Little Science Centre runs cool science camps for 

children from ages 6 to 12. This year the activities include: shows, 

explosions, rockets, animals, experiments, games, crafts, crazy 

challenges to solve and lots of fun. Check out snow in summer, 

handmade roller coasters, chemistry excitement and more.  

As well as our annual junior and senior camps this year, for the first 

time, we are running a Robotics Camp for campers 10 years of age and 

up. This is an exciting new program, which will give all those computer 

programmers and robot builders a chance to shine!  

Camp 1: July 11 – July 15, 2011  

Junior Camp - 9:00am to noon. For ages 6 to 8.  

Camp 2: July 18 to July 22, 2011  

Senior Camp - 9:00am to 3:00pm. For ages 8 to 12.  

Camp 3: July 25 to July 29, 2011 

Robotics Camp - 9:00am to 3:00pm. For ages 10 and older. 

NEW this year!  Build your own robots, program them to

do special tasks and try them out on the testing grids. 

Camp 4: August 2 to August 5, 2011

Senior Camp - 9:00am - 3:00pm. For ages 8 to 12.  

 

The BIG Little Science Centre is a Kamloops-based, non-

profit society dedicated to developing a passion for science in 

our community. We provide amazing labs, shows and hands-

on learning for School District 73 students, camps and the 

general public.  

Discover and Explore Fun Science at the 

BIG Little Science Centre! 

250-554-2572 susan@blscs.org            www.blscs.org 

711 Windsor Avenue, Kamloops, BC 
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Allyl isothiocyanate: Would you deliberately put something called this in your food, especially if you knew that it has a 
pungent odour that affects the sinuses, causes eye watering and that too much might cause choking? 
 
 Well, if you are a devotee of mustard for your hot dogs or hamburgers, horseradish to put on your ham or roast 
beef, or Japanese wasabi to put on your sushi, you have done just exactly that! This is the chemical that is responsible for 
the pungent flavour of these condiments. 
 
 Allyl isothiocyanate, formula CH2=CH-CH2-N=C=S, is found in quite a few vegetables, especially in the 
brassicaceae family of plants, which includes many common garden vegetables: cabbage, broccoli, brussels sprouts, 
radish, turnip, pak choi, the mustard vegetables, wasabi and horseradish. In the mustard variety at least, the compound 
does not exist free, rather it is bound up as a glucosinolate (in a combined form with glucose) in a compound called 
sinigrin. When the plant cells are ruptured by, say, a grazing animal, the glucosinolate is broken down by enzyme action, 
to give another material that undergoes a chemical rearrangement to form allyl isothiocyanate. It is speculated that the 
evolutionary purpose of this would make the plant less palatable to herbivores. Ironically, this makes mustard, horseradish 
and wasabi more attractive to humans.
 
 It’s a curious thing about humans, that they deliberately add irritating things to their food. Another example would 
be capsaicin, which is the irritating constituent in peppers and is present to varying extents in the various types, from 
barely there in sweet peppers, to blisteringly hot in habaneros. And then there is curry, whose flavour arises from a 
complex blend of spices, cumin, red and black pepper, cloves to name only a few. 
 
 Mustard has likewise been known for millennia and is prepared by grinding mustard seeds. Vinegar and herbs are 
commonly also added. Horseradish has likewise been used for millennia in European countries e.g., by ancient Greeks and 
Romans. It figures prominently in North European cuisine. The horseradish root is prepared by grinding and with the 
addition of vinegar, which keeps it from becoming bitter. Because of its sulfur content, horseradish will tarnish silver. The 
isothiocyanate group is fairly reactive, especially under alkaline conditions, so that the pungent effect doesn't last. 
However, in water, one of the decomposition products is allylamine, which is somewhat toxic! 
 

Wasabi sauce is made from the root of the plant and prepared by fine grinding. Because real wasabi is expensive
and difficult to grow, a mixture of mustard and horseradish is often substituted. Therefore, many of us may not actually 
have tasted real wasabi! Experts supposedly can tell the difference. Although allylisothiocyanate is responsible for the 
main flavour of these condiments, other compounds in the plants cause differences in flavour.  
 
 Allyl isothiocyanate can be synthesized chemically by reaction of sodium thiocyanate with allyl chloride. Some 
uses are as insecticides, nematocides and bactericides. 
 
 Mustard oil can be separated from mustard seeds and can be used for cooking, but the allylisothiocyanate content 
gives it a pungent flavour. As its mildly irritating effect will also cause skin warming, it can be used for therapeutic 
purposes — the same effect those mustard plasters give. Selective breeding of the mustard plants Brassica napus, Brassica 
rapa and Brassica campestris has eliminated undesirable components to give a palatable cooking oil and is a major 
agricultural crop i.e. "Canola." 
 



4 

Invitational Elementary Science Camp May 20 

Sponsored by the Kamloops Naturalist Club 
 

                 
Adrian (left), Christian and Delray observe the results of an oxygen test in water from different sources. 

 

      
               Delray and Hennessy study surface tension in water. Trevor examines pond water. 
 

       
Left and middle: Evan and Shyla observe with a microscope.    Right: Adele Stapleton instructs.  
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Olivia came from Vancouver to attend the camp with Luke, her cousin. He lives in Kamloops. 

   
Left: Marina  Right: Christian, Jeremy, Delray and Marina clean a simulated oil spill. 

 
A small but enthusiastic group of youngsters attended the environmental camp on Friday, May 20. Campers 
experimented with properties of water at different temperatures and from a number of sources: turbidity, oxygen 
level, pH, and physical properties such as cohesion (surface tension). Simulated oil spills were cleaned up. Pond 
creatures were collected and observed with and without microscopes. The camp was directed by Gord Stewart, 
assisted by Adele Stapleton, Thomas Giroday and Gordon Gore. The event was sponsored by Kamloops 
Naturalist Club. 
 

       

 
Thanks to the Kamloops Naturalist Club for sponsoring this 
environmental science day camp. The BIG Little Science Centre 
relies on generous donations like yours to present science day 
camps for young people from Kamloops and surrounding areas. 
 
 Participants enjoyed a wide variety of hands-on science 
activities during this interesting camp. 
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Secondary School Chemistry Day Camp [Chase Secondary] 
 

   
Left: Tom Giroday ‘supervises’ as students Shael, Joanna and Will test for carbon dioxide in their exhaled 
breath.  Right: Kenneth and Noah pose for the Carnival Mirror. 

   
Left: Brooke and Caitlin observe properties of snow polymer. Right: Thomas and Noah test for hydrogen gas. 

      
Left: Lewis tries out the pendulums.  Right: Will experiments with static electricity. 
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                   Kenneth learns about air pressure. 

 

Thank you to our Chemistry Camp sponsors! 
  

             
 

 
Kamloops Kiwanis Club 

 

Thank You! The Kiwanis Club of Kamloops donated $1,000 to the BIG Little Science 
Centre at a recent visit. They held their dinner meeting at the Centre and had a show and a tour 
conducted by Gord Stewart. As always, we appreciate the continued support of the Kiwanis 
Club.  

Thank you to staff members Susan 
Hammond, Assistant Operator, and 
Thomas Giroday, summer student 
employee, and to volunteers Ken 
Schroeder, Dave McKinnon and 
yours truly, Gordon Gore. Chase 
Secondary School students and 
teacher Jami Griffiths enjoyed a day 
of chemistry activities, special 
demonstrations and visits to the hands-
on rooms at the BIG Little Science 
Centre.  
 The kids from Chase 
Secondary were a pleasure to work 
with. 
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Francis Bacon (1561 -1626) 
He formalized the idea of the scientific method, encouraged cooperative science and the 

participation of the state in scientific endeavors. 

Kip Anastasiou, Ph.D. 

       
He was brought down from that position, Lord High Chancellor (when the king was away, he ruled Britain!) with 
impeachment by the British parliament (for accepting bribes which he readily admitted) to spend his last five years in 
disgrace. 
 The memory of this unbelievably bad guy is relieved and even restored to wonderful respect for the quality of his 
writings. It is an accumulation of over 50 books that range from his brilliant Essays (On Truth, Marriage, Studies, etc.) to 
his last publication, New Atlantis, which he was working on when he died.  It was published a year later. In New Atlantis, 
he describes, among other wonders, a university of science, based on his disciplined view of scientific endeavor.  
 Bacon understood the nature of science better than any of his contemporaries, even though he made no great 
advances himself. William Harvey, a contemporary who made the enormous advance in understanding the action of 
blood circulation, did nothing, compared to Bacon, to advance the cause of science. He also disliked Bacon intensely. 
Bacon understood that sensory experience and not reason alone is the basis of scientific knowledge. He knew the 
importance of getting out there and getting your hands dirty. In fact, he died because of an experiment to see if snow 
would preserve meat. He bought a chicken and worked to stuff it with snow, developing a severe chill, which led to a fatal 
lung condition. By the way, as you might imagine, the snow did preserve the chicken, but he never got to report on it. Had 
he survived he would have repeated the experiment, perhaps many times because he insisted that to be sure of new 
knowledge, results of experiments must be repeatable. In Bacon’s view, nature is complicated and intense care and close 
observation is necessary for results to have validity. 
 The experiment with the chicken also illustrates his call for knowledge that has practical applications. He was far 
ahead of his time in many areas of science. For example, it took John Dalton and James Joule in the 19th century to get 
rid of the idea that heat is a weightless substance that can pass in and out of pores in materials: caloric. That idea actually 
persisted, in some quarters, to the beginning of the 20th century! Bacon stated unequivocally, that heat ‘in its essence … is 
motion and nothing more’: that is pretty advanced thinking for the end of the 16th and early 17th century. 
It is largely due to the ideas that Bacon put forward that the Royal Society of Britain was established in 1660, just 34 
years after his death. Charles II granted a royal charter, which, as recommended by Bacon, involved the state in science 
and provided, continuing even today, state funds to support research. In addition, the fledgling Royal Society employed a 
demonstrator who was responsible for presenting an experiment at every meeting. The first experiment demonstrator was 
none other than Robert Hooke, who famously gave its name to the biological cell. As recommended by Bacon the new 
society was firmly based on an experimental approach. 
 Many successful and famous scientists gave credit to Bacon for the approach they used to solve problems in 
science. Charles Darwin, when he received a medal for his work on barnacles, credited Francis Bacon as the source of 
his inspiration and methods. When you think about Francis Bacon’s life, Alexander Pope, the 18th century poet said it all 
in his lines on the life of the great man: 

 ‘If parts allure thee, think how Bacon shined 
The wisest, brightest, meanest of mankind!’ 

Sources: Bowen. 1993. Francis Bacon: The Temper of a Man. Fordham U. Briggs. 1989. Francis Bacon and the Rhetoric of Nature. 
Harvard. Eisley, 1973. The Man Who Saw Through Time. Scribner. Quinton. 1980. Francis Bacon. Oxford. Wormald. 1993. Francis 
Bacon: History, Politics and Science 1561 - 1626. Cambridge (in part). Wikipedia and other Internet sources. 

Francis Bacon, like King John in A.A. Milne’s children’s verse, was not a good man, he 
had his little fears, and would not pay off his debts for years and years and years. In fact, 
when he died he had debts amounting to (roughly in today’s money) 5 million dollars; the 
sale of his estate only brought in roughly 2.5 million. Therefore, the lenders were out 
enough to bankrupt at least some of them. As a younger man, when he was on trial as a 
debtor, he took his prospective jailer out to dinner the night before sentencing, so upon 
conviction he spent his few days of incarceration in a luxurious home instead of the grimy 
jails of the time. In addition, though rising to the very top of the administration of Britain at 
the time, he was apparently mean spirited and very corrupt. 
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 Supercooling of Bottled Water 
Gordon Gore 

 
A reader asked about this phenomenon: If you put a never-opened bottle of ‘pure’ water in the freezer, it may remain 
liquid even below the freezing point, 00C (which is the same as the melting point). If the bottle of water is removed from 
the freezer and jarred by banging it on a table, crystals of water quickly form as if by magic, starting at the top of the 
bottle and moving down to the bottom. Of course, I had to try it out for myself, and the photographs illustrate what 
happens within a few seconds. (The brand of bottled water used was Western Family.) 
 

             
          Liquid water at -20C 

         
 

Questions to Investigate 
 

1. If the bottle is left sealed and the ice is first allowed to melt and then put back in the freezer, will the phenomenon 
repeat itself? 

2. Do various brands of bottled water work equally well?  
3.Does it matter how the water was’ purified’? 
4. Does it matter to what temperature the bottled water is cooled? 
5. If the water from the bottle is poured into an old regular drinking glass or an old beaker and then placed in a freezer, 

will supercooling occur? 
6. Your turn! (What would you like to investigate?) 
 
Try this website:   http://van.physics.illinois.edu/qa/listing.php?id=1618 
 

Reference: Brady/Holum, Fundamentals of Chemistry, 3d edition (John Wiley & Sons), page 377. 

 
For crystallization to occur (in this case the freezing of water), 
molecules of water have to find a suitable arrangement to start the 
crystal forming, or have a foreign substance (dust?) to provide a 
nucleus for crystallization. If neither situation exists, the water stays 
liquid even below its normal freezing temperature, and we say it is 
supercooled. The red part of the cooling curve in the graph indicates 
that supercooling has occurred. If normal freezing happens, the 
temperature stays at 0oC until all the water is frozen, and then falls 
again. 
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Janice Bradshaw Photo 

 

Seniors at The Hamlets in Westsyde enjoyed a BIG Little Science Centre Science Show on June 1. In this 
photograph, Ruby Dranstad, the unofficial Prime Minister of The Hamlets, isn’t too sure that Susan Hammond 
won’t dump a glass of water on her new hairdo. Air pressure saved the day, however. Thanks to Janice 
Bradshaw, RCA, who snapped this photo with perfect timing. 
 


