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BIG Little Science Centre 
Newsletter 43  June 2004 

 
The Newsletter is compiled and edited by BIG Little Science Centre Operator, Gordon R. Gore. 

962 Sycamore Drive Kamloops BC Canada V2B 6S2 Phone (250) 579-5722 Fax (250) 579-2302  grgore@telus.net 

Big Science Show Planned for  
David Thompson Elementary 

 
 

Roger Chin Photo 
 

On Monday June 7 the BIG Little Science Centre will present two 
shows for our host school, David Thompson Elementary. A 9:00 AM show is for 
primary students, and this will be followed at 11:00 AM with a show for intermediate 
students. Both shows will be approximately one hour long and will be in the school 
gymnasium. Presenters will include several adult volunteers, with lots of help from 
student demonstrators at David Thompson. The year-end show is becoming an annual 
event. Its purpose is to thank David Thompson Elementary for hosting the science 
centre the past four years. Parents are welcome to come and watch this light-hearted 
demonstration of some of the wonders of science. 
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Vitamin C 
by David McKinnon  PhD 

 
Vitamin C is a necessary human vitamin. It is found in fresh fruits and vegetables but 
unfortunately, it is easily destroyed by heating, especially under alkaline conditions. 
Most other animals manufacture vitamin C in their bodies, but a few, including 
humans (and Guinea pigs) do not, so we need sources of it in our diet.  Vitamin C is 
necessary for collagen* synthesis in the body, dopamine and adrenalin synthesis and   
absorption of iron. Lack of Vitamin C causes many illnesses. Symptoms include 
loose teeth, bleeding gums, mouth ulcers and poor wound healing, and eventually 
death.  
 

In the past, sailors on long voyages without access to fruits or vegetables 
suffered appalling death rates from scurvy. Then, in 1747, James Lind, a surgeon 
with the Royal Navy, discovered that drinking fresh lemon juice cured scurvy. 
However, it was only around 1795 that its use became widespread.  As limes kept 
well, they were widely used in the Royal Navy to control scurvy. For this reason the 
Americans called the Brits 'limeys'. Presumably the Yanks preferred to suffer scurvy. 
Vitamin C is also present in good amounts in potatoes, which may explain why 
certain NW European populations, who boil vegetables to a grey mush, do not get 
scurvy more often. It is also present in raw meat, which is why Inuit on a traditional 
diet did not suffer scurvy. 
 

Originally it was thought that the necessary ingredient in limes etc. was citric 
acid, but in fact it was ascorbic acid. Participants in the Scott Antarctic expedition 
(1912) suffered from scurvy as they mistakenly took along citric acid, also present in 
citrus fruit, thinking it was the anti-scurvy factor, Eventually it was shown by Szent-
Gyorgyi in the 1930's that the real anti-scurvy factor was ascorbic acid. 
 

Actually oranges contain more vitamin C than lemons and limes, about 50 mg 
per 100 g of fruit. Apples are fairly low, with only about 6 mg of vitamin C per 100g 
of fruit. Kiwis have about 100 mg. Rose hips have much more, about 1500 mg, and a 
fruit called Camu Camu comes in with an astounding 2700 mg. 
 

Ascorbic acid is technically one of a class of chemical compounds known as 
carbohydrates, which includes sugars and starch. It is very water-soluble. It acts as 
an antioxidant, and in fact is added to various foodstuffs to retard undesirable colour 
and flavour changes from oxidation. It is also a reducing agent and is used in 
photographic developers. The compound was first synthesized by N. Haworth and E. 
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Hirst in 1935, and independently in the same year by T. Reichstein. Nowadays 
enormous quantities (thousands of tonnes) are made from glucose by various 
combinations of chemical and biotechnology conversions. 
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The chemical structure is shown above. The antioxidant part of the structure is 
circled. This part, called an enediol, is a group that is easily oxidized and thus reacts 
with any oxygen present or free radicals, which are involved in ageing. 
 

The usually recommended daily dosage is 60 mg, but some proponents suggest 
quite massive doses to hopefully ward off illnesses. 
 
  
* Collagen is involved in connective tissue. 
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Everyday Chemistry 
Jim Hebden, PhD 

 
Some Strange Uses of Chemicals Around the Home 

 
Chemicals are everywhere.  Our food is made of chemicals, we are made of chemicals, and 
everything we can touch on earth is made of chemicals.  Most of the time, the chemicals that 
surround us are beneficial to us or have no effect on us, although occasionally we encounter some 
nasty chemicals that can do us serious harm.  This article is about a few chemicals that are put into 
things we use but which serve no real purpose. 
 
Fluorescent chemicals in detergents and eye drops.  A fluorescent chemical is a chemical that 
gives off light and glows when exposed to light.  Many detergents contain fluorescent dyes that 
glow when exposed to sunlight.  The idea is to convince you that the clothes are “so clean they 
glow”, regardless of how clean (or dirty) they really are.  The fluorescent dyes do not make the 
clothes cleaner and in fact do nothing but make the clothes glow.  Likewise, some eye drops contain 
fluorescent dyes that glow when exposed to sunlight, to convince you that the eye drops have made 
your eyes so healthy they glow. 
 
Chloroform and chlorophyll in toothpaste.  Several years ago, a toothpaste advertised itself as 
“the toothpaste with sex appeal”.  Their secret ingredient was … chloroform!  The chloroform 
acted as an anaesthetic and made the tongue numb for a second; when feeling returned, the tongue 
had a “pins and needles” feeling.  Apparently someone in an advertising agency believed a numb 
tongue was “sexy”.  (It is fortunate that the chloroform was eventually removed for the toothpaste 
because chloroform is now known to be a carcinogen; that is, a chemical, which increases the 
chances of getting cancer.) While on the topic of toothpaste, several toothpaste manufacturers in the 
1950’s included chlorophyll in their products.  Chlorophyll is the chemical that gives plants their 
green colour and is used by the plant to convert sunlight into chemical energy.  Presumably, the idea 
was that if chlorophyll is good for plants, it is good for humans.  Unfortunately, humans don’t use 
photosynthesis as a direct energy source. 
 
Foaming agents in detergents.  Most detergents contain specific chemicals that create lots of 
bubbles.  In fact, the bubbles have no effect on the cleaning action but people have been conditioned 
to believe that the longer the bubbles last when using a detergent, the better the detergent must be.  
The user is supposed to believe that as long as bubbles are present, the detergent still has cleaning 
action.  Unfortunately, the foaming agents have no effect on the cleaning ability of a detergent: the 
agents simply produce suds. By adding a foaming agent to plain tap water and then shaking the 
mixture, you would end up with bubbles overflowing the container. A few years ago, a firm in 
Richmond B.C. produced a truly superior detergent which most users claimed was far better than 
anything they had ever tried before. However, all the foaming agents normally used in detergents 
interfered with the cleaning action of this remarkable detergent.  The company went broke because 
they could not find a foaming agent that produced enough bubbles when added to their detergent.  
Not enough consumers would use a detergent that didn’t produce bubbles, in spite of the fact that 
the bubbles served no purpose. 
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Colouring Agents.  Many food products use artificial flavours that mimic the natural flavours of 
fruits.  For example, certain chemical compounds called esters can be added to ice cream to 
produce the flavour of bananas, cherries, peaches, and so on.  The use of artificial flavours creates a 
problem: the ice cream tastes like it should, but doesn’t have the correct colour.  For example, 
cherry ice cream is supposed to have a pink-red colour but the addition of artificial cherry flavour to 
white ice cream leaves the ice cream still looking white.  The solution: add a red dye!  If a 
manufacturer creates an orange-flavoured drink, other than pure orange juice, there is usually 
insufficient orange juice to produce a bright orange colour.  (Some orange drinks have as little as 
10-15% orange juice.) The solution: add orange dye. The next time you buy a processed food 
product which has a specific colour, look at the ingredients list on the package label: you will 
usually find one or more chemical names listed that include a word describing a colour.  Those 
chemicals are coloured dyes. Unfortunately, many of the dyes added to foods can create allergic 
responses in a substantial number of consumers.  In addition, ice cream made from natural 
ingredients (including real cherries) tastes so much better than the cheaper stuff made with a zillion 
chemicals not found in nature.  
 

 
Science Fun for Your Family 

 
Pupils Aren't Just in Schools 

 
You will need a partner for this activity. (Or, you can use your own mirror image for a 'partner'.) 
 

• Ask your partner to cover one of his or her eyes with a hand so that no light reaches that eye.  
 

• Observe closely the size of the pupil in the uncovered eye after a few seconds have passed.  
 

• Now ask your partner to remove the hand covering his or her eye. 
 

• Observe the size of your partner's pupils now that both eyes are receiving light. 
 
Think about It! 
 
How would you describe how the pupil of your eye changes when the amount of light passing 
through it increases? 
 
What useful purpose does it serve to have this response to light by the pupils of your eyes?  
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"But Mom! I'm not sure I'm quite ready for this flying thing!" Mother swallow appears to be 
offering encouragement to this baby, which is experiencing its first adventure away from the safety 
of the nest.          G. R. Gore Photo 

 

How Things Work at the BIG Little Science Centre 
 

Steel Sphere Densities 
 

    
 

density  =  
v

 
The density of the large ball is very low because of its l
wish, you may measure the mass of the balls and their d
balls. 
Two steel balls have identical masses, but 
much different volumes. If you place them in 
water, will one of them float? Will neither ball 
float? Will both balls float? 

An object will float in water if its 
density is less than water. The smaller ball is 
mad of solid steel, and its density is far greater 
than the density of water, so it sinks. The larger 
ball is actually a large ball of air with a thin 
shell of steel. It has the same mass as the 
smaller ball, but a far greater volume.  
mass
olume

 

arge volume. The large ball floats on water. If you 
iameters, and calculate the actual densities of both 
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The Colour of Water 
by   David McKinnon  PhD 

 
Ours is a blue planet, from the blue of its oceans, 
as the astronauts saw from space. But, more 
accessibly, if you are at a swimming pool, you 
see that the water is blue, and that the depth of 
the colour increases with the depth of the water. 
If you make a hole in fresh snow, you see that 
the light at the bottom is also pale blue, and if 
you look at the ice in a glacier, it too is blue. So 
what is it about water that is responsible for the 
blue colour? 

Two theories have been proposed. The 
first explanation is light scattering. This is 
greater for shorter wavelengths i.e. blue light, 
and decreases as the wavelength increases, green 
to yellow to orange to red.  Light scattering is 
also the reason why the sky is blue. The fine 
dust particles in the air scatter the blue light so it 
may be also that fine particles in water scatter 
the light. 

Another explanation, called overtone 
absorption, depends on the infrared 
absorption of water. A water molecule has two 
hydrogen atoms connected to one oxygen atom. 
That is, it has two O-H bonds. The hydrogen 
atoms in one molecule also show hydrogen 
bonding to oxygen atoms in other molecules, so 
that there is a kind of state of flux as to which 
hydrogen atom is bonded to which oxygen atom.  

                                                         ∨ 

 Many different types of chemical bonds 
absorb in the infrared region of the spectrum, 
and at characteristic different wavelengths. 
Infrared spectroscopy, the study of these, has 
enormous value for identifying chemical bonds, 
and thus in the determination of the chemical 
structure and purity of materials. 
 The equation describing the actual 
wavelength uses factors such as the distance 
between the two atoms and the masses of the 
atoms concerned, but also included in the 
equations are a series of numbers, 1, 2, 3, etc., 
corresponding to quantum levels. The actual 
wavelength is not one exact value but is instead 
a range, due to other effects, one of which is 
hydrogen bonding. 

Infra red absorption can be compared to 
a vibrating string or a rope. If you take a rope, 
tether one end and wave the other end up and 
down, you have a simple vibration called the 
fundamental. If you wave the rope more 
energetically, you find that the middle of the 
rope remains almost steady, (called a node) 
while the rope on either side of the node moves 
up and down alternatively.  More energy still, 
and you may get two, three or more nodes. 
These higher energy states are called the first, 
second, etc. overtones. 

second overtonefirst overtonefundamental  
 

The analogy can be applied to chemical 
bonds. In addition to the fundamental 
frequencies, there are a number of overtones of 
increasing energy corresponding to the different 
quantum numbers. Some of these overtones have 
energies that correspond to the visible region of 
the spectrum, which is another way of saying 
that there may be some absorption in the visible 

region of the spectrum, which means that there 
is a some colour absorbed. 

The OH bond of water has an overtone 
whose energy corresponds to the red end of the 
spectrum, ie. it absorbs  red light,  so that what 
you perceive is the spectrum minus the red 
colour, which appears as blue.   
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Next BIG Little Science Centre Society Meeting 
Thursday June 3, 7:00 PM  

David Thompson Elementary School Library 
All members are welcome. 

We expect an important announcement regarding the 
future site of the BIG Little Science Centre. 

 

Visitor Count to May 28, 2004 4,270 since September 2003 

≈15,000 since February 2000!!! 
Current Paid Member Count:  94  

 

Join the  BIG Little Science Centre Society! 
 

Fill out this form and mail it and your check for $20  
(made out to BIG Little Science Centre Society) to  

BIG Little Science Centre Society, 
c/o 962 Sicamore Drive, 
Kamloops, BC V2B 6S2. 

 
You will be placed on the membership list and receive our newsletter. 

 
  _____  I wish to become a NEW MEMBER of the BIG Little Science Centre Society. 
 
  _____  I wish to RENEW MY MEMBERSHIP in the BIG Little Science Centre Society. 
 
 ______ I wish to make an ADDITIONAL DONATION of  $_______, for which I shall receive  
 an income tax receipt for my charitable contribution to the society. 
 
Name _______________________________________ Phone________________________ 
 
Address __________________________________________ 
 
 __________________________________________ 
 
 __________________________________________Postal Code __ __ __ __ __ __ 
 

E-mail Address <         > 
                            

Fax _____________________________   Date__________________________________ 
 

 

 


