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Biological Molecules  
(These are important pieces of information that you need for your ‘A’ Levels.) 

 
 
You need to know the names of the  Monosaccharides (GLUCOSE, Fructose, Galactose) and the 
Disaccharides (Maltose, Sucrose, Lactose and what residues/monomers they are made of). 
 
You should know a great deal about the structure of  GLUCOSE , Starch (Amylose and Amylopectin), 
Cellulose , and Glycogen, and that while GLUCOSE IS SOLUBLE,  for ‘A’ Level purposes  
Starch (Amylose and Amylopectin) , Cellulose , and Glycogen are considered to be INSOLUBLE. 
 

Sort of Sugar Substance  Constituents Which constituents 

Monosaccharide GLUCOSE 

VERY 
important at 

‘A’ 
Level 

A single substance One unit of Glucose 

Monosaccharide Fructose You need to 
know about it A single substance One unit of Fructose 

Monosaccharide Galactose You need to 
know about it A single substance One unit of Galactose 

Disaccharide Maltose You need to 
know about it 

A single substance 
It is a Disaccharide 
made of just ONE 

substance 

Two units of Glucose 

Disaccharide Sucrose You need to 
know about it Two substances One unit of Glucose, and 

One unit of Fructose 

Disaccharide Lactose You need to 
know about it Two substances One unit of Glucose, and 

One unit of Galactose 
Trisaccharide Raffinose Not needed at ‘A’ Level Three substances  

Polysaccharide Starch Very important 
at ‘A’ Level A single substance A homopolymer composed of 

many units of α-glucose 

Polysaccharide Cellulose Very important 
at ‘A’ Level A single substance A homopolymer composed of 

many units of β-glucose 

Polysaccharide Glycogen Very important 
at ‘A’ Level A single substance 

A homopolymer composed of 
many units of glucose. 

Linear strands of  
α-(1,4)-glucose linked to other 
strands of α-(1,4)-glucose by  

α-(1,6)-glucose linkages 
Monosaccharides and Disaccharides are classed as “simple sugars”.  
The other saccharides are called “complex” sugars. 
 
Diffusion 
 
Nature does not like “unevenness” therefore it tries to “even out” everything. This is a function of 
something called “entropy”. Things that are more concentrated in one region than in another will 
therefore move from the area of high concentration to the area of low concentration i.e. they move “down 
the concentration gradient”  –  and this happens without the input of external energy. 
 
Facilitated Diffusion 
 
Sometimes “things” cannot move from an area of high concentration to an area of low concentration. For 
instance “big” molecules (such as glucose) and charged species (such as ions) cannot diffuse across the 
phospho-lipid bi-layer of a cell membrane, therefore they need special protein channels to enable them to 
get across the cell membrane (cf. next page). In facilitated diffusion, no input of external energy is 
needed because species are moving down a concentration gradient. An input of external energy is needed 
only when things move UP a concentration gradient.  
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Source : Wikipedia 

 
Active vs Passive Transport 
 
When species have to move against or up their concentration gradients (e.g. Sodium ions out of a cell or 
Potassium ions into a cell), then an input of external energy is required, and this is often supplied by the 
breaking of the outermost bond in a molecule of ATP (Adenosine Triphosphate) as in e.g. the Sodium-
Potassium pump:        

ATP    ––>    ADP  +  Pi (accompanied by the release of energy) 
 

where ADP = Adenosine Diphosphate, and Pi is a Phosphate ion. This is now ACTIVE as opposed to 
passive transport. In active transport, an input of external energy is needed to push something up against 
its concentration gradient cf. the good short video at https://www.youtube.com/watch?v=_bPFKDdWlCg  
However, there are other sorts of external inputs of energy (but I am not going into them here). 
 
 
Osmosis 
 
When a partially-permeable (semi-permeable) membrane prevents the movement of a solute but not the 
movement of the solvent (the solvent is normally water but it could be anything , even air), then Nature 
cannot even out an uneven concentration by the solute moving down its concentration gradient because 
the semi-permeable membrane is a barrier to its movement. The evening out is therefore achieved by the 
movement of the solvent which can cross the semi-permeable membrane. Instead of the solute moving 
across the barrier, the solvent will move from the area of low concentration to the area of high 
concentration, and the increase in the volume of solvent will lower the concentration of the high 
concentration. That is how the unevenness gets evened out in osmosis.   
 
…. and now you will see why we needed to talk about osmosis! 
 
 
 
Solubility 
 
- In Chemistry and in Biology, simple sugars such as Glucose are soluble in water, but 

Starch/Cellulose/and Glycogen are considered to be INSOLUBLE in water. 
- To have enough energy, cells need a large amount of Glucose and Oxygen (for the purpose of Aerobic 

Cellular Respiration), and this means that the concentration of Glucose inside the cell is very large and 
water would have to almost ‘gush’ across the cell membrane into the cell to lower the concentration of 
the Glucose osmotically  –  and such an influx of water would burst the cell. In order to avoid that 
happening, the Glucose is stored as Starch because Starch is insoluble and it thus does not affect the 
osmotic pressures involved. (That is an oversimplification, but that does not matter.) 

- Cellulose is almost completely insoluble in water, but for ‘A’ Level Biology purposes, 
Starch/Amylopectin/Amylose/and Glycogen are all considered to be (as near as dammit) insoluble in 
Water. When a plant wants to transport sugar, it will use enzymes to break the Starch down into 
soluble Glucose, and then it can transport the dissolved Glucose to wherever it is needed. 

- As it happens, solubility is affected by temperature, by molecular weight, and by branching  –  but 
those are not factors of concern in ‘A’ Level Biology. 
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Starch is the main store of energy for a plant 
 
By way of a complicated process that involves light dependent reactions/light independent reactions/and 
the Calvin Cycle, the chloroplasts in vegetative matter use the energy in sunlight to convert inorganic 
Carbon Dioxide and Water into organic Glucose, and the Glucose that is produced by photosynthesis 
in chloroplasts is then turned into Starch. Starch is just a homopolymer of linear α-(1,4)-glucose repeat 
units coiled into a helix in Amylose, and linear α-(1,4)-glucose repeat units joined by many branches of 
linear α-(1,4)-glucose repeat units where the linear branches are joined by (1,6)-links in Amylopectin. 
 
If the starch is going to be needed fairly soon after it has been made, it is then stored temporarily in the 
stroma of the chloroplast, but if it is going to be needed in the longer term, then the glucose is transported 
to organelles called amyloplasts in plant tubers/rhizomes/etc where it is converted into starch and stored 
in the amyloplasts. Seeds can also store Starch because they need a large amount of long term energy to 
survive until they are planted and they germinate, and then they must grow into a plant or sapling 
whereupon they will then form their own chloroplasts that can produce energy for themselves. 
 
 
 
 
Glycogen is the main long term store of energy for animals 
 
Mitochondria in animal cells (and in plant cells) react Glucose and Oxygen together in aerobic cellular 
respiration to produce energy that is stored in the bonds of Adenosine Triphosphate (ATP), or if the 
energy is to be used later on, then the energy is stored in Glycogen, and the Glycogen is then stored in 
muscles and in the liver. Energy can also be stored in Triglycerides in adipose tissue (in “fat”). The 
danger with “fat” is not the folds of flesh that can be seen on people’s abdomens, but the lining of fat in 
their blood vessels! That is what constitutes the danger of a heart attack or a stroke in an obese person. 
The fats that circulate in the blood are lipids. Cholesterol and Triglycerides are lipids cf. 
https://www.heartuk.org.uk/downloads/health-professionals/publications/blood-fats-explained.pdf  
 
In the final analysis, energy is always stored in bonds, and here are some average bond enthalpies 
 

 
Source: pharmacalculations.com 

 
In my Chemistry textbook, I have talked extensively about the energy (infra-red/microwave/etc) that is 
stored in bonds. 
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Sugars, Saccharides and Carbohydrates 
 
To all intents and purposes a “sugar” (such as table sugar, honey, maple syrup, etc) is a sweet-tasting 
saccharide, and “saccharides” are organic molecules from which “carbohydrates” are made. I myself 
would not bother too much about the technical distinction between the two terms ‘carbohydrate’ and 
‘saccharide’ because Biologists seem to use the terms interchangeably. Please concentrate on the fact that 
carbohydrates are made up of saccharides.  
 
Saccharides can be classified as  
- Monosaccharides and disaccharides, and 
- Oligosaccharides and Polysaccharides. 
 
A “saccharide” is an organic molecule that has the same number of H2O (Water) species in it as there are 
Carbon atoms. However, the reason that Biologists do not concentrate on this definition is that the 
definition works only for monosaccharides. When two monosaccharides join together, then an “H” and an 
“OH” species are ejected as a water molecule in a condensation/ a “dehydration”/ an elimination/ an 
ejection reaction. (The same reaction goes under different names.) 
 
 
 
Monosaccharides 
 
Saccharides can be made up of one unit of a saccharide such as glucose (C6H12O6), and then they are 
called “monosaccharides”. Glucose is not the only monosaccharide. Fructose and galactose are also 
monosaccharides. The term “simple sugar” is more a dietary term than a Chemistry description. 
Monosaccharides and Disaccharides are classed as “simple sugars” whereas oligo- and polysaccharides 
are not classed as simple sugars. 
 
Glucose, Fructose and Galactose are the basic monosaccharides, and they all have the same molecular 
formula C6H12O6. They are therefore isomers of each other. Glucose and Galactose are diastereoisomers, 
while Fructose is a structural isomer of both Glucose and Galactose. 

Here you can see Glucose, Fructose and Galactose in their ring-forms (all of whose molecules have the 
molecular formula C6H12O6). All three of these monosaccharides can exist in pyranose or furanose forms. 
The structure that is assigned is the one with the greatest abundance in nature.  

                                   six-sided form        six-sided form          five-sided form 
                                        (pyran)                            (pyran)                 (furan) 

 

Source: Unknown 

Monosaccharides and disaccharides are classified as “sugars”. 
Oligosaccharides and polysaccharides are not classed as sugars. 
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Glucose is also called dextrose because in solution it bends a beam of polarised light to the right. 
(“Dextra” is the ancient Latin word for “right”.) The terms glucose and dextrose tend to be used 
interchangeably but, technically, glucose includes both D- and L- forms of glucose whereas dextrose 
applies to only the biologically active D-glucose. 

Starch is a polymer of nothing but glucose molecules. It is found in plants, and it is the most abundant 
source of energy in human food (because it breaks down into Glucose, and it is Glucose and Oxygen that 
are reacted together by mitochondria to produce energy in Aerobic Cellular Respiration).  

Glycogen is a multibranched polymer of glucose that serves as a form of energy storage in animals, 
fungi, and bacteria. Glycogen functions as one of two forms of energy reserves, glycogen being for short-
term  –  and the other form being the triglyceride stores in adipose tissue (i.e. body fat) for long-term 
storage. Source: Wikipedia.   

Cellulose is an organic compound with the formula (C6H10O5)n, a polysaccharide consisting of a linear 
chain of several hundred to many thousands of β (1 to 4 / 1–4) linked D-glucose units. In Cellulose the 
orientation of the monomers alternates (and every other residue/monomer repeat unit is rotated through 
180˚ in relation to the horizontal axis of the fibre). Cellulose is an important structural component of the 
primary cell wall of green plants, many forms of algae and the oomycetes. Source: Wikipedia. 

There are substances, such as glycerol and sugar alcohols, that taste sweet, but which are not classified as 
sugars. The alcohol Glycerol is used as anti-freeze in radiators in cars/lorries/etc. 

Starch is a store of energy for plants, just as Glycogen is a store of energy for animals. When plant cells 
need energy they hydrolyse1 Starch into Glucose and animal cells hydrolyse Glycogen into Glucose units 
which mitochondria can react with Oxygen to produce energy in cellular respiration. Glycogen is stored 
in large quantities in the muscles and in the liver of animals, so that the muscles and the liver can have a 
readily accessible store of energy close at hand.  

 

Fats (solid at room temperature)/Oils (liquid at room temperature) and both are triglycerides 

An ester is obtained when an alcohol is reacted with a carboxylic acid (an organic acid as opposed to a 
mineral acid). For the Esterification of an Alcohol, the ‘A’ Level Syllabus requires you to know that 
 
1 “an Alcohol and a Carboxylic Acid must be REFLUXED in the presence of concentrated H2SO4  until 

Esterification takes place”, and then 
2 you must draw the diagram (for example) of Ethanol and Butanoic Acid (cf. below).  
   
                       conc. H2SO4 

Generically,   R1COOH  +  R2OH        ––––––––>     R1COOR2  +  H2O 
              Reflux 
 
Please note that R2COOR1 is not formed! R2COOR1 and R1COOR2 are NOT the same Ester, and R2COOR1 
IS NOT FORMED, therefore please note  carefully in the diagram below the exact place at which each one of 
the two bonds breaks.  
 

 
A double bond is stronger than a single bond, therefore the single bond in the acid is the one that ruptures. 

 
1 To “hydrolyse” something is to break it up by reacting it with water so that the introduction of water molecules 
disrupts the internal bonds of the molecule. 

  O

R1––– C  +   H –– O –– R2

  OH

This bond ruptures
here

<

This bond ruptures
here

––
–>

––––>

  O

R1––– C        +   H O

  O –– R2

2

The "O –– R2" joins the "R1 – C = O" 
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Triglycerides 
 
Glycerol is a three Carbon atom organic alcohol (meaning that it has an “–OH” species attached to each 
of the Carbon atoms), and if it is reacted with a carboxylic acid (an organic acid rather than mineral acids 
such as HCl or H2SO4), then a triple ester will be formed, and it will be called a triglyceride/triaglyceride/ 
triaglycerol. Fats and oils are triglycerides and are a store of energy. In the triglyceride in the 
diagramme below, the first two ten-Carbon acids are ‘saturated’ whilst the third still has one double bond, 
and this means that the third one is ‘unsaturated’. 
 
Triglycerides/triaglycerols are carried continuously in the blood stream so that they can provide energy 
rapidly. Biochemistry 5th Ed. says that “ The yield (of energy) from the complete oxidation of fatty acids 
is (more than twice as much as that from saccharides) about 9 kcal g-1 (38 kJ g-1), in contrast to about  
4 kcal g-1 (17 kJ g-1) for carbohydrates and proteins”. 

 
Source: shutterstock 

 
 
 
Lipids 
 
AQA says that the term ‘lipids’ covers fats/oils/steroids/sterols/and waxes2. The most commonly found 
lipid in the body is in the phospho-lipid bi-layer cell membrane. The outer edges of the cell membrane are 
made from a molecule of glycerol esterified to two fatty acids, with the third Carbon atom being bonded 
to a Phosphate group (PO4

– species). 
 

 
 

2 Waxes are fatty acids esterified to long-chained alcohols rather than to the three C atom alcohol that is Glycerol. 
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The Fluid Mosaic model of the cell membrane  
 
The phospho-lipid bi-layer membrane of a cell is flexible, semi-permeable, has a hydrophilic outside 
phosphate ‘head’ and its two tails are ‘hydrophobic’. It will allow small non-polar species such as a 
molecule of Oxygen or of Carbon Dioxide to diffuse through it easily, but Glucose molecules are big and 
therefore need special carrier proteins called Glucose Transporters (entitled GLUTs) to transport them 
across the cell membrane, and since Water molecules have a partial separation of charge, (Hδ+)2.Oδ–, they 
find it difficult to cross a hydrophobic barrier therefore they have to have special protein transporters called 
aquaporins to cross the cell membrane. 
 

 
Source: Save My Exams 

Steroids 

Wikipedia says that A steroid is a biologically active organic compound with four rings arranged in a 
specific molecular configuration. Steroids have two principal biological functions: as important 
components of cell membranes which alter membrane fluidity; and as signalling molecules, and Lumen 
Learning says that Steroids are lipids because they are hydrophobic and insoluble in water, but they do 
not resemble lipids since they have a structure composed of four fused rings. Cholesterol is the most 
common steroid and is the precursor to vitamin D, testosterone, oestrogen, progesterone, aldosterone, 
cortisol, and bile salts. 
 
I have a feeling that Prednisolone is a very commonly prescribed steroid in the UK (but I am not a 
medical Doctor). Wikipedia says that Prednisolone is a steroid medication that is used to treat certain 
types of allergies, inflammatory conditions, autoimmune disorders, and cancers. Some of these conditions 
include adrenocortical insufficiency, high blood calcium, rheumatoid arthritis, dermatitis, eye 
inflammation, asthma, and multiple sclerosis. 
 
 
 
Sterols 
 
Wikipedia says that Sterols are a subgroup of steroids with a hydroxyl group at the 3-position of the 
A-ring. They are amphipathic lipids synthesized from acetyl-coenzyme A via the HMG-CoA reductase 
pathway. The overall molecule is quite flat. The hydroxyl group on the A ring is polar. 
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Proteins 

In animals, proteins are MASSIVELY important entities because proteins are used in the manufacture 
of almost everything inside an animal body e.g. muscles/skin/blood/bones/etc, and they also perform a 
myriad of functions within the body such as defence (e.g. by immunoglobulins and antibodies) and 
transport (e.g. a single red blood cell can contain 3 x 108  haemoglobin molecules). Proteins provide 
structure/storage/and communication. Proteins act as catalysts, signal receptors, and make switches, 
motors, and pumps in cell membranes. Proteins connect muscles/skin/bones/tendons/cartilage/ligaments/ 
blood vessels/etc together, and they can be structural e.g. proteins provide scaffolds for other things to fit 
onto, and provide binding sites for ligands. Enzymes are made from proteins, antibodies are made from 
proteins, some hormones are made from proteins, and the channels through cell membranes are made 
from proteins. Everything in a body needs proteins. 
 
Arizona State University (but with American spellings changed into English spelling and syntax) says 
“The precise amino acid content, and the sequence of those amino acids in a specific protein, is 
determined by the sequence of the bases in the gene (in the DNA) that encodes that protein. The 
chemical properties of the amino acids (in a) protein determine the biological activity of that protein. 
Proteins not only catalyse all (or most) of the reactions in living cells, (but) they control virtually all 
cellular processes. Within their amino acid sequences, proteins contain the necessary information to 
determine (both) how that protein will fold into a three dimensional structure, (as well as) the stability of 
the resulting structure”; and, “yourgenome” says that organs are made of tissue, and that tissues are made 
from proteins  –  and it follows that an enormous amount of an animal’s body is thus made from 
proteins. The Khan Academy says that “Proteins are among the most abundant organic molecules in 
living systems and are much more diverse in structure and function than other classes of 
macromolecules”. 
 
In Chemistry terms, I would say that a protein is a polypeptide chain of amino-acids where each 
adjoining pair of amino-acids is linked by the characteristic ‘peptide’ link in Chemistry viz. 

                                                                 
The instruction as to how to make any particular protein is contained in the genes in the   
DNA that is found in the nucleus of every animal cell. (DNA does not leave the nucleus  
of a cell. It is RNA that exits the nucleus to encounter, in the cytosol, the ribosomes that  
make proteins.) Every protein is made from a specific sequence of amino-acids,  
and the following is a depiction of an hypothetical sequence of amino-acids.  

 
In the diagram above, the hypothetical sequence of amino-acids has been shown in its Zwitterion form 
where the “–C=O.(OH)” acid end of the chain has donated a proton to the “–NH2” end of the chain to 
create the “ –COO– ” “C–Terminus” and the “ –NH3

+ ” “N-Terminus”.  

 

The 20 most commonly 
accepted amino-acids 
that are used to make 
proteins are:  
Alanine (Ala, A) 
Arginine (Arg, R)  
Asparagine (Asn, N) 
Aspartic Acid (Asp, D) 
Cysteine (Cys, C) 
Glutamine (Gln, Q) 
Glutamic Acid (Glu, E) 
Glycine (Gly, G) 
Histidine (His, H) 
Isoleucine (Ile, I) 
Leucine (Leu, L) 
Lysine (Lys, K) 
Methionine (Met, M) 
Phenylalanine (Phe, F) 
Proline (Pro, P) 
Serine (Ser, S) 
Threonine (Thr, T) 
Tryptophan (Trp, W) 
Tyrosine (Tyr, Y) 
Valine (Val, V) 
Please do not confuse 
Amino-Acids with 
Nitrogenous Bases even 
though they might have 
the same letter of the 
alphabet. 
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The peptide link in proteins 
 
An amino acid has an acid ‘–COOH’ proton-donating end, and a base proton-accepting (or lone-pair donating) 
‘H2N–’ end3, and proteins consist of long strands of joined up amino acids where the acid end of one molecule 
of an amino acid has joined up with the base end of a molecule of an amino acid and thus formed a long 
polypeptide polymer or protein4. 20/21/or 22 amino-acids are used in the making of proteins5 (and please 
quote whichever number your exam board favours) and the permutations (where the order matters) that there 
can be from 20/21/or 22 different amino acids gives a very large number of possible proteins that can exist in 
the animal kingdom6.  

 
Two amino acids thus linked together form a “dipeptide”. More than two makes a “polypeptide”. As is 
customary in Chemistry and in Biology, “R” is any appropriate species. 
 
A protein is thus a polypeptide chain of amino-acids where each pair of amino-acids is linked by the 
characteristic ‘peptide’ link  

 
 

All proteins fold themselves into specific shapes, and Lumen Learning says that “The most common forms 
of secondary structure are the α-helix and β-pleated sheet structures and these play an important structural 
role in most globular and fibrous proteins. Secondary structure: The α-helix and β-pleated sheet form because 
of hydrogen bonding between carbonyl and amino groups in the peptide backbone.” 

 
3 Please remember that there is a ‘lone pair’, an ‘unbonded pair’ of electrons on the N atom  –  but that it is often not 
shown as being there. It is this lone pair of electrons that is donated by the base end of the molecule (via a dative 
bond), and it is this lone pair that reacts with the proton that is donated from the acid end of another molecule. 
4 The bond is called a ‘peptide’ bond (or an ‘amide bond’).  The shortest protein consists of a chain of 20 amino-
acids. A smaller chain of amino-acids would be called a polypeptide. 
5 There are 20 recognised amino acids that make up proteins. A 21st  was discovered in the 1980s and in this century 
a 22nd was discovered. However, there is an argument about Selenocysteine (Sec) and Pyrrolysine (Pyl). 
Selenocysteine (UGA) is normally a “stop codon”. In all known life forms, there are 22 genetically encoded 
(proteinogenic) amino acids, 20 in the standard genetic code and an additional 2 that can be incorporated by 
special translation mechanisms. I am not qualified enough to make any worthwhile comment on this subject. 
6 A protein can be a short or a long chain of amino-acids and at any stage in the chain, any one of the 20 amino-
acids can be used. If you are doing ‘A’ Level Maths, then this becomes a nice little exercise in Probability for you. 
For a chain of say 20 amino-acids, then at each of the 20 steps you can choose any one of the 20 amino-acids, 
therefore a chain of 20 amino-acids can be constructed in 2020 ways. That is a very large number, but a chain of 
35,000 amino-acids can be constructed in 2035,000 ways, and that is a colossally large number. (Please check my 
Maths, and please remember that this involves summing ALL the possible permutations.) If you add up all the 
different possible ways of constructing a protein, then you will see that animals can produce a MONSTROUSLY 
large number of different proteins. Can you see now how the Maths and the Biology that you have been learning 
these last few years (since you were 11 years old) is beginning to inform you about the real world, and it is not just 
theoretical stuff that you need in order to pass exams! 

O

OH

CCN

H

H

R

HO

OH

CCN

H

H

R

H

The “H ” and the “OH” are ejected/eliminated as a molecule of Water
   in a condensation reaction.

A series of amino acids link up in this fashion to form a protein.
Each protein could be built up out of any of 22 amino acids.

O

CCN

H

R

N

H

O

CC

H

RH

O

CC

H

R

O

CCN

H

R

N

HH

<–– 20/21/or 22 depending 
on your exam board. 
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Amino-acids (20-22 amino-acids are used in the manufacture of proteins in human beings) 
 
Every single protein is made from a very specific and UNIQUE sequence of as little as 20 amino-acids up to as 
many as 35,000 amino-acids7, and the list below shows the 20 amino-acids from which proteins are made. Every 
amino-acid has an “–NH2” end and a “–COOH” end, with an “H–C–R” bit in the middle, and it is only the “R” bit 
that changes from one amino-acid to another (cf. the table below). It is the variations in the “R” species that 
distinguish one amino-acid from another.  
 
The Carbon atom that is in the “H–C–R” species is situated next to the “–COOH” (acid) end of the amino-acid 
(which contains the Carbon atom from which counting must start, and which is thus counted as C1). The C atom in 
the “H–C–R” species is labelled as “α” (where the α signifies that it is the first C atom next to the C atom in the  
“–COOH” acid end of the amino-acid). The next Carbon atom to that would be labelled “β”, and the one after that 
“γ”, and so on. (The usage of Greek letters of the alphabet for this purpose is quite common in Chemistry.) 

 

       Source: Wikipedia (with my commentary) 
 

This is how the 20 amino-acids are constructed (Source: Michigan State University). 

 
Wikipedia points out that in Biology, proteinogenic amino-acids (the word “proteinogenic” just means 
“protein creating”) are a very small fraction of all the amino-acids in Chemistry. Glycine has two C 
atoms on the α-C atom and thus it cannot form an enantiomer; but, other than for Glycine, it is only  
L-stereo isomers of amino-acids that can form proteins. 

 
7 The NIH (the US National Institutes of Health) says that the longest hitherto discovered amino-acid (Titin, NP_ 
596869) has a sequence of 34,350 amino-acids while the shortest (TRP-Cage) has just 20. 

<–– The “C” atom in the “–COOH” bit is where the counting starts.  
The “C” atom in the “H–C–R” bit 
is the C2α or just the “Cα” atom. 



 

 11 
 
 

 

Qualitative Tests for differing substances in foods 
 
BBC Bitesize has the following. 

Qualitative tests for foods 

There are several qualitative tests for food chemicals. These can be used to detect the presence of food 
chemicals, but not how much is present. 

Test for sugars:   Benedict's test is used to detect reducing sugars. 

 

Reducing sugars give a red-brown precipitate with Benedict's solution. The precipitate takes a while to 
settle in the tube – you are more likely to see a red or brown colour. If there's not much glucose present, 
the final colour may be green or yellow, or orange if there's a little more. 

Hazards 

• Wear safety goggles. 
• Benedict's solution is an irritant. 
• Avoid contact with skin and eyes. 
• Take care when heating in a boiling water bath. 

Test for starch 

Add iodine solution to the food being tested. 

 

Sugars classed as reducing sugars will 
react with Benedict's solution on heating 
for a few minutes. Monosaccharides are 
reducing sugars therefore Glucose is an 
example of a reducing sugar. Lactose 
and Maltose are Disaccharides that are 
reducing, but Sucrose is a non-reducing 
Disaccharide. 

 

Foods containing starch will turn a blue-black 
colour. The iodine test can also be used with a 
microscope to stain starch grains in plant cells. 
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Hazards 

• Wear safety goggles. 
• Iodine solution is an irritant. 
• Avoid contact with skin and eyes. 

 

Test for proteins 

The Biuret test is used to detect peptide bonds in proteins. Biuret’s solution comes in two parts: solution 
A and solution B. 

 

Hazards 
• Wear safety goggles. 
• Biuret solution A is corrosive. 
• Biuret solution B is an irritant. 
• Avoid contact with skin and eyes. 

 

Test for fats: Sudan III test: The Sudan III test is used to test detect lipids. 

 

Add Biuret solution A to a solution of the food being 
tested and mix carefully. Then trickle a little Biuret 
solution B down the side of the tube. Look for a purple 
colouration where the solutions meet. Biuret reagent is 
sometimes available as a single solution. 
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Hazards 

• Wear safety goggles. 
• Sudan III solution is flammable as it is dissolved in alcohol. (Sudan III has also been classed as 

carcinogenic.) 
• Avoid contact with skin and eyes. 

 

Emulsion test 

The emulsion test is an alternative test for lipids. 

 

Hazards 

• Wear safety goggles. 
• Ethanol is flammable. 
• Avoid contact with skin and eyes. 

 
 


