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Get the most from this book


Everyone has to decide his or her own revision strategy, but it is essential to review your work, learn it and test your understanding. These Revision Notes will help you to do that in a planned way, topic by topic. Use this book as the cornerstone of your revision and don’t hesitate to write in it — personalise your notes and check your progress by ticking off each section as you revise.


Track your progress


Use the revision planner on pages iv and v to plan your revision, topic by topic. Make a note when you have:





•  revised and understood a topic



•  tested yourself



•  practised the exam practice questions and gone online to check your answers and complete the quick quizzes.





You can also keep track of your revision by noting each topic heading in the book. You may find it helpful to add your own notes as you work through each topic.


Features to help you succeed
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Exam tips


Expert tips are given throughout the book to help you polish your exam technique in order to maximise your chances in the exam.
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Typical mistakes


The author identifies the typical mistakes candidates make and explains how you can avoid them.
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Now test yourself


These short, knowledge-based questions provide the first step in testing your learning. Answers are at the back of the book.
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Definitions and key words


Clear, concise definitions of essential key terms are provided where they first appear.


Key words from the specification are highlighted in bold throughout the book.
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Revision activities


These activities will help you to understand each topic in an interactive way.
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Exam practice


Practice exam questions are provided for each topic. Use them to consolidate your revision and practise your exam skills.
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Summaries


The summaries provide a quick-check bullet list for each topic.
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Online


Go online to check your answers to the exam practice questions and try out the extra quick quizzes at www.hoddereducation.co.uk/myrevisionnotesdownloads
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My revision planner


1 Living organisms: variety and common features


Characteristics of living organisms


Variety of living organisms


Cells and their organisation


Biological molecules


Movement of substances into and out of cells


2 Nutrition and respiration


Nutrition in flowering plants


Human nutrition


Respiration


3 Movement of substances in living organisms


Gas exchange in flowering plants


Gas exchange in humans


Transport in living organisms


Transport in flowering plants


Transport in humans (1) – blood, structures and functions


Transport in humans (2) – heart and blood circulation


4 Coordination and control


Excretion in flowering plants


Excretion in humans


Coordination and response in living organisms


Coordination and response in flowering plants


Coordination and response in humans


5 Reproduction and inheritance


Reproduction in living organisms


Reproduction in flowering plants


Reproduction in humans


Genes and chromosomes


Patterns of inheritance


Variation, change and evolution


6 Ecology and the environment


The organism in the environment


Feeding relationships


Cycles within ecosystems


Human influences on the environment


7 Use of biological resources


Using crop plants to produce food


Using micro-organisms to produce food


Producing food in fish farms


Selective breeding


Genetic modification (genetic engineering)


Cloning


Now test yourself answers


Glossary


Exam practice answers and quick quizzes at www.hoddereducation.co.uk/myrevisionnotesdownloads





Countdown to my exams
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6–8 weeks to go





•  Start by looking at the specification — make sure you know exactly what material you need to revise and the style of the examination. Use the revision planner on pages iv and v to familiarise yourself with the topics.



•  Organise your notes, making sure you have covered everything on the specification. The revision planner will help you to group your notes into topics.



•  Work out a realistic revision plan that will allow you time for relaxation. Set aside days and times for all the subjects that you need to study, and stick to your timetable.



•  Set yourself sensible targets. Break your revision down into focused sessions of around 40 minutes, divided by breaks. These Revision Notes organise the basic facts into short, memorable sections to make revising easier.
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2–6 weeks to go





•  Read through the relevant sections of this book and refer to the exam tips, exam summaries, typical mistakes and key terms. Tick off the topics as you feel confident about them. Highlight those topics you find difficult and look at them again in detail.



•  Test your understanding of each topic by working through the ‘Now test yourself’ questions in the book. Look up the answers at the back of the book.



•  Make a note of any problem areas as you revise, and ask your teacher to go over these in class.



•  Look at past papers. They are one of the best ways to revise and practise your exam skills. Write or prepare planned answers to the exam practice questions provided in this book. Check your answers online and try out the extra quick quizzes at www.hoddereducation.co.uk/myrevisionnotesdownloads




•  Use the revision activities to try out different revision methods. For example, you can make notes using mind maps, spider diagrams or flash cards.



•  Track your progress using the revision planner and give yourself a reward when you have achieved your target.
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One week to go





•  Try to fit in at least one more timed practice of an entire past paper and seek feedback from your teacher, comparing your work closely with the mark scheme.



•  Check the revision planner to make sure you haven’t missed out any topics. Brush up on any areas of difficulty by talking them over with a friend or getting help from your teacher.



•  Attend any revision classes put on by your teacher. Remember, he or she is an expert at preparing people for examinations.
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The day before the examination





•  Flick through these Revision Notes for useful reminders, for example the exam tips, exam summaries, typical mistakes and key terms.



•  Check the time and place of your examination.



•  Make sure you have everything you need — extra pens and pencils, tissues, a watch, bottled water, sweets.



•  Allow some time to relax and have an early night to ensure you are fresh and alert for the examinations.
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My exams


Edexcel International GCSE (9–1) Biology paper 1B


Date:…………………


Time:…………………


Location:…………………


Edexcel International GCSE (9–1) Biology paper 2B


Date:…………………


Time:…………………


Location:…………………
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1 Living organisms: variety and common features



Characteristics of living organisms


All living organisms share the following characteristics:





•  They require nutrition to provide energy.



•  They respire to release energy.



•  They excrete their waste.



•  They respond to their surroundings.



•  They move.



•  They control their internal conditions (often to respond to changes in their environment).



•  They reproduce.



•  They grow and develop.





Anything that completes all of these life processes is alive. Animals, plants, fungi and bacteria complete these processes and so are considered living. Viruses do not complete all of these processes (for example, they do not require nutrition or respire), so they are non-living.
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Now test yourself





1  What does nutrition provide?



2  What process releases energy?



3  Why might living organisms control their internal conditions?



4  Why are viruses not considered to be alive?





Answers on p. 124
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Variety of living organisms


Eukaryotic organisms


Eukaryotic organisms, or eukaryotes, have cells with a nucleus. Animal, plant, fungal and protoctist cells are eukaryotic. Humans are eukaryotes, so almost all our cells have a nucleus containing our DNA.


Plants


Plants are multicellular organisms. Their cells contain chloroplasts. Chloroplasts are small, green cellular components that contain chlorophyll. Photosynthesis occurs in this green chloroplast pigment. This process stores energy from light as glucose, which then allows the plant to grow. Plants also store excess glucose as starch or sucrose. Unlike the cells of animals, plant cells are surrounded by a cellulose cell wall, which provides additional protection and support. Examples of plants include flowering plants such as cereals like maize, and herbaceous legumes such as peas or beans.
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Animals


Animals are also multicellular organisms. They do not possess chloroplasts and so are unable to photosynthesise. This means they must consume plants or other animals for food. Their cells are only surrounded by membranes (and not walls). Animals usually have a nervous system for coordination, and move from one place to another to find mates and food, or to avoid being hunted. They often store excess glucose as glycogen. Examples of animals include mammals (like humans) and insects like mosquitos and houseflies.
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Fungi


Fungi can be either single-celled, like yeast, or multicellular, like mushrooms. Their cell walls are made from chitin. Fungi cannot photosynthesise. They feed by secreting digestive enzymes outside of their body (extracellular secretion) onto their food (which is often dead and decaying matter). They then absorb the digested organic products of their broken-down food. This is called saprotrophic nutrition. They may store any excess glucose as glycogen.


Another example of a fungus is Mucor. Mucor has a typical fungal structure that many others also possess. Its body is organised into a mycelium made from thread-like structures called hyphae, which often contain many nuclei.


Protoctists


Protoctists are microscopic, single-celled organisms. Some protoctists, like Amoeba, have characteristics of animals. Amoebae live in pond water. They are able to make bulges in their cytoplasm called pseudopods. This ability allows them to change shape, move and take in food. Other protoctists, like Chlorella, are more similar to plants than animals. They have chloroplasts containing chlorophyll and so can photosynthesise.


Some protoctists cause disease – they are pathogenic. Malaria is passed from person to person by mosquitos, but it is actually the protoctist Plasmodium that causes the disease. This protoctist is passed from person to person by the mosquito in the blood it drinks. Malaria causes recurring fevers, which can be fatal if not treated. The spread of malaria can be reduced by preventing mosquitos from breeding, and also by using mosquito nets and sprays to avoid being bitten.


Prokaryotic organisms


Prokaryotic organisms, or prokaryotes, have cells without a nucleus. They do have a cell wall, cell membrane and cytoplasm. Bacterial cells do not have a nucleus and so bacteria are prokaryotes. All bacteria are single-celled and are microscopic – they are usually smaller than eukaryotic cells. Bacterial cells have a circle of chromosomal DNA within their cytoplasm. The cytoplasm also contains small rings of DNA called plasmids. Some bacteria can photosynthesise, but most feed from other organisms.


Examples of bacteria include Lactobacillus bulgaricus, which is a rod-shaped bacterium used to convert milk into yoghurt, and Pneumococcus, which is a pathogenic, spherical bacterium that causes pneumonia.


Pathogenic bacteria may produce poisons (toxins) that damage tissues and make us ill. However, not all bacteria cause disease. Many, including those in your digestive system, are useful to us. Bacteria live alongside other living organisms and are often found in places like our mouths, noses and throats. They do not live inside individual cells like viruses.
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Revision activity


Make a list of all the characteristics of eukaryotic and prokaryotic cells on separate flash cards. Then arrange them into two lists, one for each type of organism, to check you understand the differences between them.
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The components of prokaryotic cells and their functions are shown in Table 1.1.


Table 1.1 Components and functions of prokaryotic cells






	Component

	Structure and function






	Cytoplasm

	This fluid is part of the cell inside the cell membrane. It is mainly water and it holds other components such as ribosomes. This is where most of the chemical reactions in the cell happen (such as the making of proteins in ribosomes).






	Cell wall

	Like plant and fungi cells, bacterial cells have a cell wall to provide support. However, unlike plant cell walls they are not made of cellulose. A cell membrane is found on the inside surface of the cell wall.






	Single DNA loop (no chromosomes)

	DNA in prokaryotes is not arranged in chromosomes, as it is in eukaryotic cells. Instead it is found in a single loop within the cytoplasm. Prokaryotes do not have a nucleus.






	Plasmids

	These are small, circular sections of DNA found in the cytoplasm of bacteria. They provide genetic variation for bacteria.






	Cell membrane

	This controls what substances go into and out of a cell. It also has internal extensions that have enzymes attached to them. This is where respiration occurs.






	Ribosomes

	Ribosomes are found in the cytoplasm. They make proteins.
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Revision activity


Draw out Table 1.1 with only the components and headings listed. Try to fill the rest of the table in from memory to help you revise.
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Typical mistake


Don’t make the mistake of thinking that bacterial DNA is arranged in chromosomes. It is actually arranged as a single loop in the cytoplasm.
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Viruses


Viruses are not alive because they do not complete all of the characteristics of living things (see page 1). For example, they replicate instead of reproducing, and they do not respire. Because they are not alive, viruses are not classed as living species, but instead are strains. Viruses are small particles, even smaller than bacteria. They exist in a variety of shapes and sizes, and are made from a short length of nucleic acid (DNA or RNA) surrounded by a protein coat.


Viruses are parasites and can only reproduce inside another cell. When they reproduce, they cause the host cell to burst, which releases new viruses to infect surrounding cells. Viruses can infect every type of living organism.


The tobacco mosaic virus


An example of a virus is the tobacco mosaic virus. This virus causes discolouring of tobacco plants because the infection stops the formation of chloroplasts. This reduces the ability of the plant to photosynthesise and therefore limits its growth. Another example of a common virus is the influenza virus, which causes the ‘flu’.


HIV (human immunodeficiency virus)


HIV is a virus spread by exchange of bodily fluids. This can occur through sexual contact or when blood is swapped in shared needles used by drug users. Initially an infected person will feel flu-like symptoms. Unless an infected person is given antiviral drugs, the virus will attack their body’s immune system. HIV turns into AIDS (acquired immune deficiency syndrome) when the person’s immune system can no longer defend them.


Pathogens


Pathogens are micro-organisms that pass disease from one organism to another. Diseases that can be spread by pathogens are called communicable (or infectious) diseases. There are four types of pathogen:





•  viruses such as HIV



•  bacteria such as salmonella



•  fungi such as rose black spot in plants



•  protoctists such as malaria.





The lifecycle of all pathogens is similar:





1  They infect a host.



2  They reproduce (or replicate if a virus).



3  They spread from their host.



4  They infect another host and the lifecycle repeats.





Spread of pathogens


Pathogens spread disease in different ways, as shown in Table 1.2.


Table 1.2 Methods by which different pathogens spread disease






	Method of distribution

	Example






	Airborne

	The virus that causes the common cold can be spread through the air in tiny droplets when people sneeze.






	Direct contact (sexual or non-sexual)

	Chlamydia is a sexually-transmitted disease (STD) that passes from one person to another during sex.






	Dirty water

	Cholera is caused by a bacterium that is spread in dirty water.






	Contaminated food

	Food poisoning is often caused by the Escherichia coli bacterium in undercooked or reheated food.






	Vectors

	Some farmers believe that the tuberculosis bacterium is passed from badgers to their cows. Animals that spread pathogens like this are called vectors.







The spread of disease can be reduced or prevented by:





•  high levels of personal hygiene (for example correct hand washing)



•  covering your mouth and nose when you cough or sneeze



•  cleaning and disinfecting surfaces and objects with antiseptics



•  being vaccinated and taking medicines as prescribed



•  avoiding close contact with people who are sick.





Levels of organisation


Some fungi, all bacteria and most protoctists are single-celled, whilst all animals and plants are multicellular. Larger multicellular organisms are more complex than single-celled organisms and have often evolved several levels of organisation within their bodies. These levels of organisation are listed below from smallest to largest:





•  Organelles are the structures that make up cells. Examples include mitochondria and ribosomes.



•  Cells are the basic building blocks of all life.



•  Tissues are groups of cells with similar structures and functions.



•  Organs are groups of tissues that perform specific functions.



•  Organ systems are groups of organs with similar functions.



•  Organisms are made from various organ systems.





Table 1.3 Examples of levels of organisation






	Organisation level

	Examples






	Organelle

	Mitochondrion, ribosome






	Cell

	Nerve cell, muscle cell






	Tissue

	Nervous tissue, tendons






	Organ

	Brain, heart






	Organ system

	Nervous system, digestive system






	Organism

	Human, frog
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Revision activity


Draw out Table 1.3 with only the headings. Try to fill the rest of the table in from memory to ensure that you know the content.
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Now test yourself




  5  Explain the difference between prokaryotes and eukaryotes.


  6  Name a substance that animals use to store energy.


  7  Name a major group of eukaryotes that can be either single-celled or multicellular.


  8  What is saprophytic nutrition?


  9  What is the polymer that forms the cell walls of fungi?



10  In what way is the protoctist Chlorella like a plant?



11  What are pathogens?



12  What are plasmids?



13  Define the term organelle.



14  Put the following in order of size starting with the smallest: organ systems, organisms, cells, organs, tissues, organelles.





Answers on p. 124
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Cells and their organisation


Generalised cells


Generalised animal and plant cells have components in common with bacterial cells, as described on page 2. They have cytoplasm, in which most chemical reactions occur, as well as a cell membrane that controls what enters and exits the cell. A generalised animal cell is seen in Figure 1.4 and a generalised plant cell in Figure 1.5.




[image: ]






[image: ]




Generalised plant cells have all the same components as animal cells: a nucleus, cytoplasm, cell membrane, mitochondria and ribosomes. Many plant cells also have a vacuole, which is a store of sugary cell sap, and chloroplasts, where photosynthesis occurs. They also have a cell wall to provide structure.


The functions of the additional components of animal and plant cells are shown in Table 1.4.
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Exam tip


It can be easy to confuse the components of generalised plant, animal and bacterial cells but it is important to remember which components are in each one. You must also be able to link the structures of each to their functions.
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Typical mistake


Don’t confuse the nucleus of a cell with the nucleus of an atom (in chemistry). It is important to remember that the nucleus of a cell is much larger than the nucleus of an atom. The nucleus of a cell is made of millions of atoms, each with their own atomic nucleus.
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Revision activity


You could make flash cards of generalised plant, animal and bacterial cells. On one side draw a labelled diagram and on the other write the components and their functions.


[image: ]





Cell differentiation


Complex multicellular organisms like humans, other animals and plants are not made of just one type of cell. There are around 200 different types of cell in each human being. Each cell type has become specialised for a specific function. This process is called differentiation. Cells can develop specific components during this process.


Most animal cells become specialised, or differentiated, before birth. Unlike animal cells, many plant cells retain their ability to differentiate throughout their entire life. For example, if you take a plant cutting of a small section of stem and place it in soil, new differentiated root cells are still able to grow.
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Typical mistake


Students often just state how a specialised cell is adapted, rather than explaining why it is adapted. It is important to check what the question is asking and answer it correctly.
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Examples of differentiated cells


Some examples of important differentiated cells are described below.


Sperm cells


Sperm cells have a tail to propel them towards the ovum (egg). For their very small size, they have many mitochondria to enable them to release energy during respiration. Their nucleus contains DNA from the father, which will make up half of the DNA of the new organism.




[image: ]




Nerve cells


Nerve cells (neurones) pass electrical signals around your body to control and coordinate your actions. They have a long axon, along which the electrical signals quickly pass. This is insulated by the myelin sheath. They have branching nerve endings that can communicate with hundreds of surrounding cells.
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Muscle cells


Muscle cells contract and relax to move parts of our bodies. This can be involuntary (automatic) like your heartbeat, or voluntary like moving your fingers to type an email. They have large numbers of mitochondria to release the energy from glucose in respiration.
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Exam tip


For the exam, you should be able to explain how the structure of specialised cells relates to their function. It is not enough to just say what their structure or function is – you need to know how they both link.
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Revision activity


You could make flash cards of specialised cells. On one side you could draw a labelled diagram and on the other side you could write the functions.
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Stem cells


Stem cells can develop into other types of cell. Without stem cells, no multicellular organisms could exist.


Stem cells in mammals


There are two types of stem cell found in humans and other mammals. During fertilisation, your mother’s ovum and father’s sperm fused to form one embryonic stem cell. This cell then divided (by mitosis) until you were fully formed. For the first nine weeks of your life in the womb, your cells were not specialised and had not differentiated. They remained embryonic stem cells. These cells could develop into any of the 200 different cell types you possess. Cells with this ability are called totipotent cells.


The second type of stem cell found in humans and other mammals is the adult stem cell. Despite the name, adult stem cells start to develop much earlier than when you become an adult. Adult stem cells are found in specific locations in your body like bone marrow and your nose. They can only develop into one or two cell types. For example, adult stem cells in your bone marrow can develop into blood cells, whilst those in your nose can develop into nerve cells. These are called multipotent cells.


Some animals have stem cells that can differentiate into many types even as adults. Lizards can shed their tails, if caught by a predator, and then regrow them. The ability to regrow the tail is due to their stem cells. Another example is a starfish – if one of its limbs is severed, the severed limb will grow four new ones, and the original starfish will grow one new limb, giving two fully-formed individual starfish.


Stem cells and differentiation in plants


Plant stem cells are also found in specific locations called meristems. These regions are in the tips of shoots and roots. Much of a plant’s growth occurs in these regions. Unlike your adult stem cells, plant stem cells retain the ability to differentiate throughout their life. This means we can take a cutting of a small plant stem and place it in soil to form a clone, because its stem cells will start to develop into roots.


Stem cell research


Stem cell research uses stem cells to develop medical treatments that, in the future, could treat patients with damaged cells. The idea is that by transplanting new cells into injured or non-working organs, the damage might be repaired. It is hoped that this could be used to rebuild a damaged spinal cord, or treat the brains of people with Parkinson’s disease or the pancreases of diabetes patients. Totipotent embryonic stem cells are more useful in research than adult stem cells because they can develop into all types of cell.


Using a person’s own stem cells in medical treatments means their bodies are far less likely to reject the new cells than if they were transplanted from another person. The process of making an embryo with the same genes as the parent is called therapeutic cloning. However, there is a small possibility of transferring viral infections in this process.


Stem cell research involves ethical issues. This means some people disagree with it for religious or moral reasons. Some people donate unused fertilised ova from in vitro fertilisation for stem cell research. The use of these cells is controversial because there are questions over whether they are a life. Because of these issues, tight regulations surround all scientific studies involving stem cells.
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Revision activity


Stem cell research is an ethical issue. Research a list of arguments for and against this process.
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Now test yourself





15  State all of the cell components that are present in plant cells but not in animal cells.



16  What process happens in mitochondria?



17  What is the name given to the part of a neurone along which electrical impulses travel?



18  What is the difference between adult and embryonic stem cells?



19  Define the term totipotent.



20  What name is given to an area of a plant in which rapid cell division occurs?



21  In what regions of a plant are its meristems?



22  What is the difference between the stem cells found in plants and those found in animals?



23  What is an ethical issue?



24  Define the term in vitro fertilisation.





Answers on p. 124
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Exam tip


Students often forget that stem cells are present in plants as well as animals. It is important that you can describe the function of stem cells in embryos, adult animals and plant meristems.
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Biological molecules


Carbohydrates, proteins and lipids


Carbohydrates


Carbohydrates are biological molecules that contain carbon, hydrogen and oxygen. They are made from simple sugars. The smallest carbohydrates are monosaccharide sugars such as glucose and fructose. Disaccharides are larger sugars and include sucrose and lactose.


Starch is an even larger carbohydrate. It is made from large numbers of glucose molecules joined together. Starch is the carbohydrate that most plants use to store excess energy. It is very common in our diet and is found in foods like potatoes, wheat, corn and rice.


Glycogen is a carbohydrate that is similar in structure to starch. It is used as a store of energy in animals, fungi and bacteria.


Cellulose is another larger carbohydrate made from hundreds or thousands of glucose molecules. Cellulose forms the cell walls of plants.
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Proteins



Proteins are large biological molecules made from long chains of amino acids. They are formed in a process called protein synthesis, which occurs in ribosomes. Examples of proteins include hormones and enzymes. Proteins have many functions within living organisms and they are vital to many of the metabolic processes that keep us alive.
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Lipids


Lipids are fats and oils. Fats are solid at room temperature, whilst oils are liquid. Lipids are mainly used as a chemical store of energy. Lipids are made from three fatty acid chains and one glycerol molecule.
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Required practical 1


Investigate food samples for the presence of starch, glucose, protein and fat


Equipment:





•  Spotting tile



•  Iodine solution



•  Boiling tubes



•  Distilled water



•  Benedict’s solution



•  Water bath



•  Biuret solution



•  Bung





Method and results of starch test:





•  A small amount of food was placed onto a spotting tile.



•  Two drops of iodine solution were added.



•  If the food turned blue or black, starch was present.



•  If it remained brown (the colour of iodine solution) then no starch was present.





Method and results of glucose test:





•  A small amount of food was placed in a boiling tube.



•  10 cm3 of distilled water was added.



•  Ten drops of Benedict’s solution were added to the boiling tube.



•  The boiling tube was heated in a water bath at 90 °C for ten minutes.



•  If the solution turned orange or green, glucose was present.



•  If it remained blue (the colour of Benedict’s solution) then no glucose was present.





Method and results of protein test:





•  A small amount of food was placed in a boiling tube.



•  10 cm3 of distilled water was added.



•  Ten drops of Biuret solution were added to the boiling tube.



•  If the solution turned a light lilac colour, protein was present.



•  If it remained blue (the colour of Biuret solution) then no protein was present.





Method and results of oils test:





•  A small amount of food was placed in a boiling tube.



•  10 cm3 of distilled water was added.



•  A bung was placed in the boiling tube and it was shaken vigorously.



•  If oil was present, an emulsion formed and the water turned cloudy.
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Enzymes


Enzymes are biological catalysts that speed up reactions but are not used up in them. To better understand enzymes and their role, we can look at the example of enzymes in our digestive systems. These enzymes break down large molecules of food into smaller ones and so are called breakdown enzymes.


Some enzymes do the opposite and join smaller molecules together to make larger ones. These are called synthesis enzymes. The enzymes involved in protein synthesis are examples of synthesis enzymes.


The lock and key theory


Enzymes are specific to their substrates, just like keys are specific to their locks. For example, protease enzymes won’t break down lipids, just as the key to your house won’t open your car. In order for an enzyme to break down a substrate, the substrate must fit into the enzyme, just like a key fits into a lock. The shapes of the enzyme and substrate match just like keys and locks, which is why we call it the lock and key theory.
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At optimum pH and temperature, the shape of the enzyme and substrate fit perfectly. As the conditions move away from the optimum pH or temperature, the shape of the active site changes. This change makes it harder for the enzyme and substrate to fit together and so slows the rate at which the enzyme works, which slows the reaction. If extremes of pH or temperature are reached, the shape of the active site is permanently changed. The enzyme will become denatured and will no longer function.
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Exam tip


Students often struggle to relate the activity of enzymes to their temperature. Make sure you can describe why the rate of reaction slows at low temperatures and stops at high ones. Enzyme activity at different temperatures can be explained by particle theory. At higher temperatures, molecules have more kinetic energy so move faster. This means they are more likely to collide with substrates. At very high temperatures, however, the enzyme will be denatured.
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Required practical 2


Investigate how enzyme activity can be affected by changes in pH


Equipment:





•  Starch solution



•  Boiling tubes



•  Iodine solution



•  Amylase solution



•  pH buffer solutions



•  Water bath



•  Pipettes



•  Spotting tile





Method:





•  10 cm3 of starch solution was placed in a boiling tube.



•  Ten drops of iodine solution were added.
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arranged into chromosomes.

Cytoplasm Yes Yes Fluid part of the cellinside the cell membrane. Itis
mainly water and holds other components such as
ribosomes. This is where most of the chemical reactions
in the cell happen (such as the making of proteins in
ribosomes).

Cellmembrane | Yes Yes Controls which substances go in and out of a cell.
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from glucose by respiration.
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Vacuole No Yes Plant cell structure that contains cell sap. This is where
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Chloroplasts No Yes Contain chlorophyll, which is where photosynthesis
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Cellwall No Yes Used to provide support in plant cells, as in bacteria and

fungi. Plant cell walls are made from cellulose.
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Figure 1.13 Extremes of temperature and pH denature
enzymes by altering the shape of their active site, so
the substrate no longer fits.
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