pome e g. apple

dehydration

heat

222
1t

‘.

grapes

exotoxin
bacterium

/-

exotoxin released
on to food

bacteria

food spoilage

bacilli

§ -2
,\ »\ A\ ] \’ T-

3
&

A ==
INWVE7/
ot

plate

plate freezing

* hydraulic
ram

packed
food

insulated
container

O
LONGMAN
ILLUSTRATE
DICTIONARY

OF
FOOD SCIENCE

food, its components, nutrition,
preparation and preservation

cortex epidermis

xylem

phloem

microscopic
surface of food

-

mould growth on

surface of frut o) edible fungi mushrooms

{?.

""'\\ \J / /’

large macromolecules
(egg white proteins)

common starch granules

potato




NICHOLAS LIGHT BSc PhD FIFST

LONGMAN
LUSTRATED
8%1CTIONA RY
FOOD SCIENCE

food, its components, nutrition,
preparation and preservation




YORK. PRESS
ImmeuBte Esselly, Place Riad Solh, Beirut.

LONGMAN GROUP UK LIMITED
Burnt Mill, Harlow, Essex.

© Librairie du Liban 1989

All rights reserved. No part of this publication may be reproduced, stored in a
retrieval system, or transmitted in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, without the prior permission of the copyright
owner.

First published 1989

ISBN 0 582 02162 6

lllustrations by Charlotte Kennedy and Industrial Art Studio ~
Photocomposed in Britain by Panache, London
Printed and bound in Lebanon by Typopress, Beirut.



Contents

How to use the dictionary page 5

Chemistry 8
The atom; molecules; compounds, hydrocarbons;
reactions; acids, bases; bonds; functional groups; inorganic
compounds; organic compounds

States of matter 22
Phase, solutions; vapour; colloids; miscibility;
osmosis, diffusion

Cells and respiration 29
General; organelles; membranes, glycolysis; electron
transfer chain; Krebs cycle; ADP, ATP

Physiology of eating 37
Ingestion; Gastric juice; pancreatic juice; digestion;
alimentary canal

Carbohydrates 43
Photosynthesis; saccharides; sugars; starch;
cellulose, pectin; glycogen

Lipids 51
General; types of lipids; fatty acids; steroids, wax:
characteristics; production; auto-oxidation;
margarine, butter

Proteins 61
Amino acids; types of proteins; peptides; peptide
bond; structure; synthesis; biological value

Enzymes 68
Catalysis; types of enzymes; activity, inhibition;
reactions

Vitamins 72
Solubility, vitamin A; vitamin D; vitamins E, K and C;
vitamin B

Food colours 78
Pigments; tetrapyrroles; carotenoids; anthocyanins;
benzopyran derivatives

Food additives 84

Processing 87
Thermal processing; extraction, fabrication; instant
food; browning; alcoholic beverages; coffee, cocoa

Meat 95
Muscle; muscle structure; slaughter; conditioning,
tenderizing; lamb; beef, pork; meat products

Fruit and vegetables 104
Plant parts; plant tissues; frdits; ripening, storage
Cereals 112

Types of grain; dough; milling; types of fiour;
flour processing



4 - CONTENTS

Dairy products and eggs
Milk treatment; cheese; milk products; proteins

Food quality
Senses; taste; quality control; sensory analysis;
measurement; chromatography

Diet and nutrition
Food and health
Metabolism and energy

Micro-organisms
Types of micro-organisms; bacteria; growth; fungi
Food poisoning and food spoilage
Food preservation
Sterilization; canning; chilling; freezing; dehydration; curing;
storage; packaging: labelling
General words in food science
Appendixes:
One: International System of Units (SI)
Two: Minerals
Three: Proteins — recommended daily allowances
Four: Vitamins
Five: Common food poisoning bacteria
Six: Some food additives
Index

122

128

136
140
144
147

152
155

157

169
170
171
172
174
175

176



NICHOLAS LIGHT BSc PhD FIFST

LONGMAN
LUSTRATED
](f))%‘CTIONA RY
FOOD SCIENCE

food, its components,nutrition,
preparation and preservation




YORK PRESS
ImmeuBte Esselly, Place Riad Solh, Beirut.

LONGMAN GROUP UK LIMITED
Burnt Mill, Harlow, Essex.

(© Librairie du Liban 1989

All rights reserved. No part of this publication may be reproduced, stored in a
retrieval system, or transmitted in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, without the prior permission of the copyright
owner.

First published 1989

ISBN 0 582 02162 6

llustrations by Charlotte Kennedy and Industrial Art Studio ~
Photocomposed in Britain by Panache, London
Printed and bound in Lebanon by Typopress, Beirut.



Contents

How to use the dictionary page 5

Chemistry 8
The atom; molecules; compounds, hydrocarbons;
reactions; acids, bases; bonds: functional groups; inorganic
compounds; organic compounds

States of matter 22
Phase, solutions; vapour; colloids; miscibility;
osmosis, diffusion

Cells and respiration 29
General; organelles; membranes, glycolysis; electron
transfer chain; Krebs cycle; ADP, ATP

Physiology of eating 37
Ingestion; Gastric juice; pancreatic juice; digestion;
alimentary canal

Carbohydrates 43
Photosynthesis; saccharides; sugars; starch;
cellulose, pectin; glycogen

Lipids 51
General; types of lipids; fatty acids; steroids, wax;
characteristics; production; auto-oxidation;
margarine, butter

Proteins 61
Amino acids; types of proteins; peptides; peptide
bond; structure; synthesis; biological value

Enzymes 68
Catalysis; types of enzymes; activity, inhibition;
reactions

Vitamins 72
Solubility, vitamin A; vitamin D; vitamins E, K and C;
vitamin B

Food colours 78
Pigments; tetrapyrroles; carotenoids; anthocyanins;
benzopyran derivatives

Food additives 84

Processing 87
Thermal processing; extraction, fabrication; instant
food; browning; alcoholic beverages; coffee, cocoa

Meat 95
Muscle; muscle structure; slaughter; conditioning,
tenderizing; lamb; beef, pork; meat products

Fruit and vegetables 104
Plant parts; plant tissues; frdits; ripening. storage
Cereals 112

Types of grain; dough; milling; types of fiour;
flour processing



4 - CONTENTS

Dairy products and eggs
Milk treatment; cheese; milk products; proteins

Food quality
Senses; taste; quality control; sensory analysis;
measurement; chromatography

Diet and nutrition
Food and health
Metabolism and energy
Micro-organisms
Types of micro-organisms; bacteria; growth; fungi
Food poisoning and food spoilage
Food preservation

Sterilization; canning; chilling; freezing; dehydration; curing;
storage; packaging; labelling

General words in food science

Appendixes:

One: International System of Units (SI)

Two: Minerals

Three: Proteins — recommended daily allowances
Four: Vitamins

Five: Common food poisoning bacteria

Six: Some food additives

Index

122

128

136
140
144
147

152
155

157

169
170
171
172
174
175

176



How to use the dictionary

This dictionary contains over 1200 words used in the food sciences.
These are arranged in groups under the main headings listed on pp. 3-4.
The entries are grouped according to the meaning of the words to help the
reader to obtain a broad understanding of the subject.

At the top of each page the subject is shown in bold type and the part of
the subject in lighter type. For example, on pp. 74 and 75:

74 - VITAMINS/VITAMINS E. K AND C
VITAMINS/VITAMIN B - 75

In the definitions the words used have been limited so far as possible to
about 1500 words in common use. These words are those listed in the
‘defining vocabulary' in the New Method English Dictionary (fifth edition) by
M. West and J.G. Endicott (Longman 1976). Words closely related to these
words are also used: for example, characteristics, defined under character
in West's Dictionary.

In addition to the entries in the téxt, the dictionary has several useful
appendixes which are detailed in the Contents list and are to be found at
the back of the dictionary.

1. To find the meaning of a word

Look for the word in the alphabetical index at the end of the book, then turn
to the page number listed.

In the index you may find words with a number at the end. These only
occur where the same word appears more than once in the dictionary in
different contexts. For example, nucleus

nucleus' is the centre of an atom;
nucleus? is a cell organelle.

The description of the word may contain some words with arrows in
brackets (parentheses) after them. This shows that the words with arrows
are defined near by.

(1) means that the related word appears above or on the facing page;
(1) means that the related word appears below or on the facing page.

A word with a page number in brackets after it is defined elsewhere in the
dictionary on the page indicated. Looking up the words referred to may
help in understanding the meaning of the word that is being defined.

In some cases more than one meaning is given for the same word. Where
this is so, the first definition given is the more (or most) common usage of
the word. The explanation of each word usually depends on knowing the
meaning of a word or words above it. For example, on p.92 the meaning of
Maillard browning, sugar amine and the words which follow depends on the
meaning of non-enzymiec-browning, which appears above them. Once the
earlier words are understood those that follow become easier to
understand. The illustrations have been designed to help the reader
understand the definitions but the definitions are not dependent on the
illustrations.



6 - HOW TO USE THE DICTIONARY

2. To find related words

Look in the index for the word you are starting from and turn to the page
number shown. Because this dictionary is arranged by ideas, related words
will be found in a set on that page or one near by. The illustrations will also
help to show how words relate to one another.

For example, words relating to enzymes are on pp. 68-71. On p.68 enzyme
is followed by catalyst and catalysis and there is an illustration showing the
function of enzymes in the catalysis of reactions; p.69 continues to explain and
illustrate enzymes explaining the different types of enzymes and illustrating
the action of proteolytic enzymes, turning to p.70 inhibition is explained in its
various forms and non-competitive inhibition is illustrated:; and p.71 gathers
together the remaining words relating to enzyme reactions.

3. As an aid to studying or revising

The dictionary can be used for studying or revising a topic. For example, to
revise your knowledge of ingestion, you would look up ingestion in the
alphabetical index. Turning to the page indicated. p.37, you would find
ingestion, mastication, saliva, mucin, and so on; turning over to p.38 you
would find gastric juice, rennin, pepsin, and so on. On p.39 you would find
jejunum, intestinal juice, etc.

In this way, by starting with one word in a topic you can revise all the words
that are important to this topic.

4. To find a word to fit a required meaning

It is almost impossible to find a word to fit a meaning in most dictionaries, but it
is easy with this book. For example, if you had forgetten the word for the inner
tissues that make up the pit of a fruit, all you would have to do would be to look
up pit in the alphabetical index and turn to the page indicated, p.109. There
you would find the word endocarp and a diagram to illustrate its meaning.

5. Abbreviations used in the definitions

abbr abbreviation p. page
adj adjective p! plural
eg. exempli gratia (for example) pp pages
etc et cetera (and so on) sing singular
e. id est (that is to say) v verb

n noun = the same as
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8 CHEMISTRY/THE ATOM

element (n) a natural substance containing atoms

of the same kind. Elements are substances with

their own characteristics and cannot be changed

into other elements except by dividing or adding

to the atoms of which they are made. Most

elements can unite with other elements to form

other substances by chemical reaction (p.12)

The common elements found in food are carbon,

hydrogen, oxygen and nitrogen.
symbol (n) the letter or letters which stand for the  symbol

name of an element (1), e.g. carbon (C), oxygen

(0), hydrogen (H), nitrogen (N), chlorine (Cl). C carbon
formula (n) the set of letters and numbers which _

stand for the kind and number of atoms in a

substance. Carbon dioxide, which contains one

atom of carbon and two atoms of oxygen has formula

the formula CO.. formulae (p/) _
atom (n) the smallest part of any element (1).

Atoms are made of protons (). electrons (l) and

neutrons (). Every atom centains equal

numbers of electrons and protons. atomic (adj)
sub-atomic (ad)) of particles (p.24) smaller than

atoms.

the four commonest atoms
in biological compounds

hydrogen
(1 proton, carbon (6 protons,
1 electron) 6 neutrons, 6 electrons)
nitrogen (7 protons, oxygen (8 prolons
7 neutrons, 7 electrons) 8 neutrons, 8 electrons)

neutron (n) a sub-atomic (1) particle found in all
atoms except hydrogen. The neutron has no
electric charge and has the same weight as the
proton ().
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proton (n) a sub-atomic (1) particle with a positive
electric charge. The size of this electric charge is
exactly equal to the size of the negative charge
on the electron (}). As atoms contain equal
numbers of protons and electrons they have no
charge

electron (n) a sub-atomic (1) particle 1840 times
smaller than the proton (1) which is in constant
movement around the nucleus (}) of the atom
The electron has a negative charge exactly equal
to the positive charge of the proton. Atoms which
lose or gain electrons become charged particles
called ions ().

nucleus' (n) the central part of the atom which
contains the protons (1) and neutrons (1)

orbital (n) the path that can be followed by
each electron (1) around the nucleus (1) of the
atom

ion (n) an atom or molecule containing an unequal
number of protons (1) and electrons (1) and,
therefore, it has an electric charge. Anion with a
positive charge has more protons than electrons
and an ion with a negative charge has more
electrons than protons. ionization (n), ionizing
(adj), ionic (adj)

examples of simple ions

hydrogen

+ hydrogen
’ oxygen nitrogen
the hydrogen ion the hydroxide ion the ammonium ion
(H*) a single proton {OH") (NH,*)
hydrogen

hydrogen

nitrogen -

phosphorou:

carbon

oxygen

oxygen oxygen

the nitrate ion the hydrogen the orthophosphate ion
(NOy) carbonate ion (HCO:™) (H;POL")




10 - CHEMISTRY/MOLECULES

anion (n) an ion (p.9) with a positive charge
cation (n) an ion (p.9) with a negative charge

simple molecules

water (H.0 carbon dioxide

molecule (n) the smallest part of an element (p 8)
that can exist alone. Molecules contain atoms
held together by strong forces. A molecule of
water contains two hydrogen atoms and one
oxygen atom (H,O). The smallest molecule is
hydrogen which contains two hydrogen atoms
molecular (a0))

macromolecule (n) any large molecule containing
many atoms, e.g. nucleic acids (p.31)
carbohydrates (p.43), proteins (p.61)

biological macromolecules

protein

e

polymer {n)a macromolecule (1) containing many
molecules of the same sort joined together, e g
starch (p.48), cellulose (p.49). Polypeptides
(p-63) and nucleic acids (p.31) are sometimes
called polymers but are more properly called
macromolecules
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monomer (n) a single molecule from which a
polymer (1) is made, e.g. monosaccharides
(p.43), amino acids (p.61), nucleotides (p.31)

crystal (n) a solid structure with a regular
arrangement of molecules all of the same kind
and size. crystalline (2g)). crystallize (v).

compound (n) a substance which contains one
kind of molecule consisting of more than one
atom, e.g. common salt (NaCl)

isomeric compounds
,OH CH,OH
=
H H O_ OH
e Lo
|\°H H/l .\H H°/|
HO.__/OH Ht ¢/ CH,0H
1 1 | 1
glicose H OH fructose OH H
same formula (CsH,.0;) different structure

mixture (n) a substance which contains more
than one kind of molecule, e.g. air is a mixture
of carbon dioxide (CO,), oxygen (O,) and
nitrogen (N,).

isomer (n) molecules which have the same
kinds and numbers of atoms. Isomers may
have different chemical and physical
properties. isomeric (adj)

organic (adj)of compounds built around the
carbon atom. Not all compounds containing
carbon are organic, e.g. carbonates (CaCO,,
calcium carbonate). All living organisms
are made mainly of water and organic
compounds.

inorganic (adj)of compounds which are not
organic (1)

aliphatic (adj)of organic (1) compounds which
contain chains of carbon atoms.

aromatic (adj) of organic (1) compounds which
contain carbon atoms joined together in rings
Aromatic compounds often have a
characteristic smell

hydrocarbon(n) an organic (1) compound
containing only carbon and hydrogen atoms




12 - CHEMISTRY/HYDROCARBONS, REACTIONS

alkane (n) a hydrocarbon (p.11) containing only
saturated (p.18) or single bonds (p.18). Many of
the simple alkanes are used as fuels, e.g.
methane, propane. butane.

alkene (n) a hydrocarbon (p.11) containing double
bonds (p.18) between carbon atoms. Ethene
(p.110), a gas made by plants which speeds the
ripening of fruits, is an alkene.

alkyne (n) a hydrocarbon (p.11) containing triple
bonds (p.18) between carbon atoms. The
simplest alkyne is the gas ethyne (acetylene)
which is used as a fuel.

reaction

A+B=C+D

reaction (n) a chemical change in which one or
more molecules produce a different molecule or
molecules. Reactions always either use or give
off energy. The molecules in a reaction may be
the same or different kinds. reactive (adj),
react (v).

exergonic (adj) of a chemical reaction (1) which
gives off energy, e.g. as heat.

endergonic (adj) of a chemical reaction (1) which
needs energy to drive it, e.g. the reacting
chemicals become cold as they take up heat
from their surroundings.

equilibrium (n) the point at which a chemical
reaction (1) stops.

inert (adj) of a substance or element (p.8) which
does not react (1) easily with any other
substances or elements, e.g. the noble gases
such as helium (He) and argon (Ar). Some
substances used in the food industry are inert,
e.g. PTFE (p.164) which is used in the production
of plastics (p.165) for wrapping food



