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Preface

The study of food and nutrition covers a wide range of disciplines,
from agriculture and horticulture, through the chemistry, physics
and technology of food processing and manufacture (including
domestic food preparation), the physiology and biochemistry of
nutrition and metabolism, molecular biology, genetics and bio-
technology, via social sciences and the law, anthropology and epi-
demiology to clinical medicine, disease prevention and health
promotion. This means that anyone interested in food and nutri-
tion will be reading articles written from a variety of disciplines and
hearing lectures by specialists in a variety of fields. We will all come
across unfamiliar terms, or terms that are familiar, but used in a
new context, as the jargon of a different discipline.

At the same time, new terms are introduced as our knowledge
increases, and as new techniques are introduced, old terms become
obsolete, dropping out of current textbooks, so that the reader of
earlier literature may be at a loss.

All of this provides the raison d’étre of this Dictionary, the first
edition of which was published 40 years ago, with definitions of
2000 terms. Over the years it has grown so that in this edition it
includes more than 5000 entries.

At the front of the first and following editions, there was the fol-
lowing note:

Should this book become sufficiently familiar through usage to

earn the title ‘Bender’s Dictionary’, it would probably be more

correct to call it ‘Benders’ Dictionary’, in view of the valuable

assistance of D., D.A. and B.G., guided, if not driven, by A.E.

The publisher suggested that the seventh edition should indeed
be called ‘Bender’s Dictionary of Nutrition and Food Technology’.
I was proud that my father invited me to join him as a full co-
author, so that it could be called Benders’ Dictionary. Sadly he died
in February 1999, before the typescript was completed. I hope that
I have done justice to his memory and to the book that was the first
of many that he wrote.

David A Bender
April 1999



A note on food composition

This book contains nutrient composition data for 287 foods. This is
Crown copyright material from The Composition of Foods, Fifth
Edition and its supplements which has been reproduced with the
permission of the Controller of Her Majesty’s Stationery Office.

In addition to the nutrient content per 100 g, we have calculated
nutrient yields per serving, and shown the information as a note
that a specified serving is a source, good source or rich source of
various nutrients. A rich source means that the serving provides
more than 30%, a good source 20-30%, and a source 10-20% of
the recommended daily amount of that nutrient (based on the EU
nutrition labelling figures shown in Table 2).

Any specified food will differ in composition from one variety to
another, and from sample to sample of the same variety, depend-
ing on the conditions under which the animal was raised or the
plant grown, so that the values quoted here should not be consid-
ered to be accurate to better than about £10%, at best; the varia-
tion in micronutrient content may be even greater.
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A

abalone A sHELLFISH (mollusc), Haliotus splendens, H. rufescens,
H. cracherodii, also sometimes called ormer, or sea ear. Found
especially in waters around Australia, and also California and
Japan, the Channel Islands and France.

abscisic acid Plant hormone with growth inhibitory action; the
dormancy-inducing hormone, responsible for shedding of leaves
by deciduous trees. In herbaceous plants can lead to dwarf or
compact plants with normal or enhanced fruit production. Used
horticulturally to inhibit growth, and as a defoliant.

absinthe A herb LIQUEUR flavoured with wormwood (Artemisia
absinthium); it is toxic and banned in many countries.

See also VERMOUTH.

absolute alcohol Pure ethyl ALcOHOL.

absorption spectrometry Analytical technique based on ab-
sorbance of light of a specific wavelength by a solute.

acarbose The name of a group of complex CARBOHYDRATES
(oligosaccharides) which inhibit the enzymes of sTarcH and
DISACCHARIDE digestion; used experimentally to reduce the
digestion of starch and so slow the rate of absorption of carbo-
hydrates. Has been marketed for use in association with weight-
reducing diet regimes as a ‘starch blocker’, but there is no
evidence of efficacy.

acaricides Pesticides used to kill mites and ticks (Acaridae) which
cause animal diseases and the spoilage of flour and other foods
in storage.

accelase A mixture of enzymes which HYDROLYSE PROTEINS,
including an EXOPEPTIDASE from the bacterium Streptococcus
lactis, which is one of the starter organisms in dairy processing.
The mixed enzymes are used to shorten the maturation time of
cheeses and intensify the flavour of processed cheese.

accelerated freeze drying See FREEZE DRYING.

Acceptable Daily Intake (ADI) The amount of a food ADDITIVE
that could be taken daily for an entire life-span without appre-
ciable risk. Determined by measuring the highest dose of the
substance that has no effect on experimental animals, then divid-
ing by a safety factor of 100. Substances that are not given an

1



ADI are regarded as having no adverse effect at any level of
intake.

See also NO EFFECT LEVEL.

accoub Edible thistle (Goundelia tournefortii) growing in
Mediterranean countries and Middle East. The flower buds when
cooked have a flavour resembling that of AspARAGUS or globe
ARTICHOKE; the shoots can be eaten in the same way as ASPARA-
Gus and the roots as SALSIFy.

accuracy Of an assay; the closeness of the result to the ‘true’
result.

See also PRECISION.

ACE Angiotensin converting enzyme (EC 3.4.15.1), a peptidase
in the blood vessels of the lungs which converts angiotensin I to
active angiotensin II. Many of the drugs for treatment of HYPER-
TENSION are ACE inhibitors.

acerola See CHERRY, WEST INDIAN.

acesulphame (acesulfame) Methyl-oxathiazinone dioxide, a non-
nutritive or intense (artificial) SWEETENER. The potassium salt,
acesulphame-K, is some 200 times as sweet as SUCROSE. It is not
metabolised, and is excreted unchanged.

acetic acid (ethanoic acid) One of the simplest organic acids,
CH;COOH. It is the acid of VINEGAR and is formed, together with
LACTIC ACID, in pickled (fermented) foods. It is added to foods
and sauces as a preservative.

Acetobacter Genus of bacteria (family Bacteriaceae) which
oxidise ethyl alcohol to AcETIC AcID (secondary fermentation).
Acetobacter pasteurianus (also known as Mycoderma aceti,
Bacterium aceti or B. pasteuranum) is used in the manufacture
of VINEGAR.

acetoglycerides One or two of the long chain fatty acids esterified
to glycerol in a TRIACYLGLYCEROL is replaced by ACETIC ACID.
There are three types: diacetomonoglycerides (e.g. diacetomono-
stearin); monoacetodiglycerides (e.g. monoacetodistearin);
monoacetomonoglycerides (e.g. monoacetomonostearin) in
which one hydroxyl group of the glycerol is free. Also known as
partial glyceride esters.

They are non-greasy and have lower melting points than the
corresponding triacylglycerol and are used in shortenings and
spreads, as films for coating foods and as plasticisers for hard fats.

acetohexamide Oral HYPOGLYCAEMIC AGENT used to treat non-
insulin-dependent DIABETES mellitus.

acetoin Acetyl methyl carbinol, a precursor of DIACETYL, which
is one of the constituents of the flavour of butter. Acetoin
and DIACETYL are produced by bacteria during the ripening of
BUTTER.
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acetomenaphthone Synthetic compound with viTAMIN K activity;
vitamin K3, also known as menaquinone-0.

acetone One of the KETONE bodies formed in the body in FASTING.
Also used as a solvent, e.g. in varnishes and lacquer. Chemically
dimethyl ketone or propan-2-one (CH;.C=0.CHs;).

acetylcholine The acetyl ester of CHOLINE, produced as a neuro-
transmitter at cholinergic nerve endings in the brain and at
neuromuscular junctions.

ACH index Arm, chest, hip index. A method of assessing a
person’s nutritional status by measuring the arm circumference,
chest diameter and hip width.

See alsO ANTHROPOMETRY.

achalasia Disturbance of the normal muscular function of the
OESOPHAGUS, delaying the passage of food and sometimes causing
regurgitation and severe chest pain.

achene Botanical term for small, dry one-seeded fruit which does
not open to liberate the seed, e.g. nuts.

achlorhydria Failure of secretion of GASTRIC ACID and INTRINSIC
FACTOR, which are secreted by the gastric parietal (oxyntic) cells.
Commonly associated with atrophy of the gastric mucosa with
advancing age.

See also ANAEMIA, PERNICIOUS.

acholia Absence or deficiency of BILE SECRETION.

achote See ANNATTO.

achrodextrin DEXTRINS formed during enzymic hydrolysis of
STARCH which give no colour (achromos) when tested with
iodine.

achromotricia Loss of the pigment of hair. One of the signs of
PANTOTHENIC AcID deficiency in animals, but there is no evidence
that pantothenic acid affects loss of hair colour in human beings.

achylia Absence of a secretion, e.g. achylia gastrica is absence of
gastric secretion.

acid-base balance Body fluids are maintained just on the alkaline
side of neutrality, pH 7.35-7.45, by buffers in the blood and
tissues. Buffers include proteins, phosphates and carbon
dioxide/bicarbonate, and are termed the alkaline reserve.

Acidic products of metabolism are excreted in the urine com-
bined with bases such as sodium and potassium which are thus
lost to the body. The acid-base balance is maintained by replac-
ing them from the diet.

acid drops Boiled sweets with sharp flavour from tartaric acid
(originally acidulated drops); known as sourballs in USA.

acid foods, basic foods These terms refer to the residue of the
METABOLISM of foods. The MINERALS SODIUM, POTASSIUM, MAGNE-
siuM and caLciuM are base-forming, while phosphorus, SULPHUR



and chlorine are acid-forming. Which of these predominates in
foods determines whether the residue is acidic or basic (alka-
line); meat, cheese, eggs and cereals leave an acidic residue, while
milk, vegetables and some fruits leave a basic residue. Fats and
sugars have no mineral content and so leave a neutral residue.
Although fruits have an acid taste caused by organic acids and
their salts, the acids are completely oxidised and the sodium and
potassium salts yield an alkaline residue.

acidity regulators See BUFFERS.

acid number, acid value (of a fat) A measure of RANCIDITY due to
hydrolysis (see HYDROLYSE), releasing free FATTY AcIDs from the
TRIACYLGLYCEROL of the fat; serves as an index of the efficiency
of refining since the fatty acids are removed during refining and
increase with deterioration during storage. Defined as milligrams
of potassium hydroxide required to neutralise the free fatty acids
in 1g of fat.

acidophilus milk Heat-treated milk inoculated with 1-2% Lacto-
bacillus acidophilus or Bifidobacterium bifidum (Lactobacillus
bifidus) which ferment milk slowly at 39°C and form lactic and
acetic acids, with small amounts of propionic and butyric acids,
with final pH 3.9-4.4%; more than 10° live bacterial cells/mL.
Claimed to enhance the growth of beneficial bacteria in the
intestine.

Sweet acidophilus milk is made with a heavy inoculation of
starter added to cold pasteurised milk to preserve the bacteria
in the product.

See also PROBIOTICS.

acidosis An increase in the acidity of BLOOD pLASMA to below the
normal range of pH 7.35-7.45, resulting from a loss of the buffer-
ing capacity of the plasma, alteration in the excretion of carbon
dioxide, excessive loss of base from the body or metabolic over-
production of acids.

See also ACID—BASE BALANCE.

acids, fruit ORGANIC ACIDS such as citric, malic, tartaric, etc which
give the sharp or sour flavour to fruits; often added to processed
foods for taste.

ackee (akee) Fruit of Caribbean tree Blighia sapida. Toxic when
unripe because of the presence of hypoglycin (o-amino-B-
methylene-cyclopropanyl-propionic acid) which can reduce
blood sugar levels and cause ‘vomiting sickness’, coma and death.

acorn sugar Quercitol, pentahydroxycyclohexane, extracted from
acorns (fruit of Quercus spp).

ACP Acid calcium phosphate, see PHOSPHATE.

acraldehyde See ACROLEIN.

acrodermatitis enteropathica Severe functional zinc deficiency,
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leading to dermatitis, due to failure to secrete an endogenous
zinc binding ligand in pancreatic juice, and hence failure to
absorb zinc. The zinc binding ligand has not been unequivocally
identified, but may be the TRYPTOPHAN metabolite picolinic acid.

acrodynia Dermatitis seen in vITAMIN By deficient animals; no
evidence for a similar dermatitis in human deficiency.

acrolein (acraldehyde) An ALDEHYDE formed when GLYCEROL is
heated to a high temperature. It is responsible for the acrid odour
and lachrymatory (tear-causing) vapour produced when fats are
overheated. Chemically CH,=CH.CHO.

Acronize Trade name for the ANTIBIOTIC CHLORTETRACYCLINE;
‘acronized’ is used to describe products that have been treated
with chlortetracycline, as, for example, ‘acronized ice’.

ACTH See ADRENOCORTICOTROPHIC HORMONE.

actin  One of the contractile PROTEINS of MUSCLE.

active oxygen method A method of measuring the stability of fats
and oils to oxidative damage by bubbling air through the heated
material and following the formation of peroxides. Also known
as the Swift stability test.

actomyosin See MUSCLE.

acute phase proteins A variety of serum proteins synthesised in
increased (or sometimes decreased) amounts in response to
trauma and infection, so confounding their use as indices of
nutritional status.

Adam’s fig See PLANTAIN.

Addisonian pernicious anaemia See ANAEMIA, PERNICIOUS.

Addison’s disease Degeneration or destruction of the cortex
of the adrenal glands, leading to loss of GLucocorticoip and
MINERALOCORTICOID adrenal hormones, and resulting in low
blood pressure, anaemia, muscular weakness, sodium loss and
a low METABOLIC RATE. Treatment is by administration of
synthetic adrenocortical hormones.

adenine A NUCLEOTIDE, one of the PURINE bases of the NUCLEIC
acips (DNA and RNA). The compound formed between
adenine and RIBOSE is the nucleoside adenosine, and can form
four phosphorylated derivatives important in metabolism:
adenosine monophosphate (AMP, also known as adenylic acid);
adenosine diphosphate (ADP); adenosine triphosphate (ATP)
and cyclic adenosine monophosphate (cAMP).

See also ATP; ENERGY METABOLISM.

adenosine See ADENINE.

adermin Obsolete name for VITAMIN Bg.

ADH Antidiuretic hormone, see VASOPRESSIN.

ADI See ACCEPTABLE DAILY INTAKE.

adipectomy Surgical removal of subcutaneous fat.
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adipocyte A fat-containing cell in ADIPOSE TISSUE.

adipose tissue Body fat, the cells that synthesise and store FAT,
releasing it for METABOLISM in FASTING. Also known as white
adipose tissue, to distinguish it from the metabolically more
active BROWN ADIPOSE TISSUE, which is involved in heat produc-
tion to maintain body temperature. Much of the body fat reserve
is subcutaneous; in addition there is adipose tissue around the
organs, which serves to protect them from physical damage.

In lean people, between 20-25% of body weight is adipose
tissue, increasing with age; the proportion is greater in people
who are OVERWEIGHT or OBESE. Adipose tissue contains 82-88%
fat, 2-2.6% protein and 10-14% water. The energy yield of
adipose tissue is 34-38M1J (8000-9000kcal)/kg or 15.1-16.8 MJ
(3600-4000kcal)/Ib.

adiposis Presence of an abnormally large accumulation of fat in
the body, also known as liposis. Adiposis dolorosa is painful fatty
swellings associated with nervous system defects.

See also OBESITY.

adipsia Absence of thirst.

adirondack bread American baked product made from ground
MAIZE, butter, wheat flour, eggs and sugar.

adlay The seeds of a wild grass (Job’s tears, Coix lachryma-jobi)
botanically related to MAIZE, growing wild in parts of Africa and
Asia and eaten especially in the SE Pacific region.

ADP Adenosine diphosphate, see ADENINE; ATP.

adrenal glands Also called the suprarenal glands, small
ENDOCRINE GLANDS situated just above the kidneys. The inner
medulla secretes the HORMONES ADRENALINE and NORADRENA-
LINE, while the outer cortex secretes STEROID hormones known
as corticosteroids, including cortisol and ALDOSTERONE.

adrenaline (epinephrine) A hormone secreted by the medulla of
the ADRENAL GLAND, especially in times of stress or in response
to fright or shock. Its main actions are to increase blood pres-
sure and to mobilise tissue reserves of GLucosk (leading to an
increase in the blood glucose concentration) and fat, in prepara-
tion for flight or fighting.

adrenocorticotrophic hormone (ACTH) A HORMONE secreted by
the anterior part of the PITUITARY GLAND which stimulates the
ADRENAL GLAND tO secrete CORTICOSTEROIDS.

a