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Preface

Preface

This collection of data on food composition evolved from a table
compiled for use in a joint research programme in Tanzania on
vitamin A deficiency which was carried out by the Department of
Human Nutrition of the Wageningen Agricultural University in
conjunction with the Tanzanian Food and Nutrition Centre (TNFC) in
Dar es Salaam.

The tables have been designed to give information about the
composition of the most common foods eaten in East Africa,
particularlyTanzania. The pre-publication editions of this work
contained information on the content of macronutrients, minerals and
vitamins. The scope of the present edition has been extended to
include information on the amino acid content of selected foods.
Sources of all the data included in the table have been listed.
Although most of the data have been derived from other tables and
the literature, analyses carried out in the laboratories of TENC and the
Department of Human Nutrition of the Agricultural University are also
included.

Data included in the food composition table have been prepared in
two other versions. A poster version with information on energy and
eight important nutrients was printed early in 1987 and reprinted later
in the same year. A version on a floppy disc containing all the nutrient
data included in this book designed for use with the MicroNap
database access software produced by Dr. Gustaaf P. Sevenhuysen
of the University of Mannitoba in Winnipeg (Canada) will be made
available at about the same time as this book (See Section 5).

A large number of people have contributed to the work involved in
preparing this book. At TENC, the Managing Director,

Dr. T.N. Maletnlema, provided continual support. In Wageningen, the
initial version of the table was prepared by Ineke Scholte with
assistance from Lidwien van der Heijden. Further work and revision of
the table was carried out by Werner Schultink and Wilma Jansen.
Theo Dopheide was responsible for establishing the data files while
the compilation of data on the amino acid composition of foods was
carried out by Marga Ocké in conjunction with Wijnand Klaver.

Hugo F.F. Albers has been responsible for the design and layout.

August 1988 C.E. West and F. Pepping, Wageningen
C.R. Temalilwa, Dar es Salaam
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Introduction

This book provides basic information on the nutrient content of foods
consumed in East Africa. It is designed for use not only in nutrition
research, but also in applied nutrition projects. The energy and nutrient
values have been derived from other food composition tables, articles
in the literature and from a limited number of analyses carried out in
Dar es Salaam and Wageningen.

Data in food composition tables differ in reliability because of a
number of factors (Southgate, 1974; Paul, 1982).

(i) Apparently identical foods vary in composition especially with
respect to the content of vitaming such as retinol, B-carotene
and vitamin C. Such variations are due to differences in methods
of harvesting, transport and storage, and preparation. Values are
the means of analyses of a large number of food samples which
should be described as carefully as possible.

(i) Data in food composition tables come from a variety of sources.
Some values are based on original analyses, while others are
derived from calculations, estimates and from other tables often
without references to the original source.

(i) Analytical methods vary considerably. For example, energy
values may have been measured directly by bomb calorimetry or
calculated from the caloric values of protein, fat, carbohydrate
and alcohol. In general, these two methods do not give large
differences. For the calculation of energy, various conversion
factors exist, e.g., the simple factors 4, 9, 4 and 7 for protein,
fat, carbohydrate and alcohol respectively; or the Atwater factors,
as used in the FAQ tables, with different factors for various types
of foods. In practice, these different methods of calculation result
in very small differences.

In compiling these table, choices have had to be made. In this
introduction the method of selection of data for inclusion in the tables
and a number of features of the tables are described.

1.1 Selection of data for inclusion in the tables

The list of foods included in the table was based initially on those
included in the Tanzanian food tables (Maraelle, 1974). This list was
supplemented with foods included in the table prepared for use in
Kenya by the Royal Tropical Institute (1977) in Amsterdam and foods
encountered during research within the vitamin A programme in
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Tanzania. The foods included have been divided into 12 groups:
1. Cereals and grain products
Starchy roots, tubers and fruit
Grain legumes and legume products
Nuts and seeds
Vegetables and vegetable products
Fruit
Sugars and syrups
Meat, poultry and eggs
9. Fish and fish products
10. Milk and milk products
11. Qils and fats
12. Other

All data available to the compilers have been recorded in an
administrative file from which the most appropriate data have been
selected for inclusion in the tables in this publication. The
administrative file consists of a series of subfiles with data on the
composition of one food derived from various sources including
national and international food composition tables, and from
references in the literature. The sources of the data are recorded in
the subfiles using the codes listed in Section 4.2.

From all the information available, the most appropriate data have
been selected and included in Section 2 (proximate composition,
mineral and vitamin content) and Section 3 (amino acid content).
Within each food group, the foods are listed in Sections 2 and 3
alphabetically by the English name of the food. The sources cf each
value can be found in Section 4.3 while cross-references of the
English names to the scientific and Kiswabhili names are listed in
Section 6.

In order to select data for inclusion in the food tables, guidelines were
drawn up. For the data on proximate composition and on the mineral
and vitamin content of foods, the FAO food table for Africa (Wu
Leung, Busson & Jardin, 1968) was used as basis. The data in this
table was incomplete and some of the techniques available at the time
are somewhat inaccurate. Thus data on vitamin A and carctene
content have been derived from sources in which high performance
liquid chromotography has been used. When possible, recent
analyses have been used to replace data from the FAO table for
Africa® and to provide data where no values are given. Since the FAO
table for the Near East is the most recent major regional FAO table
(Pollachi, McHargue & Perloff, 1982), data from this table was used
where possible in order to fill in remaining missing values. The 1977
Royal Tropical Institute food composition table comprised 50 foods
and was largely based on the FAQ table for Africa. However, it
contained information on a number of foods which was not available
elswhere and thus provided a useful supplementary source (Royal
Tropical Institute, 1977). Further data were obtained from the
following sources (in the order shown):

- the British food composition tables (Paul & Southgate, 1978;
Paul, Southgate & Russell, 1980)

the FAOQ tables for East Asia (Wu Leung, Butrum & Chang,
1972), and

- the food composition tables for use in tropical countries prepared
by Platt (1962).2

Since the Tanzanian tables prepared by Marealle (1974) were largely

© N oA~ N
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derived from Platt (1962), the original source of the data was quoted
where appropriate. However the Tanzania table proved very useful for
providing the Kiswahili names for foods.

FAQ published a comprehensive table on the amino acid content of
foods in 1972 (Polacchi, McHargue & Perloff, 1972). Since that time,
many analyses have been carried out on foods in Europe and North
America and the tables produced often refer to the FAO table. Thus
data from the tables have been preferred to those in the FAO table
and to the older tables from Ethiopia and the Near East. Thus the
sources of data for the amino acid content of foods, in order of
preterence, are as follows:

the British food composition tables (Paul & Southgate, 1978;
Paul, Southgate & Russell, 1980);

the American food composition tables (USDA, 1976, 1979, 1982,
1983, 1984);

the Danish food composition tables (M¢ller, 1983);

- the Swedish food composition tables (Statens Livsmedelsverk,
1986);

- the FAO table on the amino acid composition of foods:
preference has been given to data obtained by column
chromotography over that obtained by microbiological assay

(Polacchi, McHargue & Perloff, 1972);

the Ethiopian food composition table (Agren, Eklund & Lienden,
1968); and

the FAQ food composition table for the Near East (Wu Leung,
Butrum & Chung, 1972).

1.2 Features of the food composition table

Data in the food composition tables (Section 2 and 3) are reported as
follows:

(i) Nutrient values are expressed per 100 grams edible portion.

(i) When the nutrient values are not known, the “missing values” are
denoted by a “-".

(i) Nutrient values expressed in the source as “trace” or 0, are
denoted as 0.

(iv) For nutrient values less than 100, values are rounded off to two
significant figures: e.g. 9.13 is expressed as 9.1; 76.4 as 76;
0.2333 as 0.23. Values greater than 100 (except in the table of
amino acid composition) are taken to the nearest 5 or 0; e.g. 393
is expressed as 395.

The units used for expressing the data for energy and various
nutrients are presented in Table 1.

1.3 Considera.ions in relation to specific nutrients and to the
calculation of energy

(i) Waste. As values reported for the proportions of waste in
individual foods as purchased vary widely, the data presented
should be considered only as estimates. The values for waste are
expressed as g per 100 g food “as purchased” (that is, including
the waste). Therefore, the edible portion can be estimated by
multiplying the amount of food as purchased by the factor
100(100 + x) where x is the value for waste in the table.

(i) Moisture. The reported values for the moisture content of a
particular food item vary from one to another. This is particularly
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Table 1 The units used for energy and the various nutrients

included in the food composition table.

Constituent

(per 100 gram edible food).

Waste
Moisture
Energy
Protein

Fat
Total
Saturated fatty acids (SFA)

Mono-unsaturated fatty acids (MUFA)
Polyunsaturated fatty acids (PUFA)

Linoleic acid (Lin)

Cholesterol (Chol)
Carbohydrate

Total

Mono- and disaccharides (mono + di)

Polysaccharides (poly)
Fibre

Alcohol (alc)
Ash
Minerals
Calcium (Ca)
Iron
Phosphorus (P)
Potassium (K)
Sodium (Na)
Vitamins
Retinoids and carotenoids
Retinol
f3-carotene (B)

Other provitamin A carotenoids

Thiamin (B,)

Riboflavin (B,)

Pyridoxin (B,)

Vitamin B,,

Nicotinic acid (niacin)
Folic acid

Ascorbic acid (Vitamin C)

Amino acids
Nitrogen
Total amino acids
Total essential amino acids
Cystine (Cys)
Isoleucine (lle)
Leucine (Leu)
Lysine (Lys)
Methionine (Met)
Phenylalanine (Phe)
Threonine (Thr)
Tyrosine (Tyr)

gram
gram

kiloJoule and kilocalorie

gram
gram

milligram
gram

gram
gram
milligram

microgram

milligram
milligram
milligram
microgram
milligram
microgram
milligram
milligram
gram
milligram

(continued)
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(Table 1 continued)

Tryptophan (Trp)
Valine (Val)
Alanine (Ala)
Arginine (Arg)
Aspartic Acid (Asp)
Glutamic Acid (Glu)
Glycine (Gly)
Histidine (His)
Proline (Pro)
Serine (Ser)

(vi)

so for foods with a high moisture content such as fruits and
vegetables. Reported differences in nutrient content are often due
largely to differences in moisture content rather than to
differences in the nutrient content of the dry matter of the food.
Thus, when data for foods with a high moisture content were
derived from a number of sources, correction was made for the
moisture content. For example, for onions most of the data are
taken from the FAO food composition table for Africa so such data
are recorded without adjustment. The water content of onions in
the FAO table is given as 89%. However, some of the data for
onions are derived from the McCance and Widdowson table in
which the moisture content is given as 93% (Paul & Southgate,
1978) Therefore data derived from the McCance and Widdowson
table are multiplied by the factor (100-89)-(100-93).

Ash. Values for ash have been taken from various sources.

Protein and amino acids. In the FAO tables, different factors have
been used for the conversion of nitrogen to protein in foods (see
Table 2). These factors have been calculated from the nitrogen
content of proteins isolated from individual foods. When the
protein value has been taken from another source where a
different conversion factor has been used, this difference has not
been taken into account because the error involved is generally
quite small. In many cases, the values for the content of amino
acids and nitrogen presented in Section 3 are derived from
different sources then those used for the protein content in
Section 2. If the values for protein (ie, nitrogen multiplied by the
conversion factor) were different for the same food, the values in
Section 3 were adjusted to bring them in line with those quoted in
Section 2. The term "total essential amino acids" refers to the
sum of the amino acids cystine, isoleucine, leucine, lysine,
methionine,phenylalanine, threonine, tyrosine, tryptophan and
valine.

Fat. Most sources provide data only on the total fat content.
Values for saturated, mono-unsaturated and polyunsaturated
fatty acids and linileic acid were calculated, where possible, from
values available in other sources.

Fibre. The values given are for unavailable carbohydrate, that is
“crude fibre”.

(vii) Carbohydrate. The values for total carbohydrate are given “by

difference”: that is 100 minus the sum of protein, fat, moisture,
fibre, and ash. Most of the sources used give carbohydrate by
difference including the unavailable carbohydrate (that is, crude
fibre). However energy values were calculated using
carbohydrate by difference less fibre. For total carbohydrate
values taken from Platt (1962), crude fibre has already been
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Table 2 Factors for converting nitrogen to protein used in the

FAO table for Africa (Wu Leung, Busson &Jardin,1968)

Food Conversion factor
Milk 6.38
Barley, oats and rye 5.83
Rice 595
Wheat flour, refined 5.70
Wheat, whole kernel 5.83
Almonds 5.18
Peanuts and brasilnuts 5.46
Soybeans 5.71
Nuts, seeds, and other 5.30

4

T

substracted. Values for mono-, di- and polysaccharides were
estimated using values from other sources.

(xiii) Energy. In view of the variation in the factors used for calculating

(ix)

the energy values in the various tables, it was decided to
calculate these values on the basis of the values given in the
McCance and Widdowson table (Paul & Southgate, 1978):
protein, 4; fat, 9; carbohydrate, 3.75; alcohol, 7. These values
convert gram of nutrient to kilocalorie of energy (1 kcal = 4.184
kilojoules). The factor 3.75 kcal/g for carbohydrate is based on
the expected value for monosaccharides. For polysaccharides,
the equivalent factor would be 11% higher. However, it is possibly
justified to use the same factor for polysaccharides as this would
assume a digestibility of 90%.

Cholesterol. Most of the values for cholesterol are taken from the
McCance and Widdowson table (Paul & Southgate, 1978) or from
the two Dutch food composition tables (Commissie Nederlandse
Voedingsmiddelentabel, 1981; Kommissie UCV, 1983).

Retinol, beta-carotene, other provitamin A carotenoids and total
carotenoids. In selecting values for provitamin A carotenoids,
preference has been given to the literature sources, in the
following order: Pepping, Vencken and West (1988); Speek,
Temalilwa and Schrijver (1986); Simpson (1983); Villard (1985)
and Gomez (1981). As these sources give B-carotene values

for only a limited number of foods, values were also taken from
other sources with preference being given to analyses carried out
by high performance liquid chromotography. Calculations, when
necessary, were made as follows (Bieri & McKenna, 1981):

11U vitamin A = 0.3 «g retinof or 0.6 mg B-carotene.
1mg retinol equivalent = 6 mg B-carotene.

In foods of vegetable origin, the retinol content was recorded as
0, and in foods of animal origin, the proportion of retinol and 8-
carotene shown in Table 3 was used.

The method most commonly used for determining retinol and B-
carotene is that described by the Association of Official Analytical
Chemists (1970}, which measures total carotenoids after
separation by column chromatography. It is known that this
method overestimates the true value, as the newer method, high
performance liquid chromatography (HPLC), which is more
reliable, mostly gives lower values. Where possible, values
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Table 3 Estimated distribution of sources of vitamin A activity in

various foods (from Wu Leung, Busson & Jardin, 1968)

From Pro vitamin A carotenoids

retinol B-carotene  Other
Animal origin:
Meat and meat organs 90 10
Poultry 70 30
Fish and shelfish 90 10
Eggs 70 30
Milk and milk products 70 30
Animal or fish oll 90 10
Plant origin
Cereals:
Maize, yellow 40 60
Others 50 50
Legumes and seeds 50 50
Vegetables:
Green vegetables 75 25
Deep yellow (carrots,
sweet potatoes-deep
orange type, etc.) 85 15
Others 50 50
Fruits:
Deep yellow (apricot,
sapote, etc.) 85 15
Other fruits 75 25
Vegetable oils:
Red palm oil 65 35
Other vegetable or
seed oils 50 50

(xi)

obtained by HPLC are presented.

Many of the sources consulted do not have values for other
provitamin A carotenoids and for total carotenoids. However,
these values could be estimated for data on the proportion of
retinol, B-carotene and other carotenoids in different types of
foods presented in Table 3.

Other vitamins and minerals. Values for thiamin, riboflavin,
pyridoxin, niacin, vitamin B12, folic acid, ascorbic acid and
calcium, magnesium, iron, sodium and potassium were taken
from the various food composition tables, after the values had
been corrected for moisture content.
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4.1 References

Agren G, Eklund A, Lienden S-A. Food composition table for use in
Ethiopia Il: Amino acid content and biological data on proteins in
Ethiopian foods. Stockholm: Swedish International Development
Authority and Addis Ababa: Ethiopian Nutrition Institute, 1975
(source code 59).

Agren G, Gibson R. Food composition table for use in Ethiopia.
Stockholm: Swedish International Development Authority and
Addis Ababa: Ethiopian Nutrition Institute, 1969, 1975 (source
code 4).

Association of Official Analytical Chemists. Official methods of
analysis. 11th ed. Washington AOAC, D.C.: 1970.

Bieri JG, McKenna MC. Expressing dietary values for fat-soluble
vitamins: changes in concepts and terminology. Am J Clin Nutr
1981, 34:289-295.

Commissie Nederlandse Voedingsmiddelentabel van de
Voedingsraad. Nederlandse voedingsmiddelentabel. 33rd ed. ‘s-
Gravenhage: Voorlichtingsbureau voor de Voeding, 1981 (source
code 10).

Deutsche Forschungsanstalt flir Lebensmittelchemie, Garching B.
Minchen (eds). Food composition and nutrient tables 1986/1987.
Stuttgart: Wissenschaftliche Verlagsgesellschaft mbH, 1986
(source code 57).

Gomez MI. Carotene content of some green leafy vegetables of
Kenya and effects of dehydration and storage on carotene
retention. J Plant Foods 1981; 3:231-244. (source code 13).

Gongalves Ferreira FA, Da Silva Graga ME. Tabela da composicdo
dos alimentos Portugueses. 2a edi¢do. Lisboa: Instituto Nacional
de Saude Dr Ricardo Jorge, 1985. (source code 56).

Kommissie UCV. UCV tabel: uitgebreide voedingsmiddelentabel 1983.
Den Haag: Voorlichtingsbureau voor de Voeding 1983.

Kraut H, Cremer HD. Investigations into health and nutrition in East
Africa. Mlnchen: Weltforum Verlag, 1969. (source code 17).

Marealle ALD. Tanzania food tables. Nairobi, Kampala, Dar es
Salaam: East African Literature bureau, 1974. (source code 1).
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Mclaren DS. Sources of carotene and vitamin A in Lake Province,
Tanganyika. Acta Tropica: 1961:18:1 (source code 18).

Méller A. Levnedsmiddeltabeller. Kobenhavn: Dafolo Forlag, 1983
(source code 54).

Paul AA. Food composition and the use of food composition tables.
In: Schiirch B (ed): Evaluation of nutrition education in third world
communities. Nestlé Foundation Publ Ser 1982:82-100

Paul AA, Southgate DAT. McCance and Widdowson’s The
composition of foods. 4th ed. London. H.M. Stationery Office, 1978
(source code 6).

Paul AA, Southgate DAT, Russell J. First supplement to McCance
and Widdowson’s The composition of foods: amino acids (mg per
100 g food), fatty acids (g per 100 g food). Amsterdam: Elsevier,
1980 {source code 6).

Pepping F, Vencken CMJ, West CE. Retinol and carotene content of
foods consumed in Tanzania determined by high performance
liquid chromatography. J Sci Food Agric 1988;in press.

Platt BS. Tables of representative values of foods commonly used in
tropical countries. Med Res Counc Spec Rep Ser No. 302.
London: H.M. Stationery Office, 1962 (source code 3).

Polacchi W, McHargue JS, Perloff BP. Amino acid content of foods
and biological data of proteins, 2nd ed. Rome: FAO, 1972 (source
codes 51 & 52).

Polacchi W, McHargue JS, Perloff BP. Food composition tables for
the Near East. FAO Food and Nutrition Paper no. 26. Rome: FAO
and USDA, 1982 (source code 5).

Renner E, Renz-Schauen A. Ndhrwerttabellen fir Milch und
Milchprodukte. Giessen: Verlag B. Renner, 1986 (source code 55).

Royal Tropical Institute. Nutritive values of some articles of food for
use in Kenya (unpublished). Amsterdam: Royal Tropical Institute
1977 (source code 7).

Simpson KL. Values of beta-carotene in some green and yellow
vegetables and fruits. (personal communication) 1983 (source
code 11).

Souci SW, Fachmann W, Kraut H. Die Zusammensetzung der
Lebensmittel: Nahrwerttabellen. Stuttgart: Wissenschaftliche
Verlagsgesellschaft mbH, 1962 und 1964 (source code 16).

Southgate DAT. Guidelines for the preparation of food composition
tables. Basel: S. Karger, 1974,

Speek AJ, Temalilwa CR, Schrijver J. Determination of beta-carotene
content and vitamin A activity of vegetables by high performance
liquid chromatography. Food Chem 1986; 19: 65-74 (source code
19).

Sreeramulu N, Ndossie GD. Mtotomwema K. Effect of cooking on the
nutritive value of common foods plants of Tanzania. Part 1:
Vitamin C in some of the wild green leafly vegetables. Food Chem
1983;110;205-210 (source code 14).

Statens Livsmedelsverk. Livsmedeltabeller. Uppsala: Statens
Livsmedelsverk, 1986 (source code 53).

USDA. Composition of foods. Agricultural Handbook no. 8.
Washington: USDA (source code 58).
8-1 Dairy and egg products: raw, processed, prepared, 1976.
8-5 Poultry products: raw, processed, prepared, 1979.
8-9 Fruit and fruit juices: raw, processed, prepared, 1982.
8-10 Pork products: raw, processed, prepared, 1983.
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8-11 Vegetables and vegetable products: raw, processed,
prepared, 1984.

USDA. Consumer and Food Economics Research Division,
Agricultural Research Service. Nutritive value of foods. Home and
Garden Bulletin no 72. Washington DC, USDA, 1971 (source code
15).

Villard LF. Vitamin A intakes of Gambian women. In: Vitamin A status
in human pregnancy and lactation. PhD thesis, pp 19-65.
Cambridge: University of Cambridge, 1985 (source code 12).

Wu Leung WT, Busson F, Jardin C. Food composition table for use in
Africa. Bethesda: U.S. Dept. of Health, Education and Welfare and
Rome: FAO, 1968 (source code 2).

Wu Leung WT, Butrum RR.Chang FH. Food composition table for use
in East Asia. Bethesda: U.S. Dept. of Health, Education and
Welfare and Rome: FAQ, 1972 (source code 8).

4.2 Codes used for sources of data

Code Reference

Marealle, 1984

Wu Leung, Busson & Jardin, 1968

Platt, 1962

Agren & Gibson, 1968

Polacchi, McHargue & Perloff, 1982

Paul & Southgate, 1978

Royal Tropical Institute, 1977

Wu Leung, Butrum & Chang, 1972
Kommissie UCV, 1983

Commissie Nederlandse Voedingsmiddelentabel van
de Voedingsraad, 1981

11 Simpson, 1983

12 Villard, 1985

13 Gomez, 1981

14 Sreeramulu, Ndossie & Mtoiomwema, 1983
15 USDA, 1971

16 Souci, Fachmann & Kraut, 1962 and 1964
17 Kraut and Cremer, 1969

18 McLaren, 1961

19 Speek, Temalilwa & Schrijver, 1986

20 Pepping, Vencken & West, 1988

O WO NOO O & WN —

—

21 Estimated values

51 Polacchi, McHargue & Perloff, 1972 (column
chromatography)

52 Polacchi, McHargue &Perloff, 1872 (microbiological)

53 Statens Livsmedelsverk, 1986

54 Méller, 1983

55 Renner & Renz-Schauen, 1986

56 Goncalves Ferreira & Da Silva Graca, 1985
57 Souci, Fachmann & Kraut, 1986

58 USDA, 1976, 1979, 1982, 1983 and 1584
59 Agren, Eklund and Lienden, 1968
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5.1 Introduction

Institutes and government departments in developing countries
responsible for research have limited access to computer facilities.
Machines are shared with other departments, often the Government
Department of Statistics. Such arrangements seriously limit an
institute’s ability to develop and control modern procedures for
handling information. Computerised techniques of data handling
require software for specialised purposes.

One specialised purpose concerns the investigation of the nutritional
status of the population. Part of the information used to describe the
nutritional situation of the population consists of details of food
consumption, which can provide a basis for public policy and its
associated impact evaluation.

Hand calculation the nutrient content from such data requires nutrient
analysis software that can be run on micro computers. The University
of Manitoba has recently developed computer programs for the
analysis of food consumption data from community nutrition surveys
and clinical research studies. The programs, distributed under the
name MicroNAP, can be used with local food composition tables.

5.2 Overview of the programs

The series of programs, available for micro computers such as the
Applell and the IBM PC, are designed to read the amounts of food
eaten by individuals and calculate the nutrient content of these foods.
The nutrients consumed can then be compared with amounts
recommended to maintain good health. The calculations require both
food composition data for the foods eaten and estimates of nutrient
requirements. The programs are built to allow users without
programming experience to change food composition and requirement
data with simple procedures.

Users can change any or all of the food composition values in the
database. The user can also change the recommended nutrient intake
values used to estimate the adequacy of intakes for individuals. This
feature makes the system suitable for use in countries where
recommendations differ from the FAO/WHO figures.
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The programs associate a time, place and day with each food item
consumed by an individual. Hence the nutrient content of foods
consumed at breakfast or on particular days can be calculated
separately. The nutrient content of food consumed for any of the day,
meal or location combinations can be calculated either as a total or as
an average.

The results of the analysis can be shown in tables or stored on disk.
The programs will copy information about individuals, other than food
intake information, to the computer files stored on disk. These files
can then be used by statistical programs to test relationships between
nutrient intake and other individual information such as medical,
educational or socio-economic data.

5.3 Program structure

The MicroNap program calculates the nutrient content of food
consumed separately for each individual. Processing for any number
of individuals can start once all food consumption data and
instructions for presentation of the results are entered. In this way the
programs calculate the nutrient content of the dietary information from
a large data file and produce a file of results. The datafile can be
processed again with different instructions to produce a second file of
results.

Entering data and instructions is prompted through a series of screens
that show the options available to the user at each stage of the entry
process. All functions are selected from menus or options listed on the
screen.

The main menu provides choices of programs to manipulate the food
composition database. The program is not supplied with a database
unless requested by the user. Local food composition values will be
needed to represent the nutrient content of foods reported by
individuals and these values can be entered through the database
management part of the program.

Users are expected to create their own nutrient database that will
reflect the nutrient content of local foods. Those who wish to use
existing nutrient information can make unlimited modifications not only
to food names and nutrient amounts, but also nutrient names. The
maximum size of the database is almost 9.999 foods, with a
maximum of 90 nutrients and 10 portion factors for each food item.
The speed of MicroNap remains the same regardless of the size of
the database.

Once created, the database can be listed and printed either
alphabetically by foodname, or numerically by foodcode. MicroNap
can read more than one database created in this way, allowing
institutes to share nutrient information and compare analyses.
Comparison of nutrient intakes with recommended nutrient intakes
can be carried out after the program has calculated nutrient intakes
from the reported food consumption. In this process the program
calculates the levels of recommended intakes for different nutrients.
The calculations use the weight, age, gender and where approriate
the energy consumption of the individuals. The requirement and
minimum intake figures used in estimating the recommended intake of
each nutrient can be changes by the user.
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5.4 Data entry

Food items reported in the dietary record or recipe are identified by a
unique four-digit food code. A print of the database in either
alphabetical or numerical order will assist in coding the food
consumption record. All food amounts are entered either in grams, or
in units with conversion factors associated with common portion sizes.
The conversion factor indicates the standard weight of the portion size
identified, such as a slice of bread or one medium apple.

This information is entered via a series of screens, which prompts the
individual for all information required. The foods eaten on one day, in
one location, at one meal are all entered on one screen. Another
screen appears for the foods eaten at the next meal or a different day.

Using foodcodes to identify food items can lead to errors, even if it
allows greater flexibility in managing the database. The MicroNap
program facilitates error checking by listing the foodnames associated
with the codes entered from the dietary record, together with the
recorded amounts. Comparing the list with the raw data makes for
faster and more accurate error checking.

The program will also accept non-food information, such as the social
or health characteristics of an individual. This information, entered in
either words or numerical codes, is not used by the program, but
simply echoed in the results. The results will then combine both non-
food data and the calculated nutrient amounts, which can be read
directly by standard statistical programs.

5.5 Processing

MicroNap sorts all foods consumed by an individual according to the
day, location and meal category registered for each food item at the
time of data entry. The total nutrient content of the food items in the
same categories is calculated before the nutrient contents of various
categories are combined as requested by the user.

Any number of days, locations or meals can be coded during data
entry and the nutrient content of any of the categories can be either
summed or averaged for any combination of categories. For example,
calculating the nutrient intake over several survey days can provide:
the amount for breakfast on the 1st day and compare this to the
intake on the 2nd and 3rd days, to detect the effect of data collection
methods. Alternatively, if the user has coded the source of food eaten
instead of the location, it will be possible to determine whether store
bought food contributes a greater nutrient density to breakfasts than
home produced food.

Another feature of MicroNap is the ability to group the separate food
items consumed by individuals in groups defined by the user. In this
way the nutrient contribution of a specified group of foods in the food
consumption record can be identified, instead of the nutrient content
of all foods in the record. Any combination of food items, or a single
food, can be defined. The program will use only the foods specified
and ignore the nutrient content of others that appear in the food
consumption data being processed. Being able to ignore traditional
food groups, which are based on major nutrient composition, is
particularly useful for studies where the content of food components
such as sugars or fats separate foods rather than major nutrients.

An important feature of the program are the warning messages it
generates when nutrient data called for by the program is not present
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in the database. Not all foods registered in the database will have
content values for each of the nutrients and missing data may mean
that nutrient intakes for the nutrient are underestimated. Results can
therefore be checked for completeness and the user can judge the
importance of the missing values in drawing conclusions from the
results.

5.6 Presentation of results

The tables of results are intended for use by professionals. The
format of the tables is defined by the instructions for processing.
Storing the results on disk in a standard ASCII file allows the user to
compare intakes with recommended values and to use statistical
programs.

The program can compare the dietary nutrient amounts to
recommended intakes for individuals. The program averages the
results for any number of days of individual intake and can also be
printed or saved on disc for further statistical analysis. The most
recent Canadian recommendations for adequate nutrient intake are
used in the program. A number of constants are used to calculate
recommended intakes for 16 nutrients, applicable to all age and sex
groups. These constants will differ between countries and all
constants can be changed by the user. Not only does this make the
process transferable between countries, but it also allows users to
update the calculations as research leads to new conclusions on
nutrient requirements.

Statistics have been left out of the MicroNap program because
powerful software already exists to calculate either descriptive
statistics, such as standard deviations and distributions, or probability
tests. The output of MicroNap is therefore used directly in such
programs as SAS, Statpro or SPSS. The output can be divided in two
types: either printed tables which are defined by the way the user
combined the dimensions, or unlabelled listings of nutrient amounts
that provide the same information but that can be read by statistical

programs.
5.7 Management of programs

The series of programs facilitate much of the work associated with
processing and interpretation of food consumption surveys. Though
easy to use, procedures involve a number of complex technical steps
over which professionals need to maintain control. Hence there are
two areas that need special attention when these programs are used
in professional work.

Firstly, the management of the database will require a set of careful
rules and guidelines. It is clear that the flexibility of the program to
change the nutrient composition recorded in the database gives the
advantage of using locally representative values in professional work
and keeping such values up to date. The disadvantage is that any
individual user can alter the values without knowledge of other users
or change values on the basis of inconsistent and low quality source
data. Such decisions would weaken the reliability of the nutrient data
and subsequent dietary analyses would be inadequate.

Managing the database will therefore mean: defining the criteria for
any changes; outlining the procedures whereby any changes are
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made; identifying the staff position(s) who have the responsibility to
control and implement changes; set up a mechanism (committee)
through which to decide on the need for any changes and the
reliability of technical information. Without adequate management the
data in the compositional tables will become professionally useless.

Secondly, the procedures for coding dietary information need for be
defined. Choices of foodcodes from the database vary between
professional people and consistency is difficult to achieve. In addition,
decisions on the amounts eaten will vary. To minimise the effect of
these variations on the results of the analysis, professionals working
with the same database in the same locality should use standard
procedures. it may be possible to develop standardised coding criteria
as part of data entry routines. Such data entry software will facilitate
both the recording of dietary information and the entry of this data in
computer storage. Procedures adopted by the majority of
professionals will be very important for maintaining reliable results in
clinical and community studies that require measurement of dietary
factors.

5.8 Availability of MicroNap

The program is available at the present time in a preliminary version,
which is supplied with a 50 page manual. The Department of Nutrition,
University of Manitoba can be contacted, attention

G.P. Sevenhuysen, to order copies. Current price: CN$ 800.—.

In the near future the marketing and distribution of the program will be
carried out by MCALC, the Manitoba Computer Assisted Learning
Centre. This company expects to start work on new versions of the
program. Changes to the program will improve ease of use and
update the manual information. As a result, the program will be of
interest to member of the public as well as professionals.

In fact two versions may be available by October 88, one professional
system similar to the current program in functions and flexibility, and
another system for use by the public that is less complex. Prices have
not yet been established for either system. The professional version of
the program will be provided with support for the user and advice or
data for the database.

None of the program versions will be sold with a nutrient database.
Users are expected to enter their own data on foodcomposition.
MCALC can provide datahbase information when requested, but this
information is not sold. Hence, public data, such as the Canadian
Nutrient File, can be provided free of charge. Copyrighted databases
such as the Tanzanian database for use in East Africa, can only be
provided to users who pay the developers of the database for the use
of the information. The simpler version of the program will be provided
with a short database with values from of the Canadian Nutrient File.

For further information of MicroNap software, contact:

MCALC

340 Education Blg.
University of Manitoba
Winnipeg R3T 2N2
CANADA

Tel.: (204) 474 6621
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