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The purpose of this study is to increase the accuracy, reliability, and precision of food composition data and, in consequence,
better approximate nutrient intake estimations and recommendations. To do this it is necessary to specify and taken into
acount factors that play an important role in the variation of composition in order to avoid excessively broad dispersions and
irregularities in data distributions. This implies the presentation of representative and, as consequence, extrapolable data,
with nutritionally grounded confidence intervals. This studv suggests a methodology that better approaches the accuracy,

reliability, and precision of food composition data.
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OBJECTIVES

The main objective of this work is to propose a methodology
that will obtain representative food composition data and, as a
consequence, permit the extrapolation to similar foods, which
fall in a preestablished range based on nutritional criteria. This
work attempts to identify the uncertainties in the process of
compiling food composition data in order to improve the actual
results obtained of food composition.

INTRODUCTION

In the last decade, epidemiological studies in nutrition in
Spain led to the somewhat unexpected conclusion that the major-
ity of apparently healthy subjects were below the recommended
daily nutrient intakes. DRIs.'~7 (Dietary Reference Intakes) as-
sumed that there has been some lack of precision in the former
methods. The old intakes recommendations carried an overesti-
mation due to the generalization process, among other potential
factors of imprecision.**

*Oral presented in 4th International Food Data Conference. Bratislava,
August, 42-26, 2001.
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representative samples. nutrients, non-nutrients, requirements, DRIs

Current interest in the relation of diet and health has stimu-
lated and increased the demand for food composition data. Many
researchers made efforts to optimize the nutritional evaluation
based on food composition tables (FCTs). In any quantitative
study on human nutrition, information on the nutrient composi-
tion of foods is essential to estimate adequate nutrient and energy
intakes to meet the requirements. Although, the big differences
are not great, they can play an important role. but not necessar-
ily a parallel role, in the nutritive value.'” It is also necessary to
determine food consumption related to risk assessment, which
means evaluating the role of dietary modifications. However,
the studies are limited in assessing dietary risk and clarifying
etiologic relationships because there is a lack of detailed infor-
mation on both nutrient and nonutrient content of many foods. !
An important use of FCTs is that it could be the basis to develop
supply policies.'?

Foods are often complex chemical and physical entities in
which physiologically active ingredients are not present in pure
form and the physiologic effect may be due to synergy between
several compounds. In addition to the problems created by a lack
of biomarkers other challenges exist in developing appropriate
study designs for foods.'* The optimization of methodology to
contribute to a more recommended adequate energy and nutrient
intake considers specific subject groups and symmetric distri-
bution of requirements. '

Since 1945 the Food and Agriculture Organization (FAO) has
worked with member countries to increase food production and
food supplies and improve nutritional well-being.'>'® A 1983
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conference organized by the United Nations University (UNU)
proposed an international network of food data systems'” to ad-
dress the need for and limitations of food composition databases.
Rand (1987)'® considered that the majority of ECTs used in the
United States came from only one source: the data published
by the Secretary of Agriculture (They are made available to
the public through Agriculture Handbook No. 8). Haytowitz
(1995)' gave information from USDA's Nutrient Data Bank
containing a wealth of information on the composition of foods.
However, Katch (1995)* cited a government report from the
General Accounting Oftice which concluded that some of the
Handbook No. 8 nutritional data had so little documentation on
how the data were produced, that the possibility of some nutrient
values not being reliable existed, and thus, suggesting to evalu-
ate procedures to direct in a better way the generation of food
composition data. This is only one aspect of this complicated
task. International food data base design was created in 1992.%!
One goal involves minimizing errors in food sampling, chemical
analysis, the construction of food composition tables, nutrient
data bases for food groups and the use of nutrient analysis sys-
tems which required more documentation®? for non-nutrients,
for example the flavones in citric fruits.>

On the other hand, over the last two decades there has been
an attempt to develop new parameters relating to each nutri-
ent. What is more, specific fiber, fat, etc., have been tabulated
separately along with many aspects that were not considered
before.** Also, new discoveries have been taken into account
regarding the properties of many food components which can in-
teract with nutrients. Some of these substances, not previously
considered as nutrients before, exert specific nutritional func-
tions and they have been proposed to be considered as such
in some cases.”® However, the application to epidemiological
studies cause such errors, that it has become necessary to try to
develop a newer and more accurate approach.*27-2?

Since the data about food composition are used for the eval-
uation and also for the planning of nutrient intakes both at in-
dividual and group levels, one of the more important uses is to
calculate specific nutrient intakes from intake data. The relia-
bility of such calculations depends not only on the accuracy of
food-consumption estimates but also on the food-composition
data on which these estimates are based. In addition we must take
into account the difficulty of matching foods as they are eaten
to entries in those databases.!”* Moreover, they are used by a
broad range of professionals for different scientific or financial
objectives,'® so it is easy to understand the impossibility of ob-
taining a food composition databank that will be perfect for any
use. Because of this, it is better to plan their content following
a basic criterion. That is, to consider FCTs as an acceptable ap-
proximation to the real nutrient/non-nutrient content which, due
to the different precision that their use needs, these FCTs should
be taken as a correct approximation, using the methodological
statistical tools to identify and select the adequate samples for
analysis. This means that FCTs should be a scientific study of
information which describes the food component content ac-
cording to a previously established work plan and they should
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not only be data collected from different sources. Southgate and
Greenfield (1992)*! detail the principles for the preparation of
nutritional data bases and food composition tables and confirm
that “the true test of quality of a value is the accuracy with which
it predicts the composition of another equal representative sam-
ple of the food.” This argument is the general principle which
any data collection system should comply with, and this paper
is based on the endeavour to optimise any quantitative study of
human nutrition.

CONSIDERATIONS RELATED TO THE AREAS
OF COMPETENCE AND CONTENT OF FCTs

The current commercial interchanges do not facilitate the
difficult task of delinitating the area of competence of FCT
because, in spite of their content which includes fresh or pre-
pared food, and simple or complex recipes which adjust to the
needs of the area users, there are still some questions to resolve:
(1) What is the food origin, although bought in the local market?
(2) How are the data obtained for FCT? Directly from local food
analysis, using bibliographic data or are both methods used at
the same time? (3) When analysing an area product, is it taken
into consideration that its composition could be significantly
influenced by variations of local environment such as different
kinds of soil, fertilizer, water or sunlight intensity in the case
of vegetables; or differences in the types of feeding or breed-
ing animals? If it is influenced, is this shown in the FCT? (4)
If food industries from the area of competence use the data of
FCT as a reference value, do these industries consider the ori-
gin of the product they are canning and confirm it is the same
product?

The considerations regarding the content of FCTs can first
be focused from two ditferent perspectives: from the relation of
foods that should be included, and from the range of nutrients
and non-nutrients that should be specified. Another perspective
is related to the form in which the product is analysed (raw,
boiled, fried, canned, etc.) and its effects on the accuracy with
which the results are presented.

The priorities concerning the foods and range of nutrients
and other components to include have been very well described
by Southgate and Greenfield (1992).>! Also Deharveng et al.
(1999)*? have established some recommendations so that the
nutritional values from different FCTs and data systems can be
compared. On the other hand, although the inclusion of data
from raw food is sometimes questioned because of not being
consumed as such, it is fundamental to include it because of the
following reasons. (1) It is in the raw product where the possible
differences in the content of nutrients and no nutrients of foods
dependent on seasonal and geographical variations'®3*~% or on
any other environmental factor able to be identified (“control-
lable”) should be determined, which differ from the residual vari-
ability inherent to any kind of food. (2) These are the reference
points to evaluate the changes that the nutrients and other com-
ponents of the food will suffer during storage and through the
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elaboration process, including manipulation and heating.*!~*

(3) Therefore, it is concluded that all these data from raw food
are essential for the calculation of adequate conversion factors,
which will facilitate users of FCTs globally or in the stages
of transformation*® of fresh products to nutrient intakes. These
will in fact contribute to the increase of the accuracy of data and
as a consequence, the reliability of calculating specific nutrient
intakes from the food intake data.

To consider food as living matter leads us to another perspec-
tive, which is to differentiate components intrinsic from others
which are not.

In addition to the major components, foods have vitamins,
minerals, and other minor components. Some of these minor
components in many foods (but especially in vegetables), are
biologically active and can interact with nutrients in order to
change their bioavailability, or to maintain or improve their phys-
iological functions and/or to prevent diseases.?® Because they
are biological materials and because there are not two identical
individuals, there is a natural variation in their composition.

These intrinsic components suffer additional modifications
in quantity, proportion, and organic distribution induced by en-
vironmental factors, including their own feeding. Also, other
components can be incorporated to living matters by way of
their food chain or by other means. These other components do
not necessarily condition their composition, they simply join the
organisms.

This third perspective leads us to two fundamental facts:

1. Foods not only present natural variations in their composition
but also others, known or not, brought about by the media
in which they are grown. It is essential to take them into
account or to investigate them, if it proceeds, in order to
obtain homogeneous and representative food samples.

2. The need to give serious consideration to the pertinence or
not of including additives and contaminants in the FCTs and
databank must be discussed with expert assessment.

CONCENTRATION VARIATIONS IN FOOD
CONSTITUENTS

The analytical results of biological materials imply two
sources of variability: that of the material itself and that of the
method of measurement. Therefore, variability for food com-
position data include all variability attributable to sampling
plans, sample handling, analytical method, and analytical quality
control.*

The aim of this paper is to focus particularly on the study of
sampling plans, rather than on the other phases mentioned in the
reference above, which have been stated explicitly with differ-
ent perspectives by Southgate and Greenfield, 1992*'; Feinberg
etal., 19927; Holden, 1996*; Deharveng et al., 1999.*' Though
the phases sampling plans and sample handling are partly su-
perposed, the latter constitutes mainly the required analytical
protocols for the techniques used while sampling plans are the
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appropriate sampling proceedings to obtain food samples repre-
sentative of the population of origin (e.g. wide group of individ-
uals from which a reduced but representative sample has been
extracted to be analysed).

Because food is a biological material, another range of vari-
ability must be added to the inherent (residual) variability.
This other variability that must be added is caused by poten-
tially identifiable factors which influence the analytical resuits.
These causes of variability mentioned before, could be gener-
ally named as “‘environmental factors that influence inner con-
stitution of living matter, and are sometimes cited as possible
causes of irregularities in the distribution of obtained data. This
is not considered enough, and therefore these causes should be
taken into account and their connection with the analytical re-
sults should be investigated.

The distribution of irregular data with excessive dispersion
is, in principle, an indication of sample heterogeneity. It might
be that the distribution of some nutritional relevant component
is not apparently Gaussian, but it is impossible to know if it is
really not Gaussian, without any further research. However, it is
more reasonable to suppose that any quantitative variable could
be studied according to the Gauss Law and try to find out, as far
as possible, the cause of the heterogeneity.

It is necessary to collaborate with professionals from other
areas such as agriculture, stockbreeding, fishing, fish-farming,
etc., in order to obtain information about the original population
of the food, that is, to obtain information on raw materials and
breeding, cultivation or fishing conditions. An incomplete study
of the population can lead to apparently correct conclusions,
which are really unacceptable.*

The lack of representative sampling can increase the degree
of bias in the estimates of central tendency and cause errors in
the estimates of variance. Bias or lack of precision in component
estimates will contribute to erroneous conclusions in scientific
investigations of the effects of dietary intake.*®

REQUIRED CONDITIONS OF REPRESENTATIVE
SAMPLE

This objective is not new and many researchers have been
making an effort to propose different ways to resolve the re-
quired conditions of the representative sample. Southgate> has
compiled the data quality of sampling.

In order to have a representative population sample, the sam-
ple must be homogeneous, randomized and of adequate sample
size. However the way in which the population is considered
representative depends on the goal of the study. This means that
if one makes a pool (proportional or not) of the whole sample
which constitutes a universe of each food in which the global
mean and standard deviation is comprehended as the totality of
the universe of each food, it could be statistically correct. How-
ever, the use of these studies leads to a virtual situation, where
the majority of the samples and the majority of the situations
could be far from reality. This, also plays a role in the nutritional

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



332

studies. In addition, a greater number of sample sizes could be
required among other broad imprecision, strictly from the point
of view of food composition. The reason why the results must
be presented as a pool, divided in groups or alone, depends on
if they have similar or different amounts nutrients composition,
respectively. Because of this, we consider that expressing the
results as a mean and standard deviation is not enough. Before
deciding whether to present the results together or separately. it
is necessary to check the similarity or difference of the samples.
In addition. it must be kept in mind that results should be pre-
sented as maximum and minimum values give the range infor-
mation in which the data fall, but at the same time the maximun
and minimum values are the two less probable possibilities. For
example, one must decide if the mangos that have a minimum
carotene content (16 g) should be taken together with the other
varieties of mangos with 420 jg B-carotenes content.”® Inde-
pendently and before considering the new conversion factor to
vitamin A.*" that choose if the sample with must be take together
with the sample without. Also one must decide if the mussels.
which have a seasonal difference more than 20% of the pro-
tein content and also have a difference in fat content over 24%.,
should be included as a mean."!

Specifically the proposal/goal of our present work assumes
that the sample must be: (1) Homogeneous in all factors which
are already known to have an influence on the experiment or
if’ suspected that they could have, so that everything will co-
incide except what is being studied. In this way, excessive
and irregular dispersions in data distribution will be avoided.
(2) Randomized in order to eliminate the risk of systematic er-
ror or bias of the sample that might occur due to other possible
factors of influence still unknown to the researcher. (3) An ad-
equate size in order to obtain a range of variability (confidence
interval to the arithmetic mean in the population), whose max-
imum range is prefixed when planning the work. With good
homogeneous sample criteria, the size does not need to be ex-
cessive.

The statistics give different strategies of sampling that help in
the theoretical design of the experimental work must be selected
in function of the final objective. This work gives a simple appli-
cation of the statistics to achieve the objective mentioned above.

PROPOSED METHODOLOGY TO OBTAIN
REPRESENTATIVE SAMPLES

To elaborate an FCT it is necessary to differentiate two
phases:

(1) To decide which food must be included in the FCT.
(2) To plan the best approach to obtain data nutritionally useful
food composition data.

Xtto/v/n—1 ()

The priorities when including a food in a FCT should be the
marketing, consumer patterns, etc.. many researchers agree on
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this point.>*3¥¥% After this phase, this information related to
the market share or volume sales, among others, of each food
kind, should not be used as proportional factors to decide the
homogeneity of the food sample because this information does
not directly affect food composition. That is, when the aim is
to elaborate a databank at a national level, and a food is needed
to be sampled in order to determine its composition, the pro-
portionality of sales and consumption patterns are essential to
decide which variety/ies to include or in which location/s the
sampling should be carried out. However, once this decision
has been made, the different kinds of samples included must
be equally considered. Because. if at any of the experiment’s
phases it is appreciated that the results among samples differ
significantly, the foods are different in terms of composition and
the results will be presented separately. But if they do not dif-
fer, what is the need of keeping proportionality if they are the
same”?

On the other hand these studies are also a prime source of
orientative information of the factors that could play a role in
the food composition, such as those referring to the geographic
source of food, which is essential to evaluate the possible in-
fluence of local factors; the seasonality in which they are sold
or used for the industry: post harvest, slaughter or collection
handling, including maximal storage time and conditions. The
date and sampling beginning (at the field, wholesale or retail
level, which is not necessarily the same for the different food
groups) will be based on this information too. In this phase
also, it must be decided as to which foods it is possible to ob-
tain representative samples and which not. It would be useful
to establish a marked difference between a “single” or “mixed”
(multi-ingredient) food.!” Because it is easier to obtain repre-
sentative samples from raw materials and those derived products
which, even whilst containing another ingredient apart form salt,
have a less variable formula and are also used as raw materials for
domestic use, than from multi-ingredient recipes. Thus, in case
of precooked dishes and other commercial “mixed™ recipes, the
actual information regarding the constituents of the elaborated
product can be included in the label. However, one possibility
of including foodstuff as eaten in FCTs, could be to selected
by means of correct sampling, some recipes and the elaboration
conditions of some of the more commonly consumed dishes
by the population, according to their area of competence, and
then process them according to their habits but under controlled
conditions and, citing the ingredients, their proportions and the
elaboration conditions, showing the analytical results of the pre-
cooked dish in the FCT.

a/vn—1 (2)

To achieve the second phase the aim must be the nutritional
usefulness of the data. And our proposal to obtain representative
samples of the food is explained and developed in the following
four milestones which overlap in time, and they are shown in
Figure 1.
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e Establishment of data precision (max CI)
o Establishment of significance level (p)

|

FOOD

I

o Bibliographic data and/or
e  Own results

PILOT EXPERIMENT

o Selection of priority constituent/s
e Preestablishment of homogeneity criteria
e Calculation of the adequate random samples’ size

|

e Bibliographic data and/or
e Own Results

FINAL EXPlERIMENT

e Corroborate whether the
preestablished homogeneity
criteria are correct or not

l

NO CORRECT
|

o Establishment of homogeneity criteria
¢ Calculation of adequate random sample’s size

/

RESULTS

CORRECT

Figure 1 Proposal procedure to obtain representative samples.

To Formulate a General Vision of a Procedure to Establish
Homogeneity Criteria of Sample.

If there is insufficient or no previous information on the com-
position of a food, a pilot experiment should be carried out on
small samples. These first estimates help to establish the homo-
geneity criteria of the samples in relation to the factors of influ-
ence which are suspected to alter the concentration of the food
constituents. For example, variety, cultivation in a greenhouse
or in the open air, and the geographic origin (which involves the
kind of soil, the type of water used for watering, etc); variety
of breed confronted with intensive or extensive types of animal
farming (which implicates a different feeding and the possibility,
or not, of using growth enhancers), etc.

For the pilot experiment of this food, as many random sam-
ples (number of sample units n < 10) should be extracted
as groups obtained by combining the factors of influence. If
one food (a concrete species) is considered a population, these
groups are subpopulations theoretically homogeneous in rela-
tion to the factors of influence, extracting one sample out of each
of them.
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Although provisional, due to the small sample size, the re-
sults of the analyses provide information about the population
which constitutes that food, and based on the results it is decided
whether to continue with the previously established subpopula-
tions or regroup or subdivide them with other homogeneity crite-
ria, or even not to subdivide the population because no important
differences are appreciated.

Once the decision has been made, an arithmetic mean () and
a standard deviation (o) will be obtained for each food’s com-
ponent of each apparently homogeneous sample (established on
the basis of the results obtained in the pilot experiment), which
will be used both to calculate the sample size suitable to carry out
the definitive experiment. The definitive experiment will confirm
whether the homogeneity criteria established with the results of
the pilot experiment are correct or not. To carry it out, as many
random samples as it has been decided in the pilot study must
be extracted, but of size “n” (whose calculation will be later
discussed).

Figure 2 shows a concrete case in which three varieties must
be analysed: A, B, C, of a vegetable species X which is grown in
both a greenhouse and in the open air, and whose major cultivars
are located in two different areas of the country.

Because of the lack of sufficiently documented bibliographic
information, a pilot experiment in which variety, type of culti-
vation and geographic source will be confronted, is proposed.
From the results of the pilot experiment it follows that no dif-
ference seems to exist among varieties. Therefore they group
together, but the differences between the type of cultivation and
geographic source remain. Four subpopulations are thus consti-
tuted to carry out the definitive experiment.

During the course of this experiment it is appreciated that
the small differences initially observed in the pilot experiment
between the geographic source of both types of cultivation are
not significantly important, but a meaningful and important dif-
ference among the analytical results of each kind of cultivation

Green House Open Air
Nenh _ABC)
l Food X |
Aj B G A"l B'(C
A, ByG, AL BL,C,
Green House O;:>en Air

Technical Process
Influence

Seasonal Variation

Figure 2 Sampling example to establish homogeneity criteria.
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remains. It is decided to group together the samples of both
geographic sources and the adequate sample sizes are again cal-
culated using the ¥ and o obtained from the analysed units up
to then from each kind of cultivation, which might be enough
or not. When finishing the definitive experiment, if there is cor-
roboration of significant differences between the results of both
types of cultivation, this difference will be shown in the analytic
results and presented in the FCTs.

Also, the varieties grown in the open air are seasonal, but
those grown in greenhouses are cultivated all year long. Con-
sequently, these last ones can be used to elaborate studies of
seasonal variation. On the other hand, it is known that two of the
varieties grown in the open air are used to make canned food of
the product. Because of this it is possible to study the influence of
the technological processes on them. The same procedure could
be used to study the influence of storage time and conditions,
manipulation, other heating processes, etc.

To Establish the Precision of Results and Calculate Adequate
Sample Size

The desired precision of the results to be shown in the FCTs is
decided at the beginning of the experiment; that is, the maximum
width of the confidence interval (CI) which must accompany the
arithmetic mean of each food constituent when the final results
are shown in the FCTs, are established at the beginning of the
experiment. The appropriate sample size (n) depends on the
precision required.

To predetermine the appropriate “n” of the samples to carry
out the definitive experiment, three known values are used the
X and o obtained from the pilot experiment, and the maximum
limits of the CI established.

The CI for the means of the population is: (Formula 1), where
(Formula 2) is the standard error; t is the Student corrector co-
efficient, it is tabulated and depends on the sample size and the
established security level (for example, 95%). As “t” depends
on *n” and “n” will be predetermined, t = z = 2 is established
(This is an approximation to the normal distribution for 95%
security).

Different Guidelines Used to Fix the Maximum Limits of the
ClI of Each Food Constituent:

« the first, which is based on general statistic criteria for bi-
ological distributions, establishes that it is usual to set the
interval (Formula 1), so that the proportion represented by
value (Formula 3) with respect to the population mean, which
is estimated from the sample mean (¥), in no case exceeds
20% (relative error < 0,2).52

to//n — 1 3)
Ja=i
1/ =1 6.2 5 to//m =T £02% = Clmax.:% £ 0,2
X

4)

With the above mentioned approximation (t = z = 2), the fol-
lowing equality for the calculation of the adequate “n” of the
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sample is established.

2202

(0,2x)?

to/vn—1=20/vn—1=02% > n= +1 ()

 The second guideline proposes that the maximum CI margins
(X £Y) are fixed according to nutritional criteria. It would be

sufficient to establish the equality (Formula 6) and take out
49

[ L]

n” in order to predetermine the appropriate sample size.

Y =20/vn -1 (6)

It is important to base the maximum width (£Y) of the CI
on nutritional criteria, since these will dictate the later statistical
significance of the differences. That means, the basis to establish
the significance or not of the differences found in the concentra-
tions of each food component in the definitive experiment, will
be nutritional based criteria. The goal must be to establish these
maximum widths in accordance with the ranges of correspond-
ing human nutrient requirement estimates because, if one of the
principal uses of the data is to value and plan nutrient intake,
it seems logical that the maximum range of variability (CI) in
which data oscillate should be that dictated by requirements, al-
ways when it is possible. Otherwise, how can good assessments
or recommendations be established, or acceptable estimates of
nutrient intakes be made?

The key is to obtain not only satisfactory estimates of food
composition data, but at the same time as Beaton?’ considers,
the development of knowledge of human nutrient requirements
of nutrients.

Selection of Prime Constituents of Sample

When the homogeneity criteria are set in the pilot experiment
it should be decided in relation to an which component or com-
ponents they are established, since each analysed sample has
shows several.

Different situations might occur which should be resolved ac-
cording to reasonable nutritional criteria. One of these could be
to give priority to those components from which a specific food
is the main contributor to the diet. Let us suppose, for example,
the situation in which the protein concentration of a vegetable
with a low protein content has to determined It might occur that,
although the protein concentration oscillates above 20% of its
mean (30, 2Xx), it does not exceed the acceptable preestablished
CI for the protein and therefore, the sample, although dispersed
“per se,” is homogeneous in relation to the protein requirement
range. This means that the protein does not need to be submit-
ted to homogeneity tests in that particular food. The same may
happen with other components of which the food is not a princi-
pal contributor, and this is one of the reasons for proposing the
establishment of the maximum CI of each nutrient according to
the nutrient requirements rather than according to the maximum
interval X £ 0,2x.

A different case would be that of a food which is the main
contributor to the diet for two of its components both of them
suffering significant important variations in their concentration
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due to the influence of one or more environmental factors. If
these concentration fluctuations are so discordant that it is impos-
sible to establish joint homogeneity criteria, the solution will be
to establish independent homogeneous subpopulations for each
main component in relation to their influence factors or factors,
expressing this subdivision and the results obtained in the FCT.

A similar situation is found when calculating the appro-
priate sample size. Logically, the same component as that for
establishing the homogeneity criteria will be selected and. if
there were several of these, it would be reasonable to prede-
termine that what requires the largest sample size; that is, the
more greatly dispersed (greater variation coefficient) or less
secure (greater probability of error *p").*

Another factor that has not been considered until now which
can affect the homogeneity criteria, is that of water. Although the
water content influences the organoleptic properties of a food,
as it is a component of the same it would be absurd to establish
an acceptable maximum CI for its concentration. In this case
it is more useful, for signification reasons, to take the CI max.:
X £ 0,2% according to statistical criteria.

It could be that following the analytical protocol for deter-
mination of the humidity content in different samples from the
samefood, the water content varies significantly from one sam-
ples to anothers. In these cases, and since FCT results refer to an
edible portion of 100 g, it would be correct to give this informa-
tion. Itis essential that the food's water content is shown in FCTs
in order to be able to correctly identify and compare the foods.*

Proposal of Statistical Probes to Obtain Homogeneity Criteria
and Proper Final Presentation of Results

In relation to the statistical tests used to establish homo-
geneity criteria, current computer programmes facilitate the
application of different tests depending on how the data obtained
adjust to normal distribution.

If representative samples are achieved, it is to be expected
that the adjustment is acceptable even with samples that are less
than thirty units (n < 30), and it would be sufficient to apply
the Student corrector factor. However, if all attempts fail, the
median and non-parametric tests can be used. These will permit
two or more samples to be compared in block, although with
less precision. On the other hand, these non-parametric tests
can be useful at the pilot study when, having small samples,
it is intended to contrast hypotheses in order to approximately
establish the first homogeneity criteria.

For normal distributions, the computerized analysis of
variance offers different possibilities for block evaluation of
a sample group’s homogeneity with respect to one or several
influencing factors. This test will be complemented with others
that particularize the difference between means minimizing
the error, and with the covariance analysis which permits the
detection of the influence of underlying factors, if this happens
to be necessary.

It should be remembered that from each “random sample”
(constituted by “n” units) as many “simple random samples”
(constituted by “n” units) as components analysed are obtained,
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and that confrontations between samples are carried out for
each component separately, with the above mentioned priori-
ties, milestone 3. Obviously, from each unit of simple random
sample will be extracted so many aliquots needed such as the
corresponding analytical protocol requires.

At the end of the definitive experiment, an arithmetic mean
X and a standard deviation o are obtained for each component.
Since the data are useful as being attributable to other similar
portions of the food which is being analysed, the results obtained
from the samples should be generalised. This generalization is
based on another concept (mentioned before): the standard er-
ror (Formula 7), which measures the imaginary dispersion which
would show the successive means obtained given the hypothet-
ical repetition of the experiment.’! Therefore, if the mean of
the population is estimated from the sample mean, a dispersion
range must accompany this, and this is the confidence interval.

Sm=o0/vn-1)

The CI of 95% (p < 0,05) for the mean of the population is
X % 2S,, in the Gauss Curve, and ¥ % tS;, for small samples
(n < 30).

If all the homogeneity and appropriate sample size criteria
previously mentioned have been followed, this confidence in-
terval should not exceed in terms of width the maximum CI
prefixed for each food component. From the above mentioned it
can be deduced that the recommended final presentation of re-
sults are three data: the mean, the CI and the established security
level.>'3* This last one could be indicated in the general form
at the beginning of the work, and it is enough.

(Formula 8), along with their units of measurement.

(7

X(CI195%: x —tSp, to X +tSy,) 8)

CONCLUSIONS

It is recommended for data accuracy in relation to sampling,
that the importance of studying and getting to know food popu-
lations be stressed before the presentation in FCTs or inclusion
in databanks of their component concentrations. When neces-
sary, specify any important nutritional differences encountered
and their effect in the corresponding section for each food.
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