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Eighth Session of the Codex Committee

on Foods -for %pecial Dietary Uses LO be

held in Bonn

yom 9 - 14 September 10743

in particular:

Working Paper on the physio=-

lopgical calorific value of foods

In the a.,m, matter, I should like to inform you as follows: .

Determination of the physioclogical calorific value of foods
is, to an increasing extent, being carried out by means of con=-
ventional factors, since the differences in the digestibility
degree of various food ingredients and the individual differences
of digestibility of various nutrients do not allow of a physio-
logical calorific value being considered, which would be generally
binding. At their Session, held from 10 - 14 October 1972 (cf.
No. 8 of the Report on the Session), the Codex Committee on Foods
for Special Dietary Uses also recommended the conversion factor
of 4 kecal/g for carbohydrates and albumen, as well as that of

9 kecal/g for fats,

With regard to the imminent replacement of "calorie" as unit

of measurement for the physiological calorific value of foods

by the international unit of measurement " joule", conventional
conversion factors should likewise be introduced, in order to
_obviate from the very beginning any exaggerated exactitude (e.g.
4,186 « 4 = 16,744). It would appear to be advisable that appro=-
priate factors be discussed at international level, in which case
the Codex Committee on Foods for Special Dietary Uses might be the

sultable forum,
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Enclosed herewith T send you a contribution of the
Federal Republic of Germany with the request to forward
-the proposals contained therein for the computation of
the physiological calorific value of foods as a Working
Paper for the next Session of the Committee.

Yours singerely,

/

(Dr. kd%é;é)

Enecl,s --1 -



Physiological Calorific Value of Foods
in particulars Computation in Joules

! I. I'

'The energy content of foods, the so-called physiological
calorific value, has hitherto been indicated in kcal. On
converting such value into joules, the question should, first
of all, be clarified, as to which calorie is coming into con-
sideration. The respective equivalents in joules are as
follows: .

‘1 thermochemical calorie = 4,184 joules
1 15-degree calorie = 4,1855 joules
1 international steam-table

‘ calorie = 4,1868 Joules.

The 15-degree calorie 1s indicated here by five significant
digits., The two other units each ‘correspond exactly to the
given numerical values. The opinion held by some nutriologists
that the unit of measurement applicable in their domain 1s the
15-degree calorie, is wrong (Ames, S.R.t J. Amer., Dietet, Assoc.,
57, %15 /71970_7). The Committee on Nomenclature of the Inter-
national Union of Nutritional Sciences have declared the thermo-
chemical calorie to be of binding applicability for theilr domain
(Harper, A.E.1 J, Amer.Dletet.Assoc. 57, 416 /71970_7).

The difference of thermochemical calorie minus 15-degree
calorie leaves, of course, only + 0.0015 J and thus + 0,036 %.
Tn view of these tayts, the Joint FAO/WHO ad hoc Expert committee
_on Energy and Protein Requirements has, on the basis of the thermo-
chemical calorie, determined that

1 Qal - = 1‘]’-184 J (emctly) (Wld.Hlth.OI‘g.ﬁeclm.REp.
' Ser.1973, No. 522, p.l3).
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Reverse computation shows that
1 J = 0,2390057 cal.
This value has been rounded-off by the a.m, Committee to

obviously on the grounds that the difference between the
exact and the rounded-off valuesamounts only to 0,002 %.

For using the conversion factors, it 1s of importance
to be able to assess, by estimate, the error likely to arise
vhen continuously using rounded values, ©Such use results in
the following percentage rates of deviationg

4,18 instead of 4,184 - 0.10 %
4.2 instead of 4,184 + 0.38 ¢
4 instead of 4,184: - 4,40 %
0.239 1instead of 0.2390057: -~ 0,002 %
0.24 instead of 0.2390057: + 0,42 &

When establishing conversion factors, it should be taken
into consideration that the units of measurement "calorie"
and " joule" will, for a very lengthy period, still be used
simultaneously. It will accordingly be possible that not
only in individual cases indication of the physiological
calorific value will often be converted into the respective
other unit of meaéurement. In using rounded factors for
computation, considerable deviations will,in comparison with
the original value, finally thus arise. The use of the factors
4.184 and 0,239 resrectively is therefore necessary not solely
for scientifiec purposes.

For single coarse computation, there might also suffice the
factors 4.2 and 0.24 respectively. Further rounding-off (factors
4 and 1/4 respectively) is only adequate for rough orientation.
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For the trade in foodstuffs, it would, for practical reasons,
seem necessary, exclusively to use the unit of measurement "kilo-
gram joule", corresponding to that hitherto used of kecal, and to
make such use compulsory. It will only thus be possible for the
consumer to become more and more acqualnted with, and to use
correctly, the new unit of measurement. Should indication in
nega joule (J.O—j kJ) be allowed for the mentioned purpose, the situa-
tion for the consumer would doubtless become too exacting.

II.

.If the physiological calorific values of foods are to be
computed in kJ on the basis of the contents of the various nutri-
tious substances, new conversion factors are required. In that
case, the ATWATER factors in kcal/g must be multiplied by 4,184,

The results are compiled in the Table, Rounding-off ylelds the
indicated values, They are the same as specified also by the a.m.
Committee, In the adjacent columm, the percentage rates of
deviation of the rounded values, as compared with the exact values,
are inserted. In the case of a mixed food, the application of

the ney factors brings about an increase of the values by 1-2 %.
This should be disregarded for practical purposes, In the Table,
there are compared with each other yet the ATWATER factors in kcal/g,
received by reverse computations of the rounded values indicated

in kJ/g. They also are, to an only inconsiderable extent,deviating
from the original values and constitute practicable values, - '

, As the physiological calorific values indicated in kJ/g are;, by
the factor 4.18%4, higher than those indicated in kecal/g, the mean
error is, when using the values as whole figures, in the case of
new factors only hardly 1/4 of that in the case of old factors.
Moreover, as all values concerned are only approximate values which,

- ) e
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with regard to individual foods, vary significantly, indication
of the factors showing a digit after the deocimal point would
represent only a felgned exactitude. Indication of values 1n
whole figures is accordingly absolutely adequate,



: 2
Nutrients Content of utilizable energy ' _ .
keal/g - ki/ &g deviation of rounded | rounded value onwmw proposals
exactly / rounded- value kJ/g_from exact| of kJ/g showing, for rounded
: ‘ off value /°% 7 on reverse compu- value in kJ/g
tation,kcal/g
a._ b
Proteins ho | 16,74 17 + 1,6 4,06 ¥ 17
Fats 19,0 37,66 38 + 0,9 9,08 . 3T 38
Polysaccharides 4,2 17,57 18 + 2,4 4,30
Mono-, di- and . 17
oligosaccharides
Polyols _ 3575 15,69 16 + 2,0 3,82 16
alcohol 751 29,71 20 -+ 1,0 T,17 29

a = Report of the Subcommittee on Metrication of the British National Commi ttee
for Nutritional Sciences of the Royal Society, Proc.Nutr.Sos, 21, 239 N 19727

b = Harper, A.E., J. Amer.Dietet.Assoc. 57, 415 /71970 7

—
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The last two éolumns of the Table show other proposals
for the new factors. The value of 37 kJ/g for fat would,
in that connection, seem toc low, as the reverse computation
results only in B8.84 keal/g. The value of 17 kJ/g for carbo=-
‘hydrates represents the mean value between the values 18 and
16 kJ/g for poly- and monocsaccharides, and is thus well in
conformity with the values indicated here. In this respect,
the value of 18 kJ/g should only be reserved to polysaccharldes,
whilst 16 kJ/g would have to be used not only for monosaccharides,
but also for di- and oligosaccharides, as well as for polyols.
Pre-requisite for the applicability of the value of 18 kJ/g
for polysaccharides is, however, the fact that they have
actually been:identified as such, unless the composition of
the food is sufficiently known. If the method of differences
has only been used; there should, in no case, be applied a value
in excess of 17 kJ/g.

The combustion of aleohol is not complete, Small quantities
are excreted with the urine, others escape with breathing,.
Besides it 1s assumed that consumption of larger quantities results
in an increase in the metabolic rate, Moreover, the exact
calorific value is not 7.1, but only 7.05 kcal/g.

The value of 29 kJ/g would accordingly be more correct than ' .
that of 30 kJ/gz. ‘Howeverf?ﬁsychological reasons, 1t would seem
to be more favourable, for practicable purposes (and thus for
the consumer) to use the rounded-off value of 30 kJ/g. Moreover,
the value of 30 kJ/g has already been internationally introduced
.by the FAO/WHO Committee mentioned before. The calorific values
computed by means of the factor 30 kJ/g (corresponding to 7.l kecal/g)
are absolutely comparable to such as computed on the basis of
7.0 kcal/g as factor. -
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The above specified reasons give rise to the following new
bases for the computation of the physiological valoriflc value

‘of foodss

(1) conversion of kilogram calories into kilogram Jjoules and
' vlice versa. '

; 1 kecal = 49184 kJ
1 kJ = 0,239 kecal,

(2) Physiolopical calorific value per grammeg

Proteins 17 kJ

Fats 38 kJ

- Carbohydrates in general 17 kJ
Polysaccharides 18 kJ

Mono-, di-, and oligo=- } 16 kJ

saccharides, Polyols
Alcohol , 30 kJ



