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In the B.Eo rnatter, I should l1ke to lnform you as followst .

Deterrnlnatlon of the physlologlcal calorlfto value of foods
1s, to an thcreaslng extent, belng carrled out by means of con-
ventlonal factors, slnce the dlfferences 1n the dlgest1blllty
degree of varlous- food lngredlents and the lnd1v1dual dlfferences
of d1gestlblllty of varlous nutrlents do not alLow o{ ? physlo-__
loglcal calor1flc value belng consldered, vrhlch would bq generally
UtiOfnS. At theln Sesslon, held f.rom 10 - 14 October L972 (cf . 

-No. B of the Report on the Sesslon), the Codex Corrrmlttee on Foods
for Speclal Dletary Uses also reconunended the converslon factor
of 4 kcal/e for oai.bohydrates and aLbumenr &s welL as that of
9 Roal,/g f or fats.

ullth regard to the lrnnlnent replacernent of ftealorlen as unlt
of measurement for the physlologlcal calonlflo value of foods
by the lnternatlonal trnit- of measurenent rr jouLen, oonventlonal
c6nverslon factors should ].lkevrlse be lntroduced, ln order to
obvlate from the verlr beglnnlng any exeggerated exactltude (e.8.
4.186 . 4 = 16r?44).- It would appear to be advlsable that {ppro-prlate factors be dlscusded at lnternatlonal level, lD uhlch case
Lhe CoAex Commlttee on Foods for SpeclaL Dletary Uses mlght be the
sultable forum.
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Enolosed henswltb 'f Bend you a oontnlbutlorl of the
Fedenal Bepubllo of Oerrmny wlth the reguest to. folrward.the prppoEalg oontar.nod theretn for the oomputatl.on gf, ' '
the physlofoglaal oalorlflc value of foods 98 a tlorktng

Yours ereIyl

(Dr. ',t\#"i)
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1n p?rIloulart ComqutatJ'on 1LJou1eg.

I. I

I

The energy content of foods, the ao-calIad physlologLcal

calortflo value, 4as httherto been lndlcated ln kcal' on

conventlng suoh value lnto. Joules, bhe qUestlon sh6u1d, flrst
of all, be olarlfled, ,as to whlch caloi^le ls comlng lnto colr-

slderatlonrTherespeotlveequlva}entslnJoul.esareas
follows! r

'1

1

I

thermoohemlcal oalorle
I!-degree calorle

aa 4.184 Joulss
E 4.1855 Joules

lnternatlonal. steam-tabIe
calorle Er 4.1868 Joulee.

The l5-degree oaLorle ls lndlcated, here by flve elgnlflcant
dlglte. Th9 two other. r.mlts each'oorrespond e)€ctly to the

glven numerLoaL valuee. The oplnlon held by some nutrlologlsts
that the qplt of measurement appllcable 1n thelr donraln ls 'the

l!-degree calorle, ls wrOng (Ames, s,R,l J, Amer. Dletet. AssOO.

lf., 4t5 l-Lgl}_7r, The commlttee on NomenoLature of ths Inter-
natlonaL Unlon of Nutrltlonal Sclences have declared the thermo-

chemlcal calorle to be af blndlng'app3.1cab1l-1ty for thelr dornaln

(Harper, A.E.t J. Amer.Dlete!.Assoc . fl, 416 /.-L9Ta-7);

The dlfference of thermoohemloal calorle mlnus l5-degree

caLorle Leaves, of cburse, only + O.OO15 J and thus + 0.076 fi:
In vlew of these fagts, the Jolnt FAO/WHO ad hoc Expent Commlttee

. on Energr and Proteln Requlrement6 tra.s, on tho basls of the thermo-

ohemlcal oalorle, determlned thab

1 0a1 * 4.184 r (exacrrv) (Hl$:Tlil:.n::r;3r.Iiiil 
.
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Reverse ootrputatlon shows that

1 il - O.21gAo57 c&I.
Thlg value has beerr rounded-off by the

obvlously
exact and

1 J - 0.279 ca] ,
on the grourrcls that the dlfferenco
the rounded-off value arnounts onty

&.tne Comrulttee to

betr,leen the
to d. ooz %.

For uslng the oonverslon factors, 1t ls of l.mportanoe
to be abLe to assess, by estlrr:ate, the error llkeLy to arlse
vrhen oontlnuously uslng nounded valuesn Suoh use results ln
the foLlowlng percentage rates of devlatlont

4.18 lnstead of 4.184r
4.2 lnstead of 4.184:
4 lnstead of 4.1841

O.2rg lnstead of O .219OA57 t
O,24 lnstead of A"279OA5TI

_ o.lo fr
+ O,78 fr
- 4.40 fi
_ o.oo2 fi
+ o.42 fi

when establlshlns convenslon factorsl lt shourd. be taken
lnto conslderatlon triat the unlts of measurement ncalorlen
and. ttJouJ.er wlrL, for a very lengthy perloh, stllr. be used
elrmrrtaneousry. rt wlrr accordlngly be posslbLe that not
only 1n lndlvldr.ral cases lndlcatlon of the physlologlcar
calorlflo varue wfu. often be converted lnto the respectlve
other unlt of measurement. rrr uslng rounded factors for
computatlon, consliierable devlatlons wl1l, ln comparlson wlth
the onlglnal vaIue, f1na1ly thus arlse. flLre uE-g__o.I__the__facto{q
4..184 and o.27?-rneseegLlveLy 1s the,ne.f-ole necessary not_ sorelv
for sclentlflc punposes.

Fon s1n[le ooarse oomputatlon, there ,lght aleo sufflce the
faotors 4.2 and O.24 respectlvely. Further roundlng-off (faotone
4 ana l,/4 respectlvely) r" only adequate for rough orlentatlon.
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For the trade ln foodstuffs, 1t vr,,ulde for praotleal rsaBonB,

Besm neoe6aary, excluslvoly to ise tho untt of merteurement 'k11o-
Eram Joglen, oorespond.lng to that hltherto used of kcal, and to
rneke such use oompulsory. It w111 only thug be posslble for the
oonsumer to become more and more acqualnted wlth, and to use

correctljr, bhe new un1! of measurement. Should lndlcablon 1n

ruegaJoLge (LO2 kJ) be allowed for the mentloned prlrpose, the sltua-
tlon for the oonsumer would doubtless beoome too exacllng.

II.

..ff the phys!.ologloal oalorlfto values of foods ars to bc

oorrputed tn kJ on the basis of the oontents of bhe varLous nutrl-
tlous eubstancos, new eonverslon factors are requlrea. In that
caser the ATWATER facbors tn kcal-/g rnust be mrrltlpllea by 4.184.
The results are conplled 1n the Table. Round,lng-off yleIds the
lndlcated vaLues. They are the same as speclfled also by the E!.t[r

Commlttee, In the adJacent colurnr, the percentage rates of
oevlatlon of the rounded values, as compared lslEh the exact values,
are lnserted. fn the case of a mly,ed food, the applleablon of
the nerv factors brlng;s about an lncrease of the values by L-2 $.
Thls should, be dlsregarded for practlcal purposes. Ir the Table,
there are conpared wlth each othen yet the ATVIATER factors ln kca/$,
recelved by reverse corrputatlons of the rounded values lndlcated
tn kJ/g. They also are, to an only lnconslderable erctentrdevlatlng
from the orlglna1 values and oonstltute practlcable values.

. As the physlologtcal caLortflo vaLues lnd.lcated ln kJ/e arebby
the faator 4.18llr hlghen than those lndlcated ln kca]-/g, the mee.n

error ts, when uslng the values as whoi-e flguresr ln the case of
new factors only hardly t/4 of that 1n the case of o1d factons.
Moreover, as aLl values concernod ane onJ.y epproximate values whLoh,
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of the faotorg ettowlng a d181t after the deoLmal polnt would

represent only a felgned ex,aotltude. Irrdloatlon of values in

./
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The last two oolurms of the Table show other proposalg

for the new f,actors. The value of 77 kl/g forr fat would,

ln that oonnectlon, seem ioo lowr &s the roversb oomputabton

results only ln B .84 lrca]/g. The vaLue of tT l<J/g for carbo-
'hydrates represents the mean value between the Values fB ana

t6 l<l/g for poly- and monosaccharldes, and 1s thus well ln
conformlty wlth the val-ues lndlcated here. III thls respect,
the value of tB kt/g shouLd only be reserved to polysaccharldes, .

vrhlLst L6 RJ/g would have to be usecl not only for monosaccharldes,

but also for dt- and oI1go-saecharldesr 8s well as for poIyols.
pre-requlslte for the appl1c-ab1l1ty of the value of tB l<l/e
for polysaccharldes 1s, honeverr the fact that they have

actuaLly been ldentlfled as such, unless the composltlon of
the food ls sufflolently knor^m. If the method. of dlfferences
Iras only been used, there should, 1n no case, be applled a va1ug

1n excese of LT kJ/e

The combustlon of aloohoL ls not complete. SmaLl quantltleB
are exoreted wlth the urlne, others esoape wlth brreathlng;.
Besides 1t 1s assurned if,rt consumptlon of l.arger quantltles results t,

1n an lncrease 1n the metabollc rate, l'toreover, the exaet
calor1f1c value 1s not 7,L, but only 7.O5 lr,cal,/g.

The value of 29 kJ/e.wouLd accordlngly be more correct than r

that of 7O kJ/e. 'Howev"rl2fi=Vchologleal reasons, lt would seem

to be more favourable, fon practlcable purposes (and thus for
the consumer) to use the ro'Unded-off value of 70 kl/g" Moneovsrl
the value ot )O kJ/g has already been lnternatlonally lntrodueed
by the FAO/WHO Commlttee mentloned beforo. The calorlflc values
computed by means of tho factor 70 kJ/g (correspondlnB to f.l kca!./e)
are absoJ.utely comparable to such as computed on the basls of,

7.O kcal/g as faotor.
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fho above speolfled reasone Ellve rlse to the followln$ new

bases for the cornputatlon of the p$slologtca1 Ealorlflo value
'of foodsr

(1) Converalon of kllogram oalorles lnto kl]ogram Joulea and
vlce versa.

I kcal ,,, ll.l84 lrJ
1 kJ Er A.279 kcal o ,

(2) Physloloplca1 oalorlflo value per grarxmet

. Protelns 17 kJ
Fats 78 kJ

Carbohydratee ln general 17 kJ
Po]ysaccharld,es 18 kJ

3:3H;"il;!,"33#ltg"- l L6 kr
A1cohol. tO kJ


