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INTRODUCTION

Of late years a number of discussions have started on the
backgrounds of the analysis of meat products, in particular concerning
the Feder number (6, 13, 16, 22).

With a view to the efforts made to harmonize the various
legal requirements for meat products in the countries of the E,E.C.y

a survey of this matter will be given.

BACKGROUND OF THE FEDER NUMBER

The Feder number is a well-known and generally accepted
term in many Buropean countries., It was introduced by E, FEDER in
1913 (7) and is a measure for the quantity of water calculated on the
quantity of organic non-fat in a meat product.

What is the reason that this term found acceptance in the
long run?

When we go through the old literature on this subject
(2, 3, 4, 7, 8, 9, 10, 11, 20, 21, 24), it appears that the problem

of adding water to meat products was also known in the early years

of this century. Already at that time the authorities wanted to
restrict this addition as much as possible.

The German regulations ordered that most meat products
should not contain more than 70 per cent. of water at a maximum (79
20). So much importance was even attached to the exact determination
of this water content that they did not confine themselves to the
direct method of water determination, but the water content was first
of all calculated from the formula 100 - % (protein + fat + ash). It
is doubtful, however, whether by this more complicated way in the
analysis a more accurate figure was found than by direct determination.

Anyhow, this 70 per cent. limit was not satisfactory.
This is clear, though, if one remembers that the water content of a

product first of all depends on the quantity of added water, but on
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the other hand, too, of the quantity of water already present in the N
starting material, This is most striking in the case of back fat f’*J
(which is also meat in terms of law) if we realize that it contains
about 90 per cent, of fat and about 9 per cent, of water, whereas in
lean meat there is about 8 per cent. of fat and about 72 per cent. of
water. So proportionally more water can be added to starting material

containing much fat than to material containing little fat until the

o
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70 per cent, limit will be reached.
Water is chiefly present in fat-free tissue, i.e. in

muscle and lean meat. Therefore it is to be expected that there may
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be a rather strong correlation between the water content and the con-
tent of organic non-fat., It is this reasoning from which Feder, too0,
started, in doing which he supplied all those who had to do with meat
and meat products with a new term, He considered organic non~fat to

be the bearer of the water and he defined this quantity as being equal
to 100 = % (water + fat + ash), At the same time he alleged that in
meat the ratio of the percentages of water and of organic non-fat
(l1ater on called the Feder number) is rather constant, never exceeding
4 and even seldom exceeding 3.5. Therefore he assumed the value of 4
as the limit wvalue for meat.

Feder based this value on findings from literature and
from his own investigations of meat samples, Of the 333 samples quoted
by him 67 per cent. had a Feder number lower than 3.5, whereas only

F

7 samples exceeded 4., Of the 42 samples examined by Feder himself there

were even 40 with a Feder number lower than 3.5, i,e, more than 95 per
cente.

From this it appears that a Feder number of 4 should certain-—
ly not be considered as an average for meat. Analyses from the past
few years, too, show this. A survey of a number of data is rendered
in table 1 (the figures are calculated from various parts of the animals
mentioned).

-

Table 1. Survey of mean Feder numbers for meat

A Tumber of T TFeder number =

samples average mine maXe. BES S
Bulls 41 331 2,10 4e12 (5)
Pigs 1 3437 2,90 4.12 (5)
Calves 410 3.49 3,29 3,68 (13)
Pigs 666 .39 3.11 3451 (13)
Pigs 669 3.41 3.24 3.60 (13)
Pigs 37 3.93 3.62 4,80 (14)
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When we see these figures we have difficulty in escaping }573
the impression that the figure ol 4 was rather arbitrarily chosen by
Feder, though he was well aware that it was meant to be a limit value,
not an average, All this is getting the more open to argument when
Feder, starting from his findings, takes his next step from meat to
meat products and in praxis wishes to maintain the same limit value
of 4 for them. He asserted that to a meat product showing a Feder num-
ber exceeding 4, an undesirable quantity of water had been added (in
which case it should be regarded as an adulteration of the meat produot),
The minimum percentage of added water in the final product then amounts
tos 4 water - 4x % organic non-fat.

Very soon Feder's proposals met with some cri iticism.

and BURMEISTER (20) applied the me sthod proposed by Feder on
various types of sausage and on the whole they could affirm his con-
clusions. From their results it did not become clear, however, why the
old 70 per cent. limit for the water content was less correct than the
new Feder number of 4. The theoretical background of the determination

s

by Feder ig more correct, it is but the question where the limit
9

true,
should be put is not answered, SEEL (21) remarked that adding water
to meat in making meat products is as essential as adding spices, and

*

consequently the Wator/organic non-fat ratio for meat products mist

Hh

be naturally another than for meat, Besides, there are products oon-
aining little or no meat (e.g. black pudding and 1ivcr—sausage).

T
According to him the calculation of the added water content from the
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Feder number does not fit in with practice, on account of the strong-
ly varying water contents of the processed starting materials. It is
otherwise not clear to him why Feder, instead of the organic non-fat
content, did not take the protein content, which is practically the

and GROSZFELD (2, 3) thought the general scheme of

same, BAUMAI
Feder's investigation correct, though they do not agree with his

final conclusions. For they, too, have asked themselves why instead

of organic non-fat, Feder did not determine the protein content. By
ﬁaking one direct determination the examination will be less circuitious
and more accurate, whereas they suppose that the water/prot51L ratio
will be as constant a factor as the Feder ratio. They also point out
that the addition of starch gives rise to mistakes in the indirect
analysis of the organic non-fat, Finally they, too, doubt whether

or 4 marks the exact limit, the more SO if this limit is

[

the

accepted for meat as well as for meat products. Calculations from
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d water content only; {

Feder number = 4 results in the minimum adde

consequently it would be better to assume a lower Feder number

v thus to be able to calculate the prcsumdblk addition.,
Feder (9, 10, 11) did not agree with Seel's remarks and
suggestion, The only thing he did was giving

to his method by the starch, too, for

starch—containing meat products: %

fat + ash + starch).

Feder did not

PO~

was equivalent to his own.

In later years far more gerious criticism was uttered

od, GRAU (13) judges that the protein content should

uncertain and indistinct concept : organic

be used rather than
non~fat. STAS (22) even comes to the conclusion that she does not

deem the Feder number the most correct

get an opinion of
the quantity of water added to meat products. In particular she pointse

he Feder method. In the Feder
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out the analytic problems inherent

number the mistakes in the finding of four analyses gilves a su mmation.

means of the customary polarimetric determination of starch, more-

drates naturally existent in meat, added in one form

or another or proceeding from the break-~down of starch, are left out

of the determination, in consequence of which flattering Feder numbers

arc being found. The best method to obtain an insight of the addition

of water, accordir Stas, is to determine the watcr/proteiL ratio.

APPT.TO ! 'T O N MTHR
APPLICATION OF 14l

OTHER METHODS

how far Feder's proposal has
been applied in various countries,

In the Meat and Meat Products Regulations under the

therlands Food Law Feder's original proposal was adopted, i.e. the
o i - B 9

complicated analysis, with the limit

7

us why the Netherlands are the only

duced this test method.

method has also been used since 1925,

PR A Y
In Germany the

but there are no distinct or uniform requirements for a limit value (16)a
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proposal was not accepted (b). There
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in Germany in

had been a require-
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since 1912 that the be allowed to excee
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{5 per cent,, but then on the fat-free product, For smoke-
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dried products 65 per cent, is the limit. Not long it was proposed
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process of making the product is calculate
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cereals is: 2 x [ 100 = (% water + % fat + % ash + f=p“uuuln>J,

been many discussions on the magnitude of

factor in the formula and many investigations have be

10 A Y o s L Fe O 1. gl T 3
16y 19), Furthermore the requirements for the meat content in the

various products are not the same: for luncheon meat is 80 per cent.
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From this survey
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been found to the problem of determining afterwards, by means of
< alvsis and calculation S At F "meh srater aa bheen aod in he
analysis and calculation, if not too much water has been used in the

nanufacturing of meat products, In principle
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hip among the several solutions found, but there is no direct

correspondence, 1t is also difficult to

methods is the right one. Actually none of them are satisfactory.
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This last-mentioned fact appears a.,o., from tI
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stated here have partly been copied from STAS'
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publication (2&/9 for the have been calculated by us
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by her, Stas calculated the
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as well as the maximum and minimum
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the requirements made in

remarkable,
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and maximum values, The same thing can be said
the findings by the wktur/;rotcin method.,

all this isy may
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same recipe and the same material we

made a sausage which was smoked and cooked; we also mac a
product of the same material, which was sterilized (neither product

(L. (- SR - " ™ SR o - S - L aradan wrec
contained any starch). For both products 15.5 per cent. of water was

added to the emulsion. The analytic findings according to the methods

mentioned above have been summarized in table 3, calculated

been given there,
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It appears that the sausage came up to Feder limit

value of French requirements for smoked

ed product only came up to

the

of calcul-

ation used. According to the two calculations of Feder number and

should have

water/protein ratio, from O to 7.1 per cent. of wa

been added, according to the Stubbs and More calculation from 10,6
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to 15.3 per cent, In reality however, 15.5 per
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Finally the improtent question rem
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upon that none of the requirements are completely decisive for the

quality of meat products. One ¢of the recommen is that the

as a general

BEeE.Ce countries should accept the wat Lig*
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Table 5, Avere

18 Netherlands kinds of meat pr«

Number of
samples

Product number

'‘Berliner") Oeir
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Liver sausage ("Saks") 44 0,
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Liver sausage ("Haags") 69 0,1
Liver sausage ‘“1 medohur“) ey 1
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mnolced A rod « S 9,06
SL,(/J‘;:Q u ,\/oioiluvu sausage 433 0
("Gelders")

Fried minced meat 7! Q5
Luncheon sausage 366 0.4
Iuncheon meat >0 0e 3
98 B
22 O, 1

8 products 2654 0,24

The average all these products amounts to 0.24, with

divergences and 0.5, This shows that for many meat products
the watcr/;rotcin ratios lie some tenths (maximum 0,5) higher than the
corresponding Feder numbers, This is to be explained from the fact

that by means of the customary methods of analysis (cege T

metric determination of starch and the fat-determination by means of
extraction) the meat product components are not fully quantitatively
determined in consequence of which the calculated organic non-fat
content is mostly a little higher than the protein content determined

by means of the accurate Kjeldahl method. STAS (22)7 too, observed
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these differences; for comparison see table 2, If the original Feder

number limit value of 4 is maintained (Wkich requirement 1s highe
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than the ome made in France e.g.) the requirement for the whtur/Pr0L°1ﬂ
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ratio will consequently have to be higher at any rate. Considering
the spreading of the differences, the limit value of 4.5 provides a
sound basis then,

During the discussion of the Netherlands proposa als in
the sphere of the E,E.C, it appeared that GRAU (Gvrman r) already

preferred the wum/¢/bv tein ratio determination to the Feder number

I

On the part of France the technical objec
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or the present they are not equipped for

content determination as a utine method, In addition they were of

opinion that the suggested 1d go hand in hand with

loss of quality, in particular because of the possibility of increas-—
ing the fat content. But this objection can also be raised under the
present French regulation; it does not guarantee that the fat content

will remain restricted either.
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n our opinion, however, it is certainly recommendable
to consider whether the iat/protflp ratio should not give a better
impression of the quality of meat products (not the least with a
view to the nutritional value) than the water/protein ratio does,

his has been pointed out both by LINDNER (15,16) and GRAU (12,

=

A definite answer to this question is not to be given for the present,
CONCLUSION
From these comments it may appear that the tat”“/brotuln

ratio provides better base for the inspection of the gqualitative

)

composition of meat products than the values customary in most

ct
°

countries as ye

This expedient is recommended to be adopted in all E,E.C,

countries in order to harmonize the several national regulations, It
would be desirable, however, that other countries going to carry on
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trade with the E.E.C. should do so, too, thus relieving the task of

“

the laboratories of the national export inspections and industries,

as well as the tasl f information officers in the complicated matter
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of international legislation.

m

The problem wheth in addition to the vater/protein ratio

=}

other qualitative values should be limited, ought to be studied more

closely.
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SUMMARY Sk
In the scope of the efforts made to harmonize the legal
requirements for meat products in the E,E.C, countries, a survey is
the backgrounds and criticism of the Feder number as a basi
judgment of the composition of these products and for the
calculation of the water added, The requirements existent in various
countries in this respect are discussed, as well as the present
road for harmonization. International adoption of
ratio as a common starting-point is recommended,
. T meat products.
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