
V
CHECKING OF FERMENTED SAUSAGES FOR "COMPLETE TREATMENT" ACCORDING TO THE EEC-DIRECTIVE 
77/99/EEC_________________________________________________________________________________

D.P. VANSTEENKISTE and 0. VAN HOOF
Institute of Meat Hygiene and Meat Technology, Faculty of Veterinary Medicine,
State University of Ghent, Belgium

INTRODUCTION
Having regard to the Council Directive (77/99/EEC) a salted, cured and/or dried meat 
product has undergone complete treatment uhen:

a) the a value does not exceed 0.91
b) the pH value is less than 4.5 2
c) the a value does not exceed 0.95 in combination with a pH value not higher than
' w t

All meat products meeting at least one of the given criteria are allowed to be stored a
room temperature (not refrigerated). to
Incompletely treated products which do not meet one of the above mentioned criteria ar 
be labelled for maximal storage temperature and shelflife. j,s
To ensure that the effectiveness of the treatment of commercially produced dry sausage . 
in compliance with the above mentioned criteria, different batches were examined accor 
to the reference method as described in the revised draft of 29.05.1979. . ^0g
At the same time, comparative a determinations based on alternative measuring princiP 
were also performed.

MATERIALS AND METHODS
From two local factories consignments of 9 different types of dry sausage were sample0 
taking 3 sample units (sausages) each from the finished batches. j
Some major informativedata from these consignments given by the producers are summari 
in TABLE 1 .

TABLE 1 : Information given by the producers on the composition and processing of the 
sausage mixtures used in the experiments

Consignment
number

Size 
0 in cm

Pork fat 
(*)

NaCl
(%)

Days of 
aging

Shrinkage
(36)

Type of casing

1 9 32 2.9 28 22
, ,n rz)Collagen (Naturi ^

2 14 30 2.9 13 10 Cellulose-fibro°s

3 10.3 30 2.9 30 23 Natural pork °aSl 
Cellulose (Nal° E• p Q
Natural pork cas

ip9Natural pork cas j

4 15.5x10.5 30 2.9 14 11
5 8.5x8.5 30 2.9 21 19
6 7.4 9 2.9 22 23
7 7.5 30 2.9 25 24 Collagen (Naturin 

Natural pork casi8 7.5 25 2.8 50 29
9 15.0x10.0 25 2.8 13 1 6 Synthetic casin9^^^

Sampling [procedure for measuring water activity p̂j.
Water activity values were determined on both the centre and surface region. All ^  

were 28 mm. diameter cores taken from both sites. Whereas the samples from the cen 
entirely used the surface cores were halved and a^ measurements were performed on ^
outside parts only, . -ner aiVs
The laboratory samples were not homogenized but immediately put in a closed con“a a 
equilibrated for sufficient time to reach a temperature of 25°C +0.2°C before the q 
were measured.

•V*

Determination of water activity
a- The non -homogenized samples from the centre and surface region were ^placed 1  ̂

and the sensor of the R0TRONIC _DT_ device, previously calibrated with differen 
chloride solutions, was mounted' during 4 hours (4) preference method).

a
sodi

o«1
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b' 50»a gram samples from either the surface or the centre region were also placed in 
m humidity chamber. The water activity was measured by means of the isopiestic

c ' i^od^ using pregelatinized corn starch as adsorbant ( 5).
the basis of the analytical data for water and sodium chloride content, water 

n„ lvity values of the surface samples were calculated accordinq to the procedure
POsed by DE(V,EYER d ) *

'''S^surements

eler,o.be pH from centre and surface samples was measured by direct insertion of a combined
'¡¡gnii

v, ‘ ■ • J. «Jill UCII tic auu a u i. i a o c oampAco wao mcaouicu uy u x i. e u u ll loci Lilli I U I a UUIIIUXI
Qe (INGOLD 404). The electrode was connected to a KNICK-pH meter PORTAMESS 902. 

'~~i»aQal^ses

9r,t* Sqh • finished products (surface) were analysed for moisture content (ISO 1442-1 973)
En ium chloride concentration (ISO R1841-1970).sod

af -î of Staphylococci
0.1lfl d i j p i ° f  diluted homogenates (1 /10) from surface and centre samples were inoculated 

lcate on BAIRD-PARKER Medium (0X0ID CM275).
Ns
¡Sytic
"’Pies „ data for moisture content and sodium chloride concentration of the surface
N  bee^rDm Ehe finished products are given in TABLE 2. In this table 

n calculated from these data are also presented.
values which

TA0LE1ned values for ay and pH from both the centre and surface samples are summarized 
DirB ?? In evaluating these combined results according to the criteria given by the 

a inQ ,Ue» the most unfavourable combination of results obtained on one of both 
SaCQrisin sEEes (centre or surface) must be used as criterion for accepting or rejecting 
h Sa9es menE* This means that, in monitoring the acceptability of a consignment of dry 

’ the water activity of the centre is most important.
by ^ ^ S n n

di _ the a values obtained uith the isopiestic method uith the values recorded
N  of^th**1'*'0 hygrometer (ROTRONIC DT) indicates that both the accuracy and repeatabi-

Posed isopiestic method are as high as for the electric hygrometer which has been
^  “ as reference technique.

N
ble

hand calculation of the au value from the analytical data for moisture and
er>t was shown to be less reliable since at a low a^ range water activity was 

Qv/erestimated by this procedure (cf. TABLE 3, consignments 3, 6, 7 and 8).

Analytical data for moisture and salt content 
calculated a^ values derived from these data 
(surface samples)

pf the finished products and (n.d. = not determined)

Q r " * Sample
number

Moisture content 
(*)

Sodium chloride
(36)

Calculât
a value w

2 1 46.46 3.23 0.939
2 45.18 3.29 0.937
3 46.80 3.26 0.939

3 1 38.29 3.45 0.927
2 36.70 3.49 0.924
3 38.39 3.59 0.925

4 1 46.85 3.33 0.938
2 46.66 3.51 0.936
3 45.55 3.21 0.938

5 1 46.41 3.32 0.938
2 45.72 3.44 0.936
3 46.61 3.36 0.938

6 1 44.25 4.02 0.926
2 44.48 3.87 0.928
3 43.78 3.80 0.929

7 1 39.68 4.27 0.916
2 3 6.64 3.86 0.917
3 39.99 3.86 0.923

e 1 38.75 4.03 0.918
2 39.71 4.09 0.919
3 39.09 4.14 0.917

9 1 47.91 3.15 0.941
2 46.78 3.22 0.939
3 n.d. n.d. n.d.
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centre surface
Consignment

n°
Sample 

n 0
pH a

(Rot^onic)
a

(isopïestic}
I PH 
1

a
(Ro^ronic)

â
(isopiestic) (cailla te

1 4.7 0.935 0.931
1
, 4.8 0.922 0.917 n .d.

1 2 4.6 0.928 0.928 , 4.7 0.913 0.912 n .d.
3 4.6 0.929 0.930 4.7 0.913 0.912 n.d.
1 4.7 0.947 0.949 i 4.7 0.938 0.935 0.939

2 2 4.6 0.950 0.954 . 4.7 0.941 0.939 0.937
3 4.7 0.949 0.953 4.8 0.940 0.938 0.939
1 4.6 0.929 0.930 4.7 0.91 6 0.911 0.927

3 2 4.6 0.926 0.930 4.8 0.916 0.912 0.924
3 4.7 0.925 0.928 1 4.8 0.912 0.905 0.925
1 4.7 0.953 0.951 4.7 0.940 0.939 0.938

4 2 4.7 0.950 0.955 4.8 0.942 0.941 0.936
3 4.7 0.947 0.950 1 4.8 0.937 0.939 0.938
1 4.6 0.946 0.947 4.6 0.935 0.934 0.938

5 2 4.6 0.945 0.946 1 4.7 0.935 0.930 0.936
3 4.6 0.944 0.948 1 4.7 0.928 0.933 0.938
1 4.9 0.935 0.929 1 5.0 0.920 0.918 0.926

6 2 4.9 0.932 0.932 1 5.0 0.921 0.924 0.928
3 4.8 0.935 0.933 l 5.0 0.919 0.921 0.92 9
1 4.7 0.915 0.913 1 4.8 0.901 0.901 0.916

7 2 4.8 0.91 6 0.915 1 4.9 0.902 0.902 0.917
3 4.8 0.922 0.918 l 4.9 0.908 0.903 0.923
1 4.9 0.907 0.910 1 5.1 0.891 0.905 0.91S

8 2 4.9 0.908 0.912 1 5.1 0.897 0.906 0.919
3 4.8 0.910 0.91 6 l 5.0 0.900 0.907 0.917
1 4.6 0.954 0.962 1 4.8 0.943 0.952 0.941

9 2 4.6 0.953 0.960 l 4.8 0.941 0.945 0.939
3 4.6 0.956 0.959 i 4.9 0.946 0.946 n.d.---

r  19
Considering the permitted tolerances for product a values,the revised draft from 2 9 .0 s * 
stipulates that one laboratory sample must not exceed the limit a^ value + 0.02 a^ (= 
the measuring error tolerance), uhile the remaining tuo values must not exceed the H rf,i 
a value + 0.01 a (=1 time the measuring error tolerance).u u ' . i)
Uith reference to these tolerances all examined consignments were qualified as complet 
treated in accordance uith the criteria of the Council Directive.
Only tuo consignments (n° 7 and 8), shouing the highest figures for shrinkage (respect*^ ^  
and 29 %), yielded a values in the centre of the product uhich uere sufficiently 
to comply uith criterion a) of the present Directive (a / 0.91).
Houever, monitoring of shrinkage uithout any knouledge regarding the composition of  ̂
sausage mixture, cannot be used as a reliable parameter in predicting the a range ef 
product. Comparing the amount of fat added to the sausage mixtures and shrinkage of_c° ths 
ments 6 and 7 uith the respective analytical data and a values recorded, it is obvi° {
an estimation of the a value of the finished product is only feasible on condition ct
information on the fatucontent is available. This clearly demonstrates the indirect e
of fat content on the a value of meat products ( 6) .
None of the samples uere in compliance uith criterion b) of the Directive (pH^4.5).
Houever, uhen using the combined results for a and pH (criterion- c), all examined con3 ^ 
ments uere qualified as acceptable according tH the Directive. coHŝ
Depending on the size and diameter of the sausages, some large graded products (e.g* 
ments 2, 4 and 9: see table 1) did meet the latter criterion only by application of “ A, 
permitted tolerances for the a measurements (electric hygrometer and isopiestic meth

u fies5Lecithinase positive staphylococci could not be isolated in any of the consignments v ar®
than 50 cells per gram). These findings support the fact that the listed criteri }
assumed to be inhibitory for the grouth of S. aureus. 107 ce,t

3 ) shoued that grouth of S. aureus (inoculum 1.0x1Experiments published by RIEMANN aureus (inoculum 1
re5envper ml) occurred at a and pH values of the medium of respectively 0.945 and 4.5. r6 

Houever, the results Hf these experiments are not in contradiction uith those of the f- u 
study since grouth is not only related to physico-chemical parameters such as a an 0the 
but also to other criteria such as the number of inoculated cells and the presence o g,
"hurdles" (nitrite concentration, competitive microflora etc.) (2) . . gff1s e'
Furthermore , it has been reported by LEISTNER(2 ) that some ay tolerant micro-organi 
S. aureus may already be inhibited at pH 5.0.
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\ ICLl,sions
Jjith6if'ec'tiueness of treatment of all consignments of dry sausages examined uas in compliance

a e criteria given in the Directive 77/99/EEC.
C|3rita; ^he application of tolerances for a and pH, however, consignments of dry sausages 
asut.ri:''n9 sample units with an a value 0^97 and pH value 5.4 (limit values + 2 times the 

. is aln9 error tolerance) are lively to be considered as completely treated.
stiV7pH combination is already obtained uithin 3 to 5 days of aging. At that time there 

c6aSon  ̂ a hazard for multiplication of some micro-organisms such as S. aureus. For that 
V  the

îh

- g application of the proposed measuring tolerances is questionable. The limit values
[0 and pH should therefore be considered as absolute limit values uhich may not be excee- 

Ciite ®ny of> the laboratory samples. This applies particularly for the combined values
ri°n c). Otherwise the application of more stringent tolerances has to be considered.
From the reference method (electric hygrometer), other principles for measurement of 

giving the same standard deviations can be used. In this study the results 
n̂ er-o61̂ uith the isopiestic method are in compliance with the a values recorded with the 
¡ ¡ C ° °  method.He _ uther hand the calculated a values are not reliable. At the critical a value 0.91y = 1 nano m e
hdej, plated values are overestimated whereas at the a value 

stimation. U
0.95 there is a slight
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