S SO | SR NS CNG VO. | G N | § S 4 TS | [ .
B iy e 350} ¢ gl

S

PREBIRIYS CFNRUOE, Ny R, | [N W Ry 1 NS L

FezSsd o pr St Ay By S

& \S W 1 = H] ,_._L' = 5 l.all = .L...a."' : it *GL-.'
— ’-)-_._.:.n-.a)._if_ugr..g;\_afu._—)-& -,aj)_s:-a T, ')“".':;_“L St =] el = Oy e g U"JJ
r—_--\..g)ﬁ.m,.ml\_aj)g_y Qi Ay A By PV Y LT;"_:J'IL-‘#‘L___:,T&.JJ;.";J‘E)‘)_; L__?.JJJ___,A_&"I
, gt 3 it gl B At 3 perand ) losssinaniie gy stpossiSce
—t — iy 1 s o g oy Bl g s ) ey a3y
&
” it ST ol s S (21) Gl il s Al I W R gy
i.—.—.—-—':-)é L,..JLJ}—.MJ‘;.LL_GJ.-&;.AJ‘ el s O=EpY i)b._._s- " Lj'__, U}_":‘“” lj_g.__._...]‘s.‘.a'l_:’_ﬁ...-.:o
.r‘( le)__J-
v
%






Vepi. 0f MRat dygdene,
Faculty of Vet.Med., Assiut University,
Head of Dept. Prof. Da. A. Lotf<.

EFFECT OF THERMAL PROCESSING ON CLOSTRIDIUM PERFERINGENS IN SAUSAGE EMUISION
(With 2 Tables)

By
H. YOUSSEF
(Received at 21/7/1980)

SUMMARY

The effect of thermal processing on Clostridium perferingens in sausage emulsion was
obtained, the maximum internal temperatures of the samples during the smoking process
was 72°C. The heat resistant strains of Cl.perferingens tolerated heating processing
of frankfurters as well as the addition of the maximum legal limits of the curing
agents and developed more rapidly in samples stored at 20°C

TNTRODUCTION

Sausage is a food that is prepared from comminuted and seasoned meat flavoured with spices. with or without
addition of nitrites. Sausages are generally classified according to method used for preservation into fresh sauage,
dry and semidry sausage, and smoked sausage. Neglected sanitary measures in sausage manufacture may lead to -addi-
tion of microorganisms from various sources. Heat stable organisms a: the most important types from the . health

point of view.

Food poisoning strains of ' Cl.perferingens are usually present in 1w meat and meat products (STRONG et al.,
1963 and FOSTER et al., 1977). HALL et al. (1965) have isolated a strain of Cl.perferingens from fresh meat., HALL
et al. (1963) reported that there is a great possibility of food poisoning outbreaks due to the pressence af strains
of Cl.perferingens in contaminated sausages prior to cooking. On the other hand,the observations of McCLUNG (1945)
and FRUIN (1977) indicated that the cooking temperature is insufficient for the destruction of 'Cl.perferingens
spores.

The present work was planned to find out:

1) The effect of thermal processing of frankfurter sausage (a representative of cooked and smoked sausage) on
food poisoning strain of Cl.perferingens.

2) Effect of the maximum legal limit of intrate pickling salt (NPS 2%) and sodium chloride (NaCl 23%) used in
the curing process on survival and growth of Cl.perferingens.

MATERIAL AND METHODS

The experiments of this work were carried out at the Institute of Meat Technology and Hygiene, Munich Univ.

Meat preparations of frankfurter Sausage:

The raw materials for the sausage emulsion were obtained from the Slaughter house and kept st -17°C. ~The ob—
tained samples representing 1 Kg. of lean pork and 7.5 Kg pork fat were ground after addition of 30 g  Sod. nit-
rate, 4.5 g Sod. phosphate, 0.75 g Ascorbate, 6.0 9. Dextrose and 8.0 g Spices. Similar . batch was prepared
by adding 30 g. Sod. chloride instead of nitrate salt.

The emulsion was first tested microbiologically to prove the absence of Cl.perferingens. Thereafter, a known
strain of Cl.perferingens was obtained from the Institute of Meat Technology and Hygiene, Munich University .

Cultures from these strains were prepared and mixed with the raw emulsion of frankFfurter.

Inoculated emulsion was prepared in a kotter model Dian werk 69050, all components were added to cutter bowel,
the mixture was chopped until the temperature of the emulsion was 0°C. After preparation, the frankfurter were
cooked in a smoke house for 45 minutes, the maximum internal temperatures of frankfurter sausage recordad by a
thermometer inserted into the product was 72°C. The prepared samples were stored at 20°C and at 7°C. Bacteriolo-
gical examinations were done at 0 time and 1,2 and 3 days for sausage samples stored at 20°C and 0, 1, 2, 3, 4, S,
8 and 15 days for sausage samples stored at 7°C.
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Detection of Cl.perferingens in frankfurter emulsicn:

A SF - s LT g S TR N
10 g of the sample were weighed aseptically into a cold sterile waring blender Jar containing 90 ml. ste-
rile peptone water, and the mixture was blended for 1 minute at high speed further dilutions were dor

Estimation of the count of Cl.perferingens was carried out according to ANGELOTTI et al. (1962) and THATHER
and CLARK (1968) using Sulphite Polymxin-sulphadiazine (SPs) agar (Merk Asit, 10235).

ESULTS AND DISCUSSION

The smoking process was done in the smoke house for 45 minutes with maximum internal temperature 72°C.

The results obtained pointed out that the count of Cl.strain was 4 x 103/ 9 1in raw emulsion cured with nit-
rate pickling salts and 27 x 102/ g in raw emulsion cured with Sodium chloride (NaCl). Immediately after smoking,
the number of Cl.perferingens decreased to 4 x 102/ g and 6 x 102/ g in frankfurter sausage cured with NPS and
NaCl, respectively. The data indicated that Cl.perferingens was resistant to the heating processes given to firan-
kfurter, these results agree with the observations of BARNES et al. (1963) and HALL et al. (1963) who stated that
the spores of food poisoning Cl.perferingens were considerably heat resistant and there is a greater possibility
of Cl.perferingens food poisoning if meat is contaminated prior to cooking. FRUIN (1977), alsc reported that
cooking temperatures are insufficient for the destruction of Cl.perf ringens. Moreover, HALL et al. (1°05), is-

olated from 19% market samples of frankfurters and other processed me:z Cl.perferingens.

The counts of Cl.perferingens in the samples stored at 20°C, were ranged from 4 x 102/ g to 25 x 102/g in
frankfurter cured with NP5, while at the other group cured with NaCl the count ranged from 6 x 102/ g to 20 x 10‘/
g (Table 1).

TABLE (1)

Survival and growth of Cl.perferingens in frankfurter sausage cured with the maximum
legal limit of NFS and NaCl and stored at 20°C.

Survival Average count of Cl.perferingens hold at 20°C
periods
in days NPs 2% NaCl 2%
0 4 x 102 6 x 102
2 3
1 3 x 10 2 x 10
2 8 x 102 1x 10‘
3 25 x 102 20 x 104

In samples stored at 7°C, Cl.perferingens survive the period of storage (15 days) and the count reached from
2
4x10 /g todx 103/ 9 in group cured with NP3, while in the other group cured with NaCl the count of Cl.per-
feringens ranged from 6 x 102/ g to 2 x 103/ g (Table 2).

According to the data obtained in Tables (1 and 2), It is evident that the heat-resistant food poisoning
strain of Cl.perferingens can tolerate the maximum legal limit of the curing agents uéed in the curing process of
frankfurters. These results agree with the finding of SILLIKER, (1959) and GOUCH et al. (1965), who stated that
anaerobic Clostridia can survive and grow in the presence of curing salts even at a level above that found in

commercial curing operations.

It can be concluded that the heat-resistant strain of Cl.perferingens can survive and grow in frankfurter
sausage cured by NP3 and NaCl and stored at 20°C and 7°C. These results agree with the observation of SILLKER
(1959), GOUCH et al. (1963) and SEGNER et al. (1966).
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TABLE (2)

Survival and growth oc Cl.perferingens in frankfurters sausage cured with the maximum

legal limit of NP3 and NaCl stored at 7°C.

Survival Average count of Cl.perferingens hold at 20°C.
periods
NPs 2% NaCl 2%
in days
0 4 x 102 6 X 102
1 2x 104 5 X 102
2 3 % 103 6 x 103
3 lax 104 3 X 104
2 3
4 2% 10 6 x 10
3 3
5 3 x 10 16 x 10
3 2
8 3 x10 6 x 10
15 4 x 107 3 %107
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