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The canned frankfurtera have a number of comp< 
nents, such as meat, fatty tissue and spices, and as a 
wrapper the sheep casings. Each of theese components har 
its characteristic microflora which influences microfloj: 
of the final product - canned frankfurters.

In a series of studies we included a complex 
study of microbiology of canned frankfurters, beginning 
with raw materials through technological phases of proce
ssing, and final product stored under different condition 
at different time intervals. In this work, the part of 
results on microflora of sheep casings treated with diff 
rent substances in order to decrease total count of bact 
ria, and to eliminate undiserable species, will be shown

Microflora of sheep casings, estimating after 
the available data has not so far been thoroughly studi 
and one can be sure that it varies greatly in different 
areas of the world.

Sheep casings with no visible changes, contain 
"the rule a great number of bacteria and of spores. 
/Baleler, Piening, Schonberg, Reuter and Watts/. The 
treatment od casings with hydrogene peroxide and sodium 
Peroxide for bleaching purpose, and to decrease total 
°ount of bacteria, is discussed by Schonberg in one of
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IS papers. The same author thinks that bleaching should 
no e allowed, but a much greater care to the adequate 
processing of casings should be taken. Reuter suggests 

a sheep casings, prior to their use on canned frankfu 
ers, should be soaked in water at J7°0 for 5 hours.

In th„t time, by his statement, germinates most of spores
!?. S0’ t0 WaShinS -ost of bacteria are mechanically 
liminated. Trumic reports that the propagation of micro, 
gamsms could be prevented by treating the casings with 
loride of lime which contains 0.1% of active chlorine.

casino ASS™ inS that substances used for treating shee,
wan ^  ° VS affe0tei thS resistance casingst^ls by increasing or decreasing it, parallel studios i 
nat direction were carried out.

MATERIALS AND METHODS

of
of

For our studies 10 samples of sheep 
which were of domestic origin /from 1 do 8/ 
australien origin, were used.

casings, 8 
, and 2 were

out lmm bacteriological examinations were carried
after treat " t ^  had bee° Shaken °ff’ as wel1 asreatment of the casings with distilled water, 0.5%
^actic acid 0.5% acetic acid at different time i n t ^
for sa T  '°'S/' Then’ after troato“ t with tartaric acid
and 0 4«/ m  Wlth hydrogene peroxide in 0.4% solution,
sampi^ ^  Per°Xide f°r 8 ^  24 h0Urs‘ The « i S M  of
dilutions^in ?• ^  naterial was Powered in a stamp-mill,
and made i„t ^  S tl0n were nade> wel1 homogenised into adequate number of dilutions



By bacbernjolngjLcal_'&xam±nation were deterallied: 
total bacteria count, sulphite-reducln^re-ciosirridia, and 
the percentage of certain bacteria species. For determining 
the total bacteria count, the Koh treatment was used. For 
counting sulphite-reductive Clostridia, the Leistner treat
ment was used, using sulphite triptone yeast extract, ferric 
citrate agar. On the surface of neutral agar, poured in 
Petrie plate, 0.1 ml of examined material in adequate di
lution was inoculated and incubated at 30°C for 48 hours. 
Prom each plate 6-10 colonies were transfered to slant ag?r, 
thereafter their morphological and biochenical properties
were determined by the method of Bergey and Smith-Gordon- 

— Clank.

Resistance to the mentioned substances of the 
treated, as well as of the untreated casings, which served 
as controls, was measured with a modified apparatus by 
ingmeer A. Sipos. The resistance value till the moment of 
bursting are expressed in millimetres of mercury column 
mounted in the apparatus.

RESULTS AND DISCUSSION

The results of bacteriological examinations of 
® e°P casings treated with lactic acid, acetic acid and 
artanc acid, and with hydrogene peroxide and sodium 
eroxide, are shown in tables 3 to 8. In the tables one

ti tW°’ are shown the results of bacteriological examino- 
of sheep casings after salt had been shaken off, and 

er ashing in distilled water.
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The results shown in the table 1, in fact, rep
resent normal microfXora of sheep-c-asings -cured by salt.
The total bacteria count ranges widely from 1.020 /sample 
TO/ to 720,000.000 /sample 9/ Number of sulphite-reductive 
Clostridia also has a wide diapason, and in all the sampler. 
1S in Proportion with the total number. By the percentage’ 
°f aerobes, one can observe that in the case of shepp 
casings, after shaking off salt, most often were isolated 
ram-positive bacilli, then micrococci and streptococci, 

and the fewest to be isolated were Gaffkya and Sarcina.
Trom bacteria species that were being determinded: B.cereur 

^ S^rep^Xaecium, Staph, epidermidis, B. pumilus, and some 
species of micrococci were to be found.

By washing sheep casings in distilled water, we 
^ere able to observe an appreciable reduction of total 
acteria number /table a/, so that the highest determined 

number was 23,110.000 /sample 6/. The same as with the 
sample 3, sulphite-reductive Clostridia could not be 
bunted on some plates with the sample 6. In the most 
examined samples, the treatment with distilled water brou- 
S t about the reduction of total bacteria count, as well re 
t G reduction of sulphite-reductive Clostridia. In percen- 
an?e| Grain“Posit:ive bacilli are of the predominating type,
Sam ln n°St CaSeS aPe the °nly nicroflora of examined^ampies. From the determined species most often found were:
s* flrnus> B - pumilus, B. licheniformis, B. laterosporus,

P*» ^ureus, M. agilis, M, luteus and M. conglomeratus.

/tab Soaking sheep casings in 0.5% lactic acid s o l u t i o n

ter'16 ^  haS 8 Sreat efTect on the reduction of total b-c- 
r a count so that the maximum of 20.700 in sample 4 was
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found, after 2 hours''-ureartraent. A longer-"treartnïejrb''with
0.5% lactic acid /‘-t-,6, and 8 hours/ greatly reduces the 
number of bacteria in almost all the samples, except in 
sample 2, where after treatmnet for 6 and 8 hours was 
found an exceptionally high number of bacteria. In sample 
6, after 6 hours treatment, the total number increased, 
but after further treatment for 8 hours, it was again 
reduced. The used lactic acid solutin had also a great 
effect in reducing the number of sulphite-reductive clos
tridia. Only in two samples /3 and 6/ after this treatmenc 
were found 1.700 and 2.04-0 sulphite-reductive clostridia, 
lu all other examined samples the number was far lower. 
Lactic acid in concentration used in our studies, had a 
great effect on the composition of microflora, and so, in 
fable 3 it can be observed that, with a few exceptions, 
Gram-positive bacteria are the predominating type. This 
relation is not kept only in the sample 7, where Staph. 
ePidermidis takes about 50%. Moreover, after the 8 hours 
treatment, the only isolated species were Staph, epidermi 
After the treatment with lactic acid in microflora of sheej 
casings mostly represented were Gram-positive bacilli: 
L.cereus, B.pumilus, B.subtilis, B.licheniformis, B.lentus, 
L.laterosporus, and much less represented were Staph. 
ePidermidis, Strep, faesium and M. agilis.

In realtin to the total bacteria count, 0.5% 
ucetic acid solution /table 4-/ gave much lower results th , 
fhe treatment with lactic acid in the same concentration, 
an<i at the sane tine intervals. For example, after 2 hou 
treatment in the sample 1 there were 903.333» in the san 
7 there were 684-.500, and in the sample 8 there were 102 

sample 1, after 8 hours treatment, there was an 
afciost tenfold increase in bacteria number as compared 
with the 6 hours treatment. The number of sulphite-reduc- 
tive Clostridia is somewhat greater as compared with that 

lactic acid treatment, and in one case /sample 8/ aft’;”
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/?z,

2 hours treatment 26.000 bacteria were found. The percen
ts® relation between Gran-positive bacilli and micrococci 
in some samples was not the same as with the one treated 
with lactic acid. In the samples 1,2,3 and 9, there is 
nearly the sane representation of micrococci and Gran-posi- 
tlve bacilli, and in the sample 7, after 4,6 and 8 hours 
treatment,.only Staph, aureus were isolated. In four sanpl 
/^>5,8 and 10/ only Gram-positive bacilli were found.
From bacteria species, quite often are observed micrococci 
/M.caseoliticus, M.congloneratus, M.flavus, M.agilis, 
M.varians/, and in adittion, Gran-positive bacilli /B.cereur, 
B.punilus, B.licheniformis, B.subtilis, B.firnus, B.lentus/.

Tartaric acid in 4% solution /table 5/, after 24 
hours treatment gave excellent results in decreasing the 
total bacteria count. The highest number after the treatment 
with this acid was in three samples: 1.120, 1.080, and 
^•030. Tartaric acid also displayed a very good effect upon 
sulphite-reductive Clostridia, so that they could not be 
olated from the samples 2,3,4,5 and 6. The sample number 

1 had 3.050 sulphite-reductive Clostridia, and other three, 
from which they were isolated had an appreciably smaller 
bunber, From the sample 1, micrococci were isolated in pure 

\  ^Iture, and from other eight only Gram-positive bacilli 
B.cereus, B.punilus, B.licheniformis, and B.subtilis/.

The treatment of sheep casings with 0.4% hydrogen 
oxide solution /table 6/ greatly decreases the total 

cteria count, completely destroys sulphite-reductive 
'•'lostridia, and microflora consists largely of Gran-posi- 

bacilli: B.cereus, B.punilus, B.subtilis, B.lentus, 
firnus, 3.licheniformis/, and of M.congloneratus in onlv 

°n® sample.
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The total bacteria count of sheep casings treated 
with 0.4% sodium peroxide solution /table 7/ is appreciably 
smaller than the average total count in the casings treated 
with hydrogene peroxide solutin of the same concentration. 
Sulphite-reductive Clostridia were not found after this 
treatment also. Very interesting is the relation between 
micrococci and Gram-positive bacilli. While in before men
tioned examinations, in the casings treated with hydrogen.) 
Peroxide were almost exclusively found Gram-positive bacilli, 
lri the casings treated with sodium peroxide in most cases 
there were micrococci /M.agilis, M.flavus, M.varians 
^»luteus/, and in a small number of samples only B.pumiluc.

All the used substances for treatment of sheep 
Casings have in a certain way some effect upon the decre- 
ase of the total bacteria count and sulphite-reductive 
clostridia, as well as upon the relation between some 
bacteria species. After the treatment with each of the 
Suhstances used, there was a decrease of the total count, 

the best effect was obtained with 0.4% sodium peroxide 
elution, although nearly the same results were obtained 

V/ith 4% tartaric acid solution. The best result in the
of destroing the sulphite-reductive clostridia had so- 

lUm-peroxide solution. It is necessary to emphasize the 
and a very important one in the production of cann- d 

unkfurters, and that is, the disappearence od Gram-posi- 
Ve bacilli, which by all means have a greater thermore- 
stance than micrococci, which remain in sheep casings 
^ ei> Phe treatment with sodium peroxide.

The treatment of sheep casings with substances, h - 
e°ted the resistance of their wall. The results of resir- 
CS ° f  sheeP casings are shown in table 8. So as to have 
^■mdicator with which to compare changes in the resistance
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0f the casings treated with different methods, the first 
experiments were carried out after salt had been shaken 
°ff‘ By comparing the results obtained, one can observe 
hat by washing the casings in distilled water, their 

resistance is increased, which can be explained by rehyd- 
radation and increase of the casing wall elasticity, 
caking the casings in lactic acid increases the resistanc 
i the wall within first 4 hours, while within next 4 hour 

1 decreases. The casings treated with acetic acid increa
ses their resistance appreciably more than those treated 
^ th any 0ther substances, but after an 8 hours treatment 

eir resistance decreases greatly. Tartaric acid decrease 
h 6 resistance of the casing wall, and the sane is with 
^drogene peroxide. The treatment with hydrogene peroxide 
^creases the resistance of the casing wall very slightly
L  8X1 8 h0urs tr°atnent, but it is well increased after 

hours treatment.

SUMMARY

c _ 0n the 6r°und of results obtained, the following
elusions could be drawn:

-  best results in bacteriological sense are obtained 
sb‘GcP cusings treated in 0.4% sodium peroxide solutic

lvith VGry sinilar t0 those obtained with treatment
^/o tartaric acid solution.

obtn- relation t0 bacteria species, the best results are 
* 0 1 ^  by treating the Casin6s in 0.4% sodium peroxide 
be f 1Cn’ because as nicroflora in so treated casings can 

^ d  micrococci as the predominating type, and

W ° , hiSh0S,; desree of resistance had sheep casings 
G(i with 0*5% acetic acid solution.
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THE BACTERIOLOGICAL PICTURE OP SHEEP CAS MGS TREATED WITH DISTILLER WATTER

Table 2

" “ Sr*1, Ti T  Total b>cte-  Sulphit redu- J$PP°rtlon of bactepla types 
' ¿ p i .  h £ »  * *  count clng c los tr lq ia  ¡ ¡ « f  8* » ;.»ram*

bae.

2 l , 2o l .5oo 2.o3o4 64.500 22 o •

6 58.333 2.o4o
8 lo9,133 15o -

Determined bacteria species

B.cereus, B.puollus, B .subtills , 
Str.faecium.
B.cereus, B .subtills , Str.faecium. 
B.cereus, B.llcheniformis. 
B.cereus, B .aubtllis, B.pumilus.

188.500
266.666
286.666

173.355

31o 25 25 5o2o 5o 5o
lo 5o - 5o

6o 33 - 67

U;candldus, B.cereus, Str.faecium. 
H .ag llls , Staph.epldermldis, B.cereua 
k.conglomerate, K.halodenltrifleans 
B.megatherium, B.cereus.
H.conglomerate, B.llcheniform is, 
B.cereus.

2 2,7oo.ooo 88.000 loo4 1 , 7oo.ooo bb - - loo
3 6 5*0.000 bb 5o - 5o

8 *70.000 bb 2o - So

B.koagulans, B.firmus, B.cereua. 
B.koagulans, B.laterosporus.
H.va r ians, U.conglomeratus, B.latero 
sporus, B.koagulans.
H.varians, B.cereus, B.lentus, 
B.firmus.

4
2
4
6
8

2,036.666
188.666

7.333
2.25o

3.1o5
6o
5o
4o

5o
33
33

25 25
67
67

loo

H .ag llls , B.brevis, Str.faecium. 
H .ag llls ,B .b revis .
H .ag llls , B.brevis.
B.brevis

5
2
4
6
8

126.ooo

3.15o
3oo
7oo

-

32

37
67
67

-

68

33
33
33

H.caseolyticus, Staph.aureus, B.sub- 
t i l l s  .B .llcheniform is.
Staph.aureus, H .halodenitrlfleans,
B .subtilla
Staph.aureus, B .aubtllis .
Staph.aureus, B .aubtllis .

6
2
4
6
8

3.95o
1.240

23.llo.ooo

77.5oo

5o5
5o

5.24o

lo

5o
33

5o

5o

25
33

25
34

5o

5o

H.luteus, Staph.epldermldis, 
B.cereus, Str.faecium.
H.luteus, B.cereus, Str.faecium. 
H.luteus, Staph.epldermldis, 
B.cereus,B.pumilus 
H.luteus, Staph.epldermldis, 
B.cereus, B.lentus.

7
2
4
6
8

98o.ooo
24.000
19.900
19.900

1.7oo
l.o5o

535
1 .6oo

5o

%64
-

5o
5o
i

Staph.aureus, B.cereus, B.koagulans. 
Staph.aureus, B.cereua.
Staph. aureus, B.cereus.

8
2
4
6
8.

4.400.000
953

8.333
10.566

3.2o5
5.600

5o
4o

-
-

loo
loo
loo
loo

B.firmus
B.flm fta
B.firmus
B.firmus

9
2
4

6
8

67o.ooo
58.000

10,000.000
77.000

2.58o
1.053

555
525

25
25

32
4o

•
75
75
68
6o

B .a g ilis , B.pumilus, B.cereus, 
B .subtllis .
H .ag llls , B.cereus, B .sub tllis . 
H .a g llls , Stsph.epidsmidls, B.sub
t l l i s ,  B.cereus.
H .a g llls , Staph.epldermldis,B.subtil

lo
2
4
6

1.65o
4.9oo

5o
5o

- - loo
loo

B.laterosporus, B.llcheniform is. 
B.laterosporus, B.firmus.

- • m loo B.latsremporus, B.llcheniform is.

bb • by tbs d ila tion  lo ’ uncountable number o f colonies

. . . . . . . . . . . . . . . . . . . . .
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Table 3

Humber Time Tota l bacte-
o f in  r ia l  count

sample hours

Sulphit redu- P rop o rtion o f bacteria  typea_ 
cing c lo a t r id i *  Mlcro_ S trep to - Gram* 4

ceo c i ccoc i bac.

Determined b ac te r ia  species

2 2.040 40

4 783 10

1 6 525 40
8 270 10

2 390 80
4 700 20

2 6 5.033 580
8 5.150 20

2 12.831 160

4 1.800 1.700
6 1.100 60
8 780 10

20.700 90

50

50

100
100

S tr . faecium, B. koagulana, B. 
lich en ifo rm ia , B. cere us.
B. lich en ifo rm ia , B. koagulans, 
B. pumilua, B. a u b t il ia .
B. pumilua,
B. pumilua, B. cereus• ________

H. a g l l i a ,  B. cereua, B. pumilua. 
B. cereua.
B. cereua, B. pumilua.
B. cereua.

100 B. lateroaporua, B. cereua, 
B. pumllu 
B. cereua ,
B. pumilua, B. cereua.
B. la teroaporua.

50 50 S tr .  faecium, B. b rav ia , B.
a u b tilia

100 B. a u b t i l ia .
100 B. a u b t i l ia .
100 B. a u b t ilia

100 B. cereua
100 B. cereua
100 B. lich en ifo rm ia , B. cereua

10

51.0
100

1.033
205

322.040

2 17.800 170

4 3.200 126 3.950
8 1.126 10

2 5.066 200
4 1.100 40
6 1.100. 20
8 125 20

2 1.330 30
4 115 30
6 10 10
8 30 100

2 85 40
4 m 30
6 10
8 - 10

100 B. len tua , B. cereua 
100 B. len tua, B. cereua 
100 B. len tua, B. cereua 
100 B. len tua , B. cereua

50 50 Staph, ep lderm id ia, B. koagulam
B. firmua

50 Staph, ep lderm id ia, B. firmua
50 Staph, ep lderm id ia, B. pumilua.
-  Staph, ep lderm id ia . ________

B. a lv e i ,  B. firmua 
B. a lv e i ,  B. firmua 
B. a lv e i .
B. a lv e i

B. pumilua, B. cereua ,
B. pumilua, B. oereus, B .su b til] 
B. cereua, B. a u b tilia  
B. len tu e , B. lich en ifo rm ia ,
B. lateroaporua _______________

100 B. len tua, B. lich en ifo rm ia , 
B. lateroaporua



the bacteriological picture op sheep casings theatsd with 0,5 acetic acid

Table 4

Nuober
of

staple

Tine
in

hours

Total bacte
r ia l  count

Sulphit redu- 
clng C lostrid ia

ProDortlon of bacteria trues
Micro- Strepto- Gram ♦ 
ccoci ccocl bac.

Determined bacteria species
&

2 905.333 520 20 20 60 M. caseolytlcus, S tr. faecium, 
B. pumilus, B. licheniform is, 
B. su b tilis

1 4 320.250 10 33 33 34 It. conglomeratus, S tr. faecium, 
B. su b tills

6 6.610 30 - - 100 B. puailua, B. su b tilis
e 58.178 560 - - 100 B. su b tilis

2 4.100 80 40 20 40 M. conglomeratus, M. candidua, 
B. licheniform is, B. cereus, 
S tr. faeclua

2 4 1.850 525 50 * 50 K. conglomeratus, M. candldus, 
B. licheniform is

6 1.500 • • • 100 B. licheniform is,
8 1.100 * * * 100 B. licheniform is, B. pumilus

2 36.500 90 50 - 50 M. conglomeratus, M. flavua, B. 
su b tills , B. cereus

3
4 6.450 10 50 • 50 M. congi oneratus, B. su b tilis , 

B. cereus
6 4.250 10 36 - 64 M. conglomeratus, B. laterosporus, 

B. firmus
8 1.523 10 50 - 50 M. conglomeratus, B. cereus

2 3*S8
_ 100 B. b revis, B. su b tilis

4 - • - 100 B. brevis, B. su b tilis
6 215 • • - 100 B. su b tilis .
8 110 - - - 100 B. su b tilis

2 546 m 100 B. su b tilis , B. cereus
s 4 105 40 4» • 100 B. su b tilis .

6 145 • • as 100 B. su b tilis
8 100 - * - 100 B. su b t ilis , B. pumilus

2 870 1.650 50 50 S tr. faecium, B. lentue
6 4 325 510 • • 100 B. lentus, B. cereus

6 5.100 110 • • 100 B. lentus, B. cereus
8 120 20 * - 100 B. lentus

2 684.500 3.135 50 m 50 Staph, aureus, B. licheniform is
7 A 50.950 80 100 • - Staph, aureus,

6 160 70 100 • • Staph, aureus
8 150 - 100 - - 3taph. aureus.

2 102.000 26.000 _ 100 B. firmus
S 4 47.000 150 • • 100 B. firmus

6 135 120 • • 100 B. firmus
8 230 - - - 100 B. firmus
2 190 90 50 m 50 M. a g i l is ,  M. varlans, B.pumilus4 260 70 30 - 50 M. varlans, M. a g i l is ,  B.puallusy 6 205 30 50 • 50 M. agilis, B. puallis8 1*5 “ 50 50 M.varlans, M. a g i l is ,  B. firmus, 

B. pumilus.

2 50 60 . 100 B. lentue
10 4 40 40 • - 100 B. lentus6 30 30 • • 100 B. lentus8 10 •
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