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ïn Recent years clipped p la s t ic  casin gs have been introduced 

^ t in g  of d iffe re n t foods, p a r t ic u la r ly  meat and f ish  pro-V
Ik some extent th is  packaging method has a lso  been applied
* u

I, ^ id  Products lik e  soups. The products in question have in 

L  Cases been d istr ib u ted  in a re fr ig e ra te d  or frozen s t a te .V
V

however, there seem to be a certa in  in te re s t  o f applying 

âckaging method fo r  s t e r i l iz e d  food products. I f  th is  system

tohuced a complete se a lin g  of the casings i s  im perative in 
to’u ensure a su f f ic ie n t  keeping q u a lity  during d istr ib u tio n

' S t
k R efrigeration .

-and Methods

k

ThRee d iffe re n t types o f p la s t ic  casin g s, Supralon, Krehalon 

12, a l l  extensively  used on the Norwegian market were 

^hese casings may be autoclaved, and th e ir  main p roperties

n m  tab le  i .
Main p roperties of three types o f p la s t ic  casin gs

Thickness Oxygen perm eability Heat re sistan ce
mm ml/m2 -  24 hrs °C

Hot

w
0.04 12 -  15 110 ( fo r  l  hr)

“illon 0.05 ca . 20 HO (so ft
point 145)

N 12 0.05 ca. 60 130

the 0:*ygen  p e rm e a b ility  was m easured by means o f  a  "L u ssy "
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t e s t  apparatus. The heat re sistan ce  fig u re s were given bf 

ducers o f the casin g s.

The circumference of the supralon and Krehalon c a s in®s 

10 cm (diam eter approximately 3.2 cm) and corresponding 

fo r  the nylon type were 12 cm and 3.8 cm.

Two types o f clipp in g  machines were Included in the 

ments, Tipper Clipper and Poly-C lip . The p ro fi le s  o f the 

a f t e r  sealin g^are  shown in f ig ., i .

e & et

cliPS
V

A B

F ig . i .  P ro file s  o f Tipper C lipper (a ) and Poly-Clip (b ) a 
sea lin g

The se a lin g  pressure can be ad ju sted , and during these e*fe

riments maximal pressure was applied  ( i . e .  maximal pressure
V»:

P * '
did not cut the c a s in g s) .

Th3 a sp ects o f these experiments were to elucidate  ̂f {

ness o f the clipped casin gs by exposing them to different \

10^

\

b a c te r ia l  Invasion, The casin gs were f i l l e d  with two d i f i * reP

types o f media, nutrient broth and sem i-so lid  nutrient agai
(0 ni

1,

tps

agar con ten t). The casin gs were f i l l e d  by clipp in g  one en f 

c a sin g s , pouring medium into the casing and afterw ards s e

the c lipp in g  machine. S e r ie s  o f 5 sausages in each group
vei*

Two forms o f exposures to b a c te r ia l invasion were etflp1 of

In the f i r s t  experiment the sausages were exposed by imfflerS
— gC

them fo r  10 min. into a 48 hrs old culture o f se r r a t ia jg g —

The sausages were afterw ards Incubates a t  30°C fo r  8 day8 I**

other experiment the sausages were Immersed into a 48 br9

culture o f the same organisms and l e f t  there fo r  21 day8
if • C 1
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V
fo r  applying S e r ra t ia  marscesens was that th is  organism 

a6 a red pigment a t  the temperatures used in  these experi-
Ih th is  way an eventual invasion of the organism into the

e,lclosed in the casin gs could e a s i ly  he detected.

°i'der to t e s t  the tigh tn ess and other properties o f the 

^ r in g  heat s t e r i l iz a t io n  (autoclaving) the casin gs were 

k ^ th  coloured water and clipped with two c l ip s  leaving emp-

in

ain area between the c l ip s .  Care was taken to remove a l l  

water from the areas between the sau sages. The whole
 ̂ Of!|q# Sausages with empty in term ittent areas was autoclaved a t
fOf 10 min. The pressure in the autoclave was varied  with a

"mi
^ a ssu re  o f 1.5 kp per square cm.

thek re su lts  from the experiments are given in tab le s  2 and 3 .
‘ho +

l|,s ahle8 "Leakage" means that liq u id  had leaked/>ut through

>(. 8®aled with c l ip s .  "B ac te ria l growth" means that growth
£ |

could he re g iste re d  in the content o f the ca sin g s.
« • Results from experiments in which the casin gs were immers-

e<i in a culture of S e r ra t ia  marscesens fo r  10 min. and 
a i terwards incubated a t 3C°C fo r  8 days

Oq

Medium in Tipper Clipper Poly-Clip
the casing Leakage Bact.growth Leakage Bact.growth

1 Broth 4/5 4/5 5/5 5/5

1 Agar 0/5 0/5 0/5 0/5

1 Broth 3/5 5/5 • 2/5 3/5

1 Agar 0/5 1/5 0/5 0/5

1 Broth 5/5 5/5 5/5. 5/5

Agar 0/5 1/5 0 / 5 0/5



Table 3 . R esu lts from experiments in which the casings were 
immersed in a culture of S e r ra t ia  marscesens for 3

weeks at 23°C

Type of Medium in----— Tipper Clipper
casing the casing ~  ~----------- ------ ---- ----"Tgr'

Leakage Bact.growth Leakage B»c '

poiy-

Krehalon Broth 2/5 3/5 2/5

Krehalon Agar 0/5 1/5 0/5

Supralon Broth 2/5 V 5 3/5

Supralon Agar 0/5 0/5 0/5

Nylon 12 casin gs were not included in th is  experiment8 Vec**

se d isru p tion s occurred when hot medium was poured into the

aeà•in g s. The reason fo r  th is  fenomen can not yet be explain-'- f 

When the f l ip p e d  casings were autoclaved with coloure“

the penetration  of water through the clipped se a ls  were
pi*'

nounced than when the sausages were stored  at room temper»ltor<>
only.

me
Supralon and Krehalon casin gs shrinked when f i l l e d  ’

um at 70°C and when autoclaved. This was not the case * i tb

Some  o f the c l ip s  had a tendency to s l ip  from the ends 

f i l l e d  casin gs were autoclaved.

wbeP
tue

edi»*tlf
D iscussion

Most casings f i l l e d  with broth s ta rte d  to leak imm»1 
a f t e r  c lip p in g , i t  may be seen from the tab le s that micro1
growth occurred in most o f these ca sin g s. The re su lts  were

fo r  both clipp in g  methods and a l l  types o f ca sin g s. Th»8®
US'1

%

pdi'
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«toate that th is  packaging method i s  not su itab le  fo r  s t e r i le

by
Products, in sp ite  o f the fa c t  that i t  has been recomraend-

the producers o f th is  packaging m ateria l. During the experi- 

v l1; was t r ie d  to se a l the ends with beat a f t e r  c lip p in g . This
how

The
ever, unsuccessful because the m aterial crumbled, 

v iscous consistency of the semi—so lid  agar gave much
er v.r e su lts  when the casin gs were f i l l e d  with th is  medium. 

Was very seldom a problem and b a c te r ia l  growth occured 

3 out o f 50 sam ples. There may be two main reasons fo r  

Tact, when v iscous m aterial i s  f i l l e d  into the casings a
x̂

tt
. tension of the casing is obtained, and this might give a 
U. 8eal after clipping. Moreover a viscous or solid material

Sive

The
a certa in  b a r r ie r  aga in st in tru sion  of microorganisms..

M aterial in the 3 types o f casin gs withstood autoclaving

'reH . Autoclaving caused, however, leakage more frequently 
(v. ^en the samples were kept a t room temperature only, in both

^ «ere occurred some leakage from a l l  types o f casin gs in-

in the experiments,

types of casin gs (krehalon, Supralon and Nylon 12) were

y means of clipping in Tipper Clipper and poly-Clip and 
td

Oj *°r tightness. Complete tightness was not obtained in any
theSo. as^ngs. After immersion in a culture of Serratia marsce-xgs . -------------------- —■

Vk ^ s io n  of b a c te r ia  occurred in a few samples (3 out o f 50) 
*  theli content in the casings had a viscous consistency. When

v  mediura was filled into the casing bacterial invasion oc-
ted

Oh
regularly.
 ̂the basis of these results application of this method is 

\  c°mmended for sterilized products. This packaging method
ore seems most suitable for frozen or refrigerated products.
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