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3HJI- SOLID CONTAINERS

,IOf't nn woil ■'lí, th0 othor foo<i are sterilized In the increased amounts in containers 
Produced from aluminum foils with lacquerod surfaces or coated with plastic films- 
Air-tightness chocking of tins closed by double seams is well known. However, methods 
f°r air-tightness checking of containers with welded seams between the cover and base 
aro much less studied. This paper is dealing with i;ne validity tests for the three 

thods used for the discovery of those containers which; proved not to be air-tight. 
Method for lacquer and aluminum dissolution as w e n  as the method of heating and vacuum 
haVe Blvea approximately the same results, while the results obtained by microbiiogicaL 

thod la considerably poor. Method of heating and vacuum under the condxtions of 
hdustrial processin of meat proved to be extremly practical being accurate and simple.

^ A  OLUSK.I und IVAN VUJK.OV10
Monologische Fakultät, Novi Sad, Jugoslawien

Pr ü f u n g v o n M e t h o d e n d e r l u f t d i c h t u n g e r f o s c h u n g h a l b f e s t e r Co n t a i n e r 
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aa Pieiech und andere Nahrungsmittel werden inirruner grösseren Mengen sterilisiert in 
asGen, die durch Verarbeitung von Aiuminiumfolienrollen und Bändern geformt werden, 
en Flächen entweder lackiert oder mit plastischen Folien bedeckt sind. Die Xuftdicht- 

^Gprüfung der durch doppelte Naht geschlossenen Dosen ist gut bekannt. Weit weniger 
^ie Methoden der Luftdichtungprüfung bei Container erforscht, bei denen die Naht
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Arpera und des Deckels durch Schweissen geformt wird. Wahrend der Arbeit wurden
Werte

a°htai:
von drei Methoden geprüft, durch deren Anwendung die nicht hermetischen

ner entdeckt werden könnten. Die Methode der Lack- und AluminiumauXlösung und 
die r®e- und Vakuummethode haben beinahe gleiche Ergebnisse vorgezeigt, wiihrond die

1 Mikrobiologie eherne thode gewonnenen Ergebnisse bedeutend schwacher sind. Die Wärme 
ünq y

a»UUmmethode bewährt sich aussergowöhnlich gut in den Bedingungen der Fieischindus-
k-Tieverarbeitung, weil sie genau und einfach ist.
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VERXFICATION DE LA VALEUR DE3 METHODES D’EXAMEN DES CONTAINERS SilalS SOLIDES
, / fLa viande et les autres produits alimentaires sont stérilisés en quantités de plus en 

plus grandes dans des récipients formes par la préparation des rouleaux des feuilles 
d’aluminium et des bandes dont les surfaces sont vemises ou couvertes des feuilles 
plastiques. La vérification de l’ûermeticité des boîtes fermées par double soudure est 
oufü connue. Beaucoup moins explorées sont les metbodes de vérification de l’hermeticite 
des containers dont la soudure du corps et du couvercle est faite par soudage. Dans 
cet ouvrage sont vérifiées les valeurs de trois metbodes par l’utilisation desquelles 
on pourrait découvrir les containers non hermétiques. La méthode de dissolution du 
vernis et de l’aluminium, la méthode de chaleur et de vide, ont données presque les 
mêmes résultats, pendant que les résultats obtenus par la méthode microbiologique sont 
beaucoup plus faibles. La méthode de chaleur et de vide, dans les conditions de 
préparation industrielle de la viande, est particullierement favorable puisqu’elle est 
précisé et simple.

npoaepKa aHaaeHHn noJiyuaeuMx MeToaQM McaienoBaHna repneTM<jHOCTn nonynpoHHux KOHTetinepoj. 

AHA OJiyiUKH H MBAH K7HK0BMH
TexHonorn'JecKMÎi cïiauynTeT b t .Ho b m Cajt,C$P10

Hnco h npotwe naïueBbie nponyKTU Bce b CosbiueM uojumecTBe cTepanuayioTCH b noeyflax cipopMH- 
poBBHHUx nepepadoTKOÎi pynoHOB annioMMHHeBOvi $onbm h neHT noBepxHOCTHO riaKHpoBaHHUx «nu 
odnaraeMUX naacTMaccoBoti $onbroR.npoBepKa repMeTHWHOCTn acecTHHux Canon oaKpuBaeMux jibou 
h h m uibom UIHPOKO n3 8 ecTHa. Ho, HaMHoro MeHbnie nayweHH «eTO«« npoBepan repMeTM<JHOcTH k o h- 
TeiÎHepoB y k o t o p u x ihob nocynw « KpbUUKH tyopiivipyeTCH CBapnon. B npouecce paCoTbi npoBepa 
nweb 3 HaueiiHH Tpeun aeTonaMH npHMeHeHHen k o t o p n x noria Gu HaHTii HerepueTaaHiix k o h t6'.ih  ̂
poB. înieTOA pacTBopneMOCTM naaa h anniOMHHHH h m b t o a TennoToii h Banyyua iflBajia npnfi/tH3M' 
TenbHO OAHHaKOBHx peaynbrarOB ;peaynbTs t h nonyoeHue uanpoSaoioraaeo-Kaa MeTOAOM anaoHTe/D’ 
ho xyaie. Me T on Teruioro« h BanyyMa b ycnoBHHX npoMUunieHHOM m k c h o h nepepaGoTKH oneHb y f l0 

6eH,TaK kbk naeT sepuue peaynbTaTu a cnocoG HccnenoBaima npocTO-î.
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^Läliditv test« of the methods used for the investigation 

adl*~tightness of semi-solid containers
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f c ? « *  other foodstuffs are in ever increasing quantities sterilized in semi-rigid con- 
Plae^8 ’ JFhey ®?e Produced from aluminium foil strips being varnished or laminated with Prodi £ “ lm» Like the can leakage, leakage of aluminium containers is phe cause of canned 
8. ni-, fPoilage- Testing of can leakage has been investigated as yet /Suvakov and Trumic, 
y^oj.Auski et al., A; Tadi6 Zivka et al. , 9; Kelch and Hadlok, 2 and others/. For many 
ProoS aTready the procedures have been used in the everyday practice of industrial meat 
seam Slns‘ However i methods for testing the leakage of containers which body and end 
more 02,0 f°rmed by thermosealing, have been far less investigated. This problem is now 
Posn-i more intensively examined /Effenberger and Schotte, 1; Oluski Ana et al., 5; 
n'ethaa^i’ Schmidt-Lorenz, 7i Tändler, 10 and 11/. Since a sufficiently sure and simple 
exam- ior ies'tinE fb-e leakage of semi-rigid containers has not been developed so far, we “mined three procedures published in the course of a few past years.

thi product "Mesni obrok" /minced meat/ was tested for leakage because the swelling of 
s.Product was exceptionally frequently observed in shops. The stuff was filled in seni- 

ajj^Sid aluminium containers. The prepared cans were of the following weights: 0.075, 0.100 
arc U-d50 kg. Number of examined samples and production lots, dependent on the can weight, Presented in Table 1.

/ ^ ^ er‘icnation 
^ ° duction lot/

Table 1

02262 02263 
02261 
02262 02263 
02361 
32^62

et weight 
kg 1.

E x a m i n a t i o n  
by the method 

2.
0,075 "scr " ----------- gj-------------- ---------------
0,075 2 0 20 2 0
0,075 2 0 20 20
0,100 1 5 15 150,100 1 5 15 150,100
0,150
0.150

1 5 15 15
1 3

_____12___
13

___________ 12______________
1 3
-12_____________

the0?6 da°feriological examination, the cans were incubated for 10 days at 37°C. However, 
VarnihW &®e of containers was tested without previous incubation, using the method of 
Olusi- and aluminium foil dissolution /N.N., 3/ and the method of heat and vacuum /Ana et al., 5/.J-bski

2--°f-Y?rnish-and^alumirLium_foil dissolution_/N.N., V .  - After cutting off the 
After^ ^ r  sëâm”  t&ë”virnlsE’IS”rêmôvë3’5ÿ~mëans“of"concentrâtid sulphuric acid /H2SO4/.diUQj cxx uxuxxxx urn xa uxübuxvcu u y  xxujcxBxua xjuxu xxyux'uxxuxux'xvx auxu x̂xv/xy ux- xuvu au-
a0l hydroxide /NaOH/. The sealed plastic foils are washed and dried. A few drops of the 
or i-.ïori 9! a suitable colour are introduced into the sealed joint by means of a pipette 
estabv^ron needle. After ten minutes, in transmitted light or under microscope, it is 

wished whether the seam is good or not. Coloured spots prove the leakage of seam.
for-T?5_and vacuum method /Ana Oluski et al., 5/- - Cans weighing up to 150 g are heated 
leakao. m^PP£ës”ài~90°C7-the air being then exhausted for 2 minutes at 600 mm Hg. The 
°f the Is shown by the content coming out from the container or by visible delamination
v  Hi 8eam-
himùs-Ï9Liological method. - Method No. 3 prescribed in the "Regulations covering the mi 
opRj vrC°ûclitions”rëgâr3.Ing the bacteriological soundness of foodstuffs in trade", SI. 1 *

«°. 55/1973.

s, aluminium is dissolved by immersion into hydrochloric acid (HC1) or into so-

list
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Results and discussion
Table 2 presents the examination results established by method 1.

Can Ban designa- Number of
weight tion examined

Table 2.
Number of %"of Herme” 'Number 'oï-----T oi noï----
hermetically tically not hermeti- hermetically

TT7J7T

0,100

0,150

"Ü2S5T02262
02263
02261
02262
02263
02361
02362

cans
----2CT

20
20
15
15
il

ÿ r

sealed
W
1714
15 
10 12
9 0

sealed
“T T  ~

cally sealed sealed
56 2 
5
34

55
1530 
13 
33 
20
31 21TCm 151----- 93-----TOT----- 33----- 5Ç7TT

Prom the results presented in Table 2. it can be seen that from a total of 131 examined 
cans, 33 were not hermetically sealed, namely 25.19%. Not hermetically sealed cans were found in all weight groups and in all production lots.

r®eul^s were obtained by the use of method 2, as shown by the results presented in T ab 1 o 3 •
Table 3.

Number of % of herme- Humber of % of not 
hermetically tically not heimeti- hermetically

Ban
weight Ban designa- 

tion
Number of 
examined

T3T075---- ---- 025ST---... Bea.Lea
— w -----

caiiy sealed sealedT 3 -----------02262 20 11 55 9 45
0,100

0,150
m m r

0226302261
02262
02263
02361
02362

20
15
15
15
13

19
12

812
10
10

1
37
3
3

T*

5
20
47
20
23
T W

Bacteriological evaluation of leakage was performed on the basis of ohe shelf life test 
of products held for 10 days at 37°0 and the bacteriological analysis of incubated samples. The results are presented in Tables 4 and 5.
Shelf life test Table 4.
Ban------------- Can Humber of Number of Number of °/i Ofweight designation incubated unchanged swelled swelledsamples . samples samples samples
W 7 5 02261 7 4 1 ^ 7 ?02262 75 75 0 002263 75 75 0 00,100 02261 75 71 4 5,302262 75 71 4 5,302263 75 0 0
0,150 02361 75 75 0 002362 75 0 0TOTAL 600 591 7 1,5
Bacteriological examination Table 5.
Can Can Number of According to conditions of
weight designation examined article 14 of Regulations

samples acceptable unacceptable
0,075 ”  0 2 2 6 1 20 i y %02262 20 17 3

02263 20 20 00,100 02261 15 14 1
02262 15 15 0
02263 15 11 4

0,150 02361 13 11 2
02362 13 12 1

TOTAL i3l 117 1 4
On the basis of the results presented in Table 4, only 1.5% of swelled cans was established. If 9.16% of bacteriologically examined and found to be contaminated cans are added 
/Table 5/, it can be concluded that 10.66% of samples are bacteriologically unsound.
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£ « ¡ 5  Ä £ i ° L r s 1S  ,irvi ," lif ; ; l r 1011 i 1" 01“ 10;  v  » 4 > » . «  -  r . ™aledi octJ: m V? hiSh Percentage of not hermetically sealed cans was reve-ent-Dv.i ■'^9% namely 25.95f° /Tables 2 and 5/. Incubation is an unsure procedure for the 
e s t a b l i s h  f  leaiaE®' ^  this method, only 1.5/ of not hermetically sealed c^s was- incomparably less than by method* 1 and 2. When incubated cans are also bacte- 
to the1? ? ^ ?  ’ . Bom®what t?0Fe realistic picture is obtained /Table 6/. In relation1oncer tW° methods, bacteriological method is not only less sure but it also lasts
ceduro moff ex? eSslv?~fildi <F  these reasons it cannot be accepted as a routine pro-
gicai meihesr6SUltS P?fPi?iiy 6//4.?nd Sci™idt-Lorenz /?/ also confirm that bacteriolo- B cal methods are not suitable for the determination of leakage of semi-rigid containers.
Although equal to heat and vacuum method regarding the obtained results, the method of 
i^Sor« ^  aluminium foil dissolution will not be frequently used in practice because it corr» expensive. This procedure can be carried out only by skilled personnel and in 
orrespondingiy equiped laboratories. The heat and vacuum method can also be used for te- 
cans the leakase of cont& m ers during the production process - prior to sterilization of

Cpnclusi nn
°n the basis of the examination results, the following can be concluded:
c L H ? 6 meihod of varnish and aluminium foil dissolution and the heat and vacuum method,

5° bacteriological method, a high percentage of not hermetically sealed cans the 
onrent of which is closed and sterilized in semi-rigid containers is revealed.
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