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VALI])LTY TESTS OF THE METHODS USLD FOR THy LINVESTIGATION OF ATR-TIGHLNE33 OF

SINMI- SOLID CONTAINKR3
leat ag woll as the other food are sterilized in the increased amounts in containers
broduced from aluminum foils with lacquered surfaces or coated with plastic films.
Alr-tightness checking of tins closed by double seams is well known. However, methods
for air-tightness checking of containers with welded seams between the cover and base
are much less studied. This paper is dealing wivh the validity tests for the three
Methods uded for the discovery of those containers which: proved not to be alr-tight.
"0thod for lacquer snd aluminum dissolution as weli as the method of heating and vacuum
have &lven approximateiy the same results, while the results obtatned by microbilogical
Method ig considerably poor. Method of heating and vacuum under the conditions of

1nd“8trial processin of meat proved to be extremly practical being accurate and simple.
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WE“'l‘PRﬁFUNG VON METHODEN DR LUFTDICHTUNGERFOSCHUNG HALBFESTER CONTAINER
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Dag Fleigch und andere Nahrungsmittel werden inimmer grosseren Mengen sterilisiert in
Geféssen, die durch Verarbeitung von Aluminiumfolienrollen und Bindern geformt werden,
deren Fléchen entweder lackiert oder mit plastischen Folien bedeckt sind. Die Tuftdicht-
ungprUfUng der durch doppelte Naht geschlossenen Dosen ist gut bekannt. Welt weniger
i die Methoden der Luftdichtungpriifung bei Container erforscht, bei denen dle Naht
deg Korperg und des Deckels durch 3chweissen pgeformt wird. Wihrend der Arbeit wurden

d metigche
o Werte von drex Methoden gepruft, durch deren Anwendung die nicht hermetischen
o

“Ont ainep
die

entdeckt werden konnten. Die Nethode der Lack- und Aluminiunauflosung und

. indd nhrend ie
Wirme und Vakuummethode haben beinahe glelche mrpebnisse vorgezelpt, wihrend dic
dy s Wurme
K I““ikI‘Obiolorischemut].ode gewonnenen krgpebnisse bedeutend schwacher sind. bie Wurme
3
un 5 M . ap Hilaeiaeh 3} -
4 Vakuummethode bewahrt sich aussergewohnlich gut in den Bedinpunpen der Fleischindu

by
eveP“Pbeitunﬁy weil gie genau und einfach 15T
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VERIFICALIUN DE LA VALEUR DS METHODES D?® EXAMEN DES CONTAINERS SkMIS SOLIDES

La viande et les autres prodults alimentaires sont scérilisés en quantités de plus en
plus grondes dans des récipients formes par la préparation des rouleaux des feuilles
d’aluminium et des bandes dont les surfaces sont vernises ou couvertes deas feullles
plastiques. La verification de l'nerméticité des boltes fermees par double goudure est
bien connue. Beaucoup moins explorées sont les methodes de verification de 1'herméticité
des containers dont la soudure du corps et du couvercle est faite par soudage. Dans
cet ouvrage sont vérifiées les valeurs de trois methodes par 1*utilisation desquelles
on pourralt découvrir les containers non hérmétiques- La methode de dissolution du
vernis et de 1'aluminium, la methode de chaleur et de vide, ont donnees presque les
mémes résultats, pendent que les resultats obtenus par la méthode microbiologique sont
beaucoup plus faibles. La methode de cheleur et de vide, dans les conditions de
préparation industrielle de la viande, est particulliérement favorable puisqu’elle est

4
precise et simple.

Hpoaepka 3HAUYEHWUI MOJIyu8eMhX MeTONOM UCCNIeJOBAHUA TepMEeTHUUYHOCTHU [MOJIJINPOUHBX KOHTeﬁlleQOB

ABA ONYWiKN w UBAH BYHKOBUY
Texuonoruueckuii Hakynrer B r.Hosu Can,COPK

lfico M mpouMe MUmeBhe MPOAYKTH BCe B GOJbleM KOAMUECTBE CTEPWIM3yWTCA B MOCyAaX chopMu-
DOBAHHHX NepepatoTKOW DYNOHOB ANNKMMHMEBOW (ONBrA M JIEHT MNOBEPXHOCTHO N8aKUPOBAHHHX WK
06NaraeMux nIAacTMAcCOBOl (Honbroit.l[poeepka repMEeTHUHOCTH XECTAHHX CAHOK 3BKPLBAGMBIX o~
HHM DBOM WWDOKO M3BecTHa. HO, HAMHOrO MeHble W3YyUeHH MeTOAH NPOBEpKM TePMeTUUHOCTH KOH~
TeliHepOB y KOTODHX WOB TOCYAN ¥ KpHlKK Hopuupyerca csvapkoii. I mpouecce paGoTH npoBepa~
ANCH IHAYEHMA TPEMs METOJAMM NDUMEHEHHeM KOTOPHX MOrAuM Ob HAUTU HErepuMeTHuHHX KOHTEHE”
pOB. eTON PacTBOPAEMOCTH JlaKa& U 2JUIOMUHUA M METOM TeIJIOTOR M BAKyyMa Oasann nputnuan-
TENBHO ONUHAKOBHX Pe3yJbTATOB;PE3yJIbTATH MNOJIydeHue MMKPOOGMOJIOTUUECKIUM METOLOM anayuTenkb

HO XyXe. leToA TenjuoToi u BaKyyma B yCIOBUHX NpoMuuWJIeHHOl MsCHOIl nepepatoTKu OUeHb yao-

GeH,TaKk Kak NaeT BepHHE peayibTari & cnocol MUCC/eAoBaHuA npocToii.
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Kﬁllgiﬁz;tests of the methods used for the investipation
of air-tightness of semi-solid containers

ANA OLUBKI and IVAN VUJKOVIC

Facuity of Technology, Novi Sad, Yugoslavia

Meét and other foodstuffs are in ever increasing quantities sterilized in semi-rigid con-
talners. They are produced from aluminium foil strips being varnished or laminated with
Plastic film. Like the can leakage, leakage of aluminium containers is the cause of canned
DProdyct spoilage. Testing of can leakage has been investigated as yet /Suvekov and Trumié,

i OluSki et al., 4; Tadié Zivka et al., 9; Kelch and Hadlok, 2 and others/. For many
Years already the procedures have been used in the everyday practice of industrial meat
processing. However, methods for testing the leakage of containers which body and end

fams gre formed by thermosealing, have been far less investigated. This problem is now
Qore gng more intensively examined /Effenberger and Schotte, 1; Oluski Ana et ale s 5;

OSpigi] , 6; Schmidt-Lorenz, 7; Tandler, 10 and 11/. Since a sufficiently sure and simple
Rethog for testing the leakage of semi-rigid containers has not been developed so far, we
®Xamined three procedures published in the course of a few past years.

Lechni guos

3?? Product "Mesni obrok" /minced meat/ was tested for leakage because the swelling of

_ 58 product was exceptionally frequently observed in shops. The stuff was filled in semi-

oigid aluminium containers. The prepared cans were of the following weights: 0.075, 0.100

iﬁd 0.150 kg. Number of examined samples and production lots, dependent on the can weight,
© DPresented in Table 1.

Table 1

\

Can . Examilination
designation Net weight

/DI‘Oduction lot/ kg B by tl:xe method ¥ l

0,075 20 20 50

02262 0.075 20 20 20
02263 0,075 20 20 20
83261 0.100 15 15 15
p=262 0,100 15 15 15
2263 0,100 15 15 15
02363 0,150 13 13 13

~02360 0.150 13 1% 13

3 9)

tifore bacteriological examination, the cans were incubated for 10 days at 37°C. However,

Va§n1eakage of containers was tested without previous incubation, using the method of
A

01u§k§h and gluminium foil dissolution /N.N., 3/ and the method of heat and vacuum /Ana
1l e

bR S5,

Jamination methods

€thod of 8 d_aluminium foil dissolution /N.N., 3/. - After guttigg off the
confalﬁéf'géégggggégﬁggﬂigﬁ’ié'féﬁéiéd'ﬁ&"ﬁééﬁé'6I'Eaﬁééﬁ%rgfed sulphuric acid /HpSO4/.
43 erwardﬂ, alﬁminium is dissolved by immersion into hydrochloric.301d (HC1) or into so-
80), hydroxide /NaOH/. The sealed plastic foils are washed and dried. A few drops of tge
op Ition of a suitable colour are introduced into the segled joint by means of a p}pe§ e
eatgyeCtion needle. After ten minutes, in transmitted light or under microscope, it is

8blished whether the seam is good or not. Coloured spots prove the leakage of seanm.

e i ghi 0 heated

fop-vot_and vacuum method /Ana Oluski et al. 5/. - Cans weighing up to 150 g are

ler L miﬁﬁféé'éf'QOOC:’fhé air being then exhausted for 2 minutes at 600 mm Hg. The

of tgge is shown by the content coming out from the container or by visible delamination
€ seanm

11imlﬁ‘?’;‘obiological method. - Method No. 3 prescribed in the "Regulations covering the mi-

8FRy Y, C0nditions regarding the bacteriological soundness of foodstuffs in trade", Sl. list

0. 55/1973.
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Results and discussion
Table 2 presents the examination results established by method 1.

Table 2.
g Can Can designa- Number of Number of % of herme- Number of % of not
weight tion examined hermetically tically not hermeti- hermetically

cansg sealed sealed cally sealed sealed
0,075 02261 20 39 65 74 595
02262 20 ) 85 3 15
f 02263 20 14 70 6 30
0,100 02261 15 13 87 2 13
02262 15 10 67 5 39
02263 15 12 80 3 20
| 0,150 02361 13 9 69 4 b
02362 13 10 77 3 23

TOTAL 151 93 74,81 55 25,19

From the results presented in Table 2. it can be seen that from a total of 131 examined
cans, 3% were not hermetically sealed, namelz 25.19%. Not hermetically sealed cans were
found in all weight groups and in all production lots.

| Similar results were obtained by the use of method 2, as shown by the results presented

{ in Table 3.
t Table 3.
Tan Can designa- Number ol Number of % of herme- Number of % ol not
| weight tion examined hermetically tically not hermeti- hermetically
cans sealed. sealed cally sealed sealed
0,075 02261 el 1 72 2 )
02262 20 11 55 9 45
02263 20 19 95 1 5
0,100 02261 15 12 80 3 20
02262 15 8 53 ?7 47
| 02263 15 12 80 3 20
el 05362 13 10 [ ; 23
TOTAL 131 97 7,05 s ’

Bacteriological evaluation of leak%ge was performed on the basis of vhe shelf life test
of products held for 10 dB{: at 37°C and the bacteriological analysis of incubated samples-:
The results are presented Tables 4 and 5.

Bhelf life test A : . Table 4.
! Tan Can Number of Number of Number ol % oF
weight designation incubated unchanged swelled swelied
sgmpleg samples 5am2%es ¥:) es
t U,079 02261 L %,3
: 02262 75 75 ) )
02263 75 75 [ [
0,100 02261 75 7y 4 5,3
02262 75 71 & 5.3
02263 75 75 ) )
0,150 02361 75 75 ) g
02%62 75 72 g g
TOTAL e00 591 L) 1,5
Bacteriological examination ' Table 5.
| Uan Can Tumber of Kccording to conditions ol
weight designation examined articlengl& of Regulations
Bamg%gs acceptable unacceptable
0,075 02261 Ll 2
02262 20 37 3
02263 20 20 @
0,100 02261 15 14 1
02262 15 15 @
02263 ig H ft
0,1 02361 2
Je 02362 13 12 1 =T
TOTAL 131 ) B g PR

i-
On the basis of the results presented in Table 4, only 1.5% of swelled cans was establ
shed., If 9.16% of bacteriologically examined and’ found to be contaminated cans are added
/Table 5/, it cen be concluded that 10.66% of samples are bacteriologically unsound.
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By the method of varnish and aluminium foil dissolution /N.N., 3/ and the heat and vacuum
method /Oludki Ana et al., 5/, a high percentage of not hermetically sealed cans was reve-
aled: 25,19% namely 25.95% /Tables g and 3/, Incubation is an unsure procedure for the
establishment of leakage. By this method, only 1.5% of not hermetically sealed cans was
establighed - incomparably less than by methodt 1 and 2. When incubated cans are also bacte-
Tiologically examined, somewhat more realistic icture is obtained /Table 6/. In relation
to the first two methods, bacteriological methog is not only less sure but it also lasts
longer and is more expensive and for these reasons it cannot be accepted as a routine pro-
cedure, The results of Pospisil /6/ and Schnidt-Lorenz /7/ also confirm that bacteriolo-
Bical methods are not suitable for the de termination of leakage of semi-rigid containers.

Although equal to heat and vacuum method regarding the obtained results, the method of
Yarnish and aluminium foil dissolution will not be frequently used in practice because it
is more expensive. This procedure can be carried out only by skilled personnel and in
correspondingly equiped laboratories. The heat and vacuum method <an also be used for te-
8ting the leakage of containers during the production process - prior to sterilization of
Cans,

Conclusion
On the basis of the examination results, the following can be concluded:
By the method of varnish and aluminium foil dissolution and the heat and vacuum method,

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