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PACKAGING FRESH AND CURED MEAT

UTILIZATION OP CHROMIUM-PLATED STEEL CAMS IN CANNED 
MEtT PRODUCTION

NEVERKA SIMIÔ and GORAHA ÎORBEVIÔ 
Yugoslav Institute of Meat Technology, Beograd, Yugoslavia

Comparative studies were carried out on three kinds of 
chromium-plated steel drawn cans and on tinplate ones i.e. on 
bare cans, cans internally coated with the epoxyphenolic lac
quer and on cans internally protected with the aluminium pig
mented epoxyphenolic lacquer. The mentioned cans were used 
in production of canned cured minced pork, canned cured pork 
chops, canned cured beef chops and canned sour cabbage with 
pork chops.

Packaging tests, performed in 4-year period, followed 
by analytical analyses, showed that adequately lacquered 
chromium-plated steel drawn cans can successfully be used 
in meat industry regarding the corrosion shelf-life of canned 
meat products.
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UTILISATION DES BOITES EN ACIER CHROME DANS 

LA PRODUCTION DES CONSERVES DE VIANDE

NEVENKA SIMIÔ et GORANA BORBEVIÔ 
Institut yougoslav pour technologie de viande, 

Beograd, Yougoslavie

Des recherches comparatives ont été faites sur 
trois sortes des boites embouties en acier chromé et sur 
les boites embouties en fer blanc, c ’est à dire sur leS 
boites nues protégées à l’intérieur par le laque epoxy* 
phénolique et sur les boites recouvertes à l’intérieur 
par laque epoxyphenolique aluminium pigmenté. Les dites 
boites ont été utilisées dans la production des conser^5 
de porc hache saumure,des conserves de porc en morceaux 
saumure, des conserves de boeuf en morceaux saumuré et 
des conserves du choucrout aux morceaux de porc.

Les essais des conserves, faits dans la duree 
de quatre ans, suivis des determinations analytiques, 
motrees que les boites en acier chrome, convenablement 
laquées, peuvent être utilisées avec succès dans l*iu^u '| 
de viande à l’égard de la stabilité des conserves de vi 
en stockage en vue de la corrosion.

VERWENDUNGSMÖGLICHKEIT DER VERCHROMTEN F LEIN ST BLECHD 0 SEN 
IN DER FLEISCHKONSERVEN-PRODUKTION

..K.rOÄHOCTo yL0TP^5.'.ant̂ i -xCT/iHOK XPL.JiPCàAft.

iiOiii K i i iiBGlf*.3LGÀ0T-E ^lCHMX KihCLPpQB

NEVENKA SIMI* und GORANA DJORDJEVI^ 

Jugoslawisches Institut für Fleischtechnologie, Beograd, 
Jugoslawien

Komparative Prüfungen auf drei Sorten der ver
chromten Feinstblechdosen und an verzinnten Feinstblech- 
dosen d.h. an blanken Dosen, an von innen mit Epoxyphe- 
nolfil* überzogenen Dosen und an von innen mit Aluminium 
pigmentierten Epoxyphenollack geschützten Dosen durch
geführt. Die angeführten Dosen wurden in der Produktion 
von konservierten gepockelten Schweinestücke, konservier
ten gepockelten Rindstücke und von konservierten Sauer
kraut mit Schweinestücke angewendet.

Fleischverpackungsprüfungen, in U-jähriger 
Zeitspanne durchgeführt, nachgeprüft durch analytische 
Bestimmungen, haben erwiesen dass die tiefgezogene ver
chromte Feinstblechdosen, angemessen lackiert, können 
in der Fleischindustrie, mit Hinsicht auf die Korrosions
lagerfähigkeit der Fleischkonserven, vortrefflich ange
wendet werden.
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PRODUCTION
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Institute of Meat Technology, Beograd, Jugoslavia

"•«i in About ,ixtS P'r of world tinplate production i,
°°d canning. In recent years, can manufacturers andhoi - ------

í# P*¿e«e ^ °re ^aatd tremendous increase of tinpla-
^»and anÍ ,imultan’0'“ ly with th, di.balance in supply and 

°n th‘ tinPlot. at thm world market. It promoted the in- 
t,rU lt " the mor‘ eerioue research of available eubetitute ma- 
° ^ ° r he™vtical food containers. One of euch metals is 
Hn- It,'Plat,<1 l°U °arb0n «'•*. Mas produced in Ja-

tJ* mac'1099 ar‘ b,tu,“n tinplate prices and blaokplate ones. 
“’’d,,. Japanese chromium-plated steele can be found

St,

diff
’«i».

Com

trad« marks: "Cansuper" - Fuji Iron and Steel 
( Bx~ToP" " *o*an Company and •'Supercoat* - Tavata

’ a *** mentioned producte differ among each other
0tide8 0j,e°tiV* ooatin9 being either metal chromium or chromium 

* « combination of chromium and chromium oxides. Some”••’**"* “j onromxum ana enromium oxidee. S 
^*ted ntPies and U.S.A. have already produeed ohromi 

e#I® under Japanese lioencee.

)in9 S~2 Q^°OOIt<2 *nB t0 ^iterature data, chromium plated steels, 
*»n e Mg/m Pr°tective filme, are suitable materiale for.QWn e«n -- ----j f irma, are euvtaoie materials fo

It manufaetw  on condition they are lacquered on both 
demonstrated that lacquers, like phenolic and 

t'*(!c**9fulliC °ne*’ U8ed f°r tinplate can protection, can 
y b* Z*1* chromium-plated steel. The adhesion
ance to cracking of lacquer film on the chromium-• te<* »*.

-PI
i9 1 ar* hi9h*r than on the tinplate. Reeulte of paek- 

<l*ed st ’  ̂dx^^0r0nX kinds of oanned products in chromium- 
*el cans were generally good regarding internal and

atmospheric corrosions. However, some undesirable changes deri

ved from internal corrosion were also registered e.g., in the 
cases of canned carrots and canned sour cucumbers. Besides the 
cited advantages, chromium-plated steels are resistant to sta

ining. The imperfection of that material is the impossibility 
to be soldered. So chromium plated steels can be used for drawn 
cans or for combined cans - chromium-plated steel ends and tin

plate bodies. Chromium content and its valency (3*) found in 
canned foods after a long-term storage show that chromium 
plated-8teel cans are not dangerous from the toxic view point 
(2, 3, 6, 7, 8).

Literature data dealing with meat products in chro

mium-plated eteel cans are very poor and differences in canned 
meat technology and in kinds of meat products are great. There

fore, the aim of our work was to test comparatively some quali

ty components, being in relation of the internal corrosion, of 
four characteristic sterilised meat products in "Cansuper" 
cans and the same ones in tinplate cans during the four year 
storage.

Materiale and Methods

In the experiments the following sterilised canned 
meate were used: cured minced pork, cured pork chops, cured 
beef chops and sour cabbage with pork. The mentioned foods were 
packed in drawn cans (0 73x28 mm) of "Cansuper", having the 
0.04 fi thick chromium coating, and of electrolytic tinplates - 
El and E2 (manufacturer: "Rassslstein" - Vest Germany). Regard

ing the additional internal protection, three kinds of cans 
were used: plain cans, cans protected with unpigmented epoxy- 
phenolic lacquer - S g/m2 thickness, and cans with the alumi
nium pigmented epoxyphenolic coating - 7 g/m2 thickness (lac

quer manufacturer: "Berbol" - Vest Germany).

Canned meate were kept four years at room temperatu

re and tested after 1, 6, 12, 24 and 48 months. Meat products 
in plain cans were only tested for 12 months.

t £ach t..t group oonsieted of 10 tampit».

^  * * visual »lamination of oant and tht organoltptio 
”‘at product» w»r* earritd out by thr»» txptrf.

t *»g adhesion of th» lacquer coating wat determinad
•lotap," method (4 ).

Th
*0 * * POro,itv and *oratehet of the lacquer coating
^ Ptch», o d by copper eulphate method and porosity and 
^  th, °f pr°toctiv metal ooatinge by the eulphur dioxide---- "¡W4.1A4. C

l °oyana te  te e t»  (41.

antitative analyte» of iron, tin (S) and ehromiuj«o.
by the epeotrophotometria method».

■t,
n4  O t - o u e . i o n

N "y tt V tH Vl” ‘ttl examination of non-uted cane and by 
hm --,arateh0‘ of internal protective ooatinge, it wat 

^  *5|n« at cane of all teet group» had approximately

n0 t.9t °f mechanical damage», however, by the thiocy-
ly of ^  b*i** were found difference» in tb« degree of po- 

' ooatinge (Table I). The reeulte point to

••mar ^  ^aet that on one hand, plain "Caneuper" cant 
high"  porotity of protective coating» than 

il" °an‘‘ ani °n tk‘ °th,r **• looquered
(„j °°*Par,9(j "'own to bt **• mort effective protection of etc 
Of 'rpf,tati Uith th’ l<toquered electrolytic tinplate». The 
*4, O’lemi " *,IO* ° foot can be found in the poetibility

lfle9u.r intovaotion between the chromium coating and 
**'* oou,‘,t of looquer film etoving (l, tt. 

t that°n9trat0d PooPooty of the ohromium-plated eteeli fcna¿ , .  '
*tlç '*« tb, * *a"* Puality of unpigmented epoxyphenolic 
\ * f°lytt0 adheeion on the ■Caneuper* than on tbn

contrary to the reeulte for pigmented
o lacquer.ej,
*h.___' Of ‘Ulte of the vieual examination of internal

* four-year etorage of canned neat» are

prevented in the Figure 1.
On tbn baeie of intsrnal changee of cane, it may be 

concluded that none of examined plain cans was suitable for pac

king teeted meat product». The undesirable internal changes of 
canned meate in those test groups had so intensively developed 
in the coure» of 11 month storage that it was no use to take 
them further in the experiments. For can changes in the form of 
black epote, ehown in the Figure l, the dettining is the charac

teristic of the secondary phenomenon and for the "Cansuper"cans, 
the formation of black epote is followed by the widening of po

res and »cratches without appearance of bare areayg. Comparing 
can changes of four teeted producte in the course of four year 
storage, it may be concluded that more intensive changes were 
in canned sour cabbage with pork while among other tested pro

ducts there were no significant differences.

By the visual examination of the surfaces of can con

tents, the highest degree and the highest frequency of undesi

rable colour changes were found in test groups where plain cans 
were used. The changes were mostly in the form of numerous black 
spots. The same appearance wae found in products in the lacque

red cane except in sour cabbage with pork, but in the signifi

cantly lower degree, and in the later stages of canned meat sto

rage. Beside» that, in the ease of canned minced pork and oanned 
pork chops, yellow to yellowieh-brown product surface discolou

ration» were found, more frequently in tinplate can, than in 
"Caneuper" ones.

Regarding off-flavoure of tested canned meate, it may 
be stated that product• with larger quantities of corrosion de

posits had metal flavour.

A »ample of the ¡4-month etored pork ohops in the lao- 
quered "Caneuper" can and three samples of the same product af- 
ter 4 8 -month etorage were interesting beeauee of the unusual ap- 
vearanoe of crystal» on the internal can surfaces and on the can 
content eurfaoee (Figure t). On opening, the crystals had white 
colour that, txpoeed to the air, grew darker and darker passing
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PACKAGING FRESH AND CURED MEAT

t h r o u g h  d i f f e r e n t  s h a d e s  o f  g r e e n  e o l o u r .  By t h e  q u a l i t a t i v e  

a n a l y s i s ,  i t  was  d e m o n s t r a t e d  t h a t  t h e  c r y s t a l s  w e r e  a n o r g a n i c  

i r o n  c o m p o u n d s . I r o n  c o n t e n t  i n  t h e  a b o v e  p r o d u c t s  was  1 3 0 - 1 7 0  

ppm.  I t  s h o u l d  b e  p o i n t e d  o u t  t h a t  t h e  f o u r  s a m p l e s  w i t h  c r y s 

t a l s  h a d  o f f - f l a v o u r  a n d  u n d e s i r a b l e  m e a t  t e n d e r n e s s .

On t h e  b a s i s  o f  t h e  q u a n t i t a t i v e  m e t a l  d e t e r m i n a t i o n  

i n  t h e  m e a t  p r o d u c t s  ( f i g u r e  3 ) ,  i t  may  b e  s e e n  t h a t  t h e  c h r o 

m ium c o n t e n t  i n  p r o d u c t s  i n  " C a n s u p e r "  c a n s  i s  a p p r o x i m a t e  t o  

c h r o m i u m  q u a n t i t i e s  o f  t h e  p r o d u c t s  i n  t i n p l a t e  o n e s .  H o w e v e r ,  

i r o n  c o n t e n t  i s  r e m a r k a b l y  h i g h e r  i n  "C a n s u p e r " c a n s  t h a n  i n  

t i n p l a t e  o n e s  e s p e c i a l l y  i n  t h e  c a n n e d  c a b b a g e  w i t h  p o r k .  T h e  

c a u s e  o f  s u c h  a s t a t e  c a n  b e  i n t e r p r e t e d  b y  t h e  e l e c t r o c h e m i 

c a l  v i e w  p o i n t .  W h i l e  c h r o m i u m  c o a t i n g  o f  "C a n s u p e r " c a n e ,  i n  

t h e  c a s e  o f  c a n n e d  f o o d s ,  i s  n o b l e  t o  s t e e l ,  t i n  i s  a  s a c r i f i 

c i a l  c o a t i n g .  B e s i d e s  t h a t ,  i t  i s  k n o w n  t h a t  t h e  d e g r e e  o f  p o 

r o s i t y  o f  s a c r i f i c i a l  c o a t i n g s ,  c o n t r a r y  t o  t h e  n o b l e  c o a t i n g s ,  

i s  n o t  o f  g r e a t  i m p o r t a n c e  f o r  c o r r o d a b i l i t y  o f  t h e  m e t a l  b a s e .

C o n c l u s i o n s

R e s u l t s  o f  e x p e r i m e n t s  s h o w  t h a t :

1 .  I t  i s  p o s s i b l e  t o  u s e  l a c q u e r e d  d r a w n  c h r o m i u m -  
- p l a t e d  s t e t l  c a n s  i n  t e s t e d  c a n n e d  m e a t  p r o d u c t i o n .

2.  E p o x y p h e n o l i c  l a c q u e r s  a r e  s u i t a b l e  p r o t e c t i o n  

f o r  d r a w n  c h r o m i u m  p l a t e d  s t e e l  c a n s .  T h e  u s e  o f  p i g m e n t e d  e p o 

x y p h e n o l i c  l a c q u e r ,  i n  t h e  c a s e  o f  " C a n s u p e r " c a n s ,  i s  n o t  r e 

c o m m e n d e d  f o r  t w o  r e a s o n s :  1 .  i t  i s  u s e l e s s  t o  a p p l y  p i g m e n t e d  

l a c q u e r  c o a t i n g  a s  c h r o m i u m  p l a t e d  s t e e l  i s  s h o w n  t o  b e  s i g n i f i 

c a n t l y  r e s i s t a n t  t o  s t a i n i n g ; 2 .  p i g m e n t e d  l a c q u e r  c o a t i n g s  o n  

" C a n s u p e r "  c a n s  h a v e  l o w e r  a d h e s i o n  a n d  c h e m i c a l  r e s i s t a n c e  t h a n  
u n p i g m e n t e d  e p o x y p h e n o l i c  l a c q u e r s .

3 .  C h r o m i u m - p l a t e d  s t e e l  c a n s  a r e  s a f e  w i t h  r e l e v a n c e  

t o  c h r o m i u m  p i c k - u p  b y  t e s t e d  c a n  c o n t e n t s .  R e g a r d i n g  c h r o m i u m  

c o n t e n t  i n  t e s t e d  m e a t  p r o d u c t s ,  i t  may  b e  s a i d  t h a t  " C a n s u p e r "  
c a n s  d i d  n o t  d i f f e r  f r o m  t i n p l a t e  o n e s .

Literature

i1 .  A c k e r  L .  e t .  a l .  H a n d b u c h  d e r  L e b e n s m i t t e l c h e m i e . Band

T e i l .  1 9 6 7, S p r i n g e r - V e r l a g . B e r l i n .  *
2 .  B r o e n i n g  E. T o x i c a t y  o f  i n d u s t r i a l  m e t a l s .  1 9 6 1 .  Butter»'1* 

L o n d o n .

3 .  B u r n s  R . M., B r a d l e y  H.W. P r o t e c t i v e  c o a t i n g s  f o r  m e t a l 8,

1 9 5 5 .  R e i n h o l d  P u b l i s h i n g  C o r p o r a t i o n . ,
4. H o a r e  W .E., B r i t t o n  S . C .  T i n p l a t e  t e s t i n g .  1 9 6 7 .  T i n  ° a*e<l 

I n s t i t u t e .  P u b l i c a t i o n  No. 3 1 3 .
todi i

Mo8
>d

L g a s k o v s k a j a  J . N .  F i z i k o - h e m i S e s k i j e  me-
ntW1'

, f00<- 

qu8 
SB»11'

5 .  K r i l o v a  N .N .

s l e d o v a n i j a p r o d u k t o v  ê i v o t n o v o  p r o i s h o S d e n i j a .  1965

6 .  M c F a r l a n e  D. C o r r o s i o n  S t u d i e s  o f  t i n  f r e e  e t e e l s  i n  

c a n n i n g  a p p l i c a t i o n s . La  c o r r o s i o n  d e s  b o i t e s  m e t a l l î Q ^  

d e s t i n e s  d  l*  i n d u s t r i e  a l i m e n t a i r e  -  C o m m u n i c a t i o n  pr*  

t e e n  d  l*  o c c a s i o n  du s y m p o s i u m  i n t e r n a t i o n a l  I I .  1971 
INACOL. L i e g e .

N e h r i n g  P .  C o r r o s i o n  p r o b l e m s  o f  m e t a l l i c  f o o d  c a n e .  La 

r o s i o n  d e s  b o i t e s  m é t a l l i q u e  d e s t i n e e  d  l*  i n d u s t r i e  

t a i r e  -  C o m m u n i c a t i o n  p r é s e n t é e s  d  l*  o c c a s i o n  d u  sy m p ° 8i 

i n t e r n a t i o n a l e  I .  1 9 7 1 .  INACOL. L i e g e

7.

8 .  U c h i d a  H. t  ï a n a b u  0., H o r i g u c h i  A . t  S a t o  H. C h r o m iu m 'V

s t e e l  s t r i p  f o r  c a n  m a k i n g .  1 9 6 4 .  P a p e r  p r e s e n t e d  a t  

i n t e r n a t i o n a l  m e t a l  f i n i s h i n g  c o n f e r e n c e .  2 5 - 2 9  May,  

9 .  U h l i g  H. C o r r o s i o n  a n d  c o r r o s i o n  c o n t r o l .  1 9 6 7 .  J o h n  
a n d  S o n s  t  L o n d o n .

V** 
th. •’ 
10

Tabla I: Kttulf of thiooyanata ftt on non-und oant

Typt of inf mal 
oan ooatinq

"Cantuptr" tl Itotrolytio tinplaf 11 iltotrolytia •*"' ,

Plain J. to 1,17 l,l<
Unpigmtnttd tpoxy- 
phtnolio laoqutr 0,010 0,017 o.oio
Aluminium pigmtnttd
tpoayphtnolio
laoquar

o.ooto 0,0001 0,0000

FiR-1.Col  l e c t i v e  s c o r e s  f o r  v i s i b l e  u n d e s i r a b l e  

i n t e r n a l  c h a n g e s  of  c o n s  d u r i n g  4 -  T o o r  s t o r a g e  

Of c on ned  m o a t s

E x p i a  n a ti o ns :  
l  C o l l e c t i v e  score  

f o r  c h a n g e s
_ nochange

pron oun ce d

2. c h a n g e  tu po

5 ED black p o in t s  
m  block sp ots  
H i s t a i n l p g  
■  f i l m  f l a k i n g  
QDf I l m  p oo l in g-o f  f

I 6 0  1 S1Î 1612 1 6 U li« T 812¿«16121UB 1 6 1 2 6 1 2 3U« 1 
S T O H A O f  T I M I /  IN M O N T H S /




