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The

o appearance of vyellow-brwon discolorations on the surface of cured
“Nneg ¥
{ -

~ - Ineat, a problem which has existed for some decades, remains even to-

an int«-r(-.\‘ting subject for research. The surface parts on which the yellow-
Wy discolorations most frequently appear, have been exactly described in
m“%;z)‘_“ \\'()1‘1\‘5(1(-;1]?115\" with this p]u‘mnm'mm. (5,6, .‘\‘), We also have (1;11'.:}

)} ﬂ;”““K ﬂn"».\‘m; (il‘thv Svurleu.* of dzl.mzlg‘cd tin cuzttl‘ng 21.\' the cause of ﬂni
1‘“)“] \?“‘}‘V’H (0, 8). The effect of certain compounds of curing mixture (apart
I NaNQ,)

Tati and complete mixture on the appearance of yellow-brown disco-
“long
S

lave been examined, too.

ths O-day, it is a generally accepted theory that discolorations of this kind
Me, ‘Ll).P(‘:Lr on the content surface are caused I)}'-t’llc ()X'ldilll(')ll o.t cured
Irg, (M"(T'n.“‘m-\'- This means that NO, (formcd-dm‘mg curing) catalized by

* OXldizeg nitrosomyoglobin to metmyoglobin (5).
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Q¢ iterature that we have had access to, we have not found any data

the dependence of yellow-brown discolorations on the quantity
Nitrosopigments, namely concerning the influence of the duration

:(n‘ 2 N 4 s -
lep f these reasons, we wanted to attempt to throw some light on this prob-
fom the

€x

already stated aspect. That is why we have made it our task
x iUT]i]h.

§ the following:
])lum Vhether the duration of curing, that is, the quantity of formed nitroso-

da . 1ts in relation to the quantity of added NaNO,, and the surface of
aged ¢ : 45 . o A Ee
expe o0 tin coating effect the phenomenon of discoloration and to what

Xta
nt, and

by, Whether there exist a topmost limit, i.e. that quantity of added nitrites

]lmi Which discoloration of this kind does not appear, besides the lowest

0 . 7 - . S
]‘;\lj(” the quantity of added NaN©Q, which leads to vellow-brown discolo-
18, v “ v




MATERIALS AND METHODS

_ . . . ‘ Al
Preparation of meat substrates For our experiments we used chilled ha™

e : s s 0 1estt
(44 °C/24 hours) well trimmed of any visible fatty and connective t%

and minced in a (flmdel through a 8 millimeters plate. Minced mea
divided into 2 parts; 2.8 % of NaCl and 0.5 %, of Polital M5 polyphosph?

n0”
preparation were added to one part. The same quantities of NaCl and F
Bot!

t \\"

lyphosphate were added to the second half, plus 0.01 % of NaNO,.

; e .

parts of meat were divided into 12 parts each. 10 9% of NaNO, solutio? {

.r : ; ; 3 5 L
different concentration (according to meat weight) was added to each

> " . Fs " 1;11
these parts. The concentrations of NaNO, solution were so made up tl

the initial concentrations of nitrites in meat (with and without ﬂdde&
NaNO,) were the following:
I — 1200 ppm VII — 18,75 ppm
II — 600 ppm VIII — 9,37 ppm
IIT — 300 ppm IX — 4,69 ppm
IV — 150 ppm X — 2,34 ppm
V— 75 ppm XI — I,17 ppm
VI — 37,50 ppm XII — 0,58 ppm

Preparation of small plates of tinplate Small plates of tinplate (35,0 * * 4
mm, width 0,28 mm) were obtained by cutting large plates of hot dip?*
tinplate into small plates and these were then prepared in three ways: .

a) the first group of small plates was additionally completely tinn€ d ¥
melted tin so that all the edges and possible later damages on tin (”‘“ q
were protected. Plates prepared in this way were pierced with a needl® |
© 0.7 mm.

b) the second group of small plates of tinplate was prepared in the “‘m,
way as the preceding one. The unl\ difference was that the plates were pie
ced twice in the same way. E

c) the third ”mu}) included small plates which were additionally but ﬂl
completely tinned, i.e. small pl&tu were tinned only to the depth of 26 "
This means that the tut 11 length of unprotected edges of small plates ‘ml(“”ﬂ
to 21.5. mm.

The quantity of iron dissolved in the course of ISV determination, (‘,\'I‘“;‘
sed in micrograms, amounted to 9 for each plate of the first group, 18 for
second group and 90 for the third group.

Determination of ISV of small plates of tinplate 1SV (Iron Suluti(’”'\]‘;l‘_
ue) was determined by the Tin Research Institute method (Hoare Wl
Britton S. C.: Tinplate Testing, 1962). (4)
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cur he Process of curing was carried out in plastic bags at 4 4° C. After
Sl v S & : ! i
Was fg for 1, 3,5, 7,9, 17 and 21 day, a respective number of glass tubes

NaN llle(fl with 10 g. of cured meat CZLC]A]. F(?r each in.itial conYCM}tmti(m of

glass tfﬂg,.r\om bot'h part§ of cured 1neztt,’1‘.e. \\."1th and without };}N()):;, three

Plate . €S were filled with small plates. The first glass tube contained a small

ang theJrB .the a) group, the second glass tube a small plate from the b) group
urd one a small plate from the c) group.

T 0. . oo
W hermay treatment. — Immediately after the glass tubes had been filled
760 ,)?at and a small plate of tinplate, they were kept in a water bath at

da\vc/“bo minutes. After that period, the bath was turned off. The following

COryt) 1€ samples were left in a refrigerator at 4 8° C. Seven days later, the
ttent from

( ISC()I()Y

. o

glass tubes was taken out and the appearance of yellow-brown
ations was registered by visual examination.
bg[,, . : $ . o s

““Mination of Nitrites was carried out by Griess’s method.
eteyiy,; . : : : 3 ’ ‘
“YManation of Nitrates was carried out by a method with brucine.

Sopi, “Manation of Pigments. — Determination of total pigment, nitro-
SMey ; : i .
%lrr? ent and the percentage of total pigment turned to nitrosoform was
€ . v < R 7
out by Hornsey’s method — modification by Mohler (3).
!\ RESULTS AND DISCUSSION
}P,n,» e ____ Compesitien of curing mixture Sl AR St ST
| S | Mct-28Y  Alohosphates- a5y, NaCl-28%, Polyphosphates- 0,5)Wo N0 - 0,01%
A’w,# TT——_/ron solution volve ( microgroms Fe ) of smoll pilates
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Appearance of yellow - brown discolorotions
SHe vellow. brown discolorotions

N[ Table 1

- shows the influence of curing ingredients (NaCl — 2.8 9,; Polital
D
(ll)p(“ /0)

e ()[f various NaNO, L‘»()!l(‘(‘llll‘i'lti()ll‘\' and tin (“(m;tting damage on the
+ From 'tl' ot yellow-brown (11..\'(‘()11>1'z}.1‘u>n,\' 7 days after tlwm?;d' .ll‘cutmvnt.
\m’iﬁng 1€ 1‘(:5}1113 (presented in the Table) we can see that at initial concen-

g NZLI\(): of 1200 ppm discolorations do not take place except where

327




the samples cured for 24

p]l‘-‘.
with the highest damage of small plate. We can look for an explanation ]

this phenomenon in the fact that a determined quantity of llltlt)st)pl“ll]tm
t the

hours are concerned. The exception were sam

sufficient for the appearance of yellow-brown discolorations was presen
first day. The oxidation of nitrosopigments into holeglobin takes place late!

g s ; b . -y - F 2 (!
(the green color of meat). From this fact we may conclude that apart i©

the lowest level of the quantity of nitrites there also exists a topmost one ab?”

1
ve which yellow-brown discolorations do not appear and this can be expl i
ed by the absence of nitrosopigments.

In the case of the lowest level of added NaNO,, i.e. the minimal <|n.mllU
-
acco

which bring about the appearance of discolorations, the results are in l
Juac

dance with those of a previously edited study (8). Here too we may conc g

!
that below the initial concentration of 4.69 ppm there are no yellow- brov
discolorations even where the IS value is 90.

FIG. 1.  QUARTITY OF NaWO, DURING CURING I FIG. 2. QUANTITY OF NaNO, DURING CURING IN SANFLES FIG. 3. QUANTITY OF NaM
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Alongside with these experiments, we have determined:

— the quantity of NaNO, (in the part in which it was added); ;
: 3 10

ll[lA

ol

— the quantity of NaNO, in the samples of both parts, before he:
— the total pigment and nitrosomyoglobin, in other words the pe rcent®
of pigment turned to nitroso-form.




{ .\\"" should add that our detrminations were carried out in samples con-
vdnn“% the following initial concentrations of NaNO, (with and without Na-

IIT — 300 ppm

VI — 37,5 ppm
VII — 18,75 ppm
VIII — 9,37 ppm

IX — 4,69 ppm
i We have restricted these determinations only to those samples in which
1 Mitial concentration of NaNO, ranged within the highest namely the
et 12 ., . i ? . ; ‘
T St limits in relation to the appearance of yellow-brown discolorations.
leg .

](’ €Xaminations were carried out 1, 3, 5 and 7 days after curing.
i o .
Y Comparing Fig. 1, 2, 3, 4 and 5 and the Table, it can be noticed that

]
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Yy, Town discolorations appear only when the percentage of total pigment

© Nitrosopigments approaches 20. We can also conclude that in samples
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containing NaNG,, nitrosopigments are formed more quickly (Fig.5) and th
remaining (lthntlthS of NaNO, are somewhat larger (Fig. 2) what is undcrstzuﬂ:
able when we take into account that nitrate turns to nitrite. From the Tabl
we notice that discoloration appears in samples to which nitrate was addef
as well as in those to which small plates with the highest IS value were ddd‘)"‘
The minimum quantity of formed nitrosopigments sufficient for the appear an®

of yellow-brown discolorations depends on the size of damaged tin coatin®

If the damage is considerable (ISV = 90) a smaller quantlt\ of nltlmopwmtm~
is sufficient, and vice versa, if the damage is slight (ISV = 9) larger quz antiti®
of nitrosopigments are required.

Looking at the obtained results as a whole, we may conclude that the |
sence of certain minimal quantities of formed nitrosopigments is of prim®:
importance for the appearance of yellow-brown discolorations on the U’”w
surface. The second important factor is nitrite or intermediary pmdlltt

)l‘l"

ar}

. o 3 % - 0, o the
its decomposition, i.e. NO,. The presence of iron as a catalyst enables

oxidation of nitrosopigments into brown metmyoglobin.

The quantity of added nitrite within already defined limits (4,69 n -
ppm) influences only the time required for the formation of sufficient (1”‘“l
ties of nitrosopigments.

The role of other components of curing mixture manifests itself in f t\‘”l

'}U“

he deposition of dissolved iron on the content surface and it may be \111’}’”
that the curing mixture influences the oxidoreductive processes during k‘””
and, consequently, indirectly the oxidation of nitrosopigments.

We can suppose that other yet unknown factors influence the appear Ul
of yellow-brown discolorations formed as a result of the reaction betwe’.
cured meat and tinplate, even more so because discolorative changes can 8 ‘

: oo s i tif
place when thermically treated cured meat is in contact with damaged
coating.
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