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The problem of the intensity,
il

the @tability and the g;('
gtill the subject of many MJ

uniformity of colour in cured hams 18
;ress that has been

research studies in spite of the visible prog

he field of curing techniques. In literature

achieved so far in t

one may read reports on the role of all pickle ingredients, on

the influence executed by the a

|

|

|!.!

ne factor, nutrition form and by 'WH

e ESST=rE |
ment of animals for the colour of meat (1, 4, n“ |

the premortem treat

8, 11). When referring to the improvement of colour in cured hams

ave in mind its stability and intensity.’h1

we in the very first place h

The way of how to reach the uniformity of colour in same muscles

or in groups of muscles in cured hams ig still a great problem in i

1tself, Well is known the fact that the difference in colour i
rable 1in

between semimembranosus and m.quadriceps may be consgidex

and cured states, The intensity of the colour in meat ,
| .
onding‘ﬂﬁkrition of animals, There 1is

nsive and more stable l

both raw
may be improved by corTesp

also the possibility of obtaining more inte
colour in hams through cures by approPriateﬁguring mixtures. 3ut

the difference in colours petween the two mentioned
!l

ays be noticable. ;M

nevertheless,

muscles belonging to het same ham will alw




The reasons for the aforementioned phenomena should. well

he sought for in the function of the muscles themselves as well

as in their iron viz., myoglobine contents. Iskandaryan asserts

in his report (3) that the colour of cured meat depends on the

colour of meat i.e. on its myoglobine content. ne likewise empha=-

sizes the fact that the myoglobine content in muscles may be
increased'by adding iron salts during the nutrition period of

animals.

In our series we have noticed that also 1n plms fed
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with nourlshments contalnlna iron preoaratlons there were cons
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derable differences in colour in the muscles compared for.

Bearing this in mind our task was get up as to research:
a) factors influencing upon the differences in colour between
m.semimembranosus and m,quadriceps and b) to find out whether

there are possibilities to decrease them,

EXPERIMENTS

In our series used were pigs of the yugoslav domestic
white race, lo months of age weighing up to 1llo kgs, Portions
they were fed with were sdded iron salts. After killing and
cooling semimembranosus and m. quadriceps were prepared, One
portion of the muscle was used for the determination of the iron
content by thiocyonate method whereas the second portion was

cured., Used have been seven sorts of pickles differing from each

other in ingredients as follows:
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1. 20% sodium chloride; 0,07% sodium nitritey 0,05%
| i . "
qodium nitratey 0,5% glucose and 4% phosphate,
2. 20% sodium chloride; o,1% sodium nitrite; 0,05%
sodium nitrate; o,5% glucose and 4% phosphate,
3, 20% sodium chloride; 0,2/ sodium nitritey 0,1%

1 sodium nitrate; 0,5% glucose and 4% phosphate,

4., 20% sodium chlorides 0,2% sodium nitrate; 0,5%
glucose in 4% phosphate,
fJ 5, 20% sodium chloride; 0,2% sodium nitrite; 0,1%
‘ sodium nitrate and 4% phosphate,

| 6, 20% sodium chloride; 0,07% sodium nitrite; 0,05

|
r sodium nitrate; o0,65% sodium oscorbate; 0,5% glucose and 4%
} phosphate.

|

7. M,semimembranosus was cured in pickle of the following
P &

W ingredients: 20% sodium chloride, 0,2% sodium nitrite, 0,1%

{ sodium nitrate, o0,5% FeS0y X T Hs0 (which is 1 mgh. with regard to IR
the meat,) 0,5% glucose and 4% phosphate, m,quadriceps cured with L;
} pickle Nr.l. , ]W
8. Tn the eighth batch the m.semimembranosus Was cured ::L

2 i with the pickle Nr.3, i.e. with the highest concentration of W
i

godium nitrite and sodium nitrate whereas the m.quadriceps with

!
i.e., with the lowest concentration of thege ingredi- qu

\. pickle Nr.l,
I

ents,
: Por each combination prepared were four samples ~ from

%“T four different pigs - out of both muscles involved. The weight .Jf




of the slice taken amounted to 150 g. The pumping pleclcle was 1oy

of the green weight, The cover pickle was of the same composition

ag the pumping pickle. The rate meat: pickle was 0.7, The operation
1asted for 48 hours at +4°¢, Drainage 48 hours. After sealing

cans the samples were pasteurized for 20 minutes at 7200. neady

products were examined after one week storage period, Organolep tic

examinatiohs were 1limited to the comparison of colour in both

muscles and chemical analyses to the determination of the free

nitrite quantity by Griess method by means of T,ovibond comparator.

out of samples taken for organoleptic examination made were

intermediate specimen for the determination of nitrite in each

group of experiments geparately for the one and separately for
the other muscle.

RESUTTS AND DISCUSSION

Iron content (mgh) in uncured nmuscles

Table 1,
N, m,semimembrancsus m,quadriceps
1. 0,54 0,81
2, 0,57 0,94
3. 0,57 0,88
4., 0,5 0,81
5. 0,56 0,86
6o 0,51 0,92
7. 0,54 0,98
8s 0,54 0,99
The results shown constitute the average value from
four samples in each group of experiments. Individual values with




the m,semimembranosus varied from 0,408 mgh up bO 0,6 mgk and
h the m,quadriceps from 0,78% e My L Mg » This practically

wit
jghest m ., semimembranosus

means that in neither case even the b

sjron content aid veach the lowes® m.,quadriceps values, our

pegults also show the colour intensity in muscles involved to Dbe

ntont,AgairBttreports in literature the

g function of their iron ce

meat of pigs that have peen given iron galts is possessing a moxre
tensive colouls the fact, however, 18 that in all

Erominent and ex
cases examined by the suthors there was o Temarkable difference

in colour hetween the m.semimembranosus and the m.quadriceps

noticable already by simple observation and confirmed bY results

shown in mable Ll.

The organileptic examinations of samples 1in which
ip the first plate to the difference in colour

ettention was paid
1ed this difference to be

and the m,Qq.revea

between the M.8.
osition of pickle mixtures used.

constant regardless of the comp

Tn most cases it was also nobiced that the m.semimembranosus
a uniform colour varying from the quite

jtaelf did not possess

pale to the bright rosy nuance in some given apots.

Tn neither of the cases quoted we might not cleim o

have achieved the result wanted L.€. the elimination of the qif~

ference in colour in these twoO muecles. S

pgken ag it 1a both muscles had, in all combinatlons,

the characteristic colour of the pork mea’t cured.

Oon the ground of our own experience as well as

ta a more uniform colour of the

acording to the- literature Tepor




nutrition or by premortem treatment. Thig was the reason why we
decided to study the possibility of eliminating this inconvenient
on the meat itself. Our supposition was that one of the eight

sforementioned combinations would provide an answer to the probhlenl,

The 0,07% sodium nitrite quantity if only infused as
10% solution should theoretically provide the gquantity necessary
for the pork meat cure. In addition, one part of nitrite is
being absorbed from the cover pickle.

Variations under 2 and 3 were applied for under belief

that by increasing the quantity of ingredients one would come to

o more outstanding intensity and perhaps even to a bettercolour

uniformity.
The pickle Nr. 4 does not contain godium nitrate which

at least in quick curing techniques does not soundillogical,

The combination Nr. 5 was used to emphasize the role

of glucose in regard to. the cured meat colour.

Titerature contains assertions against which the

agcorbic acid i.e, the ascorbates are likely not only %o provide

a far better constancy and intensity of the cured meat colour hut

also a more outstanding uniformity - the reason why the piekle

wr., 6 had been added the sodiuwm ascorbate,

[
As from the Armour USA/lederland Comparny patent o

1oo5/6 it results that tron sulphate as reduction means ig

the constancy of colour of the meat

likely to influence upon




cured, we used that salt in the pickle Nr.7 in order to examine

its influence 01 the uniformity of the colour as well.
Tn the Nr.eight experiment we cured both muscles (m.

semimembranosus) with highest vig.with lowest concentrations of

_ingredients. Should the colour and its aniformity depend on them,

on the quantities of ingredients, it must have been proven by
this experiment then.

k- The nitrite, i.e. the azote monoxide interacts with

| iron in myoglobine providing the cured meat wib

nitrozomyoglobine.

gﬂ mhe quantity of nitrites, found for in ready products

| - . d ao .
, constitues unbound nitrites. It depends on quite a series of

factors such as: jll—@_ﬁﬂuuantitx._@.&ni_trite__s ‘added, the oomposition

of pickle, the microfloxre, _t__k_l?_‘f?_?_l‘_f‘;;{?}”@‘t_tu_re_e,__gjcc. We thought it

.: T
I ! . . 4 .
“ worthwhile to examine the guestion as to whether there 18 a

he free

correlation between the muscles colour intensity and U
""--‘_____—'_ »

nitrite cquantity. Here under are the results obtained.

—

Table 2.

] Nrs.agegombs. m.semimenbranosus m,quadriceps
.? 1, 7 L
Jf 2k 11 11
3. 27 11
1 > 27 27
| 56 14 | 11
6. 7 !
7. 27 11
3, 2 4

h the colour desired~ -




Thegse figures show that the quantity of free nitrites

ranosus cured is bhigher (with the exception

) than that

within the m.,semimemb

of the one sample in which tbe values were the same

within the m.quadriceps, The results mlrht 11kew1se be correlqtcd

A et

musoles. Whelever the

with the iron quantltles contalned in these
concentration of iron 1.e. of mvogloblno was hlgher more nltrlte:

has been Spent on the nltrozomyogloOLne productlon.

If the walues obtalned are analysied individually for

i
one and For the other muscle it may be seen that highest concen-
nltrltes ig present wherever the pickle contained

4, 7 and 8 for m. g). Tne

tration of free
srebL ot

0,2% of nitrite (combinations 3,

m.,quadriceps 1is found to have the highest concentration of th

Nr.A to which no sodiwn

ese

with combination nitrate was added whilst®

in other cases no results as rules were obtained.

Neither the reductivity means ale in a position %o

the colour of ham muscles

ce upon the uniformisation of
the

examined., About glucose as means exerting no influence upon

influen

colour referrence is made to reports by ten cate (9) Mills and

others (4)., Our regults are in conformity with such findings. In
t of

e cases the ascorbic acid influences upon the Aimprovemen
t on the

i1ity whereas there ig no effec
The fefr%ulpha—

s0om

the colour and of 118 stab
uniformity of the colour of the muscles involved.
te, at least as far as our results are concerned, producés no

aeh the colour uniformity in the ham

effect in efforts to re

muscles involved.




CONCTLUSION

On the basis of results obtained in our gseries one may

draw the following conclusions:

1. The intensity of colour in raw and cured muscles 18

proportlonal to the 1ron i,e, myoglobine content in them.

2. waximal quantltles of iron found in m,semimembrano-

sus in 1nle1dua1 cages are always beyond minimal gquantities

found in m.quadricep®.

3. The colour in these two muscles may not be

equalized through cures with pickle mixtures that have been used

in our series.
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HEKOTOPHL OAKTOPN , BV ﬂﬁﬁ wn pA TTRET ML QROPO~
PQ.VOR OBFART FAUTIRX HOCONOUEOT (i GBIO

530 MR

| Pasauina n ume;e Maxmy mesemimembrenosus
m, quedriceps . cheewByeT KAK B CBOTGM,TE&K M B
OCONenH oM coomoﬁﬂmw. Le MOXNO NDPAUUCHATDL XK @yuxuuﬁ;
MBI, K paaﬁnqﬂomy caneﬁmamum BB R, TG e MUOTTOOUHI,
Tar-~-XaK TeHHEag pasEuus He yompanﬂémcn HEU KOPUMNSHUSM

opuHeii,npAueM B KOpMa HOUaBNARTCS COMN wencsa, UeCNe=

noBaNach BOBMOKHOCTS NOCTWMGHVS ONMIAKOROTO LBETA NDU .

TIOMOmM IOCONOUHKX qmeoeﬁ PADAMYHOTO. COCTARA,
Ta OCHOBAHMK e VYNHTATOB,NONYEIHENK noun 970k
padoTa momﬂo crenaThk CnenyomAc BHBONE: -
1.hﬁ?9ﬂ¢ﬂaﬁ GTB tBeTA CRBONHX 4 odpadowanﬁmx

PaccoNOn MEIIL n'pono;m,vw}xanbn:a cozopKanmn B HEUX mneaa

TeBe Mmornoﬁuaa.
2e Mamcumannﬂwa KONMUEGTBA ﬁeﬂasa,conepma-

nuocs B m,semimembranosus B OTrenBUNX ¢nyuagx Beerna
MOHBUIE HOKNUGCTB,CONSTHAUNKCA B meguadriceps.
3, ONMHAXOBOTO 1BETA BIUX JNY¥ MHUL HeBOR=

MOEHO MOCUTBCA NOCONOUNETIN OMOC AMH , TPUNGU ABEYMUC 8 AP

310l pPAlOTS




.J>

LI \lJ L

Tzvestiya AN Arm. S3SSR 1958,

1. Drozdov N., Tskandaryan A.:
tom XI No 5.

TURA i .
|
|

l
: @. crau it.: Fleisch und Pleischwaren, S 1o8-122, 3erlin, 1960,

g . ! \‘Is&andarysn° VT th Conference of Buropian 1eat Research I
= Workers Utrecht, 1960 , | I
ﬁ>1;1lls F,, Weir C.H., Wilson D.G.: Food Technology 14, 94. Hﬂ“

; 1 |
I 1960. ;L
(Et)Rongey B.H., Kohlenberg Oods, Houman [H.De: mood Technology :1“
=t it
13, 640, 1959, | co i

(6;>The Seience of Meat and iieat Pr
7, Len Cate: PlelschW1rtschaft 42, 875-878, 1962, - t

! o ten Cate: Fleischwirtschaft 43, 99, 1963. 41uuﬁma. g;- il |

9.'ten Cate: Fleischwirtschaft 43, 191-194, 1963. ;%44_

't
.._1of.; iato¥il 0.: Flelschwirtschaft 43, 798, 1963. ﬁ_eﬂ(mwﬁwm :

L
i

oducts, San Pranciske 1960, 1‘
|




