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Summary '

Followed are the changes in the content of free sulfhydryl
groups and protein-bound nitrite during the ripening of

raw dried sausages,produced with different salting mixtures.
At product pH of 5,0 - 5,9 and Nauoé/sx'molar ratio 1:2,5 and
1:5 only a negligible part of total SH groups bind nitrite.
The contents of the free sulfhydryl groups and the protein-
bound nitrite are significantly influenced by the composition
of the salting mixture,but do not affect the nitrosopigment
Btability against oxidation.

MODIFICATIONS DANS LA TENEUR EN GROUPES SULFHYDRIQUES ET EN NITRITE,
LIE AUX PROTEINES, CHEZ LES SAUCISSONS SECS
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Resumé

On a observé les modifications en groupes sulfhydriques libres et en
nitrite, 1i® sux protéines, lors du séchage des saucissons secs, pré-
parks 8 1'aide de différents mélanges de .salaison. A un pH du pro-
duit de 5,0 - 5,9 et & un rapport moléculaire NaNOz/SH de 1:2,5 et

de 1:5 il n'y avait qu'une partie insignifiante de groupes-SH dis-
Ponibles qui liait du nitrite. La teneur en groupes sulfhydriques
libres et en nitrite, 1i® aux protéines, 8tait influencée considé-
Tablement par la composition du mélange de salaison, mais elle n'in-
fluait pas sur la stabilit® du nitrosopigment d& 1'oxydation.
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Zusammenfassung

Es wurden die Verdnderungen im Gehalt an freien SH-Gruppen und an
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SH~-Gruposen verbunden. Der uehalt an freien SH-Gruppen und an mit

Eiweiss verbundenem Nitrit wird wesentlich von der

aber er libt keinen E

en Oxydation aus

W3MEHERUA B COAEPXAHNM CYNBSTUAPANLHHX T'PYIN U ChASAHHOI'O
C BEJIKOM HATPUTA B CHPO-BHJIEHBX KOJBACAX

H.lunosa, H.HectopoB, A.I'poszanos, I'.lukopa
VMHCTHTYT MACHON NpOMHWJIEHHOCTH - Codus

Pesioue

PaccuOTpEHH M3BMEHEHHA B COZEPEAHMM CBOGOZHHX CYNBOTHADUAD~
HHX Ipynn ¥ NpPOTeUH-CBA3AHHOTO HHUTPMTA IPH CYUKE CHpPO-BANEHBX
K0n0ac, NPUTOTOBAAEGMHX C MCIOIB30BAHWEM DA3MMYHHX COJEBHX CME~
ceft, Ilpw pH npozykra 5,0 - 5,9 u NaNOZ/SH MOJIBHOM COOQTHOWLEHUH
1:2,5 ¥ 1:5 TONBKO HE3HAUWTENBHAH YaCTh WMENUWXCH B HAIHUMY
SH -Tpynn CBA3aHa C HUTpUTOM. COZEpEaHME CBOCOZHHX CYABHIUAPHAD~
HHX TPynn ¥ NPpOTEeMH-CBA3AHHOI'O HHTPUTA 3aBUCAT B 3HAYMTENBHOM
MEepe 0T cocTaBa COJEBHX cMecell, HO HE OKa3HBAET BIWAHME HA CTa&~

OMIBHOCTH HATPO3OMNUTMEHTE NPOTHB OKMCIEGHHMA.
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In

| mygSTeSi times it is believed, that the sulfhydryl groups in meat play a vital role in the formation of nitroso-
g obin
n -

itrose Mo6hler /1974/ offers as a possible mechanism, the direct re(Juctivon of [‘netmyOgIobin*nit_rite in
[ is ‘Myoglobin by way of the protein SH groups as electron donors. The inhibition of this reaction however,
lema;/» S)ariiyal with the use of alkylating regents, even wl‘\ler_w they are in excess to the thiol groups. '

0 f"ee‘ /1974/ believes, that the established degree of mhmitlon predesposes the presence of a Sm;ll quantity

is s SH groups, which act as an end electron donor in an electron transport chain, whose limiting stage

/]%e ascorbate-dehydroascorbate redox system. Another possible mechanism is _the offered by Mirna & Hofmann
‘ formed nitrosothiols as a form of

b /. that by a reaction of sulfhydryl groups and nitrite in meat are

actjy, ; : Y ! ;
IVated nitrite, which facilitates the transport of nitric oxyde on the myoglobin.
Th
€ pose 2y ; : ; . : ; £
to fD;JlOSaible participation of the sulfhydryl groups in the formation and stability of nitrosopigment directed us
Mixty, 9~ their changes during the process of ripening of raw dried sausages, produced with different salting
‘ "es as well as the protein-bound nitrites.
Metp
‘ thods and Materials
b The

teChnAJ Investigations were made on "Panagiurska Loukanka" a type of dry sausage, whose recipe and
Ology were described previously by Nestorov et al. /1975/. The following salting mixtures were used:

‘ \sz A 400 mg/kg potassium nitrate
Te;i B 250 mg/kg potassium nitrate + 120 mg/kg sodium nitrite
e C: 120 mg/kg sodium nitrite
€St D: 120 mg/kg sodium nitrite + 500 mg/kg sodium isoascorbate
2
li,pfet’tf'm‘i content of sulfhydryl groups was established after the method of Sedlak /1968/ with the exception,
iltrat €r the addition of the absolute methanol the investigated suspension was immediately filtered and the

e A . .
Mo f; }vdb measured at 412 nm. The measurment of the quantity of protein bound nitrite was made after the

Dy Olsman & Krol /1972/ method "b" of Mirna /1970/. The resulits were calculated on the bases of
’ matter. The protein content was 32-33% in the dr 3

Re
“Sultg

and Discussion

the content of sulfhydryl groups in the different tests is presented on Fig. 1. After a decrease

f,ht QJ. € first three days is observed a tendency for rising towards the tenth day with its maximum. Later
nd dim“;" of the sulfhydryl groups decreases faster with minimal quantities in the ready product of tests
- 2 lo two times lower than same of tests C and D.
Th‘: Qu-
r“a;«,”:\id”'?i\/ of protein-bound nitrite increases significantly during the first three to six days of drying, with
13- y 9! Values for tests A and B established two to three days later than the other test groups. On the

the concentration of the bound nitrite is at its minimum for all four tests, the absolute value in
produced with the addition of nitrate is twice as big from the tests where for the salting was used
In the ready product the nitric oxide containing SH groups are 1,6-1,8% and 0,5-0,6% from the
total SH groups, respectively.

the quantity of the added nitrite and/or nitrate, the protein-bound nitrite /excluding the nitroso-
5-10% during the first period of drying and decreases to 2,0-2,3% in the ready product /Tabel 1/.
nfirm the values established by Mirna /1970/ for "Rest-NO" in raw dried sausages after a five

f ripening, as well as the differences in the protein-bound nitrite content depending on the type

vork /Nestorov et al., 1975/ we demonstrated, that of highest importance for colour formation
sausage are the first 7-8 days from the beginning of drying. During this period is observed
of free nitrites and an intensive formation of nitrosomyoglobin. The established maximum

A itein-bound nitrite during the period, makes possible the supposition for its participation in the

I colour formation in the Loukanka sausage, inspite of the fact, that in the present study there are

for this.
| results show, that only a negligible part /0, 3-2,6%/ of the present SH groups bind nitrite under
5 ) f experiment /pH 5,0-5,9 and .\‘AN()Z/SH molar ratio 1:2.5 in tests A and B, and 1:5 in
o, cnd ximal contents of the thiol groups, &stablished towards the 10th day of ripening, as well
:‘“?/ ~,‘Il"" red decrease in the concentration of same during the foilowing period, could hardly be explained
lon ,J;’ their interaction with nitrite /Krilova, 1966/. These changes most probably are due to the denatura-

proteins during drying and the following oxidation of the sulfhydryl groups.
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The reduction capacity of the SH-containing compounds present in excess in the product during the per'Od
of drying, can not protect the nitrosopigment from oxidation, which at least in a negligible degree occurs
after the 10th day /Nestorov et al. 1975/. At the same time we could not established whether there is 2
correlation between the stability of the pigment /after illuminating of a fresh cut with a standart light/ from
the concentration of the SH groups and from the quantity of protein-bound nitrite. Most probably the Su|f', ot
hydryl groups containing compounds and their interaction with nitrite play an important role only in the fir
period of the formation of nitrosopigment and the reduction of the nitrites.
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Table 1,
\..______
Added nitrate Protein-bound nitrite
n and/or nitrite - :
est mg NO/100 g Day % ofthe added % of the total
e dry matter nitrite SH groups
A 31,6 3rd 0,85 0,34
6th 5,69 2,67
13th 1,90 0,90
24th 1,90 1,26
318t 2,09 4 1,68
B 34,9 3rd 3,78 1,81
6th 4,21 2,03
13th Pyo8 15,75
} 24th il 2,22
e 318t 2;15 1,82
13,4 3rd 11,46 2,25
6th 6,52 1,11
13th 2,70 0,56
24th 2,47 0,71
- . 318t 2,32 0,57
4 13,4 3rd 9,89 1,83
6th 4,27 0,70
13th 15,87 0,35
24th 1487 0,44

RN 318t 1,87 0,44






