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SUMMARY
ity 18

The quality of each product is highly influenced by the technology of manufacture. Raw ham qujhpt};nd
mainly determined by two factors: microbiological stability and cured colour formation. Both prt opertics 3
on the uptake and overall distribution of salt and the curing adjuncts nitrite and/or nitrate (saltpetre), d
respectively. Salt is reducing the water activity and in this way preventing microbiological development a:,s of
nitrite is giving cured ham the typical colour. The penetration of salt into muscle tissue conforms t0 i
diffusion. The influence of salting technology and the effect of saltpetre on the quality of raw ham Wer®
investigated. The comparison of a tumbling with a practically orientated brine-curing technology for raw
production -the latter often leading to curing faults- provided the following results: By using a tumbler theon ¢
salting process could be accelerated and faulty products didn't occur. The addition of nitrate had no effect
cured colour formation if the curing temperature was below 5.°C.

INTRODUCTION

Jot
The production of raw ham is mainly based on empirically found knowledge until now. There m:-i?ls
of different curing technologies, but most of them are lacking a scientific foundation. The difficulties O’ i of
are seen first in the salting process, i.e. in reaching and distributing a defined amount of salt within 8 P*
meat, because salt penetration conforms to the laws of diffusion and is therefore depending on . o5
physico-chemical parameters (Palmia, 1991). Another problem is the proper selection of the curing ad—'.m;
-nitrite or nitrate. Though it is well known, that only nitrite is the substance, which reacts with the functi©
groups of the constituents of meat, the addition of nitrate is wide-spread in raw ham production. In modef?.
conditions of meat technology the control of the microbiological state during the storage of fresh meat
the first period of curing is exerted by temperature. After the salt content decreased the water activity 102
below 95 % (Hechelmann, 1980; Leistner, 1983) it is controlled by aw. There is no need of nitrate to przr and
the growth of Clostridium species. From a sensorical point of view nitrate is not able to form cured ol
flavour. Nearly all of the added nitrate remains as residual nitrate in the retail product (Wirth, 1986_)' mu;ng
purpose of our experiments was to compare a tumbling technology with a practically orientated brine-¢ g and
technology for raw ham production with regard to the following aspects: acceleration of the salting P*

evaluation of nitrate used as curing adjunct.

level

MATERIALS and METHODS

For the evaluations short cut hams consisting of 'top side’ and 'part of leg' were used. This kx_nd o2
is composed of the following muscles: M. gracilis, adductor and semimembranosus; M. biceps femor1S aﬂof
semitendinosus. In one case ten deboned unskinned ham cuts were cured for 8 weeks in a saturated l?ﬂﬂfo A
nitrite curing salt (99.5-99.6 % NaCl plus 0.5-0.4 % NaNO2) containing 200 ppm of nitrate according
usual handycraft technology. The curing room temperature was about 5°C. Chemical evaluations were 4 efaﬁod
conducted at 8 and 47 weeks after cure application. In the other case 14 deboned skinned and coarsely {ive
ham cuts without intermuscular fat were dry salted in a cooling tumbler for about 24 hours with an effe {0
tumbling time of 90 minutes. The only ingredient was nitrite curing salt in an amount of 6 % of the weigh
the raw material. Seven tests with 2 hams in each case were carried out at 1, 4, 8, 15, 22, 29 and 42 day® a8

The analyses included the determination of sodium chloride and nitrite, nitrate and water 00’,"
well as the measurement of pH and water activity. Probes were devided into a surface and a core sectio?

Sensorical judgements were made by a three-member panel.




RESULTS ang DISCUSSION

. £ I
The production of raw ham is a complicated process dependm'g on ts'alttPenet\;aetrlgr;o u:)t(;)utgzd rr;l;sc e
ini 7. These investigations
ater removal, the determining factors of the techpolog} ( L
the salt uptake of meat in dependence on the curing technology and to compare the curing effect o
With that of nitrite. : ) i
The results in Fi gure 1 show, that in the case of brine-curing it t::;(es ag)élg téme etco k;es;:t; ,:j:.léuﬁng
= . . . . - .y t. er w
L which is sufficient for achieving microbiological stability of a produc .
i i g in and subcutaneous fat, which can
! content bout 2.5 %. The factors responsible for this are: 1. Skin an .
| iedrals i % of the ham surface. 2. The intermuscular fat
Dsidereq nearly impermeable to salt ions, covered about 50 % of the . :
behveen op side’ azd 'pirt of leg' had not been removed, so that salt penen'gg}cl)trll oply&::zl;giagce tag]gr:n glt:h ;
°¢ area which free of skin and fat. 3. The hams were packed'very tightly in the
I]Eeatbnm'1'€1ti0(;v;sw,;sz] . So the contact between meat surface and brine and the effective lamount‘ of salt were
tem YTestricted. 1t can be assumed, that the decay of the hams was only prevented by the low curing
Peratyre. :
Staly The tumbled hams provided more satisfying results. l;’he p(;oducts coul: d;alllrgez:szt::ac:cczir;silt(}i’e;?g ags6
Cafter 4 g f curing. They had a salt content over 4.5 %, and a correspo '0.96.
) o e i including the cut of the raw material. The
"esults were caused b changing the technological procedure inc uding
i Pieces Wwere trimmed o}ilf skin and intermuscular fat, so that the sp'?chﬁc surf;c;: otf thfn ltlg 1;;;, g;}se i
8 ther b ilitating th imilation the salt ions by diffusion. The second factor
B e g o ibed as follows: A defined amount of salt calculated
Was the tumbling process. The effect can be described as follows: lar . .
O&I?[X‘n ® totel amount I(I)I%rlr))eat can be rubbed into the surface section of the haclins w1thmu§ rela::;lry o(si}lllc:;d period
. the ¢ i 1 dient between surface and core section wi
; onsequence a high concentration gra t] :
:V b Contribytes toqthe acceleration of diffusion. In addition this process was supponed by t;)e szlbseguer;; ;
tlT’noval of water by drying (Rodel and Hofmann, 1982). Because of the opposite direction of water diffus
€ o . ,
tration gradient of the salt was enhanced twice. = ; = &
Behgy: The cOrrlirarison of the curing adjuncts nitrate and nitrite concerning thexr curing effec? gnd c;hem;c2 A
ppn?“or led to expected results (Figure 2 and 3). In the case of bnne-cu:;nelg wngh a brma; ecrogtalmnwee kg otl?s;lﬁng
i1 Ditrite d 200 of nitrate the nitrite content of the hams was below 3 ppm . -
e g o 47 weeks the final products with retail
- Wtrate Jeyels were on the average 140 ppm (max. 170 ppm). After 47 wee! ‘
qlu}]l Were investigated. The values for nitrite and nitrate amounted to abopt 6 and 220 p;‘pﬁt rgst;;etcht;vely.
foly lack of nitrite was confirmed by the sensory evaluation; the panel identified a cun?g a d;:; A
001: 8 characterisation after the curing period: The core surrcziupdfhd bty z:ﬂ red or:i?li ; T}f;lmeans vt
ink. Thi 1d also be found in the final pr ’ b ere
Wag o 8rey to pale pink. This phenomenon cou _ o sk
ten itri i d cured colour formation, although sufficient ni resen
the . OUBh nitrite available for good cure tion, e e e
ar - The development of that red ring may be due to microbial or biochemical . :
gﬁosglb ¢ decause of t}f)e low salt content, which was relatively constant over a long pc:.rlodl of g:xeéolzteenliaz‘s
by 5 Without nitrate and by application of the tumbling technology showed a re51dua. ni ; [;i e
Temm : PPm in the fing product with a sensorically very acceptable cured colour. Dqsplte gtmte
arkable» that the residual nitrate reached values over 100 ppm calculated as potassium nitrate.
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CONCLUSION

Sl Most of the ham products with curing faults seem to be caused by the curing proce(;iigfs. 'Z:('::g;let;e
Ssp &p Tocess follows the laws of diffusion and the possibilities for the acceleration of salt asedl ot s
aPp‘:cl .ly for raw ham production, are limited, the proportion_ of tjaultx products can be decretmnb;{csr f(g)r =
Sa]ﬁ:: Priate technOlogy. According to the results of our investxgatxoqs it is ;uggcsted t}t]o use zti e T
The, § Process, So it is possible to control the uptake of salt and curing adjuncts b); € mea

*1s0 Deed for nitrate as curin g adjunct, if the curing temperature is below 5 °C.
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Brine-cured hams with Hams salted by a tumbler, only with
nitrate as curing adjunct  nitrite as curing adjunct

Fig. 1: Salt content (NaCl)
Fig. 2: Nitrite content
Brine-cured hams with Hams salted by a tumbler, only with

nitrate as curing adjunct  nitrite as curing adjunct

Fig. 3: Nitrate content






