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SUMMARY

The quality of each product is highly influenced by the technology of manufacture. Raw ham 
mainly determined by two factors: microbiological stability and cured colour formation. Both properties 
on the uptake and overall distribution of salt and the curing adjuncts nitrite and/or nitrate (saltpetre), ^  
respectively. Salt is reducing the water activity and in this way preventing microbiological development ^  
nitrite is giving cured ham the typical colour. The penetration of salt into muscle tissue conforms to the 
diffusion. The influence of salting technology and the effect of saltpetre on the quality of raw ham were 
investigated. The comparison of a tumbling with a practically orientated brine-curing technology f°r 18 
production -the latter often leading to curing faults- provided the following results: By using a tumbler ^  
salting process could be accelerated and faulty products didn't occur. The addition of nitrate had no eft 
cured colour formation if the curing temperature was below 5. °C.

INTRODUCTION

qT& ^
The production of raw ham is mainly based on empirically found knowledge until now. There  ̂

of different curing technologies, but most of them are lacking a scientific foundation. The difficulties o ^  
are seen first in the salting process, i.e. in reaching and distributing a defined amount of salt within a p 
meat, because salt penetration conforms to the laws of diffusion and is therefore depending on t
physico-chemical parameters (Palmia, 1991). Another problem is the proper selection of the curing a J , 
-nitrite or nitrate. Though it is well known, that only nitrite is the substance, which reacts with the func 
groups of the constituents of meat, the addition of nitrate is wide-spread in raw ham production. In 111 °  ¿fa 
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 t° ^  
below 95 % (Hechelmann, 1980; Leistner, 1983) it is controlled by aw. There is no need of nitrate to Pr _̂ ^  
the growth of Clostridium species. From a sensorical point of view nitrate is not able to form cured co 
flavour. Nearly all of the added nitrate remains as residual nitrate in the retail product (Wirth, 1986)- 1 
purpose of our experiments was to compare a tumbling technology with a practically orientated brine-0 ^  
technology for raw ham production with regard to the following aspects: acceleration of the salting Pr 
evaluation of nitrate used as curing adjunct.

MATERIALS and METHODS

For the evaluations short cut hams consisting of'top side' and 'part of leg' were used. This kip® . 
is composed of the following muscles: M. gracilis, adductor and semimembranosus; M. biceps femoris ^  
semitendinosus. In one case ten deboned unskinned ham cuts were cured for 8 weeks in a saturated b 
nitrite curing salt (99.5-99.6 % NaCl plus 0.5-0.4 % NaN02) containing 200 ppm of nitrate according 
usual handycraft technology. The curing room temperature was about 5°C. Chemical evaluations were j £fattê  
conducted at 8 and 47 weeks after cure application. In the other case 14 deboned skinned and coarsely 
ham cuts without intermuscular fat were dry salted in a cooling tumbler for about 24 hours with an eO ^  
tumbling time of 90 minutes. The only ingredient was nitrite curing salt in an amount of 6 % of the vveig* 
the raw material. Seven tests with 2 hams in each case were carried out at 1,4, 8, 15,22,29 and 42 day^ ^

The analyses included the determination of sodium chloride and nitrite, nitrate and water con 
well as the measurement of pH and water activity. Probes were devided into a surface and a core section- 
Sensorical judgements were made by a three-member panel.
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ÊSUlt;
s and DISCUSSION

^  ^he production of raw ham is a complicated process depending on salt penetration into the muscle 
qu t̂ c ater rernoval, the determining factors of the technology. These investigations were conducted to 
nitrate". sa^ uptake of meat in dependence on the curing technology and to compare the curing effect of 

that of nitrite.
latent resu' ts Figure 1 show, that in the case of brine-curing it takes a long time to reach a salt 
the Saj{’ w™ch is sufficient for achieving microbiological stability of a product. After 8 weeks of brine-curing 
be cq patent was about 2.5 %. The factors responsible for this are: 1. Skin and subcutaneous fat, which can 
betty * , ^  nearly impermeable to salt ions, covered about 50 % of the ham surface. 2. The intermuscular fat 
surfacj1 ^  Ŝ e' ^  'Part ° f  le§' had not been removed, so that salt penetration only took place from the 
tHeat.b 3rea which was free of skin and fat. 3. The hams were packed very tightly in the curing tank and the 
highly nne' rat’0 was 5:1. So the contact between meat surface and brine and the effective amount of salt were 
^P^atur °teC*. ^  Can ^  assumec*’ the decay of the hams was only prevented by the low curing

stabie tumbled hams provided more satisfying results. The products could already be considered as 
These Cr ^ °Pcunng. They had a salt content over 4.5 %, and a corresponding water activity of 0.96. 
meat j.resu^s Were caused by changing the technological procedure including the cut of the raw material. The 

Were trimmed off skin and intermuscular fat, so that the specific surface of the ham cut was 
Uptake mereby facilitating the assimilation the salt ions by diffusion. The second factor intensifying the salt 
fr°m the tumbling process. The effect can be described as follows: A defined amount of salt calculated 
°f tittle V 0*6* ^ o u n t  of meat can be rubbed into the surface section of the hams within a relatively short period 
WhiCb cr, ^ se q u e n c e  a high concentration gradient between surface and core section was produced 
tertiova] T 1̂ 11’63 to the acceleration of diffusion. In addition this process was supported by the subsequent 
the co 0 Water by drying (Rodel and Hofmann, 1982). Because of the opposite direction of water diffusion 

tration gradient of the salt was enhanced twice.
H avio ^m punson of the curing adjuncts nitrate and nitrite concerning their curing effect and chemical 
PPH of . to expected results (Figure 2 and 3). In the case of brine-curing with a brine containing app. 1200 
Hile JJ-, ^ te  and 200 ppm of nitrate the nitrite content of the hams was below 3 ppm after 8 weeks of curing, 
quality w ate ?evek  were on the average 140 ppm (max. 170 ppm). After 47 weeks the final products with retail 
This laci ® mvestigated. The values for nitrite and nitrate amounted to about 6 and 220 ppm, respectively, 
follow  ̂ 0 mtrite was confirmed by the sensory evaluation; the panel identified a curing fault with the 
C°'0|Ued characterisation after the curing period: The core surrounded by a red ring of 8 cm diameter was 
"'as nQt to pale pink. This phenomenon could also be found in the final products. That means, that there 
’he hajus n' tiate available for good cured colour formation, although sufficient nitrate was present within 
Possible h ^evel°pment of that red ring may be due to microbial or biochemical reactions. They were 
S lic ed  CCause the low salt content, which was relatively constant over a long period of time. The hams 
about 2q Wltho*  nitrate and by application of the tumbling technology showed a residual nitrite content of 
rerUarkable>rn **ina  ̂Pr°duct with a sensorically very acceptable cured colour. Despite of this it is 

e> that the residual nitrate reached values over 100 ppm calculated as potassium nitrate.
%

F u s io n

ClH  PrM ostoftheham products with curing faults seem to be caused by the curing procedure. Though the 
esPecia]]v - ss Allows the laws of diffusion and the possibilities for the acceleration of salt diffusion in meat, 
^ r°Priate°r raW l̂am Pr°duction, are limited, the proportion of faulty products can be decreased using an 
J S j pr e tecbnology. According to the results of our investigations it is suggested to use a tumbler for the 
V e  js no ss- So it is possible to control the uptake of salt and curing adjuncts by the meat in a defined range, 

need for nitrate as curing 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
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