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ae aims of the given research were as follows: to cut ham

Action 4--a  rime, to use chilling and curing areas better, to im- 

sanitary conditions, to reduce losses during ham produc- 

besides, to find out whether it is possible to pass 

traditional to continuous line production.
A-t

lv present, the following ham production teclmology is 'wide­
spread:

fresh aid
v v, 6 ~ chilling - dressing, boning and removing tendons -ham
ly Pirie through the circulatory system or intramuscular-

draining - drying or smoking - molding - placing hamcu*ihg - 
° 110Ids ..
Aft

SCh(

‘esh

cooking - chilling - packing - shipping for sale. 

er having carried out the investigations, this techno!<
r

ftp as been changed:

deCt
and
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pressing - fresh ham and picnic boning - brine in-
by me;ins of a multineedle unit, simultaneous c h i l l in g

curi- .
la Pickle, containing ¡Touring he



xilm - placing ham into molds - cooking - chining - shipping
for sale.

In this paper we intend to touch upon certain of numerous 

problems of ha m production technology, namely, raw ham curing 
and wrapping into films; due to some reasons, it is desirable 
no c.range these stages of ham production.

ihe works of our Institite workers ( i-3 , 6- 1 0 , 1 3 - 1 5  ), 

our heme experience and literature abroad contain many dara cc*5' 

cerning the solution of a number of ham curing technology pro'? 
lems. beeper studies of salt penetration process and of difft' 

sive and osmotic metabolic processes from the practical point5 

of view gave interesting results, iiost significant are the in' 
vestigations of salt penetration speed, i.e. curing time reduC' 

tion. with this aim in view some investigators increased the 

temperature of pumping pickles; they reported uhe acoelerati05 

of salt penetration and colour development. Fne Soviet reseaf^ 

workers L.Lavrova, N.Kravchenko, T.Polrtayev, A.Bolshakov and 

A.A. Sokolov tried to get good results using accelerated curing 
by hot pickle. Others loosened meat tissue structure by meanS 

of high-frequency currents or ultrasound. A.Zinoviev, A.Bolsh5' 

kev, h.Ogulnik and G.'Cinyakov tried to solve this problem,usi^ 

vibration method. Well-known is the work of our Institute work5' 
on the use of vacuum.

conventional curing methods mentioned above are complies^ 

and rather expensive. In mass production uhey require complied 

installations, and nevertheless do not give satisfactory resui{i

Below we describe more simplified, uniform, requiring lit5'



tin = > and h e n ^ W  more economical technology, providing a higher
C-Mity product from the point of view of hygiene.

■*■0 accelerate curing, the initial raw material is pre-boned. 
act is that decrease of meat depth, by itself, promotes 

rapid salt penetration. Instead of one needle pumping

^ S h  the circulatory system, there is used intramuscular

with the brine ( having 16° 3fe strength ) by meansa,
^^tineedie unit.

®°hed ham and picnics are laid closely to each other or
tbs
to

Perforated stainless steel trays, which are then moved up 

®ultineedle unit. The needles are sticked into the pro-the

ty
Ü

a moving arm ( the unit ointains 60 needles of 2ma in
amet

er end 1 2 0  mm in length each; the distance between uhe
is 2 5 mm ). 

%ile

re©ta

hiie slowly removing the needles, the brine solution is 
r°l‘c6^ • 2

p-hto the product under the pressure of 5 kg/cm by the
&ting valve. The brine makes 10-12% of the meat «'eight.

 ̂ Improve sanitary condition of the finished product, it
aPped into cellophane film and cooked. The film is smooth. 

rahSp
to  ̂ ent» air- and water-tight; it protects the product up 

foment of consumption.
Our Preliminary experiments on multi needle pumping with

2b . b 111 tlle Pickle and cooking in film are perspective.
cal

^alyses showed that Kali Co and KaCl levels were ade-
Q68ii

&ate- - f
Sanoleptic evaluations of ready products gave gocaOre

tb,°se » ihe ir colour, flavour and consistency being better than 
Products manufactured by the conventional method. The

Of
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I
traces of needles on the muscle tissue surface .«sre impercep' 

tible. Thus, we managed to significantly cut the prolonged 

conventional technological process ( '1 0 - 1 1 days from slaughter ■ 

Comparative investigations of old and new technologies 
were repeated ten times, comparable conditions from the point & 
view of' technology and the initial raw material being provided' 

fig carcass was cut into sides ( longitudinally ). The ham a»d 

picnic of the one side were processed by the conventional 

method and those of the other side - by the new method.

Jelly formation under the cellophane film was not pract*' 

dally observed. Average weight losses of the ham and picnic 

cooked in films were 2 .5% less compared to the products mah^ 

factured without films ( see Table 1 ). It is seen from the 

'fable that during individual experiments dispersion of loss«5 

while cooking is significant ( d = 1.94 ) due to the heterog6' 
neity of' the initial raw material.

During commercial production, if 95% guarantee is assumed' 
the following formula can be applied;

D - the average value of tho results 2 . 5 1  

T - 95% gukantoe factor 1 . 8 3  

D - calculated dispersion 1 . 9 4  

n - the number of measurements 1 0



Table 1

«Veight losses during ham 
and picnic cooking.

Type and Ho 
of tests

Cooking losses 
( in % )

Difference

„__
by conventio­
nal method in films

1 • Semi-commercial 21.08 20.34 0.74test
M — 

3. - »
26.96 23.39 3.57
22.49 21.08 1.41

4

S- - " _
30.31 28.91 1.40
33.62 28.43 5.19

Commercial test 25.32 19.13 6.19S.• i r 23.72 2 2 . 99 0.73
3.

- 23.51 2 1 .72 1.794
28.02 25.58 2.44

5.
" 26.80 26.04 0.76

^JJ-otal 26.14 23.63 2.51

«y i.

«1

tj

^ o m  the table data it is seen that, when the new technolo— 

applied, the difference of cooking losses makes 2 . 5  - 

lf ham is produced in cellophane film, trimming losses are 

"‘ihated which constitute about 1 .5%, according to our calcula-
’ °f the product weight.

e series of analyses ( 24- comparative analyses all in 

VVere made to determine microbial contamination of ready
ct surface. The analyses wero made after 24 and 72 hour
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s to ra g e  to  f in d  o u t th e  t o t a l  nim ber o f m icroc m ism s and 
a n a e ro b e s .

The r e s u l t s  a re  g iv en  i n  T able 2 .
Table 2

Changes in  m icroo rgan ism s number d u rin g  
s to ra g e  o f  ham p roduced  by th e  c o n v e n tio ­
n a l  and new ( i n  f i lm s  ) m ethods.

A nalyse
s e r i e s

£ S to rag e  tim e t o  ana­l y s i s

T o ta l n m icro umber o f organ ism s A naerobes number
in f i lm w ith o u tf i lm in  f i lm w ith o u t f i l l

i . 6 h r s 9-3 101 1 .5  102
9 .3 10^ 9 .3  103
4 .3 10* 7 .5  10-*
n eg . 101 4 .3  104
neg . 10"* 7 .5  103i i 6 h r s 4 .3 101 2 .3  102
2 .3 10* 2 .3  103
heg . 10** 9 .3  102
n eg . 101 4 .3  101

h i 30 h r s 9 .3 101 9 .3  107 10 1 1 0 4
1 .2 103 1 .5  10? 1 0 2 10°9.3 102 7 .5  107 103 1 0 32 .3 101 2 .1  108 102 1 Û6IV 3 days 1 .5 103 4.3 106 102 1 0 62 .3 102 4.3 106 1 0 4 1 0 62 .3 104 4 .3  105 1 0 3 1 0 6

4 .3 104 9 .3  107 1 0 3 1 0 62 .3 103 9 .3  107 1 0 3 1 0 6r 3 days 9 .3 103 9 .3  106
4 .3 103 4 .3  105
7 .5 102 7 .5  106
4 .3 1 0 4 9-3 106
9 .3 1 0 2 2 .1  107



<Ve intended to use the research on ham production, carried 

u m  our Institute, at a big plant with continuous line produc- 
method.

L.Kormondi, S.Szarka and K.Inch took part in these investi- 
Sations.
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