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-SiLrole of protein-fat emulsions in ham structure formation
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the meat products hams are .In special demand. These must be of high taste qualities, 
old £or h»m production the best parts of young animals (usually pigs) carcasses are 

j“ed. But in recent years the industrial development has acquired the production of hams 
J-om beef, lamb, poultry meat. I t  became possible due to improvements in ham technology 

development of rather e ffec tive  technical fa c i l it ie s  able to improve the taste quali- 
of ham.q especially meat juiceness and tenderness. However, in many cases the taste 

jJpUities of beef, lamb or poultry hams are markedly worse than those of pork ones. Pork 
t ĉludes less connective tissue, whose proteins are more la b il, as compared with those in 

connective tissue of beef or lamb; the pork also contains more intramuscular fa t that 
ftsurgg Sp6Cif j .c taste of hams, their tenderness and juiceness.

£, experience shows, using meat with higher fat content fo r  ham manufacture or direct stu f- 
^ 6  of fa t into the muscle tissue has no positive technological effects on ham as during 

s cooking or smoking this fa t is  rendered forming the objectionable spots, large fa t 
gJ^sitions formed result in the unpleasant taste of ham. These disadvantages may be avoid- 

by adding fa t in the form of a stab il protein-fat emulsion. For preparing such an emul- 
, on of "oil-in-water" type rendered chicken or pork fa t or vegetable o il ,  stabilizers 
U °bium caseinate, soluble soy protein, edible gelatin) and mechanically deboned chicken 

Were used. The emulsions were prepared using an experimental hydrodynamic unit and a 
ju ra to ry  tissue grinder at the knives rotation rate of 2000 rpm. As in a l l  cases fo r  pre- 
iyxng emulsions mechanically deboned poultry meat was used, what results in a comparative- 
^  bigb viscosity, i t  was impossible to determine the emulsion s tab ility  as a inverse value 

bhe coalescence rate: _ X_ , where Z is  the existence time of a defin ite volume or
a ■ j* ~ v
2-40̂ t column of the system, since there was no fa t separation at room temperature and at 
ty c before the beginning of emulsion microbial spoilage. That's why the emulsion s ta b ili-  
w v'as studied by heating i t  in test tubes, 4 mm in diameter and 100-120 mm long, in a 
itq r bat;b at 85°C fo r  30 min. The emulsion heated was centrifuged at 6000g fo r  20 min and 
>,a~i ata b ility  was determined by a column height of fa t separated, assuming that less fa t 

®eParated in more stable emulsion.
6 n!beef and poultry hams were produced. The formulations included beef pre-ground through 
^Aate with 25 mm diameter holes or non-ground breast or thigh muscles of broilers (80 %) 
p Pulsions which contained 50 % of mechanically deboned meat, 20 % of rendered pork or 
i j j  ^  fa t, 4 % of sodium caseinate, 26 % of water. Meat and emulsions were pre-salted.
J>u c°mparing purposes hams from only beef and from only bro iler meat were produced.
¿4 (<?es ° f  the muscle tissue were cured using the brine with sodium chloride concentration 
W * 1 sodi™ n itr ite  - 0,05 % in a blade mixer for 15 min (b ro ile r meat) or 20 min (b ee f). 
S W le s io n  was added to cured meat before its  massaging. A fter massaging the meat was 
to an a r t i f ic ia l  protein casing, 60 mm in diameter, and cooked in water at 80-85%
Ip /'tle temperature of 72°C in the centre of the product. The finished ham was cooled to 8°C. 
s0y as found that the s tab ility  of emulsions prepared with sodium caseinate, gelatin and 
ty Protein depended on protein and fa t content, the d ifferent fa t content being a necessa- 
l lRCaiidition fo r  preparing the most stable emulsions with d ifferent protein content.
°f  ̂ sbows the s tab ility  of emulsions containing 50 % of mechanically deboned meat, 20 %
Uft, £eadered chicken fa t, 30 % in to ta l of sodium caseinate and water as a function of sodi- 
iioat 3einate content and the s tab ility  of emulsions containing 50 % of mechanically deboned 
tt0j“> ° f  sodium caseinate, 46 % of rendered chicken fa t and water in to ta l as a func-

° f  fa t  content. Dependence of the emulsion s tab ility  from the d ifferent protein and 
It . Coiltent is  more defined in case of protein and less in case of fa t.

known that sa lt has a destabilizing e ffec t on the emulsion. However, in emulsions stu- 
At influence of the sa lt content (from 0 to 10 %) on their s tab ility  was rather weak.
4t sa lt content of more than 2,5 % the emulsion s tab ility  decreases (F ig .2 ). Apparently 

high content of mechanically deboned meat (50 %) the structural net, being formed 
of lleat treatment, tends to smooth over fa t separating e ffec t under the sa lt action, 

the main technological problems in the production of ham in casings, i . e .  from com- 
tUighvely small meat pieces, is  to manufacture the product with intact (monolithic) struc- 

which is  kept even during ham slic ing. Objectively, forming the dense monolithic struc- 
5®̂  be determined by a force necessary for breaking a sample of a specific shape, 
hhe well-known processing techniques (curing, massaging, using emulsions, heat treat- 

A cooling) massaging has the greatest influence. A fter 1-2 min of massaging the meat
c°us protein solution appears on its  surface, its  quantity being increased with conti- 

SitL passaging (when the meat was pre-salted with dry table s a lt ) . During cured meat massa
g e s '^ 6 C0Diple'te absorption of brine takes place within 2-5 min, then the surface of meat 

becomes sticky. Massaging bro iler meat is limited by 10-20 min, as i t  tends to com- 
?r-vsly quick sp littin g  of muscle fibres and loses its  in tegrity . Therefore, strengthen- 

intact structure of ham is  observed only during the f ir s t  10-20 min of massaging
At .

-  16 5 -sco re  evaluation  ham prepared with emulsion added had a higher score  f o r  i t s  te n -  
(4,4) and in te g r i ty  ( 4 , 5 )  as compared with ham samples prepared without emulsions

911(3 4,1 respectively ).
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F ig .2. E ffect of massaging time on the nam integrity


