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) f the most important qualit_y paz_famctcrs of beef (Carmack er al, 1994), Beef tenderness can be
gne O .thods such as genetic (Cundiff, 1992), enzymatic (Katsaras ef al., 1984), physical (Miller ef al.,
fferent nltlc M‘(n'.. 1998). However, the results of application of some chemical substances for improving

e (Bt‘:nrﬁeq controversial mainly due to a negative correlation between tenderness and other quality

o Sl?miill us-culmu', flavour or production yield (Seuss and Martin, 1991). This method is still of interest

“f'bel:,sﬂ['hc majority of literature data concerns the quality of culinary beef, whilst there is still a lack (?I'

. ,,: improving tenderness of beef cuts, w_llich are Iﬁll‘t_l'.cr used i!:. meat ‘tcchnuiogy, 'I'!ic objective u?’ this

te the most suitable chemical method for tenderisation of beef which is to undergo further processing,

ethods
]:;'eried out on round beef muscle musculus semitendinosus (pH24<5.75) cut off from 9 carcasses of

and white young bulls of 500 kg average weight.. Each muscle was divided into four parts and randomly

e ('~ control muscle cured with standard brine solution; CC muscle injected with brine containing 0.3 M

) 'i’i1'. de; LA — muscle soaked in 1.2% of lactic acid (20 h) before standard curing procedure; BS — muscle

130% of sodium bicarbonate (8 h) before standard curing. Standard curing solution contained curing salt,

tes, sucrose, carrageenan, sodium isoascorbate and monosodium glutamate. Beef samples were injected

on up to the level of 40% and tumbled for 17 h at 4°C. Then, meat from all experimental groups was

and scalded at 80°C until the temperature at the geometfic centre of the product reached 72°C. The

then chilled at 4°C for 24b.

inHl) was measured in raw meat 24 h after slaughter as well as in semi-final (after curing) and final products.

glysis especially evaluation of tenderness and overall acceptability was performed by a trained panel using a

sdonic scale (1= not acceptable and 6 = very acceptable). Colour measurements (L*, a*, b* system) were

'n;ing Minolta equipment. Moreover, colour stability (AE6, AE12, AE24) was calculated on the basis of ¥,

measured respectively after 6 h, 12 h and 24 h (cross-sections of the products were exposed on white

ight with an intensity of 250 lux). Free amine group content was determined according to Kuchroo ef al.,

[ free pitrates(1L)) content on the basis on the colour reaction of NaNO, with Griess’ reagent. All the results
statistically analysed using STATISTICA (version 6.0) at a significance level of P=0.05.

soluti

Discussion
i) of beef measured 24 h after slaughter was quite consistent and equaled 5.48 average. pH values increased
rng processes by about 0.3 for control sample, 0.4 for beef cured with brine containing CaCl,, and 1.8 for meat
ith NatICO;. In final products from control and CC groups, pH values were similar (average 6.00) while in LA
Wils statistieally lower (4.8), resulting in a reduction of sensory acceptance. Final beef products treated with
earbonate were characterised by high pH (8.05), which consequently diminished the durability of analysed
Wets, The highest increase in yield after curing was noticed for beef from LA and BS experimental groups
?ﬁ% tespectively). Moreover, those products were characterised by extremely different pH values i.e. 5.24 for
28 for BS. An increase in free amine group content was the result of protein degradation caused mainly by
substances used in the study. The highest amount of free amine group was found in the most tender beef
o .LA and BS blocks (Figure 1); 7853 ug Gly/g protein and 7640 ug Gly/g protein, respectively. Moreover,
il WIth' brine containing sodium bicarbonate or lactic acid were distinguished by extremely different sensory
s Especially in overall acceptability, colour and flavour (Table 2, Figure 2). Lower sensory scores obtained for
Ifose fom large variations in colour. There was a darker layer, about 1 cm wide, which was clearly seen on the
t: _Ofthf: cross-section of the final product. Moreover, products made from beef previously cured with brine
e | IIC acid had a slightly acidic taste. Beef treated with LA or BS were characterised by lower values of L*
o thgmup’ while CaCl, solution used as a tenderising agent lightened the products, The participation of red
e fz Wélole hue spectrum of the control beef was comparable with products from the BS group and higher
q .Pﬂliurt g and LA products. Howevel'. beef cured with brine containing LA and BS was characterised by
Fhee 0 YG.:llow colour (b*) in the spectrum than the beef analysed for C and CC groups. Moreover, the
feated with BS was the most stable, which was explained by low values of A6, Al12 and A24 (Table 1).
content in final experimental beef products was not effected by tenderising agent used. The highest

M
00l Congress of Meat Science and Technology 491




amount (but still considered to be safe) of free nitrite (92.38 ppm) was found in beef cured wi
The final products from this experimental block were also characterised by the me With sodjje v
physicochemical properties. o acceptab]e

Conclusion

From technological, physicochemical and sensory points of view, sodium bicarbonate emer

substance for beef tenderisation using a curing process. Tenderness of culinary beef ged as the
application of lactic acid. an also pas
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Y reaction with tyin

Table 1. The dynamics of colour stability changes
in final beef products after 6, 12 and 24 h exposure
to light (AEg, AE, 3, AE3) (n=9)

Table 2. The sensory evaluation of
products: overall acceptability and coloyr (n=9)

Experimental AEg AEj, AEy, Experimental Overall Colour
groups groups acceptability

C X 227° 267 3.55° X 457" 1050
sd 1.19 1.15 1.94 C sd 0.76 0.58

cc x 296" 298 382° cc - 4.40° 4375
sd 3.20 1.07 1.40 sd 0.62 0.61

LA X 200° 298  393° LA X 2.30° 1.80°
sd 0.74 1.19 2.06 sd 0.88 0.69

BS x 145% 200" 242° BS X 5.28° 5.10°
sd 0.84 0.86 0.91 sd 0.82 0.86

a,b,c... - means within a column with different superscripts are significantly (p < 0,05) different.

Figure 1. Tenderness of final beef products Figure 2. Flavour of final beef products evaluated
evaluated by a sensory panel (n=9) by a sensory panel (n=9)

Sensory scores
sensory scares

a,b,c... - different letter represents significant differences between groups (p < 0,05).
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