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TRopyCTION

%:]qu{m chloride and phosphates are among the most popular mixtures in use at present. Phosphates comprise several compounds
'm;rmg in their functlona_hty and m‘thelr mﬂug:qge on meat propenles_(Hgmm 1972, Trout & Schmidt 1983). Re;ently, a groving
i est has been observed in Europe in the possibility of carbonates application in meat processing and one of the main reason for this
]:reSt have been restrictions in the use of phosphates (Hammer 1993, Visgen 1993). Several studies were performed showing possible
0 fhamsms by which sodium chloride or phosphates may improve the water holding capacity (WHC) of meat (Offer & Trinick 1983)
b }Onates and bicarbonates influence the WHC of meat through the moderate increasing of pH value. The possibility of a substitution
()'\E‘l(’sphates through carbonat_es and the mﬂuen{c‘e of these compounds on some meat properties, namely on water retention and colour
i DC:;) the end pH value of which, after salt addition, was corrected to three defined levels i.e. 5.6, 6.0 and 6.4.was the main purpose of
er

MAT
ATERIAL AND METHODS

" 77perimems were conducted on lumbar part of m. lpngissimus dorsi. The muscle. was cut out from. sj~< carcasses oftw‘o years old
w. |~ hours after slaughter. The pH value of meat varied from 5.3 to 5.7. Meat was minced twice and divided into five portions. Either
‘(‘c:;(;)r solgtions containing curing sal'ts were mixgd. with egch portiop (60% by weight), To the ﬁrst portion (C) water was gdded The
% portion (S) was treated the mixture containing sodium chloride, sodium nitrite and sodium ascorbate. To the third portion
‘arhl:)m Pyrophvosphate (P) plus components in (S) were added. In the Afourth portion (CN) instead of pyrqp_hosphates was used sodium
hag nnate and in the last (CH) - sodlgm carbonate was replaced by sodium bicarbonate. Each group was divided into 4 parts .The part |
Wepg O pH adjustment, part 2 was adjusted to pH 5.6 part.3 - to pH 6.0 and the l.ast part - to pH 6.4 .The carbonate§ and bicarbonates
ey added to meat of the fourth and fifth portion respectively in the amount which ensured the r_eqmred pH value. These compounds
lrg, ot added to the first parts in the coresponding groups as no pH correction was performed in them. In the case of other samples
Iheed with water, "S" and "P" curing mixturtes, the pH value was corrected by the use of 50% solution of lactic acid or 3 M NaOH
by, SN concentration of sodium chloride in cured meat was always 2%, sodium nitrite 0.015%, sodium ascorbate 0.03% and
oy Phosphates in the P mixture - 0.125%. The pH value of meat was measured by using the pH-meter type N-511 equiped with
“H Ned electrode type SAgP-202W. The measurements were conducted directly in the muscle or meat containing curing mixture. The
foy - OF meat was performed using the centrifugal method (Hofmann et al. 1980). Samples (about 8 g) were centrifugated at 15,000 x g
:()”;Spmmutes at Z“C, The amount of cenm’fugal .dn'p was _used to estimate t_he WHC of meat The highelf value of centrifugal drip
TWQL;EdOHdec!‘ 10\‘\‘er W HC of meat. The water binding capacity (WBC) was estimated by measuring the cooking loss from 20g samples
e . at 80°C for 20 minutes. The meat colour was measured on cooked samples from measurements of WBC. The L, a and b values
Iy ]‘Sllmated using the Minolta CR-200 apparatus. On the basis of these three values the total difference in the colour (AE) of
Vg Eat‘?d samples was calculated (Glydestale 1978). As a reference sample in the case of these measurements was used the meat
f\":fe per;[h sodmm chloride, sodium nitrite and sodium ascorbale (S) wrl.h no pH adjustment. Additionaly the colour measurements
g Ormed using the sensory analysis. The test panel consisted of S trained assessors. Samples were presented singly to panelists at
\mg]elsemperature The colour acceptability was evaluated giving scores from 1 to 5. Responses of all panelists were averaged to give a
Cores for each sample.

The
bu] =X

| ULTS AND DISCUSSION
he
"F,nleaﬂ PH value of meat before salt addition was 5 59 and varied between 5.53 to 5.65. Values of centrifugal drip and cooking loss
I Wa Sligated samples (Tab. 1) showed that the lowest WHC and WBC had meat to which only water was added. The highest binding
r“lme\\e}: Was observed in meat treated with pyrophosphates and this was enhanced by the increase of the end pH value of meat
.hfr('r&n at lower water binding properties were noted in the case of carbonates (CN) and the lowest - for bicarbonates (CH); however,
‘?‘ima :es between these two curing mixtures were, in most cases, statistically not significant (Tab I? The comparison of values
\\e Wate from measurements of WHC and WBC of meat treated W.IIh. S with those from the treatment ?wth CN and CH indicates that
He f Tetention of meat treated with these three mixtures was similar at the same end pH value This points out that the increased
g C’ C of meat treated with CN and CH is connected with the influence of these salts on the pH value of meat. The addition of CN
";&15,- Moves the pH value to the higher value and this movement, through ;he enhanqed eleptrostalic repu.lsion, increases retention of
l"ﬂ b ,romeﬁt Higher WHC and WBC of meat treated with pyrophosphates in comparison with the remaining samples further indicate
hhfzy' aPhOSphates increase water retention of meat not only through the increase of meat pH value but also by means of other factors.
S ; Y comprise the chelating of divalent ions, dissociation of the actin - myosin complex and, as observed recently. the liberation of
ey ]n ﬁQm the Z - disk of sarcomeres (Grze$ et al. 1996). The results also indicate that, of the two factors evaluated in this
;f‘ue Oem influencing the water retention of meat. the most important are: the curing salts and then the pH value. The increase of pH
o " Meat treated with water had only slight effect on water retention. Moreover. the obtained results also point out that highest
rl“ﬂn\‘eand WBC at low pH value could be reached only when pyrophosphate were used. Objective measurements of meat colour
Uy, >Mall differences in the L and a values for meat treated with salts (Tab. 2). The highest L value and the lowest a value were
M“e)a 'n meat samples to which only water was added. The enhancement of pH value slightly increased the paleness of meat (L
"4 decrease the redness index (a value). Somewhat bigger differentiation of samples was stated by measurements of yellowness
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index (b value) of meat colour (Tab. 2). Significant differences (P<0.05) existed between meat to which only water was added (C)
all cured samples (higher values for C). The samples with higher end pH value (6.0 and 6.4) characterized usually lower yellow nff"
index. The estimation of AE value confirmed the above described observations. The biggest and statistically significant (P<0 05)
differences existed between the C samples and cured meat. Among the samples of cured meat slightly higher differences were four
between meat treated with S mixture and pyrophosphates. Meat from the treatment with P obtained the highest notes for colou

acceptability by the sensory evaluation.

CONCLUSIONS

1. Water retention of meat treated with three different mixtures S, CN and CH were similar at the same end pH value

2. The use of pyrophosphates (P) resulted in the highest water retention at the low pH value of meat; at higher pH values water retentiof
of meat treated by all curing salts was similar.

3. Of the two factors influencing the WHC/WBC of meat, the most important were the curing salts and then the end pH value of meat
4. The pH value in the range 5.6 to 6.4 slightly influenced the colour of meat and the biggest, statistically significant differences wer®

observed only for yellowness index
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ABSTRACT

The aim of the study was to compare the influence of four different compounds (sodium chloride. pyrophosphates, sodium carb
sodium bicarbonate) in their mixtures on water retention and colour of meat, the end pH value of which, after salt addition.
corrected to three defined levels i. e. 5.6, 6.0 and 6.4. The experiments were conducted on six chilled bovine m. longissimus dors!
mincing the meat was divided into five portions. Either water or solutions containing curing salts were mixed with each portion (60 )'\’
weight). To the first portion (C) water was added. The second portion (S) was treated the mixture containing sodium chloride, SO"””}
nitrite and sodium ascorbate. To the third portion sodium pyrophosphate (P) plus components in (S) were added In the fourth po"“ol]
(CN) instead of pyrophosphates was used sodium carbonate and in the last (CH) - sodium carbonate was replaced by 5“/‘““%
bicarbonate. Each group was divided into 4 parts. The part 1 had no pH adjustment, part 2 was adjusted to pH 5.6, part 3 - to pH ‘(
and the last part - to pH 6.4. The measurements of water retention and colour of meat were performed on all samples. The lowest W
and WBC were recorded for meat to which was added only water. The highest retention of water was observed in meat treated wit
pyrophosphates (P). At higher pH values water retention of meat treated by all curing salts was similar. Of the two factors influe?
the WHC/WBC of meat, the most important were the curing salts and then the end pH value of meat. The pH value in the range 5
6.4 slightly influenced the colour of meat and the the biggest differences were observed for yellowness index. The highest not€® l
sensory analysis were recorded for meat treated with pyrophosphate.
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Table 1 Table b
Centrifugal drip (%) and cooking loss (%) from meat Colour of meat treated with various curing salts at different pH valu®
treated with various curing salts at different pH value FANmE | 13 .
T .- Type of sample | M_,ji 1l :l», >
Type of pH and colour without Ty e s R
sample without 56 6.0 6.4 | characteristics | correction [
correction Lgad iyl 6298 | 64150 | 63450 | 62080 |
C WHC 89.25d*| 50.72d| 49.80d 45 83d S 52 83a 52.05a | 5040a 52.108
S g 3342¢c | 2890c| 597a 4 42a B 51.93a 52.00a | 50.33a 51.638 |
P 26.72c 1'5.12b" 1:20a 0.58a CN 52.88a 52.85a | 50.75a 51.782 |
CN 37.69¢c | 26.79¢c| 5.92a 234a CH 52.83a 53.78a1"|* 510134 5153»“
CH oA 3491c | 27.35¢| 11.29 4.69a Gl S 8.73a 10.15a | 1040a | 1092 |
C WBC 56.12¢ 53.08c| 5353c Sah S 19.55b 20.07b | 18.25b 18.13b |
S 4474b | 42.16b| 3099a 25.93a P 20.08b 19.73b 19.48b 18730 |
P 36.31b | 32.22a| 25.34a 20.31a CN 18 73b 18.65b 18.40b 18 400 |
CN 46.63b | 4147b| 29.86a 19.86a CH 19.28b 18.68b 18.65b 181024
@ 4273b | 4125b| 31.74a 25.70a Pl EREiN g 14.05¢ 14.25¢ 14 20c 14.70¢ ‘\
&I N oy T bica S 10.20b 10.68b 9 18a 8 6%
* different letters show the means differed statistically P 9.93b 9.70b 8.68a 8.502 §
significant (P<0 05); comparisons are performed CN ‘ 10.50b 10.43b 8 75a g 452 l\
separately for each characteristic (WHC and WBC) CH ‘ 10.95b 10.48b 9.50a | st/a' ¢
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