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STUDY OF WATER STATE CHANGES IN MEAT DURING AUTOLYSIS
Kulagin V.N., Titov E.L, Sisykh E.V. i
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Introduction ¢ ‘\f
The main tasks of meat processing are the rational use of raw material resources increase in the production output and improvefﬂ"'nt i B | K
production quality. Meat quality control has assumed a constantly rising significance. On the one hand the consumer made the enhanced den?” ‘\]\
to the quality of meats, and, on the other hand, the industry has need for the raw material possessing the definite properties. o | |
Solving the problems of the manufacture of wholesome and sound food, in particular, meat products, is intimately associated with the o | 1;
of modern and advanced express-methods of water state analysis, obtaining the systems of impartial and reliable estimation of the quality of ? %
raw material and ready production. ol LS
Studies of water state in food systems attract the attention of researchers on the score of the important functions of it in biolog™ | 3
systems } ‘
Aims 29l
The estimation of water state in meat samples, prepared of internal part of muscle, was carried out on the various stages of storag® o 4
slaughter at +4°C and 0°C during 4 and 10 days accordingly. In this period the distinctions of meat main properties are the most pron? ‘
These properties include the relaxation time, in particular, spin-spin, water activity (a,) and water holding capacity (WHO). ol =
The recording of the parameters studied was carried out after every 2 hours, when they reach the extremums; after that the i 0
between measurings was increased for 4-25 hours. g
Choosing the methods of studies 1 ;
It is well known, that the any direction of use or processing of meat is consistent with the definite and the most beneficial extent N by}\

progression of autolytic tissue changes. ol
With the aim of the rational use of meat raw material it is neccessary to establish the optimal parameters, characterizing the watef * |y
it. Then, in consequence, we can judge about the direction and character of meat processing with the aim of the lesser expenditures and 0 A ¢
the products of the required quality. il auy:]
Such parameters can be as follows: the relaxation time of water protons T, (spin-lattice) and T, (spin-spin), characterizing their 12 N diso
water holding capacity (WHC) and water activity (aw). These parameters reflect the strength of water bond with material. By means ¢ rnalr
parameters one can characterized the complex biochemical processes in meat during autolysis. De[::
i

Methods "
Nuclear - magnetic resonance analysis of water in the meat samples was carried out by standard procedure at the frequency 204

«Minispec PC-20» relaxometer, (Bruker, Germany). (g0
In the table.1 there are shown the results of factorization of experimental dependence of T, on the NMR signal amplilude’ lﬁacﬁﬂﬂ:
components T, and Tap and mass proportion of water protons corresponding to its for the weak holded water Tsa, P2a and Tap, P2b for the ugﬁol
of holded water. Whith the availability in the studied samples of two water fraction with the different liability T2 and Tas, the mean
spin-spin relaxation Tacp were determined by means of equation < 1/T»>= (P2a/T2a + P2u/T2p) : 100. | MSUA”
The measurements of water holding capacity (WHC) and water activity (aw) were carried out on the installations developed 1
The determination of the contents of water, protein, fat, and pH were carried out by means of well-known traditional methods .
Results of studies and conclusions
During the study of meat tissue at autolysis at +4°C and 0°C the water contents were 77,28+0,16% and 76,74+0,42% ac
protein contents were 16,7+0,2% and 18,0+0,1%, fat contents 1,5% and 1,2% - that is not significantly changed.
The main results of experimental studies of WHC, Taa, T2b, P2as Pab, Tep, and pH at +4°C and 0°C are presented in table ¥ and 1
measurements of ay and E were presented in table 2.
It was established that the changes of values, presented in the table 1 have the non - linear character during the period after slaughter. | auﬁh( ‘
WHC and pH are gradually decreased and reach its minimum to 10-16 hours (at t=+40C) and to 24-26 hours (at t=0°C) after &
Then gradually increasing they had gone on the stable level. it J
In response to NMR studies in all cases the two - component spin-spin relaxation with Tz, Ta, times and corresponding wT qal“(‘
proportions of protons P, and Py was revealed. That attests about the presence of two water fraction in meat raw material. The highe” ‘ |
correspond to the more liable fraction. feﬂd
The analysis of NMR data also show the non-linear character of the change of spin-spin relaxation, but it is antiphase in f‘ifgoc),y
WHC and pH; firstly T2, and Ty were gradually increased, reaching the maximum to 10-16 hours (at t=4°C) and to 24-26 hours (at U
then were decreased, reaching the stable portion of the curve. AP ‘ g
It should be noted that the extremums of these parameters of the experiments indicated occur within the common time interval; b wtp
16 hours for the autolysis at t= +4°C and 24-26 hours for the autolysis at t = 0°C. Moreover, the higher WHC values correspond t0 " by

material with the higher pH values.
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‘ Table 1

¥,\ Results at +4°C Results at +0°C

BRI [BCC, [ Tow | P | T, | Pas | Tag | & | PH |BCC, [Taw. | Pa | T | P |-Tom,

§6\ % MS % MS % MS hour % MS % MS % MS
iy 532 ;?; ;g; 2;,3 };; ]81,16 gg; 4| 600 | 674 | 663 | 877 | 135 | 123 | 400
K8 2 5 : Y 5 § § 6 5,94 66,2 69,9 87,9 14,6 12,1 479
W 272 | 694 | 829 | 828 | 198 | 172 | 535 | 8 | 588 | 659 | 705 | 860 | 155 | 140 | 47.1
ol 370 | 67,7 | 88,1 | 81,3 | 222 | 187 | 567 | 10 | 5.82 | 650 | 720 | 839 | 161 | 162 | 461
e 368 | 646 | 994 | 627 | 364 | 373 | 604 | 16 | 566 | 632 | 850 | 700 | 204 | 300 | 436
f } 5,64 54,6 142,2 20,9 60,0 79,1 68,2 18 5,64 62,1 86,2 (T2 21,4 28,8 46,0
o S+372 | 62,0 [ 1064 | 503 | 38.1 | 497 | 563 | 22 | 5.60 | 586 | 1007 | 538 | 32.1 462 | 449
® 5380 [ 660 | 944 | 570 | 383 | 429 | 580 | 26 | 554 | 454 | 1534 | 359 | 422 | 641 [ 57.0

% 5,81 66,8 94,1 57,0 37,8 43.0 57,3 36 5,73 55,2 115,9 42,0 24,3 58.0 36,4
eaﬂﬂ‘@ 381 | 670 | 940 | 574 | 372 | 426 | 57,0 | 48 | 575 | 588 | 1054 | 432 | 21,6 | 56.8 | 32.9
unctd e | = 3 - - - - 77 5,75 59,2 98,2 66,7 205 | e 443

é} 96 5,12 59,9 98,0 43,1 21,0 56,9 31,8
ntef"a] 240 5.8 60,1 97,9 55,9 17,2 44,1 31,9

4. As shown in the table 2, the increase in a,, and decrease in E are more pronounced in the postmortem period 14-16 hours (at t= +4°C) and
e TS (at t=0°C). As this takes place the dynamics of the a,, and E changes is more pronounced at 0°C. It should be noted, that A,, and E
oY EXtremal values after the longer period of time (20-24 hours) than during the autolysis ( t=+4°C).

, b}'N Uch difference can be explained by the fact, that biochemical processes during autolysis (t=0°C) proceed more slowly, that is suggested
bt ata and WHC.

il ANalysis of the changes of spin-lattice relaxation shows that this value retains non sensitive to the transformations in meat during
' liyer. 112=0,11-0,12s, Toy= 0,38-0,43s), because T depends on the water content in tissues and ability of macromolecules to found hydratic
| gy, 3ing in to account that the total water content does not significantly change, that does not lead to the T, change. Occuring  during
f ™ ts.tranSfOrmations of muscle proteins, influencing on the ability of meat to bond water, lead to its qualitative and quantitative re-
r‘1aten- on, change of water bond strength with the main components of muscle tissuer. That has an effect on the liability of protons of meat raw
Mo . Vater phase. Consequently, the extremal values of all measured characteristics are agreed in time and answer the postmortem state. This
I%elec e aracterized by the minimal hydratation of muscle proteins (in consequence of AMK - formation) and pH values approaching to its
X Yoty C icvi‘:gl?t&) As a consequence, this period corresponds to the greatest liability of the water protons T,, minimal WHC, and the greatest
nf " ay).
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Table2
; Results at +4°C Results at 0°C
s L, hour aw, E, g/mole k ay E, g/mole k

st 2 0,975 61,68 0,972 69,18

4 0,972 69,18 0,972 69,18

¥ 6 0,974 64,17 0,989 26,95

glf’ ¥\8 0,975 61,68 0,990 24,48

» 10 0,978 54,19 0,990 24,48

y 12 0,978 54,19 0,991 22,02

14 0,984 39,29 0,991 22,02

augh‘d' 16 0,985 36,82 0,992 19,57

18 0,985 36,82 0,992 19,57

s rﬂ; 20 0,982 44,25 0,993 17,11

X 22 0,984 39,29 0,993 17,11

‘ 24 0,982 44,25 0,993 17,11

o 48 0,988 29.41 0,992 19,57

0c)’ 72 0,990 24,48 0,989 25,71

¥ WY 96 0,991 22,02 0,990 24,48
it reasﬁ allows that the postmortem period ( 16 hours, at t=+4°C and 24 hours, at t= 0°C) is characterized by the increase in T and a,, and

[1631 lt, Iy HC and energy of water bond in muscle tissue. Durig the ageing the character of change of the properties under review was stable.

' QWater OUr opinjon, the variable dependence of given parameters can be explained by the realignment of muscle tissue structure and change of

bong forms.
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