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QLGBEE_SMin ATP of pre-rigor vacuum-packed meat as related to refrigeration parametres

%FSHKINA N.N., KANEVSKAYA A.V.
€ All-Union Meat Research Institute, Moscow, USSR

?@nges in ATP at refrigeration and cold storage is one of the main parametres character-
Da 8 meat quality that is taken into account at retional regiemes of pre-rigor vacuum-
ke beef chilling developments ATP decomposition at pre-rigor meat chilling was stu-
¥ autolytic changes of vacuum-packed meat as related to refrigeration regieme were
emined.
a t of I category "Red Steep" steers of without rope maintenance was investigated. Ave-
nose carcass weight was 140-160 kg, age - 16-18 months. Studies were made on semitendi-
“igs round bottom muscle. The latter was selected takin% into account anatomic peculia-
8t les of its structure - longitudinal direction of muscle fibres. Test was made on 5
Sers with selection of semitendinosus round bottom muscle of right half - test I and
%aleft half - test 2, Time intervals were 1,3,6,9,12,15,24,48 hours after slaughter.
81 ~shrinkable film Poviden was used for packing. Samples were packed in an hour after
fuiughter under vacuum. Residuc pressurc in packs was 13%.2 g* Pa., Heat shrinkage was
1 filled in hot water 98°C for 2-3 sec.. Samples' temperatyre in the deep was controlled
By 4 4 meat temperature measuring device with the accuracy =-0.5°C. A universal ionometer
%‘7 was used for pH measurement in water extract 1:10 after standing for 30 minutes.
fneless ready-to-cook products are manufactured in a packed form with a portion weight
S£F 045 kg to 1.0 kg. For the need of 15 tests for one experiment (from one gnimal)
Refp1es were packed as a portion of 0.2 kg, taking one sample for each investigation.
e Tigeration regiemes were determined in advance /1/. Comparing surface and in the cent-
gy ccmperatures of 0.2 and 1 kg samples process character ldentity at the selected regiem-—
N.Was proved., 2 refrigeration regiemes were used for vacuum-packed meat samples in shirr-

Packs: test I - slow chilling in a chamber with natural air circulation at 0+2°C to

4°C in the deep;
test 2 - preliminary holding of packed meat samples for 16 hours at 12+14°@

N followed with chilling up to 4°C at air temperature 0+2°C,
hut§3mples were stored at air temperature O+2°C, ) ) )
Wigg lal ATP value, its accumulation and decomposition are judged by the difference bet-
th inorganic P content after hydrolysis and initial P content in solution with recalcu-
pm}OD for ATP concentration /2/. At P content determination for each investigation pa-
rw}el measurements repeatability was multiple to average results getting,with the dif-
1 ®nce between the latter being no more than 10 mg of P per 100 g of tested muscle /3/.
%e rate, 5000 rpm, and time, 15 minutes, of centrifuging providing sgff;ciently complete
Inparation of residue and fiinate were selected at the procedure specifying. P was deter-
Qned_by a photometric method /3/ after two times washing of the residue with alcohol and
Ny dissolution in O.5n HCl. Before samples painting, according.to Golovkina and Pershi-
800, /, suspended particles were determined by solutions' centrifuging for 20min. at
H_O Tpm, Calibration graph was plotted using the results of tests with standard solu-
eons of potassium dihydroortophosphate of the knmown concentration /3/ for a cell with
Fd? light absorbing layer. Solution colour intenfity was determined on photocolorimeter
& ~I with a red light filter at wave length 630 = 10 nm., Test data were processed by
Atalri~K" computer using mathematical statistics methods /5/. '
(¢ 1€ experiment it was found that pH significantly changed during 2 days storage
M3t8> t, at £=8, & =0.95) at the selected variants of test.
by emat?cg& 58 tions of pH changes on time were determined:

20,8 7 565 - test I

=
lops 0+9 ©70°9%% 5,55 ~ test 2, A b '

c%f Tapid pH change is observed at mcul holding before chilling for 10 hgur; at 12=14°C
Wit &ing to immediate chilling of pre-rigor packed meat. Apparently, this is connected
dpp- & more intensive glycolysis at increased temperaturesy ) _

Ceg Change more intensively at meat chilling without preliminary holding. These differen-
at . re significant to 24 hours after slaughter (Fige. I). In the case of samples holding
§AD°Sitive temperatures ATP decomposition rate slows down. Thig, obviously, may be ex-
Q
§

MEQ

Weq by prevailing processes of ATP resysnthesis from creatinephosphate in comparison
1ts decomposition in the increased temperatures conditions. ATP changes in the tested
Mat les are identical at the further storage after 24 hours.
®matical relations of ATP chgnges on time are found:
45

ATP = 2.65 T+ 70 6 “U-B(EFF c) - test I
2440 -
f\\, ATP = 2,60 1+ 4‘06_0.3 (2-_ 17 test 2
@erage values of ATP decomposition rate for the samples without preliminary holding
%'4% of ATP per hour) and with it (8.8% of ATP per hour) are determined(Fig.2). Decrea-
meJm the average ATP decomposition rate is explained by ?de}ay“ phase of the process qt
batt Pieces holding for 16 hours at 12+14°C. However, maximuh values of ATP decomposition
€y irrespective of, samples chilling regiemes, reach 16% of ATP per hour,
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Figs I, Changes in ATP and inorganic P concentration in pre-rigor vacuum=-packed
beef as related to post mortem time
I - chilling at 0-2°C without preliminary holding;

= chilling with pre-holding for 16 hours at 12=14°C followed with final
chilling at 0=2°C,
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Fige2e ATP decompogition rate change in the samples of pre-rigor vacuum-
packed beef (%/hrs) as related to post mortem time

I = chilli at 0+2°C without pre-holding; )
2 - chilligg with pre-holding for 46 hours at 12+14°C followed with
final chilling at 0=2°C,
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‘hile comparing the obtained experiment data to the published Jolley's, Honikel's and
amm's results /6/ it should be pointed out that differences in raw ma%erials ( in res=-
Pect 4o breed, age, feeding and muscle type), methods of packaging and investigation
‘aused, maintaing identical direction of processes, same differences in initial and fi-
| PH and ATP values, in ATP decomposition "delay" phase time using similar regiemes

7 pre-rigor packed beef muscle refrigeration.

he investigations found differences in autolytic processes intensity of pre-rigor va=-
SUum-packed meat as related to the treatment reriemes.

Te~rjror packod moul holding for 1u hours al 12+7141°C boloro chilling accoloratos glyco-
vyﬂis and decrcascs ATP dccompoSition at the initial stape of autolysise

acuum-packed beef holding before chilling Lor 10 hours fat 12:14°C stipulates some spe-
Cific peculiarities of the process connected to thc "delay" phase pf ATP decomposition,

References

i-“xzxxaa 11.1l., ilaHeBckad A.o. [[CCJENOB&HMC HEKOTOPLX IoKasartesed kayeCcTBa IAPHOTO Ba-
VY.i=ynakopaHHoro Maca: Tpynu SILi.cl2 /.M3MKO-XMMIYeCKHC, TeXHOJOTMYEeCKue i GUOJOrM4YeC—

J

5“C'uc;ch; jCCJleoBaHuA MACA i WMACHHX NPOAYKTOB. — ii., I985.

%* JOJCBBCE D..l. CO3pCBAHie iaca. - il., M3h. luuenas npomulieHHocTs, I9C6.

:';V_ cxaa H.x., Agexuna J.T., Crpawenkopa Jl..l. llcciemoBaHiie U KOHTPOJb KadeCcTBa MfAcCa

4 “WICOLPOIYKTOB. — ii., ATPOIPOiisnaT, IYdo.

eén*oﬁQEKﬁh Il.A., [epuuna J.... llociiepTHUE MCX@HO-XWVM4YeCKile W3LEHEHUA ¥ UX _DOJb IpU KOH=
FePRipoBanuy pudu XoJomom: Tpynu ILLI MCXaHu3ally pHOHON NpoMuleHHocTH. - J., I96I, I, 2.
* PaKiTCKM. B.w. DUOJOTHYecKad CTATICTHMKA. — 2—e H3M., M3I. bucliad lWKoJa, MHUHCK, 1967.

b Jolley P.Ds, Honikel K.Os, Hamm R, Influence of temperature on the rate of post-mor-
pem_gotabolism and water—holéing capacity of bovine neck muscles, - Meat Sci., 5,1980-81,
¢ 99=107.




