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Gamma-Radiation of Lambs and its Effect on the Hydrophilic Properties of Meat

E, PYOTROVSKA, K. VHULKOVA, S. DANCHEV, and T. ZLATEV

Higher Institute of Food & Flavour Industries, 26 Maritsa Blvd., 4002 Plovdiv, Bulgaria

SULMNMARY: It has been studied the effect of gamma-radiation on the amount of free water,
water-holding and salt-holding capacities by exposing lambs to 3.3 Gy. The method of Grau
and Hamm has been used for the study. It has been established that gamma-radiation of lambs
with doses of 3.3 Gy has caused lower hydrophilic properties of meat, The maximum level of
free water has been registered at the 24th hour (20.64%) as compared to the same maximum for
the control samples from nonradiated animals (17.5%%) registered at the %6th hour., The
results about the water-holding capacity of meat from radiated animals indicate that the mi”
nimum level has been reached earlier, i.e. at the 24th hour (4.43%) while in nonradiated
meat it is 7.5%% at the 36th hour. The results obtained make it reasonable to accept that
5.3 Gy gamma-radiation of lambs accelerates the postmortal processes in meat and the set-iB
of rigor mortis in comparison to the nonradiated controls.

INTRODUCTION: One of the main environmental factors of present-day life is radioactivity’
The exposure of animals to ionizing radiation influences the human body in a certain way and
causes unfavourable after-effects. (Paskevich et al, 1971). There are a great number of inv?’
stigations on the influence of the ionizing radiation on the oxidizing of lipids (Lakritz ¢t
al. 1989).

The objective of the present work is to establish the effect of gamma-radiation on the
hydrophilic properties of muscles from lambs radiated in live.

MATERTATS and METHODS: Four-month—old lambs with live weights of 10-18 kg were used in

the study. They were divided into two groups, one of which was exposed to garma-radiation
with a dosc of %.5 Gy, and the other was a control group. The control animals were bred Und&
the same conditions as the test amnimals except for the radiation exposure, Muscle samples
were taken on the 20th day after the exposure, and the control and test carcasses were pro”
cessed according to the technology common for our meat packing houses. The study was carfie
out on m, Longissimus dorsi and m. Semitendinosus at the 12th, 24th, 56th and 72nd h afteé®
slaughtering the animals. The muscle samples were stored at 0°-2°C,

The study was focused on the effect of gamma-radiation on the amount of free water and
the water-holding and salt-holding capacities of the muscles. The amount of free water was
determined by Grau and Hamm's (1964) combined press and filtar-paper method. To determin®
the water-holding and salt-holding capacities, the preweighed muscle samples with sizes of

]

2.0 x 1,0 x 0.5 cm were placed in vessels containing ’15cm5 distilled water and 15 cm Physy
ological salt solution, The samples were left for 24 hours at 4°C. Later the solution was
discarded, the sample surfaces were dried and the samples weighed. The water-holding and
salt-holding capacities were determined as the difference between the sample weight (8) il
ter 24 h storage in the solution and the weight before absorption (g), divided by the gl

ple weight, and multiplied by 100.
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The results obtained were analysed by the methods of mathematical statistics (Georgieva

et al, 1987).

KESULTS and DISCUSSION: The experimental results about the amount of firee water libera-

ted by m. Longissimus dorsi from gauma-radiated @nd nonradiated lambs are given on Tig.1.

free water,%

T.h
Tig,1. Changes in free water amount (%)
dufing storage of m.,Longlssimus dorsi
()55 Gy

{rom: (1) nonradiated lambs;

Sauma~radiated lambs,

water-holding capacity,%

——
: . T.h
Z.2, Changes in water-holding capacity (%)

during storage ot m,Longissimuc dorsi

~

fioms
(1) nonradiated lambs; (2) %.3 Gy gauma-radi-

ated lambs,

They indicate that the amount of free water in the controls is 4.,71% at the 12th h post

Wortem while in the test samples it is 6.20%. It has been established that the water libe-
Pateq by m.Longissimus dorsi from gamma-radiated animals has increased significantly and

the maximum levels have been reached at the 24th h (20.64%) followed by a slight decrease
(Fig.1). In the muscles from nonradiated lambs the maximum free water level has been reached.
% the %6th h post mortem (17.55%).

The results for the water-holding capacity of m. Longissimus dorsi stored in distilled
Water are given in Fig.2, They show that the water capacity of muscles from 5,3 Gy radiated
lE“ll‘bs stays lower than the water-holding capacity of muscles from nonradiated animals, Fur-
theI’more, there has been observed a faster decrease of the water-holding capacity in m.Lon-
gissimus dorsi samples from radiated animals. In these samples, the minimum levels have been
I\eached earlier, at the <24th h post morten, (4.43%) (Fige.2). Viith further storage, the mus-
tle water-holding capacity has increased. The results for m.Longissimus dorsi from nonradia-
ted lambs indicate that after the 12th h the water-holding capacity has decreased reaching
1t ninimum level at the 36th h (7.55%) followed by a relative stabilization (Fig.2)

The results for the salt-holding capacity of m.Longissimus dorsi indicate that that factor
s higher during the whole test period in the nonradiated samples when compared to the 5,3 Gy
gQmﬂla—rza.diated samples (Fig.3). The minimum levels for the controls have been observed at the
Ssth h post mortem (11.75%). For radiated samples there are significant changes (¥ig,%). 'The
%lt~holding capacity decreases faster and the minimum levels have been observed at the 24th

Post mortem (8.,0%). After 24 hours this level stays relatively unchanged,

The experimental results about the effect of gamma-radiation on the hydrophilic properties
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It has been established that the amount of free

ot m,Semitendinosus are given in Table 1.
‘ water is higher during the whole test period in ra-
diated muscle samples. It has reached its maximum
level at the 24th h (21.83%) while the controls have
reached their maximum at the 36th h (19.26%). The

water-holding and salt-holding capacities of m,Se-

mitendinosus from radiated animals decreases and

the lowest levels are at the 24th h post mortem -

salt=holding capacity,%

5,62% and 7.41%, respectively (Table 1). For the

T,h controls the lowest water-holding and salt-holding
Fige.5. Changes in the salt-holding capacities ot the muscle have been observed at the
capacity (%) of m.Longissimus dorsi 46th h post mortem - 5.54% and 9.18%, respectivelye
from: (1) nonradiated animals; (2)

3.3 Gy gamma-radiated animals.

CONCLUSIONS: The results obtained indicate that gamma-radiation with 3.3 Gy leads to &
fast drop of the hydrophilic properties of m. Longissimus dorsi and m. Semitendinosus
from radiated lambs. The minimum levels of the characteristics studied are observed earliely
at the 24th hour, in comparison to the muscles from the nonradiated animals.

We conclude that the ionizing radiation treatment of lambs accelerates the postmortal

processes and the set-in of rigor mortis which results in lower hydrophilic properties of

Table 1., Changes in the free water amount (%), water-holding and salt-holding capacities
(%) during storage of m. Semitendinosus from nonradiated (control) and 3.3 Gy

gemma~radiated (test) lambs.

PR
Time Free water amount,% Water-holding capacity,% Salt-holding Efgffifgﬁ
(h) Control Test Control Test Control TesV
; 4,07
12 4.93%0.19 7.28%0.26 20.47%1.12  15.00%0.51 24.80%1,10 22,055
24 15,10%0.%7 21.85%0,95 14,86%0.60 5,62%0,20 20.%6%1,05 7-4”10‘1
56 19.2620,69 20.45%0.98  5.34%0.27 5.1420.29 9.18%0.57 '/’5%0'40
72 15,87%0.48 17.06%0, 54 6.11%0,32 5.79%0, 54 11,40%0, 50 8,5720"

of the muscle., We accept that radiation of lambs with a dose of 5.5 Gy does not cause sig?
ficant deviations in the muscles that may encumber their technological processing.
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