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The application of ionizing irradiation for preservation of 
food products, continuously attracts the attention and interest of 
research workers, because of the big possibilities which are offe
red' by^this technology. Underlined is the following advantage - 
effective elimination of microorganisms causing deterioration of & e 
products and their storage under plus temperatures#

Results i-rom rcent investigations show, that a number of cell 
enzymes are radioresistant (3,5,12,14) and exercise autolytical pro" 
cesses, which in turn contribute for the decrease of storage life of 
irradiated food products.

^In this aspect considerable interest present the changes in the 
protein and enzyme molecules of irradiated meat, which is the scope 
01 the present investigations.

Mêï erial_and__Meht odics.

s tigati on.

Used was m.longissimus dorsi of two year old beef with a maxi*'3*
standardisation of the material according to age,origin, and reari^
conditions. Immediately after slaughter of the animals, were take»
samples from the muscle and were hermetically closed in envelopes- 
Irradiation.

ThS irradiation treatment of the samples was made with Co60 
irradiation under room temperature with doses of 1, 2,3, and 5 U ̂  
wi-ch a regime of the irradiation of 1,2 M rads per hour!

SSïïïÊûÏL°- khe material.

10 g of each sample was homogenized with quartz sand in 0,15 Ivi

1 reIation. The received homogenatesodium chlorid media in 1

centrifuged oa 10.000 r/m for JO minutes. To the supernatant was 
added double quantity chilled chlorophorm and after mixing, was * 
infused on 8.000 r/m for 20 minutes. After repetition of the pr°'

■¡efi



ccuare, cue delapidated supernatant, containing the soluble mus- 
C'“"e Pr o '-'Cins, ..ere m e n  elecrrophoretically and biochemically studi 
All nanipulations were effected under low temperatures (0° to +2°C)

^studies on proteins and LDH.

rophoretic
pH 8,6 and
.ed with-onic strength of 0,55* The dry proteinograns were sti 

Amlaoblack-lOB ano. the xi’actions were determined with densitometer 
2RI-10 "zeiss".

xne electrophoretic deviding of the isoenzymes of LDH was effe 
■teh under the method of Wine (16,17).

The values ox this protein total were measured by the ohotomet 
ric method of Kingsley (7)* Per the determination of the total LDH 
activity we used the method of Sevela,Tovareh (IS) based on the re- 
a°tion :

sodium 1 act at + H A D - - ™ -  pyruvat + NADH2

°1lowed by colorimetric measurement of the resulted pyruvat after 
reaction with 2,4 dinitrophenylhidrasin* 

f e s u l t s ^

Oh-S£ucueris'cic__of_the radiation action«

In tne electrophoretic deviding of the soluble muscle proteins 
u .on agar gel were received eight fractions, which we mark from the 
^ o d e  to the cathode consecutively by roman figures (fig 1)

e r
~ ^ ^ ^ ^ j-a u o v j.lira «

she results shown in table 1, indicate expressive chances in t 
^  contents ex protein in the different fractions of the sole

se! aUSCle proteins> after irradiation. The proteinograns are most 
eiy changed in the region of I,VII and VIII fractions. The 

Ved cnanges are xn relation to the doses of irradiation (fir 2
i t n  ^  „

0x T raa> consideraoly decrease I,IV, and V fractio
v e-“-cr mightly decrease fraction VI. Host stable to

~xo.c uiens io. aiia III, which in regard to relative cont;
«8 ^

° s e  ox the controls.

Ce-,■^linp
itn irradiation of 2,5 II rads, this tendency is still more u 

necu All fractions exibit
603

lower values in comparison with tho<
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L

falls off
.se in pro'

of the control and those irradiated with 1 M rad.
•'hen the meat is irradiated with 5 M rads, totally 

traction I from the soluble protein, and strongly.d cf e<
00tn consent fractions j-j.jJ.jlj., and IV, while V and VI are only pre
sent in traces (table 1).

dotal soluble protein from irradiated muscles decrease In per
cent content proportionally to the strength of the irradiation. Si
milar tendency is exibited in the total activity of LDH in the so
luble protein (fig.3)

is seen that in doses of 1
»H-3 , IDE-4, and LDH-3 are
In the studies od saxisles

^  under 2°C,

F i x . 3 .

proteins and total LDH activity
On table 2 are shown the changes wicl: occur with the isoenzymes 

^ d  the total LDH activity in muscles studied immediately and 7 days 
^fter irradiation and kept under 2°( 
iVi rad, LDH-2 activity decreases, wh: 
scable with this strength of irradii 
irradiated with 1 11 rad and a 7 days storage perioc 
observed a strong decrease in the LDH—2 end LDH-3 activity in conoa- 
rison with the control and the samples studied immediately after 
■‘■-eradiation with L M rad. In the same time LDH-4 and LDH-5 do not 
Cxlange sensitively in activity.

As a result of irradiation of the samples with 2,5 M rads all 
isoenzymes of LDH, immediately after irradiation as well as after
& f

^ays, decrease in acitivity in comparison to the control ana the 
samples irradiated with 1 M rad, while LDH-2 is only present in tra- 

ln LDH-4 and LDH-5 a relative stability is observed after 7 
storage.

After irradiation of the samples with 5 M rads is observed a
"ory different behaviour of LDH-isoenzymes (fig 2). LDH-2 consiste- 
J-̂  lo 05'
1- ;s activity, LDH-3 decreases highly, while jJDH-4 anc

r*Vi ;"f values close to those ox an 
i ID

a c ‘t i v i t y „

ichtrol. Notedv -------- ------ - changes exist on
-LjJJh-4, after 7 days of storage, which decreases sharply in

“» T r

GO 5



L

Total activity measured after the method of Sevela,Tovarek, ref 
c ô s  in a general way the decreased value of lactatdehydrcgenasae ac^ 
vity paralel to the irradiation values and storage prolongation 
of the samples.

Prom the observed changes in the soluble proteins and isoenzy®e0 
oi LI)J in muscles, could be assumed, that under the influence of 
gamma rays, dénaturation processes occur, unevenly acting upon the 
individual soluole proteins and isoenzyme molecules. This could be 
assumed from the enrichment of the clear homogenate after a short 
period of rest, with sediment of flocules, and decrease in soluble 
proteins and lactatdhhydrogenasae activity. It was een that the 
rapid mooile fractions of soluble proteins towards the anode and 
cathode and LDH-2, LDH-3, and to a certain extend LDH-4, are more 
stable to irradiation treatment. Possibly, in these structures, chs^ 
in the covalent bonds are easier for the polypeptide chains, or the 
hydrogen and ionogene bonds between the side chains (2,4) which lead 
to a modification of the secondary, tertiary ( and with isoenzymes 
ana to the fourth structure) of molecules, so as to loose their sp6-” 
ciiic physico-chemical properties, exibited in the case with the 
change of their behaviour in the electric field. This explanation 
is partially based on the investigations of Alexander (1 ), which 
hnow> ^ a b  ionic irradiations lead to a désorganisation of parts 
of molecules by destroying the secondary bonds under the action 
additional charges* as well as the conception of Joly (S) for the 
dénaturation processes.

I'c -̂s possible that the lost of the said protein fractions Is 
due co désintégration or radiolyses of some molecules, o _ 
bj.on 0.L others (6,1 1;, which in turn changes the properties of 
luoility oiic electromobility observed in our experiments.

It is interesting to be noted that a very well expressed 
irradiation effect“ exists with a large consecutive aggregation 
envolves a big percent ( above 30% with irradiation of 3 LI rads) 
the proteins and their separation from the solution. The r e m a i n ^  
in the solution proteins are stable to irradiation action and aTe 

characterized with smallest mobility in the electric field.
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L
Host interesting is 

activity under the actioi
~h i ~r* 0 e* 9"■J- CAO- \J « tua u- üiio decrease of total

irradi.ation is not as a result of

JhTJ

isoenzymes which predominate!

Oh0 0 0 y"'rate isoenz-ynes. The
. 0. u garni:a rays affect the act!
r» 0 for:::ed of B subunits. Reve.

ouiiu up by tne A/AaAA/ subunits 
. t  US 4* ,■ that nossibTv— ■ 0 the decrease of

in relation to the degree of th

radnosesistent. This dal 
nie m  activity 
e part talcen bv

^ ‘e 7  s u o u n i t s  m  ^  ¿ -v c u  usoenzymes. T h is  d i s c o v e r y ,  g iv e s  t  
POtoShciliuy uor a new c h a r a c t e r i s t i c  f o r  th e  iscenzymac f o r ~ s  o 

r a d i o r e s i s t e n c y « T h is  norment i s  o f  a b i g  t h e o r e t i c a l  va lu e

h
las not been ob^ect of investigations by other authors. I 
c°urse understood, that this needs 

u-rimencal confirmation. so

adi at ion
-16S x orms
it is of

a cieraiued further study and
Î c +-^ ■? ow to oe used for proving irradiation

-eatnent of meat. Similar investigations are being ’under way in

^  -Le-oorator<f> to Ppove the different action of irradiation upon 
lsoenzymes systems.
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