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ﬁk:hggciﬂr ready-to-serve foods is steadily incrcasing‘in public and familynCuFQPing
" ihvo] e( meat is one of the popular pr‘oducts.n The pPOOUCFl?ﬂ and storage of this
&%?IEW-HS considerable problems both for manuracqurcrﬁ and for consumers. The auality
Yy 5 :iaterlal, its production technological and production hygienic conditions
%“ﬂmlit Uence the microbiological quality of the product. Unsatisfactory microbiologi-
lhlemz leads to a short storage time and presents hygienic risks for the consumer.
ﬂ“m| rketlng time at 4-6°C is not longer than one or two days in most countries.
tag, 9N
wﬁmmwthe microbiological quality of the raw material can be improved by chemical
«DQEfn +, 10, /, the result is not satisfactory. The effect of ionizing radiation /cell

oD gy growth inhibition/ on the microbes is well known /5./. As a physical procedure,
fchy, 8rises from chemical residues. From the point of view of energy consumption,

"« 09y is very economical /2./.

u”l‘i

"W on ~ s ) . .
nohmolas a food preservation method has already been accepted in many countries.

"€ness tests with irradiated food have brought favourable results /13./.
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i of 2 Oof our investinations was to determine the extent to which an irradiation
/Jnl 2 | )

%mlmm E?V, effective from the point view of shelf-life decreases the number of micro-
s, \.“"at are to be found on meat and are objectionable from food hygienic conside-

We . 2 5 s i 3
HM» Wanted to establish the radioresistance of these microorganisms in the product.
“Alg

b AND METHODS
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ﬁmwn qapplled in our tests were selected from the collection according to frecuency
8l]y .+ Pathogenity, food spoiling effect, virulence, viability, resp.:Z.coli 9590,
8nama, Salmonella derby,Streptococcus faecalis 8087, Staphylococcus aureus G2

ilﬁ&@péns orogenes 3679 PA. Ve propagated the bacteria in nutrient broth, then produ-
“wJWD Onsfon of 107-10° ml~* cell density in buffered /pH = 7.0/ pepton solution.
alck;r‘;ltlvity, i.e. the Dyy value of the microorganisms we established from the
e,

it eSjgt . , . . : ; : o
iy /1 >'Stance of the bacteria was tested in minced meat products made of pork.
' Wapos treated with 5 kGy /to decrease the cell count/ and other non-treated mate-
of 2 mis . Y : = [
by t Xed in the samples. To the natural microflora of the meat we added a suspcn-
h “LQ e mi q ‘ > . .
’m,dxut{1Xture of other bacteria with the exception of C.sporoqenes. The sanples
LA rﬂ C.sporogenes, no other microbes were added. The meat balls that weiched
) -TJL—-.a—.—- . A : / : g S
° depy Cach were packed in polythene foil by pairs, irradiated anc then stored at

S

NSy - ef = i - | 1 . : - ;

“aus ~Ined the number of mesophilic aerobic and psychrotolerant microbes, i.coli
0 ' 'th‘ =y

]

£ . ~ 1 o 1 o e g S e Sy e e '
he Jeti E «lfaeccalis, C.sporogenes and Salmonella as a function of irradiation dose and
5y * The storage temperature was 40C,

P Cp;

Mg S 1a : : o M - ; i s
1“%2Wwp 1G§U8pen51ons and the samples were placed in an Ril-gamma-30 laboratory radia-
¢ 2 ) . . . = = ' > o ~ . .

g s o /%YCo, nominal activity 5.6 TBq, dose rate 5 kby,h-I/. The microbial sus.

ha kg, . irradiated in the dose range of 0,25-16 kGy, the minced meat product with

fxxhbl roughout irradiation the temperature was kept at 24-250C,
ey " e : : . . ‘ ,
W'mzetesgll count was defined in the appropriate culture media by the MPN method. From
iwwpghhia ~tubes we made control tests in order to identify the microbes, To determine
the Men count, we took two samples and had three parallel inoculations, The series
) S

) tand were repeated three times. The diagrams show the average microbial count
by, Sh ard deviation.

St
r
gy, Age experiment, we determined the pH and also the redoxpotential values of the

:nsltiVity of microorganisms is characterised by the Djg value. Ve determined

i 1°F bacterium strains as a function ?F radiation dose. In the test suspension,
ing _Sount was rather high /107-108 m1~'/, while in practice there is no such

of these bacteria, The Djp value was computed from the survival curve
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Given the Djg value, we could estimate the radiation dose needed to reduce the mlcrogwm

load from a definite value to a predetermined low count. The Djg values were in cof

with other authors: relevant data /1.,3.,5.,6.,7.,8.,9./.. It could be stated that,,w
C.sporogenes, 2 kGy caused a decrease by six orders of magnitud? in
and a StlI? greater fall in the other microbes of the culture liquid-

the exception of
Str.faecalis,

In minced meat products, artificially infected with
microbes, the 2 kGy treatment resulted in a decrease
in the mesophilic microbial count of approx, three
orders of magnitude, and reached the original
spoilage level only after 12 days. Untreated samples

surpassed that value already after 3-5 days. The Toble 1
psychrotolerant microbes were more sensitive to o)
irradiation, but storage temperature helped their MICROORGANISM |Dyolk%
growth, However, the cell count decreasing effect
of irradiation was definite. E. coli 9596 0.11
= : ot : S.derb 0.13
C.coli was also very sensitive in the meat product y

a decrease of three orders of magnitude occured/, Staph. aureus 62 0.14
no cgrowth was experienced during the 12 days of

e 2
storage. S oG 02

' ) e Str.foecolis 8087 0.33
The two Jalmonella strains were ccually sensitive,

the decrease here was of four orders of magnitude, l;f<SDOrogenesjsmF% 290
and their number did not change in the test period

JFigure 1./. Kovacs- Kovacs Domyan-Kiss (1)
The number of S.aurcus decreased by four orders of

magnitude, no living microbe could be found after

eight days following the 2 kGy treatment., In this

case the after-effect of irradiation was strikingly

good. The Str,faccalis was relatively more resis-

tant to irradiation /a decrease by 1-1.5 orders
of magnitude occured /Figure 2./.

C.sporoaenes was very resistant. The viable count
of two last microorganisms did not change during

storaage subsequent to irradiation /Figure 3./.

Table 1,

; . ism$
Do value of microorgani®
in nutrient medium.
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: y storage time (day)
Konacs, KovoseDomyon, K. (2
Figure 1, Figure 2, ab
me
: ; 4 nced M s
Viable cell count of the minced meat Viable cell count of the mlniococc;ﬁa
product infected with E.coli 9596, product infected with Sta heca 18 “4o%”
Salmonella derby and Salmonella panama aureus 62, Stregtococcus ,EHTETIO“
resp, as a function of irradiation dose resp, as a function of 1irré

and storage time at 4°cC,

and storage time at 4°C.
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W&dﬂ SEQtOHtlal of the irradiated samples
/1 byt éUht decrease in the test period/l12

Iy thay~ W8S still much smaller /ARf = 10-30/
o M va 07 the untreated sample /MRy = 50-70/.
Pty Ues decreased to the same proportion.

n . .
g hﬁ Presence of oxymioglobin, the colour

My o Cheataa Al .
i?um ated samples remained for a relatively

ic < S e
Lg"itJhte' than that of the untreated : C. sporogenes 3679 PA
s was more resistant to oxidation. o
On r‘.ylzif]n & . - | =
“thm B he presults, it can be stated that, g
i goo Nt of view of storability, the =
LS gp e, OF 2 KkGy eliminates the pathogenic B
‘QQX}L the Enterobacteriaceae fanily and 3 K
ﬂ“VQ{fPQUUCiHL o.aureus, out in spite of = a
Iy » Iy -Slstance of 5.panana 2 kGy are suffi- 3 Kl 4|
Y%  Practijer e et e e I 5 Tyt - 5 %
Not' ice, the radiorcsistant populati " % ¥
U, 9Cvelope /4.,5./. In order to detect 5 o %
e el o e b
©CU by jppadiation, the applied method 5 b %
Uified /9./. The great istance

‘uakcsnlt necessary to ¢ rictly storage time (day)
iiene o the processes stagna-
Do

Count during storage ir S
U - Chl is stroncly inhibit irra- Kowbos Movacs Domjan Kes: (4,)
ity 101, Sstivations rcvealed that the
Oy AnaeyiCal auality of the neat /c.o. high
"op Cig 4
T U n

.and, thus the cualitative conposi-
“ilcroflora also influcnce the

L "SS of the treatnent.
SRS
" LJOn s .o . — N =N, )
Uifhes m.‘”CPOasos storage life, but it cannot Figure
" - S % . o 3 L ra e e et
‘%T?m\(iCL Wygienic prescriptions, Irradgia- B ) .
o 0] °€S the number of microbes, inproves viable cell count o e nince
(hﬁ‘pdﬁécql aquality and lengthens storace neat product infected with
Nt e 8d neat jucts, but "good manu- C.spororienes resp. as a
& Boacy - cat products, Lyt good manu- 5pORe R M
e is still an absolute recuire- function of irradiation dosc anc
storace tinc at
.nhfion of the Joint HG/FAC/IAGA Committe on the ‘'holesomeness of Irradiated
Ip B <

'scmtint Geneve in Getober 1980 experts proposed that foods should be allowed a

“Hﬁweqt/,an average dose of 1t kGy., That - -treatment is Tive tinmes nign

~Vationmh‘/ us, therefore no health objections can be raised against
of -

the process.
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