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’ Min ^0r neady-to-serve foods is steadily increasing in public and family catering 
. iriVni ec* meat is one of the popular products. The production and storage of thisu ° ° - ■ —  — * f '  - -  --- ----- t*'- - —  ■> - *-irs. •- rg es considerable problems both for manufacturers and for consumers. The quality 

Vply ^'material, its production technological and production hygienic conditions 
V ^ U t  1Uence the microbiological quality of the product. Unsatisfactory microbiologi- 
lt>l6 /jV leads to a short storage time and presents hygienic risks for tne consumer.

Ik ll9rketing time at 4-6°C is not longer than one or two days in most countries.
k N h  thMl' ®nt / microbiological quality of the raw material can be improved by chemical 
rw? ann l'10?/» ,th£C result is not satisfactory. The effect of ionizing radiation /cell 

V ^ i e na 9rowth inhibition/ on the microbes is well known / 5 . / .  As a physical procedure, 
t®chtlolQrises from chemical residues. From the point of view of energy consumption,

¡¡V., lo9y is very economical /2./.
" as a food preservation method has already been accepted in many countries.

L °nieness tests with irradiated food have brought favourable results /13./.
V S o

2Sk ° 1  our investigations was to determine the extent to which an irradiation 
kGy( effective from the point view of shelf-life decreases the number of mi

We
£oy, effective from the point view of shelf-life decreases the number of micro- 

V  v/"10! are to be found on meat and are objectionable from food hygienic conside
'%k L banted to establish the radioresistance of these microorgan isms in the product

'UAl r,
ANü m e th o d s 

oc“' ains aPplied in our tests were selected from the collection according to frequency 
pathogenity, food spoiling effect, virulence, viability, resp. :if. coli 9596,

-~£âûama. Salmonella derby,Streptococcus faecalis 8087, Staphylococcus aureus 62
i%/ùsn7~-2£oronenes 3679 PA. We propagated th 
\Nioaf*5* ™  of 107-loS ml’ 1 cell density in ^ensi

e bacteria in nutrient broth, then produ- 
buffered /piI = 7 .0/ pepton solution.

\ eve.tivity, i.e, the D 0̂ value of the microorganisms we. established from the

¡tâ» /Iresl0tan

'10

ce of the bacteria was tested in minced meat products made of pork.

tfil'iw6'! fixture of other bacteria with the exception of C. sporogenes. The samples
:i> *4 . . ’ 1 t h  r> . . . . .___  ____,____ ________  . J J . J  r u T  '....-.'. . V  l : u  1 1' a . i .

| ' 0  O  V V X l / l l  v l  l \ u y  y  u u  U O V / I  C ,U 0 V/ U N O  w  J . J. v v u i i  vs /  U I I U  v i  v n v i  n u l l  w I v v v i

thJ^Xed in t|ie samples. To the natural microflora of the meat we added a suspen-
„  . , ' . _ . _ • _  . - I .  . I_ _  __________ 1- *  „  n  / - > _______________________  T k ,  ~  „  1 ~  ~

¡S 'v6pe'J/< treated with 5 kGy /to decrease the cell count/ and other non-treated mate- 
“ ‘ ■ f  t |  '

j l  ,  , > u u i  t /  U  I U U I I U I  D U O  V V I  i U  I f  J . V I  I V U V  v * v i i  w  i W «  V / ' | V ‘ . V V .  ■■ ■'-' ---------- r

• \v‘ 40 P.sporogenes, no other microbes were added. The meat balls that weighed 
Sir, e C|e 0 each were packed in polythene foil by pairs, irradiated and then stored at 

•>?ned the number of mesophilic aerobic and psychrotolerant microbes, E. coli.
’̂ tmp^IA.faeca 1 is. C. sporogenes and Salmonella as a function of irradiation close and 

he h» 1 e* Tne storage temperature was 4°C.
|ĵf| •
¡'S^i'Ce9^suspensions and the samples were placed in an RH-namma-30 laboratory radia- 
\ W e r / bUc°, nominal activity 5.6 TBq, dose rate 5 kCy.h-1/. Tlie microbial sus- 
l(| i  kGy irradiated in the dose range of 0.25-16 kGy, the minced meat product with 

y* ^rou9hout irradiation the temperature was kept at 24-25°C.
"f6 teg? 11 count was defined in the appropriate culture media by the MPI\! method. From 
‘ i % > b iai~tubes we made control tests in order to identify the microbes. To determine 

t^t'iinenf count, we took two samples and had three parallel inoculations. The series 
q 6 sta?i were repeated three times. The diagrams show the average microbial court 
\ \  ndard deviation.
X L st0ra
^  • 9e experiment, we determined the pH and also the redoxpotential values of the

\

¡¡«

X < v ivan8i, ivi microorganisms is characterised by the D jq value. We determined Aft Iq abi:,01" bacterium strains as a function of radiation dose. In the test suspension, 
X  î ina Count was rather high / 10 7 -1 0 8 ml-1/, while in practice there is no such 

*•/. these bacteria. The D 10 value was computed from the survival curve
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[jjflj
could estimate the radiation dose needed to reduce the m i j t  
Lue to a predetermined low count. The Djn values were in coni .

Given the D^q value, we
load from a definite value to a predetermined low count. The Dio values were in c0,,'ith 
with other authors' relevant data /l., 3., 5., 6 ., 7., 8 ., 9./., It could be stated that, " 1 
the exception of C,sporogenes, 2 kGy caused a decrease by six orders of magnitude in 
Str.faecalis, and a still greater fall in the other microbes of the culture liquid'
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 
psychrotolerant microbes were more sensitive to 
irradiation, but storage temperature helped their 
growth. However, the cell count decreasing effect 
of irradiation was definite.

E. coli was also very sensitive in the meat product 
/a decrease of three orders of magnitude occured/, 
no growth was experienced during the 12 days of 
storage.

The two Salmonella strains were equally sensitive, 
the decrease here was of four orders of magnitude, 
and their number did not change in the test period 
/Figure 1./.

Tot)l«L- l

M I C R O O R G A N I S M

E. c o li 9596 0.11

S. de rby 0.13

S toph . a u r e u s  62 o.l*

S. p o n o m o 0.32

S I  r. foe c a 1 i s  8 08 7 0.33

C. s p o r o g e n e s  3679FA 2.9 0

Kovacs- Ksvacs-Domjàn-Kiss (1.)

The number of S.aureus 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 Gtr,faecalis was relatively more resis­
tant to irradiation /a decrease by 1-1.5 orders 
of magnitude occured /Figure 2./.

C,sporogenes was very resistant. The viable count 
of two last microorganisms did not change during 
storage subsequent to irradiation /Figure 3./.

Table 1.

□ lo value of microorgan^snlS 
in nutrient medium.

S. derby-S .ponom o

S. oureus 62

to-œ.KMnrûjwjon.M* (3.)

Figure 1,

Viable cell count of, the minced meat 
product infected with E.coli 9596, 
Salmonella derby and Salmonella panama 
reap, as a function of irradiation dose 
and storage time at 4°C.

igure 2 .

iable cell count of the my '% o c0$S%, 
roduct infected with Staph^-^gT 
ureus 62, S trep to coccus. 
esp. as a function of irro 
nd storage time at 4°C.
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P o t e n t i a l  o f  t h e  i r r a d i a t e d  sam p le s
b u t - 9 t i t  d e c re a s e  i n  t h e  t e s t  p e r i o d / 1 2  

that o08 s t i l l  much s m a l l e r  / a R^ = 1 0 - 3 0 /  
i's f 1! Va)0 ' t l l e  u n t r e a t e d  sam p le  / ^ R ^  = 5 0 - 7 0 / .  
(f Jo t t ip O s  d e c re a s e d  t o  t h e  same p r o p o r t i o n ,  

a e tpp Pr esence  o f  o x y m io g lo b in ,  t h e  c o l o u r  
i  8 te d  sam p le s  re m a in e d  f o r  a r e l a t i v e l y  

¿•e. j f 0* i t e r  th a n  t h a t  o f  t h e  u n t r e a t e d  
xt  was more r e s i s t a n t  t o  o x i d a t i o n .

C.sporogenes 3679 PA

S V n c ,ït the _
' %  cP°int of

th e  r e s u l t s ,  i t  can be s t a t e d  t h a t ,  
v ie w  o f  s t o r a b i l i t y ,  t h e

I o»
z □  0 kGy

Se of 2 kGy eliminates the pathogenico p -  . . .  "
Producing G .aureus-.- But in spite of

■la. ><in c,o l-.nterobacteriaceae family and 
‘ fci' e 'PooducTnn m" ”

In ®s ^8 tance o f
Out in

panama 2 kGy are suffi-
hn 0 notPoactice, the radioresistant populati-
'>5 '? hariQr o o v e lo p e  / 4 .  , 5 . / .  I n  o r d e r  t o  d e t e c t  
J f h 0 ped by i r r a d i a t i o n ,  th e  a p p l i e d  m ethod 
i ^ r ^ J i o e ° i  / 9 . / .  The g r e a t  r e s i s t a n c e
iS c t l T p ^ M s  makes i t  n e c e s s a r y  t o  s t r i c t l y  

Jfi Cq] n y g ie n e  o f  th e  p r o c e s s e s .  A s t a g n a -  
,'hj.Jnc ^ i  c o u n t  d u r i n g  s t o r a g e  i n d i c a t e s  
•S<y ], i s  s t r o n g l y  i n h i b i t e d  by i r r a -
: \ " i o i 0 ’Y o s t i g a t i o n s  r e v e a le d  t h a t  th e

q u a l i t y  o f  t h e  n e a t  / o . g .  h ig h  
%  t|, ° n .an d ,  t h u s  th e  q u a l i t a t i v e  c o m p o s i -

r| i c r o f l o r a  a l s o  i n f l u e n c e  th e  
hess

V s  s ° S - ^ c r e a s e s  s t o r a g e  l i f e ,  b u t  i t  c a n n o t

Kc»£c*>toacfrOo>nJc)n.KÎB UJ

of the treatment.

V'® let. ,v. , . c. nygienic prescriptions. irrania- 
,V"ioi^?os the number of microbes, improves 
Vi of 0r>’ - -
hlr«"hi/ niXlcaS duality and lengthens storage 

V «  Pna00  ̂ncat products, but "good manu-
ctir.e" is still an absolute reguirc-

Viablc cell count of tiie minced 
meat product infected wit!)
G .sporonenes 3679 PA resp. as a 
function of irradiation dose and 
storage time at 4°C.

r:A| ' Se- .
tV °n of the Doint M'HG/FAG/IAEA Committe on the M'holesoneness of Irradiated
S s S o t at Geneve in October 19GC experts proposed that foods should be allowed a 
Hfflg6RaV an average dose of lu kGy, That treatment is five tines higher than therCoest-' average close ov _
Cation 0 bV us, therefore no health objections can be raised against the practical

°f the process.
«6ia oUr thanks for the excellent and useful collaboration to Mrs. Agnes Kosa, Mrs.

'Plmâgyi and Mrs. Märia Petro.

‘V '■P.; . 
ill states, in: Proc. of 26th 

Colorado Springs, I960,
t,u ^N, A. /1980/: Food irradiation in the United 
G ^°Pean Meeting of Meat Research Workers, Vo 1.1■,
'°*A* MSA, P- 172-177.

of°S°N/ A, /1980/: Food irradiation economic feasibility and energy savings 
p combined processes /IAEA-SM-250/26/. International Symposium on Combination 

Gliç Cfisses in Food Irradiation. Colombo, Sri Lanka, 24-2G November 1980.
NC KENNEDY, E.3., DURBAN, E

'j?f̂ S£ridiuni hotulinum types A, B. and 
1 vT^âSTVation' of food, Proc. of a Symp

W  e^ r T .' lV 7-T 9r.~
S%

\

/1973/: Gamma radiation studios of 
E: biological aspects, in: Radiation 
, Bombay, 13-17 November 1972’, IAcA/FAU,

v\f,|

p /l972/; A sugârsteriliziilfis mikroba-genetikai problémâi /Microba-genetica 1 
0bl,'ms of radio-sterilization/ ir Hung. Izotoptechnika /3-4/ p.160-166.

let’1 PARKAS, 3. /1977/: Microbiology of foods pasteurised by ionising raejiation, 
^ -A l i m e n t a r i a . 6 , /2/ p.123-185.

%,To
C|.^C( 1 . 1 EL-FOULY, M.Z. /1 9 8 0 /: Elimination of pathogenic organisms from 
9nr,C •11 carcasses by irradiation. 1/ Effect of irradiation on some pathogenic 
9ar)isms in chicken carcasses, IFFIT Report No.l., Wageningen



350

7 .

8 .

MAXCY, R.B., ROWLEY, D.B. /1978/: Radiation resistant vegetative bacteria in a 
proposed system of radappertizetion of meats, in: Food preservation by 
tion Vo1,1. Proc. of a Symp. Wageningen, 21-25 November 1977. IAEA/FAO/YH ' 
Vienna, p.347-359.

, £|P̂MUSSEL, D.A.A. /1977/: The elimination of enteric bacterial pathogens from food 
feed of animal origin by gamma irradiation with particular reference to 
Salmonella radicidation, 3. of Food Quality, 1, S5-104.

9. MUSSEL, B.A.A., van SCHOTHORST, M., KAMPELMACHER, E.N. /1968/: Prospect for the
Salmonella radicidation of some foods and feeds with paricular reference anj^ 
estimation of the dose required /PL-242/2/. in: Elimination of harmful 
from food and feed by irradiation, Proc. of a Panel, Zeist, 12-16 Dune 
FAO/iAEA, Vienna, p.43-57. ^

10, van NETTEN, P., MOSSEL, D.A.A. /1980/: The ecological consequences of decontami^0 
raw meat surfaces with lactic acid, Archiv fur Lebensmittelhygiene 3i; Z0' 
p.189-220.

11. NIEMAND, D.G., HOLZAPFEL, IV .H., van der LINDE, H 
tion of meat in South Africa, in: Proc. of 
Research Workers, Vo 1,1., Colorado Springs

,D. /1980/: Radurization and cs 
26th European Meeting of Meat 
, 1980, U.S.A., AMSA, p.l86-i&"'

dicJ
<r

1 2 .

1 3 .

ROBERTS, T.A. /1968/: Resistance of spores of Clostridium weIchii /PL-242/4/* 
in: Elimination of harmful organisms from foocf and feed by~~irradiatio.il/ 
Procl of a Panel, Zeist, 12-16 Dune 1967, FAO/IAEA, Vienna, p.9 5-iOU,

- Report of Doint FAO/IAEA/WHO Expert Committee on the Wholesomeness of Irrad10 
Food, Food Irradiation Newsletter, 5, /!/ p.3.

t e d




