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M ig ra b le lo g ic a l C o n tro l io  P ro c e s s l.^  Prepackaged Meats
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P e te r Zeufchen, V e te rin a ria n

The D anish Meat Research In s t it u t e w R e e k ild e , Deanarko

p ro b le a T o f c o a t r o llin g  th e  m ic ro b io lo g ic a l a c t iv it ie s  in  prepackaged  

»»eat® I®  w r y  im portant e a s th e  m ajor p a rt o f  th e  consum ers and th e  * 

P « te ile r s  a re  o f  th e  c o n v ic tio n  th a t vacuumpaeked meats should  bt handled  

®* P ^ w e rre d  aeatSa T h is  erroneous b e lie f  has co n trib u te d  t© a c e rta in  

d is t r u s t  ia  th e se  p ro d u cts6 namely when consum ers have opened packages 

^  f<nWld them s p o ile d  a t an e a r lie r  date than sta te d  on th e  la b e l0 In  

ao®t  caaea th e  reason fo r  the  e a r ly  sp o ila g e  i s  to  be sought in  c a re le s s  

b a n tlin g  somewkere d u rin g  th e  d is t r ib u t io n  from producer to  consumer * o r 

^be la t t e r  may have le f t  th e  package a t to o  h igh  a tem perature0 I t  i s  

known kh&t a lthough  raoorfc pro ducers nowadays have p rin te d  on th e  w rappings 

th a t the  p ro d u cts must be kept in  a  co o l p la ce  « a maximum o f 5°C  i s  o fte n  

sta te d  -  a  lo t  o f  w h o le sa le rs 9 r e t a ile r s  and consum ers ign o re  t h is  ca u tio n  

and th «& com plain because o f  th e  am azingly sh o rt s h e lf  l i f e  o f th e  products 

^ d  in  »***% th e  blame fo r  th e  ra p id  sp o ila g e  i s  put on th e  p ro d u cer,

8V<M> when th e  product was pro cessed  w ith  utm ost ca re  and le f t  th e  fa c to ry  

a p e r fe c t ly  fre sh  s ta te 0

problem o f  bow to  produce prepackaged m eats w ith  a  minimum o f  problem s 

***** the  keeping q u a lity  may be so lved  by C l)  a d v is in g  c o rre c t h a n d lin g  o f  

* Product# from  the tim e o f p ro d u ctio n  to  consum ption, (2) s ta t in g  an 

® * p irin g  date fo r  th e  s p e c if ic  product i f  kept a t a maximum o f  a sta te d  

*«ttperature, ®nd * f in a l ly  -  (3) produeingproducts w ith  low er i n i t i a l  

c°ttta » in a tio n  through a  thorough m ic ro b io lo g ic a l c o n tro lt T h is  paper d e a ls  

®®thode to  produce p ro d u cts contam inated a s l i t t l e  a s p o s s ib le , w ith  

re fe re n ce  to  s lic e d  bacono The methods d e scrib e d  here may o f co u rse  
U se fu l in  o th e r p ro d u ctio n sc

D o t
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Everybody familiar with the- meat industry knows how important it is to keep 
machines* fixtures and fittings clean0 Whenever it is possible, stainless 
steel should be chosen for all surfaces which come in contact with the 
produetSc This does not mesa that wood or other softer materials are 
¿mpesaible to clean, but as these surfaces get worn they crack, and offer 
excellent possibilities for bacterial growth unless special precautions 
are taken0 In plants producing sliced bacon* the slicing« and packing line 
is usually constructed completely of stainless steel, and this offers good 
conditions for eleaningc The weak points here seem to be utensils associated 
^ith but not directly belonging to the linec For one thing, if the slices 
which are divided by hand in order to make the individual portions up to 
correct weight are not handled at least as careful as the slices on the 
**»•» much damage is dons0 In seme cases these slices are cut up on a 
rather contaminated wooden board and often remain on this for a long time0 
^  avoid a wooden plank when cutting up these slices, scissors should be 
used, «ad the person whs cuts the slices should be provided with a pile of 
Wishes for distribution to the weighing stations, so refuse of dishes 
between cleaning is restrieted0

Tb* following table illustrates at how low a level the contamination can 
be kept on a stainless steel slicing line for bacon, if the staff is 
properly instructed and well trainedo The table also shows where the 
contamination accumulates during working hours, and the level of this 
contamination gives an impression of the numbers of bacteria on the 
raw materials being sliced0 The method employed for measuring the 
contamination ©a the equipment is described by Hansen (19 6 2 )0 As a 
comparison* column 3 shows the condition in a plant not so well organised 
48 the first one0 This pleat was able to keep the contamination down 
** applying a heavy smoke to the middles0 This gave a considerable loss 

height of the middleso
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T ab le_ i

Number of bacteria per sq0e»c on different part* of equipment 
in slicing plantso Standard deviation of the methods 0o15«0o30
log cycle o

Plant Nod Plant Ho0 2
Before work After 6 hrSo Before work

work
Slicing knife 1 3  ( l o l l ) * * 2500 (3»b0) 25 (l»*0)
B&eon press below 10 (bjlgy 18 (1»26) ho (1 ,6 0)

for distribution ©f 
w«ighiag slices 12 (1 ,0 8) *30 (2,63) w

Plastic conveyor touching 
hhe Heat 12 (MB) 83 (1,92) h0 (1 ,6 0)
jabber c©nweyct not touching^
the »«at below 19 (below >>elov 10 (below 13 (1,11)

1,0) 1,0)
Weighing station I k  (1,15) 160 (2,20) 31 (1,99)
Can, for transport of the 
«addle» 12 (1 ,0 8) 180 (2»25) 2600 (3»*2)
Cutting bowrd» wood 800 (2»90)

logo counta

table indicates that it is feasible to start with nearly sterile 
®̂ ii|»a®ato Further e it i* evident that the parts which get raest contaminated 
**• touching eve?y slices Sogc the slicing knife0 Also it demonstrates
that only the parts toushisg the meat get contaminated, see for instance the 
Plastic conveyor versus the rubber conveyorc Finally the table shov* that 
Wh,tiil of the equipment is unattended »whi ch was the case with the cart 
head in the aeeoitd plant» it asy become a source of pollution*

C O O
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Meat has to be cooled to about ~?r,C before slicing» This takes place 
it; a chilling room «here the vhole chunks of meat usually are hung on 
books» Very often these chilling reçois are shared with other departmentsB 
«id so-are the hooks c

The hooks are frequently a source of contamination of the products 
Wes,use nobody seems to be responsible for the cleaning of these.
To find out just how important this source of contamination is we hare 
used, a modification of the method described by Herschdoerfer (1961)«'

The principle of it is that pollution of the meat is made risible in a 
pattern which replicates the contamination» Slices of meat directly from the 
slicing line are put into sterile Petri-diehes» After 16^24 hours of 
incubation at 30°C a Q,5Î aquous solution of 5~phenyi-2-(p»iodophenyl)«=
3-(p»nitrophenyl) tétrazolium chloride is sprayed over the slice which is 
then incubated for another 30 minutes» The microeoloaies which develop 
during the first incitation now appear as purple spots on the meat and 
the topography of than often tell the story how the contamination 
«^iginally took places This method is best when examining cured meats 
since especially gram positive bacteria are able to reduce the tetra» 
zolium dye»

£ound# when examining a production of sliced bacon how the natural 
surfaces of the middles contaminated freshly cut surfaces, and also 
that the top slice of each portion was more heavily contaminated because 
®f a more frequent handling» Finally we found slices with holes from 
the hook on which thi vhole middle had been hung» These slices wefe 
siaost sterile except round the edges of the hole plus a "fall-out’'
•*** to one of the sides» Thi* contaminated area originated from the 
slicing operation, because the knife became contaminated each time 
it cut through the edges of the hole,, and distributed the bacteria 
°a the new meat surface»
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Another source ©f contamination originates frees the hands of the staff 
working in th® plant«

This source, of course, not only gives possibility for contamination 
tdtfe microorganisms originally transferred to the hands from anything 
the hands have been touching ® including the meat ® but it also gives 
a risk of infecting the meat with pathogens, especially foed=-pois©ning 
staphylococcio T© reduce this risk the staff is usually provided 
with hand disinfectants, of which a whole range is available«

We have examined some of the types, including hand disinfectants containing 
quarternary ammonium compounds and hexachlorophene, and we have compared 
the effect on th® bacterial numbers on hands0 We also tested the effect 
of ee-mon head soap« The method we used is not very exact, but on 
repitition we got rather precise results«

The test was carried out in the following ways the persons involved 
had visually Meleanw hands, but they had not been washed the last hour 
before the test« Sampling was done using contact method« The persons 
involved rubbed their palms and fingers gently on the ..surface of 
Pre-poured agar plates0 one plate for each hand« Immediately after® 
wards the persons washed their heads in the disinfectants to he 
tested aad new samples were taken as described above every fifteen 
®iautes for on© hour aad a half« For the test we used Chapman agar 
plates which was incubated« Suspect colonies were examined in an 
attempt to find out whether th© decrease in tfct total number of 
bacteria on th® hands was accompanied by a similar decrease in the 
numbers of staphylococci« The results were evaluated by assuming 
that any person would rub the bends off in the same way each time« 
Therefore, the plates from the first test, where a person rubbed 
his hands off'before he used the disinfectant, were reckoned as
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this particular personfs normal amount ©f contaminations and the 
average of all these first time plates was used as a standard«
All other counts were related to this standard as the percent of 
contamination of the hands as compared t© an untreated hand« The 
-rticip&nis « persons from our laboratory >=> were allowed to work 

during the test, but they were not allowed to wash their hands 
nor to wet th®ma Initial tests had shown that all the participants 
occasionally were harbouring eoagulase positive staphylococci on 
their hands«

Figure 1 shows the results we got when testing the various disinfectant8« 
The m  representing the effect of hand soap, which was nil, 
also expresses the inaccuracy of the method« However, it will 
easily be seen that we found U types of disinfectantŝ  which could 
be distinguished from each other«

This type represented by curve WBW, a disinfectant not 
only inactive, but also harmful, because it seems to collect any conta*» 
nination the hands may touch during the time of testing« Disinfectant 
5®M is a eras® eontaiaing quarternary ammonium compound«

2s Represented by curves wf™ and **G”0 WG” is solid hand soap 
and (nF” a liquid hand soap containing hexachlorophene« It will be 
seen that the effect of this ■= if there was any =*• disappeared within 
the first quarter of m  hour after use0 It ale© showseaa expected, 
that soap has no lasting bactericidal effect«

JSgRb 3 i Disinfectants KA'* and W:SW,both containing quarternasy ammonium 
compounds« The effect of this type is unquestionable within the 
first hour after use« In m  investigation we carried out® we found
that &3̂ 90% of the 'Staff washed their hands within this time«

fei Both these disinfectants, WCW and contained hexaehlorophene 
»®d it ig seen that these two disinfectants definitely are superior to
®®y of the other types, both with regard to an immediate decrease of 
the bacterial numbers and the time during which an effect was presento
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Disinfectants ”A" end WD" were selected for further test» to find out 
whether refuse of a disinfectant would give a further decrease in the 
bacterial numbers« The participants in this test were allowed to do 
noraa3 work, but could only use the disinfectants to be tested for 
washing throughout the day® At intervals the hands were tested for 
contamination, .and it was found that if *AM was used, the contamination 
was reduced by a third, whereas the us© of WDW gave two thirds of 
reduction« The Participants only used the disinfectants during working 
boars, and on testing them for several consecutive days we found roughly the 
saaas contamination every ¡earning, in other words w© were unable to prove 
any effect beyond the day the disinfectant was used, an effect which 
many producers of hand disinfectants claim«

The effect of disinfectants on the total number of coagulase positive 
staphylococci was also tested« These tests revealed no evidence that 
the effect ©f the disinfectants was selective towards staphylococci, 
a decsease in tb«* total numbers of bacteria was followed by a similar 
desre&se in the number ©f staphylococci«

Table 2c The effect on staphylococci on hands 
through using hand disinfectants«

Disinfectant used Percent of staphylococci on plates
fire® staphylococcal carriers 0

8,156 

2,5*
12,1J6

"B"

Hand soap

Ü  O G



O  Q o

SUQ5BRIBRH ES FÜRS&NÏNGSXNSÏÏTUT 
25 o ¿ « U  1963

FÆEDI8PAKKEDE K0BVABER
Manuskript nr» 2hS

Th® percentages are still related to the percent ©f ’'normal” total
contamination (100 percent)»

These tests were carried out on a lahor&tory«b&sis 9 whereas the 
following investigation was undertaken in a slicing plant»

The results trm i era* laboratory tests were roughly confirmed here.
At that time we were mainly concerned with the effect of hand disinfectants
m  Staphylococcus sure««»

Figur© 2 shows the effect of a wash with head soap followed by a 
disinfection of the hands using a band lotion containing a qu&rfcern&ry a 
saaaoaium sot?rand» At that time we were unaware of the fact» that soap 
apparently had a tendency to inactivate this sort ©f disinfectants

Vatel the figure gives a good picture of the quick buildup of contamination 
•if an ineffective disinfectant is used»

The foli -wing day the same persons used a disinfectant identical with 
the earlier described disinfectant KA”e The effect of this is shown in
f ig u r e  3»

®*W**a Hi shows the result of ®n investigation carried out in the same
Plant about 6 months later»

Figure 1» confirms the laboratory test where we found no effect of hand
soap mû an effect during the first hour after a disinfection using
disinfectant "A"»

V0JÏ̂ 8 to know is the effect ©f a certain disinfectant when it is used 
an ordinary cleansing medium by the staff»

whsn in vivo tests arc carried out with hand disinfectants the 
®ffeei i® measured just after the us® ©f the disinfectant* or the
effect of several minutes* wash is measured» This is realistic when 
testing disinfectants for surgeons, but it would, indeed, be a very 
difficult test t© supervise that the staff of a whole factory wash
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During processing ©f prepacked ¡teats the bacterial count® usually 
increase, However e it is very ©ft©a possible t© prevent this by 
scalding the product ia a boiling brine containing 20Je HaCl end 0o2% 
flalÔ o The purpose ©f adding nitrite is t© prevent discoloration 
as discussed baiov0 If the meat has already been cured9 the scalding 
may be carried out in boiling tap wte?9 since the meat colour is 
fisated ia this sort of meato

Even though freshly slaughtered pigs are occasionally severely contaminated, 
a scalding for 1© second® suffices an almost eosaplete sterilisation ©f 
middless( see table 3)o It is worth noticing that though the rind 
side of middles is aorasally more contaBia&tsd than the meat side before 
a scalding9 it seems to be reverse afterwards as shown ia table 3o The 
figures are averages ©f determinations from 6 middles0

Fresh meat is slightly discoloured when it is scalded, though the 
nitrite does protect the meat colour9 to some extent„ but this 
slight discoloration is immaterial in the ease of sliced meats, 
as the scalded edges of the slices are so small in area that it 
i®n*t notieabloo Taste testing panels at the Danish Meat 'Research

Table 3o The effect of scalding ©a the rind 
side versus the meat side ©f fresh middlesc

Numbers of bacteria per sq6 em0 
Before scalding . After scalding

Rind side 
Meat side

126©©00 

3lo50©

below 10
k 5
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Institute Judging al&ced bacon Khich was scalded during processing
witre unable to detect any discoloration due t© scalding©

•in the earlier mentioned plant 31®© 1,where we examined the sontamiMatioB 
m  tfce equipment, we als® tried t© scald seme middles© Usually this 
plant washes the middles in hot water after draining, and we tried 
t© improve the offset ©f washing by substituting it Mfch a scalding©
A® will be seen in table h, ve massaged t® reduce the bafterial numbers 
by a decade at the tins® ©f slicing, in this way©

a*® described improvements in sanitation have made it possible t© 
ampsw© the keeping quality ©f the products considerably© Where the 
initial numbers @f bacteria in prepackaged meats earlier could be 
©©lusted in thousands @r teas ©f thousands, we have n«i in several 
cases been able t© start with initial bacterial numbers at the 
order of hundreds ©r even tens per gram ©f prepackaged, sliced 
meats©

Table h© The effect ©f scalding versus 
washing middles©

Middles after draining
Washed middles after smoking Just before slicing 
Scalded middles after smoking just before slicing

No© of bacteria per 
sq©emo measured on 
th© awat.ji.de

Bow
h30

55

FE/HG
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Figure 1. 
The Influence of hand disinfectants on 

the bacterial num
bers on hands»

i\

£ £

minutes after disinfection
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Figure 1„ Key to the signatures«,

Hand disinfectant Type of cleaning agent and disinfection Disinfectant used

A detergent lotion both q saoCo# 2% and 
0,2%

B solid hand soap#cream C| o Q cCo 3%

^Z.'vtKnnaTr.iziimmmx- C solid hand soaptcream hexachlorophene 3%

” " * “ <£ D liquid detergent hexachlorophene 3%

E solid hand soap,1 of!on q=a c c 2%

F liquid soap hexachlorophene 3%

G solid hand soap
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Figure Ua The effect of using disinfectant "A" 0 The 
investigation vas carried out 6 months after the test 
shown in figure 3o

Personnel not using

10
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Microbiological Control in Processing Prepackaged Moat»

toy
Peter Zeuthen, Veterinarian 

The Danish Meat Research Institute, Roskilde, Denmark

Summary

The paper deals with some of the microbiological methods employed in order 
t® improve the sanitary standard in processing prepackaged meats©

The importance of using stainless steel for the slicing line is stressed© 
Also it is shown how important it is to give the equipment associated with, 
hut not directly belonging to the slicing line as much attention as the
slicing line itselfo

lh Denmark we have used a method described by Herschdoerfcr by means 
®f which the topography of the contamination on the meat slices can bes 
«^oaatratsdc The purpose of this is to us® the pattern of contamination 
«• a help to find the source of it© In this way, for instances the 
influence of contaminated meat hooks on the distribution of microorganxsms 
m  the slices was found©

Investigations carried out at The Danish Meat Research Institute shew, 
bhat the use of a good hand disinfectant will reduce the bacterial numbers 
m  the hands and keep it low for at least one hour© The reduction amounts 
t® about two thirds of ’'’normal" contamination, if the disinfection is 
carried out by applying the same amount of mechanical work as one would 

in ordinary handwashing© The occurrence of staphylococci seems to be 
êduced at the same rate as the total flora»

finally th*j paper deals with the effect of scalding raw materials in 
a boiling brine containing <H0% HaCl and 0©«?$ WaHOg, and it is shown 
ihat regular blocks of meat become nearly sterile in this way© However 
scalding ©f pork middles seems to be more effective on the rind side than 
bhe seat side©


