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SlJHlARV

ason ha^ no effect on the keepability of 
-  urters. Qn_[y the flavour points of 4 week old 
l0we ^es stored at 7-8 C in summer were significantly 
at ^on^ an the points of 4 week old sausages stored 
ftan|l ln summer and at A0 or 7-8CC in winter. The 
°r in UT*-ers stored for 4 weeks at 7-8°C in summer 
Or st "^ter were no longer suitable for sale. Season 
c0u °_ring temperature did not affect the bacterial 
St 8 determ ined.
0r°rin9 time caused more of an effect than the season 
Cq storing temperature on the keepability and on the 
5Sunts of oacteria. The flavour points of A weeks old 
Sl̂ Sfl9es stored at 7-8°C in summer and in winter were 
^ificantly lower than the flavour of respective 1
v,e , sausages. Usually the bacterial counts of A
‘he *

e frankfurters contained about 1 / 1 0  thermotolerant

s old sausages were significantly higher than 
1  ̂ bacterial counts,of one week old sausages.
the
he
tact¡t êria in their total bacterial count.
8tl Was shown that in particular special 
fr°uTd t>e paj.d to the 

hkfurters in summer.
keeping

attention 
temperature of

INtRoduiCTION
Th,

10‘Cf| ̂ t er ia in cooked sausages varies from under 
( Q  (Whiting et al. 1984)' to over 10 cfu/g 
paiu fTi and Board 1968). The bacterial number of 
jfj. 1,1 °'s (1974) experimental^sausages 9 x 10 cfu/g
i,e hanufacturing and 9 x 10 cfu/g after storing 3 

s can be regarded as typical in cooked sausages.

the°rc*ing to many scientific workers lactobacilli are 
Ac biggest bacterial group in cooked sausage, 
cabbing to Reuter (1969) the number of lactobacilli 
ar,H rise during 2 weeks over 10 /g at A-6 C. Mantel 
10s ®|ck proved that it is changing on the level of 
ir̂ ' El cfu/g, while Daelman and Hoof (1977) have 
°ve Cate§ bhat the number of lactobacilli can rise to 
atoe ofu/g during 3 weeks at " n r  l~”1'
the-arbhg entirely at a AC.

10 C but dis- 
Microbacterium

(l9̂ ° sPhactum is, according to Dowell and Board 
bac. > being according to the most important 
ai ®yial group in English cooked sausage. Pohja et 

v196A) investigated the number of bacteria and 
sa eria i  flora in F innish commercial cooked 
$°£Sa9es. in this reseach, when storing sausgges at 
af^’ The total number of bacteria was A,8 x 10 cfu/g 
9aVcr st°ring 1 day, 3,2 x 10° cfu/g after storing 7 

anb 1,A x 107 cth,
respective

cfu/g after storing 14 days. At
ages4 the countsOact~ respective ages, tne counts or anaerobic 

6,2 e r ia 6 were 1,7 x 104 cfu/g, 3,7 x 10 cfu/g and 
el * cfu/g. The sausages investigated contained 
too rifdia (some 10 cfu/g) and Bacillus cereus (about 
Iti6 cPu/g) 5ub coliforms and salmonellas not at all. 
at Sausages contained but no Clostridium perfringens 
Boar?rl. in the keepability project I of National 
E-Qno Trade and Consumer Interests, Department of 
b a ^ e r Affairs (Anon 1983) the mean of th^ total 

9®bial of "lenkki" type sausgge was 3 x 10 cfu/g
Seit* manufacture and 1,5 x 10 cfu/g on the last 
S O ?  day. The counts of Bacillus cereus,

faecal streptococci,
] udy• 1 n“

Clost °C°CCUS aureus, raecai SLiep
tf̂ / bidium perfringens and coliforms were < 100
b El (One sample of 15 was indicated unsuitable for
^hon food -̂ Tn the keepability project II of NBTCI 

1985), the sausages were stored at 8 C until

the last selling day before bacteriological 
examination. The counts of psycrophilic bacteria and 
lactobacilli were 4,1 cfu/g and 3,6 cfu/g. 15,3 % of 
the sausages were evaluated as decreased in their 
condition for selling, and 19,8 % were found
unsuitable for human food.

There has been discussion in Finland regarding the 
best selling time for the meat products. The selling 
time has usually been at least 3 weeks, and in summer 
perhaps less. According to statute, meat products 
should be kept in the shop at < 8°C. The keepability 
of meat products 3 weeks at 8UC is not certain. 
Because to date, there have not been many
investigations into the existence of bacterial flora 
in Finnish cooked sausage, it was considered useful 
to examine the subject. In this study we examine one 
type of sausage, the frankfurters, to aquire more 
information on the presence of the bacterial flora in 
Finnish cooked sausage and on the keepability of the 
Finnish cooked sausage, in an attempt to determine 
more distinctly the correct selling times of cooked 
sausage.

MATERIAL
The samples of frankfurters sausages made by 5 
manufactures were provided in two groups: one direct 
from manufacturers and the other from the shops. 
The samples received directly from manufacturers were 
only few days old but the samples from the shops were 
about 3 weeks old, and they were given a selling 
time of one week. This analysis consisting of 10 
samples was provided during two seasons: winter and 
summer. Each sample was divided into two parts: one 
kept at A C  and the other at 7-8°C. The «samples 
obtained directly from manufactures were examined 
about 1, 2,3 and A weeks after processing and the
samples from the shops examined one week before the 
last selling day and about on the last selling day.

Organoleptic evaluation
The panel carrying out the organoleptic evaluation 
consisted of five persons, all familiar with 
organoleptic evaluation of cooked sausage. The 
flavour was evaluated. The sausages provided from 
manufacturers were evaluated 1, 2, 3 and A weeks
_after processing, and the sausages from shop one week 
before the last selling day and about on the last 
selling day. A scoring system and a descriptive 
method was used side by side as the panel's 
evaluation method.

Microbiological examinations
The following examinations were made:
1. The total count of bacteria and the number of
thermotolerant bacteria on plate count agar (Difco, 
0479 Method plating method. Incubation for A
days at 30UC. The plated dishes for thermotolerants 
were kept 2 h at 60°C before incubation. All the 
colonies were recorded.
2. The total number of bacteria and the number of 
thermotolerant bacteria on blood agar (Orion, Espoo). 
Method spreader method. Incubation for 2 days at 
37 C. The plated dishes for thermotolerants were kept 
2 h at 60 C before incubation. All the colonies were 
recorded.
3. The number of lactic acid bacteria and the number 
of thermotolerant lactic acid bacteria on Rogosa agar 
(Merck 5463). Method plating method. Incubation A 
days at 30 C. The glated dishes for thermotolerants 
were kept 2 h at 60°C before incubation. All the 
colonies were recorded.
A. The total number of anaerobic bacteria on SPS-agar 
(Merck, 10235). Method plating method with covering 
layer, incubation for 2 days at 37UC in an anaerobic 
jar (Gas-Pack jar. manufactured by BBL Microbiology 
systems Cockeysville Md, US). All the colonies were 
recorded.
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5. The number of staphylococci and micrococci and the 
number of thermotolerant staphylococci and micrococci 
on Baird-Parker agar (Merck 5406, manufacturer of 
tellurite egg yolk emulsion:Difco 0779-72). Method 
spreader method. Incubation for 2 days at 37°C. The 
plated dishes for thermotolerant staphylococci and 
micrococci were kept for 2 h at 60°C before 
incubation. All the black colonies were recorded. 
The colonies were examined by microscope.
6. The number of faecal streptococci and the number 
of thermotolerant faecal streptococci on Slanetz- 
Bartley's agar (Orion Oy, Espoo). Method spreader 
method. Incubation for 2 days at 37°C. The plated 
dishes for thermotolerant streptococci were kept for 
2 h at 60 C before incubation. Red and pale red 
colonies were recorded.
7. The number of coliforms on VRB-agar (Difco 0012- 
01-5). Spreader method. Incubation 1 day at 37°C. 
Deep red colonies 1-2 mm in diameter were recorded.

The pH-value
The pH-value of the samples received from the 
manufacturer was measured 0, 1,2, 3 and 4 weeks after 
processing. The pH of the sausges from shops were 
measured 3 and 4 weeks after processing. pH values 
were measured with Knick Portâmes 651-pH-meter 
(manufacturer:Elektronische Allengerate, Berlin,FRG).

Statistical methods
The results of all determinations have been tested 
with variance analysis and Tukey's test in relation 
to season, keeping temperature and keeping time 
(factory and shop samples together).

RESULSTS AND DISCUSSION

Flavour
The season and the keeping temperature affected only 
the flavour of 4 weeks old factory sausages. The 
summer sausages stored at 7-8°C had significantly 
lower flavour values than summer and winter sausages 
stored at 4 C (Table 1). The keeping time of the 
sausages had no significant effect on the flavour of 
samples stored at 4 C. When storing at 7-8°C the 
flavour of 4 weeks old winter and summer sausages 
from the manufacturer was significantly worse than 
that of 1 week old The shop sausages were kept well. 
3 and 4 week old shop sausages were better than 4 
week old sausages from manufacturers. Both winter and 
summer sausages stored 4 weeks and 3 and 4 weeks at 
7-8 C had the mean flavour values below 4 points 
which was kept as a limit for selling.

Total number of aerobic bacteria.
The only significant difference as a result of seasor 
and keeping temperature was the difference between 
the number of aerobic bacteria between the winter 
shop sausages stored at 4 C and summer shop sausages 
stored at 7-8 C, the bacterial count of the latter 
being the highest (Table 2). The keeping time had no 
significant effect on the total count of aerobic 
bacteria of the winter sausages. In the summer at 7- 
8 C and at 4 C, keeping time consistently raised the 
total number of bacteria, those with the greatest 
number being the 4 week old sausages. 3 and 4 week 
old factory sausages kept at 7-8°C had also higher 
total counts of aerobic bacteria than 3 week old shop 
sausages. The mean of the numbers of bacteria in 
frankfurters ranged between 3,2 and 4,8 log units/g 
with the exception of the mean of all 4 week old 
sausages from manufacturers, the mean of 3 week old 
factory sausages (stored at 7-8°C) and the mean of 4 
week old summer shop sausages (stored at 7-8°C) 
which had risen to between log 5 and 6. In thé 
keepability projects of National Board of Trade and 

*nterests> Department of Consumer Affairs 
(NBTCI) (Anon 1983 and 1985) the number of bacteria 
of 'lenkki" type sausage were lower than those from 
this investigation in both post-procgssing 3 x 1 Cr

cfu/g and post-selling time (about 10 cfu/g)-, 1 
bacterial number of this research and the rese8f' s 
of NBTCI were, also distinctly lower than 1 s 
determined in 1960's. *

The number of 2 h at 60°C surviving bacteria c
tolerant bacteria) on plate count agar. !
After a keeping time of 2 weeks the numb®r | 
thermotolerant bacteria of summer sausages kept 3f I 
8 C were significally higher than the resp®c' f 
values of other sausage groups (table 3). 4 we®jj !
winter sausages from factories stored at ‘
contained significantly more thermotolerant bac1' r 
than the sausages stored at 4°C. When storing 3‘, ' 
8 C the keeping time consistently raised the nUJ i 
of thermotolerants, those with the greatest 1
being the 4 week old sausages. When stored at - ' 
there were no significant differences between , <
numbers of thermotolerant bacteria of sausages 1 
'of different age. The mean of the numbers of tfie’ 
tolerant bacteria was rising from the level of  ̂■ 
units/g to a range between 4 and 5 log units/g’ 
highest values were found in the sausaqes stote° 
7-8°C.

The total number of aerobic bacteria and the ^  
of 2 h at 60 C surviving bacteria on blood agar . 
The season or keeping temperature had no signi^j 
effect on both the total number of bacteria a°° 
the number of thermotolerant bacteria determiner 
blood agar (table 4). Also the mean of the mentj3 
bacterial counts of both factory and shop saus3-"' 
different ages did not differ from each other. , 
mean of total bacterial counts of different s3t,S:: 
groups ranged between 3,2 log units/g and 4 , 9 ̂  
units/g. The respective range of the mean of tbe 
tolerant bacteria was 2,9-4,1.

The number of lactic acid bacteria 
After the storing of two weeks the number of 
acid bacteria in the winter sausages stored at  ̂
was significantly higher than in summer sau5": 
stored at 4 C (table 5). The number of lactic  ̂
bacteria of summer factory sausages stored 3 we®̂ ' 
7-8 C was significantly higher than those stor6̂  
4 C. The number of lactic acid bacteria in th® 
summer sausages stored at 7-8°C were found i0 J  
significantly higher than in that of the wl 
sausages stored at 7-8°C.
The only significant difference between the numt>ê  
lactic acid bacteria in the sausages of d i f ^  
ages was between the 1 week old and 4 week o ld  =u , 
sausages stored at 7-8°C (Table 6). The numb®f jp 
lactic acid bacteria was on the level of  ̂ >' 
units/g, 1 week after manufacturing, rising t° : 
level of 3 and 4 log units/g. The highest me®® (f 
lactic acid bacterial counts was in 4 week ■; 
summer sausages stored at 7-8°C, 5,4 log un jr; 
The winter shop sausages contained lactic 
bacteria between 1,5-2 log units/g.
In the keepability project I of NBTCI, the nutf01̂ ' 
lactic acid bacteria were between <10 - 7,4 x ¡F 
but in the keepability project II of NBTCI) ( 
numbers of lactic acid bacteria were on the leve . 
10 cfu/g. It can be concluded that the numb®^ 
lactic acid bacteria on subject to wide variati0

Q 0̂The number of 2 h at 60 C surviving lactic 
bacteria (thermotolerant lactic acid bacteria) p̂- 
Only 0-2 samples/sausage group received from 5 }(t
facturers, containing thermotolerant lactic ¡it 
bacteria over 10 cfu/g during the first 3 k® 
weeks (Table 7). After 4 weeks of storl™^; 
sample/sausage groups contained thermotolerant 
acid bacteria over 10 cfu/g. Among shop fa
thermotolerant lactic acid bacteria over '
appeared onlg in 4 week old summer sausages at 
3 and at 7-8uC in 1 samples.



dumber of anaerobic bacteria (on SPS-agar)
SlJ number of anaerobic bacteria (on SPS-agar) in 
*■ er saiioangs stored for 3 weeks at 7-8 C was 

higher than that of sausages stored 3s í C T 1
tSlI| s at 4UC (table 8). The season and keeping 
Ojf?erature did not cause any other significant 
Sj ersnces between sausage groups. Keeping time 
tiâ ficantly influenced the number of anaerobic
l

f3ct

!^eria only in the summer sausage groups stored at 
k  The sausages stored for one week after manu­
ring and 3 weeks old shop sausages containedSi

Sâ ficantly less anaerobes than the 4 weeks old

> b e rs
'®ages recieved from the manufacturers. The 

^ iters of anaerobic bacteria ranged between log
î,9he

of 1,8-3,8 the counts being as a rule usually 
According to Pohja (1964) 

bacteria were immediately
the " ln older sausages.

obignumbers of anaer
yprocessing 1,7 x 10 cfu/g, raising to the level

These bacterial

and micrococci on Baird-

aft,
Of
rw!u cfu/g during a 2 week period.

ers are higher than those from this investigation.

Pa“:er of staphylococci 

V ' k agar
highest three appearing samples from 

St rer's winter sausages had over 
res ^ 0cocci and micrococci (table 
Seû &clive summer sausages only a few accidental 
i“ a9es contained staphylococci or micrococci over

tbe
10

9).

manu-
cfu/g

In

10'
cfu/g. Among the shop sausages in both winter 

St ^ e r  there were 2-3 sausage|/group contaning 
CoCc7l°cocci or micrococci over 1Cr cfu/g. Staphylo-

ahd micrococci surviving after preincubation of
* at 60°C appeared only in 3 factory and 
Sages.

6 shop

«r of faecal streptococci on Slanetz-Bartley's>b,
S r
Ihe n
fr0rn Umt|er of faecal streptococci in winter sausage^ 
Cfjj/ Manufacturers appeared in most samples over 10 
%in^ liable 10). There ogcurred a surprisingly high 
°ld Sr streptococci (10 -10 cfu/g) even in 1 week 
faC(. Sausages. The number of enterococci in summej 
Cf^°ry sausages was only occasionally over 10ory

9- In shog samples there were not faecal strepto- 
"" cfu/g. Faecal streptococci surviving

10
afte 0ver 10
tfu/f Ptaincubation of 2 h at 60“C appeared over 

3 in 7 factory and 6 shop sausages.

Informs
kiK Purpose was to assure that post-contamination 
Saus a 9ram-negative bacteria could not happen. No 
a Sa,ges contained coliforms over 10 cfu/g which was 

isfactory result.

Valh aPpeared significant differences between the pH 
lot s of different frankfurter groups but they were 
9ecrpConsecutive. The pH values were as a rule 
^ep.^ihg 0,2 - 0,3 units from the level of 6 during 

n9 Period. Mostly the pH values of 4 weeks old 
W ages were

Mostly the pH values of 
significantly lower than 1 week old
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Table 1. The flavour (nean o f  5 pane lists  evaluation o f  5 sausages) 
o f fra rk fu rte rs

T ime in  weeks fron Winter Sumer
manufacturing 4°C 7-8°C 4°C 7-8°C

X sd X sd X sd X sd

Factory samples 1 ) .
4,87a ,4,87a 0,47 0,47 5,04a 0,71 5,04a 0,71

2 weeks
3 - ”  - 
6 - " -

4,44a
4,41a
4,44a

0,77 
0,34 

A 0,27

4 ,3 6 ?  
4 ,3 5 ?  
3 ,« T  m

0,77
0,39
1,12

4,67a 
4,70a 
4,52a A

0,14
0,46
0,26

4 ,4 2 ?

¡sf
0,28 
0,93 

B 1,24
9 op sarples
3 weeks 5,21a 1,02 5 ,21 ? 1,02 4,81a 0,39 4,61a 0,39
4 -  " - a, 66a 0,57 4,40^ 0,62 4,45a 0,39 4,37a 0,27

1. Means w ith in the same co lum  not followed by the sare s t h II le t te r
are s ig n if ic a n t ly  d iffe ren t (p<0.05).

2. tteens w it iiin  the horizonta l l in e  not followed by the same b ig  le t te r  
are s ig n if ic a n t ly  d iffe re n t (p<0.05). I f  there are no b ig  le t te rs  a fte r 
the means lis te d ,  there are no d ifferences among them.

Table 2. The to ta l rurtoer o f bacteria (mean o f  log cfu/g) cn p la te  
count agar in  frankfurters.

Time in  weeks fron Winter Sumer
mauFacturing 4°C 7-8°C 4°C 7-8CC

X sd X sd X sd X sd

Factory sarp les »  .
1 week 2) 4,25s 1,38 4.25a 1,36 3,72a 0,55 3 ,72 ? 0,55
2 weeks 4,0b8 0,67 4,48a 0,07 3,96a 0,35 4 ,8 4 ? 1,30
3 -  " - 4,81s 0,63 5,61a 1,53 4 ,5 7 ? 1,57 S,9FT 1,36
4 -  "  - 5,39a 0,62 5,27a 0,60 5 ¡5 ? 1,10 5 ,8 r 1,25

9 t p  sarples 
3 weeks 3,26a 2,10 3,91a 1,34 4 ,1 1 ? 0,75 4 ,1 1 ? 0,75
4 -  " - 3,46a A 0,84 4,44a AB 0,83 4,79® AB 1,01 B 0,74

Table 3. The rurtoer o f 2 h at (cPc surv iv ing bacteria ( thermotolerant
bacte ria , mean o f  log cfu/g) cn p la te  c a n t  agar in  fra rk fu rtu rs .

Time in  weeks fron Winter Sumner
m aufacturing

X
4P:

3d
7-8P:

X sd
4P:

X sd
7-8°C

X sd

Factory sarples 
1 week

• ’ >
2) 3,27a 0,80 3, 27a 0,80 3,02a 0,78 3 ,0 2 ?  0,78

2 weeks 2,80a A 0,92 2 ,9 6 ? A 0,69 3,35a A 0,57 4,43t 3 B 0.78
3 -  " - 3,17a 1,05 4 ,2 1 ? 2,26 4,17a 1,54 4,67? 0.89
4 -  " - 3 ,œ a A 1,11 5 ,4 ? B 0,46 4,60a » 1,0« 4.9CP PB 1,30

9 r p  sarples 
3 weeks 3,10a 1,26 3,10a 1,26 0,99 3 .47*  0,99 

. 4,90° 1,374 -  " - 2,85a 0,49 3,74a 1,16 3,83a 1,56

Tatile 4. The to ta l rurtoer o f bacteria (mean o f log cfu/g) 
cn blood agar in  frankfurters.

Time in  weeks fron Winter Sumer
m aufacturing 4°C 7-8°C b°Z 7-8°C

X sd X 9d X sd X sd

Factory sarples 
1 week 2) 4,22s 1,29 O '22» 1,29 3' 3á 0.79 3 . 33a 0,79
2 weeks 3,19s 0,80 3,66s 0.96 3,59a 0,82 3.35a 0,80
3 -  "  - 4,07s 0,49 3,S9a 0,51 4,48a 1,56 4.50a 1,18
4 -  " - 4,07s 1,10 4,85s 1,50 3,99a 1,87 4,08a 0,90

9 r u  sarples 
3 week 3,87s 1.44 3,87s 1,44 3,37a 0,84 3.37a 0,84
4 weeks 3,56s 0,47 3,54s 1,24 3,99a 0,56 4,39a 1,06
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Table 11. pH o f  frankfu rte rs.

Table 5. The rnrber o f  2 h at 60^  surv iv ing ac id  bacteria
(thermotolerant bacte ria) an blood agar in  frankfurters.

Time in  weeks fron Winter
ra fu factu ring 4 T 7-ft ft 7-8^

X 9d X sd x sd X sd

facto ry  sarp les 1)
1 2) 3,64a 1,37 3,64a 1,37 3,01a 0,80 3,01a 0,80
2 weeks 3,05a 0,72 3.13a 0,62 3,14a 0,56 3,91a 1,18
3 -  " -  3,72a 0,74 3,47a 0,48 3,55a 1,31 4,04a 1,21
4 -  "  -  4,05a 1,36 4,33a 1,59 3,20a 1,33 3,60a 1,36

5 icp sarples
3 weeks 3,49a 1,25 3,49a 1,25 2,91a 0,93 2,91a 0,93
4 -  " -  2,90a 0,30 3,41a 1,19 3,53a 0,9 4,16a 1,13

Table 6. The rurber o f  la c t ic  ac id  bacteria (iTean o f  log cfu/g) on
Rogosa-agar in frankfurters.

Time in  weeks fron Winter
manufacturing ft 7-ft ft 7-ft

X sd X 3d x sd X sd

facto ry  sarp les 1)
1 week 2) 1,91 1,61 1,91 1,61 2,01 1,01 2,01a 1,01
2 weeks 2,24 PB 1,43 3,33 A 0,94 1,70 B 1,20 2,69® * 1,73
3 - " -  3,12 PB 1,60 3,80 AB 1,53 2,20 A 1,80 4 ,1 4 *  B 2,04
4 -  " -  3,19 1,61 3,50 2,27 2,78 1,96 5,39^ 2,86

Shop sarples
3 weeks 1,59 0,82 1,59 0,82 2,84 1,83 2 ,84* 1,88
4 - " -  1,04 PB 1,57 1,54 A 1,21 3,60 BC 1,79 3 ,75*  C 1,39

Table 7. The nurber o f  sanples contain ing 2 h at s f z surv iv ing
la c t ic  ac id  bacte ria  (thermotolerant la c t ic  ac id  bacteria)
> 1(r cfu/g an Rogosa-agar in  frankfurte rs.

Time in  weeks fron Winter
manufacturing 4 T 7-8°C 4^ 7-8^

facto ry  sarp les
1 week 0 " 0 " 2 " 2 "
2 weet<s 0 " 1 " 2 " 2 "
3 - " - 2 " 1 " 0 " 2 H
4 - " - 3 " 3 " 3 " 3 "

9 x p  sarples
3 weeks 0 " 0 » 0 " 0 "
4 -  " - 0 " 0 " 3 M 1 "

Table 8. The nurber o f anaerobic bacteria (meen o f  lo g  cfu/g) on 9°S- 
agar in  f ra k fu r te r s .

Une in  weeks fron
4°C

Winter
manufacturing 7 -0T 4°C

X sd X 9d X sd x

facto ry  sa ip le s  1)

5,93*

.
1 week 2) 6,0Ba A 0,12 6,08a A 0,12 B 0,02 5 . 9 Í  8
2 weeks 5 ,? 6 * 0,10 5 ,95* 0,12 5,93* 0,10 5,95* :
3 -  " - 5 ,90* 0,19 5 ,87* 0,16 6,01a 0,04 • 5' 85b j i4 -  " - 5,86a0 PB 0,20 5,74b A 0,17 6,0 f B 0,05 5,74° A

9  up sanples „
3 weeks
4 -  " -

5 ,91*
5 ,8 ?

0,11
0,19

5 ,91*
5 ,a ?

0,11
0,22

5,84ta  
5,780

0,09
0,09 1

Tine in  weeks fron Winter Sumner
iwrufiacturing 4<t

x  sd
7-8°C

X ad
ft

X a d
7ft

X ad

facto ry  samples o .
1,89a 1 .8 9 Í1 week 2) 2,77a 1,66 2.77® 1,66 0,68 0,68

2 weeks 2,50s 0,39 2,94s 1,03 1,82a 1,03 2 , 4 1 * 0,29
3 -  " - 3,03a B 0,90 3,29s  m 1,68 1,61a A 0,38 3,43a0 B 1,11
4  - - 3,39a 0,60 3,69s 1,44 2,61a 1,28 7 , S f 1,38

Shop sarples
3 weeks 2,38a 1,89 2,30 1,89 1,89a 1,03 1 .89L 1,03
4 -  " - 2,0Sa 0,79 2,34 1,56 2,47a 1,05 3, 12® 1,64

Table 9. The to ta l rt/rber o f sarp les contain ing staphylococci and
micrococc i  >1 ( r  cfu/g on Qaird Parker agar in  frankfurters.

Time in  weeks fron Winter Sumer
manufacturing 4°C 7-6^ U°Z 7-fft

fa c to ry  sarp les
1 week 3 " 3 " 1 " 1 "
2 weeks 1 " 2 " 1 " 0 "
3 -  "  - 1 " 1 " 0 " 1 "
4 -  "  - 2 " 3 " 0 " 2 M

9 r p  sarples
3 weeks 3 " 3 " 3 " 3 "
4 -  " - 2 " 2 " 2 " 2 "

Isb le  10. The a c t e r  o f sanples containing faecal streptococci 5102

0 1
 

9 Slanet z -8 a rt le y ' s agar in frankfurters.

Time in  weeks fron 
manufacturing

Winter
ft 7-8^ ft

Sumer
7-^ft:

facto ry  sarp les
1 week 3 " 3 ” 0 " 0

2 weeks 1 " 2 " 0 " 2

3 -  " - 3 " 3 " 1 " 1

4 -  "  -  
Shop sarples

3 " 3 " 0 " 1

3 weeks 0 " 0 " 0 " 0

4 -  "  - 0 " 0 " 0 " 0
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