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^ ^ j j A N P  E C O N O M Y  OF SCALDING  WITH CONDENSED WATER VAPOR A N D  IN  TAN K 

CHRlST'AN NICKELS, INGEMAR SVENSSON, ANDERS TERNSTROM and LARS WICKBERG 

'Ŝ  ^ eat Research Centre, K avlinge, Sweden

hV9iene9 ° f  slau9hterP'9s wth condensed water vapor and in tank are compared wim :

fhe skin were taken both a fte r dehairing and before c h illin g  o f the carcasses. Results from samples taken be- 
nos;C ! ! 'n9 showed s ig n ifica n tly  lower bacteria l counts for the pigs scalded w ith  condensed water vapor. However,

^ni *cant d ifference between the two scalding methods was found on samples taken a fte r scalding and dehairing.

MiCr I .
7  to w l0 '° 9 'cal analysis o f samples from skin and muscle of the fron t legs were performed a fte r ch ille d  storage for 
WQJ dc,ys- The tota l bacteria l counts on skin and in the muscle were lower when scalding w ith  condensed water vapor 
HoweS6̂ ' d ifference in  bacteria l counts in the muscle was of such a d ig n ity  that i t  should be of practical^ interest, 
the s|^6r' ôtQl bacteria l counts on skin were always higher than in  the muscle. The difference of the bacteria l load on 

between the two methods was small.
The q
teec °St of scalding w ith  condensed water vapor were found to be higher than the costs of scalding in tank. The d iffe - 
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Qs almost e n tire ly  due to differences in  investment costs.
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est n
^ c s  d 'a b ^ ^  a un e  c o m p a ra is o n , en m a tiè re  d 'h y g iè n e  e t d 'é c o n o m ie , e n tre  les d e u x  p ro c é d é s  d  é c h a u d a g e  des 
Il atta g e  à la  v a p e u r  d 'e a u  co n d e n sé e  e t en  c u ve .

i?S P réu °P®r ® des p ré lè v e m e n ts  a p rè s  é p ila t io n  e t a v a n t r é f r ig é r a t io n  des c a rc a s s e s . Les ré s u lta ts  c o n c e rn a n t 
Pour Pm ents o p é ré s  a v a n t r é f r ig é r a t io n  o n t f a i t  r e s s o r t i r  des n o m b re s  de  b a c té r ie s  n o ta b le m e n t p lu s  

C9sudar,„ es P occs é ch a u d é s  à la  v a p e u r  d 'e a u  co n d e n sé e . C e p e n d a n t, s u r  des p ré lè v e m e n ts  o p é ré s  a p re s  
a e t é p ila t io n ,  i l  n 'a  é té  co n s ta té  a u c u n e  d if fé re n c e  s ig n i f ic a t iv e  e n tre  les d e u x  p ro c é d é s  d e c h a u d a g e .
” la S[J.
? ® r és d 'u n  e n tre p o s a g e  de  7 à 13 jo u r s ,  i l  a é té  e ffe c tu é  un e  a n a ly s e  m ic ro b io lo g iq u e  de  p ré lè v e m e n ts  
m r c6s - T .  ® Peau e t s u r  les m u s c le s  des p a tte s  a n té r ie u re s .  Les n o m b re s  to ta u x  d e  b a c té r ie s  co n s ta te s  
k dsd e s e le v e m en ts  é ta ie n t p lu s  bas lo r s q u ' i l  y  a v a it  eu é ch a u d a g e  à la v a p e u r  d 'e a u  con densé e . D ans les 
ükCt®r ie's Cette d i f fé re n c e  é ta it  assez im p o r ta n te  p o u r  p ré s e n te r  u n  in té r ê t  p r a t iq u e .  M a is  les n o m b re s  to ta u x  de  

6 fa ib |eC^ nst.a t®s s u r  la peau é ta ie n t to u jo u rs  p lu s  é le v é s  q u e  d a n s  les m u sc le s . Les d e u x  p ro c é d é s  d o n n a ie n t 
Il d if fé re n c e  d e  c o n ta m in a tio n  b a c té r ie n n e  p o u r  la  p e au . .
| i . a  été

6c^ atidannS ta t® Pue  Ie c o û t de  l'é c h a u d a g e  à la v a p e u r  d 'e a u  co n densé e  é ta it  p lu s  é le v é  q u e  c e lu i de
9 e e ffe c tu é  en c u v e , c e tte  d i f fé re n c e  p o r ta n t  p re s q u e  e x c lu s iv e m e n t s u r  les f r a is  d  in v e s t is s e m e n t.
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HYGIENE UND Ö K O N O M IE  BEIM BRÜHEN MIT KONDENSIERTEM WASSERDAMPF UND IM  KESSEL 

CHRISTIAN NICKELS, INGEMAR SVENSSON, ANDERS TERNSTRÖM und LARS WICKBERG 

Schwedisches Fleischforschungsinstitut, K dvllnge , Schweden

Das Brühen von Schlachtschweinen m it kondensiertem Wasserdampf und im Kessel wurden m it spezie lle r H insicht au 
Hygiene und d ie  Ökonomie untersucht.

Hautproben der Schlachtkörper wurden nach dem Enthaaren und bevor dem Kühlen genommen. In den Proben d ie ^  

dem Kühlen genommen wurden war die Gesamtkeimzahl s ign ifikan t n iedriger wenn die Schweine m it kondensier e  ^  

Wasserdampf bebrüht wurden. Dagegen wurde kein s ign ifikan te r Unterschied zwischen den Brühverfahren an den 
die nach dem Brühen und Enthaaren genommen wurden festgeste llt.

, beWr

• |3
M irobio logische Analysen von H aut- und Muskelproben der Vorderbeine die gekühlt ge lagert wurden während 7 
Tagen, wurden durchgeführt. D ie Gesamtkeimzahl auf der Haut und in der M uskulatur war n iedriger wenn die c  

m it kondensiertem Wasserdampf bebrüht wurden. Der Unterschied war von solcher Grössenordnung, ,d? S e n i r  U n ^ chie 
interessant sein dürfte . Jedoch war die Gesamtkeimzahl immer höher auf der Haut als in der M uskulatur. Der 
in der Gesamtkeimzahl der Haut zwischen den beiden Verfahren war k le in .

Die Kosten für das Brühen mit kondensiertem Wasserdampf waren höher als die Kosten für das Bebrühen im Kessel. 
Unterschied war zum grössten Teil auf die Investierungskosten zurückzuführen.

BOnPOCbl rm~HEHbl H 3H0H0NHH flPH CHOJlbflHPOBAHHH HOHflEHCHPQBAHHblN BdflfjHblH nAPDM H.J1  

HPHCTMAH HMHE/lbC, HHTEMAP CBEHCCOH, AHßEPC TEPHCTPEM m J1APC BMHBEPT

l-IAHE.

-ÜJB'eflCKMM m h c h o m  h a y  h h o -  m c c /i e f lo  b a T e n b c h m h 14 s h t p , M eB/ iM Hre

CpaBHeHMB OnSpaUMM CHO/lb/ lMp 
npoM3BOflMTCH c ocoßbiM y n o p o

O öpaaubi um ypu ß p a / iH C b  n o c n e  
Hbie n p n  M cc j ie f lo B a H M H  oß p a 3 i4  
B HHX 3HaHMTBJlbH0 MBH bUJB Ta 
HOHfleH CM PO BaH HbIM BOflHHbIM na  
flaMH CK O /ib f lnpoB aH H H  Ha o ß p a  
HO He 6  bl/IO.

l'lMKpoÖMO.norMHecKMM a n a n n 3  o 
n o c / i e  x o a o f lH J ib H o r o  xpaHeHMH 
m b M y c H y n a x  6bi.no HMme npM 
s e c T B B  öaHTepMM b r t y c H y / i a x  
M H T s p e c .  T e n  He n e H e e  o 
HTO pa3HMLta B OÖCBMBHHOCTM

CTOMMOCTb CHO/lbf lMpOBaHMH HO 
p O B a H H H B HaHB, B OCHOBHOM

OBaHHfl yÖOMHblX CBHHBÜ HO HflS H C M pO B a H HUM BOflHHblM napOM M 
n Ha B o n p o c b i  rn rM e H b i  m s h o h o m h h .

o6e3Bo/iauJMBaHMB m n e p e f l  ox / ia m f le H M e r i  TyuiM. P e s y / i b T a T t b  
o b , BSHTbix f lo  ox^am,f leHMH n o H a 3 a / iM ,  h t d  oö m ee  H o n n n e c T B ^  
HOBOrO flTIH CBMHblX LUHyp, C HO n bflM pO B a H M e KOTOpblX n p o M 3 0 

p o M .  D f lH a n o ,  h a h o m -  n m̂ö o c yu re cT  b g h h o h  pa a H M p u  Memfly fl ^ 
3 l4 a x ,  B 3 H T bl X nOC/ie CKOnb,flMpOBaHMH M o 6 e 3 B O J1 am M B a H M H 0

*3"

%  /
y y
naP>

6 p a 3 poB  üJHyp m M y c n y n o B ,  BSHTbix c ne pe f lH M X  h o t  6 bin B 
e T e n e H H e  o t  7 f lo  13 f lH e n .  Oömee k o /i h h b c t b o  d a H T e p f  

CHOflbflHpOBaHHH H O Hfl 6 H C M p O B a H H UM BOflHHblM n a pO M . P a 3 H *  
B b ip a m a n a cb  TaKoiä b b ^ m h m h o m , H O T o pan  n p e f lC T a B n n e T  npa 
ÖLLIBB KO/lMHeCTBO ÖaHTGpHH Ha W Hype ÖblflO H aCT O /I bHO 
ß a K T s p n a M H  ö o n e e  He n p s f lC T a B / i f i / i a  n p a H T M s e c K o r o  m h t s P

HflBHCMpOBaHHbIM BOflHHblM napOM 0 H a 3 a / ia C b  Bbliue c t o h m o c T^ 
3a  CHBT p a 3 H M p bl B HanMTa/lOB/lOHieHMHX .

b.n ofy
kth |H°'

Jlb*
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- M D E C O N O M Y  o f  s c a l d i n g  w i t h  c o n d e n s e d  w a t e r  v a p o r  a n d  i n  t a n k

RlSTlAN NICKELS, INGEMAR SVENSSON1 ^ ANDERS TERNSTRÖM AND LARS WICKBERG 2)

Styie<Hsh Meat Research Centre, Kävlinge, Sweden

IMTr<

»1*

:o d u c t i o n
verai 9stioned the hygienic conditions of scalding* 'Uqhi- authors d - e -  1,2,3,4,5,6,7,) have que

lter Pigs in tank. Enrichment of spore forming bacteria has .been demonstrated by 
tirirtrSS? Libelt (8). E k s tMTTr)-^Wir-TOTInd- eg§i3oEl3Scaris lumbricoides and Thriciuxis.

It

,Ce -- in scalding water. Ekstam also concluded t h a t l ^ l d i n g ' w a t e r - d u r i n g  the scalding 
Ss is forced not only into the lungs but also into the v ascular system of the animal.

°tde to improve hygiene in the scalding of slaughter pigs different systems based oni.: _ J ZJ *»*•*■• “  “  —---------_ >  ---------_> -
9 in a hanging position have been developed (3, 5, 9, 10).

■m °f this work has been to compare the hygiene and economy c 
c°ndensed water vapor with conventional scalding in a tank.

Ri a l

The
usirig'L̂ _°f this work has been to compare the hygiene and economy of scalding in a tunnel

Hate^
"J-ftL AND METHODS

The vj .
^ c^ n c i p i e for scalding with water vapor is demonstrated in fig. 1, and has been 
 ̂ °ed elsewhere (5, 6). The system is also known as the Ekstam system.

to make reading of the present work easier the two scalding systems are henceforth 
?Ysteme to a s system A and system B.
®ehairlA ^ p r e s e n t s  the scalding with water vapor in a hanging position followed by 
SYst6rtl in a vertical position.
Det,

t6n> b

aU E
represents conventional scalding in a tank and dehairing in a horizontal position.

Itl<3üstr about the construction of system A may be obtained from the manufacturer (Meat 
Y Technique AB, (MITAB), MALMÖ, Sweden).

£
Î S r f a i " !  °f system A was per- 
°s, Kr' tbe slaughterhouse of 
n deha^tlanstad, where scalding 
R°aiti0n1?'in9 in a vertical 
Yeârs has been in use for four

V E R T I C A L - S C A L D I N G - S Y S T E M

Sc, lor galdi^„1,stem B a conventionaltank (8,0 x 1,9 x 1,5
ici-

bY a single roller
t, - machThe „?UlPment

hei;iQWedCuPacitY 18° pigs/h) 
'iti: 
equ 
sio. 
ihge

Machine has been used.
k-~ Sls,-“- ‘t was installed at 
avlin„_'3llterhouse of Skanek,

u4ta
î6lïPera,-SCalding times and
able :es are shown in

te.

wlihcipie for scalding 
Va ” c°ndensed water 
Te Kr ‘ (Meat Industry 
echnique A B , (MITAB), 
itiö, Sweden) .

f r e s s t
^4nskaKtis‘̂ a Andels slakterier, Box 34, S-244 00 KAVLINGE, Sweden.

abstad-Blekinge Slakteriförening, Box 568, S-291 25 KRISTIANSTAD, Sweden.
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Table 1. Scalding times and temperatures for system A and 

system B.

Scalding system Time for passage 
s

T e m p . 
°C

A Scalding tunnel 420 60

Dehairing tunnel 80 45

B Scalding tank 330 60

• Dehairing 32 25

The steam and water consumption during scalding was measured. The use of electrical P° a 
was calculated by noting the stated effect of each engine. Measurements were taken ov 
one month period.

Pigs for microbiological tests were randomly selected during a slaughter period of 4 ,eS 
hours. Sampling days were always Tuesdays or Wednesdays. On each experimental day samp 0i 
were taken from 20 animals. From these animals 10 were chosen randomly for measuremen 
the bacterial load in a muscle and on the skin after storage. The microbiological 
investigations were performed during summer in order to avoid seasonal variations.

Samples for microbiological analyses of the skin were taken by means of a cork borper 
a diameter of 2 cm (area 3,1 cm ). From each carcass a pair of samples of the skin on

tt>

belly side at the height of the last rib were taken immediately after dehairing and a 
second pair were taken at the end of the slaughterline. The samples were transferred Tjje 
bottles containing an adequate amount of physiological saline containing 0.1% pepton • ri»*

n . _____  i-1 l  „  J- n  _  I A®n  D o f  a n a l  w c i n r t  f  h o  n o n f  n n o  Q n l  i T h i  n n  i o i rsamples were then kept at 0 - +4 C. Before analysing the peptone salt solution for 
content the bottles were shaken for 30 min. at a temperature of +2 C.

In order to measure the bacterial load of skin and muscle parts of the carcasses aft®£eg 
storage front legs of randomly chosen carcasses were cut off. After storage skin samp 
were collected according to the method described above. Muscle samples of 30 g were 
removed from the biceps of the front legs and homogenized in a stomacher.

The peptone salt solution containing skin samples was analysed by means of the standard 
plate count method using the following substrates, incubation temperatures and times-

Total number of bacteria

Enterococci

TGEA (Tryptone-Glucose-Extract-agar) 
(OXOID CM 127)
SB (Slanetz-Bartley-Agar)
(OXID CM 377)

30°C 3 days

2 day5

o fThe homogenates of the muscle samples were analysed with respect to the total numbe ntg, 
bacteria, enterococci, aerobic and anaerobic spores. The substrate used for spore c 
Blood-Agar, was composed of Nutrient Agar (OXOID CM3) with the additionQof 7 per ce ^  
blood from young cattle. Before seeding the homogenate was heatedQ to 80 C for 10 mi 
order to inactivate vegetative cells. Plates were incubated at 37 C for 2 days.

Samples of the water in the scalding tank were drawn every 30 min. Scalding water was 
analysed by means of the standard plate count method with respect to the total coun 
enterococci, aerobic and anaerobic spores as described earlier.

Statistical evaluation of the microbiological results was performed by means of t-test-

Financial calculations on the scalding systems are based on a tender from the manufac^, 
of both types of equipment (MITAB) and on measurements of water, steam and power

In both cases the capacity of the equipment was stated to be 180 pigs/h. As for the 
scalding in tank the calculations are based on equipment of the automatic orte<3
means that the carcasses are automatically immersed into the scalding water, transp
forward, lifted into and rejected automatically from the dehairing equipment.

Two types of equipment for dehairing in a horizontal position with one and two ro 
have been considered.

lier5'
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AND DISCUSSION 

¿ Logical data

r®sults from the microbiological analyses are presented in tables 2-6.
itl th 10 2
»ot ^.tables and in the text all bacterial counts are expressed as log. units/cm if 

utherwise stated.
The c
<iehaf°I!'̂ ar:'-son of total bacterial counts found on the skin immediately after scalding and 

ln9 in systems A and B are shown in table 2.
i§bl6 ->

Total number of bacteria on skin immediately after 
scalding and dehairing. All values represent the 
mean of 20 samples.

saitiiM i m

1

2

3

4

5

9 day System A System B

r°tai

St,
mean value

ana

lQtal

4.47

3.62

4.12

3.70

4.16

4.01

0.44ard A v i a t i o n  

dumber of samples 100

3.72

3.71

4.04

3.67

3.67

3.67 

0.37 

100

of enterococci found on the skin at this stage of the slaughter line are not 
Sai*Pleseci in detail as the number of enterococci was less than, or equal to, 2.00 in 99 
^ °ut of loo irrespective of the scalding and dehairing method.

ke seen from these data the difference in total counts on the skin between the two 
f min0r1S small- In spite of being statistically significant (p< 0,001) it is probably 
^  Practical importance.

As hygienic standard of the scalding water from the tank are presented in table
e:r used in system A is condensed water vapor it was considered sterile.

i^hls 3 io
-—-r Microbiological standard of tank scalding water. Counts in log. units/ml.

ai
St,

mean value
atd devi

Total
number

Enterococci Aerobic
sporeformers

Anaerobic
sporeformers

Number of 
samples

2.66 <1.00 1.05 1.10 6

3.28 <1.00 1.10 <1.00 3

4.40 1.32 1.27 1.00 4

2.91 <1.00 <1.00 1.00 4

3.14 1.00 1.11 <1.00 4

3.22

0.72

1.06 1.10 1.03 21
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The hygienic standard of the scalding water in the tank may vary considerably as indie 
by the results presented in table 3. Total counts found in this investigation are of tn 
same magnitude as those published by Snijders (7). Spore counts, however, seem to be 
lower than those quoted by other authors (4, 8). The highest values found in this work 
are 1.48 for aerobic spores and 1.30 for anaerobic spores.

Data on the microbiological standard of skin at the end of the slaughterlines, i.e. 
immediately before chilling of the carcasses, are presented in table 4.

Table 4. Total number of bacteria on skin ar the end of 
' the slaughter line. All values represent the

mean of 20 samples.

Sampling day System A System B

1 3.42 3.53

2 3.52 3.58

3 3.06 3.90

4 3.56 3.59

5 3.30 3.71

Total mean value 3.37 3.66

Standard deviation 0.42 0.34

Total number of 
samples 100 99

Results in table 4 indicate a small, but statistically significant difference 
( p 0,001) between the two slaughterlines with regard to total counts.

A comparison between the results in table 2 (sampling immediately after scalding and 
dehairing) and those in table 4 (sampling at the end of the slaughterlines) reveals 
reduction in total counts on the skin. In both cases the reduction is statistically 
significant (p <0,001). Furthermore, the total counts on the skin at this stage or 
line are lower for pigs treated by system A than for pigs treated by system B.

The number of enterococci, however, has increased compared to the samples taken af^®ron 
scalding and dehairing. Only in 78 samples out of 100 were the number of enterococci 
the skin less than, or equal to, 2.00 when system A was used. As for system B the 
corresponding results were 93 samples with less than, or equal to, 2.00.

nd tt,eThese observations show that the slaughter equipment after scalding and dehairing a i .  
hygienic standard in dressing of the carcasses is of great importance for the bacte 
load on the skin.

As described in material and methods the front legs of randomly chosen pigs from each^_ ? 
scalding alternative were stored at different temperatures and relative humidities g)<in 
or 13 days in order to record any differences in the microbiological standard of 
after storage. The results from these experiments are presented in table 5.
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Total number of bacteria on skin from front legs 
after storage at different conditions. All values 
represent the mean of 10 samples.

conditions

s°t&1 mean value

Statlâard deviation 
,totai

of samp

7.5°c
90-95*
’ *»

"'ean value

Standard hrd deviation
T°tai „

dumber of san

Sampling day System A System B

1 7.51 6.81

2 6.72 7.20

7.11 7.01

0.93 1.00

20 20

3 8.24 8.53

4 7.86 8.59

5 8.28 8.81

8.13 8.64

0.45 0.32

30 30

"'ay b> itude seen from the figures in table 5, total counts on the skin are of the same 
Otiif^c®^dndependent of the scalding system. The differences are not statistically

uata on
total bacterial counts in muscle samples after storage are presented in table 6.

^otal number of bacteria in muscle of front legs after storage at 
different conditions. All values represent the mean of 10 samples.

V a i
mean value 

V  deviation 
nnmber of sa

O.co 
7 d C

Stfl mean value 

**

System A System B

2.98 5.21

3.28 4.71

3.13 4.96

1.56 1.43

20 20

4.29 5.28

2.53 3.91

4.04 3.86

3.62 4.35

1.21 1.02

30 30
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The results in table 6 indicate that the microbiological quality of meat may be ^ P r°^e 
by scalding with water vapor in a vertical position. The difference in total c o u n s  
biceps brachii after storage for 13 days at 3.5 C is highly signif leant (p < 0,001) .

. ,-------- ------ when the legs were stored for 7 a 3 *level of significance is, however, lower (p< 0,02 
at 7,5°C.
In all muscle samples the number of enterococci, aerobic and anaerobic spores were leS 
than 1.00.

FINANCIAL CONSIDERATIONS

calculation model is presented in tables
aldiiniand 8. The life time of both types of -Sc gt 

equipment is in”this calculation considered as being 10 years. The depression of 
in the calculation is based on an interest of 10% calculated on 50% of the total £ x 
For both types of equipment the capacity is stated to be 180 pigs/h which means 
slaughter capacity of about 300.000 pigs a year.

As may be seen from tables 7 and 8 the main part of the difference in total costs b 
the scalding systems is due to investment costs. L. 1̂ 03̂ 6
When scalding in a hanging position the lungs may be used for human ■consumption as ^  
is no reason to believe that they are contaminated with scalding water. As there is ^  
realistic price for pig lungs, this source of income has not been taken into accoun 
the calculations.
Dehairing in a vertical position caused certain damage around the anus. The economical 
effect of this damage seems to be of minor importance and has therefore not been 
into account.

Table 7. Investment and installation costs.

System A

Horizontal debleeding table 62.000 Sw. Cr
Vertical scalding tunnel 525.000
Vertical dehairing equipment 222.500
Belly scraper 23.000
Hind leg scraper 18.300
Hind leg nail remover 4.500
Installation costs 128.296

Total investment 983.595 Sw. Cr

System B

Automatic scalding tank 
One roller dehairer 
Two roller dehairer 
Gamberling table 
Installation costs

Total investment

Alt. I

104.000 Sw. Cr-
62.000

5.400
12.855

184.255 Sw. Cr •

Alt. II

104.000 Sw. Cr .

134.000 
5.400

12.255

261.655 Sw. Cr .
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Costs of running and maintenance.

1.000 pigs :

ectr

s°ld Si

icity

“PatsW®ter 
tI'air>to^ar :̂s andtenance
V ,■ai

Punning costs

Consumption

304 kWh 
5.7 tons 
54.2 m

Price/unit

0.11 Sw. Cr. 
42.70 
2.50

s ts
Per slaughtered unit:

C* P Ï S  C o s ts
Costs 

c0sts
v al
sl««9hSS;red unit

0.63 Sw. Cr.
0.49
0.50

1.62 Sw.Cr.

1.000 pigs:

Costs

33.44 Sw.Cr. 
243.39 
135.50

221.69

634.02 Sw. Cr.

Consumption Price/unit Costs

.“Par, water
^itt-partetan s and

Alt. I1 »

8 5 kWh 
1.3 ton 
24.7 nu 
35.2 m

ic e
°tal

Unning costs
L°sts
r. ^ r slaughtered unit: 

T°tai

Alt. II

142 kWh 
1.3 ton 
34 .7  mf  
60.0 m

1) b Per slaughtered unit

2) So  rOU

0.11 Sw. Cr.
42.70
5.15
2.50

Alt. I

0.38 Sw. Cr.
0.09
0.50

0.97

to, er dehairer
J"Ler dehairer, figures calculated from data giver

Alt. I Alt. II

9.35 Sw. C r .. 15.62
56.36 56.36

127.21 178.71
88.00 150.00

97.24 165.51

378.16 566.20

Alt. II

0.57 S w . C r .
0.13
0.50

1.20

by the manufacturer (MITAB)

Cl(J;

?lth, '

SlONs

°ughlts from the microbiological analysis of skin samples show that only small,-> 1 y n  p j UIJ.^i.UUJ.UXU^XV^UX u n u x jr  0 X 0  v-»J- «d-iva-xi •• ------------- ---------a  -----------------r

'Titiq aPlstically significant differences in bacterial load occur between the two
T y systems.
Of th6Ca^ esi

efor-^SSSes is obviously of great importance for the microbiological standard of thec M i i  ■ -,  ̂ , , _ _________  _ r- __________
°f the slaughterline after scalding and dehairing together with dressing

n " ’
v,itr6tatu^pCrol:):'-0 logical analysis of muscle parts from front legs stored at chilling' i S rv y» J j j" r , • t r~ ■ —     ,  ___ 1 _ a 1     T— ̂ 4- 3 1 r* T.-rV~\ ûn n 1 t

sr
chilling and thus for the appearance of the carcasses after storage.

*h,
v,ater'=f, ^or different periods of time revealed lower bacterial loads when scalding

■®s
tS;

Vap o r . The differences found should be of practical interest.

support the conclusion of Ekstam (4) that microorganisms from the scalding
t, Scalding in tank may invade the vascular system and thus contaminate the meat. 

er. e connection between the scalding method and meat quality should be investigated

M r
a

Mtig ,p° Phe higher investments, the costs for scalding with water vapor and vertical 
rig. stam system) are higher than the costs for scalding in tank and horizontal
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