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Spray washing o f lamb c a rca sse s  

C. B a ile y  (H eat R esearch  I n s t i t u t e ,  U .)

The m eat t ra d e  a s s e s s e s  c a rc a s s  appearance on the b a s is  of v is u a l  c le a n l in e s s  and 
"bloom", which i s  a  com bination o f c o lo u r, f a t  f ia ir in g , t i s s u e  te a r in g  and w etness 
e tc .  L e g is la t io n  banning as unhyg ien ic  the  use o f w iping c lo th s  to c lean  c a rc a sse s  
a f t e r  s la u g h te r  came in to  fo rc e  in  B r i ta in  in  1£6S. However, the  tra d e  was l e f t  
W ithout a s a t i s f a c t o r y  a l t e r n a t iv e  method o f p roducing  v is u a l ly  c lea n  meat, many 
bu tchers a re  r e lu c ta n t  to  adopt sp ray  wishing tech n iq u es  in  th e  c o n v ic tio n  th a t  c o n ta c t 
* i th  w ater damages "bloom" and keep ing  q u a l i ty .  C leaning  a id s  have m erged which a re  
£s re p re h e n s ib le  as  the  w ining c lo th .  The g r e a te s t  problems a re  _ -esen ted  by lamb
careas3S-S oecause oi the nr, oh le v e l  of co n tam in atio n  o f the f le e c e .

L i t t l e  has been p u b lish e d  on methods o f reducing  c a rc a s s  co n tam in atio n  and 
Nothing on sp ray  w ashing. In  A u s t r a l ia  and Hew Zealand c a rc a s s  co n tam in atio n  i s  m in i­
mised by p re - s la u g h te r  c le a n in g . However, B r i t i s h  a b a t t o i r s  g e n e ra lly  a re  n o t 
Q uipped f o r  t h i s .  A w ashing system  i s  th e re fo re  re q u ire d  th a t  w il l  reduce contam ina­
tion  a f t e r  s la u g h te r .

F u rth erm o re , such a  system  must be ad ap ta b le  to  the ra p id  th roughpu ts o f commercial
° ? e r a t i o n .

This pap er p re s e n t  r e s u l t s  o f experim ents to  evo lve a w orkable and e f f e c t iv e  
A stern o f c a rc a ss  w ashing by means o f w ater sp ra y s .

F ree  re s id u a l  c h lo r in e  in  w ater has a pow erful b a c t e r i a l  a c tio n  which has bene- 
f i c i a l  e f f e c t s  in  p o u l tr y  p ro c e ss in g  ( l )  b u t th e re  i s  no in fo rm a tio n  on lamb c a rc a sse s  . 
Although th e re  a re  no re g u la t io n s  governing c h lo r in a t io n ,  an o f f i c i a l  re p o r t  {2) 
s la te s  th a t :  "P rov ided  the e x te n t  o f c h lo r in a t io n  i s  c o n tro l le d  to  ensure th a t  the  
Produce as so ld  to  th e  consumer c o n ta in s  no f r e e  c h lo r in e ,  we see  no reaso n  to  b r in g  
Als use a s  a p ro cess in g  and hygiene a id  w ith in  the  scope o f the  P r e s e rv a t iv e s  
A egulaticns" /  The e f f e c t  o f c h lo r in a t io n  was th e re fo re  in v e s t ig a te d  over a  range o f 
c° b c e n tra t io n .

I- Ia te ria ls  and methods
^¿freasseg

In  p re lim in a ry  f i e l d  o b se rv a tio n s  in  e lev en  a b a t to i r s  in  the  sou th  w est of 
B -ita ln  sam ples o f twelve lambs were s e le c te d  a t  random from  th e  p ro d u c tio n  l in e
ip  R

1, 
t' 
10

seven re p re s e n ta t iv e  in s ta n c e s .
In  c o n tro l le d  experim ents in  th e  l ic e n se d  a b a t t o i r  of the  L ee t R esearch  I n s t i t u t e ,

f^bs o f 17-24 kg c a rc a s s  w eight 
*̂h-e ir  th r o a ts ,  b led  fo r  about 5

ere s la u g h te re d  by e l e c t r i c a l  s tu n n in g  and c u t t in g
n aid the s k in  removed on a low t r o l l e y  w ith in

jn-Bin of d e a th . In  experim ents 1-12 a  h igh  b u t n o t u n re p re se n ta tiv e  le v e l  o1 
inw tion  o f r e l a t i v e l y  c lea n  c a rc a s s e s  was en su red  by w iping the  f le e c e  over the-p

freshly exposed s k in  s u r fa c e .
U su a lly , s i x  lambs were su b je c te d  one a f t e r  a n o th e r to  any g iven  tre a tm e n t, and 

?CiaPared w ith  s ix  more s la u g h te re d  a t  abou t the sane tim e su b jec te d  to  some o th e r 
i&atm cn t. I n  a l l  abou t SCO lambs were u sed .

IV,." V | s o f  so ray
rj._ Of numerous p o s s ib le  ty pes o f sp ray  j e t ,  th re e  were 
? j® ssure/ flow  r a te  c h a r a c te r i s t i c s
/X\  f u l l  cone r a in  j e t  (uniform  p a t te r n  of d i s t r i b u t io n ,  low im p ac t); 

1 f lo o d  j e ti i N 
i l l )

^ e se
fa n  j e t

( f l a t  wide ang le  sp ray  o f low to medium im p a c t) ; 
( f l a t  sp ray , h ig h  im p a c t) .

p ray s  were o p e ra ted  a t  a s tan d a rd  d is ta n c e  o f one fo o t  (2 p cn ) fre  
fece.

-S1L-0 5LTO e ra  tu r  e
&3 A fte r p re lim in a ry  t r i a l s ,  su
6riv.̂  °2naard "co la "  ana " r o t

f o r  s n e c ia l  re a so n s .C loyed T-.

: ly  w ater tem p era tu res  o f 15° 
e x tre m es .

aid qO°C

th e  ca rcass

were aaon ted
I n  c e r t a in  experim ents 55° and 75°C -..-ere

t}be
me
ca-cass

e ra  tu re  o f  the  sp ray  on im pact wa
3111*1 S.C0 «

m easured by p la c in g  therm ocouples on
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Water p re s su re

A compressed a i r  d riv e n  pump was used to  p ro v id e  w ater i r o n  a feed  tank  a t  
dynamic l in e  p re s s u re s  o f 53 and 1 65 l b f / i n 2 (23-. and 1130 ldl/m2 ) which were -rep ; 
as s tan d a rd  "low" and "high" w ater p re s s u re s , and in  l a t e r  experim ents 1CG lb f / in *  
(689 ldl/ra2) was u sed .

A p ro to ty p e  u n i t  u s in g  l iv e  steam  in je c t io n  in to  th e  -.rater supp ly  l in e  was 
te s t e d .  This system  in c re a se d  tem p era tu re  and p re s su re  s im u ltan eo u sly  and m rs_red  
no pump.

Dray l in e  pressiu O 1--- i-*—The r e l a t i o n  between th e  su rfa ce  im pact and th< 
by o f f s e t t in g  th e  sp ray  im pact on a sm all p la te  a g a in s t  a s e n s i t iv e  b a lan ce .
D uration  of washing

The s tan d a rd  -wash time i n i t i a l l y  was 1 min and in  some experim en ts -y min, 
f u r th e r  reduced in  commercial t r i a l s .

C h lo rin a tio n_ r - r—a - m « ^
A chem ical dosage pump was used to  i n j e c t  h y p o c h lo rite  s o lu t io n  between feed tu" 

and sp ra y  pump, u s in g  th e  fa n  j e t  o p e ra tin g  a t  100 l b f / i n 2 dynamic l in e  p re s su re . 
C h lo rin e  c o n c e n tra tio n s  o f ap p ro x im ate ly  15, 60, SO, 180 and 340 ppm were used . 
V isu a l assessm ent

C arcasses  were g rad ed , u s ing  a 5 o in t  s c a le  from " p e r fe c t"  to "v e ry  po o r" , „ 
eq- a l  im portance being  a t ta c h e d  to  c le a n l in e s s  im m ediately  a f t e r  w ashing, end "blocC* 
a f t e r  24 and 4S h .
B a c te r io lo g ic a l  assessm en t

10
S urface  b a c te r i a l  co u n ts  were measured by swabbing whole c a rca sse s  ( 3 ) before  _0 

and 5 min a f t e r  /ash in g , fo llo w ed  by d i lu t io n ,  p la t in g  ou t and in c u b a tin g  a t  1 ° 
and 37°C. I n  c h lo r in a t io n  experim ents 0 .5  ml of 1 li sodium th io s u lu h r te  'was add 
each p a i r  o f w et and d ry  swabs to  n e u t r a l i s e  any r e s id u a l  c h lo r in e .
W eight changes

to

The e f f e c t  o f sp ra y in g  on w eig h t was m easured on ba tch es  o f 18 c a rc a sse s : sit- 
sp ray ed  fo r  1 min, s ix  f o r  4- min, and s ix  wiped w ith  s t e r i l e  c lo th s .  The carcasses 
were in d iv id u a l ly  weighed 5 min a f t e r  tre a tm e n t, and then hung a t  am bient c o n d i t i o ^  
f o r  4 h .  They were th en  t r a n s f e r r e d  to  a c h i l l  room a t  +2°C and rew eighed d a i ly  i 0r 
to  6 days; In  a l l ,  126 c a rc a sse s  were t r e a te d  in  th e se  t e s t s .

R e su lts
------  dr i g .  1 shows th a t  e x i s t in g  commercial c lea n in g  te ch n iq u es  v a r ie d  considoraD iy _ 

a lso  t h e i r  v i s ib le  e f f e c t iv e n e s s .  W ater tem peratu re  v a r ie d  from 15° to  70°G, p ress-' 
from ** 0 to  120 l b f / i n 2 (825 ldi/m2) , and wash time from 5 sec  to  2-7 min p e r  cureas-" 
B a c te r ia l  re d u c tio n s  ’./ere  g e n e ra l ly  m arg in a l and some p ro c e sses  s l i g h t l y  increased  
the  co n tam in a tio n . The s o le  h ig h ly  e f f e c t iv e  p rocedure  (a ) th a t  r e s u l te d  in  90- 
re d u c tio n  in  b a c te r i a l  count was e x c e p t io n a l and u l t im a te ly  d isc o n tin u e d .

There was a marked f a l l  i n  th e  tem pera tu re  o f  h o t w a te r sp ray s  a f t e r  le a v in g  
n o z z le . W ater d e liv e re d  a t  90°C had f a l l e n  to  63°C a t  im pact on a c a rc a ss  a t  1 1 7-/
(25 cm) d is ta n c e .  The e was a lso  a  c o n s id e ra b le  f a l l  i n  p re s s u re ,  w ater
in  (609 kil/m2) f a l l i n g  to  0 .15  l b f / i n 2 ( 1 .0 3  IdT/m2) in  1 f t

100

’a:’.seP ig . 2 shows the  e f f e c t  o f the  d i f f e r e n t  sp ra y  trea tm en ts  on v is u a l  appears 
c a rc a s s e s . Cold w ater sp ra y s , w ith  the  ex cep tio n  o f the  fa n  j e t  a t  low p r e s s u r e ,

ol

proved u n s u ita b le  because o f e i t h e r  poor c lea n in g surxace manage, • „ -1 , •» r; ia l J-j

u n d e te c ta b le  a f t e r  24 h .
Table 1 g iv e s  the  b a c te r io lo g ic a l  r e s u l t s  o f s p ra y in g . A n a ly sis  i s  c cn p lr0^ 1' 

by the  c o n s id e ra b le  v a r i a t i o n  in  i n i t i a l  co n tam in a tio n . Tints, i t  i s  d i f f i c u l t ,  ^  
ta k in g  the  37°G c o u n ts , to compare in  experim ents 8 and 9 a re d u c tio n  from 1C°
31 m il l io n  w ith  one from  4 .9  to  3 .4  m il l io n .  In  5 in s ta n c e s  ou t o f 6 , co ld  T./£4el 
sp ray s  in c re a se d  th e  co u n ts  a t  1°C. Cold w ater tubs used in  the  d re s s in g  of raC0
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c a rca sse s  a re  known to  be a  p o te n t source  o f c o ld - to le r a n t  b a c te r ia  ( 4) .  However, 
v is u a l a ssessm en t in d ic a te d  the s u p e r io r i ty  o f h o t w a ter system s, where th e  1°C 
Gounts d id  n o t in c re a s e .

Table 1. Numbers o f b a c te r ia  ( m i l l io n s /c a rc a s s )  b e fo re  and 
a f t e r  sp ra y in g , in cu b a ted  a t  37°C, 25°C and 1°G.

O 4-> 37°C In c ub a tio n 25°C In c u b a tio n 1°C In cu b a tien

cj O
R, 1-2 CO tH

4
O ua 0 Before A fte r B efore A fte r B efore Af t e r

MO

M

CO
0upH

•H
h, §O P 
rr ^
p

B a c te r ia  
x 106

B a c te r ia  
x 106

B a c te r ia  
x 10°

B a c te r ia  
x 106

B a c te r ia  
x 106

B a c te r ia  
x 10°

¿ a i n Cold Low 1 15 12 77 53 8.6 4.1
.Rain Cold High 2 60 18 178 7 .2 6.Ç 8.1
¿ lo o d Cold Low ? tj 50 • 92 S3 1 .2 1 .4
¿ ¿ O d Cold Hi. ̂ rli 4 57 23 164 92 3 .0 ...
¿ a n Cold Low

f ■ • ■■■
■ 5 64 1 5 51 23 0 .23 1 .2  j

¿ a n Cold High 6 50 23 57 30 0 .17 1 .4  i
¿ a n Hot Low r?/ 81 12 195 . 55 11 1 . 0
¿ a n Hot TSJ"t —L-— e 108 31 1 64 31 1 .2 0.1 1
¿¿ood Hot Low q 4.9 3 .4 84 41 C .16 r. onu • i
¿¿o o d Hot High 10 7 .2 2 .9 89 ■ 17 0.21 0.15
¿ a i n Hot Low 11 28 6.9 54 26 1 .9 0.40  j
¿ p i l l Hot H igh! 12 53 12 192 32 C .66 c o  1 i'-•*¿11 I

t

A n aly sis  of v a ria n ce  o f th e  coun ts b e fo re  sp ra y in g , c l a s s i f i e d  oy tre a tm e n t, 
shews s ig n i f i c a n t  in te r a c t io n  due to v a r ia t io n  in  i n i t i a l  co n tam in a tio n  th a t  co n icu n - 
Gecl the  e f f e c t  o f  sp ra y in g . Because the e f f ic ie n c y  ox c lea n in g  m ight o e st be 
r e f le c te d  by the  numbers o f b a c te r ia  rem aining a l t e r  ure fitment re g a rd le s s  or i n i t i a l  
G ontarnnation , co u n ts  a f t e r  sp ra y in g  a re  an a ly sed  in  Table 2.

At a l l  in c u b a tio n  te m p e ra tu re s , r e s id u a l  counts were h ig h e r on the  c a rca sse s  
sprayed w ith  co ld  w a te r , the  d if f e r e n c e  oerng g r e a te s t  : n the 1 0 c o u n ts . xu-is 
ap p aren t 1 0 -fo ld  d if f e r e n c e  in  the  coun t of c o ld - to le r a n t  b a c te r ia  when u s in g  h o t 
h a te r  i s  n a r t l y  rue to  th e  anomalous in c re a s e s  no ted  w ith  co ld  w ater system s. 
N e v e rth e le ss , i t  ap p ears  -hat h o t w a te r n o t o n ly  le av e s  few er s u rv iv in g  b a c te r ia  b u t 
also  p r e f e r e n t i a l l y  removes those b a c te r ia  l i k e ly  to  grow end cause sp o ila g e  du ring  
subsequent r e f r i g e r a te d  s to ra g e  of m eat.

Comparison between \  min and 1 min sp ra y in g  u sin g  the  fa n  g e t a t  100 Ib f / in ^  
dynamic l i n e  p re s s u re , and 73°C (co rre sp o n d in g  to  an im pact tem peratu re  ox 5 6 °0 ),^  
showed th a t  th e re  was l i t t l e  d if f é re n c e  -in v is u a l  appearance . The g r e a te r  p a r t  ox 
*he v i s ib l e  con tam in atio n  was q u ick ly  removed cy the sp ray ; o en e ih t -¡-rom lon^o i 
spray tim es was on ly  a p a re n t  when p a tch es  o f wool adhered  s tu b o o rn ly  co i-he c a r c a s s .

Table 2. means o'f r e s id u a l  b a c te r ia  (m i l l io n s /c a rc a s s )  a f t e r  sp ray ing

Spray
■hype H ater mean of 

57°C counts
Average 
o f means

mean of 
25°C counts

Average 
o f means

mean of 
1°C counts

Avs rage 
of means

O O 1—J P-

12

24.5

53

4 8 .4

4.1

3 .3
18 7 .2 8.1
50 65 1 .4
29 92 3 .5
1 5 23 1 .2
25 30 1 .4
12 56 1 .0
31 31 0.11

1—<
o' 3 .4 11 .4 41 33. s 0 .07 0.32
c+

2 .9 17 0 .15
6 .9 26 0 .40

12 32 0.21
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B a c te r ia l  coun ts  re v e a le d  a s ig n i f ic a n t  d if f e re n c e  between the sp ray in g  tiro s*  
The mean d if f e r e n c e s  between the  l o g a r i t hms o f the  ccan ts  b e fo re  ana a f t e r  sp ray ing  
( i n  e f f e c t ,  th e  r a t i o  between then ) fo r  1 min were s ig n i f i c a n t ly  g re a te r  (P 4 .CC1) 
th an  f o r  y  n in ; the re s p e c tiv e  r a t io s  b e ing  5.1 and 2 . 3 .

The r e s u l t s  o f c h lo r in a t io n  experim ents show th a t  ( l )  the  h ig h e r the  concentre
t io n  o f c h lo r in e , the  c o re  e f f e c t iv e  th e  sp ray ; ( 2) h o t w a te r gave b e t t e r  r e s u l t s  - 
c o ld , bo th  in  the p re sen ce  and absence o f c h lo r in e ; and ( 3 ) n o t w ater was p a r t ic u la r  
advantageous in  com bination  w ith  low c o n c e n tra tio n s  of c h lo r in e  which o th erw ise  were 
n o t v e ry  e f f e c t iv e .

F o r s t a t i s t i c a l  a n a ly s is ,  f iv e  le v e ls  of c h lo r in a t io n  we re  
c h en ic a l a n a ly s is  of

;suned, though
amples shown in  Table 3 in d ic a te d  some d if f e r e n c e s .

Table 3 . M easured a v a i la b le  ch lo rin e  c o n c e n tra tio n s  ( p .p .n . )  a t  h igh

C h lo rin a tio n  le v e l

W ater
tem peratu re 1 2 3 4 5

High 357 172 93 62 15
Low 330 195 95 67 16

A n aly sis  of. b a c te r i a l  coun ts a t  25°C in  Table 4 shows a h ig h ly  s ig n i f ic a n t  
e f f e c t  of le v e l  o f c h lo r in a t io n  ( P ^ .u d ) ,  w ith  no tem peratu re  e f f e c t ,  and no in t e r 30”’ 
t io n  between them.

Table 4 . A rith m e tic  mean d if fe re n c e s  (m il l io n s /c a rc a s s )  in  b a c te r ia l  
numbers fo r  v a r io u s  ch lo rin e  l e v e l s .

C h lo rin e
le v e l

1 2 3 4 5

Lean
d if fe re n c e 711 1 £6 60 50 35

This a n a ly s is  tab es  no accoun t o f the  d a ta  from c o n tro l c a rc a s se s  sprayed  a t  
same t in e .  When th ey  were a n a ly se d  f o r  e f f e c t  o f w ater tem p era tu re , th e re  was a g) 
c le a r  in d ic a t io n  (though  n o t q u ite  s t a t i s t i c a l l y  s ig n i f ic a n t  a t  P<.05) of a d ifx e rel1 
the  means of d if f e r e n c e s  (m il l io n s  o rg an ism s/ca rcass ) f o r  h o t and co ld  w a ter bei»S 
123.2  and 65.1 r e s p e c t iv e ly .

C le a r ly , th e  a d d i t io n  of c h lo r in e  to sp ray  w a ter can be advantageous in  
im proving the b a c te r io lo g ic a l  q u a l i ty  o f the  washed c a rca ss  and i t  i s  most e f f ic a c i  
w ith  h o t w a te r . Any r e s id u a l  c h lo r in e  would e x e r t  an a n t ib a c te r i a l  e f f e c t  during 
subsequen t c h i l l  s to ra g e .

The w eigh t changes 5 min a f t e r  c le a n in g  w e re :-  1 min sp ray , + 1 .C4f■; y  min 
sp ray , + O.SCf-; w iped, -0 .1  S£.. Table 5 g iv es  th e  r e s u l t s  f o r  weight lo s s e s  subse-
q u e n tly . F o r a l l  tim es o f s to ra g e  (e x c e p t sing le  t r i a l  a t  144h) th e re  were

snrayec c a rca s ;.e;h ig h ly  s ig n i f i c a n t  d i f f e r e n c e s  (?4  .01) between the  wiped and 
c o n s is te n t ly  low er w eight le s s  a t  1 min as compared w ith  y  min was no t s t a t i s t i c s -  
s ig n i f i c a n t .  N e v e r th e le s s , i t  i s  c le a r  th a t  sp rayed  c a rc a sse s  lo se  about ¿j. less 
w eight th an  wiped c a rc a s se s  d u rin g  r e f r ig e r a te d  s to ra g e .

a s  a n -ht  o f fo re g o in g , i t  was deduced t h a t  the  mos “1 -, . _ JUA nilucees SI ul C CL: 0 3. zxc- .
was a  fa n  j e t  gsed  f o r  1 min a t  100 I b f / i n 2 dynamic l in e  p re s su re , making ar 
o f 0 .15  l b f / i n  and a tem peratu re  o f 60°C a t  the  su rfa c e  of the  c a rc a s s , the  -.ratsi 
flow  r a te  be ing  8 . 5 l / n i n .  A lthough the  p ro to ty p e  commercial l iv e  steam  in je c t io n  
system  was unable to  match th e se  op tim al c o n d itio n s  i t  n e v e r th e le s s  produced 
c a rc a s se s  o f a  re a so n a b ly  good v is u a l  and b a c te r io lo g ic a l  s tan d a rd  o f c lea r.: -* r>6SS •

L in e — — O.'i
The ex p erim en ta l sp ray  system , c o n s is t in g  of fa n  j e t  w ith  pump and fee : 

was t r i e d  in  a lamb l in e  a t  a la rg e  commercial a b a t t o i r .  The re q u ire d  1: 
and flow r a te  were o b ta in e d , b u t the maximum fe e d  w ater tem p era tu re  was on ly  55 Jt., e 
co rresp o n d in g  to  a sturface w a te r tem peratu re  o f  42°C. C arcasses  were sp rayed  1 
r a t e  o f 120 p e r  h o u r.

The v is u a l  appearance o f the sp rayed  c a rca sse s  was v e ry  good. 12 carcasses  
s e le c te d  a t  random from  the  l in e  we re  swabbed. The re s id u a l  coun ts ach ieved  -re-s



b  j b
R e la tiv e ly  low, although, the p e rcen tag e  re d u c tio n s  wore n o t as good as th e se  achieved  
ex p erim en ta lly , la r g e ly  due, no doub t, to  the lo n e r  w ater tem peratu re  and sp ray  t i n s  

le s s  than  20 s e c .
Table 5. h e ig h t lo s s e s  in  sprayed  and wiped lamb c a rc a s s e s  (g /k g  i n i t i a l  -weight)

Tine I n te r v a l  
_ (h o u rs )

IItimber o f 
t r i a l s wiped j r min sp ray 1 min sp ray

— 24 5 24.1 21 .6 20.5
^  4£ 7 29 .0 26.6 25.1
_  72 2 31.3 28.9 26 .4

96 o r 100 3 39.2 5¿ .6 54.3
.— 1 ¿r4 1 43.7 39.3 56.5

D iscu ssio n  and C onclusions

1 . A U n i te d  in v e s t ig a t io n  in to  the  washing p r a c t ic e s  c u r re n t ly  in  use in  
ab a t t c i r s  has shown th a t  the  m a jo rity  o f  t i e  c lea n in g  system s a re  in e f f e c t iv e ,  p a r t ­
ic u la r ly  in  removing b a c te r i a .  Some a re  as d e tr im e n ta l as  the  w iping c lo th s  th ey  
a p la c e .

2. The long  term  s o lu t io n  i s  no doubt p re - s la u g h te r  c le a n in g  o f an im als.
However, a sp ra y  system  has been d ev ised  th a t  m arkedly  reduces co n tam ination  of lamb
c a rc a sse s .

3 . In  an ex p erim en ta l in v e s t ig a t io n  on some 500 lam bs, a fa n  j e t  used a t  a 
dynamic l in e  p r e s s u r e 'o f  100 l b f / i n 2 (669 idi/m2) w ith  a su rfa c e  w a ter tem peratu re  of 
6°°C and flow  r a te  o f 8 .5  l/m in  has been shown to  y ie ld  c o n s is te n t ly  c le a n  c a rc a sse s  of 
cbod "bloom" aid r e l a t i v e l y  low numbers ox r e s id u a l  b a c te r ia .  E ot w ater gave c a rca sse s  ci 
b e t te r  bloom w ith  few er b a c te r ia  than  co ld  w a te r . The sp ray  time had l i t t l e  e f f e c t
°h th e  v is u a l  appearance o f  the c a rc a s s , b u t c a rca sse s  sp ra y e r  f o r  1 min had s t a t i s ­
t i c a l l y  few er r e s id u a l  b a c te r ia  than  c a rc a s s e s  sprayed  f o r  •§- min. As the  assessm ent 

"bloom" v a r ie s  c o n s id e ra b ly  from one a b a t to i r  to  a n o th e r , the recommended values 
°£ sp ray  tem peratu re  and p re s su re  m ight th e re fo re  be v a r ie d  to  s u i t  in d iv id u a l
P re fe re n c e s .

4 . Sprayed c a rc a s se s  were found to lo se  s ig n i f i c a n t ly  le s s  w e ig h t, cased on tne 
c a rc a s s , than  c a rc a s s e s  c lean ed  w ith  s t e r i l e  w iping c lo th s .

5. In  c e r ta in  c ircu m stan ces  the v e ry  wet c a rc a sse s  produced by sp ray in g  could 
cause problem s in  term s o f keep ing  q u a l i ty .  D i f f i c u l t i e s  m ight occur where ca rca ss  
su rface s  rem ained wet in  s to ra g e  and co n seq u en tly  p rov ided  s a te s  fo r  b a c te r i a l  
growth., lío such -problems o ccu rred  in  th i s  in v e s t ig a t io n ,  however, Decause excess 
sh ifa e e  w a ter was removed d u rin g  hanging f o r  4 fo u rs  an a w e ll—v e n t i la te d  h a l l  and an 
sto rage  in  c h i l l  rooms w ith  adequate  c a p a c ity  f o r  renoval oi w ater vapour. A :aw to irs  
k’P-ta poor r e f r i g e r a t i o n  c a p a c ity  m ight re q u ire  she ren  v a l of ex cess  m oistu re  by

&nging in  an a i r  s tream .
6 . The use o f c h lo r in a te d  w ater was b e n e f ic ia l  a t  a l l  c o n c e n tra tio n s  from 13 

bo 350 p .p .n .  The e f fe c t iv e n e s s  5 min a f t e r  washing in c re a se s  -with c o n c e n tra tio n
in c re a se d  b e n e f i t s  may w ell be o b ta in ed  w ith s to re d  c a rc a s s e s .

D atte

2.
3.

4.

[■son, J  .Ti 
3 r .  F o u l.

(1968)
c

R eferences

C h lo r in a tio n  o f w a te r used fo r  
129.

p o u ltry  p ro c e ss in g .

m in is try  o f A g r ic u ltu re  f i s h e r i e s  and Food. Food S tandards Committee R eport
on P r e s e rv a t iv e s  in  Food (19

(1970)Hudson, R .A ., Ingram , h.C . and K i tc h e l l ,  
sam .-lin • tech n iq u e  (u n p u b lish e d ).

G a llag h e r, I .f i .C . (1968) Ph.D . th e s i s  (U n iv e rs ity  o f Cam bridge).

Acknowledgments
J

x c te r io lo g ic a l  c a re ;

e s , who c a r r ie d0 Acknowledgments must be made o f the  a s s is ta n c e  o f Hr. S.i 
^ b the  p a y s ic a l  o p e ra tio n s  and c o n tr ib u te d  iw eas, and o f the col

K i tc h e l l1 s  m ic ro b io lo g ic a l team, p a r t i c u l a r l y  h r .  . . .a .  ¿udson , wr.c no:_.=v.
do r a t i  on ox

j , ^ • Lr
-i ,
° a c te r io 1o " ic a l  exam ination  ana co u n ts .

179



A C O M P A R I S O N  O F  C A R C A S S  C L E A N I N G  M E T H O D S  
U S E D  IN C O M M E R C I A L  ABATTO I R S .
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'(■à) P ap e r tow el p lu s  h o t w a ter (30 see 
-  h ig h  p re s su re  cold, w a te r s r ra y in  
(50 sec) -  paper tow el (30 sec)

(B) 'Ja in  w ater 
(30 sec ) -

h igh  p re s su re  sp ray  
paper towel

(C) warn w ater 
coo led

sp ray  (45 sec ) -  a i:

(2 ) Coil w a ter commercial sp ray  
( ip  sec)

(2 ) Scrubbed -  
(5  sec)

co ld  w ater sp ra y

(F) Car wash brush  warn w a te r (iCb 
sec) -  p ap er towel (1 5  sec )

(G) Cold w ater 
(5  sec)

commercial sp ray

*
Count p la te s in cu b ated  a t  25°C

F ig u re  i

COMPARISON OF OVERALL VISUAL CONDITION

F ig u re  2 
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