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INTRODUCTION

C a lf brain is  h igh ly susceptib le  to b acte ria l spo ilage. T h is  re su lts  from 
the fa c t  that brain i s  a p a r t ic u la r ly  r ic h  cu ltu re  medium allowing even 
fastid io u s  microorganisms to grow (Rosenow 1919). Moreover, the current 
stunning methods may allow  inocu lation of the brain  with a p o te n tia lly  hazar
dous m ic ro flo ra , w h ils t  e x tirp a tio n  and subsequent handling may imply ye t 
other sources of contamination (Smulders et a l .  1983).

V ir tu a lly  a l l  brains from Dutch veal ca lves are being exported to mainly 
mediterranean countries (Netherlands Commodity Board fo r L ivestock and Meat, 
1983). In general th is  means that the product is  being prepared fo r consump
tion a t 4-7 days post mortem. From a point of view of p ub lic  health i t  is  
extremely im p o rtant,therefore , to safeguard the b acterio lo g ica l q u a lity  of 
c a lf  brain a t le a s t u n t il  the end o f th is  period.

One o f the major determinants o f s h e l f - l i f e  is  the nature and degree of 
the in i t ia l  contamination (Haines 1933, Inqram 1972). Conforming to Good 
Manufacturing P ractice s  may s u b sta n tia lly  reduce the i n i t ia l  contamination 
(S n ijd ers  et a l .  1984). However, a previous study on the kee p ab ility  of c a lf  
brain revealed that s t r i c t l y  hygienic extirp a tio n  and handling would only 
lead to a small improvement of the b acterio lo g ica l condition at 8 days post 
mortem.

Relying on stud ies with b eef,vea l and pig carcasses as well as pigs l iv e r  
the re su lts  o f which are overviewed elsewhere in  the Proceedings (S n ijd ers  
et a l .  1984),treatment w ith a decontaminating agent such as la c t ic  acid may 
s ig n if ic a n t ly  improve the s h e l f - l i f e  o f c a lf  b ra in .

Purpose of the present study was to in vestig a te  the e ffe c ts  of deconta
mination with la c t ic  acid  on the b acterio lo g ica l condition of c a lf  brain i n i t i 
a l ly  and at 8 days post mortem which in p ractice  i s  the la te s t  time of con
sumption. In  view o f the unacceptable d isco lou ration o f f a t ,  observed at 
higher concentrations (Woolthuis and Smulders 1984) a so lu tion  of 1.25 % (v /v ) 
was used. The decontaminating e ffe c ts  of la c t ic  acid  were tested against a 
well known preservation method i .e .  freezing .

MATERIALS AND METHODS

Collection, decontamination and storage
A se rie s  of two experiments was conducted involving  a to ta l o f 120 calves 
of the Dutch F r ie s ia n  (FH-) breed. The animals were stunned by means of a 
captive b o lt . Immediately a fte r  bleeding the ca lves were decapitated . In  the 
f i r s t  experiment a t approximately 1 h post mortem, one person skinned and 
hot boned the heads, s p lit te d  the s k u lls  w ith an axe and removed the b ra in s. 
The second experiment re lie d  on the same procedures with the exception of 
the removal o f the brain  which was ca rried  out by a second person wearing a 
fresh  p a ir o f su rg ica l gloves during each removal to avoid cross contamina
tio n .

The f i r s t  experiment involved a to ta l o f 90 b ra in s . Fourty brains were 
decontaminated fo r 15 s w ith 1.25 % (v /v ) L - la c t ic  acid  spray preDared from 
a stock so lu tion  o f 90 * (Chemie Combinatie Amsterdam) and were allowed to

Table 1 The e ffe c t  of 1.25% v/v la c t ic  acid  (LA) on the bacterio log ica l 
condition o f c a lf  brain as assessed a t day 1 (n=20) or a fte r  / 
days of storage at 3*1°C (day 8;n=20); undamaged hemispheres , me“ 

____________and standard dev iation  (x^s ,as logm cfu/g)__________________________ ——

LA
day 1

Control La

day 8
Cont ro ]^ .

%v X * s 1 X ± s % X *  s %
Aerobic 
colony 
count 30°C

100 3.3 i  0 .7 a&100 3.9 t  0 .5 b 100 7.1 *  0 . 8C 100 6.9 *

7 .lt0 .1 ‘

5.3 Í  o /

Aerobic

40C
85 2.7 t  0 .5 a 95 3.1 i  0 .5 b 100 7 .2 i  0 . 8C 100

Entero
bacteriaceae

25 2.3 i  0 .3 a 50 2.5 i  0 .4 b 100 5.4 i  0 .7 C 100

Lancefie ld  Q 
streptococci 0 < 2.8 0 < 2.8 0 < 2.8 0 < 2

7 Percentage of p la tes appropriate fo r enumeration from which means have & 
ca lcu la ted . -fieantW

A In  horizontal rows fig u res  w ith d if fe re n t  sup erscrip ts  d if fe r  s ig n i^
( p<.025).

Table 2 The e ffe c t of 1.25 % v/v la c t ic  acid  (LA) on the bacterio logica l
condition of c a lf  b rain  as assessed at day 1 (n=20) or a fte r  J  }̂ tl 
of storage a t 3±1°C (day 8 ;n=20); s ite  o f  impact o f  the captiv* 

____________means and standard deviations (X ± s as logiQcfu/g)_______ __________ -
day 1 

LA Control
day

LA 8 Contr£],

Aerobic 
co lony_^  
count 30°C

1? X t s  % X t s % x t s % __

100 4.3 t  0.4a i100 4.6 i  0.3b 100 6.9 * 0.8C 100 7.3 4

Aerobic 
colony 
count 40C

100 3.3 *  0.6a 100 3.6 *  0 .5a 100 7.0 i  o.8b 100 7.5 -

Entero-'
bacteriaceae 60 2.5 ± 0.6a 90 2.6 i  0.3b 100 5.2 *  0.6C 100 5.6 -

Lancefie ld  D 
streptococci 20 3.6  t  0 . 7a 0 < 2.8a 10 3.0 ± 0.1a 10 4.6 4

f  

t o  f

i  ^  

tO .! '

, bee"
v Percentage o f p lates appropriate fo r enumeration from which means have 

ca lcu la te d . . f .cantiy
A In horizontal rows fig ures w ith d if fe re n t  sup erscrip ts d if fe r  sign*'

(p < .05).

With the exception of the la t te r  group of microorganisms, a l l  other 
parameters were s ig n if ic a n t ly  lower a fte r  LAD. Y et , the reduction was c ^  
ab ly le ss  pronounced as compared w ith  previous experiments in  beef.veai

drain fo r 30 s . Fourty brains served as co n tro ls . H alf o f a l l  brains in  each 
o f the treatment groups were sampled at day 1 ,  the other h a lf  a t day 8 a fte r  
7 days o f storing  at 3+10C. In  add ition 10 brains were used to assess weight 
losses during storage.

The second experiment involved a to ta l of 30 brains which were frozen at 
-40°C fo r 7 days and subsequently allowed to thaw a t day 8 . Twenty brains were 
examined b a cte rio lo g ic a lly  (10 a t day 1 and 10 at day 9 ) ,  whereas 10 brains 
were used to assess thawing lo sse s .

Sampling , ,  ,  .
Samples fo r b acte rio lo g ica l examination were excised from two locations of 
the brain v iz  a) the undamaged hemisphere and b) the s it e  of impact of the 
captive  bolt which i s  u su a lly  the cerebellum . Using s t e r i le  sca lp e ls  and 
tweezers cone-shaped samples w ith a base diameter of approximately 2 cm were 
excised . Subsequently 10 g b ra in  tis su e  was macerated in  90 ml of Buffered 
Peptone Water (van Leusden et a l .  1982) in  a Stomacher (Gerats and Sn ijders 
1978) and allowed to re su sc ita te  fo r l j -2  hours a t ambient temperatures.

Bacteriological examination
Numbers of colony forming u n its  (c fu ) of the fo llow ing microorganisms were 
assessed in  the macerate f in a l l y  obtained: a) Aerobic colony count a t ^ C : i n  
poured p lates of Tryptone Glucose Beef E x tra c t agar (D ifco  0002-01); incubation 
3 d a t 30°C. b) Aerobic colony count a t 4°C : in  poured p lates of 
Tryptone Glucose Beef E x tra c t agar (D ifco  0002-01); incubation 
12-14 d a t 4°C. c) Enterobacteriaceae: in  poured p lates o f V io le t Red B ile  
Glucose agar (Oxoid CM 485) w ith o ve rla ye r ; incubation 1 d a t 37°C (Mossel et 
a l .  1962). In addition a l l  samples showing p lates contain ing 7 or more Entero
bacteriaceae colonies (logiocfu/g> 1 .8 ) were tested fo r salm onellae. For th is  
purpose the remaining macerate was incubated at 37°C during 24 hours whereupon 
1.0 ml was inoculated in 10 ml Muller-Kauffmann broth (Oxoid CM 343) and incu
bated a t 43°C fo r another 24 hours. A fte r p lating  on B r i l l i a n t  Green anar 
(Oxoid CM 329) and incubation during 24 hours a t 37 °C , ty p ica l colon ies were 
tested by agg lutination and type o f growth in  K lig le r  Iron agar tubes (D ifco 
0086-01). c )  Lancefie ld  group D stre p to co cc i: on soread p la tes of Kanamycin 
Aesculin Azide agar (Oxoid CM 481) ; incubation 18 to 20 hours at 37°C; a l l  
typ ica l colon ies i . e .  p o rc e la in - lik e  w ith black halos were regarded to be 
Lancefie ld  D streptococci (Mossel et a l .  1978).

Mathemathical analysis o f  data
Colony counts were exDressed in  colony forming un its  (c fu ) per gram tissu e  
and then converted to logarithms base 10. To determine s ig n ifican ce  in d if fe 
rences between counts these were analysed using S tu d en t-t-te sts . Samples with 
le ss  than 7 colonies on the f i r s t  decimal d ilu t io n  p late  and therefore  inaporo- 
p ria te  fo r colony assessment (Mossel and Drion 1954) were assigned counts 
corresponding with the l im its  o f detection ( fo r aerobic colony counts a t 30 
and 4°C, Enterobacteriaceae on one side and Lancefie ld  D streptococci on the 
other 1.8 and 2.8 log cfu/g re sp e c t iv e ly ) .

RESULTS AND DISCUSSION

Tables 1 and 2 present the e ffe c ts  o f la c t ic  acid  decontamination (LAD) on the 
b acterio lo g ica l condition o f c a l f  b rain  as assessed at both undamaged (hemi
spheres) and damaged locations ( s i t e  o f impact of the captive  b o lt ) .

Not su rsp ris in g ly  the leve l of i n i t i a l  contamination at the s it e  of impact 
of the captive  bolt was s ig n if ic a n t ly  higher fo r a l l  parameters examined. Some 
faecal contamination may occur during the stunning process as may be seen from 
the p o s itive  Lancefie ld  D streptococci count. However in  none of the samples 
a t any sampling moment salmonellae were found. This supports e a rn e r  findings 
(Smulders and Woolthuis 1984) in d ica tin g  that the introduction of salmonellae 
may be re str ic te d  su b sta n tia lly  provided aJequate cleaning and d is in fe c t io n  of 
lo r r ie s  and Good Manufacturing P rac tice s  during slaughtering are observed.

found * l4b i
>nt*

pig s lau gh terline  where decreases of more than 1 log u n it were found 
s im ila r  concentrations as that used in  the present study (S n ijd e rs  et

Although some delayed e ffe c t  o f LAD as observed in  previous exP -ent 
(Smulders and Wnolthuis 1984, Sn ijd e rs  et a l .  1984) may have been ore* 
e a r l ie r ,  s ig n if ic a n t  d iffe rences  were on ly present in  the damaged t is s  
a t day 8 post mortem fo r p sych rop h ilic  and Enterobacteriaceae at i or1'
counts. Moreover LAD samples exh ib ited  an unacceptable brown d isco lour3 
Several favcto rs may have e ffected  th is  s itu a t io n . As substantiated 
by the high b acte ria l numbers in  a previous (Smulders et a l .  1983) anfl ft 
sent experiment, brain i s  extrem ely prone to b acte ria l spo ilage. Moreo

actiomay not have penetrated s u f f ic ie n t ly  into the numerous g yri and su lc i 
et a l (1956), d iscussing various a c id s , stated  that the p rese rvative  “ “ 'for 
acids might among other fa c to rs  depend on the demands o f microorganism .fV 
nutrien ts and the extent in  which these nu trien ts are a v a ila b le . Ir?9r a .^ y  
la r ly  mentioned the B vitam ins and a l l ie d  substances. The easy av a il aJ> thgS 
o f B v itam ins , abundantly a v a ila b le  in  c a lf  b rain (Souci et a l 1969] ,
have in te rfe red  w ith the decontaminating potentia l of LA. jit y  0

Table 3 presents the e ffe c ts  o f freesing  on the b acterio lo g ica l Qu 
brain  assessed a t both damaged and undamaged brain  loca tio ns .

■ ca lfTable 3 The e ffe c t  of freezing  on the b acterio lo g ica l condition of ^  
as assessed at two locations a t day 1 (n=10) and a fte r  7 
storage at -40°C (day 9 ;n=8 ) ;  mean b a cte ria l counts and stan 

____________deviations (x ts  as log ipcfu/g)______________________________

Df*1

day 1 day 9

Aerobic 
colony 
count 30°C

Aerobic
colony

Entero-,
baateriaceae

Lancefie ld  D 
streptococci

damaged tis su e  
x * s

undamaged t .  
% X t s

damaqed tis su e  
% i t s

un
r

100 3 .4  ± 1.0 50 2 .4  t  0 .4 100 3.3  *  0.6 80

30 2 .2  ± 0 .2 0 <1.8 30 2 .1  t  0 .2 0

20 2.1 *  0.1 0 <1.8 20 2.0 t  o . l 0

10 2.8 0 <2.8 10 2.8 0

7 Percentage of p la tes appropriate fo r enumeration from which means 
calcu lated

j  2 v
F i r s t l y ,  when comparing the data of Table 3 with those from Tables 1 * 
b ene fic ia l e ffe c t of improved hygiene (e x t irp a tio n  with g loves) as ob 
in an e a r lie r  study (Smulders et a l .  1983) i s  evident. y.

As a lso  reported fo r other v a r ie ty  meats (Hanna et a l .  1982) f r ®eL  a1 
s u its  in  an extended s to ra g e - life : a t both locations and w ith regard 5e0̂  e 
b acterio lo g ica l parameters examined,no s ig n if ic a n t  d iffe rences were P 0f y, 
between day 1 and day 9. However thawing loss (expressed as percentad l-? iir 
in i t ia l  weight) was on average 5 .1  % which i s  somewhat higher t^anf £er- cf1 
weight loss (expressed as percentage of the i n i t ia l  weight) found a f \>e ,5 
storage. Possib ly  by applying adequate freezing  systems thawing loss eV° 
reduced. In  view of public health the meat industry is  advised to ma 
to obviate these economical impediments.
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