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SUMMARY:

F i l t r a t i o n  a t  2 bar  by a 10,000 Dal t on  p o l y s u l f o n e  membrane o f  a d e f f a t e d  meat and o f f a l  at 

b a t o i r  waste cook i ng b r o t h  has produced a d e p o l l u t e d  permeate ( l e s s  than 10 mg o f  t o t a l  suspe*1 

ded s o l i d s  and BODb 120 mg 0 ^ / 1 )  and equal  volume o f  a p r o t e i n  c o nc en t r a t ed  r e t e n t a  t e . Upg ra di  l> 

and f u l l  u t i l i z a t i o n  (zero  e f f l u e n t )  has been achi eved o f  both permeate and r e t e n t a t e ,  the fof  

mer as a per f o r man t  n u t r i e n t  b r o t h  f o r  m i c r o b i o l o g i c a l  c u l t u r a  media,  the l a t t e r  as a p r o t e i * 1 

e n r i c hed  (5% w/w) f o r m u l a t i o n  wat er  f o r  a batch o f  i n t e r m e d i a t e  mo i s t u r e  food prepared w i t h  t* 

r e l a t e d  cooked meats and o f f a l s .
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INTRODUCTION:
ci

The u t i l i z a t i o n  o f  r eproved meats and o f f a l s  i n a b b a t o i r  o p e r a t i o n  i mp l i e s  a high temper a^
ba

re p rocess i ng  to d es t r oy  mi c r o o r ga n i s mes , t o x i n s  and enzymes.  Cooking b r o t h  t h e r e f r o m i s  a he* 

vy p o l l u t a n t ;  even d e f f a t e d ,  i t  has a high c o n t e n t  i n both BODS and suspended s o l i d s  p e r d f
Or

ding t h e i r  emi ss i on  in the p u b l i c  sewage network .

U l t r a f i l t r a t i o n  i s  an o p e r a t i o n  which c o nc e n t r a t es  suspended s o l i d s  and p r o t e i n  i n the re'  

t e n t a t e  and p rov i des  a d e p o l l u t e d  permeate.  To a f f o r d  the cos t  o f  t h i s  o p e r a t i o n  the r e t en t a t *  

w i t h  improved s o l i d s  and p r o t e i n  c o n t e n t ,  can be i n c o r p o r a t e d  i n the meat meal cake or  f u l l )
f t

u t i l i z e d  as an e n r i c hed  f o r m u l a t i o n  wa t e r  f o r  i n t e r m e d i a t e  mo i s t u r e  food ( IMF) i f  a s u i t a b l 1
, re

balance o f  p e r m e a t e / r e t e n t a t e  i s  achi eved f o r  t h i s  purpose.  The pH, n i t r o g e n ,  phosphorus and
t i

potass i um c o n t e n t  o f  the permeate,  which o b v i o u s l y  i n c l u de s  smal l  amounts o f  n u c l e o t i d s ,  purl* 

and p y r i m i d i c  bases and B-group v i t a m i n s ,  p r ov i de  a va l u ab l e  n u t r i e n t  b r o t h  f o r  m i c r o b i o 1o g i c1 

c u l t u r e  media.  Our aim i s  to  upgrade both r e t e n t a t e  and permeate i n  the above ment i oned way.

MATERIALS and METHODS:

Meat and v i s c e r a  r e j e c t e d  by the v e t e r i n a r y  a b b a t o i r  i n s p e c t i o n ,  i n c l u d i n g  ma i n l y  l ean mea'
, 01l ungs ,  l i v e r s  and un- marke t ab l e  o f f a l s  ( b l oody  meat t r i mmi ng s ,  udders and t a l l o w )  were press^'  

cooked in 30% t h e i r  we i gh t  o f  wa t e r  a t  1210C f o r  120 minut es  ( t o  reach 120°C f o r  30 minut es  ’ 

the c o l d  p o i n t ) .  The cooked meats were d r a i ned  and gr i nded' !  and processed; . '  i n t o  IMF f o r  dog5 

( Ba r r e t o  e t  a l . ,  1989) ;  the b r o t h  was c h i l l e d  to 10°C, s t r a i n  d e f f a t e d ,  ana l ysed f o r  t o t a l  s^1 

pended s o l i d s  and B0D5 a cco r d i ng  to Anonimous ( 1960) ,  and f o r  dry m a t t e r ,  raw p r o t e i n  (Nx6.2= 

f a t  and ash accor d i ng  to A0AC methods ( 1960) ,  r e - hea t ed  to 45°C and f i l t r a t e d  a t  2 bar  i n  Pe

10,000 d a l t o n  p o l y s u l f o n e  membrane i n o r d e r  to  get  h a l f  t he volume i n  the r e t e n t a t e  (because 

t h a t  was the average volume o f  the enr i ched  f o r m u l a t i o n  wa t e r  necessary  to  i n c o r p o r a t e  the wP
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_De 1 e mass o f  the co r r esponden t  cooked meats i n t o  a batch o f  IMF o f  the p r e - s e t  compos i t i on  presen 

ted in Table 1.

Both r e t e n t a t e  and permeate was ana l ysed f o r  dry m a t t e r ,  raw p r o t e i n  ( Nx6 . 25 ) ,  f a t  and ash.  

T° t a l  suspended s o l i d s ,  B0D5 {5 days a t  20°C) were determi ned on l y  on the permeat e(Tab!e 2) .

The permeate was used to prepare the f o u r  most consumed media i n food and wa t e r  a n a l y s i s  by 

reP1acing the wa t e r  and the meat e x t r a c t  i n t h e i r  f o rmu l ae .  Ten a n a l y s i s  o f  wa t e r  and food acco 

r d i n 9 to Standard Methods o f  Amer i can Pu b l i c  Heal t h  A s s o c i a t i o n  (1960 and 1984) ,  and p l a t e  

ab c°unts o f  two suspensi ons o f  St aphy l ococcus  aureus coagul ase p o s i t i v e  has been per formed using 

pedti le expe r i men t a l  media and t h e i r  commercial  c o u n t e r p a r t s ,  a t  the same t i me ,  f e a t u r e d  by the sa- 

diPme Pe r s on to compare r e s u l t s ,  

for

eiO ¿ i sULTS and DISCUSSION :

t f  F l 9ures i n Table 2 show the u l t r a f i l t r a t i o n  o f  the cook i ng b r o t h  enables both to c o n t r o l  the

Pol1u t i on  o f  a heavy p o l l u t a n t  e f f l u e n t  and to upgrade the r e t e n t a t e  as a source o f  h igh v a l u a 
ble nP r o t e i n  to i n c o r p o r a t e  i n  meat meal o r  i n  IMF.

The h a l f  and h a l f  r e t e n t a t e  and permeate enable a double upg rad i ng :  the r e t e n t a t e  as e n r i -

a t11 f o r m u l a t i o n  wa t e r  o f  an IMF, p r o v i d i n g  6% o f  the raw p r o t e i n ;  the permeate as a n u t r i e n t
b 3 5 ̂  ^

he* TOr m i c r o b i o l o g i c a l  c u l t u r e  media owl t fc zero e f f l u e n t ,  zero p o l l u t i o n .

c l 1 Tbe c u l t u r e  media p repared w i t h  the permeate per f orm as we l l  as the co r r esponden t  commercial
ones

as shown i n Tables 3, 4,  5 and 6.

re'

at< ¿SUCUjs io n s :

11! Ul t r a f i l t r a t i o n  i s  a c onv en i en t  way to reduce the p o l l u t a n t  charge o f  the d e f f a t e d  b r o t h

b l 1 ° m r e Proved meat and o f f a l  cookers .  The cos t  o f  t h i s  o p e r a t i o n  i s  amor t i zed  by upgradi ng the

nd t e n t a t e  as a source o f  p r o t e i n  f o r  animal  feed and the permeate as n u t r i e n t  base to p repara -  
t  i 0 n n f

r i ‘ ur  m i c r o b i o l o g i c a l  c u l t u r e  media.

id
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Table 1 - I n t e r me d i a t e  Mo i s t u r e  Food Composi t i on T¡

Raw M a t e r i a l s  Addi  t i  ves Chemical  c ompos i t i on  Te

Udders (cow) ............ 20 Pr o py l en eg l y c o l  ................ . .  . 3 pH (20°C)  ..............

Ta l l ow .......................... 10 B i - c a l c i u m  phosphate . . . . . . 1.6 aW (25°C)  .............. . . .  0.89

L i v e r s  ( c a t t l e )  . . . 10 C i t r i c  ac i d  ......................... Mo i s t u r e  ................ . . .  35.0%

Lungs ( swi ne)  ......... 10 Car rageen .............................. . . . 0.6 Raw p r o t e i n  ......... . .  . 23.0%

Ret en í a t e  ................... 8 S a l t  .......................................... Fat  ............................ . . .  13.0%

Reproved beef  ......... 4 Potassium so rba t e  ............ . . . 0.3 Carbohydrates  . . . . . .  24.5%

F a t - f r e e  soya meal 33 Meat f l a v o u r  ....................... Ash ............................

Rice g r i t s  ................ 5.5 Dye (Ponceau 4R) .............. . . . 0.025

Premix .......................... 0.06 B u t y l - h i d r o x y a n i s o l  . . . . . . .  0.020

B u t y l - h i d r o x y t o l u e n e  . . . . . .  0.020

Dr i ed g a r l i c  ....................... . . .  0.015

Table 2 - Chemical compos i t i  on

Dry ma t t e r
%

Raw p r o t e i n
%

Fat
%

Tot a l  ash
%

B0D5 

mgOg/ l *
TSS

mg/ 1**

De f f a t ed l i q u o r 5.7 3.56 0.1 0.70 3000 4000

Ret en í a t e 10.2 5.05 0.4 0.68 - - - -

Pe rmea te 3.1 0.78 0.0 0.65 1 20 10

* B0D5 - Bi ochemi ca l  Oxigen Demand (5 days a t  20°C)

* *  TSS - To t a l  Suspended So l i d s

Table 3 - Enumerat i on o f  St aphy l ococcus  aureus by p l a t e  count  on t e l l u r i t e  g l y c i n e  Bai rd-Park® 

Medi urn

Commerc i a 1 Exper i ment a l

Suspension o f  s t r a i n  1
11 9x1063

coagulase + (CFU/cm )
120x10°

Suspension o f  s t r a i n  2
3

coagul ase + (CFU/cm )
115x10' 116x10'

544



e 4 -  Ent erococcus group 

de dex t r ose  b r o t h )

o f  v.!a te r  ( p r esumpt i ve  t e s t  i n azi
Tab! , Most Probable number i n 100 cn

Tab!

N°

Ta b l

e 5 - C o l i f o r m  group b a c t e r i a , Host  Probable ’lumber in 100 cm3 o f wat er (p r esumpt i ve t e s t

in l a c t o s e  b r o t h )

Table 4 Table 5

A nal  y s i s  Commercial  Exper i menta l Comme re i a 1 Exper i menta l

1 < 2 4 2 21 33
2 <2 z-2 12 14
3 <2 <2 9 9
4 2 2 7 5
5 4 6 < 2 z 2
6 7 9 2 4
7 5 5 <2 z 2
8 9 1 2 z 2 z 2
9 z 2 42 5 5

10 9 8 5 7

e 6 - To t a l  P l a t e  Count  (Colony Forming Un i t s  per  gram) in Tryptone Glucose E x t r a c t  Anar

Ana l ys i s Comme re i a 1 Exper i ment a l

1 4 0 x l 0 4 4 9 x 1 0 4
2 11x 10 4 12x10 4
3 6 5x10 3 7 û x l 0 3
4 90x10 3 1I x l O 4
5 86x10 3 76x10 3
6 71 x T 0 4 75x104
7 9 3 x l 0 4 105
8 3 7x10 4 42x104
9 54x10 3 63x103

10
68x103 75x10 3
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