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¿Stroduct i o n :

has From the very beginning the mining company GECAMINES in the south of Shaba (Zaire)
ret Paid much attention to the well-being of its workers and employees (36,000 in 1986): In 
So f'n the company benifits from an improved motivation and efficiency from its personnel, 
min. 6 comP any distributes frozen beef as well as other commodities such as fish, corn flower 

-LK p o w e d e r , . . .
25o During rainy season (Dece m b e r - J u n e ) the quantity of distributed beef amounts up to
diet °uS ' during the dry season stocks decrease by more than 50% and are compensated by the 

“tribution of fish.
from th The variation in meat production between both seasons is due to the fact that cattle 
(25 w / f  ranches arrive at Lubumbashi on foot ("trek") covering a distance of 500 to 700 km
imn ™ /d? y ) - Due to the lack of water and forage along the route these treks are nearly 

^ussible during the dry season.
in Jnt , Thls meat consists in 220t deboned and frozen beef for workers-MW (2nd choice) and 

ut beef for employees-ME (top cuts).
As a Before 1984 the MW was frozen and delivered in plastic bags containing 40 kg meat each. 
time “ s e q u e n c e  high economic losses due to putrefaction and drip losses occurred at the 
of H v n ■ dlstrifc,ution• For that reason the GECAMINES called upon the services of the Laboratory 
to im lene and Technology of Food of animal Origin, University of Lubumbashi (UNILU) in order 

improve the present situation.
and riok This study points at some shortcomings which must be improved both at the abattoir 
9uidei. lng P l a n t s - Therefore this study meets the aims of FAO and WHO in establishing 

e lines and recommendations for control of foodstuffs in developing countries (5).
Mat-
— ^j-al and M e t h o d s ;

have ho 4 adattoirs (A - B > c - D) and 4 deboning plants (E, F, G, H) located in Lubumbashi 
en checked for one year aiming at a decrease in losses related to faulty procedures, 

''sight *"*le d e g in n in 9 a hew conditioning of MW was introduced in the deboning plants: the
°- plastic bags with MW cuts was reduced to 2, 2.5 and 3 kg respectively. Top cuts were 

ady in portions weighing 2 to 4 kg.

and in l he slaughter ls carried out on an interrupted dressing line in the abattoirs A, B C 
the chitTln9 P ° s l t l o n ' 2 Places, in the abattoir D. Because of the lowness of the ceiling in 
C and n a!!“ tcarcass halves are devided in quarters directly after slaughter. The abattoirs A, 
after t d0n t  dlaP ° se of chillers and the refrigeration is realized in the deboning plant 
Plant ^ a n sp°ft by ordlnary truck (5 km). Only abattoir B has one cold chain; its deboning 

is identified by the letter F.
The cooling and freezing capacities of the deboning plants are summarized in table 11. B 1 he investigations are carried out as follows:

countf1? 1091031 contamination °f hot beef carcasses immediately after slaughter (log:nN/ c m 2 )• 
, at 3n?o: E bferobactariaceae (VRBG-OXOID, 24 h at 37°C) and Total counts (PCA-OXOID7 48 h
2 . Bact • o n .50 cm of the n e ck, the back and the thigh.
, Car^ ^ ° l ° 3 ical contamination of beef carcasses after slow chilling at the abattoir B was
3. ecl out as described for hot carcasses.
„ abatto10l^ 9iCal contamination of hot carcasses after transport by ordinary truck from 
4 - Core c the deboning plant G (5 km) was carried out as described for hot carcasses.
, in the ™ p ^ rature °f fore- and hindquarters after 20 and 44 hours of chilling was measured 

e deboning plant G with a thermocouple.
c o i i ^ 10lo? lcal contamination of deboned meat after packing (log10N / g ) : counts for Faecal

‘4 ‘C| *"a T °tal » «  30-C, on iS S i «

7 thermocoupletUre after 24 ^  48 h °UrS ° f freezing of the deboned meat was measured with a

ac c o r d ^ a?eS^ ° n"ai"ing VRBG_0X0ID «ere used for evaluation of Enterobacteriaceae per cm2 
Walis !"he 0LGAARD Method (10, 11, 13) on the deboning surfaces (SUR), soil (SOI),
After knives and hooks (KNI), clothings (CLO) and hands of the workers (HAN),

s bacteri checkings the deboning plants have been graded according to the number of Entero- 8. eriaceae per cm^.
statistic evaluation of the results was made by use of the STUDENT t-test

^SShlts:

The results of the investigations are summarized in the tables 2, 3, 4, 5 and 6.

sh

'hbinued^F term "Strategy for improvement" is used to indicate that the present work will be 
°Cessinrr Sr 3 long Petfbd in order to ameliorate the local conditions of meat production and 

ug nut also to change inadequate habits.
l°Wed ii?t,results of the bacteriological contamination of hot beef carcasses (table 2)
’St b a s é e s  varlatlon between the 4 abattoirs applying similar slaughtering techniques: in 

however, the bacterial load of neck was significantly different from other sites.



The high counts observed on the neck were mainly caused by repeated c °n?act of the foreq ar^ 
with the soil at the time of sectioning carcass halves into quarters (7). Our results s 
that the initial contamination on most sites was slightly higher compared to the results
observed by other authors (4, 8). t ... = , a  12)

Slow refrigeration is used in all deboning plants; in contrast with other data 9, Qn 
the bacterial counts increased following a chilling period of 20 hours and was most obvio 
the neck (table 3). The adverse effect of chilling can be explained by the high initia 
oerature at the start of cooling and by the considerable loading of the chiller (table )•

At the time of deboning, generally less than 20 h after slaughter core temperatu 
were in all cases superior to the maximum of + 7°C stipulated by the Directive 83/90/EEC (2) 
This short period is due to the lack of available chilling rooms. ordinary

Transport of hot carcasses from abattoirs C to the deboning plant G (5 km) by ordi 
truck resulted in a very significant increase of the microbiological contamination (table ' 
Nevertheless counts on retail cuts after deboning differred not significantly from those wher

chilling^waSgPerformed^be^ ^  ^  W gS contaminated ( P ^ O . O l )  than the ME f^°m th<?
hindquarters; the values didn't meet the standards proposed by the ICMSF (6). For the ME

results be°stressed however, that prolonged cooking applied by the local p o p u l a t e 11
for MW decreases the impact of the high microbiological contamination. , meat

In order to obtain a core temperature below -6 C or -10 C as required for fro e ®
(1, 3, 6) it is necessary to freeze for a minimum period of 48 h under good operating

' ^ C o u n t s  of Enterobacteriaceae per c m 2 obtained with the agar sausage technique« 1 0 ^ 1 ^  
13) given in table 6 revealed the non hygienic practices in the deboning plants. On the t 
hand these checks have a psychological effect on the workers but they also enable a classify 
ation among the deboning plants.

C o n c l u s i o n : ,
The measures actually taken in order to improve the commercial techniques already 

result in the decrease of important economic losses but don't actually result in a signifi
improvement of the bacteriological status of the. meat. ^ t f a r i H 1 .ies an?

At the moment the GECAMINES urges the producers to adapt their deboning faciliti E)( 
already some efforts are being made: new abattoir with cold chain under construction (p 
air conditioning (plant F), new deboning plant and new chiller (306 m ) in plant E. of

However, one has still to face a number of restrictive factors such as the abs e
strict and modern legislation, the insufficiency of the veterinary inspection, the relucta 
to changing wrong habits, the local consumer with little or no exigence.

Table 1. Cooling and freezing capacities of the deboning plants

Chilling room Freezing room

160
378
500
0.32
0.76

12-14

149
379
530
0.28
0.72
ND

49
115
160
0.31
0.72

14-18

H

55 
153 
200 
0.28 
0.77 
ND

1
2
7
8 
9

10

194
529
95
ND
ND
ND

207
584
105
ND
ND
ND

120
328
59

- 9 .6±2.4 
+ 8 .4± 3.1 
-7.9± 2.2

H

114
273
49

- 1 1 .0±5.9 
+ 6 .8±5.9 

ND

1 Floor area (m2 ), 2 Cubic capacity (m3 ); 2  Maximum number of quarters stored 
usually in the chillers; 4 Area for one quarter (m2 ); 5 Volume for one quarter 
(m3 ); 6n3 ); 6 Mean temperature of the air after loading ( °C ) ; 7 Maximum capacity of 
storage (T); 8 Minimum mean temperature measured in the chillers during one 
month (°C); 9 Maximum mean temperature measured in the^chillers during one 
month (°C); 1£ Monthly mean temperature at 7.30 a.m. (°C).

Table 2. Bacteriological contamination of hot carcasses immediately after s l a u g h t e r (logqo
M/cfH '

Enterobacteriaceae Total counts

Neck Back Thigh Neck Back Thigh ,
4.47 ± °-8 

n= 10
4.60 ± O'67 

n =l0 
n 8l

A 2.35 ± 0.89 0.91 ± 0.44 1.05 ± 0.62 6.06 ± 0.75 4.36 ± 0.75
n=15 n= 5 n= 5 n=15 n=10

B 2.44 ± 0.82 0.88 ± 0.84 1.18 ± 0.87 5.46 ± 0.48 4.39 ± 1.04
n= 10 n= 10 n=10 n= 10 n=10

c 2.62 ± 0.70 0.93 ± 0.94 1.44 ± 0.66 5.28 ± 0.52 4.26 ± 0.89 4.77 ±
n= 15

n= 15 n= 15 n=15 n=15 n=15

D 2.70 ± 0.33 
n=5

ND ND 5.93 ± 0.74 
n=5

ND ND

Mean core temperatures (°C) measured after 20 h and 44 h respectively of chilling f 
forequarters were 11.0 ± 0.5 and 3.0 ± 1.4, and for hindquarters 13.8 ± 0.8 and 3.4 ± 1-J - 
The values were approximately the same in the 4 deboning plants.

tt>e
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ïâble__3. Bacteriological contamination of beef carcasses after slow chilling at the deboning 
plant F (l o g 10N/cm 2 ); 200 quarters, 58 m 2 , 133 m 3 ; n=10

Enterobacteriaceae Total counts

ThighNeck Back Thigh Neck Back
Before ref. 2.44 ± 0.82 0.88 ± 0.84 1.18 ± 0.87 5.46 ± 0.48 4.39 ± 1.04 4.60 ± 0.67

^ t e r  ref. 3.61 ± 1.10* 1.41 ± 0.84° 1.79 ± 0.31° 6.72 ± 0.41** 5.00 ± 0.36° 5.66 ± 0.42**

* significantly different (P 4 0.05)
„* very significantly different ( P ^ O . O l )  

not significantly different

ïàble_4. Bacteriological contamination of hot carcasses after transport from abattoir C to the 
deboning plant G (log^oN/cm2 ); 5 km; n=15

Enterobacteriaceae Total counts
B Neck Back Thigh Neck Back Thigh

fore trans. 2.62 ± 0.70 0.93 ± 0.94 1.44 ± 0.66 5.28 ± 0.52 4.26 ± 0.89 4.77 ± 0.81
trans. 4.48 ±  0.26** 3.08 ± 0.97** 3.58 ± 0.88** 6.58 ± 0.27** 5.38 ± 0.25** 5.57 ± 0.36**

* *
Very significantly different ( P ^ O . 0 1 )

^3fele_4. Bacteriological contamination of deboned meat after packing (log10N /cm2 )

MW ME
Faecal coliforms 4.89 ± 0.70 3.53 ± 1.10**

n= 115 n=60
Total counts 7.20 ± 0.48 6.51 ± 0.84**

** very significantly different (P-40.01)

Core temperatures (°C) in deboning plant H after 24 h and 48 h respectively of freezing 
bg deboned meat were -4.7 and -9.9 under good operating conditions, i.e. MW in plastic
a9s of 2 kg and 100 k g / m 3 .

Evaluation of Enterobacteriaceae per cm2 in the deboning plants at 6 sites of exa m i n ­
ation and classification of the deboning plants according to the number of E n t e r o ­
bacteriaceae per cm2

Enterobacteriaceae_________ _________________classification
SUR SOI WAL KNI CLO HAN SUR SOI WAL KNI CLO HAN TOTAL

1112 111 10 19 120 48 E 4 2 3 2 2 2 15
31 137 9 68 15 31 F 1 3 2 3 1 1 11

470 376 7 10 222 188 G 3 4 1 1 3 3 15
111 38 10 120 376 342 H 2 1 3 4 4 4 18
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