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{Btroduction:

From the very beginning the mining company GECAMINES in the south of Shaba (Zaire)
has Paid much attention to the well-being of its workers and employees (36,000 in 1986): In
Teturn the company benifits from an improved motivation and efficiency from its personnel.
O the company distributes frozen beef as well as other commodities such as fish, corn flower,
Milk poweder,...
950 During rainy season (December-June) the quantity of distributed beef amounts up to
a3 tons, during the dry season stocks decrease by more than 50% and are compensated by the
IStribution of fish.
£ The variation in meat production between both seasons is due to the fact that cattle
TOm the ranches arrive at Lubumbashi on foot ("trek") covering a distance of 500 to 700 km
i;s km(day). Due to the lack of water and forage along the route these treks are nearly
POssible during the dry season.
5 This meat consists in 220t deboned and frozen beef for workers-MW (2nd choice) and
30t beef for employees-ME (£op ‘cuts).
A Before 1984 the MW was frozen and delivered in plastic bags containing 40 kg meat each.
. 8 consequence high economic losses due to putrefaction and drip losses occurred at the
ime of distribution. For that reason the GECAMINES called upon the services of the Laboratory
to Hyglene and Technology of Food of animal Origin, University of Lubumbashi (UNILU) in order
lmprove the present situation.
ang This study points at some shortcomings which must be improved both at the abattoir
¢ d@bOning plants. Therefore this study meets the aims of FAO and WHO in establishing
guldelines and recommendations for control of foodstuffs in developing countries (5).

Més?rial and Methods:

4 abattoirs (A, B, C, D) and 4 deboning plants (E, F, G, H) located in Lubumbashi

n checked for one year aiming at a decrease in losses related to faulty procedures.

We At the beginning a new conditioning of MW was introduced in the deboning plants: the
SOt oF plastic bags with MW cuts was reduced to 2, 2.5 and 3 kg respectively. Top cuts were
Teady in portions weighing 2 to 4 kg.

have bee

) The slaughter is carried out on an interrupted dressing line in the abattoirs A, B, C
the lnAlying position, 2 places, in the abattoir D. Because of the lowness of the ceiling in
C énghlllers carcass halves are devided in quarters directly after slaughter. The abattoirs A,
after D don't dispose qf chillers and the refrlgeratign is realized in the deboning plant
ant FraQSpor§ by ordinary truck (5 km). Only abattoir B has one cold chain; its deboning
1s identified by the letter F.

The cooling and freezing capacities of the deboning plants are summarized in table 1.
B The investigations are carried out as follows:
cacteriological contamination of hot beef carcasses immediately after slaughter (loglON/cmzk
aOU“tS for Enterobacteriaceae (VRBG-OXOID, 24 h at 37°C) and Total counts (PCA-0OX01D, 48 h
2. 3t 30°C) on 50 cm2 of the neck, the back and the thigh.

C:Ctériological contamination of beef carcasses after slow chilling at the abattoir B was
3 TTied out as described for hot carcasses.

agctei‘..iOlogical contamination of hot carcasses after transport by ordinary truck from
4. attoir C to the deboning plant G (5 km) was carried out as described for hot carcasses.

iOre temperature of fore- and hindquarters after 20 and 44 hours of chilling was measured
5. x! the deboning plant G with a thermocouple.
CZ‘i?erioloc__;ical contamination of deboned meat after packing (logjgN/g): counts for Faecal
of iforms (VRBG-OXOID, 24 h at 44°C) and Total counts (PCA-OXOID, 48 h at 30°C) on 10 grams
6. the surface of MW and ME.

tgre temperature after 24 and 48 hours of freezing of the deboned meat was measured with a
i €rmocouple.

agzr Sausages containing VRBG-OXOID were used for evaluation of Enterobacteriaceae per cm?

Walirdlng to the OLGAARD Method (10, 11, 13) on the deboning surfaces (SUR), soil (SOI),

Afy S (WAL), knives and hooks (KNI), clothings (CLO) and hands of the workers (HAN) .

€r 10 checkings the deboning plants have been graded according to the number of Entero-

8. acteriaceae per cm<.
€ statistic evaluation of the results was made by use of the STUDENT t-test.

R
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The results of the investigations are summarized in the tables 25,3, ¥4, "5 and 6.
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Contin The term "Strategy for improvement" is used to indicate that the present work will be
Droc Ued for a long period in order to ameliorate the local conditions of meat production and

essj ; :

~=SSing byt also to change inadequate habits.

Shoy, The results of the bacteriological contamination of hot beef carcasses (table 2)
il
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Ost Sailttle variation between the 4 abattoirs applying similar slaughtering techniques: in

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




The high counts observed on the neck were mainly caused by repeated contact of sklie forequarter
with the soil at the time of sectioning carcass halves into guarters 7).+ 2Our results showed
that the initial contamination on most sites was slightly higher compared to the results
observed by other authors (s 7 = Su)un -

Slow refrigeration is used in all deboning plants; in contrast with other data (9. 12)
the bacterial counts increased following a chilling period of 20 hours and was most obvious or
the neck (table 3). The adverse effect of chilling can be explained by the high initial tem=
perature at the start of cooling and by the considerable loading of the chiller (table 1).

At the time of deboning, generally less than 20 h after slaughter, core temperatures
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. !

Transport of hot carcasses from abattoirs C to the deboning plant G (5 km) by ordinary
truck resulted in a very significant increase of the microbiological contamination (table 4)-
Nevertheless counts on retail cuts after deboning differred not significantly from those wher€
chilling was performed before transport.

Table 5 shows that the MW was more contaminated (P 0.01) than the ME coming from
hindquarters; the values didn't meet the standards proposed by the ICMSF (6). For the ME
results were more acceptable.

It has to be stressed however, that prolonged cooking applied by the local populati
for MW decreases the impact of the high microbiological contamination.

In order to obtain a core temperature below -6°C or -10°C as required for frozen me
(1, 3, 6) it is necessary to freeze for a minimum period of 48 h under good operating condit”
ions (maximum 200 kg/m3).

Counts of Enterobacteriaceae per cm? obtained with the agar sausage technique(10, 4
13) given in table 6 revealed the non hygienic practices in the deboning plants. On the oth?ﬂ
hand these checks have a psychological effect on the workers but they also enable a classifi®
ation among the deboning plants.
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Conclusion:

The measures actually taken in order to improve the commercial techniques already t
result in the decrease of important economic losses but don't actually result in a Signlfican
improvement of the bacteriological status of the meat.

At the moment the GECAMINES urges the producers to adapt their deboning facilitie
already some efforts are being made: new abattoir with cold chain under construction (plant
air conditioning (plant F), new deboning plant and new chiller (306 m3) in plant E.

However, one has still to face a number of restrictive factors such as the absence ~
strict and modern legislation, the insufficiency of the veterinary inspection, the reluctan®
to changing wrong habits, the local consumer with little or no exigence.
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Table 1. Cooling and freezing capacities of the deboning plants

Chilling room Freezing room
E F G H E F G H

1 160 149 49 55 il 194 207 120 114

2 378 379 115 153 2 52.9 584 328 Zl=3

3 500 530 160 200 g a5 105 59 49

4 0.,.32 0.28 031 0. 28 8 ND ND -9.6:+2.4 -11.0%5.9

5 D «J-6 042, Teall? .77 2 ND ND +8.4x3.1 + 6.8%5.9
6 12-14 ND 14-18 ND 10 ND ND -7.9%2.2 ND
1 Floor area (mz), 2 Cubic capacity (m3); 3 Maximum number of quarters stored
usually in the chillers; 4 Area for one quarter (mz); 5 Volume for one quarter
(m3); 6 Mean temperature of the air after loading (FC ) 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); 10 Monthly mean temperature at 7.30 a.m. [ ) 1Y
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Table 2. Bacteriological contamination of hot carcasses immediately after slaughter(logloN/Cm

Enterobacteriaceae Total counts
Neck Back Thigh Neck Back Thigh
A 2.35 1£70.89 otonS; olaa’ “1705"% 062 6.06 + 0.75 4.36 + 0.75 4,47 ¢ 0.8

n=15 n=5 n=5 n=15 n=10 n=10

B 2.44 i 0.8 0.88 + 0.84 1.18 + 0.87 5.46 + 0.48 47397 4+ 704 4.60 % 0.67
n=10 n=10 n=10 n=10 n=10 n=10

€ 2.62 & 0.70 0.93 + 0.94 1.44 + 0.66 5.28 % 0.52 4.26 + 0.89 4. Tdass 0.8}
n=15 n=15 n=15 n=15 n=15 n=15
D 2.70 £ 0.33 ND ND 5.93 + 0.74 ND ND

n=>5 n=5
the

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

206




of
200 quarters

i

11nat

Ao 8rm<n 11382

tal counts

1 Q

3.58 + 0.88%* 6.,

contamination of meat after r logygN/cm<)
MW ME
Faecal coliforms 4.89 + 0.70 3.53 #110%*
n=115 n=60
Total counts P20V E 0.98 6.51 & 0.84%%
** very ignificantly different (P 0.01)
(°C) in deboning plant H after 24 h and 48 h respectively of
-4.7 and -9.9 under good operating conditic i MALID D
Ta
dblpr . v . . ation & n dimet v e -~ / , .

T——==_9. Evaluation of Enterobacteriaceae per cm? in the n I L %6 51t examin-
ation and classification of the deboning plants according to the number ntero-
bacteriaceae per cm4
* laceae C 1ficatic

SOI WAL KNI CLO HAN SUR SOI WAI KNI CLO HAN .
E 1 111 10 19 120 48 E 4 2 3 2 2 2 15
E 31 137 9 68 15 3 F 1 3 ; 3 1 1 18]
G 470 376 7l 10 222 188 G 3 4 1 1 3 3 15
H s B 38 F0* =130 Sl H 2 1 3 4 4 1¢
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