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Domaca industrija mleka

e 27 mlekara — 65% trzisSnog udela

e 70% sertifikovan HACCP

 30% uveden bez sertifikata

e Opterecenje — konsultanti + lab analize

e Korist — povecana bezbednost proizvoda
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Domaca indiustrija mesa

e 77 proizvodaca mesa

e 93.5% sertifikovan HACCP

* 6.5% implementiran bez sertifikata
e OpterecCenje —oprema i objekti

e Korist — povecana bezbednost proizvoda,
povecana radna disciplina zaposlenih
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The level of food safety Food safety

knowledge
knowledge among meat handlers among meat

handlers

* Nivo obucenosti 64% od max 100%
e Bolja obuka u proizvodnji nego u maloprodaji

e Samo 58% dovodi u vezu rast temperature sa
porastom broja mikroorganizama

 Svega 5.5% zna da se kvar mesa ne
moze uvek detektovati vizuelno,
mirisom ili ukusom
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Meat Science 114 (2016) 54-57
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journal homepage: www.elsevier.com/locate/meatsci

e 130 proizvodaca mesa

e 220 maloprodaja mesa

e 48.246 mikrobioloskih analiza

e 41 mesec pre i 43 meseca posle HACCP
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Table 2
Relative contribution of aerobic colony counts in meat establishments before and after mandatory implementation of HACCP,
Class | Class 1l Class Il Class IV Total
Meat plants Food contact surfaces

BH* 0(0%) 238 (9.55%) 1190 (47.73%) 1065 (42.72%) 2493 (100%)
AHP 1869 (50.9%) 1670 (45.48%) 118 (3.21%) 15 (0.41%) 3672 (100%)
¥? = 4792.986; P < 0.001
Hand swabs
BH* 0(0%) 7(2.53%) 124 (44.77%) 146 (52.71%) 277 (100%)
AHP 13 (2.6%) 1(0.2%) 485 (97%) 1(02%) 500 (100%)

Yates' y* = 331.364; P< 0.001

Cooling facilities

BH? 0(0%) 20 (9.76%) 121 (59.02%) 64 (31.22%) 205 (100%)
AHP 290 (89.23%) 35 (10.77%) 0(0%) 0(0%) 325 (100%)
%% = 476.34; P< 0.001

Meat retail Food contact surfaces
BH? 0(0%) 181 (1.7%) 3550 (33.41%) 6806 (64.89%) 10,627 (100%)
AHP 7488 (39.42%) 8812 (46.39%) 720 (3.79%) 1975 (10.4%) 18,995 (100%)

%% =19,575.262; P< 0.001

Hand swabs

BH? 0(0%) 33 (1.37%) 1144 (47.53%) 1230 (51.1%) 2407 (100%)
AH" 12 (0.25%) 29 (0.59%) 4830 (98.96%) 10 (0.2%) 4381 (100%)
¥? = 2991.798; P < 0.001

Cooling facilities

BH? 0 (0%) 21 (2.89%) 427 (58.82%) 278 (38.29%) 726 (100%)
AHP 2615 (83.33%) 496 (15.81%) 24 (0.76%) 3(0.1%) 3138 (100%)
¥% = 3563.594; P <= 0.001

N — represents the number of samples from food establishments during the observed period; (%) —represents their share in the sample (totals may not equal to 100% because of
rounding); BH — period before mandatory implementation of HACCP; AH — period after mandatory implementation of HACCP; P — periods denoted with different letters have
significantly different results at P<0.001; Class [ {n =1 log;q CFUfcm?); Class 11 (1 login CFU/cm* <n <2 logo CFU/cm?); Class III (2 logqn CFU/cm® <n<2.7 logo CAJ/cm?); Class
IV (n = 2.7 log,o CFU/cm?).
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Meat Science 114 (2016) 54-57
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Table 3
Positive samples of Enterobacteriaceae and Staphylocoocus in meat establishments after mandatory implementation of HACCP.
2011 2012 2013 2014
Enterobacteriaceae FCS MP 80 (19.0%) 137 (144%) 112 (9.9%) 105 (9.0%)
MR 689 (31.4%) 1335 (26.0%) 989 (16.5%) 815 (14.4%)
HS MP 10 (18.5%) 10 (6.8%) 13 (9.3%) 16 (10.1%)
MR 88 (12.2%) 150 (11.1%) 105 (8.3%) 127 (8.2%)
F MP 4(9.1%) 5(52%) 4 (54%) 7 (6.3%)
MR 56 (16%) 147 (14.3%) 63 (6.6%) 45 (5.6%)
Staphylococcus FCS MP 7(1.7%) 6 (0.6%) 1 (0.1%) 3 (0.3%)
MR 27(1.2%) 47 (0.9%) 23 (04%) 18 (0.3%)
MP 7(13%) 5(3.4%) 10 (7.1%) 9(5.7%)
MR 18 (2.5%) 61 (4.5%) 66 (5.2%) 40 (2.6%)
F MP 0(0.0%) 1(1.0%) 0 (0.0%) 0 (0.0%)
MR 1(0.3%) 2(02%) 2 (02%) 0 (0.0%)

n — represents the number of positive samples; (%) — represents their share in the sample (totals may not equal to 100% because of rounding); FCS — food contact surfaces, HS — meat
handlers' hands, CF — cooling facilities; 201 1 — June 01st 2011-December 315t 2011; MP — meat plants; MR — meat retail
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ABSTRACT

This paper presents results from a research that analyzed effects of implementing HACCP on process
hygiene in food establishments in Serbia. Process hygiene indicators were microbial profiles of 73,428
samples from food contact surfaces, hands of food handlers and cooling facilities collected from 1707
food establishments during a period of seven years. The study covered two periods during the observed
period, 41 months before and 43 months after the implementation of the new Food Safety Law in Serbia
requiring HACCP. QOverall results presented in this paper confirm post-HACCP process hygiene
improvement expressed as reduction of at least 0.7 log,y CFUjcm? for food contact surfaces to over
1 logyo CFUJcm? for cooling facilities. Our research confirms that after requiring HACCP, the main dif-
ferences in process hygiene in respect to food contact surfaces were observed between takeaways (as
food establishment with poorest hygiene) and other categories of food establishments. Institutional food
services were the best scored establishments. Regarding food handlers’ hygiene, results show similar
level of hygiene improvements in all types of establishments.

2015 Elsevier Ltd. All rights reserved.
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Table 2
Number of participating food establishments by businesses type.

Food businesses type Number of businesses N* (%)
Take-away 999 (58.5%)
Restaurants 569 (33.3%)
Typical restaurants 437 (25.6%)
Hotel restaurants 67 (3.9%)
In house restaurant 65 (3.8%)
Institutional food service 58 (3.4%)
Cafe-bar 44 (2.6%)
Caterer 37 (2.2%)

1707 (100.0%)

* N represents the number of establishments; (%) represents their share in the
sample.

?FOOD 73.428 mikrobioloskih analiza
lalstars
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Fig. 2. Relative contributions of TPC/ACC on hand swabs (in %). TPC — total plate count; ACC — Aerobic Colony Count.
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o || | Industrija mesa

Koncentracija rezidualnog nitrita u proizvodima
268 proizvodaca tokom 13 godina

20.106 uzoraka

Rezidualna konc opala 30.65% nakon HACCP

Udeo proizvoda sa konc iznad 80 mg/kg
opao za 52%

Broj uzoraka iznad zakonskog max isti 0.19%
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Industrija mesa

e Koncentracija rezidualnih sulfita u proizvodima
e 555 proizvodaca tokom 10 godina

e 7.351 uzorak
 Koncentracija smanjena 43% nakon HACCP

* Broj neusaglasenih uzoraka pao sa
18.6% na 8.3% nakon HACCP

* Najvedi problem su éevapi SU®'ES
AFOOD
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