Metadata, citation and similar papers at core.ac.uk

Provided by Okayama University Scientific Achievement Repository

LA RFEEMBRE  Vol. 90, 37-44 (2001) 37

BERHMDOEETIZEICET S
HACCP > X7 LIz & 2 MAEMIRE

F #HEV-RF BH-EBEX &
(i PR Bh e B 2 )

An inspection of Microorganism under HACCP System in
Manufacturing Process of Meat Production

Jaechul Lee®, Masatoshi lzumimoto and Taku Miyamoto

(Department of Animal Science)

Meat product industries have been introduced to HACCP, Hazard Analysis and
Critical Control Point, which is internationally recognized as the best method for
assuring product safety by controlling potential food safety hazards. The present
research was carried out to evaluate the safety of meat production after applying
the HACCP system to the manufacturing line of meat products. Factors such as
raw meat, the middle product, the final product, the stored product, the equipment
and factory workers’ conditions were investigated to confirm whether safe meat
production is achieved and if an enterprise can maintain such production and
marketing. As a result, on one hand, in the case of meat processing, the bacteria
count of meat before cooking was indicated to be 103~°cfu/g. However, no bacteria
in products after cooking were found. Also, no secondary bacteria contamination
could be found under good sanitary management of the packaging process. Detec-
tion of bacteria in products during storage for 25 days at 4 °C was negligible or even
negative. The bacteria in the equipment and working environment and in the
bacteria in the packaging process were at lower levels than in the manufacturing
process. The levels of bacteria and mold from the air in the factory suggested to
have no influence on products. The HACCP system effectively managed the sanita-
tion of the manufacturing process in this factory. Furthermore, education of the
workforce, and the sanitary management of tools and materials are constantly

necessary in order to maintain product safety.
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Table 1 The detection of bacteria in manufacturing process of pork loin ham
Process
Bacteria before after after after before before after after after before after
thawing thawing trimming injection  stuffing  cooking  cooking shower cooling packaging packaging
E. coli - - - + + + - - - - -
salmonella - + + + — + — — - — -

clostridium — - — - —

+ . positive, — : negative
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Table 2 Comparison of bacteria and physical and chemical components of pickle

Period
Bacteria or ) .
Component after making before using using after holding after holding
for 1 day for 2 days
Total aerobic bacteria 4.2 X10° 8.5 X 10° 7.5 %10 7.0X10° 2.0 xX10°
coliform <300 4.8 x10* 1.3 x10* 7.0 x10* 6.0 X 10*
Lactic acid bacteria 7.8 X102 3.0 X 10° 2.9X10° . .
E. coli — — + + +
Salmonella — — .
Temperature (°C) 1.4 6.3 6.7 5.4 5.5
pH 6.90 6.35 6.75 6.35 6.4
Nitrite (ppm) 154 126 129 44 35
Salt (%) 4.6 4.5 4.2 3.6 3.6
Unit for bacteria : cfu/ml
+: positive, —: negative

nd: not determined.
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Fig. 2 Changes of temperature in manufacturing proc-
ess of pork loin ham.
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Fig. 3 Changes of pH in manufacturing process of pork

loin ham.

Table 3 Bacteria’s count in pork loin ham for 25 days at 4°C

Storage period (day)

Bacteria

0 5 10 15 20 25
Total aerobic bacteria <300 <300 <300 <300 <300 <300
Coliform <300 <300 <300 <300 <300 <300
Lactic acid bacteria <300 <300 <300 <300 <300 <300
Staphylococcus aureus <300 <300 <300 <300 <300 <300
E. coli — — - — — —
Salmonella — - - - — -
clostridium — — - - — —

— ! negative, unit : cfu/g

Table 4 Physical and chemical components in pork loin ham for 25 days at 4°C

Storage period (day)

Component
0 5 10 15 20 25
Moisture (%) 72.0 71.2 73.7 71.9 71.8 68.9
Nitrite (ppm) 21.0 21.4 22.4 19.9 13.9 12.5
pH 6.19 6.05 6.00 6.02 6.07 6.25

Salt and Aw (water activity) at initial day were 1.35 = 0.059% and 0.97 = 0.01, respectively.
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Fig. 4 Observation of bacteria concerning with equipments, personnel workers and materials.
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Table 5 Bacteria’s count and mold from air in the working area of factory

before working working after working
Place
bacteria mold bacteria mold bacteria mold
Receiving room 4 3 6 1 2 1
1 Thawing room 4 1 1 1 1 0
sector Trimming room 2 3 10 1 1 1
Injection room 1 1 10 0 6 2
Refrigerator 1 0 3 0 0 0
Make 2 Stuffing room 1 2 3 2 5 0
sector Refrigerator 1 0 2 0 2 0
Cutting room 2 1 6 0 1 1
Chopping room 4 0 6 1 1 1
3 Spice room 2 1 4 1 0 0
sector Stuffing room 1 1 3 0 2 0
Refrigerator 3 0 1 0 0 1
Smoke house 1 2 0 3 2 2 0
Smoke house 2 2 2 4 0 1 0
Cook Smoke house 3 3 2 9 6 4 0
Shower room 1 4 6 2 2 1
Refrigerator 1 0 0 0 0 0
1 Packaging room 2 1 1 0 1 0
sector Refrigerator 1 0 2 0 1 1
Packaging room 2 1 1 0 1 0
Pack Clean room 0 0 0 1 1 0
sector .
Refrigerator 0 0 0 0 0 0
3 Packaging room 1 1 0 0 1 1
Clean room 1 0 0 0 0 0
sector .
Refrigerator 2 0 1 0 0 0

unit : cfu/plate
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