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A Study on the Establishment of Microbiological Limit Standards for
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Abstract The purpose of this study was to conduct element analysis to establish a HACCP (Hazard
Analysis Critical Control Point) system application for the microbiological risks of malt powder. The
experiments were performed using raw ingredients supplied by the OB Beer (Oriental Brewery Co.,)
Icheon Factory, located in Gyonggi-do between 25™ of April and the 10™ of May, 2022. Production flow
was mainly comprised of warehousing packing and raw materials, washing(cleaning), dehydrating,
drying, grinding, sieving, sorting, inner packaging, metal detection, outer packaging, and releasing, and
was benchmarked against the Sunsik(Grain-based powder meal replacement) manufacturing process.
According to the results of raw ingredient agricultural microbiological hazard analysis, general bacteria
were most present in wort at 8.2x10* CFU/g. However, after the drying process at the limit criteria
of 75T and of 16 hours, the microbiological test result showed that the number of general bacteria
was 6.9 x 10 CFU/g. No other bacteria were found, which indicated the manufacturing process was
safe. However, microbiological analysis of the production facility and workers showed the presence of
a number of bacteria and £ coli. Our results enable setting microbiological limit standards for drying
pulverizing grain raw materials containing moisture and provide basic data for an efficient HACCP

system.
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Table 1. Microbial contamination levels of wort
materials for confectionery

Sample Wort
Aerobic Plate Count (CFU/g) 8.2x10*
Coliform (CFU/g) 8.7x10°
Salmonella spp. NDV
E coli O157:H7 ND
Staphylococcus aureus ND
Bacillus cereus ND
Listeria monocytogenes ND
Clostridium perfringens ND
UND: not detected.
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Table 2. Microbial contamination levels before and after drying

Sample Microorganism Reaut
Before Dry After Dry
Aerobic Plate Count(CFU/g) 1.3x10* 6.9x10
Coliform(CFU/g) 1.98x 10 ND
Salmonella spp. ND ND
malt powder E. coli O157:H7 ND ND
Staphylococcus aureus ND ND
Bacillus cereus ND ND
Listeria monocytogenes ND ND
Clostridium perfringens ND ND
UND: not detected.
Table 3. Aerial bacteria evaluation in working area at the factory
Sample Standard plate count(CFU/plat) Coliform group(CFU/plat) Yeast and Fungal(CFU/plat)
Storage after receiving 6.8x10 NDV 5
Washing room 5.0x10 ND 6
Selection room 1.0x10 ND 2
Packing room ND ND 0
Storage after metal detection 1.8x10 ND 5
Outside packing room 1.3%x10 ND 4

UND: not detected. Unit: CFU

Table 4. Microbiological evaluation of utensil and equipment used in product flow at the manufactory

Sample Standard plate count(CFU/Cm?) Coliform group(CFU/Cm?) Staphylococcus aureus
Scales 5.6x10° ND” ND
Dryer 7.3x10 ND ND
Grinder 1.2x10? ND ND
Sieve 2.1x10 ND ND
Vacuum packaging machines 3.6x10 ND ND

UND: not detected. Unit: CFU

Table 5. Microbiological evaluation of employee

employee Standard plate count(CFU/cm?) Coliform group(CFU/Cm2) Staphylococcus aureus

\X/orker‘ of gener:al area 53%10° NDY ND

(Before washing)
Worker of general area

(After washing) <10 ND ND
Worker of Clea[} area 23x102 ND ND

(Before washing)
Worker of clean area <10 ND ND

(After washing)

UND: not detected. Unit: CFU
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