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ABSTRACT — This study was undertaken to find out distribution and contamination sources
of hazardous microbes through microbial hazard analysis on the processing steps of surimi-bas-
ed imitation crab (SBIC). As a results of analysis of 9 hazardous microbes for 16 raw materials
and 8 processing steps, no Samonella spp. and Escherichia coli were detected in all samples.
Level and distribution of hazardous microbes in mixed color were similar to those of surimi.
Changes of aerobic plate counts (APC), psychrotropic bacteria, coliforms, Staphylococcus aureus
and Vibrio parahaemolyticus showed similar trends at different processing steps. Thermotrophic
bacteria and aerobic sporeformers were not detected until mixing step and feeding step, respec-
tively and not reduced after cooking step. According to the comparison of APC at each step, it
was suggested that surimi, workers and silent cutter at mixing step, and mixed color, workers
and bundler at packaging step were the major contamination sources of bacteria.
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Fig. 1. Commercial manufacturing process of surimi-bas-

ed imitation crab.
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Temperature ( C)

Processing steps

Fig. 2. Changes of temperature of processing areas and

samples during the processing of surimi-based im-
itation crab.
@ Processing areas, O; Samples, 1; Thawing, 2;
Mixing, 3; Feeding, 4; Cooking, 5; Packaging, 6; Va-
cuum sealing, 7; Heating(inlet), 8; Heating(outlet), 9;
Cooling(prior), 10; Cooling(inlet), 11; Cooling(center),
12; Cooling(outlet), 13; Storage
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Table 1. Distribution of microflora in air of surimi-based
imitation crab plants

Detection levels
(CFU/plate - 5 min)

Processing steps

Aerobic Coliforms S.
plate counts aureus
Storage of frozen surimi 0.8 0.3 0.3
Storage of other raw materials 3.5 ND" 1.0
Weighing of other raw materials 6.3 ND 0.5
Thawing & mixing 40.5 0.8 03
Feeding 46.8 ND 0.3
Cooking ~bundling 41.8 ND ND
Packaging 27.3 ND 0.5
Vacuum sealing 11.5 ND 1.3
Heating & cooling 153.5 ND 0.5
Refrigerated storage 3.8 ND 1.8

"ND: Not detected
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Table 2. Distribution of microflora at the hands and gloves of workers engaged in surimi - based imitation crab plants
(Unit: %)
Detection levels (CFU/plate)
Microflora
None 1~5 6~10 11~20 21~30 31~50 Above 50
Aerobic plate counts - 3.7 37 111 111 111 593
Coliforms 81.5 14.8 - - - 3.7 -
S. aureus 44.4 29.6 7.4 37 37 37 7.4
Salmonella spp. 92.6 3.7 - 3.7 - - -
V. parahaemolyticus 100.0 - - - - - -
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Table 3. Distribution of microflora at the facilities, instruments, containers and packaging materials used in surimi — based

imitation crab plants (Unit: %)
) Detection levels (CFU/plate)
Microflora
None 1~5 6~10 11~20 21~30 31~50 Above 50

Aerobic plate counts 21.1 - 53 15.8 5.3 13.2 395
Coliforms 50.0 36.8 53 53 - - 2.6
S. aureus 65.8 18.4 2.6 2.6 5.3 - 26
Salmonella spp. 97.4 2.6 - - -~ - -
V. parahaemolyticus 100.0 - - - - - -
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Table 4. Distribution of microflora at surimi, other raw materials and mixed color

Detection levels (CFU/g or ml)

Materials

APC PB TB Coliforms E coli S. aureus Salmonella Vibrio AS
Surimi 1.7x10°  1.5x10° ND" 1.2x 10° ND 42x10° N? 1.1x10° ND
Egg white 1.2x10°  6.0x10" ND ND ND ND N ND ND
Crab extract 1.8x10° ND 3.8x10° ND ND 1.6x 10° N 22x10°  4.9x10°
Seasoning solution  3.3x10°  4.5x 10 ND ND ND 1.1x10° N ND ND
Crab flavour 1.5x 10! ND 7.5x% 10" ND ND ND N ND 1.0x 10"
Wheat starch 1.1x10° ND ND ND ND ND N ND ND
Glycine ND ND ND ND ND ND N ND ND
Edible salt ND ND ND ND ND ND N ND ND
Soybean protein 5.5%10" ND 2.0x 10" ND ND 1.5x 10' N ND 5.0x 10°
Gluten 2.5% 10" ND 2.5% 10 ND ND ND N ND ND
CaCoO, ND ND ND ND ND ND N ND ND
CME 1.1x10° 1.1x10° ND ND ND 82x 10 N ND ND
Antista 39x10°  2.0x10° 38x10° 6.5x10° ND 3.6x10° N ND ND
MSG ND ND ND ND ND ND N ND ND
Adding water ND ND ND ND ND ND N ND ND
Mixed color 41x10*  6.3x10 ND 1.9x 10° ND 7.4x10° N 1.1x10°  25x10°

YND; Not detected, N; Negative

* APC; Aerobic plate counts, PB; Psychrotrophic bacteria, TB; Thermotrophic bacteria, Vibrio; V. parahaemolyticus, AS; Aerobic

sporeformers
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