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Analysis of Microbiological Hazards From Working Gloves Used in the
Processing of Shucked Pacific Oyster Crassostrea gigas
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Jae-Hwa Lee, 11-Shik Shin' and Young-Mog Kim*
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This study assessed the microbiological hazards of gloves worn during the shell shucking process of the oyster
Crassostrea gigas, and we suggest an in situ method for minimizing microbial contamination. The study consisted
of two groups, one in which the working gloves were periodically replaced (PRG) with new gloves, and another in
which the gloves were not replaced (NRG). In the PRG group, gloves were replaced every 2 h during 8 h of process-
ing. Food pathogenic bacteria Escherichia coli, Salmonella species, and Listeria monocytogenes were not found in
any samples, including gloves and shucked oysters. However, Staphylococcus aureus (SA) was detected in some
samples, and the contamination levels were correlated with the working time and the regular replacement of gloves.
SA was not detected on gloves or oysters of the PRG group. However, it was detected in the range of <15 CFU/15 cm?
t0 2.9 x102 CFU/15 cm? on gloves after 6 h of continuous work, and from <15 CFU/15 cm? to 2.23 x102 CFU/15 cm?
on oysters after 8 h. These results indicate that the SA contamination in shucked oysters originated from the work-
ing gloves, and that replacement of working gloves every 2-4 h will minimize SA contamination in oyster products.
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(Whirl-Pak® bags; Nasco, Fort Atkinson, WI, USA)= ©]
gafo] AL, Yol 1] Agee A7 mA) glo] Al
{201 Aol £H-S pipette swab plus (3M Microbiology,
St. Paul, MN, USA)Z AF25to] A 22 72|51 ACHAPHA,
2001). &2 Atof] ARGH A2 Ho g G4 E WA (cotton
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AukA|F4>(viable cell count, VCC), th&w+(total coli-
form, TC) & &+ Escherichia coli, EC)2] 442 =
(MFDS, 2018)2] URHAEH & v|E ARl o] Ad

& Ayt A58 22 2 A= 25 gofl 0.1 M phosphate
buffer saline (PBS, pH 7.2) 225 mLZ 104} 3]43%F & 120%
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VCC= A& w4 1 mLE F35ke] 9 mL PBS (phosphate
buffer saline)o] GAIEE 3|45}90r}. 2+ THA| 34 oHS pet-
rifilm™ aerobic count plate (3M Microbiology products, St.
Paul, MN, USA)o|| 23510] HE3F &, 354+ 1°Cof| 48 £24]
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oS- petrifilm™ coliform count plate (3M Microbiology prod-
ucts, St. Paul, MN, USA)%} petrifilm™ E. Coli count plate
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A3 Aeg Assisc

B3t 8 4TS R & APt (Staphylococ-
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g g]o} K- Alo] EA|Y| A (Listeria monocytogenes, LM) & 3
Foll thet A4S st o AFs At 242 AE54
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Table 1. Microbial analysis of raw oysters Crassostrea gigas according to the periodically replaced or not replaced gloves

vCC*

TC

EC SA

Processing time (h) Sample (CFUJg) (CFUJg) (CFUJg) (CFUJg) SAL** LM
oh 01 2.5x10%-2.7x10* <15 <15 <15 ND' ND
0-2 4.5x102-2.1x10* <15 <15 <15 ND ND
oh 0-1 6.8x10%2.0x10* <15 <15 <15 ND ND
0-2 7.4x10%-2.0x10* <15 <15 <15 ND ND
01 1.4x10°%-3.6x10° <15 <15 <15 ND ND
4h 0-2 7.9x10%-3.5x10° <15 <15 <15 ND ND
0-1 3.8x10%3.5x10° <15 <15 <15 ND ND
oh 0-2 2.2x10%-2.2x10* <15 <15 <15 ND ND
ah 01 1.2x10%-6.2x10° <15 <15 <15 ND ND
0-2 1.2x103-2.8x10° <15 <15 <15-1.7x102 ND ND

O-1 means raw oyster processed by using periodically replaced gloves and O-2 means raw oyster processed by using not replaced gloves
during oyster shell shucking process. 'ND, not determined. *VCC, viable cell counts; TC, Total coliform group; EC, Escherichia coli; SA,

Staphylococcus aureus; SAL, Salmonella sp.; LM, Listeria monocytogenes. **The presences of Salmonella sp., and L. monocytogenes were

determined by the enrichment culture methods.
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Table 2. Microbial analysis of working gloves according to the periodically replaced or not replaced gloves
Processing time (n)  Sample (CFEJ//?(S:;mZ) (CFU/T1% om?) (CFUI/E1% cm?) (CFU/S1/?3 cm?)  SALT LM
oh G-1 <15 <15 <15 <15 ND' ND
G-2 <15 <15 <15 <15 ND ND
oh G-1 7.0x10%-3.0x10° <15 <15 <15 ND ND
G-2 2.2x102-9.6x10? <15 <15 <15 ND ND
ah G-1 1.2x10%-2.3x10° <15 <15 <15 ND ND
G-2 2.8x10%1.2x10* <15 <15 <15 ND ND
6h G-1 5.0x10%-2.6x10° <15 <15 <15 ND ND
G-2 7.7%x10%2.6x10° <15 <15 <15-2.3x102 ND ND
8h G-1 3.0x10%-1.7x10° <15 <15 <15 ND ND
G-2 4.8x102-2.3x10* <15 <15 <15-2.9x102 ND ND

G-1 means periodically replaced gloves at every 2 h and G-2 means not replaced gloves during oyster shell shucking process. 'ND, not de-
termined. *VCC, viable cell counts; TC, Total coliform group; EC, Escherichia coli; SA, Staphylococcus aureus, SAL, Salmonelia sp.; LM,
Listeria monocytogenes. **The presences of Salmonella sp., and L. monocytogenes were determined by the enrichment culture methods.
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