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Hazard Analysis of Staphylococcus aureus in Ready-to-Eat Sandwiches
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Abstract

This study investigated the hazard analysis of ready-to—eat sandwiches sold in various establishments.
Sandwich samples were collected from convenience stores, discount stores, sandwich chain stores, bakery
shops, fast-food chain stores, and food service operations located in Daegu and Gyeongbuk. Out of 174 samples,
18 (10.3%) contained coagulase positive staphylococci with counts ranging from 0.30 to 4.08 log CFU/g. There
was significant seasonal difference in Staphylococcus aureus isolation; the average count in summer (3.24
log CFU/g) was 3 times higher than that of winter (1.10 log CFU/g) (p<0.001). According to the microbiological
guidelines of PHLS for ready-to-eat foods, 95.4% of the samples were acceptable. As a result of enterotoxin
producing experimental data (35°C, pH 5.8, NaCl 0.5%), enterotoxin was not produced in a sandwich until
Staphylococcus aureus increased to a level greater than 4.95 log CFU/g. This microbiological hazard analysis
data could be applied to future studies on quantitative risk assessment of ready-to—eat foods.
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Fig. 1. Isolation rates and population of Staphylococcus
aureus in sandwiches by seasons ("'p<0.001).
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Table 1. Prevalence of Staphylococcus aureus from sandwiches purchased at different stores

No. of isolates/samples (%)

No. of isolates/

Season o Convenience Discount Sandwich Bakery Fast-food Foodservice
samples (%) ; ; !
stores stores chain stores shops chain restaurants  operations
Winter 13/96 (13.5) 3/28 (10.7) 0/9 (0.0 3/12 (25.0) 3/24 (12.5) 1/10 (10.0) 3/13 (23.1)
Summer 5/78 (6.4) 0/16 (0.0) 1/20 (5.0) 0/14 (0.0) 1/3 (33.3) 3/14 (21.4) 0/11 (0.0)
Total 18/174 (10.3) 3/44 (6.8) 1/29 (3.4) 3/36 (11.5) 4/27 (14.8) 4/24 (16.7) 3/24 (12.5)
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Table 2. Population ranges of Staphylococcus aureus in
major ingredients of the sandwiches
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Table 3. Enumeration of Staphylococcus aureus in sandwiches

No. of positive samples (%)

Populati
(lozplégtlﬁg) Sub Convenience Discount Sandwich Bakery Fast-food Foodservice
total stores stores chain stores shops chain restaurants operations

<100 8(46) 1(2.3) - 1(28) 3(11.1) 1(4.2) 2(8.3)

>1.00~<2.00 2(1.2) 1(2.3) - 1(2.8) - - -

=>2.00~<3.00 4(2.3) 1(2.3) 1(34) 1(2.8) - 1(4.2) -

>3.00~<4.00 3.7 - - - 137 1(4.2) 1(4.2)

>4.00 1(0.6) - - - - 1(4.2) -

Total (N=174) 18 (10.3) 3/44 (6.8 1/29 (3.4) 3/36 (11.5) 4/27(14.8) 4/24 (16.7) 3/24 (12.5)

YNot detected.
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Table 4. Identification for producing points of enterotoxin
from Staphylococcus aureus in ham-cheese sandwich

Colony count Toxin
(log CFU/g)” present (£)

355 -
3.85 -
449 -
464 -
495 -
544

10 847

Y35°C, pH 5.8 and NaCl 0.5%.

Sampling time (hr)
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