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ABSTRACT - The prevalence of Bacillus cereus was determined in salad and Kimbab obtained from commercial
retailers. Among the 100 salad samples analyzed, 54 samples were negative for B. cereus, whereas the bacterial count
was < 10 colony forming units (CFU)/g in 8 samples, < 100 CFU/g in 25 samples, < 1,000 CFU/g in 11 samples, and
> 1,000 CFU/g in 2 samples. The mean (standard deviation) was 1.18 log CFU/g (£ 0.71 log CFU/g). In Kimbab, B.
cereus was isolated from 20 samples; the mean bacterial count was 1.01 log CFU/g (£ 0.71 log CFU/g). On the basis
of the monitoring data, a statistical sampling plan was determined with the NEWsampleplan program (ICMSF), which
was used as an analytical tool. To identify the most suitable sampling plan, the microbial limits (m, M) and the maxi-
mum allowable number of sample units yielding unsatisfactory test results (c) were varied, but the number of samples
units, n =5, was fixed. Sampling plans showing an acceptable probability (Pa) over 0.95 were considered suitable.

Two plans (A and B) were finally suggested. Parameters for plan A aren=5, ¢ =

0, m = 1,000, and M = 10,000 and

for plan Bare n=5, c=2, m =100, and M = 1,000. Interestingly, the latter plan was identical to the microbial sam-
pling plan used in New Zealand. Thus, it was concluded that the suggested plan can be used as a sampling plan that is

in line with international standards.
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Table 1. Distribution of Bacillus cereus in Salad and Kimbab
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> 1000 CFU/g 2 4
Total 100 100

wiEell 1,000 CFU/gel™ maba 100702 A & 271
AAZE 715E 294ES & F AU Jo 02 f7lE
AN 118F0 W3 B cereus SHEE AFHoZ FA
S Az}, A e] A#=9] 14.5%7}F 7+ 715 (< 3 log CFU/
gy 2SI siSith 53] AR H =] 37.5%
7V 71ES 23387 Wit AEekds flgk At
f3ial Atk B¢ Kim ' AEAY fred &
QA SAHF, HeAFod et B. cereus AE ZAMNA 31
e AANAM 2707F FHo = HEE] 6.50%2] QA=
& YEMIAHAL S Kang 522 75 50 444
AR Aof B Ee] Al FA A AN A 5071 €]
AA F 16707} B. cereus®l| thste] o2 YElY 32%
o] SHUEE YERNeH A== 307004 1671904
AZE Y 53%7F LAEATIL stk webA 2 AE 4
Y= Kang 579 Aol vl A fARES & 5 UASdTH

Aol A B. cereuss A% A3 F 100702 HA F
2070 2] AANA B. cereus?’t AEHATY. 2= 19 #H
Ae A AFTARe] 7ES A3l AoE e

o} AAvte] mUEY Az Hd2 1.01 log CFU/g 1S
o EEHIE 071 log CFU/gC 2 YERTH Kim 59&
4 AF AFel g s o9 B4 A3 108719
Avrol A 2707F L= e 1.90%] LAEE LE
WAtk &tk 3 Park 592 HoHolX <l

T8 Ready-to-Eat 2] & tigt AAE 9% H7F 4
3} 50702 AN AN 107071 o= YERY 20%
o] 2AEE YT sith e B AdA9e=
ARt M o] @ A=7} 20% HE0]7] wjEol Park 592 2
et FARE 4945 eSS & 5 AATh

AHXH AY 1%

FA A E DN ATt AAANH AY =22
AR NEWsampleplans: ©]-&3to] 23849 AgS AAstaL
2L stk HAAAH Agor g Feol AREE A
FME 5, FARAATF()F 002 dtar, SAHFHAE B
cereus 715221 1,000 CFU/g& U E7]FE(m)Z 285}
P(accept)Z 0.957} Hl& Ho@S T2IPOZ R3] &
A} 1.35log CFU/ge] o] AT 18y dej=
of thg & EUHY A SHE HFak> 1.18 log CFU/

oo | @A) o] (3)

v e
488 - 8
& 0w * 0w
-

09 =

48 4 10

Log countig Log county

Fig. 1. Probability density function curve when microbiological
criteria for B. cereus is 3 log CFU/g. (A) Result from salad moni-
toring: mean = 1.18 log CFU/g, standard deviation = 0.71 log CFU/
g (B) Result from Kimbab monitoring: mean = 1.01 log CFU/g,
standard deviation = 0.71 log CFU/g.

Table 2. Changes of P(accept) according to ¢ value

¢ value Salad, P(accept) Kimbab, P(accept)
0 0.9744 0.9874
1 0.9997 0.9999
2 1.0000 1.0000
3 1.0000 1.0000
4 1.0000 1.0000
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Table 3. Changes of P(accept) according to m value

m value Salad, P(accept)  Kimbab, P(accept)
2 log (100) 0.5157 0.6534
2.7 log (500 CFU/g) 0.9218 0.9575
3 log (1000 CFU/g) 0.9744 0.9874
4 log (10,000 CFU/g) 0.9998 0.9999

Table 4. Changes of P(accept) according to ¢ value inn=5, m =

1,000, M = 10,000
¢ value Salad, P(accept) Kimbab, P(accept)
0 0.9744 0.9874
1 0.9996 0.9999
2 0.9998 1.0000
3 0.9998 1.0000
4 0.9998 1.0000

Table 5. Changes of P(accept) according to ¢ value inn=5, m =
100, M = 1,000

¢ value Salad, P(accept) Kimbab, P(accept)

0 0.5157 0.6534

1 0.8656 0.9346

2 0.9606 0.9830

3 0.9735 0.9872

4 0.9743 0.9874
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