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ABSTRACT - Sequences of industrial microbial counts of foods shows irregular fluctuating patterns as a
definition of fluctuating microbial counts(FMC). Recently, it became clear that the FMC was considered as having
a lognormal distribution as a first order approximation. Application of lognormal distribution to the industrial
microbial counts could produce useful information in practice. This study is intended to verify the application
method of lognormal distribution in FMC. The one year’s records of microbial counts of frozen dumplings from
two companies were obtained, and the statistical analysis was carried out to estimate the frequencies of future
events where counts exceeding selected levels and to compare the sanitation level of the two companies. The results
showed that this application method enable translation of irregular records of microbial counts into an useful
information such as the actual probabilities of outburst of a given level and the quantitative predictions of potential

hazards in the processing.
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Fig. 1. Total microbial counts of frozen dumplings from
source A,
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Fig. 2. Total microbial counts of frozen dumplings from
source B.
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Fig. 3. The autocorrelation functions of the series of the total
microbial counts of frozen dumplings from source A.
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Fig. 4. The autocorrelation functions of the series of the total
microbial counts of frozen dumplings from source B.
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Fig. 5. Lognormal probability (Quantile-Quantile) plot of
the series of the total microbial counts of frozen
dumplings from source A.
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Table 1. Distribution parameters of microbial counts in frozen

exceeding selected levels.
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Fig. 6. Lognormal probability (Quantile-Quantile) plot of the
series of the total microbial counts of frozen
dumplings from source B.
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dumplings with estimated and observed numbers of counts

Source Total no. Significant autocorrelation Q-Q plot co.rrelation W NS P(N(n)j) Estimated No. in  Observed No. in
of cases for lag(s) coefficient Nc) (%) second half second half

500 724 13~14 11
1,000 49.6 9~10 11

A 20 none 0.972 6.89 1.15 3,000 16.7 3
5,000 7.9 1~2
10,000 22 1 0
500 67.4 32~33 37
1,000 447 21~22 36

B 48 none 0.946 6.75 1.19 3,000 14.5 6~7
5,000 6.8 3~4 3
10,000 1.9 1

1) logarithms(LN) means(first half)

2) logarithms(LN) standard deviation(first half)

3) Nc : Threshold (CFU/g)

4) P(N(n)=Nc) : Probability of exceeding threshold
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Table 2. Classification of frozen dumplings sources according
to the probability that total microbial count will exceed selected
levels.

Frequency (%)
N
(4,3

4787491743 5917031445  7.046571147
Ln (Count)

817611085  9.305650552

Fig. 7. The histograms of of the total microbial counts of
frozen dumplings from source A.

40

35
- 30 e
R
- 25 —
g
g 20 I
o
@ 15 A N
w
10 . *»_,‘
5 A — b
0

4605170186 5.494873461 6.384576736 7.274280012 8.163983287 9.053686562
Ln (Count)

Fig. 8. The histograms of of the total microbial counts of
frozen dumplings from source B.
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4) P(N(n)=Nc) : Probability of exceeding
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