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3M Petrifilm
Enterobacteriaceae CompactDry Enterobacteriaceae

1 2 2-4*

1 2 3

4

(coliform) (Escherichia coli)
2018 (Enterobacteriaceae)

3M Petrifilm Enterobacteriaceae 3M Petrifilm 3M
CompactDry Enterobacteriaceae CompactDry NISSUI

39
violet red bile glucose agar (VRBGA) oxidase

O/F glucose / VRBGA
3M Petrifilm CompactDry

3M Petrifilm CompactDry 64.1% (25/39) 53.8% (21/39) 56.4% (22/39)
100

CFU/mL 30.8% (12/39) 3M Petrifilm CompactDry 23.1% (9/39)
20.5% (8/39) 25.0% (3/12) 33.3% (4/12)
3M Petrifilm CompactDry VRBGA

(Enterobacteriaceae) 3M Petrifilm CompactDry VRBGA
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(coliform)
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Enterobacter
Klebsiella
Salmonella

[5,6] 2018
ISO 21528

[7]

(Enterobacteriaceae)

134 13
Citrobacter Edwardsiella

Enterobacter
Escherichia Hafnia

Klebsiella Morganella
Providencia

Serratia Yersinia

Proteus Salmonella
Shigella

[1,2] (Interna-
t ional Commission on Microbiological
Specifications for Foods, ICMSF) 2011

Use of data for assessing process
control and product acceptance

[8]

[9]

MPN

3M

3M Petrifilm Enterobacteriaceae Count
[10] 3M Petrifilm
Nissui Com-
pactDry Enterobacteriaceae Count[11]

CompactDry

AOAC MicroVal

3M Petrifilm
CompactDry 39

3M
Petrifilm CompactDry

8
39

3M Petrifilm CompactDry
(Buffered peptone water BPW) Violet

red bile glucose agar (VRBGA)
(Nutrient agar

NA) / (O/F Glucose
medium)[6]

[7]

50 mL 450 mL
10 1 mL
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10
10-15 mL

46 VRBGA 8
5-10 mL VRBGA

35±1
24±2

15-150 CFU

VRBGA 5
5 NA
35±1 24±2

O/F glucose test oxidase test

3M Petrifilm Enterobacteriaceae Count
[10]

1 mL
1

35±1 24±2
15-100

CFU

CompactDry Enterobacteriaceae Count
[11]

1 mL

35±1 24±2
15-100

CFU

3M Petrifilm CompactDry 39
15-150

CFU 15-100 CFU

5 NA
(oxidase test

O/F glucose test)

39 1
14 12

TNTC

TNTC 13

1
3M Petrifilm Com-

pactDry

100 CFU[12]

30.8% (12/39)

100
3M Petrifilm CompactDry

25.0%(3/14) 33.3%(4/12)
28.6%

(4/14) 21.4% (3/14) 2 3M Pet-
rifilm CompactDry

3M Petrifilm CompactDry

39
100 CFU 30.8% (12/39)

(Three-class plans) 5
(n) 3 (c) m
M (10~100 CFU/mL)

[12]
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1. 3M Petrifilm CompactDry 39

3M Petrifilm CompactDry
1 <1* <1 <1
2 <1 <1 <1
3 3 10 4
4 13 26 21
5 22 5 2
6 2.5 <1 <1
7 TNTC TNTC TNTC
8 19 1 1
9 <1 <1 <1
10 8.5 <1 2
11 <1 <1 <1
12 88 69 42
13 <1 <1 <1
14 59 27 42
15 4.5 <1 1
16 <1 <1 <1
17 TNTC TNTC 28
18 4.5 <1 <1
19 TNTC <1 <1
20 <1 <1 <1
21 1 14 10
22 11 10 1
23 TNTC TNTC TNTC
24 TNTC 2 3
25 TNTC 27 22
26 <1 <1 <1
27 TNTC TNTC TNTC
28 65 9 3
29 TNTC TNTC TNTC
30 TNTC TNTC TNTC
31 TNTC TNTC TNTC
32 <1 <1 <1
33 <1 <1 <1
34 <1 <1 <1
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3M Petrifilm CompactDry

3M Petrifilm CompactDry

55 mm
3M

Petrifilm

[13] 3M Petrifilm E. coli/
coliform count plate (AOAC 991.14) [14]

(CNS)(coliform: CNS

10984)
51.5% (17/33) co-

liform 22.7% (5/22)
3M Petrifilm

VRBGA
10 g/L

violet red bile agar (VRBA)
10 g/L VRBA

VRBGA
10 g/L VRBA VRBGA

VRBGA 10 g/
L VRBA

35 <1 <1 <1
36 <1 <1 <1
37 TNTC TNTC TNTC
38 <1 <1 <1
39 TNTC TNTC TNTC

CFU/mL

2. 3M Petrifilm CompactDry

(CFU/mL) 3M Petrifilm CompactDry

> 100 12* 9 8

10 99 7 7 6

1 10 6 5 8

14 18 17

39
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Abstract

In the past, the Food and Drug Administration
(FDA) of Taiwan Ministry of Health and Welfare
demanded detection of coliform and Escherichia
coli as food hygiene indicators. In 2018, it was
expanded to detect Enterobacteriaceae which
covers more bacterial species than coliform
group. Simplified Enterobacteriaceae detection
methods such as 3M Petrifilm Enterobacteriaceae
(3M Company, USA) and CompactDry Enter-
obacteriaceae (NISSUI Company, Japan) are
commercially available. However, the efficacy
of these methods has not been compared to that
of the standard method recommended by Taiwan
FDA (TFDA). In this study, 39 hand-shake
drinks were tested for Enterobacteriaceae by
3M Petrifilm and CompactDry, and the results
were compared to those of the standard method
using violet red bile glucose agar (VRBGA).
Biochemical tests of oxidase and O/F glucose
were used to identify the colonies grown on
VRBGA. Results showed that the detection rates
of Enterobacteriaceae by VRBGA, 3M Petrifilm,

and CompactDry were 64.1% (25/39), 53.8%
(21/39), and 56.4% (22/39), respectively. Based
on TFDA requirement of less than 100 CFU/ml
of Enterobacteriaceae in each sample, the un-
satisfactory rate of drinks examined by VRBGA
was 30.8% (12/39), while those of 3M Petrifilm
and CompactDry were 23.1% (9/39) and 20.5%
(8/39), respectively. Therefore, the false negative
rates of the latter two methods for the detection
of Enterobacteriaceae in drinks were 25.0%
(3/12) and 33.3% (4/12) respectively. In addition,
interpretation of 3M Petrifilm and CompactDry
results was harder than those of VRBGA. Based
on results of this study, we urge that food quality
control workers understand the limitations of
simplified Enterobacteriaceae test methods as
they may result in false negative results or mis-
judgement in food safety control.

Keywords: Enterobacteriaceae 3M Petrifilm
CompactDry VRBGA hand-shake
drinks


