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Study on Total Plate Count Detection in Beverage by 3M Petrifilm™
Rapid Aerobic Count Plate

ZHANG Wanjun, ZHANG Lan
(Danone(China)Food & Beverage Co., Ltd., Zhongshan 528415, China)

Abstract: The 3M PetriFilm™ rapid aerobic count plate method (3M test plate method) and filter membrane method were
used to quantitatively determine the total number of bacterial colonies in the beverage, and the consistency of the two
methods was analyzed. Seven kinds of bacteria including Escherichia coli, Staphylococcus aureus, Paenibacillus ehimensis,
Bacillus subtilis, Asia Siamensis, Candida albicans and Aspergillus niger were used to artificially inoculate and test the
beverage samples. The experimental results showed that for different strains and different pollution levels, the linear fitting
degree of 3M test plate method and filter membrane method was better (determination coefficient R*>0.95). And the
recovery rate of 3M test plate method was more than 70%, and the RSD values (2.9%~34.3%) were within the prescribed
range of Pharmacopoeia of the People's Republic of China 2020, indicating that 3M test plate method had better accuracy
and precision. For the specificity test of bacterial and fungal contamination and the repeatability test of different batches of
3M test plates, the recovery rate of 3M test plate method was more than 70%, and the RSD values (3.6%~34.3%) were
within the acceptable range, showing good specificity and repeatability. The results of 3M test plate method and filter
membrane method were analyzed by using relatively trueness and accuracy profileanalysis method. The results showed that
the two methods had good consistency and equivalence. Based on the above analysis results, 3M test plate method is
equivalent to filter membrane method to determine the total number of colonies in beverages.
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HARWE & ER 5. 25, 50, 75 X 100 CFU/25 mL K
FERIRE S (455 TRTE(pH<4.6) B A 775 YL XL
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Table 1 Fitting results of the 6 groups of bacteria determined by the filter membrane method and the 3M test plate method
Vil 2t PLE RER? LAV (log CFU/25 mL)
KA IR+ 3 (0 A 4G 5K A Y=0.96542X+0.03831 0.9934 0.85~2.04
BB Y=0.92772X+0.11569 0.9932 0.64~1.95
A 2 HA T Y=0.94039X+0.09774 0.9822 0.58~1.98
Asia Siamensis Y=0.88296X+0.21842 0.9892 0.64~1.93
SRk Y=0.94128X+0.10110 0.9858 0.73~2.00
Bl Y=0.91512X+0.14216 0.9878 0.53~1.90
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Fig.1 Fitting curve of the 6 groups of bacteria determined by the filter membrane method
and the 3M test tablet method
T Ar £ (O A BRI & KI5 A [QT (Escherichia coli & Staphylococcus aureus); B: % 0&ZS - AT (Paenibacillus ehimensis ) ;
C: 5 ZE AT 1 ( Bacillus subtilis) ; D: Asia Siamensis; E: H {0 & ¥R ( Candida albicans) ; F: 2 M %5 (Aspergillus niger) ; €] 2~
P&l 3 [

2 6 AR ACE T i T S A0 TR

Table 2 Recoveries of total colonies of the 6 groups of strains at different test levels

3MI R B AN RN R i

Vaxiil
5 CFU/25 mL 25 CFU/25 mL 50 CFU/25 mL 75 CFU/25 mL 100 CFU/25 mL
K YA R P+ 4 28 (0 A 4 B AT 109.4% 92.0% 107.2% 102.7% 97.3%
IR IFAUAT IR 122.2% 116.2% 92.1% 94.0% 94.9%
AL ZERAT TR 76.0% 114.7% 107.4% 95.8% 94.8%
Asia Siamensis 122.2% 116.9% 105.0% 108.6% 94.9%
SRR/ 117.4% 108.5% 90.1% 93.5% 103.9%
Bayiiipass 94.4% 117.0% 108.9% 91.7% 95.2%
£ 3 FIZERAEMRREE BEURICR
Table 3 Recoveries of total colonies of the two mixed strains
MU F- 2 [Tk
Vol
20~80 CFU/25 mL
YRR A A (KIGIRA A & ORME BRI . Z BRI . M 2R AT ) 99.4%

HHEIR A (A OESEREE . Asia Siamensis, BME) 95.6%
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AreH i 3M PR 1 IR 5 R 99.4% FiT 95.6%,
PIRT 70%, FEH 3M I H- 925 XF T 41 BRI A LB 19
RE A JE MRS
23 RBEEMEIEST

Pl W7 TR R R 0ORS 2 FE PEA Am  R Be— R
B BARES, T2 R4S — e,
B 1.2.2 v SEEG T v ah R TSy AT A5 I AH Y B9
RSD {8, A FIPEMEIEFD 3M I3 H 12549 SR T
V5 YL i R ISTORH pH<4.6) TR v BB RS S5
(3£ 4), WG 2020 FE 25 3L Y gL, ASTR] Bk
BE R WA RSD WLEE 5. 3M I3 s T~k B 0
17K (5. 25, 50, 75. 100 CFU/25 mL) K i) RSD
(RSB 3R 21.1%~34.3% . 12.4%~17.2%. 7.2%~

14.2%. 4.2%~10.5%. 2.9%~7.1%, &ML T AU E
M3 7K S (5. 250 50, 75, 100 CFU/25 mL) F |9
RSD {H & [l 43 51 S8 17.8%~33.0%. 9.5%~21.5%.
8.0%~13.9%. 5.5%~7.8%. 3.0%~7.6%. 0] i 3M il
A7 ik RSD (B 2 2k, HIL S8R
RSD {EAHIT, F2HH 3M Ml A 12 O 48 40ty

Tk B e B 7 15 1 B B S M SR A S e 3 AN
ARMTEOL T, SIS R AR AR, SSRGS TR R
AT, ARSEEGE N Tis 4L 42k 2= 281K
Bl (pH<4.6) ¢ i FEA7T M08, J4] W 1~ FHE ok 2B 7= 19
3M MRS SR i — BCE R . a5 g TG
PRI HH , 22 BH PP BT BN A A A= i T3k
S0 2H R 53D KOS R AL vk T4 RSD fEH L. 6,

R4 PEMGES 3M R TR RS L LU T

Table 4 Comparison analysis of precision between filter membrane method and 3M test tablet method

e ANFEE/KSF T BYRSD
Vaxiil HEWiReN
5CFU25mL  25CFUR25mL 50 CFU25mL 75 CFU/25 mL 100 CFU/25 mL
B 17.8% 12.1% 9.6% 5.5% 5.0%
Ty . . . . X
TR i B ARk MR A2 22.6% 13.3% 7.2% 5.0% 4.2%
KA TEREL 31.7% 9.5% 11.7% 6.2% 4.1%
A IMIR Rk 25.9% 14.7% 8.9% 6.3% 3.2%
P BT 31.6% 12.7% 8.0% 6.2% 6.8%
- IMIR Rk 34.3% 17.2% 10.2% 4.2% 4.3%
i Si ) B 31.7% 21.5% 12.7% 7.8% 3.0%
S SAMENSIS IMIi 7 25.9% 12.4% 14.2% 5.6% 43%
A SRS 33.0% 15.8% 9.2% 7.6% 7.6%
- 3MII H- 21.1% 13.1% 11.2% 6.3% 7.1%
i UEREET 31.7% 15.2% 13.9% 7.2% 4.2%
MR 33.5% 16.1% 10.1% 10.5% 2.9%
5 ORIRIE BT BUUA A X AR e 22
Table 5 Expected relative standard deviations at different concentrations of bacteria!'¥
CFU/IML. TRSD
<10 <35%
10~30 <25%
30~300 <15%
26 3M IR RPN e B E B FL AT
Table 6 Comparative analysis of reproducibility of two batches of 3M test tablets
- AR K PR FYRSD
Vaxiil 3MIUEL AR
5 CFU/25 mL 50 CFU/25 mL 150 CFU/25 mL
E[i27q1 .69 29 .0°
SO e AR R iy 22.6% 7% 0%
fitk2 17.3% 10.8% 3.9%
BRI Eiin/el 25.9% 8.9% 3.6%
7 73
itz 30.6% 14.4% 4.6%
Eiln/ g 34.3% 10.2% 6.2%
i B 2 AT 1 ' ’ '
Hitk2 31.0% 13.1% 7.1%
k1 25.9% 14.2% 5.4%
Asia Siamensis .
EjiRV @) 33.0% 12.8% 5.7%
e k1 21.1% 11.2% 6.6%
- Ein/e) 25.6% 13.1% 6.0%
- k1 33.5% 10.1% 8.2%
U k2 34.3% 9.0% 7.9%
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Fig.2 B-A analysis of the 6 groups of bacteria determined by the filter membrane method and the 3M test tablet method
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Fig.3 AP analysis of the 6 groups of bacteria determined by the filter membrane method and the 3M test tablet method
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