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Comparative analysis of the total number of colonies in different types of
food based on the Petrifilm aerobic count method and plate count method
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ABSTRACT: Objective To compare the difference between the Petrifilm aerobic count method and the plate count
method to detect the total number of colonies in different types of food. Methods Totally 112 batches of samples
from 7 kinds of food product, including raw meat, dairy, bean, grain foods, ice beverage, nuts and fruits and vegetable
product were selected randomly from the market. At the same time, the total number of colonies was determined by
Petrifilm aerobic count method and plate count method, and the counting results were statistically analyzed. Results
The average of log differences between Petrifilm aerobic count method and plate count method |d log| was 0.06
(<0.5), the P value of paired t-test was 0.860 (>0.05). Conclusion There is no significant difference between the
results of Petrifilm aerobic count method and plate count method in the determination of the total number of colonies
in the above 7 types of foods. The Petrifilm aerobic count method can be used to determine the total number of
colonies in the food.

KEY WORDS: total bacterial count; Petrifilm aerobic count method; plate count method; different types of food;
paired t test

EE&WB: EERESH LRI H (2018YFC1603900)

Fund: Supported by the National Key R & D Program in Key Technologies of Food Safety (2018YFC1603900)

MBEEE: #2530, BRI, FEMR T 10 B S AEYAR . E-mail: ruixidddd@163.com

*Corresponding author: CUI Xue-Wen, Associate Chief Pharmacist, Food and Drug Administration of Sichuan Province No.8, Xingwen Road,
Chengdu 611731, China. E-mail: ruixidddd@163.com



55 14 M SRR, S BRI R 1 S PR O X AN RIS L i B B R LA 5607
s = 16 4t BIGESRBESI 6L 17 41, it 7 Fhiral 112 4t
0 S

VT AR B b 28 A MR SR A A, Horbdm Ry 2 R 477
SRIETE TS e a8, BB BN & A i R = 2
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P AR RN A WS YRR A AP

M FE % BBUE G 8 GB 4789.2—2016 (£
LRERIE BN MEYHAAR RSB E ) AT
Bk PEAT, SEW D R B, A A R, e
PriffEh A G 2 RNMEZ AL EANEE A E ST Mg
Az PR o ik RS, Fh R AC R R R G ST
WIS 32 3 T8 AL ARG AL ) 75 01 H R 3E
B A b 22 i3 2 (Association of Official Analytical
Chemists, AOAC)E )5 /7 % 990.12¢ £ i F 41 18 BB A6
FEAKAL T ) FOAN4E R i MFHPB-33 LR FH 1 7% 1 it
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1.1 X5

AT HE IR R R 3 . B RN AL R BB AR A BR
2 d ), 3AM™Petrifilm™ O M K A (5 o
338WWM/337K6M, 3 [E 3M 2 Fl); RI-250 fH IR 5% 3546 (G
[£] Thermo Fisher 23 Fl),
1.2 #HMmKIE

Y ERENUREA PTG 18 it &EIHRIAL 1641, &
HE 16 b, MREHIM 12 #b. ARG 17 4t Rk

FRUER bR KA A IR ATCC25922, BEHE 2 T
ATCC6633
1.3 IHER

i BEme W P MR B e He R R B A R
BCHl, 78 121 °C, 15 min &R K @#, J5TE 46 °CK IR
PR, 3M™Petrifilm™ B 95 W58 H- MK AT BT T8 & 5
T I

FERh A FORAE 7 BRI ARG YR, JF#%
I GB 4789.2—2016 HEA7HE F I 45 .

DA 250 A3 IR 38 75 [G T ATCC25922, WA
ZEMIFF R ATCC6633, 1 mL JILA 10 mL EFRRFH, 36 °C
i3t 24 h B FE AR (PR R T TR R, A BRI
J# 3 50~100 CFU/mL).

L4 M7 E

SEAR R BRI 25 g (8725 mL)RES 2B 225 mL A
PRERK SR, FEARIE, B 1:10 (mv, ViV, PIRTE)
(RESM BB . B AR 225 mL TCRZEM K s,
I FREHATT 2 min, IR 1:10 FRR. AMERRAH R
BAEMRRE, (RIETAREEEE 30~300 CFU/mL Z ],

TSR A, SR E0R, BRI & aoRes A
WA BT 1 mL BT 2 SR IR s 55 L A I
FCE (36+1) °CHEFR(48+2) h,

FRUE R FRIEE: BB LR B A | mL, $%88F
M T80 5 R IR A TR s R, IR ABOE AT X R
Guit vk B A A B TR R B T I R T s S
1€ 30~300 CFU/mL 4 5048 BOR 450 (6 )5 T SPSS 34, 2k
FHEEXT t 4360,

2 HBR5HH

2.1 EHHERFERTHECESEZEMNR AR R
59

AT AR BORE B 11241, e A RIS MR A
2 B A 25 A G TRV S BTE 30~300 CFU/mL F A
fn 3t 70 rCCE A A 10 HE . BEDAE A 10 HE . Bk AL 10
e RERIS 10, ARG 10 4t REEST 10 4t BD
B G A 10 4i), AIZE R L 1, [ — A SR 2 Fi
A T 3 A5 2 A I 5 RS AER AR W — B E S, g ik
2 Fhoy A5 H R B T T RO, SR OV BUEL R ] SPSS 4Kk
PEEATREEST ¢ REE, TR IR R vk S AR Bk B
S5 R HE 2V ME|d logl= 0.06 (<0.5), 73 %
t=0.177, P=0.860, P > 0.05, FH] 2 il Jy v6 45 i 25 %
T EER
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Table 1 Microbiological test results of 70 batches of food by 2 methods
SPRREEITERES WEEIRR PEIRUTEE AT
HRACFU/g) EMREE SRR 459Y(CFU/g)

s FE ) PHOETERE PRI IR

1 ff P 10° 1125 1.1x107 10° 107 1.1x10’
2 ff P 107 81 8.1x10° 10° 79 7.9x10°
3 AR P Al 10° 90.5 9.1x10° 107 81 1.0x10°
4 AEE DY Al 107 66 6.6x10* 107 68 68x10*
5 A P il 10 64 6.4x10° 107 63.8 6.4x10°
6 e PRI 107 143 1.4x10° 107 128 1.3x10°
7 e PRI 10° 79.5 8.0x10° 10° 804 8.0x10°
8 e PRI 10° 59.5 6.0x10° 10° 61 6.1x10°
9 e PRI 107 495 5.0x10° 107 48.6 4.9%10°
10 e PRI 10° 101 1.0x107 10° 90 9.0x10°
11 S 10° 55.5 5.6x107 10° 83.5 8.4x107
12 S 10° 455 4.6x107 10° 41.5 4.2x10’
13 S 10° 1575 1.6x107 10° 18.2 1.8x10’
14 S 10° 29 2.9x107 10° 29 2.9x107
15 S 10° 37 3.7x10° 10° 35.8 3.6x10°
16 S 10" 82.5 8.3x10° 10" 84 8.4x10°
17 S 107 181 1.8x10° 107 188.2 1.9x10°
18 S 10° 43 4.3x10° 10° 429 4.3x10°
19 S 10° 51.5 5.2x107 10° 50 5.0x107
20 BT 107 44 4.4x10 107 43 4.3x107
21 Sl 107 144 1.4x10’ 107 141 1.4x107
22 Sl 10°° 455 4.6x10’ 10°° 44 4.4x107
23 Sl 10°° 67 6.7x10’ 10°° 66.7 6.7x10’
24 Sl 107 55.5 5.6x10° 107 60 6.0x10°
25 Sl 107 162 1.6x10’ 107 152 1.5x107
26 Sl 107 131.5 1.3x10’ 107 132 1.3x107
27 Sl 10°° 212.5 2.1x10° 10°° 211 2.1x10°
28 Sl 107 101 1.0x10° 107 90 9.0x10°
29 Sl 107 65 6.5x10° 107 55 5.5x10°
30 Sl 10° 435 4.4x10* 10° 42 4.2x10*
31 HRATH 10° 1175 1.2x107 10° 116 1.2x10’
32 HRATH 10° 223 2.2x10° 10° 215 2.2x10°
33 HRATH 10" 107.5 1.1x10° 10" 112 1.1x10°
34 HRAH 10 1955 2.0x10* 107 198 2.0x10*
35 HRATH 10° 160 1.6x10° 10° 158 1.6x10°
36 HRATH 10° 40 4.0x107 10° 42 4.2x10’
37 HRAH 10° 39.5 4.0x107 10° 56 5.6x107
38 HRATH 10° 115 1.2x10° 10° 181 1.8x10°

39 HRETH 107 10.5 1.1x10° 10 163.5 1.6x10°
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= 1(5)

s e . g 7 v e A P 0 S 21150 7 31 VW P

FF b2 TARERREE AR TR A e il

H/(CFU/g) PR SERIRETEEL 4504(CFU/g)
40 bicsewrilfin 10° 100.5 1.0x107 10° 102 1.0x107
41 VURIER G 102 58.5 5.9x10° 1072 43 43x10°
2 VURIER G 102 56 5.6x10° 102 56 5.6x10°
43 VRIER G 102 129 1.3x10° 10" 119.5 1.2x10°
44 VURIER G 102 184 1.8x10* 102 180 1.8x10*
45 VURIER G 102 263 2.6x10* 1072 250 2.5x10*
46 VURIER G 102 68.5 6.9x10° 1072 67.3 6.7%10°
47 VURIER G 102 63 6.3x10° 1072 62 6.2x10°
48 VRIER G 102 164.5 1.6x10* 1072 156 1.7x10*
49 VURER G 10" 129 1.6x10° 10" 159.5 1.6x10°
50 VURIER G 102 198.5 2.0x10* 10" 189 1.9x10°
51 R LR PSIC 102 355 3.6x10° 1072 37 3.7%10°
52 R LR PSIC 102 117 1.2x10* 1072 1.09 1.5x10*
53 R LR PSICH 102 58.5 5.9x10° 1072 58 5.8x10°
54 R LR PSIC 10" 51 5.1x10? 10" 50.8 5.1x10?
55 R LR PSIC 10" 74.5 7.5%x10? 10" 73 7.3%10?
56 R LR PSICH 10" 104 1.0x10° 10" 92 9.2x10?
57 R FOFPSICH 102 50 5.0x10° 1072 51.6 5.2x10°
58 R LR PSICH 10° 186.5 1.9x107 10 187 1.9x107
59 R LR PSIC 107 108 1.1x10° 107 107.5 1.1x10°
60 R LR PSIC 10" 45 4.5%x10? 10" 50 5.0%10?
61 RIS il i 10" 117 1.2x10° 10" 146 1.5x10°
62 RIS il i 107 435 4.4x10" 107 51.5 5.1x10°
63 RIS il i 10" 44 4.4x10? 10" 41 4.1x10?
64 RIS il i 10" 44 4.4x10? 10" 40 4.0x10?
65 RIS il i 10" 51 5.1x10? 10" 50 5.1x10?
66 RIS il i 10°¢ 1555 1.6x10® 107 141.5 1.4x10°
67 RIS il i 107 45 4.5%x10" 107 415 42x10°
68 RIS il i 107 136 1.4x10° 107 142.5 1.4x10°
69 RIS il i 107 63 6.3x10" 107 67 6.7x10°
70 RIS il i 107 244 2.4x10° 107 243 2.4x10°

2.2 2 MERERESEFERTECESEEMNR A AR
ER55H

2 FIBRAERTRRARINSS SR L2 2 MAGISE AT LI H 2 Fh
DI AERIN R A RIS 25 AN M, 2 RO e RIS T
KGRI BUE 2 2248 HE M 0.07 (r < 0.25), TFEXT
ISREZFRAF AT A, BT R AR T e 2 M I
SEPE AR SO ECR LT A B 4 R
o TERAACR RIS, 40K REASAR L7 H B il it 4

AR IS AT, BT LIS B e . ILsh, RATF
BB RE 1A AR 2 DA A A R B TR
£ SRR T TR A SO, 2 A I B0 h B
2.3 7 XARHRFEMRTBCESEZMR FIEEN
HERESH

JEPTASIIRE A P BIHEIE 7 Ry, R — R
it 2 Tl A5 R TRVE T HECBON BB (5 ] SPSS AR THT
XF RS, ZEARILAR 3. 7 RN AR SRSS Y P T > 0.05,
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Table 2 Counting results of 2 standard strains using 2 methods

" 4% R iR R SRR T s
/(CFU/mL) /(CFU/mL)
122 118 115 120
KIn e
120 118
108 106 HETL L
U 2 T BT
107 HIETL AT

R3 TEHANEER 2 M EER T HEX t RIBER
Table 3 Results of paired t test for colony count of different
samples by 2 methods

el t{A P {H
i 1A 1 0.557 0.591
2 b 1.078 0.309
Ly -0.836 0.425
FRE 0.361 0.726
Y URIK 1.340 0.213
MR IFOFF S -0.509 0.623
BB SR Bk il -0.180 0.861

24 AEEEHXETFRITBESEZMNR R ERE
MERS 54
B 7 ZRE A PR R R R Ik A I

iz BEAS (] B 75 80X 8 81 43 (0~1.0%10° . 1.0x10%~1.0x10°
1.0x107~1.0x10° CFU/g) SO S 5 20 AT RO X ¢ 4G5,
AL UL 4, o E RS X 0] 3 7 Sgad 5 b B 5
R, 3 4UEE P EYY > 0.05, W] 2 RO AN B VA X A]
P B 2ES .

R4 2MEERNERFTREZHXE LR
Table 4 Comparative analysis of different colony number
intervals in the detection results of 2 methods

7% X (8] %0/(CFU/g) t 1 P i
0~1.0x10° 0.749 0.470
1.0x10°~1.0x10° 0.718 0.482
1.0x107~1.0x10° 0.653 0.519

2.5 2 MASEEIIRGERITRME R LS 247
AWETEXT 17 HERGE B AL TRN, oA 7 A4

R RA LS BT BRI A4S R 22 R BR, BRI 5.
Xt EEAE AR AT AL, AR — R b TP AR R I 2R B e 4R
FrBg R s o oA s, WA R Y pH AT, 1R bh
(1 5 Y A R o FE R M A B3 2t B A A U7,
RV R 358 T AR AR I, HAROURE b 20 i EL R XL
PEFTREARAL!S, TGP EE B 1 mL 5 3R0 T
B EHMA 10~15 mL ~PAGHEBRE, Had Bk b
pH A —E M HRIER

£S5 2MEERMRBRTEEZERHER
Table 5 Results of total bacterial count of concentrated fruit
juice detected by 2 methods

M5 A

/(CFU/g) /(CFU/g)
1 WEAIT JE 18 2
2 WA JE 10 0
30 WA J5 9 0
4 [y J5i 20 1
5 WA JER 15 4
6 ARt JEk 8 1
7 WEHRGT J5 6 0

3 5Tt

ARRBEFE R, BRI R 2 5O Bk AT 7 28
NIRRT ZE S rh, 2 ROy RS R T 3 2
o W R 6] AL GE AR EGE A JL S (D)PE &
IR — P A SR B SR I R G, DA Kk W
P Ry B S B LR, A TR AR K BT A i B S
N fRT Ak T (P A% e ik B il 15 3R R i B, G IngAcK
B A R R B4 AR 20, I it 25 T B B B
SETRBEE IR, 3R TRIGACE; QWyENLA A 2
RN 2,3,5- = ARG O e, LRI Iy AR T
JE G X T, B 2,3,5- =3RS0 DU & e 7T LI
BB 2 M AT R T 74 BRI BN G, AR Ttk A T
WA A ol AR Tk S L T A
B [ B AR R R D R R SR I A1, AR R Y
A K IR BRTE I T S R 5% DA T A 3 2 000 ol P 7 & A ) B4,
T RO B FACR RN, ) REVENE A AT
MRARFRE /N, FEAH R 25 5 (R 15 248 Hh BB IS 28 AN 3 2 146
MHLK

BARIEIR A A LS kA B, (2
TE SRR E TP IR T B L e B (1) H FBE 75 038 F ZEAG )
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