5113 55 16 ] B 2 4 T iR o Vol. 11 No. 16
2020 4F 8 H Journal of Food Safety and Quality Aug. , 2020

T owLAFRLE R R OET

(. TARARSIRT, T 510435, 2. HIEGHIEE R ZGART L, JEaT 100062)

¥ OE: B HRCOPREOE L SACRTE 2 R I G B SBO TE Z R AR OGHE, FIWT 2 RO oA T
MR, AE FAAIEE GB 4789.2-2016 ( 5 Z R EFIRME M MUAEIFRR wYE BEOE ) 1T 4b
B, P HRABA: 2 BORE S A B TR A LB B30 40 1 BURE A s B P 2 DT AR o F Bk 2 ik
X i b BEHLAER 30 (3 DF T BoRE s Fl 2 3 BT Hs A Sl #EA T TR 98 B RN, Je 5 e T2 0 1T (ttest) . SE5R il
VR 5 4R R A 25 R0 B 35 2% 5 (P>0.05) HL X AN [R] 1§ ¥ 5 X [8] (0~100 CFU/g . 100~1000 CFU/g. 1000~
10000 CFU/g)#Bi& F o 2 (3 B FE S PPN EE RN . S50 ACR VAT FF 20 TRV B A DA N, 445 A
MR, e TAEReE,

KB WAL PGS, 40k

Comparison of plate counting method with paper slice method for detecting
total bacterial count in food
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ABSTRACT: Objective To find out the correlation between the plate pouring method and the paper disk method to
detect the total bacterial count in food, and judge whether there is significant difference between the two methods.
Methods The samples were treated according to GB 4789.2-2016 National Food Safety Sandard-Microbiological
Examination of Food-Determination of Total Bacterial Count. Sample diluent was inoculated with plate pouring
method, agar was poured into plate, and sample diluent was inoculated with bacteria counting paper by paper disk
method. The above two methods were used to detect the total number of colonies of 30 biscuits and cakes and 2
quality control samples randomly selected from the market, and statistical analysis (t-test) was performed. Results
There was no significant difference between the results of plate pouring method and paper disk method (P>0.05), and
it was applicable to different colony number ranges (0-100 CFU/g, 100-1000 CFU/g, 1000-10000 CFU/g). The
evaluation results of 2 kinds of quality control samples were satisfactory. Conclusion The paper disk method can be
used to detect the total number of food colonies quickly, which can shorten the detection process and improve the
work efficiency.
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BT W5 Y A SRS AT G ) o 75 Y B A B
Y EEORNE . PR R AR BRI, — R A
YIRS 3 AN B R AR, BB S K TR RSO TA
A e i AR ] e R R AR

WA EEE NS B, & TR,
JTA% 1 g 5 1 mL A A T 3 1 48 A1 AT 7 B TRV B R
BN B S TS YRR AR A, HITE T TR A
FEA 7 DR JEURR I T 0 8 A 2 32 0 TS e i 1
o 0] DU X — R AN BT R B R sh A,
SE RN AR, DU XA R B AT T3 A= 2 PR A B 3
PRS0 BVE BBUR LSRR P AR AR IR AR,
B AR RETE B — A~ 7T D 1 Bk BT % (4 A1 Sk Sk 174 o
TR R AR R A TR RGP T RY 20%),
PRI AN REN 4 g 8045 mL AGFE T SEBRAY MG . B
VL, A58 05 2%t T BV MBI e A R B . — T
PR . g 48 AR B TR AR R AR, 59—
B RRIRE BRI — Le A T th 22 B T BRI, Irig g R A
FERB eSS SR R . e PR T AU IR AR A R
TE BB, IEARFORBE S T S BRAELE B T AN R R,

HoArE W& & A E %80k % GB
4789.2-2016 { i A EF bRl MY #R T W
S ) VOSEAGT RO AT, (AR SE PR I i R R,
TP BOE TR BB, SLIGHRAERT ), ORI,
A AR A I AL SR FH AR R AR ARk, HRTSE
B 5 5 M Ak 27 I p2x (Association of Official Agricultural
Chemists, AOAC)E J7 7 ¥ 990. 124 £ s P 41 18 s B i As: 1
FEARAL Ttk ) PRI S K 19 MFHPB-331 VR FH 4G 46
DU S AT R o R VR B, B PR B A A vk
ORI P 7 S R s o AR A AR TR S AR vk
BT 3 AR TR B 7% # X [E] (0~100 CFU/g . 100~1000
CFU/g. 1000~10000 CFU/@)MHTEEL, FHAT T ity
Br, =0T ik 2 MorkrESE, eSS
KR, 485 R TR, B AR AR SN M A ) 245
SR A BV T A ik, R R — A TR T
FRUEDT BT IR S KR .
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21 UESEHF

AR BBl B 37 2k (plate count agar, PCA)dL S
190703, AR 3 4, dbalkibFE ARG R A F); 3M
Petrifilm B 7% B 50K A (58 5 70200572157, AR H
Wz 2020-07-17, WIJE 253807 b i3 [ bR 5 5 A R A
FEfih).

30 I3F T BokE 5 o T 3 L BE AL ER)
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22 LWHE
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PCA Hrgw SLEcHil 4% 7 & FHUCBH EC I, & R KIS
BT 46 CIEEREH N, MR H T oK 5B s %
SEE A
222 HiRHE

JEPERESL: FICTRAAEE T I ok TR MO a5, 7
BI(1 min )M 60 mL 7K AR BER K A IR B 4 mL A P AR
MRS, TRRERB RIS, BERREEEE
TCWHETE M, AR T 098 B R B0 TR P MO P RE,
[ VEIRR A R TC TR, I 60 mL VAV B2 Rl
A SRR

RS FERR % #2 GB 4789.2-2016 #EATAMIE,

XiF b A % S S5 A R R SRR SRR TR AT 10
fEmBE, RS, R 1:10(V:V)BIRESL 219, FH 1 mL
G T WA B RS WA B 1:10(VV)RE SR 213 1 mL,
WA REZZAG 1 F R84 9 mL # BRI A9 G T A b G B
G B Sk 20 v AN B s BRI ), AR R A 1 52
TCH R R E AT IR &35, HA 1:100(V:V) I #E
e
223 AWk

MR FERHESE R 1 mL KB WA 4 5 B E ik
DR REIE 1 mL & 2 ANJCER P ILPY, [RIEFIRER 1 mL
TC TR A= FRER K ABITE A 15~20 mL 46 °CHYFEHITHEGE,
BN PEE), FRR HBE R S B P ARCE 36 °C+l °CH: 3%
48 h+2 h,

AR IEN: FERHEAE T 1 mL K B 20 5 B
IR BRI 1 mL & 2 MR A R, S AR A
36 °C+1 °CH53% 48 h+2 h,
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F A s SPSS17.0 #4743, P<0.05 FamHA
Gt L.
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PEERESR AL SCRBIR ARSI FE, 3 FOR R YA 5L
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P>0.05, =BT 1 55 40 R 1A D T o S Bkt R0 o 3 2
5o REARRSRAL: I BURAGEIT AR PR, 3 RPN R VA X
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Table 1 The total number of colonies in the 2 methods

B2 e ] [RERZS ] Uk [RERZS ik
AP R ERU(0Y  SEHRCEREEES(0Y PEEERU(CFUR) TS Y(CFUg)
PET 1 2.5 6 25 60
PET 2 11 14 110 140
PET 3 3 5 30 50
PET 4 3.5 1 35 10
PET 5 21.5 17 215 170
PET 6 0 0 0 0
PET 7 122.5 139 1225 1390
PET 8 0 0.5 0 5
Gian 9 0 0 0 0
Gian 10 9.5 14 95 140
BT 11 54.5 78 545 780
DT 12 0 0 0 0
DT 13 8.5 12 85 120
P 14 95 111.5 950 1115
Gian 15 35 44 350 440
KER 16 0 0 0 0
AL 17 31 44.5 310 445
KEA 18 9.5 18.5 95 185
KEA 19 29.5 41 295 410
ke 20 1 1.5 10 15
ke 21 210.5 235.5 2105 2355
ke 22 2.5 35 25 35
ke 23 27 40.5 270 405
ke 24 1 3.5 10 35
ke 25 1.5 5 15 50
ke 26 43.5 57 435 570
ke 27 2 6.5 20 65
ke 28 0 0 0 0
ke 29 137 161 1370 1610
ke 30 21.5 34.5 215 345
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RGBT SERR B ER MG R B SR
TR S U A 25 R S 19-W799 HEdh
B & A 3600 CFU/g, 45 19-1761 H & & 9% 50
17000 CFU/g. JRFEFEMME A B E R &5
19-W799 FEB B & 4500 CFU/g, 45 19-761 R 5L
¥R 21000 CFU/g, 45903 4.

JEPERE S P AR R EEERSE B S 19-WT799 R4 Z
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ZiL5Ttie
AT 45 R MR AR 0L 5 4807 145 1A I £
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1 T 7 B

AR R R WA AR R AT B S R W B R SRR I o
R TR R ECH] . BRI R RS L R E
45 °C PCA Bl IS5 s i 5 S5 B BUP IR, 7 T R&E
PN 187, R ()RR B AR i B T4 R I T R I 2
MRLR AR, WAk — R BB T A 2 AT,
I — AN S TR VR BT BE T SRR 2 M, T E
ZATHL, SRR 2 I P BB SR AR T R R R,
Z R ATLAL) R 3 i T A5 IR, AN ) S B 22 1) B 3R A R 0l
SERFINTT R o TR AR R R 3E 6 By 57 1 i/ N R R AR
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Table 2 Comparison and analysis of 2 methods for determination of total number of food colonies

FE SRS HUREWaR7S V- T $U/(CFU/g) t{E PH
P i 2443
) —-0.334 P>0.05
BT EiYER7N 294.7
AL TRERES 345.0
) —-0.387 P>0.05
RE S, YL Rk 435.0
F£3 2MAEERNERFFAREEH X B LR 5
Table 3 Comparative analysis of different colony number intervals in the results of 2 detection methods
FE IS HYEBUX [8]/(CFU/g) t1H P {ii
i 0-100 —0.434 P>0.05
i 100-1000 —0.495 P>0.05
P 100010000 —0.849 P>0.05
K, 0-100 -1.710 P>0.05
HEA 100-1000 -1.786 P>0.05
HEA 1000-10000 ~0.468 P>0.05
x4 FREER2MEERERHEER
Table 4 Total colony count results of both methods for quality control samples
e RERES AKA ik i WKk
“HA e S _ ey ) _- ey ) e S
SEAR P HITH E B/(10) AR R TR B/(10) TSRV (CFU/g) - T %R/(CFU/g)
19-W799 169.5 212.5 17000 21000
19-J761 35.5 445 3600 4500
F=5 BEERHENRIBTENER
Table 5 Results of validation and evaluation of total colonies
FE i 5 £ Z1H 25 R
19-W799 21000 1.1 hE
19-1761 4500 1.6 TR




%5 16 3]

FoOME S PHOTEOE S AR IS DN A U P T B LR

5493

BT HETE AR A BUA YRR R B GB

4789.2-2016 FrifE Mot il AR v, 26 B AR 2 5 TR v AL
IEAEMMEYS Y PR R R, M ERETE R
BRI 45 SR AE 27 5 A 7 o T R B B A R T A
Rl AT A i 3 7 =g AU S E

EEBE

(1

[2]

(4]

(5]

[6]

(7]

[8]

WAL R B RCEYIR R M) diat: B ERE R R,
1991.

Henan Agricultural University. Food microbiological examination [M].
Beijing: China Science and Technology Press, 1991.

XUTE, R, Wi, & BB P EVE BRI ke D).
Hib A RGN 2, 2018, 9(23): 6090-6094.

Liu D, Wu X, Yang J, et al. Comparison of detection methods of total
bacterial colonies in infant rice flour [J]. J Food Saf Qual, 2018, 9(23):
6090-6094.

SRAELE, gkok, HREE, . ACR R IIK s v BB T ST
[J]. PREE PA2A2%K, 2019, 9(4): 379-381, 385.

Zhang YJ, Zhang Y, Tian PY, et al. Application and evaluation of paper
strip method for the detection of total bacterial count in water [J]. J
Environ Hyg, 2019, 9(4): 379-381, 385.

IRIEE, AR, XTTHG AF DR AN R TR 7 B RO A L A
FFE]. ANRZEEE, 2019, 62(7): 628-631.

Su XY, Yang F, Liu WM, et al. Study on the application value of test piece
method in the detection of total bacterial colony [J]. People Mil Surg,
2019, 62(7): 628~631.

B, S HE R M), EER: F R A, 2015,
Duan HB. Food microbiology inspection technology [M]. Chonggqing:
Chonggqing University Press, 2015.

Ji, VT, R, S VS SECT SR INRE T e S R 5 4
). BRI ST, 2017, 38(16): 149-152.

Zhou H, Ling XM, Li JX, et al. Verification results and analysis of total
colonies and Staphylococcus aureus detection ability [J]. Food Res Dev,
2017, 38(16): 149-152.

SR, JAH, VRSO, BRE S CE G Th T iR BB KA R RE
W R II]. 45T, 2019, (26): 34-36.

Fu ZF, Zhou H, Xu WP. Talking about the matters needing attention in the
determination of total bacterial colonies and coliform bacteria in food
microbiological examination [J]. Chin Food Saf Magaz, 2019, (26):
34-36.

ThE . B A G TV RO T TR RO ()], PR

[10]

(1]

[12]

[13]

[14]

[15]

16, 2018, 16(20): 47-48.

Ma GS. Observation of the effect of the method for determining the total
number of colonies in food microbiological examination [J]. Guide Chin
Med, 2018, 16(20): 47-48.

A B P TEVE SBRE D IE S TR AR ()], B AT,
2018, (27): 140.

Yu H. Capability verification and quality control of the total number of
food microbial colonies [J]. Chin Food Saf Magaz, 2018, (27): 140.

GB 4789.2-2016 i &R FEZAME T BEYZRL Bk SEE
[S].

GB 4789.2-2016 National food safety standard-Microbiological
examination of food-Determination of total bacterial count [S].

AOAC Official Method 990. 12 Aerobic plate count in foods dry rehydra
table film (petrifilmé aerobic count plate) method [S].

MFHPB-33 HPB method [S].

SN/T 4544.1-2016 R b ALBlR GRI T TvE B80T 12— (S).

SN/T 4544.1-2016 Commercial kit detection method-Total number of
colonies method 1 [S].

AR EZECRG M. dbat: o EBE 2R 1 R, 2008.

Gao ZX. Medical mathematical statistics [M]. Beijing: China Medical
Science and Technology Press, 2008.

A, Wl RSO AT Bk S AR A LTS )],
Tk, 2012, 33(10): 157-159.

Li Y, Yao LY. Comparative study on the method of detecting the total

number of colonies by the method of paper and the national standard [J].

Food Ind, 2012, 33(10): 157-159.
(TESRHE: THY)

(E=TER

a N

T OB EEWRFEAAERHED
W,

E-mail: 602167678@qq.com

a A B Mt SRIEN EBH5
: FEARRENRE.
E-mail: zhoulu1982@sohu.com



