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Study on rapid detection method of B—lactamase in dairy products
LIU Fang,LI Chuan-li, HE Yong—-sheng,ZHANG Yi-jie, YANG Ping

(Shenzhen Academy of Metrology and Quality Inspection, Shenzhen 518131, China)

Abstract: The purpose of this study was to establish a rapid detection method for detecting B —lactamase in
dairy products. B-lactamase was added to different dairy products,and its detection limit was determined by
rapid detection method and cylinder plate method respectively. Influence of storage time and heating treatment
to the enzymatic activity of B—lactamase was investigated by durability and stability experiments. The detection
limit of B—lactamase in rapid detection method was 1.5x107*~1.6x10°U/mL(U/g),and in cylinder plate method
was 2.0x107°~1.6x10*U/mL (U/g). The B-lactamase positive rate of 178 samples detected by rapid detection
method and cylinder plate method was identical. It suggested that the sensitivity and accuracy of two methods
were similar. Results of durability and stability experiments showed that the influence of storage time to
B —lactamase was not significant,but heating treatment decreased the enzymatic activity of B —lactamases
obviously.

Key words : dairy products;p-lactamase;rapid detection method;cylinder plate method

FE S ES TS252.7 X RKFERIZED : A X E % 5:1002-0306(2013)04-0069-04

?ni%ﬁia%u:#t AT M T R A EE 22 42 )
=, e AR B- WL S Pt s T T
/nT”*?L)%%%Elﬁhfﬂﬂﬁﬁmﬂ‘f%?”f“” SR L B
A Bt P 2% 5 SO I 7L AP LA R i vk B 124
Wyrh o B A L A LA B 10 S AR T A
FEP, SRS 73 AN B WA @ AR 41 B — N I iz it o A\ 221

VBRI A K S 2 A Bl T R ST R
SRS W) 7 VEAS 5 B3 5T A% (AR BT AR B, B 4 R
{8, &3t SRR 7 T L W 2 TR, DR I o ke ik =2 b gl
I FH 31 B— PN BRIt P A0 2 b o H i B— P T 4 il
I (I 9T 22 45 Hh A8 B — Pl o R A 0 32506 3 —
LA B— PN BRI i R AT A I, A B— PN IR i il

B gyp, ﬁm/\bléli%zﬁcfﬁi_ﬁ’aqqii X n] RE Sl
W e BT R AP ZR L 2 e, S T
PR B N DG O B A, A 00 2 3 N7 PR AT 2 ) 7
VEARAST DU FL ) b b ) B— N RN . 9T i T
22 ol 7 ARSI LA EI’JB PR I e 7101, HL K e Ty
VEWAFAEAS — 5 E AN A o D 72 1) R 8088 RN S5 I 1
B8 25 5 PR A VR A AEAR BH VHMFXISH 2 1) ) 7858 5 380 AH €6
TS AT RE it T Ak B AL R T, RN 2 5 B s TR

%% H 88 :2012-08-08
EZ B % 25 (1982-), %, Al &, TARIF FFLH & R L,

LEAS TRV RP IS LA vty o gl S7 R N R4S T 925 5 53 ool Hof
72 HERAAS, H BRIF I A 22 L o Charm 07 @i
AR5 S M v A B— N IR i T 43 fir B —
Pt 1 S e A= 22 17 D BT, ot 44— yJ/IX APINPR ST v
W55 B— PN IR & I s N i 5 R 1A T 8 35 1R T i, AT
] LATR) AT DR sl b 750 5 1 B— N ERL I o AT ST
223X Charm i 57 56 8 37— Pl P A il 77 v, ) 2
B — PN T J12z 18 A AN [ o 25 2L 1) o b 1) e AT As: HE B, I
AR AR VEAE R LU, R 3K P R 7 v 3B AT 18 i R A
W5 kg e N7 AN W) B 2 A b B — PN T ke 1 P A
PRI AR .

201345 544 69



J@étﬂ@l’&

Scence and Technology of Food Industry

1 MRlEF*®
1.1 5L

TRE W5 4 BR 8 (Mlicrococcus luteus)  CMCC (B)
28001, ) ] o [ 2= 27 40 B AR 0 A B P o0 s B— PN TR
Wi AR AE i (0.54U7/mg) 75 75 = GARUE N sigma 2 7] 5
FFEH Fluorochem 2y vl s b g% 5973 I db
WA ARG RSN T s A M W YIBHidh b A4
R A PR 28 7] 5 Charm 57 &5 W & s AR 80 db
LU RR S 2B ) AR AT R 2+ -
1.2 LWHE
1.2.1 FESPIRTALEE S WOFE S rT A iR
WHRE ity FH A 2 A5 22 0P (pH7.4) $221:4 (v/v) [ L A5 3R
ATFRRE s Wokey RO T AL 5 FH B TR 2R 2% vl (pH7.4 %
1:7 C/v) W L A5 BEA T3 B o
1.2.2 PREURS I 72500 2 LA T B — PN TR e i S TG AR
HRR AERRRRE— 8 B B — N TR T AR v W, LA
A B L R A, TC T BGHA BE 2 1.0x1074~1.0x
10-3U/mLIFTINFREIR > MAS IR S (R I AR AR 3 B
3002 1.5mLEG O B, TN 60 L7 2% 35 BH M ot #2
W P AR I, R N OV 3mine. PRI EL
300 LA AS 5 96> T8 00 22 A6 I 2% 1A 10T R e, 56°C i &
8min, U H J& 3min P J4) 52 45 5 o MR 3 InARRE AR A )
28 JLAffy 52 AR S A0 DR AR I 2 P 1) B — PN PR I it AL
HE PR, BAAE 2 U Ao A HE BRI B R A R i e FL
) it DR SURS I 725 v 1R B — P TR M g s AT A, S IR
1.2.3  FRARYZI o LA ot v B— PN TR e I e R AT HE B

HEAFIRR X — 28 o 11 B — PN T R v 1Al T 71 9 52

A 1.5x1073U/mLITT B — PN IBE 1 Bl A TE 5 98 [7) 1S BA T
A F 1) L A SR AR G R R 1.0 107~5.0x
LOSU/MLIF AR FEIR > 25 Be (FL A2 LA v 7 B
JER B — PN T e ity 215 24 ) AR 38 7 v PRI BEAT S
R, FEJA o AR IO ARAFE ARSI 245 SR o R A
P AEARIE T T 1) B— PN IR & i At B , LA AR 2 L1
it RS HE BR PR B RARLAE A 1 2 L e M A v )
B— PN T 2z Tt s AT ASE HH R
1.2.4  FESP B LR (AT M TIT g B SN
=) o R PR VRS 0 < TR 7% 27 0y 407 e 25 Lo o DA A2 i
BLAE R AE S 53 500 R DRSS W32 R e vk BE AT S
W, DL B2 R 5 V2 1R B— P I A B A, HH 5
1.2.5  B—P LA R P i HoPE Fm A PESZE DLRES
Y Ky 5 59 I 1 5 VS [ R 8.0 1075~5.0x10*U/mL
B— PN BENE B INARFEA, T3 FIgCE — 8, B4R
TA) I SEAG 0 92505 AN TR) < B TR A 97 B — PN I M it
5% B WS PEREAT ARSI o 53 A, T A A Y ] A 8.0
10°~8.0x10~*U/mLI1¥] B— PN B Sl i A A v, AL 2L 1
B (65°C 30minE%75°C 15s) LA A A5 8 K B (115°C
10min) [ 245, XFIPRFE R IEAT A Ak B, DA
T2 AGE I B — PN TG A2z g P40 5 B 9 P, A 50 K 6 Ak
N B— P IR I i P (R 52 1
2 BHEREHH
2.1 R K R B A B AR B i R A H PR AY T ZE

O AW BR WY < WKy RS S A5- 108 7 5 3EA T

70 o135 =am

bl L g -

PRAFRS WVL AR S 58 o ks L i o B— P W i g
IR 2 4RI FE 1.0x10~1.0x10°U/mL2 [a] , LAEESSFL
Tl ity v B— P TR e Pt A R P e KA A SR i 2 L o
0 R SFAT I vh IR B A HH B o 2 1P AR 0 & L &
TN VRS W T B— PN T it ARt B e AR, i A 7L 71
ity FH TR T A B e DU IR 5 9% vl e — 5 1 Le g 8k
AT T HGRE T LA 555 1 B — PN IR T Ay B 329 B

K1 ANIE] Lt 7 RORS I 1) B — P I e e e ks L
Table 1  Detection limit of B-lactamase in

different dairy product base on Charm detection method
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Table 2 Detection limit of B-lactamase in

different dairy product based on cylinder plate method
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Table 3 Detection results of dairy products by Charm detection method and cylinder plate method

P - PR I LINTSPR
FriE A PEIERE YIRERE il B P PIERE i BIHERE R
WY 30 0 30 0 30
(28] 16 0 16 0 16
Wik 65 0 65 0 65
LAl 17 0 17 0 17
JEURL 50 1 49 1 49
R4 TBCEIN 1D B— P I S 1 0 5
Table 4  Influence of storage time to the enzymatic activity of B-lactamase
B-NBEIZEEI % (UmL)  BIEFARIN  J&E1d JfcE2d JRE3d cE4d BCESd JEed JCET7d
5.0x10%* + + + + + + + +
4.0x10™ + + + + + + + +
3.0x10* + + + + + + + +
2.0x10™ + + + + + + + +
1.0x10* + + - - - - - -
9.0x107 - - - - - - - -
8.0x10° - - - - - - - -
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K1 1.0x10*U/mLEE = £ 4.0x10*U/mL, iX Y5 Korycka
SEBIIF ST A RAHY) 5 o ARFF K (115°C, 10mind 1)
AR 5 X B — A R i T 1) v P S5 i o K, 8 1R
A PR, RIS D0 AR FF 6 B — P I Jie P 1) 94 13 vy ik
8.0x10~U/mLIN to AN BERAS U H 5 A5 B— N WL L it
5 INARAL BT B— P P M RS L )5 )
Table 5 Influence of heating treatment to the enzymatic activity
of B-lactamase
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