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Development of a Test Kit for g-lactam Antibiotic Residues in Milk
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Abstract: We used S-lactam antibiotic residues in milk as the target to.develop a rapid detection kit. Based on sensitivity of Bacillus
stearothermophilus 10208 to acid and f-lactam antibiotics, growth conditions were optimized and a test kit that could show a color reaction
within 2.5 h was developed. The results of the single-factor experiment showed that when the inoculum was 5%, initial growth pH was 8.0,
culture temperature was 55 “C, and the quantity of peptone was-0.50%, the logarithm values of growth for the bacteriumwere 2.9, 7.5, 7.3, and
5.8, respectively. The results of an orthogonal test showed that when a nutrient brath containing 0.50% peptone was added and the mixture was
inoculated with 5% seed broth and incubated for 24 h a 65 °C; the logarithm value of growth for the bacteriumwas 7.6. This optimized test kit
could be used to detect residual s-lactam antibiotics in milk within 2.5-h. The parameters were as follows: reaction volume, 0.5 mL; agar, 1.5%;
bromocresol pumple, 0.01 g/L; total BS10208 cell number, 1.30 < 10° cfu, and optimum reaction temperature, 65 °C. The detection limit on
penicillin sodium was 2~4 pg/L. The test.kit could also detedt residual tetracyclines, sulfonamides, macrolides, aminogly cosides, and other
antibiotics in milk.
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Fig.3 Effect of inoculum dose on pH and total number of

Bacillusstearothermophilus BS 10208 colonies after incubation
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stearothermophilus BS 10208 colonies after incubation
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Table 1 Multifactor interaction effects on the growth of BS

10208

j:g_ A B C D pHi B }%fi?;”/m")
1 At Bi Ci D1 475  7.00x10°5.9
2 Ar B, C; D; 588  8.00x10%6.9
3 Ar Bs Cs Ds 557 200x10/7.3
4 A2 Bi Cp, Ds 538 3.00x07/75
5 A, B, Cs3 D:i 505 1.00%10/7.0
6 A, By Ci Dz 550 4.00x10/7.6
7 As B: Cs D; 618 200x10/7.3
8 A; B: Ci Ds 515  2.00x10%6.3
9 As Bs C; D1 515  2.00x10%6.9

¥4 1 (107) 0.957 1.690 1.423 0.423
#1811 (107) 2.667 0.667 1.333 2.267
#44111(107) 0.800 2.067 1.667 1.733
# % R(107) 1.867 1.400 0.334 1.844

N T ¥ BS 10208 AT AR, KA 4 E 3
AP RIEASRIGRTHE, W Rk 9 MR Wk 1, MK 1
Al AW, BS 10208 5l AR5 7R N AeBsCsD2, 4
AR R S8 J5 7 A RA(1.867) > RD(1.844) >
RB(1.400) >RC(0.334), RIE:RlE gz K, HIK A
HEAMRHE, (HRME MM ZER DN,  TREEE,
BN pH A, JEREFR IR . Ea {35

W& AFUFF IR BS 10208 S 4k, 18 100mL &
TR FEREAMINN 0.50%f0 2 1 i, SR AR EL
5%FhT-¥, #£ 65 ‘CF, 200 r/min £ PR HEE B 5% 24 h.
P IEAZ 50 45 s R 2 A, AR 1.3.2 7%, 8%
F5 J5 TR SO 7.6 (4.00<107 cfu/mL), pHAE A
5.5. 5 ERMMEEEML, ZHERAE PR
45 5 4,000 cfu/mL Eb 3.08<107 cfu/mL /& J 1.30 1%
TP E. VIiG pH. BFRIREMEAKHES 4
K 3 2 (B A7 AE 28 HECMAE F o

2.3 WAl & ARSH I E

2.3.1 AT E T IR IRE T

7665 CHiFE 7h )5, TRFHFEEIE N 0.01g/L.
0.005 g/L H 5t AR R 5, e FEA 1.00 g/l 0.04 g/L.
0.02 g/L HRRISAH PR IR 255 B, A,
AFIF45 5oz, i HIRF R i inid & S0 R
TR B 1 A K R B, 4k 255555 , WA 0.04 g/L.
0.02 g/L HrIedl AxAr v, (HERsus il 5 rs & 75 i
B, RERERL, ZEHE, TR R BRIk ik
£ 0.01 g/L.
2.3.2 S#MFIRATHE BS 10208 49 mit K&

==

&

A& BS 10208 Al ik E AR, 2 50 B
N FTIEE], AN FIZHPRECE AR R 2, WEFTE
, ASESTAIEHIZE 2.5 h R 2 4R AR 2
1.3x108, 2.6x108, 3.9x108. 5.2x10° cfu, TEASFZMRIKY
MR HTE T, JGEE /N2 BRIk B 1.3x108 cfu.

%2 RFIES BS 10208 LR EHE
Table 2 Determination of cell number of BS 10208 in Test Kit

K& pamiecE

(cfu/0.5 mL) 1.60x10" 3.2x107 6.5x107 1.3x10® 2.6x10® 3.9x10® 5.2x108
4imL 0.25 0.25 0.25 0.25 0.25 0.25 0.25
P T e 7.00 6.00 4.00 2.50 2.50 2.50 2.50
% B R AI(GL) 0.01 0.01 0.01 0.01 0.01 0.01 0.01
2.33 WA FA M RE ATLAEH, SRRt SonT DU IS 22 2R M B

MAREE R W ARIKE 1.0x0° g/L.
2.0x10% g/L. 4.0<10° g/L. 8.0x10° g/L. 1.6x10° g/L.
3.2x10° g/L. 6.4x10° g/L (kG IS LK 3, Mk

1B 2~410° g/ (2~4 pg/L), FrLAATR S HitisE
AT S0t 58 AP RGN BRI 2~4 ppb.

3 RFlEhinE ZENRE
Table 3 Detection limit of antibiotics for Test Kit

HEF KAL)

1.0x10° 2.0x<10° 4.0x<10° 8.0x<10°

1.6x10° 3.2x10° 6.4x10°

BPMmEREAR RX F

FH# E E % K

ARG AT AT RERL I F Wb TR B R A R
PALLANI R 2R DU R B, R AR
BIEPEF REHUER, ANIRD 50y &Mk G

PR 3~5 ppb). B BEFEAR G PR 3~5 ppb) 2K H 5
IR 2 CRl PR<5~25 ppb). SUIPE AR CRBR
25~40 ppb). SLHIZE (25~75 ppb). SkIEULHK (i
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PR 5~8 ppb). i fiicgemy G R 20~75 ppb). fif fiz
FR e GRS BR 100~200 pphb) < fiffi% (il B 100~600
ppb). H&EZE GEIIFE 50~150 ppb). PU¥E (Kl
PR 50~150 ppb). £LFEEZR (RillfR 200~400 ppb). 7
IRE R CRIIR 20~100 ppb). HiE %% (KR <
500~800 ppb). (HTFIERF R G HRZ 0, Hit
TR B PR R 7 1)

3 Z51p

MR A R AT LIS U 4518 UM =
N 5% AEKAIE pH A 8.0, KiFRIEEN 55 C.
B RS I 0.50%, TR VR BO B 2> 71 2,85,
7.49, 7.30. 578, IEXZIRIRLE R, 1EAMIIAN 0.5%
HAMRE FRRZY, HFh 5% T, 7E 65 Clafk
Vit IR 24 h, HEETEEONEUE N 7.60. RALIEES
MEARFEAE 2.5 h PRI B- N R i vk F e
ITRAKRN, HESHCy: RPHRE 65 C, KM
AN 0.5 mL, 1.5%3%fE, 0.01 g/L ¥ Rk,
BS 10208 4H it ¥y 1.304108 cfu, 78 RAN IR (A
N 2~4 ppb. ZARFTIEE AT R FERS A e iR A 1)
VURR . WS RIAAEEE . SRS
R AWIFFIF BS 10208 X iz RIBUEF 7= BRIV HE
A MNERLTRI 2R RN 22 DRI 2R A2 EL SR 7 TR A 9 ol
a0 S L R T B S VS Vet il el el (05 S C S
DU T A IR A A PR, Ol B-IN BRREA R 1
PR SE it 7 AT Re .
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