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Abstract: A new rapid and high-throughput microbial chromogenic assay was developed to analyze antibiotic residues in
animal-derived food samples. The positive samples were further confirmed by high performance liquid chromatography-
tandem mass spectrometry (HPLC-MS/MS) method. Bacillus sterothermophilus was used as an indicator strain to produce
a 96-well microplate for detecting a variety of antibiotics simultaneously. The results showed that the microbial assay was
simple and cheap, and gave easy-to-interpret results. After extraction with phosphate buffer at pH 7.4, muscle samples
were detected using a chromogenic assay system consisting of the reactant solution (150 pL), bacterial suspension (50 pL)
with an initial optimal density (ODyy ,,) of around 0.4, and the sample extract (100 pL). The limits of detection (LODs)
of aminoglycosides, beta-lactam, macrolide, and tetracyclines antibiotics were 60, 20-40, 60-80, and 40-60 pg/kg,
respectively, which reached the requirements for the determination of antibiotic residue levels in the country and abroad.
Consistent results were obtained in examining antibiotic residue in 60 animal-derived food samples using the microbial
chromogenic assay and HPLC-MS/MS, indicating that the proposed assay could be used to detect antibiotic residues in
animal-derived food samples with reliable results.

Key words: high-throughput microbial chromogenic assay; antibiotic residues; high performance liquid chromatography-
tandem mass spectrometry (HPLC-MS/MS); animal-derived food
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BT EEThermoAF]; Series 1200-Technologies 6410
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Table1 Effect of different pH buffers on the detection
TR £h 2% i ilipH 6.8 7.0 7.4 8
R (0 min) pige! st Eyih E gl
& I (240 min) H Eige) G gy

2.2 TEVIBIARIR R R A A A 1 E

P B ER KA R i S B 2 LD N S 14 2
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Table2 Effects of initial concentration of bacterial suspension and
reaction mixture composition on response time
min

1 ‘A1Z!S§:2HAES‘41Z!S$H/HL PRI UEOD 0
RN W AFERK 01 04 06 08 1.0
A 180 20 100 300 270 260 240 240
B 150 50 100 270 210 190 170 160
C 100 100 100 230 150 130 120 120

B3 ERBAERRE R T R R b FIXT DA R R R

Table3  Effects of initial concentration of bacterial suspension and
reaction mixture composition on the sensitivity for antibiotics
a5 ERAARIIL _ I FIHI230D gy
BB R PABEE 04 0.6 08 1.0
B 150 50 100 2 (+4) k&G (H) Bl (-) Bl ()
C 100 100 100 BEM (1) HiEG (-) B (-) #i(-)

e+ PR R — R EE A .

3T LAFE Y, B B AT AR OD g o B 57 BN BR
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WA R, AR E R, I RR0.41F 1 B
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100 pLAE A IIA R o 1%k AL G0 P ARIE A I 4 1, R
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Table4 Limits of detection of 12 antibiotic

ng/kg
o

PUERAH  WUEMU iR AR R

FEFEHE
TR EER 60 20 200
WMAFE R 60 20
p-PIEE R
i 5 R 20 10
KERNTER 40 10 -
HHERG 20 3
LAFEEERER 40 10
WA B 40 10
K PHIEEE
AR $3 60 20 200
AR5 § 80 20
IUEINE-S
UIE7S 40 50
100
SER 40 50
+HER 60 50

% 1.3.2.3 W ikt AT ke, DAB 6 AR R A2 AR Ak 1 b
HEOR BE i A R B /MR IR B, S5 R k4. K
U7 1 B AE F RS H BR 2 /N T 3 AR b 3 B 1 B
Ytk S 2 e R R PR Y, EARAS H A B A
FHREEAPUAER, HESEMRTREEFRE, KA
AR, BB E T DO 2 IR DU Bk . I
RO B- PN I i AN U 30 2R i A RO UK, KR
20~40. 40~60 pg/kg, X5 XM T X A4 B
PoAE 2R BRI 2 SR AE AL
24 FRARRAERRE
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Table 5 Genetic stability of indicator bacterium during passage
. NEHEE (G PUBF MH %
wr RER ER RGR RN RER RN RER A
(ugkg) EffEmin  (ngkg) MEmin  (ugkg) Hmin  (ugke) B [H/min
1 60 230 20 230 80 220 40 240
2 60 200 20 210 80 190 40 210
3 60 190 20 200 80 190 40 220
4 60 200 20 200 80 210 40 220
5 60 200 20 200 80 200 40 210
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BR AT s 2B (8] AR 5, 45 SRR S Fls e 3 R —Fhpt s
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MU AR E — B MRS AR, 55 1A B P 7 S ML
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3~4 hNMEFRRAIA (. BRI, S AR B A B R E
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2.5 (ORERRIARS H BRAS I 45

VAN R 0T VR B P AE R AR AEVE A I AEL.3.1.2
W& N REATI E, 12 My R R BRI A
50~200 pg/LIVE K, H5HIGHMAE RGFEMEXR
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B HBR &5 AR AP . Ok R, HAS H IRz
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D PUAE 2 I A R RE SRR ke, 3 R 8] 1 A%
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KPR B IR, IRk A A A ik 0 s S B 1k OB S A
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R AU, RARNE TN JE R A b A R 2
G, BRI OR R IE T IR 9%

3.87
1007 A

50 1

AR =EE 1%

3.6 3.8 4.0 4.2
I 8] /min

100+ B 4.14

50

AR L%

O T T T T
3.7 4.0 4.3 4.6

Ff 8] /min

1.727

1.475

R B (X107
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1.5 20 25 30 35 40
i A /min

b 1.362
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Fig.1  Chromatograms of 12 antibiotics
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