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Determination of antibiotic residuesin milk by lactic acid bacteria
fermentation method
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ABSTRACT: Objective To establish a simple and accurate method for the determination of antibiotic residues in
milk by lactic acid bacteria fermentation method. Methods The fermentation conditions were optimized by
inoculation amount and fermentation temperature. The specific procedure for the lactic acid bacteria fermentation
method was established by using penicillin as the target antibiotic and the detection limit for all 20 antibiotics were
determined at the same time. A total of 111 commercial milk samples were detected by lactic acid bacteria
fermentation method and GB/T 4789.27 method respectively to verify the accuracy of the established method.
Results A specific procedure for the determination of antibiotic residues in milk by lactic acid bacteria fermentation
method was established. The concentrations of 20 kinds of antibiotics in 8 categories in the milk which did not curd
after 4 hours of fermentation were considered to be the detection limit of this method. The result showed that the
detection limits of 12 kinds of antibiotics in 4 categories were lower than their maximum residue limits (MRLs) in

milk. The positive rates of 111 milk samples detected by lactic acid bacteria fermentation method and GB/T 4789.27
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method were 9.0% and 11.7%. Conclusion The lactic acid bacteria fermentation method is simple and accurate, and
suitable for detection of antibiotic residues in milk as a primary screening method for enterprises and grass-roots
testing organizations.
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Tablel The speciesand sources of 20 kinds of commercial antibiotics

(ceftiofur)
(cephalexin)
(cefquinome)
(benzyl penicillin)
(procaine penicillin)
(amoxicillin)
(ampicillin)
(erythromycin)
(tylosin)
(tilmicosin)
(oxytetracycline)
(tetracycline)
(aureomycin)

(dihydrostreptomycin sulphate)

(gentamicin)
(enrofloxacin)
(flumequine)
(lincomycin)
(sulfadimidine)
(colistin)
®2 MERWMNARERE (ugkKo) 225 AW keI
Table2 Concentration settings for antibiotic detection (ug/kg) 85 26 111
1 2 3 4 5
1 2 3 4 5 GB/T 4789.27-2008
10 15 20 25 30 131] 111
60 70 80 90 100 )
2 4 6 8 10
10 14 18 22 26
9 13 17 21 25 3 ZERE5HH
4 6 8 10 12 . )
35 40 45 50 55 31 ARBEEFEMmIML
35 40 45 50 55 3.1.1 JAEBAEHLRE
50 55 60 65 70 3 , =3% ,43 T 4 h,
40 45 50 55 60 pH ) ,
40 45 50 55 60 3% ,
4 6 8 10 12 , , ,
4 6 8 10 12 1%~6% B34
600 650 700 750 800 3.1.2 RAEK BERJE )ik E
700 750 800 850 900 4 ,
800 850 900 950 1000 ( =40 C) (=46 C)
600 650 700 750 800 , , 4h ;
400 450 500 550 600 43 °C

500 550 600 650 700 43 C
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, 30~42 C 70
, 6.5 I3 —-CK
—a— 8 ngkg
43°C 4h = 80 1*‘\‘\'\,
a \ —o— 20 pg/kg
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Table3 Effect of inoculation amount of lactic acid bacteria on 45 . @%?:L - ) ' Vs .

milk coagulation

(g/100 g) pH T)
1 5.02 62
2 4.83 69
3 470 76
4 4.67 78
5 4.65 80
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Table4 Effect of fermentation temperature on milk coagulation

L5 20 25 30 35 40 45
R BEIHTE] (h)

1 pH
Fig. 1 Effect of penicillin on pH of milk during fermentation
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Table5 Detection limits of 20 kinds of antibiotics by lactic acid
bacteria fermentation method

(©) pH ()]
37 5.20 58
40 4.97 63
43 4.70 76
46 4.96 64
49 5.34 53

3.2 M7 ERESNL

pH 1 ,
8 ng/kg pH
20 pg/kg pH 3 h
, 4h , pH 5.8 ,
, pH ,
[35] G
90 C 10 min 43 C, 3%,
43 °C 4h, , ,
33 H&MIBRAYIE
( 2), 4h

20 5

MRL*
(g/100g) (ug/kg) (ng/ke)
1 21.9 3 100
2 65.3 80 100
3 79.7 6 20
4 64.2 18 4
5 56.7 17 4
6 53.1 8 10
7 38.4 8 10
8 46.8 8 40
9 63.5 45 50
10 57.5 45 50
11 91.8 60 100
12 20.1 50 100
13 72.4 50 100
14 49.3 750 200
15 38.6 650 200
16 40.7 700 100
17 51.6 900 50
18 63.2 20 150
19 70.6 550 25
20 67.5 800 50
o (maximum residue limit, MRL),
235
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Table6 Test resultsof 111 samples of commercialmilk and milk

powder detected by lactic acid bacteria fer mentation method and

GB method
(%)
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