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Fig.1 Schematic diagram of the detection of gentamicin ( GEN) and kanamycin ( KANA) with
visual Gel-ELISA method
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1 GEN-KANA ELISA (n=3)

Table 1  Detection results of GENKANA in spiked milk samples
by Gel ELISA( n=3)

Spiked level Color of X,+SD
Drug p(l;fg/lf)ve detec(t)ig; (iayer (% n=3) Result
0 Light blue 55.0+2.0 -
GEN 5 No color 7.7+1.2 +
10 No color 5.0+1.0 +
0 Light blue 53.3+2.5 -
KANA 5 No color 5.3+1.5 + 2 GEN-KANA ELISA
10 No color  3.0+£1.0 +
+: Positive; - Negative. Fig. 2 Detection results of GEN-KANA Gel-ELISA in
standard solutions
GEN
KANA 55.0% 53.3% ; 5
10 pg/L GEN KANA 7.7% ~3.0%
o GEN  KANA Cut-off 5.0 pg/Lo
3.4
o 4 3
‘(a) 5 ng/L KANA.5 pg/L GEN; (b) 500 pg/L
(STR); (¢) 500 pg/L (NEO): (d) 500 pe/L (TOB) . 2.7
. 5 pg/l. GEN  KANA

3 10 GEN-KANA
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Fig.3  Specificity of GEN-KANA Gel-ELISA assay
STR NEO TOB
STR: Streptomycin NEO: Neomycin TOB: Tobramycin.
2 (n=3)
Table 2 Comparison of detection results of blind milk samples by Gel ELISA and UPLC-MS/MS( n=3)
Number 1# 2# 3# 4# S# o# T# 8# o# 104#
GEN - + - - - - + + + -
Gel-ELISA
KANA - - + - + + - - - _
45.2+ 23.6+ 94.5+ 65.5+
GEN ND 25 ND ND ND ND 20 4.2 3% ND
UPLC-MS/MS 103. 64 25.8+ 55,34
KANA ND ND 5.'5 - ND 1 5 3" 5 ND ND ND ND
ND: . GEN: . KANA: o
ND: Not detectable; GEN: Gentamicin; KANA: Kanamycin.
4
ELISA
2.0 pg/L 5 pg/Lo
15 min o
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A Visual Gel-Enzyme-Linked Immunosorbent Assay for
Simultaneous Detection of Gentamicin and Kanamycin in Milk

XU Fei' LI JingYa> ZHOU Jie* LIU Mao-Lin' LIU Yi-Ming' WANG JianFen’ DING ShuangYang > LI Xiu-Bo"'
'( National Feed Drug Reference Laboratories Feed Research Institute
Chinese academy of Agricultural Sciences Beijing 100081  China)
*( National Reference Laboratory for Residues of Veterinary Drugs China Agricultural University —Beijing 100193  China)
*( Yanging County Anmial Husbandry Technical Advice Station of Beijing Beijing 102100  China)

Abstract A visual gel-enzyme-linked immunosorbent assay ( Gel-ELISA) assay for simultaneous detection of
gentamicin ( GEN) and kanamycin ( KANA) in milk was described. In the gel detection column two
detection layers were filled with CN-Br activated Sephrose 4B gel as solid phase carrier which was coupled
with goat anti-mouse IgG. The anti-GEN and anti&KANA monoclonal antibodies were added to combine with
the carrier respectively in each layer. Gentamicin and kanamycin drugs in sample competed with corresponding
enzyme-abeled antigens for the immobilized antibody on the column and the drugs could be detected by the
chromogenic reaction of substrate 3 3”5 5°+etramethylbenzidine. This approach was a yes/no method after
color detection by naked eyes with the detection time of 15 min. The sensitivity of the Gel ELISA method was
2 pg/L  and the detection limit ( Cut-off value) for gentamicin and kanamycin in raw milk was 5 wg/L. The
detection results of the ten blind milk samples by the proposed Gel£LISA method were consistent with those
obtained by ultra performance liquid chromatography-tandem mass spectrometry ( UPLC/MS-MS) .
Keywords  Gel-enzyme-dinked immunosorbent assay; Gentamicin; Kanamycin; Simultaneous detection;
Milk
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