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Abstract: To develop immunoassay for gentamicin, the artificial antigen and polyclonal antibody were prepared in this study. Identified

through ultraviolet spectrum (UV) and SDS-PAG, the immunogen (GM-BSA) and coaing antigen (gm-ova) of gentamicin were synthesized by

the method of carbodiimide successfully. GM-BSA was used to immune New Zealand white rabbits, and the antiserum was obtained. In this
study, we utilize a notive method to-immune animal and obtained serum volume much more than conventional method’s. One indirect
competitive ELISA method has been developed to detect the titer and sensitivity of the antiserum. The results show that the titer of antiserum
was continuously improving and the 1Cs was nearly'3ng/mL. On this basis, With an concentration range from 0.3 to 243 ng/mL, the ICx is

2.954 ng/mL, and the IC1 is 0.056'ng/mL. The results of this study provide a basis for the breakthrough of serum volume, and also is a good

start for the development of gentamicin ELISA kit.

Key words: gentamicin; artificial antigen; carbodiimide; poly clonal antibody

FRK % % (gentamicin » GM) /& Hi /s 8.1 B &

(Micromonospora purpurea) 7 %= 5 [ — 2 £+ A
T 2 H BRI R R, TR 2
ABERNE (purposamine). R ZIE AN 3-F1 5E-3- LA 4-
PR SR e 4 2 i 7 DROR B 0t e 24 EQ B A
Wi HER: 2014-01-24
EEWE: MIEESRHEEIFERL (2010R50028); #iiT& R A REE L
1H (2011E61018); #iiIEEARUREMESTE (2012012013-3)
RN L (19915), &, ARERE, MiRAE: ReRREHEEN
RBA
BIRMEE: KRN (1970-), 5B, #t, iR, FIRAE: ARRERER
MEAR

152

BF 2 TR A AR A E - DRI SO TR 2R
28U SR, PRORE Zo0 AR RA WIS a4 E
XoF IO AEEE | T i L R T ) 450 7 P EE BB, AL B4
G At R DR OK G 2R B B R R e DU R
B XK KERETMAEETIERE, T2 H
FANI L E T W )i KAk B & (MRLs). e
PROK 52 AR A AV IR AT L) B DL Bors Ak X ]
BHAT R EEAEREN 100 kg, E4TH R
200 pog/kg, TEARFVRE I IR B AR H 43 o 2 mglkg
H15 mg/kgt, JEE H R K% 5% B B AN 1 T 50 ng/
7Bl JECFA (The Joint FAO/WHO Expert Committee
on Food Additives ) #E#E {81 FH (1 PR K5 SR AE BN I £



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.6

ANFEIZHZY MRLs YEEIA 100~5000 pog/kg®l; REEIE
(I P & R KA % MRLs SEFEl2 100~1000
Lo/kg, ZE9H ) MRLs 24 100 pokg, ALA. g
) MRLs 4 50 pg/kgt™.

BT, POKEE 2 BRI 77 3 A T AR
IR HTIERNGIE I HTIE . A ST B SR
FHEERE (HPLC) BN it (MS) RO S AHE
% (GO MR AR EIE- FREX PTG E (LC-MS/MS) 121
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0.01 mollL, pH 74: 027 g KH:POs, 142 g
Na;HPOs, 8gNaCl, 02g KCl, ‘E&1L; (2) fupk
W (CBS), 0.05mol/L, pH9.6: 1.7gNa&COs, 28¢
NaHCOs, % T 1000 mL 4k, 4 CukF{e
15 () HHW: % 5% BSA ) PBS; (4) B(a7).
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iz, E%% 100mL; (3)1.5mol/L Tris-HCI (pH 8.8) ;
(4) 1.0 mol/L: Tris=HCI (pH 6.8) (5) 2>8DS ¥t L
FELE M : 100 mmol/L Tris-HCI (pH 6.8) , 200
mmol/L DTT BUHBLIN, 4% SDS, 0.2%¥E ., 20%
Hids 6 Yettik: HEEOmML, /KO mL, KL
10 mL, 0.25 g &L Ll R250; (7)) i taik: HEE
180 mL, 7K180mL, ¥KZ. M 20 mL.
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ReVIEGEE, ¥ GM 4rilS BSA BRI 5
i, 5 OVA R EHIR. FRERKEZR 20 mg 7
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3 BIFE LA SR yER A sk AR 2 fa . AR
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5 mL (ZE0fE ARG 3mL A4 , SRE4%
SEinandess. W AEK S 0 G, R E L
— I, —HER&I A, PRSP £
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1.2.4 184 ELISA %) 5 o i o 9 FAR 2
1.2.4.1 R IRBFERM B EH

PR = HOF P 22 KA R (O albrid A
GM-1. GM-2. GM-3) % 55 M B R A4k 32t 470
5E, L GM-OVA TE vt )i, Fi CBS Mikka —E (%
¥, 78 96 FLb F4EfL AN 100 pL, 37 CHEHE 2 ho LA
PBST ¥tk 1 k. PR A, AFLIn 150 uL,
37 CH¥E 2 h. PUlLiBEHEH: 11 AR 4
37 CH¥E 1h, Peb3ik. FEFUIAA 100 pLBbs i
(1:8000) , 37 ‘CW¢E 30min, ¥t 37k. HFLIMA
TMB 2% 100ul, 37 CHEF&E G 15 minj5, &1L
i 2 mol/L iR 100 pL 28 i) N,  M5E Ausofl - LAIF]
— PR BT PGS PIEMLE Asso Z(EK T 0.8 Bf
M7 TR R R R s PR 8t e W RRIR G0 JE BLAS
1 LS REAT 2O s H AT 28R+ Tk s,
B PULIE RN IEAT Guit gk, dil st 4R, e
BN AR
1.2.4.2 -GM-2 Fil GM-3 % He s

LA GM-OVA Fif 5000 fENELHER, 78 96 FLAK
A&EFLn 100 pL, 37 CH¥E 2 h. UL PBST ¥tk 1
W FHEMWEE, &FUm 150 pL, 37 CHFHE 2
h. PUMTERBRE L 2000 f%. 4000 5. 8000
f%. 12000 f%. 160001%. 20000 {%. 240001%. 28000
fi5, 37 CW¥&E 1h, ¥tk 3. FEFLINIA 100 uL fFbr
— Pt (1:8000) , 37 CHFHE 30min, Btk 3. HEAL
AN TMB &£ 100 uL, 37 CHFE EE 15 min
Jei» BEFLIN 2 mol/L BiER 100 pL 2R 1bfe v, 52 Auso
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L GM-OVA fE Nt i, F CBS #i &
1:2500. 1:5000. 1:10000, 7 96 FLAR _-&fLhn 100
pl, 37 CHEHE 2h. LLPBST ¥tk 1 ¥k FH M
FrA, FfLIn150puL, 37 CHEE 2 h. PUIMIEHRERS
#4374 5000 £, 10000 %, 20000 fi5, 24000 £,
37 CHFE 1h, ¥tk 3k LI 100 ph FEbr — 3t

(1:8000) , 37 ‘CHW¢#E 30min, Wb 3VK. &EFLIMA
TMB 4% 100 L, 37 CHEHE &£ 15min J&, &1L
T 2 mol/L Fifig 100 uL 2K 1B N, J5E Ausofd . HEHL
WHEAEAE 1.2~2.0 A, HEERRRES b
WA O I 1) USRS R vioE TARRIE .
1.2.6 [AiEFE 4 ELISA &M 7 foiF o Fuik
RBE
1.2.6.1 ks R EEAR A %

BL GM-OVA i 2000 fifEAGH R, 7E 96 1L
B AR 100ul, 37 CHEHE 2h, ¥R 1iX. FH
S P, AL 150 ul, 37 CHEHE 2h. HulLiE
PP 550N 4000 1%, GM IRifER RN 7 AN FREIR
FE, 4324 0.3 ng/mL. 1.0 ng/mL. 3 ng/mL. 9 ng/mL.
27 ng/mL. 81 ng/mL. 243 ng/mL, & BN IEFLIFREIK
FE 0 pg/ml, FEFLA AIIAA R 23K B 1) GM Fl
PUILIE 100 ul, 37 CHFE Lh, Btk 3 k. &FFLIN
A 50 uL HRP-FFitfulifghr — it (1:8000) , 37 CHiH
1h, Ptk 3. MFUMATMBE G 100uL, 37 C
i B W 15 min J5, ARSI 2 mol/L AR 100 ul £ 1k
SN, DSE Auso B, SFEPRAEMIZE, TH 563
ICso, Giih T IRGIEN 1Cs0, il FE
1.2.6.2 dpcfE TARIREE T brvfE thZe 2]

L GM-OVA fE N i, A CBS ik &
1:5000, 7E96FLAR L&EFLIN100 uk, 37 CHFE 2h,
VedR 1 IKk. PR P I, LN 150 L, 37 C
¥ E 2 he PUILIEHFEAEECY 10000 5, GM bRk i
BN T AN REWRE, 439 0.3 ng/mL. 1.0 ng/mL. 3
ng/mL. 9ng/mL. 27 ng/mL. 81 ng/mL. 243 ng/mL,
W B X FLR IR N 0 pg/mL, FEFLA B [H
JRERE Y GM FlPiiiE % 100ul, 37 CHEHE 1h,
Vel 3 . BEFLIIA 50 uL HRP-EHUAblFbs —Ht

(1:8000) , 37 C#¥HE 1 h, ¥R 3 W. BFLINA
TMB & 100uL, 37 CHFFE M 15minj5, L
T2 mol/L BiifiZ 100 pL ik [y, l5E Ausoft, F
EXCEL ZilbrifttliZe, 19204078, TR
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K 1Cso CEANHIZ N 50%HH) GM i £k &, il =
=I= (By-B) /Bo>100%) , FFLA B/BO ik %] 90%H 1)
IROK B 3 W& WK N AR B 5T A AR I B PR
(LOD) , HJ ICi0-

1.2.7  HARA4F R M08

K FH 42 554+ ELISA U712, DARERE Wik 15E 25
TGN 2 T S FAth 25 R A E 5t e R
Y, ez, FrE IR RN 1C0, THEAR
R

X SRV (%) =1 Cso (GM)/I Cso (5 §+41) <100

2 FR5E

21 AP HLE

ORI 1, GM (0.6 mg/mL) . BSA
(0.625 mg/mL) FIHFIEIE S 7 BLAE 245.0 nm Al
279.0 nm, {HEY) GM-BSA (3 mg/mL) [{I4FIEIE
N 277 nm, 5 GM. BSA 4N A WS 2

5, UL GM B HB IR Hiik B b [FIEE TS,
GM-OVA &t HimEwE 2. £it5H GM Hl

BSA. OVA B4 78 5.7:1 #1116.9:1.
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Fig.1'UV spectra of GM, BSAand GM-BSA
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Fig.2 UV spectra of the artificial antigens of GM, OVAand
GM-OVA

2.2 ZR T M Btk I # vi (SDS-PAGE) & &

MK 3 ATHI, GM-BSA 4 XS BSA iy B
WIS, VLA 7 F &5 BSA 8K, b
Wr GM 5 BSA s IAcHe; MK 4 7151, GM-OVAHH
X OVA ¥ Ja, WA o PR, B IGHE W
GM 5 OVA RINAEHL, (HEERGE, UK &
fik. MHIKEETTES], BT K9 FREOKT 1162
kDa) ff15%7, Tl B AR AT LRI &R

116.2 XDa - e
66.2 kDo '

el i e
45.0kDa

12 3 4 5 6 7 8 9 10
3 GM A T#1JR SDS-PAGE EEjk[E
Fig.3 SDS-PAGE electrophoresis of GM-BSA
7 : 1:/Marker; 2: BSA: 3~4: GM-BSA R i%; 5~6:
GM -BSA #i#¥ 4% ; 7~8: GM-BSA ##m4%; 9~10: GM-BSA
ik A4S,

r1 #W
116.2 kDa /
66.2 kDa =
45.0kDa
I 2 3 4 5 6

4 GM A T#uiJ& SDS-PAGE HLjk[El
Fig.4 SDS-PAGE electrophoresis of GM-OVA
E: 1: Marker; 2: OSA; 3~4: GM-OVA R i&; 5~6:
GM-OVA #i#mH4E .

2.3 8] 4% ELISA 3 2 o v& # By sk i

Atged, & RHTE K A R CR MR B
3 mLAR, Tilvh meZs nT 3RS R g #23 100 mL
(HATE RS 45 mL), @% T Im 5% 7 RSBt
Iy & 25~35 mL.

BT GM-1 ZENUG a5 H A0, A%t GM-2
5 GM-3 MiE R o 1 R G 38 R A 4t e 5 B
BRI 5 Fome M =RE)\ G, BBz
FFi, HH 1:22000 % 1:20000; M IL)E, MLIERNERER
£ 1:20000 A7 o LA, P9 R G s 2
AT, AR mE 6 fir, EREEN,
MR B BT S, B REUEEZHTT =, GM-3 Fl
GM-2 [Pk 5 4 e )\ s AL e e 78 3
ng/mL 745
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Fig.5 Variation of dilute degree during the immunity period
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Fig.6 Variation of ICso during the immunity period
FIF ML VR 52 H GM-3 FPLILIE S L BT
B (1:222000) , PRIHIEE GM-3 UL 0t —2 /)
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Fig.7 The titer of anti-gentamicin polyclonal antibodies

24 GMifk G N THUR fik TAE W o X

BEALVRAR IS 45 R, APE R 5000 15, Bt
PRH B 10000 15 B A 837 8422 ELISA F S TAER B
8, BAkgs gk 1 s,

25 (A% ELISA % & vk # 89 ik R
BE

156

T 1 GM-3 Ik FIA TR R ETIERENHE

Table 1 The optimum concentration of antibody and artificial

antigens
R GM -3 anti-gentamicin pAb (mean%SD)
GM-OvA  1:5000 1:10000  1:20000  1:24000

1:1250  4.13#)05 3.03#0.02 2.20#001 0.9940.04
1:2500  4.00#005 2564000 1.624#001 0.70%0.02
1:5000 2894004 1.73#002 1.064000 0.4740.02
1:10000 2.12#006 1.20#002 .0.64#001 0.41+0.03
I_I'J_[b -
RO ¢
T -

=0 D0 G093
" RA=0, 9845

ST BB, (%

0.l 1 11 1iK0 1 0K
1 Fe e i

& 8 GM frfEfhZE (n=6)

Fig.8 GM standard curve
Zeknill, GM X 2 Rk AR iig SR A
Rerr et G . UL GM-3 Hitia s N Tl (s TAE
IR AT 3554 ELISA %, WIEFLEY Auso 1HN
Bo, XTI Auso BN B, LA GM IREE B HCM 18
AR, ZEE% (BIBO) NS, FrufiliZian® 8 fir
ANo fE 0.3~243 ng/mL VR, LM HEN y=
-0.1009Inx+ 0.6093 Al R2=0.9845, =FHilifl = 1Cs=

2.954 ng/mL, 1C=0.056 ng/mL.

2.6 JUIARH R
R2 O SHIREEERN TR

Table 2 Cross reaction of GM with other aminoglycosides

] ICso/(ngmL)  CR/%
KXEF 2.954 100
wEE >10° <0.001
HEE >10° <0.001
ENEFE >10° <0.001
FAEFE >10° <0.001
AEF >10° <0.001
Bigiy 2 >10° <0.001
KA E >10° <0.001
Bl = W oE R >10° <0.001

g S PRI TR 5 5 A S AR 15 10 52 S R R
BE, SRR, PUAgs bR Rz, 28X
SOERK, Bk FPEbkzE. G55 NR 2, dhiuiarER ok
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RUF, SHEERSRAET A AT AERST
X
3 #Eip

3.1 AWt R WHEIEES IR KERE RS T
HEAREEE, FERAHKRSTEA LRREEEEF
RRFZ T FEIE A EDAC E I Rk 4]
KA, NSRS R BRI K& b, il
BifE FEUERH 7 VR A AR B, B3 H bR %
MERS F o, AR S AR B R L R v ] AR
JT] EDAC Rl i 2 (BB . 7EARE o, B WA
AR EARAE T HMEEIMS, FRLF ) H I
B, AT MBI e SR, AREH R A 2K
USRS . (HIER W, & RN A KER=Y)
HIR, S i i 2 oy T iR R AL S PR AR S .
3.2 TEME T HRTUETUAR R -, WP T
42554 ELISAVE, 7F 0.3~243 ng/mL JEHEN, 40
il 1Cs0 A 2.954 ng/mL, b FFFIMfE (1) 10.2 ng/mL
(ZrEDU BUE, [FIRRT % =5 PO RaE R
B % 1R &) 7.37 ng/mL.
3.3 fEARWH, KA T M iR . e
TS, GG S R fa, T el B o,
RZAE 7~10 K, FIRHUliEr &L R+ 144K
%ﬁﬁ%,“ﬁfz&%mu}%ﬂﬁ&5Aﬁ [[IF8
MAGZE TR, D—FRAE, nEa8uE
iimmmwkﬁ?%mﬁ%ﬁﬁ¢,hWTb%$?
FAR Bl R AR AR AR — RIS A Wk BT R A,
e — W LR A B4R
3.4 AWMALENMRIEREA ERIH Z 82 bR Rl
(R &Pt TR, RS R N TR AP iE
IR I R R KB ELISA {7 & B 245E T
£k

HHE Lk

[1]  RISE AT RN TS KAy NI ST R (52 [J]. o
= hrA: =44 E5,2012,37(2):127-131
LIU Ying, WANG Li-ping. The effection of the component
and the related impurities of gentamicin to the content of
microbial potency [J]. Chinese Journal of Antibiotics, 2012,
37(2):127-131

[2] Riviere J E, o0 J W. Aminoglycoside antibiotics [M].
\eterinary pharmacology and therapeutics, 2001, 7: 797-819

[3] Walker E M, Fazekas M A, Bowen W R. Nephrotoxic and

ototoxic agents [J]. Clinics in laboratory medicine, 1990, 10(2):

323-354

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

BNV AR AT B YINE B &
7k #,2003,02:7-9
The Ministry of agriculture animal food maximuw residue
limits [J]. Chinese Journal of Veterinary Drug, 2003, 02: 7-9

I 5 24 22 5 o i A N R L ANIE 24 3t (20 10k5: =) [S]. AL
L BR 2GR iR, 2010:138-140

Chinese Pharmacopoeia Commission. Chinese Pharmaco
poeia (2010 Edition: three) [S]. Beijing: Chinese Medicine
Science Press. 2010: 138-140.

Posyniak A, Zmudzki J, Niedzielska J. Sample preparation for

e 420 0t R0, 1 425

residue determination of gentamicin and neomycin by liquid
chromatography [J]. Journal -of Chromatography A, 2001,
914(1): 59-66

The European Agency. for the Evaluation of Medical Produds
(EMEA). | Regulation No.EMEAMRL/886/03FINAL [Z].
London; 2003

Montero A; Althaus R L, Molina A, et al. Detection of
antimicrobial agents by a specific microbiological method
(Eclipse100 ®) for ewe milk [J]. Small Ruminant Research,
2004,57(2):229-237

BS ISO 14183-2006, Animal feeding stuffs-determination of
monensin, narasin and salinomycin contents-liquid chromate
graphic method usingpost-column derivatization [S]. England,
2006

Heller D N, Peggins J O, Nochetto C B, e al. LCIMSMS
measurement of gentamicin in bovine plasma, urine, milk, and
biopsy samples taken from kidneys of standing animals [J].
Journal of Chromatography B, 2005, 821(1): 22-30

Ldffler D, Temes T A. Analytical method for the determination
of the aminoglycoside gentamicin in hospital wastewater via
liquid chromatograp hy-electrospray-tandem mass spectrome
try [J]. Joumal of Chromatography A, 2003, 1000(1): 583-583
PR, B A 25 0, A RORE € - £ TG B S VR R IR
Tk o 60 FL R B 2R [ 3] AR R, 2009,11:1355-1357
XIAN Yan{ing, LUO Haiying, DU Zhi-feng, et al.
Simultaneous determination of six kinds of mycotoxins in corn
powder by LC-MSMS [J]. Modern Food Science and
Technology, 2009, 11: 1355-1357

VO U, E AR5 R SR PO A T RH T ELISA
TG B R R E [0]. 4 E PRk A, 2008, 44(1):
82-84

FAN Guo-ying, WANG Jian-hua, WANG Zi-liang, et al. Sudy
on rapidly determination of residue streptomycin by
competitive ELISA-kit [J]. Chinese Journal of Veterinary
M edicine, 2008, 44(1): 82-84

157



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.6

[14]

[15]

[16]

[17]

158

Elma E. M, GLoomans, Jim Van Wiltenburg, et al. Neamin as
immunogen for the development of a generic ELISA detecting
gentamicin, kanamycin, and neomycin in milk [J]. Agric Food
Chem. 2003, 51: 587-593

Valerie Gaudin, Nathalie Cadieu, Paseal Sanders. Results of a
European proficiency test for the detection of
streptomy cin/diny drostreptomy cin, gentamicin and neomycin
in milk by ELISA and biosensor methods [J]. Analytiea
Chimiea Acta, 2005, 529: 273-283

HE e SRECT R PSR IR R R N T PRI & s %€

LIU Xuan-bing, ZHANG Gaiping, HOU Yu-ze, e al.
Synthesis and identification of the antigen for gentamicin [J].
Hei long jiang Anmial Science and Veterinary M edicine 2008,
(12): 64-65

Galvidis I A, Burkin M A. Monoclonal antibody-based
enzyme- linked immunosorbent assay for the aminogly coside

antibiotic kanamycin in foodstuffs [J]. Russian Joumal of

[18]

[19]

[20]

Bioorganic Chemistry, 2010, 36(6): 722-729
R, T, <0 % A 3R e 22 R LA I -5 TR [3]. 30
A FHE,2007,09:1-4

WANG Feng-xia, ZHANG Yan, HE Jing-xing, et al.
Produetion and evaluation of a antibody against raeto pamine
[J]. Modern Food Science and Technology, 2007, 09: 1-4
PTG ST R I AR = b B B A A R T T BT A
HHPRE R 2 PR 1] %5 [D]. B 5 K% 2010
WANG Dan. Sudy on estébilishing simultaneous detection for
three kinds of mycotoxin by membrance immune-chip and
preparation of anti-GM polyclonal antibodies [D]. Nanchang
University, 2010

T 28 25, I % SRV S5, RO 38 v B LR A il 46 Sk
TG HIRC 1 [ G5B 2 e e i 2013,1:42-48

PAN Xianyun, Xl Zhong-xing, PENG Lin-feng, et al.
Preparation. of 'monoclonal antibody and establishment of
detection method by ELISA for gentamicin [J]. Progress in
Microbiology and Immunology, 2013, 1: 42-48



