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The synthesis of norfloxacin-bovine serum albumin and
norfloxacin-ovalbumin conjugates

ZHOU Da-yong, QI Xiao-yu, CHEN Shun-sheng, ZHOU Pei-gen
(College of Food Science , Shanghai Fisheries University , Shanghai 200090, China )

Abstract: The antigenic conjugate of norfloxacin and bovine serum albumin (BSA) was prepared by carbodiimide
method. 16. 1 norfloxacin residues were linked to a molecule of the BSA in the conjugate by method of UV
spectrum. The conjugates of norfloxacin-ovalbumin (OA) used for coating antigen were synthesized by carbodiimide
method and mixed anhydride method, respectively. The number of norfloxacin residues per molecule of the
conjugates was 5.8 and 1.9.
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ERAARRRENLHR, BXFIERRAARARENFRLES S N FAZD (BSA)KE
Y URERVESHEED(0A)NE A WAL T ELISA HEFHR.
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1 MRS

1.1 LB E5EA
1.1.1 #A '

W R Y & (NFLX) , 4 1L % A% A (BSA, MW :68000) , 57 % & A (0A,MW:45000) Z & [3 - (R & %)
7% 15 — W Rk th B (EDC- HC1) , = R4 B E BB (TNBS) 30 Sigma /2 B 7= & ; — B Bt ik (DMF) , —3F
ZEHR TR (DCC) A Amersco P s = T e, MR B R T B (BASF =& ) , B E A M LI (NHS) , =
F A 5e K 5414 ; Sephadex - G75 (Pharmacia =& ). BERRZE WA B LK (PBS) & H 0. 14mol/L NaCl
#) 10mmol/L B MR ¥ ¥ (pH7.4)

1.1.2 {3
553 Je B i (UV - 2102PC; Unico) ; 7 3 B85 0> B (SPRVALL RCS5C PLUS)

1.2 EWHE
1.2.1 EMHBSH0NEEE (BSA) BN RS
RAKG-ERECT HFBEGE, RNABNT .

+

0 NR 0  NHR
| | | H,N-PROTEIN
NFLX—C—OH + 1|: — NFLx—c—O—(I: —_
NR' NHR'
0 0

I
NFLX—C*-]l\‘—PROTElN + RHN—C—NHR’

H

HEGERVE 14. Img B ERABLR 20.3mg 2 E (3 - (CHREE)RE K LK HME 50.8mg
(R EHR TR 54.6mg) T 8.0mL —F E R BLRE (DMF)  , BEA S A, BAERY ER MK

FREL4E Il 7 F1 & A (BSA)50.,0mL PBS(0.01mol/L, pH7.4) %, 2R J5 ¥ £ 3R I 7 & #% b0 B 4t BSA %
B, 7EACT BERHE ARG, X PBS 3EHT 2 ~ 3d, B0 (20 000g)30min, B L 7 ¥, RE B % T4,

B TARIE RS R T 0 BIKH PBS o, Z8EBLZ BT (Sephadex ~ G75,50X1.4cm) 44k, A PBS(0.01
mol/L,pH7.4) %, WX B A RMRRBE, 2RER G TREMNEEARA R, T-20CRFZMA.
122 HMHBRERRER(0A)MIRNAER
(1) BR-WREE: 71.2.1 FBRT U 70mgOA 8 50mgBSA b, H A% BIMRA,

2) BAMBECEFRENE, REFBOT .
0 ﬁ) 0 0
RO—C—CL | I PROTEIN - NH, |

-+ NFLX—C—0—C—0—R —— NFLX—C—N—PROTEIN + C®, + ROH

|
H

HREGER Y B 10.0mg ¥ T 15SmL ZHAFOKP  MATSuULETHR, ERBTMA 4L ERBR
T B8, & BE 30min,

FREUREE A(0A)70.0mg M F SOmL K4, A 0. 1mol/L NaOH ¥ i pH E 8.5, % L iR R Rii
WNPIEE RSB, ERMBEHT R 20, BN, RERERFAL (RGN G BB GTRS
AMEBEARKES MNEEARAR, F-WCTREELA,

1.3 BARSEWE
BARSBMER Lowry %317, U BSA ENHRREA,

I
NFLX—C—OH
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1.4 FRVESREEAEZNNE
1.4.1 RMEME
B8 Erlanger £ 1T,
1.4.2 ZREXMEE(TNBS %) C
B Habeeb!!! /7 , 8 TNP ——7& £ F P Wk 0000 52 04 £ ¢ SCAR=F 6 335nm B 39 420nm,

2 #R

2.1 ERUVESBAR OABZAYMEHLRE

WHRUES RSAUR S OAPIF 444 .BSA.OA Fi B A5 B B AR SMREOE A 1.2 F7
o NERFALEL, ERYEERK 273nm &b A B KB WH, 78 3 K 323nm 1 335nm AR A KR KR
. BSA 1 OA ZEB K 280nm &b % B KR WL , T 7€ 300nm WA £ JLP-BH KSR,

25

A —o—NFLX BSA (EDC)
—— NFLY-04 (DC0)
20 -t-Nle BSA(DCC) 2.5 ~o—NALX
- ——BSA ""&fu’mm
2.0 —-—
i 0 e~ NFLX-0AOfixed Arhydride method)
%1 0 g 5
L
gl.o
0.5 0.5
0 0
%0 20 10 30 40 240 200 340 3%0 440
F¥ /m ¥k /m
B 1 BSA.NFLX R X% &Y PBS B2 OANFLX REZ &Y% PBS
(0.01mol/L, pH 7.4) SR B9 K 51 e it (0.01mol/L,pH 7.4) s KK S it
Fig.1 The UV spectra of BSA,NFLX and its conjugates Fig.2 The UV spectra of OA,NFLX and its conjugates
in PBS(0.01mol/L,pH 7.4) in PBS(0.01mol/L,pH 7.4)

{:1.NFLX - BSACEDC) : /KB - TR (EDC) B & MY 3.1 NFLX. 35 W ¥ 2 (0.0186mg/mL,5.82 x 10" “mmol/L
BY5BSAMGAY(BAREE :0.22mg/mL) 2.NFLX - OA(EDC) : FI 7k ¥ ¥ B¢ — W B (EDC) # & (¥ 3% W ¥
2.NFLX: 5 % V' (0.0186mg/mL,5 .82 x 10~ *mmol/L) B5 0AMBAYW(BAREKE:0.17mg/mL)
3.NFLX - BSA(DCC) : FI BB % ¥£ 8% — T8 (DCC) # & M i WY 3.NFLX - OA(DCC) : I B ) #E 8% — WB% (DCC) il & B i W ¥
2.5 BSA MG AW (EAFEKE:0.22mg/mL) 25 oA MAEY(FEA R :0.21mg/mL)
4.BSA(0.22mg/mL) 4.NFLX - OA(Mixed Anhydride Method) : Fil I & AR I 3% ) % 19

ERVES BSARGAY(EAREKE 0.45mg/mL)
5.0A(0.21mg/mL)

R, TUAFRRHES YRR SERY R BSA T 0A R EFABHAR, &
B Y BK R BB K TE 276nm, 3 B 7E 323 ~ 335nm W RAH BRI KR, X 5ERYEE BT K
REARAHYBREBFE—R, X—-ZREFAFRESYVLEYBRLTHAVE.
2.2 WRYES BSA R oA EEHEMNE
2.2.1 ROMRMENNEER

WRUVESBSAROAMERBATRELSY S BSA 5 0A EH K 323nm MRS R U=
& TRARMTHE, EHRY R PBS PHBEREEREN enm=14 100 Lomol 'rem™' HHL
RRFE Lo
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. OD323comugate = ODs23protein
WY IR = gD oo I (/1)
2.2.2 TNBS SEMMELR
A BSA fELfEf4k 3 B4 F BSA A 60 M B AR, W EEAR K 20mm HERHEERE N
E420nm = 1260 Lemol™'rem™', A
EHWELS BSA H#$ =60 - NFLX-BSA &4 i E A XK.
WRUES 0A HHH =20- NFLX-0A Z AV EHEH.

HRYEERBWMELRILE 1,

21 BAEARMENEERYE
Tab.1 The number of norfloxacin residees conhugated to protein carriers

R EREY
ey 0.Dy3
RoEH% TNBS ¥
NFLX 0.822
BSA 0.22mg/mL 0.024
0A 0.21mg/mL 0.044
0A 0.45mg/mL 0.198
NFLX-BSA(EDC) 0.761 16.1 26.4
NFLX-BSA(DCC) 0.164 3.1
NFLX-OA(EDC) 0.340 5.8 7.8
NFLX-0A(DCC) 0.144 1.6
NFLX-OA(R A R ¥%) 0.462 1.9
3 Wi
3.1 ERVES BSA K& 0A BEEFA M KR oH
EHSFRET 1000 WY RERARAF RER ' .
#He RESBEEARKEREAVE TERA (:") L,
SRR ERYEATRAN, 4T RN 319.3(H W

3. ELAMEBHREABRK, ABBEILHF, K
IR A RELFEEW L AR LR L, 0
TEWIRE) 6 - KR F LSIA—1HRF, £ 7 -
NHREFEEE-NFEKOREE, ILEANSIAMBRTYERRBERNRAAEE ARTHEY,
XA G T FRFHIR T 0 2 M (Gram * ) BT B4, T 0K 68 26 B3R T XL IR O S B 1112,
AN, REENFRFRERVERENFHREA, AW, FEERLRBEREEHN LOERT,
FEREI-NEARTEENEARR, AIMARYELENEARAFE , HAHEHR FERY
B, NERUESFEMRE,Z0H 3NERATHN BEA AL, IORESF LW TEEE 3 - KR F
RREMA- KR FRORE, FRIAIKRBFRAAFHERD, URRERSH SEARNEEE B
BAKEEERDENREENSBAZANBERER,

R ELISARK, — B ANBAEAA BSAAMKEEA (HAS) 5 MR A(KLH) %, KPLUER
BABRNEN, SRENCAARBORNEA, MER RES FAREKERX LA ILBENNE
AYPRLBR, ERKR M ATER R ENR DT ERGETHT. RIEUSS, ERONMERER,5
HABHEEREWA . HXMBRE, B0 FBAH 60 MEBEE, B0 F0AF 20/ HERLD, T
AFOE U R A SR Bk R T R AK R

3 ERVENSTENH

Fig.3 The molecular structure of norfloxacin
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3.2 KEHR-TERSEEE _EEORBEBRLE

ERIPAUED, 2 FIRAKBER T8 (EDC) M B HH — EH (DCC) A RN ERVES
BSAURE OA WFARMAAYPNERVES FHRBAARKNED , RERIILBENHEER, A
KEHHR _THE(EDC)RBRHAMLE ST BN EARS FLEERNERVESFHRAA A 16.1 7
5.84, TIRABRBHEK L/ (DCCO)SBRHPMAESYINERVES FHEA A H3.1/M1.6 4, X~
ERRE KBEER - TREBRERY RN RABRTFIEER WM. &8 258 R E %
RO FALR DA DMF fEX4 KB A . DMF RERERRMH PSR, 25X MR &, EDC 5%
FUE MR ATEER DCC SRV EMRMEX RS, B ABRAMRENT,

3.3 BCEBEAREREFEBRERLE

A& HFRATER ARERFESRNIERVES OA WAEWTHRAYENEERR 1.94,
XS REEER T (DCC)MARBR RV EEZE N 1.6 MHRABENER . ATIRAKB K
“EBE(EDC) #ATHERY B S 0A B, KB RGERY B EEBOY 5.8 1) B B AL T R0 4 P R BX 77
%o

3.4 FFIERERY B ERYONEN LE

BEXRMBME, RSB O ERRSREBANEER A - RELEHEREK. A%
SEEEMERRY B ERRAREBREERY EARK 323m WERHERKMERYE - BA
BRAERYER —BFKWERHEREHERMHRTHEBLN, BEB12HER, GE4VHREE
MEKE MK RS, XRERERY BEERBIORR KM BN EERND, XRERGER
TREREN EERE,

R, A TNBS MM E HRY BEERRKERUELRBREERNEW. §X . BORFTFAFRA
PEOREMNEE ERETEORS FZARRAEXHK, R EERVESRAEORKLR
FORTESHEME - NH,* $ A0 RATRERAEOS FRREEALS. Bk, A T™NBS
ERERRYENEREATRE L ENEREERS .
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