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ETHEEFRRAMKNKIBRREENMLRFAIH &M A

T F W OEX®E BLM WHAERE EWHET KRFR
(RIS KB B2 3 210095)

# E LREML CdTe/ZnSe # T MUOUHIBK NARICY) il 1- 48 (3- T B E BTN AL ) ik i/ N-J2 5
B AL (EDC/NHS) 1h ALK 8 R (CAP) Fsd TR 5 i PO ORI B 5 PO ST, "B R 2
PUE (CAP-HS-BSA) K EHT R ZHUo0 TR AH R LT 4E R JE A I £k (T £%) MIBTHEZE (C k), 23 0B Y
AR T RPOUROR G E AR TR E R A Wb CAP Y s ARBIETEIT A Y T R
JEMERIRACAE I TE 1S min P 58 BUA- WHRE & P CAP 9 2 SEAG I, SR PESE TR 0.1 ~ 100. 0 pg/L, K5 1 B Ky
0.1 pg/L, 4WEESD CAP BYIIbREILER K7 93.3% ~97.9% AN ARIEMRZETE 4.9% ~6.9% Z ],

XEIF AER,; BTAMER, wEERRLKEK
1 51§

%%?( Chloramphenicol, CAP) TP REAREE  E AT IS AR R , Bz N HTE RO A
o, BRI, BTG a5 v A R R ] H A s K R S R B A B S RN e A B RIE T, Bk
BAIY CAP A n] LU o s o I e e 2 L AT, 1 2 B RERAS 1k 7 3 ok 7= Hh T CAP, ik
PRLE AR RN A AR A WSS s /N TR (MRPL) 87 0.3 pg/kg™ . &
[ AN 235 5245 AR E AE 1R CAP™ . SR, CAP (7 i i o) J AT 4R 5 7™ 5, CAP 5% B8 BB b
AT R AR DRI S PR £l B CAP AR H B2

HET, &0 CAP 1% T T A 35 T A= et v ELISA ¥ FORAH i 4y B 4 A Wy Ak
e ({0 R AR AN ELISA RAPUE RS (U HAFAE B Y, BRERHE R ) ik ok B R 24
i ERYES E A T (R S AT A B RR B SR B T LT TR E A B I 2 AT R AR A
AR K e BRSPS EOR K HE AN, B 2T aEREemIgita . |
RH P S E M AR bR iC 4 R A 407, 38 3 ook PR MR UL 1 A5 2 P 43T, A 245 S 52 5 LR i
KO AEFHATER DN, ML SRAZER A e 4044 s B ) R B 18 TR 2
HAMT, W Song & RIS R TR Eu (1) -BHHCT B4 B9 5E 640 KA1 R — S ALRE 3RS, #lsr T %
PRAPERR s AR RS I e e IR AR I 7 R PR R 3.7 /L, AU & TR & G E AT AR A% .

1 40 (Quantum dots, QDs) A& HATH H A —FEO0hRICY), /&l 11~ VI RS T ~ V TR A
BIRGCHRARE, SEGEAPLYEHELL, QDs BA —Itik 20k S WAOLIETE RS GIER kR
FE G AT (e 07 5 A R A, DRGSR FH i b 1 B 4 8 2 AT i 4R A% 5L A A X e v A T 1) 2R A
N R QDs A T R A WAk £ 15 2 A9 B 7 5 5Bk ( Quantum dot submicrobeads, QBs)
D) ] BRSO A A e R e v HRG, LA QBs N RS S R g ETAA A&
WA ILHGE . AR CdTe/ZnSe QBs FRICAIHT CAP FRICREHTIA A FE /R Y, FF & H —Fh 4R 5 Az il
CAP 1 QBs N ARE ZATIRASS , I H TS PRA-WikE b CAP ARSIV, o iy R A7 A S Pk

2 SCIGERSY
2.1 XEEHRXA
HSC-24A EWAL (REIEBEPHE & A RA R ) s LC20AT = B0 G35 ( H AR HA W) 5 Gel

2017-05-09 ###:2017-09-04 $23Z
AR F EFE SR (Nos. 2016 YFD0501200, 2016 YFDO501009 ) | Hfr e 5 4% Fe Ak 55 2% ( No. Y0201500195) JT.75048 [ 4R 4 i
I H (No. BK20161452) " ARAFHEH R H S0 H (No. 2017B020202010 ) FIVT I A A Fvay Rl i 5 T 72 %6 B0 H e Bl
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Doc XR BEIE UG R 40 ( 3£ E Bio-rad A H]) 3 ASFREFAEZR A (NC B8E) BOIBLF4E AR 840 ( £ [ Millipore
AT RARIEAMBEMI R CdTe/ZnSe 7T FHER(QBs, R SAFEYFHLAR]) S FERAE ] 174 nm,
WOR KR 365 nm B IR KR SHE K R 610 nm; A& RbRAES (A6 E REFRHEAF) 5 MG i &
FI(BSA) EHUR 4T 2-(N-MGHER ) 2 3LREIR (MES) (4-%8 £ FEWR WE LB R ( HEPES ) (JE Rt 3k 54
YR A RRAED) 5 BRHARREF (HS, BIgIERMEYA R 5 MebE (F b2t e AR AR 5 1-(3-=
R SEN L ) -3- L Bk — e ER R £h (B —ER% , EDC) | N-F2 B A3 FA T MV JHe 4 6 ( Sulfo-NHS) (|7
& EMRAEARHEABR A ) 5 CAP L SE BT l A S0 3 fu e & 1, AU A 1107, S5 2 ELISA Filll
A& (B T A TREVAF]) .
2.2 SEREHNENHE

K EDC Bl &A@ ER AR AR A FRELHS 930 mg B T FEBEM, A 8 mL A
P, 1.5 mL AERE ,60°C /K INASEFE E W 100 A W ; FRIL2 ¢ CAP, T 5 mL INERH, 12 B W ; K
B WA INE] A W rh,60°C B 2 h 5 NN ER IR T, (RZINA 30 mL 2 LEEFT 10 mL 0. 1 mol/L
HCL, 4k 5 B BRI 2, FHZEIRKVE IR, BlJG 7 SR L BRZ TN 10%  (w/w) NaHCO, , 3 1 FL i
fife, FHM HCL 8 2 pH 3,45 33 ORI A F T i S8 2R BE AR TR (CAP-HS) . CAP-HS £ = 20U A (035
B (HPLC) B2 )5 , % T1AE. FRIL 150 mg CAP-HS, 35T 2.5 mL N, N-_H LR LR (DMF) H Ry
Al i MES 2% W5 EDC %R Sulfo-NHS U5 , 2 PR 3 h, Bl A 20 mg/mL BSA | %
TEREEHERE RN 3 h, SR 4°C PR R, a1 0.05 mol/L BIIRRZE shigB Mratifk , 152 (HEEY) CAP-
HS-BSA, HPLC 74T 5544 0 - i sl AH 0 B BE- G - O TR W (pH 6.8, 0.05 mol/L) (0.2 :19.8 : 80,
V/V) A 0.5 mL/min, Z3HHIREE 30°C , SPD-20A £ 4MG IS, Hl % 1 276 nm,
2.3 ETEAMBKFICEEZRTERE

K EDC-NHS #: " {515 QBs F1 CAP Hi4AK K 10 mg QBs A F] 4 mL MES(0. 1 mol/L,pH 5.5) %%
MR TR27,20000 v/min 2500 15 min, 7 FIEWR, IIA 1 mL MES 28 PR &, (KR a5 mA
10 mg/mLfY EDC Hl sulfo-NHS % ,37°C &% KW 1 h J5,20000 r/min 20> 15 min, JLVE M A 1 mL
HEPES Z& 9 (0. 05 mol/L,pH 7.4) F &, #f CAP HTiIN AR R b ,37°C R 2 h, ARG IMA & A
10% BSA F PBS #EA 2 h, f3 57 DO CHERFRICAH) CAP BT (AR QBs ¥R4T) , 4°CHHf7, % H .
2.4 QBs EEMFIZHIER MK ZHALER £ RH)iE

QBs ZIIRACAR AR MR Z5AH NC I WK 40K PVC AR S B2 dia, i 1A Fin, KaE Y
W AR R PR XA R ZHWERTE NC B L 43 E AR IR (T %) ML (C £) 4553 b
4% QBs T4, B NC B 2553 FE G R KGR YR G TE PVC AR I M H S 0.2 mm, AT
JEYIEL 4 mm ZeRIRA05, B TR, AT B RAE, 2 o I B A A 5 i i 21k
A b RS RAE TR 218 WOK A0 1030 # . YRR IR CAP B, QBs #REF LS 5 EPET &
Y CAP SR 4SS G B E 4471, FIATHY QBs 55K SE MR RS 3, B C 2 B —hudiigh, c &tk
PO AT A CAP B, 45648 1 QBs ZOGREN 2 F1 CAP 454, IRILAE T Zidb 5 CAP &)
541 QBs BREF R S IR D, T L Ab 5 AR 55 B 2k, BT 2k A9 2 S50 B AT CAP 1912 R L
TCRFE S RS & CAP, C AN H BRDOEAAT , A MR AR SR Z5 R e M oL, RO AR 4R 2% vl il
i1 Gel Doc XR MR RGEIEL C 4o fN T 26 (W2 E5R FE (A (C EA TAE) , T sl 4 s 5
BEEWE 1B FiR,
2.5 QBs WHIKXKEMEBEITEM

TERALSAE T, RAIRACE XS & AN FIVEE CAP B 4= W5RE S A7 AG 0 | 388 3 B e i 14 22 55 332 T
RIS T A C M, B RIE TR 3 K, I LA CAP B9 RS As R, LA B/B,(AN[F) CAP #e 5 75 Ay
T/CE5 CAP=0 BFMARH T/C (AR HLAE) WAL, 2 Hl LA ihZk .

HEREMIYFORE % HINEGE R R R A2 (1000 ng/L) 7EIRA0A 11y 0 A5,
PL PBS 1ER2s G R ATt R 25 i R S 1 il &5 O 2 6 IR AR SR B T HE & A TR I R G 48 R, 37C
TORAE 2 JA S BEHLICE B ARAS , UE B6 BE VR B2 1) CAP FRuEis i, 43 Irik 4R Sk AR e 1
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A S5 B
B Conjugate pad
Sample pad T 2T 4k 26 % 7K 4% CZ CZ C%
NC me, ,lhsane Absorbent pad D C line - - C line C line

T4 T2k T
T line T line - T line

PVC JiEHR Horil £ g ete]

PVC plate Test line Control line

B P44 TRk
Negative Positive Invalid

Bl QBs ZOGIRATAAG I SR R MU, (A) IRAUARAIRET I, (B) IAUAE R B IA

Fig. 1 Schematic illustration of quantum dot submicrobeads ( QBs)-based immunochromatographic test strip
(ICST) for chloramphenicol (CAP) detection; (A) structure of QBs-based ICTS; (B) schematic diagram of
CAP detection by QBs-based ICTS

2.6 EERFEEmS T

I AEBAPE AR AR [RDSCSE 58 PE QBs 2 G IR AR AT 1 HER 14 DL BORS % B, Inbm e 2k 0. 1
10 pg/Lo A THE—BTHN I &R QBs 2GRNSR M I HITE , FF5E 2047 1 30 4 s 2 W54 i (10 3
AEWTIARIRE ] 0.1 pg/L, 10 G 2E WS ARIRE g 10 pe/L, HAx 10 By W BITERT R ) | Hoke e 245 50 57
s Ak ELISA 1250 & (R 45 3R A 70 1

3 H#ERES

3.1 #¥#HJE CAP-HS f1£#Hi/E CAP-HS-BSA HEE

K H HPLC 43 #r i it CAP-HS & R . G55 R W, CAP @ikl (R B B E] 4 8.0 min (K] 2A)
CAP-HS {5 B 8] 24 9.5 min (&l 2B), BSA (500 wg/mL) , CAP-HS-BSA (500 wg/mL) &% CAP-HS
(50 pg/mL) 7E 220 ~340 nm 5 E N A LIMEREERIWE 2C FiR, CAP-HS-BSA il BSA 7£ 280 nm A 41
A — AW (AR R B VR B CAP-HS-BSA 7E 280 nm AYUOGIE R BSA WOGHE M EAT , X2 T
BSA 5 CAP-HS IR 5 WOGIE B By 2, AL T AR AL )€ CAP-HS 5 BSA fRIE ), SDS-PAGE
EERE R UK 3BT (18 2D) i 7, CAP-HS-BSA 9 FL K 257k i J T2 IR 1 i BSA, 3 BH 24 ) CAP-HS-
BSA & RS,
3.2 QBs WHIREHIFHKEMNMRL

AT ST 1K 35 2 1Y) QBs S G HREN I O INAE AR 1 25 A 3 B (R4 NC I R ph A
C2k) ,MR¥E C Lo IHNEE 4 QBs 2ECIRE P ERAEA . 24 pH 7.5 B, C £k 1 QBs #R45H-—41
RIS A S G B fnik , B pH (BT, C 2B B T R (ILIE 3A) | JR AT B2 pH {E & 80U
FZEYE , AT 55 QBs 5 AHT BRI . e MR A B, 4 A EDC Al Sulfo-NHS
RIS A LT, OBs 5 CAP HUAMEEA 7E 2, BG4 150 pL i, QBs #R5F- —HiiEk
Yo tom ik (81 3B) . %8 T QBs SHUARMY Bt L XHA AU i 9OLRCR 52 m (181 3C) , 45
FH 24 OBs SHUR(1 mg/mL) BB 7.5: 1.0 W), 34519 OBs 4540 5 —HilE 7 ekl
K 3DA] UL, QBs SHUAMRILHTG QBs MYUERIRREXIFR, P IE SRS, H T RIS, R = F K25y
TR A BOTEST , 5EEPERE BT, 41, OBs Al CAP BAHT45 4 5 R 00 o i i 28 G i, w8 i
JFRAY 264. 128 a. u FHiE 5 284. 546 a. u,
3.3 LWEHHhE
3.3.1 NC BZ,QBs R RE AR RXE B RERE WK 7 WFD NC(Satorius CN140 NC Il TEST
G-140 NC fI) 2255 (R 4R S ARG I AR (1l 4A, 4B) , S5 EW A 0.1 ~1.0 pg/L CAP FrifESh 5
15 min, ffi CAP Y& BRI, B2 AT T/C (E2 B B AR T RS, BB 55 1 i )5 & 41%e
R AR AR L AR BE & PR, ASBIFE 2K FH Satorius CN140 NC 4% CAP 264t 4% .
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30 70,
70k A 60
. CAP
60 CAP sl
- _ 5 50 |
< 50F <
E £ 40 CAP-HS
~ 40_ ~ . =S
Z Z 30/ -
Z 30 2
o o
i < 20
10 m__J L 101
0 1 1 1 1 1 0_ 1 1 1 1 1
0 5 10 15 20 25 30 0 5 10 15 20 25 30
t (min) ¢ (min)
2.5 BSA  Marker CAP-HS-BSA
C CAP-HS
20 )
\ 200.0 kDa e
\
L5R
- \‘\ 116.0 kDa —
Lok N 97.2 kDa ——
OF N _
66.4 kl)u% —— “ |
0.5 AN ) ;
N\ N N \‘\ 0 &
0 | | 1 \:“7‘ ----- K
220 240 260 280 300 320 340 43 kDa -
Wavelength (nm)
B2 EAEZEHR CAP-HS K 4AHiJR CAP-HS-BSA %5E, (A) CAP KRS 0 & BOBRAH 3%, (B)

CAP-HS HRURHMI 3% E]; (C) CAP-HS-BSA, CAP-HS LK BSA (441614 & ; (D) CAP-HS-BSA 5
BSA [ SDS-PAGE Hi, 7k €]

Fig. 2 Identification of CAP-HS and CAP-HS-BSA. (A) HPLC analysis of CAP; (B) HPLC analysis of CAP-
HS; (C) UV spectra of CAP-HS-BSA, CAP-HS and BSA; (D) SDS-PAGE electrophoretogram of CAP-HS-
BSA and BSA. HS, succinic anhydride; BSA, bovine serum albumin; SDS-PAGE, sodium dodecyl sulfate

polyacrylamide gel electrophoresis

{2 A5 R BRAY QBs FRETM LB AIRAR 4% (WHR R 2 pl/em) K545 CAP FORESHI , 3RA5A T/C
B = T 3 A AR RENY QBs IRET, I AS I 90 fe X HE B 2 A5 A0 B 1Y OBs SREH AL R 45 A 4 (I
K4C),

G IR HTIR AR A5 i R BT R TR e e 2 sh A ROV AL R O T A SO B ) A F Y 5 48 T IR AR %
R 1 pe/L CAP ¥RBERT T/C (A RERS A] B9 AR Ak, I AFRIRE & 5, 30 R R GRS min 04K 5%
T Z6F1 C ZRDEIEHRIE (] 4D i B R AN [R] G S BB B /9 S/N fH) o Z5 53R B, 7€ 30 min P, 25 AR
HRLH ABAPEAL Y T/C (EASAE A A S, 76 15 min IF, S/ {8 (AR R IR 2R X5 B8 20 A PH PR 4R B89 T/C (0
oAl ) 3k B A, B I TRIZE K | S/N (B B WTREA, NC I b RS S P 254 1 o i 725 5530 0 i I, ke ke
15 min FIRACAR I LS HT I TR]
3.3.2 T&IMER CEZHBERKRENMRNL 21 A, BE C Emian o & m, 406 T4
DR R T 2R 1 U AR BE RN s , T/ C Bt Bl & B R B A I K mi s in; 242 T & LR
(5K 0. 6 mg/mL B 1405k C DGR BEE —PUik BRI KMk, 554 5 M8 9 4l Bk T
LR C 25 T B B B S i A R BERE hm B, R R ARG s 5 6 dlrh g —hUR A
0.2 mg/mL B Kl 2 C LAEMmAL; W5 7 558, 2 T LHiIE I miiR =W A4 0.6 mg/mL C £k |-
T HURYBTER MR R 0. 4 mg/mL B IRAESE T R C R PG B B, FL T/C {E 4R, CAP BHPESE
B rhsE NG R 42% |, NI HE 2 2 vk FE MR AR AR A T 26 C 26,
3.4 QBs XK EHIE N IERE

K FHCAPBH M ) 28 W5 B 5 B ] CAP 28 51 1 15 YB0AS I QB X 4K 4% 1 2R 08 R AGx D91 6]y TS
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400 400
A B
/:\5 300 ; 300
< <
‘% 200 - E 200 [
O O
E E
= 100F = 100F
0 1 1 1 1 O Il 1 J
6 7 8 9 10 0 100 200 300
pH Dosage of coupling agent (L)
400 300
C D / A)
-
e CdTe/ZnS QDs
3 3001 - L : = = CdTe/ZnS QDs-CAPy
3 3 dTe/ZnS QDs-CAP
2 3 200
o 2
% 200 _ %
= =
- emenaTea e 100
= 100 =
l:l:.ll .I.I. u
0 O Il 1 1
5:1 7.5:1 10:1 0 100 200 300 400
m(QBs):m(MAD) Dosage of coupling agent (L)

K3 QBs ZECAREHRI A & F AL, (A) pH 525 (B) I EDC-NHS J it (1 #2 ;
(C) FUARERIFEN ; (D) QBs fBIRHTIS SOLLIEH

Fig.3 Optimization of synthesis conditions of QBs-probe. (A) Effect of pH; (B) Effect of dosage
of coupling agent; ( C) Effect of the dosage of CAP monoclonal antibodies ( mAb); (D)
Fluorescence spectra of CdTe/ZnSe QBs and CdTe/ZnSe QBs-mAb/CAP. EDC, 1-ethyl-3-(3-
dimethylaminopropyl ) carbodiimide ; NHS, N-Hydroxysuccinimide

F1 TABUEK CLTHBIRIEERN I (n=3)
Table 1 ~ Optimization of concentration of CAP-HS-BSA sprayed on T-line and secondary antibody on C-line (n=3)

2 T PR AS Ve BE e YA S s | 3%

g ORRREURRRN rmoums RSO poy o Tomi)

Groups CAP-HS-BSA of GaMIgG Tl Cline? T/C value Inhibition rate
(mg/mL) (mg/mL) (1-B/By)

1 0.2 1 437+14 2754033 0.01590. 12 0.46=0.02
2 0.4 1 485+74 2931242 0.0165+0. 06 0.44=0.06
3 0.6 1 497+32 2499710 0.0199+0. 15 0.46=0.03
4 0.8 I 50828 2621072 0.01940. 09 0.3420. 11
5 1 1 60722 21102+12 0.0288+0.24 0.300.08
6 0.6 0.2 412211 2342453 0.1761+0.18 0.38+0.05
7 0.6 0.4 440245 1018249 0.0432+0.32 0.420. 14
8 0.6 0.6 265+8 1644236 0.0181+0. 14 0.14+0.04
9 0.6 0.8 44528 2046027 0.01700. 06 0.27+0.07

T :CAPYREEJ 0. 1pg/L, B 1 By 53328 CAP FRAERUNFEAERT Y T/C H.,
Note: Concentration of CAP is 0.1 mg/mL. B and B are T/C values in the presence and absence of CAP, respectively. GaMIgG, goat anti-

mouse immunoglobulin

AN B A3 CAP S i, T 2R (1 2o B IR i AR TR 1 22 58 42T K, 24 CAP VR EE M 0.1 pg/L
i, IR S% T ZR A5 B I B 55 F B M FRAH A T 28, FRIELL 0.1 pe/L ik i i H R (K1 5A)
& 5B AT KT CAP B EESE A 0.1 ~100. 0 wg/L, QBs FEGIR AR S LA 12k Ky 1gy =—0. 8103 -
0.61151gx,R*=0.9915,,
3.5 RRBERREFNFREMEESE

SRR EOREE IR S 2 U FER 4 FPiA 2 (R 1000 pg/L) W4 QBs 725t
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0.25-
0.20F
0.15F
&)
=
0.10r
0.05+
0.00 *
Satorius CN140 TEST G-140 0 0.1 1 10 100
Cew ( ng/mL)
0.15
0251 ¢ 0.10r p
_ 0.10 /\
020 « . 0.08F Blank 0.05
. B CAP sample
~ 0.000
0.15} ) 0.06
&) -\l) “ S
= ‘\\ \ =
0.10F - 0.04
~ \
Y -
0.05} D 0.02
i :: * -. | 3
0.00 0 0.1 1 10 100 0.00

Concentration ( ng/mL)

B4 QBs il4RaHI A HIii, (A) PIfl NC BB GACR; (B) PIFl NC 5L CAP xR T/C
fH; (C) QBs ALK, LKL a F1 b 4351 QBs HEF 2 A% 3 A% e I U S0 2 W Ir %) LAY T/ C
(D) IRCA I T/ C B S 0L B 1A] B AR PR I 4 B A R [R] S Bz s 18] 19 S/ {EL, CAP YR A 1 e/

Fig.4 Optimization of immunochromatographic strip test (ICST). (A) Chromogenic result of two kinds of
nitrocellulose (NC) membranes. (B) Fluorescence intensity ratio of test line (T line) and C-line (C line)
(T/C value) of ICST with two kinds of NC menmbranes . (C) Effect of concentration of QBs-probe on T/C
value of ICST. (D) Effect of immunoreaction time on T/C value of ICST, Inset is the chang of signal to noise

ration (S/N) value along with immunoreaction time. Concentraion of CAP is 1 pg/L

1234567809 IF
B lgy=-0.8103-0.6115lgx
R=0.9915
L]
_ O1f
Q
~N
Q
0.01p
C line—,
[ 07”””& [ R T B
T line H o1 1 o o

Ce ( P«g/L)

Bl 5 AR PEREIT A, (A) RS RIBUE SR, 1 ~9 CAP HKEE/THI4:0, 0.1, 0.5, 1.0, 5.0,
10.0.25.0,50.0 F1100.0 wg/L; (B) X4t 44 k.

Fig.5 Evaluation of property of ICST. (A) Sensibility of CAP ICST, the concentration of CAP from 1-9 is 0,
0.1,0.5,1.0,5.0, 10.0, 25.0, 50.0 and 100.0 pg/L, (B) Calibration curves of ICST

IR EE S, LA PBS A A2 AR 255 w344k Lidin 4 FhbisE e, 1 T & ¢ 96k
7 525 P RRALIEAR AR, T/ C (RS I 285 SRl il W DU b o A R eI R 4% eSO N, 3@ 3 37°C i
PR E TSI ER AR v, S5 SRR 7 2 AR BARIRAR A0 T A C £kl
EA7 Pk 55 , (R AR AR T/C (A AEXT AR HER 22 (RSD) 8 2.3% ~7. 0% , kil PR BB R & A= B 8 AR 4k
R L, AHIFFE il 25 1) QBs 2GR AR S B AP RE S e AR e 1k
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3.6 XEEREFmAH

BP0 i PR B2 ZKF- (0.1 10,0 g/ L) BYINBR RIS 53550 4 97. 9% 1 93. 3% ,RSD<7%
(n=5), B, ATFFEHIE T QBs P NIRACH EAT R4 19 Fe 5 RS 1, Lo P FoRs 285 B n] LA
JE PR A AR

KH CAP QBs 9 GIRARAAGIN 30 -2 Wi i A 25 R B, 20 D0 A BE b, 19 40 B i 9 G T 245
JEAPHYE 3 10 0y BAPERE S ARG TN 45 S B A B | 1 AR SE 5645 S 57 S Ak ELISA I35 & A A6 I 235
R—F, 5 ELISA AL, QBs ZOGIRAR S5 LR E T A 7 51 Al B (AR 15 min, 58 MUK 41
R4 (LOD: 0.2 ~2.0 wg/L) 2 M, CAP QBs 2 Y 48 45 B A T 1y A9 A6 ) 52 45605 R o 3 1 4 5
P&, AT SEELE A 5318 A0, s RGN R

References
1 Fraunfelder F T, Bagby G C, Kelly D J. Am. J. Ophthalmol. , 1982, 93(3) . 420-422
2 Kucers A. J. Antimicrob. Chemother. , 1980, 6(1) . 1-4
3 Samanidou V, Kehagia M, Kabir A, Furton K G. Analy. Chim. Acta, 2016, 914 . 62-74
4 WU Li-Yuan. The Chinese Livestock and Pouliry Breeding, 2014, 10(4) . 43-44
SRR, P EF &AL, 2014, 10(4) ; 43-44
5 YANG Cheng-Dui, SONG Li-Hui, MAO Li-Ha, LIU Mi-Xin. Chinese J. Anal. Chem. , 2004, 32(7) . 905-907
Womoer, RFIE, BRI, XIBH. 241, 2004, 32(7) : 905-907
Schwarm E F, Dabner C, Wilson J W, Boghosian M P. J. Pharmaceut. Sci. , 1966, 55(7) . 744-745
Anna Y K, Jeanne V S, Alexey M. Egorov. Food Agri. Immunol. , 2000, 12. 115-120
ZHANG Xiao-Jun, ZHENG Bin. Chinese Journal of Analysis Laboratory, 2010, 29(6) . 115-118
SRANEE, . 2RI E, 2010, 29(6) : 115-118
9 Huang X, Aguilar Z P, Xu H, Lai W, Xiong Y. Biosens. Bioeleciron. , 2016, 75. 166—180
10 Sakamoto S, Yusakul G, Nuntawong P, Kitisripanya T, Putalun W, Miyamoto T, Tanaka H, Morimoto S. J. Chromatogr.
B, 2017, 1048 . 150-154
11 Song C, Zhi A, Liu Q, Yang J, Jia G, Shervin J, Tang L, Hu X, Deng R, Xu C, Zhang G. Biosens. Bioelectron. , 2013,
50 62-65
12 Wang C, Hou F, Ma Y. Biosens. Bioelectron. , 2015, 68 . 156-162
13 Taranova N A, Berlina A N, Zherdev A V, Dzantiev B B. Biosens. Bioelectron. , 2015, 63(2) : 255-261
14 Di Nardo F, Anfossi L, Giovannoli C, Passini C, Goftman V V, Goryacheva I Y, Baggianic C. Talanta, 2016, 150.
463-468
15 DUAN Hong, CHEN Xue-Lan, JIANG Hu, SHEN Jun, DONG Sheng-Ming, XIONG Yong-Hua, Andrew Wang. Chinese
J. Anal. Chem. , 2015, 43(3) . 338-343
Be %, BRSO, VL, Tk 3R, W], REEEAE ) Andrew Wang. AT, 2015, 43(3) : 338-343
16 ZHOU Yao-Feng, XIONG Si-Cheng, JIANG Hu, DUAN Hong, XIONG Yong-Hua. Chinese J. Anal. Chem. , 2015,
43(12); 1837-1843
JaIvEIE , REHTIC, VLW, B %, RREAE. AT, 2015, 43(12) ; 1837-1843
17 Campbell G S, Mageau R P, Schwab B, Johnston R W. Antimicrob. Agents Chemother. , 1984, 25(2) . 205-211
18 Kolosova A Y, Samsonova A M. Food Agri. Immunol. , 2000, 12(2) .115-125
19 WANG Hong-Jiang, LIU Ting, XIE Ji, LI Wan-Yuan, GUO Ai-Ling, CAI Zhao-Xia. Chinese J. Anal. Chem. , 2010,
38(5): 632-637
FUEIL, W fe, B, SRR, WS, SKHIEE. S ATILE 2010, 38(5) : 632-637
20 XU Sheng-Nan, YU Qiong-Wei, YUAN Bi-Feng, FENG Yu-Qi. Journal of Analytical Science, 2016, 32(4) . 471-474
VSR, AT, 208, WA, oA IR, 2016, 32(4) . 471-474
21 XIAO Zhi-Li, ZENG Wen-Liang, WANG Hong, SHEN Yu-Dong, SUN Yuan-Ming, YANG Jin-Yi. Food & Machinery,
2013, 29(4) : 54-58
HIAHL, WO, T ok, REMR INEH B85, 8 54K, 2013, 29(4) : 54-58



5113 T I ST TR 1 RSO UK 1 S B A E i 4R A 25 L] 1693

Development of Quantum Dot Submicrobeads-based
Fluorescent Immunochromatographic Test Strip for
Rapid Detection of Chloramphenicol

DING Qiao-Qi, LI Li, FAN Wen-Tao, LYU Ya-Nan, HU Jian-Hua, YAN Li-Ping” , SONG Su-Quan "
(College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095, China)

Abstract A fluorescent immunochromatographic test strip based on the quantum dots submicrobeads ((QBs)
was developed for quantitative detection of chloramphenicol (CAP). In this method, monoclonal antibody of
CAP and OBs complex fluorescent probe was first prepared using 1-ethyl-3-( 3-dimethylaminopropyl )
carbodiimide/ N-hydroxysuccinimide coupling approach, then complete antigen CAP-HS-BSA was synthesized
and sprayed on nitrocellulose membrane as test line (T line). Similarly, goat anti-mouse antibody was sprayed
as control line (C line). The time required for the analysis was 15 min, and the limit of detection (LOD) for
CAP was 0. 1 pg/L, with a working range of 0. 1 -100 pg/L. In spiked milk samples, the test strip
demonstrated high recoveries in the range from 93.3% to 97.9% with relative standard deviations of less than
7% .
Keywords Chloramphenicol ; Quantum dot submicrobeads; Immunochromatographic test strip
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REFE Q3 B 5. 66 1ZE T BRI T IAIG KRS

EEARFRHIE] 10 A 24 B IREFHEAA T 2017 4255 =2, W BoR , IRKFE Q3 i 5. 66 1225 7T, [F] Lk K
7% (FEERTRILHA 6% ) ;75 FIE N 1.36 123570, GAAP R IE K 10% F 1.69 350,k GAAP R A5 K 13%
1,77 50, EEBIBHE 10 H 24 H RERIAS T 2017 4555 = R R SR, IR Q3 ik 5. 66 123 TT,
Al L3 7% (EE SR TILEN 6% ) 18 F R 1.36 129590, GAAP HE IR IS 10% = 1.69 37T, I GAAP AR5
WK 139% £ 1.77 300,

TER BN A E DS, R R B PATE Chris O Connell 3, “ 35 5 4T ATTEE = 25 3 4% A4 45 T B WA 25 3 I o
B, AREEREER, BATNEEE P E LT B B SR G MEH A 8 K, 2B R Fo
KA LA T A RS A K

R W AR ZREE T LA 25T A A B AIE K 7% ([EE S TEERR 5% ), Tl i A 85 B AIS K 6% ([ 2 52 Ml
5% ), BUR FIRMIF T 8 B30 < 15% (B e MR 13% ) .

ARZ | RS R R A 2 PR A K 8% (EE R TIIL AN 7% ) , T8 R G A E 1K 6% ( "
MiCER 5% ) .

ARZEEE WU AR BRI T 7% (BT TILARN 8% ) , BRI K T 20% ([ 18 MILR R 13% ) , 7L WMEFFF,
2017 FFHTLAA TS BESIEK T 1% (B2 R TIEREN 12% ) BRI T 8% (EE R MILHE N 9% ), EMT
BT 2%,
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