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1 Cds
1 Cds
Table 1 Reaction conditions of CdS quantum dots (QDs) synthesized
Cadmium chloride Sodium aulfide Thioglyoolic acid f‘H al Reaction temperature Reaction time
(mL) (mL) @L) pr value () (h)
1 1 100 10 30 4
1 2 100 10 30 4
2 1 100 10 30 4
1 1 50 10 30 4
1 1 150 10 30 4
1 1 100 8 30 4
1 1 100 9 30 4
1 1 100 10 40 4
1 1 100 10 50 4
1 1 100 10 30 1
1 1 100 10 30 2
1 1 100 10 30 3
1 1 100 10 30 5
23 Cds
(1) (TEm) cds , TEM : (2)
Cds , 200 600 Mm; (3) : Cds
220 0 80Q 0 m, : 350 0 M, :50mm, :50mm
24 Cds IgG
[8] / 30uL, 20u L 60 g/L EDC- HCI
, , 1004 L QO 15 g/L NHS , 20 0 5 h,
0 14 mg I0G , 20 05h
25 Cds
(1) Cds ,
(2)
, , =-20 10 15 min, Cds
, 37 1 h, , 0 1% )
3
31 CdSs
Cds TEM ( 1 , , ,
5 mMm; UV -vis ( 2 , 400 nm
32
, CdS
3h , Cds ;
1h ,CdS ; 2,4 5h Cds
33 [cd] [S] CdS
Cds [Cd™] [S] , [CE"] [S 1=
11 21 , 400m o [cdfT][S]1=12 , 430m
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Fig 1 TBV photogrgoh of CASQD s Fig 2 UV -vis abomption gpectrum of CASQD s
2 . [Cd] [S ] , cds
[CF ] [S ] =21 , CdS , [CF 1 [S ]=12 13 ,[CcL"][S ]=
11 5 ; [cf][S ]=12 ,CdS (o i
Cds (o
Fajans ', cds
§> ’
2 [Cf*][S ] Cds
Table 2 Fluorescence intensity of synthesizing CdSQD s at different ratio of [Cof* ] © [S™ ]
[CE*] [S 1=11 [CE*] [S 1=12 [CP*] [S1=21
W avelength (nm) Intensity W avelength (nm) Intensity W avelength (nm) Intensity
555 18 731 693 4. 872 550 91 915
558 19 491 696 6 807 554 93 511
561 19 957 699 7. 569 557 94 513
564 19 660 702 7. 008 560 93 040
567 19 024 705 5 150 563 91 318
34 cds
(HM P) (PPl T
2] TA , CdS
3 , TAA, Cds 550 600 rm ,
50U L TGA Cds , 100 1500 L TGA
6 18
3 Cds
Table 3 Fluorescence intensity of synthesizing CdSQD s at different volume of thioglycolic acid (TGA)
50U L TGA 100 L TGA 150 L TGA
W avelength (mm) Intensity W avelength (m) Intensity W avelength (rm) Intensity
548 125 453 555 17. 887 565 6 442
551 126 731 558 18 731 568 6 849
554 127. 429 561 19 491 571 7. 202
558 123 451 564 19 660 574 6 979
560 121 626 567 19 024 578 6 391
35 pH cds
4 L] pH L] il
, pH8 ,CdS , pHY9 pH 10 14 22 pH
, CdS pH

E [13]
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4 pH Cds
Table 4 Fluorescence intensity of synthesizing CdSQD s at different pH
pH 8 pH 9 pH 10
W avelength (nm) Intensity W avelength (nm) Intensity W avelength (nm) Intensity
525 409 575 543 28 441 555 18 731
528 414 744 549 30 173 558 19 491
531 418 972 561 32 294 561 19 957
534 416 528 572 30 239 564 19 660
536 414 213 578 28 549 567 19 024
35 Ccds
40 , Cds 400 Tm , 30 50 Cds
1 5 1
, 30 , 560 m ;
40 , 50m ; 50 , 700 Tm
,30 ,40 50
, 30
5 Cds
Table5 Fluorescence intensity of synthesizing CdSQD s at different temperature
30 40 50
W avelength (rm) Intensity W avelength (m) Intensity W avelength (1m) Intensity
555 18 73 553 11 62 694 9 13
558 19 49 559 12 77 697 13 11
561 19 96 578 14 39 700 14 48
564 19 66 600 12 54 703 12 03
567 19 02 609 11 54 706 8 32
36 CdSlgG
3 , lgG Cds , ,
8 m, CdS
oG ( 4) , 280 im )
CdS 1gG 410 m ,
3.0
2.0
A
1.0
0'0 1 1
20 nm 200 300 400 500
R A/nm
3 CdSIgG 4 IgG
Fig 3 TEM photogrgph of CdS-IgG Fig 4 UV -vis abomption pectrum of antibody IgG
5 , 682 715m CdS I0G CdS-IgG
, Cds 109G , CdS-1gG
4 IgG Cds , A )

, CdS-1gG
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Fig 7 M icrosoope photograph (a) and fluorescence microscope photograph (b) of direct
mmunofluorescence
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Cadm ium Sulfate Quantum D ots Synthesized and Coupled
with L ister a M onocytogenes Antibody IgG

WANG Hong-Jiang, L IU Ting, X IE Ji, JWan-Yuan, GQUO Aidiing" , CA | Zhao-Xia
(College of Food Science & Technology, Huazhong Agricultural U niversity, W uhan 430070)

Abstract The CdS quantun dotswere synthesized by using the precursors including CdClL, and Na S and
thioglycoli acid (TGA) as stabilizing agent in agueous ®lution The optimal conditions for synthesis of CdS
quantum dotswere asfollovs reaction timeof 3 h, 2 1 of ratioof [Cd" ] © [S ], TGA wolumeof 500 L,
gystam pH value of & 0 and reaction temperature of 30 for preparing the CdS quantum dots The L isteria
monocytogenes antibody 1gG was successully coupled o the CdS quantun dots by using the EDC- HCI and
the NHS as coupling reagents The fluorescence intensity of L isteria monocytogenes antibody IgG coupled with
the CdS quantum dotswas enhanced significantly and was four tmes of that coupled before The reaults of
srun agglutination reaction and direct immunofluorescence test showved that the characteristics of L isteria
monocytogenes antibody coupled with CdS quantum dots did not changed, and the L isteria monocytogenes
could be detected quickly and sensitively by fluorescence microscope Thismethod can be effectively used in
the rapid detection of pathogens in the food because of its high Pecificity, stability and repeatability.
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