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ST A PR R T R 8 W A e BOAA, TSR PERR . 20 HE20 80 4RAX, Ugelstad 212"
A BRI ] 8 T 0 WO RE R SRR, I 7 P PR 3 T i 4 b AR ] 5 1 B BE G P ok
BR, TEANM > BTG T R AR BERCR. B LAEOR S JEA ) £ B9 R i AL 7 i Dynabeads Fh2&
AR F &, AR AR P REPERORAERL IR T | 2 1 o3 2 Rl Al LA B 08 1) 24 W) 4 A A TR A 21 1
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1.1 H5EE

A (A BGR 2A 7)) (AT Z808 ; A " T HEK —ERMREE (V50, ZEHE 97% , Sigma-
Aldrich 24 7)) ; oK LEEFIER LM R BERA (PVP, K30) 2885 9 o Mraliialon) ; 225 3Cik[ 18 ] 7 il 4
PVP U7 Fe,0, KK T, KK/ N 5.8 nm; R ShALRE IR Dynabeads® anti-Salmonella ( B N
5 mL, Invitrogen A ]) 5 2= 1ML FI2E F1 ( BSA, Sigma-Aldrich A F]) 3 SEEIREEE (FITC, F3651-100
mg, Sigma-Aldrich A #]) ; PUZ K% P} ( RB200, 283924-100 mg, Sigma-Aldrich A]) ; FHIRMFEHL
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BTG PR (ALt R AEYH AR R AT 3 WITTIRE Z 5k 166 HK (1 mg/mL, JEE KPL A H]) ;
VO RARERIBE ( Salmonella sp. , WSS : 1. 1552, FHEBABE ARG AT ; SC8 k2 b A F K
B 2B K.

Model 680 RUfiHR{X (BIO-RAD 2w, [ ) ; Cary Eclipse #5507 JE G EE 1 ( VARIAN A 7], 56
) ; JEM-100CX T i i 7 @ i ( HAS).

1.2 EMREKESI&

SR 1758, # 1.8 mL ZEZ KR . 90 mg V50, 300 mg PVP ., 25 mL A3 mL L5 T
AKINAZ] 50 mL =30, 7670 CAMAFTFHATRA RN, RN 2 h 5, ¥ PVP HEM Fe,0, 49k
BT 0 SRR M A B AR R S, 9 h J5fE 1k ny, B B O I Ve RIOR 3 IR, e
ok E T LB KRR, BUE A L EFT TEM RAE.

1.3 GREHIKNEIE

FIHAERME S5 T FITC AR B EE T SHUABERR Y & ZIEILM A5G 1R, Hl&hRicA FITC
FISEUSR TG Ui, RO 3h 25 6180 R4S 1 ) A% e 1 SRl R a7 20 R 368 1 R 57 A SR AIE. B
200 pg BEMEOKR S 50 pg FRicA FITC BIFEPLAR 1eG PURTHZE 1 mL 1 x PBS i, FHRIEEIRY
2 ha, TGS, AR RVEWR 1 SRS PR AR I S B REER ST BU7E 1 mL PBS 0P, HEIR
2 Wi, HATRE Y, 198 IEWR 2, ER X R, 3 REW 3. e LB 1 ~3 MO
F, XHEYE 3 U 1520 A9 Ge e Rk A2 RN R TH FL A EA TRRAE. HARARIC FITC WPTIRE R FRsCss, ¥
FRB A7 R G028 ( ELISA ) S P R 454 3 b TR e

5 1l 4545 300 ) S PE REER FH R I 49500 1% 1 BSA WWCERHAT 1 h /5, 5 RB200 FRic 254t B 1eG i
RIRE 0.5 h, #E5r B JE Hi W A RB200 ARic i -EHT R 1o Yo bR 1L
1.4 SEHIKWHAESELW

B 200 pg BEPERER, FITCTRA KBS FoKIHWE 3 K, AHI7E 1 mL 1 x PBS W T, 435IMA 50, 10, 5
0.5 ng WITIREZ 3R 1o YUk, HEIRGIRA 2 h, #r e, EVE Kbl & mit: ok o o4k
K 1% 1) BSA VS WCE AR B G BE AT IOER , ARUGIC A REREER 1 ~4. 585, FH ELISA IR FasE i 2R
T APUAR S . SR 0 R HA R RIPUAR S A G mEPE R 5 WA 10 cfu/mL (VDT EC B TR
G, WIRBEMIRS 30 min 5, B0 5. SJn, ABUEDTAGTEOEXT 4 ARSI _ BB TR TR,
[ T A 8 90 0 R YRR R St T RO 3103 Hh i o B %R

R T B PERE BRI X 53 B AR e, BERERLAR B I 1 S Ak 7™ i Dynabeads 1E b X BEAE
. BE, AH200 we GIERERK 1 F Dynabeads 7= 543 A ZE 1 mL #REE R 10 A1 10* cfu/mL [7P1]
[CHE W, # IR A 30 min, #4585 FRUEY PRI TEGEXT 4 AN ASRRE S b I RO RE 73 25 Wt
TTAHITEL, RIS A TP 1] [ TR B S TT 2. 2% Dynabeads Ut B 545 A 6 3 25 25 14, B
TRARERE IR AR R, L 50 wg BYPRIZEREER 1 F1 Dynabeads 72/t 23 S ZE 1 mL ¥eEE N 10 F1 10* cfu/
mL VDT TIREE T, HIRIR S 30 min, #5055 HCE DO E0soxt 4 AN RIS G Y Ve T
B VE T AL, RIS AR BV T G B VRO R S PO R TR Hh i A i kR

2 GRS

2.1 HEMEREK

2 5 FRL B R MO R A T R AE , 25 R WL 1. o] LU H RGP TR LA R 1 BR A
BARRSH R (402 £18) nm, 5B KERSHH—20, WE 1 SRR ECR IR 7T IR, BEEGKRRE
FHREROERBIFE SR, MoKz MR L AMERE, Tl RN REROK W T DR E L
B 12 h i AHIUIE, 760.5 T MAMINEEA 2T, 30 min 10T DK 4B M0k 5 85 1 k.
2.2 RRERMEREK

leG KRBT RIS REAE S ~8 ZMH], FILER 1gG iR AT, AR A~
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Fig.1 TEM image of the submicron Fig. 2  Distribution profiles of the submicron
magnetic beads magnetic beads before(a) and after(b)
Inset shows an enlarged single bead. absorbed IgG

M. YA RRN, WA S RO R T AL +32.7 mV 2820 —13.5 mV, Bk 7 AT EIS R
B MBI CE AR (K 2) W LAE H, BEPERORAE W TR T K & RAF 2928 429. 6 nm ( 2531l 4L
PDI =0.027) , "Rt BRiAR 4 K 3] 488. 4 nm(PDI =0. 177) , A7 AT SR AL W At 1 B0, 330 BT I R 470 44
Je PR R SROBRATS SR AR T AR 1) 40 B PR R AR e .

A 23 PR ARG I 7T A o JE (14 Ty 3 S e 00 52 2 P A 280 nm AR A W ISOH A cE BUAARHR (0. {ELI: A
AWFFAR R, T REMEORAS B 7E 280 nm A ARSR AL, 55 SMEEER XS T WA B s, B
I D REERAE R TR AR 2 0 B ST OB EA R . AL Z R, AR LA bR IE B YA
T, GEAE DT VR R e U B AN AT DA AR v I 1 AR, sk B TR BRI 1 5 .
R T ST — R R IN r , FRATEE FITC 266 FAricE] 1gG Puik b, i X Fo R Gy oM a4~ -
TR PIICTEVF R PURAE BRI B AR AT, 855 & 3 s, M BVEW 1 2 aik i
B RRERTLUE Y, ROk TG Ui A B A W VR s BT 2 FN 3 A28 Seam B LA 55, &
W LF- B A BUARTESOR R T OB, 150 HH 3 A B2 — AN AT 33 (g g of . 3R Tl 5 1) B e i R AT LA 2
E—B AN . EVEW 1 7E 520 nm Kb AR R KE R IR 12 60% , Wi KRZ4A 40% Pk
R R P R S T

ELISA 751 —Fh R SR = AR S PR i i vk, 526 H, ELISA J7 ik BARFERT RS 1K
RN 45 S T i S Ml S e P A R rp BT S e A G MUK VR . T ELISA 5 V% S e sk il 25 ik
R IR B AT T B, IR R T A, WO PRI BUAREEE N 31,1 pg/mL,
FIAELBIR 62. 2% , X5 HAIEIETES B AR AH B EDTE, Uil T L 1 hRIA A BT iR T P 3 A
S5 T AR, FIIR 2 PRI 1. 62 x 107 pe/mL, IS 3 MU S &8 0 W EREIESE T
PUUAIE T DATE P SR SR T AR e AP AE Y.
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Fig.3 Photoluminescence ( PL) spectra of the as- Fig. 4 Photoluminescence spectra of the RB200-
prepared FITC-labeled IgG solution and the labeled IgG solution(a) and the remaining
supernatants obtained during different supernatant ( b ) obtained after magnetic
purifying cycles collection of the BSA-blocked magnetic

beads 30 min post-incubation
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N T 5% BSA M PEREERA B ARCR, K BSA EHIUF 0 e 3K 5 5 —Fh I ehric i A et
RS, KOO UL 4. RS 1T RB200 FRic B9 FEHTR 1gG MFOEME L 8A kA28 4k, BB
BSA ARG P45 1 ANAH S BT PEAL A
2.3 REWMKEAESEPHNA

N T WFFEBUARBORHE 5 W B 95 2R SR SR 8 0 S RCR RS2, 1 S e A R TR B2 S 4
[l B A REVERCRBEA TR, S55R 91 T 32 1 . PR/ T 10 wg/mL I, BGOSR I A ST A
e i A R B A S i 14 s T HE A4 Table1 Amounts of IgG adsorbed on submicron im-

PR Z . (H R SRR e BE Rk F) 50 pg/mL i munomagnetic beads (IMBs) and leftover in
M BRTSCRA Y 63% , S50 B3 T [ i) D PR vl o supernatant
SEFAAERPEBORIR A7 LM RHS, SRR Adsorbed on magnZt(iigscjafli " erria:n)mg in supernatant
FRHELHT, 95% LA BBCRHTIR ] LB B 7R ROk R [y 3.3 8.7

TET. TG EORHT A B A A S, SR vs2 9.6 0.4
BRI E ORI, Ml o, aTiksly i " o

200 wg/ml. [ % P fi BR B0 460 R R W BB 249 —— ' '

31.3 pg/mL.

TEBURIEREER 1 ~4 Sy BRI R (19375 £125) cfu/mL MYV TIREWE , 5 5 e BRR T HTAA A R]
W BB X B 43 B SCR ISR, 25 LR SOE Bk 1 ~ 3 HURE A B I AR AR 43 R 99. 8% , 96.7% FI
95. 1% , SPEREER 4 WG ST B RCRMNEARAL R 32. 9% . 43 B AR5k e it 2 e 2 W % 1 e A R o
AR G K. 7R foskohi A RO AR A IE 0 T, 40 B4l AR 803 32 B e T H 2 sk 3% THD H 38 0%
PEGLSBECH | oG B« Y" B 4 HE A e P U Y X0 T 1 3m Y Fab B, 78185 e ik i
AR, K E 2N Fab BORFETESMUA R T 5 AR BET . MR M S AR, Fe Be S mivEfok
FEI A B AAE P AP UARTE R R T A A= AN m) , AN TG VRO S R EE AR AN, T B W B 2 7
P, A EZPUATERR R B T E L HES, WS 2 1Y Fab B #g MU, i o i ok
O R A AT T, A R T A3 BRI B R T AR B A4 e T KA.

R T IR S SRR AR RS X 3 B AR ROCR M52 e, SRR e e R 1 ORTR Ak A TR 9™
Dynabeads #E17X] BRSLE , 45505 FH 2. WK 2 v LLEH, MeEmiEk 1 /£ &N Dynabeads 7= it
174 BIER AR B 85 04 i3k %%,  Table2 Comparison of capturing efficiencies between

TERE ST B2 se T, e iRt BRI B O IMBs-1 and Dynabeads

A0 1) 2 f , Dynabeads B PEREBR B AR ELA AR Concentration of Salmo- IMBs-1 Dynabeads

UF OB B, (ERH AR 2. 8 wm, g ellase/(cluml7) 30 kel 200 be/mi. 30 pe/ml. 200 e/l
» =S B : ’ 10 84% 100% 32% 89%

HAREUN, I HARE 552 205 1 B9 ik 10* 97% 99% 61% 91%

ok, JCHE ST 5 BRI 2 R B R AR 1A T
e, WAREEREER 1 BPRIAEAE] 500 nm, FE SR HEIFRJE Dynabeads 7 i 6 7%, fEORFF TIREFRY
S AR RE 1 ) T Pl A B g ) B S T 1, B/ REER TR PBE BRI DL T, S emi Bk 1 15 A 5853
FRJERF TV RS RS, A -5 0 1] T 2 T AT i A 2R B U], AT S B B oo ) i o R 20

Zi LRTA, DLEAROR SR 503 O P Gk D 5, il o th 1 B R 70 B A SRR ) S e
BR. e s e mE R R, RO LS T XU A PR A TN, BIFST T R G RR R
PO B i % 73 B A ARASCR AR, SRR, G DU B A0 3 O, TR A i 3R 3 T ) 1R 51 B
o)A R T B el 1, WO B CR B B . SO R AL REERAR LG, SEAROK G0 S i
BR e T BAT TR HE R BRI SE G10 0 it , e 2 B U0 1T] EG R ) S R SR BN T SR A 23 B AR
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Preparation and Application in Capturing Bacteria of
Submicron Immunomagnetic Beads

NIU Mu', DU Mei-Hong”, DENG Yi'*, GAO Ming-Yuan"'"
(1. Institue of Chemistry, Chinese Academy of Sciences, Beijing 100190, China;
2. Beijing Center for Physical and Chemical Analysis, Beijing 100089, China)

Abstract Based on the submicron monodispersed magnetic beads, the immunomagnetic beads covered with
anti-Salmonella antibody were obtained. The adsorption behavior of IgG on the surface of magnetic beads was
investigated through surface electric potential, fluorescence and enzyme-linked immunosorbent assay ( ELISA)
method. In the immunoassay experiment, by adjusting the initial concentration of IgG, the relativity between
surface concentration of IgG on magnetic beads and magnetic capture efficiency was also investigated. Finally,
comparison with commercial Dynabeads, the submicron immunomagnetic beads represents higher capture effi-
ciency for Salmonella.

Keywords Submicron; Immunomagnetic beads; Salmonella; Magnetic capture efficiency
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