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Separation of magnetic bacteria by using a magnetic separator
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Abstract:

Acidithiobacillus ferrooxidans, a bacterium that could synthesize intra-cellular nanometer magnetic particles, was investigated as an

A magnetic separator was used to separate magnetic bacteria based on their magnetotactic characteristics.

example. Strong magnetic and weak magnetic cells were separated and collected. On average, the number of the magnetic particles
present in the strong magnetic cells is more than that of the weak magnetic cells. Moreover, semisolid-plate magnetophoresis showed
that the magnetotaxis of strong magnetic cells was stronger than the weak magnetic cells. These results suggest that the magnetic

separator can be used to isolate the magnetic bacteria, which will facilitate the research of magnetic bacteria.

Keywords: magnetic bacteria, magnetic separation of bacteria, magnetic separator

AL R BT T2 R 4 i AN R
—, BELLEER . BRICER A LARMN BRAL 1 REIR
NBFRR, BIRAIE T A PR A BT T Bk
U T IR A0 T A e A A B AR A S BR BT T L
RE G5 25 B PSR ), IR B AE RS 1 T A 58 1Y
AAwETE, JF BRI S S BRI 1 R % e N % 3 1Y

Received: September 7, 2009; Accepted: November 16, 2009

BEVERURL . 22 EWT R, AR BRAT T A
AIREPERURL AR A 22, ELBOA UEEHREA , PR
MR LEBESS o AT ST HE T A L PN 5 A R AR A I
PEWURE, T LAFERES AR R 7= A B vk sl i) — 26
20 B GRS REE AN T o (87 PRI 1 P A vk )
(7715 B REVEAR R N, B G, Ab PR,

Supported by: National Basic Research Program of China (973 Program) (No. 2004CB619201), National Natural Science Foundation of China (No.

50774102).

Corresponding author: Yingjie Yang. Tel: +86-731-6635099; E-mail: yjyangcsu@126.com
[ K T SRR 7R e VR (973 ki) (No. 2004CB619201), 85 SR AHEHE4 (No. 50774102) % Hh.

© PERZFRMEMFRFATIKEHES http://journals. im. ac. cn



XUHT R A Tl 5 A B R AP 2 R )T O 2

271

HORZ BB . A, AR R T — Rl i RE
AL, R BRI R E AN R . DL
AN BRBRAT AR G 2T R B R, LR
75 ST P B L T [ RSP Al G ik 235 SR AT 3 Ik 2 —
Tl R R 20 o S T

1 MR57%

1.1 ##
1.1.1  #F

AR BRAT B Acidthiobacillus ferrooxidans ,
Mz RN FE R YK oy g5 58], RAF T
MR ER GHE T E TR E,

WG AP FEE X HA, 10 000 r/min BSOS R
K, JH pH 2.0 iR EVE . B0, BREZRIL, T
TEEI R b, JHREAE AR Ty o] % it In e  Ba A
A HIANHE 2 RS F 0 R S M, A A4 S B R
PR HR S, 38 4 MR R 37 A SN o FR ) DB
L] LA G2 B T R O R
1.1.2  LHHE

OK WAKKFFHES (g/L): (NH,),SO, 3.00, KCI
0.10, K,HPO, 0.50, MgSO,7H,0 0.50, Ca(NO3),
0.01, FeSO47H,0 44.7, pH2.0.

ISP 2 [ REF RE il 3 FRII2H AL, A W : FeSO4 TH,0
334 g/L, M EWEMALIERTIE; B W (gL):
(NH4),8S0, 4.00, KCI 0.20, MgSO,7H,0 1.00,
Ca(N0O;), 0.02; Ci: %fi§ 3 g/L, pH 3.0,

1.1.3 N#HGR#E

HATIF & B REPE 20 8 73 B AL, Galen 111 B 2 fi
B%, HZQ-C =S¥k 4 , PHS-3C MR i1, HT201
m¥rit, TDL-5A &.00#L, HL-4 fHH{iHE, VP50 H

=1
B IK o

1.2 At
1.2.1  ZAE4

TGP 2 T 4 B AN B 3 5 2R 0 E P R A 4
3 5 3 AE A AL

HLREARTR 4y (TR k) 12k Pl il LA
HLOE (0~3 A HLI), M= A . wdi Foks
WL, TESISRIE 2 IR, Wb AR RS
SREGAARE ST B o ASSRMEL 53 BN 53 B A5 ) By — XA

XSHEAPAT ARG AL, WA 1 s SUZIE
KB TR 1T 7 AR A R S i BE A A 4, DAL RS T4k
T Fp A A ORE ™ A W AR o A 2 T PP
WURLER 152 36 BT [ B S MPE 158, e EE
S VAT T 1 BB E S RORE R o WETRTT ) (F )
TR B AR —1, T R R, wial
o308 i ) PERIURL I R, IR B WG > B B H A

\ Fn /
w
I

Outlet b Separation|channel Oulet a

Pole piece

1 HRLEETEE
Fig. 1 The sketch map of magnetic pole.
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Fig. 2 Two-dimensional simulation of the magnetic field generated by the poles. a: location of outlet a; b: location of outlet b.
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x1 HMIBHARBRREZURAESHER 0=3)
Table 1 Result of the magnetic separation and the variance
analysis (n=3)

Experiments No. gutlet a gmlet b
(x10" cells/mL) (x10" cells/mL)
M1 * 2.70+/-0.025 2.67+/-0.029
M2** 2.90+/-0.062 2.33+/-0.080
M3** 3.25+/-0.038 2.53+/-0.025
M4 * 2.30+/-0.085 2.31+/-0.026

Compared between outlet a and outlet b: *P>0.05; **P<0.05.
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Fig. 3 Transmission electron micrograph of thin sectioned
cells. (A) Strong magnetic cells collected at outlet a. (B) Weak
magnetic cells collected at outlet b.
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Table 2 Statistical results of magnetic particles in the 4. f
cells

Outlet a (Strong
magnetic cells)

Outlet b (Weak
magnetic cells)

Sample numbers 38 38
Magnetlc 145 65
particles numbers

Average numbers 4 5
/cell

Magnetic cells 39 95
numbers

Percent of 84.21% 65.79%

magnetic cells
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Fig. 4 Frequencies statistics of magnetic particles numbers in
the cells containing the magnetic particles. (A) Strong magnetic
cells. (B) Weak magnetic cells.

5 FEMRTEREKRA

Fig. 5 Photograph of semisolid-plate magnetophoresis. (A)
Strong magnetic cells in the artificial magnetic field. (B) Weak
magnetic cells in the artificial magnetic field. (C) Cells in the
geomagnetic magnetic field.
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