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fi %] Luria-Bertani (LB) 41 B ¥ A& 3% 7% &, it
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oneidensis MR- B i, JE A 3] 100 mL & Se (IV)
LB AR g7 5 p (0D, =0. 1) , B T IRAE B =4 P
30 CRRAR 7. R FEITIG )G 56 6.12.24.36.48.60+
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Figure 1. The growth curve of Shewanella oneidensis MR-
incubated with a series of selenium concentrations. The length of

error bar represents LSD, (5 value, differences between any two

data points reach the significant level.
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Figure 2. LB liquid inoculums after 84 hours incubation of
Shewanella oneidensis MR-. Lable A, B, C and D denotes
inoculums with 100. 0+ 10.0, 1.0 and 0.1 mmol/L Se (IV),

respectively.

3-A) o XSRS o A 4 R SR AR BRI AL 2R
BCh T Se (B 4) o B59% 72 h J&, J 56 1 40 K 1
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TE BRI (1 3-B) o 24 — 36 h A4k T~ X Bk KB
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Shewanella oneidensis MR- 7= 4[] 51 i Se 4k 4L /&
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MR- 5 % Se 94 K 4 () 5 £ 130
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Figure 3. The scanning electron microscopy (35000 x ) of deposits
after 24 h (A) and 72 h (B) incubation.
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Figure 4. The energy-dispersive X—ray (EDX) spectroscopy

of nanobars.
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Figure 5. The X-ray diffraction (XRD) spectroscopy of nanobars.
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Table 1. XRD peaks of selenium nanobars
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Synthetic selenium

nanobars Relatively . Relatively
d-spacing i i d~pacing i si
B intensity intensity
3.87 37.31 3.78 23.51
3.00 100. 00 3.01 100. 00
2.18 7.53 2.18 14. 60
2.06 17.99 2.07 24.30
2.00 10. 78 2.00 18. 60
1.89 1.08 1.89 2.30
1.77 9.75 1.77 15.50
1. 64 5.18 1. 64 7.20
1.50 4.54 1.50 6.70
1.43 3.63 1.43 9.40
1.37 1.25 1.37 3.00
1.31 1.33 1.32 2.30
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Abstract: [Objective] We used Shewallena oneidensis MR to produce selemium (Se) nanobars and studied the
influence of Se (IV) concentrations and incubation time on nanobars production. [Methods] We incubated Shewallena
oneidensis MR- under anaerobic condition with Luria-Bertani (LB) liquid medium containing 0.1,1.0, 10.0 or 100.0
mmol /L. Se (IV) in Na,Se0,, to determine the optimal Se (IV) concentration for bacterial growth. Then, we incubated
Shewallena oneidensis MR- with the optimal Se (IV) concentration and collected deposits 24 and 72 h after anearobic
incubation. We used scanning electron microscopy, energy-dispersive X—ray and X-ray diffraction to analyse the deposits.
[Results] The cross sectional diameter and length of deposits that were produced by Shewallena oneidensis MR- after
24 h incubation with 1 mmol/L Se (IV) was around 80 nm and 2-3 wm, respectively. However, the deposits after 72 h
incubation exceeded the size limit of nano material. Furthermore, the energy-dispersive X—ay and the X=ay diffraction
spectroscopy confirmed that the deposits were elemental Se. [Conclusion] This study provides a viable method for the
biosynthesis of Se nanobar. Shewallena oneidensis MR-l can produce a large number of Se nanobars at exponential phase
under 0. 1 mmol/L Se (IV) .
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