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Distribution characteristics of intracellular and extracellular
lead of strain (Fusarium sp.) determined by EDTA method

WU Feng HAO Rui-Xia~ LU An-Huai YANG Shi-Qin JIANG Yuan

(The Laboratory of Orogenic Belts and Crustal Evolution, School of Earth and Space Sciences, Peking University, Beijing
100871, China)

Abstract: [Objective] To establish a kind of technology which is able to measure the distribution of
the intracellular and extracellular Pb*" of Fusarium sp.. [Methods] Soaked the mycelium pellet in
EDTA solution to elute and measure the extracellular Pb*", then digested the soaked mycelium pellet
to measure the intracellular Pb**. [Results] EDTA can elute the extracellular Pb*", but the cells will
not be damaged in 99 minutes; and that it is feasible to measure the concentrations of Pb*" ions
within cells, on the surface of cells and in the medium, with EDTA as reaction medium and titrant
and XO as the indicator. On the basis of this experimental method, the growth curve of the strain in
medium with 500 mg/L Pb>" was determined, and the Pb*" concentrations of medium, and
intracellular and extracellular lead contents were measured. [Conclusion] Pb>" will be adsorbed on
the surface of cells at first, and then transported into cells. Results show that the Pb*>" adsorbance on
the surface of fusaria cells is 1.37 mg/g, and the Pb>" adsorption site on the surface of fusaria cells are
about 3.97x10'%/g.
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Table 1 Concentration of Pb*" determined by direct

titration
po (mg/L) psp (mg/L) RSD (%)
1 1.36 4.12
10 10.43 0.44
100 103.53 0.17
500 502.34 0.12
1 000 1.002.10 0.07
po Pb* P RSD

Note: po: Analytical concentration of Pb*"; pspi Measured
concentration of Pb2+; RSD: Relative standard deviation.

*2 BEENEH PL*RE

Table 2 Concentration of Pb?" determined by back

titration
po (mg/L) psp (mg/L) RSD (%)
1 1.11 2.13
10 10.27 0.27
100 102.61 0.14
500 501.92 0.12
1000 1001.70 0.11
po Pb* P RSD

Note: po: Analytical concentration of Pb2+; psp: Measured
concentration of Pb2+; RSD: Relative standard deviation.
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Figure 1 Removal rate of lead by strain (Fusarium sp.)
in different Pb(I1) concentration
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Figure 2 TEM images of strain (Fusarium sp.) after
adsorbing Pb?*

A B .
Note: A: TEM picture of microconidium; B: TEM picture of
macroconidium.
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TEM STEM
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Note: A: STEM picture of microconidium; B: EDS of the line 1
in picture A.
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Table 3 Biomass of No.0 to No.8 centrifuge tubes
n 0 1 2 3 4 5 6 7 8

Min—Man

(@) 0.449 8 0.375 4 0.384 1 0.367 1 0.3873 0.354 8 0.398 1 0.372 4 0.378 4

%4 EDTARBEEIEMI P2 2N EHE

Table 4 Adsorption capacity of lead by strain (Fusarium sp.) after soaked by EDTA

¢ (min) ppb (mg/L) EA (mg/g)
3 74.0 0.788 5
6 126.0 13729
9 125.0 1.301 7
19 122.0 1.260 0
29 119.0 1.341 6
39 121.0 12158
69 120.8 1.299 7
99 126.0 13319
t Pob Pb*" EA Pb*"

Note: t: Steeping time; p,,: Concentration of Pb** in EDTA solution; EA: Extracellular adsorbance of Pb*".
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1.30 mg/g Pb** 34.22 mg/g
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Figure 4 STEM analysis of the cell soaked by EDTA
A EDTA STEM B A 1

Note: A: STEM picture of the cell soaked by EDTA; B: EDS of
the spot 1 in picture A.
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Table 5 Concentration of Pb?" in cell after digestion

No. ppb (mg/L) IA (mg/g)
I 0 0
11 2537 33.79
1 2612 34.00
I\ 258 1 35.15
V 2640 34.08
VI 2489 35.08
VI 2619 32.89
Vil 2573 34.55
IX 2592 34.25

No. 12.4 Db Pb** 1A
Pb2+

Note: No.: Number of beaker in 1.2.4; p,p: Concentration of Pb?
in digested solution; IA: Intracellular adsorbance of Pb**.
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Pb2+
Pb2+
550 mg/L (46.2 mg/g)
PbZ* [27] 26]
Pb** 300 mg/L
Pb** 26.5 mg/g Pb*"
500 mg/L Pb*"
35.5 mg/g
EDTA
Ca2+ Mg2+
(30]
1 mmol/L EDTA 99 min
Pb** X0 EDTA pH

5.0-6.0 Pb>"
EDTA
Pb2+ Pb2+
25 IEFE. HIMIIER PO BIS FERE
225 6 0-48h
Pb** 0 500 mg/L
Pb2+
Pb>" 6
0-32h 32h
0.371 0 g/30 mL (0.01 g/mL)
32h Pb*" 0-20 h
20 h
0 4h Pb>"
8-48 h Pb**
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Table 6 Biomass and Pb?* contents in different microenvironments

t m Ppb Pb; Pb, Pb;+Pb, Pby/Pb, 0
(h) (g/30 mL) (mg/L) (mg/g) (mg/g) (mg/g) (%)
0 0.029 2 494.0 0.01 - 0.01 0 1.20
4 0.063 0 496.7 0.14 - 0.14 0 0.60
8 0.162 8 490.8 0.47 0.18 0.65 0.39 1.13
12 0.244 0 461.6 0.76 1.97 2.73 2.59 3.19
16 0.274 2 4172 1.23 4.66 5.89 3.79 5.48
20 0.305 9 285.8 1.34 13.88 15.22 10.36 10.84
24 0.324 4 179.0 1.29 21.52 22.81 16.68 12.05
28 0.346 1 139.2 1.37 24.26 25.63 17.71 7.24
32 0.371 0 97.6 1.24 27.35 28.59 22.06 0.44
36 0.370 5 73.2 1.31 29.01 30.32 22.15 3.10
40 0.362 3 44.7 1.37 30.98 32.35 22.61 5.14
44 0.351 4 11.9 1.34 33.34 34.68 24.88 6.38
48 0.320 7 12.5 1.29 33.34 34.63 25.85 417

t m  30mL Dob Pb** Pb, Pb*" Pb, Pb** Pb,/Pb,

Pb*>* )

Note: t: Incubation time; m: Biomass in 30 mL broth; p,,: Concentration of Pb>" in broth; Pb;: Extracellular adsorbance of Pb2+; Pb,:

Intracellular adsorbance of Pb2+; o: Relative error.
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