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Abstract: In order to effectively increase capacity of Cu>" absorption by Penicillium from Cu?®*-containing aqueous solution and to
study the mechanisms of absorption, effects of eight pre-treatment methods on Cu®* absorption of Penicillium janthinellum strain
GXCR were compared. The results showed that the efficiency of Cu®* absorption obviously increased through pre-treatment by
homogenization, homogenization-basification (NaOH), oven dry (80°C), homogenization-salinification (NaCl), homogenization-
detergent and homogenization-polarization (C,H¢SO), but significantly decreased after acidification pretreatment with H,SO,. In
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comparison with the previous reports, the pretreatment in a homogenization-NaOH way could more efficiently enhance the Cu®*

absorption capacity of this fungus. Homogenization-basification (0.5 mol/L NaOH) increased Cu®* biosorption by 47.95%. The Cu**

absorption of the mycelia treated by homogenization-basification followed Langmuir isotherm equation, suggesting a surface

absorption process. After four cycles of absorption-desorption, mycelia pretreated by homogenization-alkalization still had 70.82% of

Cu?" biosorption efficiency. Infrared reflectance analysis indicated that alkalization treatment made marked effects on molecular

groups of C-H, C=0, and C=O in COOH on the mycelial surfaces, and -OH was a key Cu*'-binding group. It is therefore

suggested that the Cu®" absorption by the GXCR is likely to be a chemical absorption process through Cu®** binding with -OH group

on the mycelia.
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Table 1 Effect of pre-treatments on the Cu?** biosorption of the mycelia

Pre-treatment type

Methods

Cu” biosorption
(mg/g of dry mycelia)

Loss of mycelia
after pre-treatment

Increase in Cu®"
biosorption efficiency (%)

(%, W/W)
gg_lg:; t‘r:li;?nout Fresh mycelia 8.19+0.68 " / /
High temperature Dry at 80 °C 8.95+0.18M / 9.28"
Quassation Homogenization 10.73£0.91° / 31.01%
Homogenization +NaOH (0.1 mol/L) 12.76+0.50" 9.41+1.13* 41.00°
Homogenization +NaOH (0.2 mol/L) 14.73+0.59% 23.3+0.6° 38.04°
Hadro-basification ~ Homogenization +NaOH (0.5 mol/L) 17.31£0.08" 30.0+1.2¢ 47.95"
Homogenization +NaOH (1 mol/L) 17.74+0.72% 35.8+0.6° 39.48°
Homogenization+NaOH (10 mol/L) +100°C 31.28+1.26™ 64.2+0.6" 37.37°
Homogenization+NaHCO; (0.2 mol/L) 10.74+0.31 7.5£0.4° 19.15%
Ambly-basification ~Homogenization +NaHCO3(0.5 mol/L) 12.53+0.22 10+0.6" 37.69°
Homogenization +NaHCO; (1 mol/L) 12.74+0.525 16.7+0.16 29.70°
Acidification Homogenization +H,SO, (0.5 mol/L) 6.05+0.47" 16.7£0.6 ¢ —-38.5¢
Homogenization +H,SO, (1 mol/L) 5.77+1.16 23.3+0.6° —52.214
Salinification Homogenization +NaCl (0.2 mol/L) 10.13+0.76%" 16.7£0.15¢ 6.63'
Laundry detergent ~ Homogenization +biotex (40 g/ L) 12.00+0.05%¢ 14.2+0.6" 25.64'
Polarization Homogenization +C,HSO (30%, W/V) 10.85+0.316 9.2+0.6% 20.22°

Each datum is shown as mean from three independent experiments + standard deviation. Multiple comparison was analyzed by Duncan’s
method and shown with letters. Testing levels were shown by capital letters (0=0.01) and lowercase letters (a=0.05). Different letters implied

the existence of difference between treatments.

20 b
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1 % pH XS RB AL E KR M Cu™ B 20
Fig. 1  Effect of initial pH in the solution on the Cu
biosorption of the pre-treated mycelia.

24 H¥WAEKRAES Cu*IRH

16 50 mg /L i Cu*". pH 5. W2t 30 min 4 551
T, Cu® W B 5 i 0 25 BT AT A VA 8 1 84 0 %
Hahn, MEARE R 2 g LG, WHRGETRE, $
LRI Co™ W B F R NI (B 3).

2+

251

Cu*" (mg/g of dry mycelia)

0 10 20 30 40 50 60
t (min)

2 7[R B B A TS AY 51 SR BRLAL T AR A Cu IR B
Fig. 2 Cu’" biosorption efficiency of the pre-treated mycelia
under different time.
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Fig. 3 Effect of amount of the pre-treated mycelia on the Cu*"
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Fig. 4 Cu®" biosorption by the pre-treated mycelia under
conditions of different balance concentrations of Cu*".
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Fig.5 Cu®'biosorption isotherm calculated by Langmuir formula.
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Fig. 6 Cu”" biosorption of the pre-treated mycelia in the
solution containing both Zn*" and Cu?".

AR, Hih L 0.5 mol/L 1 HCI fif W Rk R i iF,
Cu ffW ik F] 94.5% . i IR 512 b +NaOH i 4h B p#
AR 6 - it R (HLC 1)~ P R 56 140 A A8 Ak 80y 1 A 7 R
S - b, TR AR AT A 4 K, AR Cu®'
HIM R 70.82% (3 2), 555 1 B ATNHAR
EL, Cu® M Bt 3 FO8 0 T 17.4%

£2 WRM-RRAR S T EIE AT Cu®tH IR B

Table 2 Cu® biosorption efficiency of the pre-treated
mycelia under conditions of biosorption and desorption

Cycles of biosorption-desorption” 1 2 3 4

Biosorption efficiency (%) 85.69 7843 7343 70.82

" Desorption was conducted with HCI (0.5 mol/L).

2.8 SEWALEEREN Cu I RTHEFRIHR
RSN CuSOy + 5H,0 B, FEES A1 AL A58
BRI 14 R B4R 2R 5 9 HR 1) Ca® R Mg ™ W JBE 4031 A
2.74 mg/L 1 0.96 mg/L. 7/l CuSO, + SH,0 J&, Ca**
I Mg® e 43 934 5 5.02 mg/L #1 1.29 mg/L. 1558
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Fig. 7 FTIR spectra of the mycelia. (A) Control mycelia
before (a) and after (b) biosorption. (B) Pre-treated mycelia
before (a) and after (b) biosorption.
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