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W E: W88 SPSCO1 A BRIEBEE Saccharomyces cerevisiae = £.78 3 IA 84 & Schizosaccharomyces pombe #7418

R, AEBRHMAKERTOELE Cr(VI), AR KEKADBK G ERY B RA. H TR+ SPSCOl HIRE 5 E Gt
Cr(VD) & REM %ok, 5T SPSCO1 5 2 F AFH MR e R M AT H#AT T ik, 4R AW, SPSCOI ot BA Kt ke &
K S. pombe #) Cr(Vl) ki ZE KR ¥, &40 F AL BRMEKRGFKR S cerevisiae; L F| R -FH BT, S pombe. SPSCO1
#= 8. cerevisiae 3T % Cr 2R FE 51k 68.8% . 48.6% 2 37.5% ; MMkl T EEA A F Cr(VD) ¥R . AW, ¥HE
& £ Cr(VI) éﬁu/?‘%i%z;ﬁi‘?iﬂkﬁ)ﬂo B I B sk A et R 4TSl S (FTIR) 047, #F SPSCO1 #4k &
AW Cr(VI) $HESATT A, 4R &9 SPSCOl Hik& @AW Cr(VD) A X 24ER AR R, RAFBEAL.
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Mechanism of Cr(VI) biosorption by flocculating yeast

Lijie Chen, Zhicun Wang, Xumeng Ge, and Fengwu Bai
School of Life Science and Biotechnology, Dalian University of Technology, Dalian 116024, China

Abstract: The flocculating yeast strain SPSCO1 is a fusant strain of Saccharomyces cerevisiae and Schizosaccharomyces pombe.
The use of SPSCO1 to absorb Cr(VI) from Cr(VI) containing aqueous solution would greatly reduce the cost of post-adsorption
separation, since the superior flocculating property of SPSCO1 would allow easy separation of the Cr(VI)-biomass from the
solution. In order to investigate the effects of flocculating proteins on Cr(VI) reduction and absorption by SPSCO1, the absorption
behaviors of SPSCO1 and its parental strains were compared. The results showed that Cr(VI) removal rate of SPSC01 was almost
the same as that of S. pombe, which also has flocculating ability, but was faster than that of S. cerevisiae, which has no flocculating
ability. When the system reached equilibrium, the amount of total Cr adsorbed by S. pombe, SPSCO1 and S. cerevisiae were 68.8%,
48.6% and 37.5%, respectively. This showed that flocculation was beneficial to Cr(VI) reduction and adsorption, and suggested that
focculating proteins may play a role in enhancing the Cr(VI) adsorption capacity of SPSCO1 and S. pombe. We investigated the
mechanism of Cr(VI) adsorption by SPSCO1 using chemical modification and FTIR. The results indicated that the major functional
groups (amino, carboxyl and amide) of surface proteins may contribute to the absorption of Cr(VI).
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fihR1L (Thermo electron corporation), f# 3741
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1.3.4  Cr(VI) WML

FERE S BE PR B g, XL SPSCO1 5 HEA
BRI Cr(VDE B RE , T A T3 10 g/L, Cr(VI) 41
LAHE 50 mg/L, HEPEFEE 150 t/min, 30 C, #I4H
pH 2,

R P 128 00 552 56 AP 5 0 4 9 v 3k AT % 8 o
FIVE T BEA T8 10 g/L, Cr(VI) #IEAYRFE 50 mg/L,
B3 150 r/min, 30 °C, ¥4 pH 2,
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Cr(VI) 1 2 B % 2 DF A A 4 W BfE A4 4
(1) HEESH LR I e Ry SO 4, % SPSCOT
S. pombe F1 S. cerevisiae W FPERE . FIEl 1 AT %I,
Cr(VI) ¥ukse 4228, SPSCO1 Ml S. pombe HIF 5
HORIEAE L, A AR 20 8 h, AR
T S. cerevisiae W V- [A] (29 24 h), SPSCO1 Fl
S. pombe ¥] Ry HA BEMER R BE, 2EEEA
Xt FRERFEER TR ME Y, RS g R R
A 22 B 2R (1 (W A A X T BE AR X Cr(VI) (934 )5
EE T B ER
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Fig. 1 Cr(VI) removal speed of SPSCO1 and parental strains.
Cr(VI) concentration: A: SPSCO1; B: S. pombe; C: S.
cerevisiae. Cr(VI) removal rate: D: SPSCO1; E: S. pombe; F: S.
cerevisiae.
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Fig. 2
concentration of SPSCO1 and parental strains.

Influence of time on total chromium and Cr(IlI)
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Fig. 3 Equilibrium time of Cr(VI) removal of SPSCOl and
yeasts of different chemical modification. A: SPSCO1; B: drying
yeasts; C: esteryl-hydrolyzed yeasts; D: carboxyl-esterified

yeasts; E: amine-methylated yeasts; F: lipid-extracted yeasts; G:
phosphate esterified yeasts.
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Fig. 4 Total chromium removal rate of SPSCO1 and yeasts of
different chemical modification. A: SPSCO1; B: drying yeasts;
C: esteryl-hydrolyzed yeasts; D: carboxyl-esterified yeasts; E:
amine-methylated yeasts; F: lipid-extracted yeasts; G:
phosphate esterified yeasts.
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Fig. 5 Cr(IIl) concentration of SPSCO1 and yeasts of different
chemical modification.
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2.3 EEMERASNEE FTIR) 54 1 540 N-H stretching (Amide IT)%")
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B FhEERE R B Cr(VI) BT ILLAMDEER, F 6 1407 C-N stretching (Amide IT1) 2
EPJF‘J@T%@%Eﬁ B‘Jl%m%ﬁ\i‘ﬁﬂﬂﬂé 1 1241 C-N and N-H stretching (Amide IV), or P=0O
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1 045 C-O stretching, or P=0 stretching *'!
919 O-H deformation vibration
809 C.-C 'stretching, and N-H deformation
vibration

3400 2 400 1 400 400

Wavenumber (cm™)

6 SPSCO1 FAAREF kAR FREFERLIINE
EE

Fig. 6 FTIR of SPSCO1 and other yeasts of different chemical
modification. A: drying yeasts; B: esteryl-hydrolyzed yeasts; C:
carboxyl-esterified yeasts; D: amine-methylated yeasts; E:
lipid-extracted yeasts; F: phosphate esterified yeasts.

3400 2400 1 400 400
Wavenumber (cm™)

7 SPSCO1 FNA B4k 3 5 i A0 32 /7 AY B% £} 5 (4 0%
Cr(VD) FRILIMEIEE

Fig. 7 FTIR of SPSCO1 and other yeasts of different chemical
modification after Cr(VI) adsorption. A: SPSCO1; B: drying
yeasts; C: esteryl-hydrolyzed yeasts; D: carboxyl-esterified
yeasts; E: amine-methylated yeasts; F: lipid-extracted yeasts; G:
phosphate esterified yeasts.
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MR 3l , BCH R B R A C=0 454k 20 Y
i 1650 cm™ ' FEAKE] 1 646 cm™', XEH T Cr 5H
SiAMEHE, WRERSEGHE THAS T L, SEIE
TREMIEMEE, 1405 cm " IS, AT
1376 cm™" WU, C-O [ {45 i 2h ol 4l 9 6 Aeh 4 i
B 1043 cm ' FHE T 1051 em™!, X AT LA B W R
FAE FE R RS TAEM . 7E 892 em™! (FiskAd)
FEAE T, X JE Cr=0 ZEdRshiEtY, e
TEPERERE B Cr(VI) By e, A CrJ7+F1 0 J&
T Cr=0 Tiifdi Cr(1IT) M B 2 LR A I

WEL T A WM Cr(VI) BER (B 7A-G) Fi
AP R (B 6A-F), AT LA, 76 KW
Cr(VI) MEMRLLANERER F, BREH Cr=0 f#
AR SN0 , RS Cr(VI) BIAHEHLL A GHE R T
YITE 892 em ™ A4y HBL T WL, XUERH T Cr(VI)

© ER SR TR T R A R Chee ) T

http://journals. im. ac. cn



58 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

January 25, 2011 Vol.27 No.1

WRIELIE, 5 O JEFIEM Cr=0 1w % BE LT
Cr-O WM AR IR 3h (IETE 750 em ™' 2247 B, FEARSLIG
HRARILH K, B AFELE Cr JRFF1 O JRF 2 [aJE
LI LR

o TR R B Cr(VD)ERY IR & (& 7B) W]
W, R TR REAL B Cr(VI) BOZS AR XS T3 Tk
BEOZFF Cr(VI) MUASRILE T, FLa SR I 45 4R 5))
I 3430 cm ™', 3405 cm ' A LA WL . C-H (45
RSN, WUl FF L A AR AR 2 925 cm ™' .2 856 cm ™!
FEARE] T 2919 cm™', 2 852 em™, T FLUA Y 58 BE AR
K, fE1149cem™ . 1076 cm ' B 2 B, J2
C-N WfhgiiRahie, siE2mEE C-O-C M4zl
W, AT REJE T TR EE I A B, KA
TR SR T SRR | PR L SL A SR R A
C-O (4 2 s 3 S R B 4 ik 270% 1 043 cm™!
BEAKE] T 1037 em ™' HoAbGEEE, . 1650 em™ &
{5 1648 cm™", 1405 cm ' BYUEIRES , 774k T HAY
1373 em', 892 cm ' [, XL P AL R
Cr(VI) ZJamyikig—%, X a3t 141 i Tk e 1 i
BRFRIT S 9 IR & (&1 6F FiIE 7G) &K, 2 360 cm™'
SR K RS B I A 4 B 0 1043 em ! &
1041 om™ %A T RG0S L 10 Il 1 35 PAT 81 i o
IVE RN

g BRI UL, 7R Cr(VDBY W St B v, Rk
BEIR AL . B . RILFNME I B B T —E AR
Hoil EEER AR . BRILMBNIE, HhE
LA 5 B 14T 5 3 U8 Y i B 32 B 1 X0 T Cr(VI) R
Bbid S B T AR . SEERERE SPSCO1 Y
BEMRIR G T H R R BER L PE T AR AR
AR Z MRV E A, H AT DU E 28R A
A F TS5 00 4 i, i LR W BRI S A 3 A
EE) T BRI TER

3 2

ARSI BRI AR SPSCO1 A 1 K Y 28 B bR
KWEPERE, B AT DU K B Tk oh RS, 18

Journals.im.ac.cn

Cr(VI) W i 4 ot 2 b B 68 PR A LR MR e 4
& A= W B T AR L AN

Xf L 2 BERERE SPSCOT S HEARR MR AL, R
G GRBE I B 0 LG 3R E BRI T g R, (EAT R
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