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AEFRRT ZJH-1 R BEE ; B ARFERT ZJH-1 BIfEI% R C. 4B ZJH-1 ME i Bi A DACERS ZJH-1 AYRE% . A Scan-

ning electron micrograph of ZJH-1 before processing; B:Energy spectrum of ZJH-1 before treatment; C:Scanning electron micrograph

of ZJH-1 after treatment; D:Energy spectrum of ZJH-1 after treatment.
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50 mg/L Cr( V1) 4b 22 5T /5 & #k BY 43 4 /8 55 B Fn B 1% B

Fig.2 Scanning electron micrograph and energy spectrum of the strain before and after 50 mg/L Cr ( V) treatment
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A:Pb (1) (6 mmol/L); B:Ag ( ) (4 mmol/L); C:Mn () (16 mmol/L); D:Cr (V) (17 mmol/L); E:Cu (Il ) (13 mmol/L);
F:Hg (Il (0.2 mmol/L); G:Ni([l) (3 mmol/L); H:Co () (3 mmol/L); I.Cd (I[) (0.9 mmol/L).
B4 ZH1IENCHEEARREESEERF YPD EIMFIEFRELHNERKER

Fig.4 ZJH-1 growth at 30 C with different concentrations of heavy metal ions on YPD solid medium
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Fig.6 Effect of pH on Cr ( VI) reduction
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Fig.5 Effect of temperature on Cr ( V])
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Fig.8 Effect of different electron donors on Cr( V)

reduction rate and strain growth
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F. ZE&H 50 mg/L Cr (VD &4 F, @i 50
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&R ® T . Bankar " HF5E R Y. lipolytica
NCIM 3589 Fl NCIM 3590 %t A [l £ 4 J& B F 2
A2, ABFIESE R R TEWR K YPD 5 55 1
HL B BR ZTH-1 387 Cr(OVD i fe % 4514 0 - pH
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r/min. f W T HEKE 20 o/ L 4 8 | SN ]
48 h,Cr(VD) B i e B 50 mg/L, Be& R, Wbk
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MmA R FER &S T Cr(VD MR EAE, KT Pichia
guilliermondii 2 B Cr (V) 09 /E . Martorell
&E0s) Shi%EU M Ksheminska 2800 () iF 57 26 W Ho AR
FHAIL R by 5 TR 1 38 JEL Bl 38 J5L Cr (VD) . AR AF5E 45 2R
5 IR HGE — B0 W ZTH-1 X% CrC VD 9 2K BR AL I
ALRE LR JE R 3 L HE B Cr (VD B9 EAR ML A A
TOMRAMBER ., SCA MR Cr(VD REY
Saccharomyces cerevisiae'™ | Pichia guilliermon-
dii 129 P, guilliermondii H, P. guilliermondii
ATCC 9058.P. guilliermondii T2.P. guilliermondii
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Fig.9 Effect of different heavy metal ions on Cr( V])
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Reduction characteristics of Cr( V) by Pichia guilliermondii

HAO Kongli,ZHANG Zihui, WANG Shanshan, ZHANG Jie

Key Laboratory of Saline-Alkali Vegetation Ecology Restoration sMinistry of Education/
College of Life Sciences s Northeast Forestry University s Harbin 150040 ,China

Abstract A strain of yeast ZJH-1 capable of reducing Cr( V) was isolated and screened from the in-
testinal juice of Plodia inter punctella (Hiibener) larvae polyethylene plastic. The results of morphologi-
cal characteristics and molecular biological identification indicated that the strain is Pichia guilliermon-
dii. The minimum inhibitory concentration (MIC) of Cr(V[) was 17 mmol/L. Under the condition of 50
mg/L Cr(V[), the MIC of other heavy metals was Cu(Il )13 mmol/L,Pb(Il )6 mmol/L,Ag(1)
4 mmol/L,Mn(Il )16 mmol/L,NiCIl) 3 mmol/L,CoCIl) 3 mmol/L,Cd(Il) 0.9 mmol/L and HgCIl )
0.2 mmol/L. The effects of temperature, pH,inoculum size,electron donor and different heavy metal i-
ons on Cr( V) reduction rate was investigated by Cr( V[) reduction rate. The results showed that the op-
timal pH and temperature of strain ZJH-1 for reducing Cr(VI) were 9.0 and 40 °C in yeast leachate glu-
cose liquid medium (YPD). Under optimal conditions,the inoculum was 8%. When Cr(VI) is the best,
the reduction rate of Cr( V) is 100% within 48 h when glucose is used as the electron donor. The strain
contains Cu( Il ) in the culture solution containing different heavy metal ions. Except for Pb(I[ ) and Co
(Il ,both the growth ability and ability of strain ZJH-1 to reduce Cr( VI ) were inhibited. The order of in-
hibition was Mn( I )>Hg(lI )>Ag( I )>Ni(ll ) )>Cd(Il ). The result of a preliminary study on the
ability of strain ZJH-1 to reduce Cr( V) showed that strain ZJH-1 has good application potential in the
remediation of Cr(V[) pollution.

Keywords Pichia guilliermondii; Cr(VI); heavy metal; pollution remediation; minimum inhibi-
tory concentration; chromium-reducing bacteria
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