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Study on Effects of Chromium on Heavy Metal Removing Strains *
LU Xian-Yan YIN Hua** PENGC Hui YE Jin-Shaec ZHANG Na
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Abstract; Effects of Cr®* concentration and culture time on four heavy metal removing strains, stability of these
four strains removing Crt configuration changes inside or outside their cells, effects of Cr®* on soluble reductive
sugar inside their celis, and effect of several factors on these strains had been studied, and the Gi%* resistance
mechanisms of these strains have been discussed elementarily. The results showed that the Lethality of these strains
caused by Cr®* was similar with one another, namely, increasing at first, then decreasing, and finally increasing a-
gain as culture time passed. Acclimatization of Candide sp. was better than Sporobolomycetaceae sp. , and the
Cr%* resistance of Sporobolomycetaceae sp. 7-3 was the best of the four. The research also demonsirated that the
metabolic activity of these strains had been influenced by Cr®* in a certain extent. Scanning electron microscapy,
transmission electron microscopy, and alomic force microscopy observations approved that removal of Cr* * by Can-
dida sp. was depended on both surface adsorption and intraceltular accumulation. Effects of C-8* concentration,
pH, culture time, nitrogen source, carbon source and adsorption time on these strains are not the same.
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XA B ARRA . BFLL, RS iR B BT 3T 46 B 4 U8 A B 0% i Ak 7
MRV ERERFOARE. AXMPHEFTIHELEERE—IBHWEH 73
( Sporobolomycetaceae sp. 7-3) | BUIRIEREEL) { Sporobolomycetacear roseus) . 1RSI 4K
# (Candida lipolytica) FIP=RefB24Bet) (Candida wilis) HIFLRHUE K C°F X &8
FHURE, N R4 RESRE LBRENERARESE, %4 RE Y ER AT
BIBRALERHELECHRE, ECHE RITARNXRESBRMRED .

1 XWHE

L1 O REMESEEREEEENERN

SrBAL TR E KA 4 SRR E R, BOERBERECHEEER, B
| mLEERBIMTEBMHER S, 30C 150 /min JRFHAEH 24 h, FHBELGEERIT
- N
L2 EFHENESEEZERRBEIEENRN

Sy B [ 1 37 0 (R 4 4R SCBR BEEE A 99 mlL KA 300 me/L B4R M0, 1R
YbFR 24 W SETARIHE, HHESER S,
1.3 BEE&REBREREIEHMATIILMRS

FIET mL 4 HELBEHEEREA—FRERSE D, 4mM24 h 55FEHR, NE
TP T EREBFNEREE LR AL T, FFBEE NS REMEYE. RERM
T R SR AR FE 20 1K,
1.4 RMERTERPASMNITELER ST

23 A 24 KR 250 mg/L BB AR FE 24 h a9k, R HEE (SEM),
EHHEE (TEM) MEFHBME (APM) U REHRm AN TR £1ar .
L5 HEFHERSENIE

B AL BRI AR, BOOREEERIRE, SRS @ E N n] i
O S
L6 ZHERNESEZBRREWMMESLE

EHRpH{H (3, 5, 7,9, 11), 5E5aF (24 h, 48 h, 72 h, 96 h, 120 h),
Cr* ¥FE (50 mg/L, 100 mg/L, 200 mg/L, 500 mg/L, 1000 mg/L)}. MFHAIE] (4 h,
8h, 16 h, 24 h, 48 h), BEBEWE (0.5 mg/L, 2.5 mg/L, 5.0 mg/L, 7.5 mg/l.,
10.0 mg/L) FIREWE (0, 1.5 mg/L, 3.0 mg/L, 4.5 mg/L, 7.5 mg/L) %6 1 H
ESAKTFE, HIELEL, (5°) #HTELER. WE 6 MHEX 4 TR @S Y
] B 58 i AA o

2 GRS

21 O REMNESEEZBREREHMARW

B Cr'' WIEMIEK, 4 REREFBOESBATUE TRES, mE L fir, %k
RN, 4 ZMAHAE—MFE, WO PERER, SRRENE K EAEmNA
Ko WESBLGTE, HEE - FEN, O HHEARE RN ENETE, §
EHAEKERMZDNNRME, HFLEKT, HERSH TR, TRMMEE, LR
WEAAIRE . RAG 4 REAE 7 oo R 22 B RE (65 3R M BE 202 100 mg/L; BrBIS IR
BEH 0 200 mg/L; PRMRERE 73 (MG AR, #4925 400 mg/L, KB 73
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WO BT SR, WE R 1,000 mg/L
B, HAEERMH A%, HA3 kb s
HEENT0.1%, HE G KERTE—F &
WAk, THAfEBTESE, BEHE. BE
GO WIS I, B RA AT A BUR A R
Hgkel O HE, DU DR PRI 4R

—

0 200 400 600 800 1,000

RTE, HERETLBETEREE. o(Cr*")Yi(mg - L)
22 EEEENESEEREREENLM R £
PR RA R, 4 R hEgssgr B O RENESRAREEEK

BisE et R 4 I AL B 3 R BOMIFAL. TG B +%Mﬂ$§f%ﬁ%ﬁ&

BB R b ik F it (8] () R T B T, #R ik o PRSI R, . T L R
BEhME ey FiE, MEXEN . X&
ERFEE T, MBS FOR PR B Ok B B ik E b TFE KB 1 A SR A KR, A
ZERBGHBEXBNERYRELHL ESNERKER, HHEABKL, BFTE
AR, BOTHERBENH T A2 FYRENAR, SMEORsESZE, oo
HIHLPERER, FEC- 28T . 0B A BRI A KIS MR BA T R S Rk o AR 9 4%
ST RA, BRIDEEARASRR, HATENTLETTFE, G, Ak
HEARERRE (S E, BN TR, AR RS,
o FRM B R BT A A BRI MO IE RIS 3, AR RFE TSR TR, HAKIEARE
THE, SMIFIESER, 6 OO UMM, MU RERT S, (AL T3 g
FeBET, EHEERER -3 EKRERK, FERRATRT RN ER AR
T, BHETCRO FREARCET TS, TRIEHEAFTN,
2.3 EHREIBREBRBHEENEEERAR

fEaehrpEk ahF ek, UR B AR TR RS B B (R LA AR R HERR, JF b Tl
ERELOHEE, AHERERESBOMERTED 8 SEVWRESRE, FELAR
PRI ERELBOEEEMNE, YHIFNAEAESALNEL. &
L2BEBEREEENREEMRE R 7. MERMNRKEMNEN, HNMREZEFHE
BESE O (P ME R BATE , RIRF OB SRR — . MR YRR 38 hu X 9 1~ S A0
DBERHRRERN B R A, BROTIERES AR/, X H R 2B AT YR
b, LT — AR CE o AR AL s R PR R B R I BR R YRR A
HEEE, IMREENHERA L, REFEHTEEERKERIEM.
2.4 BEHEHERPMNTLRER

KT CF MR A A R f i, BT oL R R B, X
B ES R T E AT NS SEM, TEM F AFM JR%. SEM 454
(FE2) FIAFM A58 ([E3) BMEUR. SRERETAROEERRECIHEE, e
BHEEZmIEER., FRTREU T OARBiLEEHOBERK, =5
SRS EY, DMRAERNBREPEK, SREMNERSRER, BASHEE
4. ORXMAIMATERNEEER, FRAED RS TESIT, MNP EETS
W, MASHMEAE,; @t TRED R SEAAEBTRTARES, &'
BRSNS I L AR SR AT IR, M TEM 2558 (B4, &(S5-1 filE 5-2) afd
EF, FERMHSEET, R A W b — N B, RS T LB K T
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SEMMR A RN RENE, EXESRRN, SARRERSEEAKR, HitE
SEM il AFM B eh 84 RBE, SHMOWA; B S-1 4, SREHERTAKHNE
S B B MR RS B, SHAQ, O3 HAMEEREN#EE,
KA AR, MBI TR R (WA S2), HYIRKERR
f 7= 8 2 RERE I B W AN AR K

2 K8 () BBt
() MEEMRA SEM B ( xS5,000) MM AFM =48 (2pm
= f '*‘ . s .2 A

B4 EREEAAY TEM B ( x27,000) P51 R R R A AN BRI
TEM A ( x14,000)

B S-2  FEvREESE T B kA ey TEM B M6 X (k) REGWEHET (F) #iF
( x7,000) AR ER AFM =HE (2pm)

B 6 A7 B AR RSB P KSR MM Y0 AFM Z 8. NERaTUE
), Tobk MBI P —EE ELAR 22 0. 05 um ~ 0. 20pm 1) 9 (A R0RY, X L FH0RI AT i
RERATH—XS TR, MEAR, §%; S3mRESRLEE, BAAT
B0, 1pm ~0. 2pm MBURFCRAAIEN, XTRHERREN G HAMME, &5
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WA K TIEREEESER, AXEyREEESG DL, TxEYHRREEE—E
i R AT R C° FEE AN AR AT, RN —LREkwE.
i Strandberg ZE{EMF IS AR BERE ( Saccharomyces cerevisiae ) 41 [0 % 0 i) % Rt oF 38 oL, 4
BV A A BT RET 4R, K# 0. 2um' T,

g LR, PRGNV fER: O C°7 o] fEE 1 DI R S 1AL 1E A
MR TFHRERE: QC° EHI M BMRAMRENERBER, ERMEHESERE T
AW HIE AT O S HERHIHANN G SIE R SETB T HRA;
@O HRAE M CBLRB T T, BogemEhmm o SEEAB KT FIR
B4 EENEEREL.

25 Cr'" WEE&THREEFEESRNEIT

TRERDR: BEC HWENT S, 4 REBENTHERTRABNIT TR,
Hep RS e RERE AT P e 4 R B TR+ . FRWAREE R D" #w T
TREMNSRHGERE, BB ZH, FHRTE i m R R AT E S
sl ERAME S OMANKNBROFERLARES O R, G5 AR
HANSHAHEYE, EERET XS RREQS %, M TANNHK, BF
EHHMRBHERES AR, BT A0MA B S B2 & AR
2.6 SHERHNEZREZRESHNESTER

EREBHERBR: 6 TREMSTHARE 7-3 MHEERRITT A Cf HIE > pH
> RO > R BT > BB > WEHER) . o, pH B GO RER A EENE
WkE TR EKT . WFESBARE, WUFN pH > BisretE > BERERE > "k
> REWH >Rt E, 6 MEEHRELINEEKE. M TRIBR2ZER, WFH
Cr" Y HE > pH > TRF AT [A] > 53R IE] > FREWE > HE AL, 6 THREHREFEE
KE, dFEhrBe e, W C° W > 55078 > pH > BRE W > WMt E > 4
BERE., Hh, G RENERRTIEEKE £XROBE K, EEERLT R
EMEZALE MR R ERA, LR AE 4 LR SRR R T
BN AMACRRETEE, '

3 &ig

SREERES, HABET 73 WEKE O M Z MR 4 IR E LR
B S EER TSRS, REEARE; BRemRRT ISR A4
HRER AR SRR —E 0. SEM, TEM & AFM LR EY . FiclR4n
GHBEHIER EERM AR R EELERT, OO RE, pH, BEFRME, N
B, CUE, WRFHEHASE 6 R 4 SRERW M MA MR, e, I pH Xf
YRR 7-3 MOREIE, R O WRFEERS PR 4 BE R IR A B T B K
2 & XK
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