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HERR Cr(VD IR
IRE BEF XL

(PEBZREEWHAFA JLE  100080)

W E OAAREFEAIE S RSB LR Co(VD B, M7 1BEZE S 300~ 500mg / L
K Cr,O, 0 BENE-& R R E P& K, Kb BS-1 8B K,Cr,0,3% 900mg / LBSI %4 MK
& 200mg /L KCrO BEREFERK 4~6d 5. MARMTH C(VDELHH K, ILHME
Y ERNHEBYE (Penicillium sp. ) BS-1 ¥ BS-3, B it % (Aspergilius niger) BRAMBEh B
(dspergillus- flavus) BX-1. RN TRXABHREEFFESE, BHES Cr(VD AT B H WL R
BoHE B8 Cr(ID. BS—1 8 48 5% IF Cr(VI) /9 % 3% 38 1 39 30T, &8 pH7.0, W&
(0.25%) HERER Cr(VDH REER. BEREY CrivD MW Cr(VDRZ K.
xR E¥8.o(VDER HEY

FS 395

% (CoR—FmEERERTE. BE D). (DA (VDFERME, HU G B ARE,
CrVY B RS BB AERE (GO )REERIE (Cr,Oi7). BiLE8YES
RAEESHE. BE AE AHGRAETETLPI ZRA, FERES Cr(VDEAKHEA
By, BT Co(VDREEE, — M8 Cr(lD 89 100 245, T B XA BOR, REFHEER
T HIt, HXEBERAESEEF R SFRE SN L SLE EmER AL £,

EERE, AHR (VD ISR RSP, RAOMES (VD RE RS2 #E.
BRBE.ZBTAHCGIVDERRMER. B THEN CCODRABFRENREN—
FimE R0, S 2B S (Pseudomonas) . S R B (Aeromonas). K G B
(Escherichia coli) . 18K (Bacillus). B 1 B ¥F W (Enterobacter cloacae) ML HIRE
(Comamonas testosteroni) EHWHFEL ", £RE, ERFVHRATHRETFER
WA SRIV R R Cr(VDHBE &4, R, €4 M IEHFXEEER Cr(V IR E X R
BB, AXHARTLBEEYN Cr(VDREE, FRREHETER BS- 18 KMdEE K
HFUTIEE Cr(VD IR LR HE#HAT T 915 915,

1 A fTe %
1.1 KRR
MEEHFEEFR. AN 0P Hmtes,
1.2 BMEEES(g/L)
#E 4% 20, (NH,),SO, 2.0,KCl 0.5, MgSO, » 7TH,O 0.5, Na,HPO, « 12H,0 1.0, FeSO,
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0.01, BEEFE WY 0.2, HIB/KESH, pHb.8.
1.3 NEREKNE

WEkTH,
1.4 NEMEE"
1.5 XEZER Cr(VD)RYNE

EEES—EWE KCLO M MM B A R 4 30C IR B 1 3%, K7 ot 15 BURE, A
0.45um b Al 38 Bick 28, 28 ¥ A1 B {43 B AD A 358 Bk — MR A, ZE B K 540nm £b9 2 4%
S B ARE Cr(VD MY, BT RIEMAS Cr(VD REHREEFFER N Cr(m), B ik
BRAEGE 0. MARRRP, ERERFT AR, Z5MA NaN,, D LB RA9 %
HRE. BHE MERSTHEEE AERERZCAN VDR, RS S M
Cr(Im) &,
L6 Cr(VDIERrEM 7T B

HMEY C(VDREFESERKT, BIRE RIBEE, i3 28, BT 8452A B &4
L3640 66 B HHE K 200~ 500nm %, Cr(VI) B HFHIE R W72 3% 4 340~ 380nm T .
1.7 AEXZEARMSIER Cr(VDERAKRN

HEHF G 8. Bk 0.066mol / L MBI B b (pH7.0)UEXR 2 K, BRETH
BB, RGBS, IR B RER. EATEAHT.ARE —EHEHN Cr(VD)
BB BRI 1.5 IR XEF, 23RBS FH Cr(VD & Cr(Ilh 3R EE.

2 ERZXR

21 EEEX O (VDR ETER

211 FEEEEN Cr(VDEREAR T RATEBHFEOR, ARRREORR TS B HKE
B 20 Bk, MBER A FEIRER K,Cr,0, M P, M H k., FEN 8ttt
K,Cr,0,# B — ME 300~ 500mg / L. B HF—bk MG 5 - 4 B 49 BS-14% K,Cr,0,3%
500mg / L. #3CHHRE", EIE # ABEH T, BEW T Cr(V) MBLER < 200mg / L.
HRILER, LR AR B IR BS- 1S LM AR Cr(VD) AR R,

#1 HEEEYCr(VDRHER
Table | Removal of Cr(VI)

[ HEF WP HK, Cr O % (mg/L)
He3emtAl  Cultivation time (d)

Strain 0 2 4 6 8 10
BS-1 200 80 - - - -
BS-3 200 155 78 - - -
BS-5 200 176 142 105 73

BS6 200 180 150 116 g2 4
BR-2 200 185 164 110 B0 15
BR—4 200 140 74 - - -
BX-1 200 135 60 - - -

- X}, - Undetectable
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212 WEEH (VDRI £ EERTIREKFRTHESR BHIHETRER
HEANEEZ —. Z1ERIR B OVIKFREHN BS-1EEKES 200mg / L KO0,
WAREREPERK AR MHRMAK CC(V)ER2H k. BREAGSA D HD RN EA
[Cr(V) B E B A Tt AR 5 URIRES TP ETIE Co (VD) S RHAR. H
A, I BS-3. BS~4# BX-1 5 ik, 4K 6d /5. MAK OV RN, EFRBERH
B, Co(V) RERERARGGX RBEEFH. HlENH, KEE KBEN C(VD #
121 £ EBER A FE R

lmik-o—-—-o——o-—c - o ol
120} 82 Jis = 22 NEHSE
ol \ — o2 FRIR AL B e B0, IR
5 ° / |,B  WEEKMBARENLEEL, .
Elll \ , P B OV RREEHRF N KB
’;E-m' 1 3 W g N H M (Penicillium sp.)BS—|
i a0 18 : # BS—3. BB (Aspergiltus niger)
) Sy Y I BR—4 H % Hh | (Aspergillus flavis)
4 " TT— 4 1o BX-1. BS 5N BS6EHEMMEH
o e B, E AT E %2,
1 #EEBS-IEKEET GVDR AR ;;:%ﬁﬁmﬂ CrVDHZRE
Fig.1 Growth of the strain BS—1 and decrease of
CH(VT) in the medium 231 HEBHEBSI1EKEBEPH
. Control of Cr(V1), no inoculum; 2. Growth no Cr(VI); Cr(VI) B B8 H£8 (VD R ¥
3. Growth, added Cr(VI); 4. Cr(V) conteut in the culture. HEREHE BS-1HEATE 130me/ L

K,Cr,O#& N CriVD B EFHED, 30CREGIEH. ME 1 iR, H3F 64h )5, 5 RE
FH (V) E2FBHEKR. BS-IEE Cr(VDNBEREFHHERH XYW O VDIHE
W, HEHRE T kR Co(VD) IR, 3.762¢
{BEE#F Cr(VD) ¥ E MR, KB LK 1.135
R mE#HT. FCO(VDLBHEAE, 2 508
REPREEEE, ALER . EE

HCr(VDNBESHEKAF —-EH

HE., FRAKBERS UK [6, 10] #HH i.254

< 1.881F

B B B Cr(VD $5 RAR L. o.67F
232 Cr(VEEMEM. @2 R, 0.000 .
Cr{iVDTEEE 360nm EHH —BHEHBR a{nm}

Gk AREES VESA 120me/ L g, sy ps-1ime CrlvD ko 2
K.Cr,0, B & Bt 3t &P £ K, Cr (VD) Fe.2 UV-absorbance of C(VI) reduction by stain BS-1

E 360nm ﬁ%'ﬁl&ﬁfﬁﬁi‘ﬁ‘#ﬂﬂﬁ]iﬁﬁ 1. Oh, C{VDI120mg /1; 2. 22h, Cr{(VI10293mg / §;
ETMBHEMR, h 5, ZHEERWEED 3. 32h, CHVD, 77.55mg / L; 4. 46h, Cx(VD), 13.54mg/ L;
LWk, FHERBETH (VD EHE 5. 54h, Cr(VD), undectabie,

WA, Tl FEERESEN O (ID Y, SRNERSRIFTH Cr(VIIRE
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TEMERTEME.

233 BEREFE Co(VDMALERIE. iR 20N, HEM BS- 1S #k#EX 200mg / L &
100mg / L K,Cr,O,M BT AEK 4d 5. MR RBBTE X Cr(VD Rt RUFFHE P
MC(VDEHAELBEL. 25 ESARMC O K ELHEHNE. G289, X
B Cr(82.4%~87.5%)FHETEB T, 4 4%~9.5% 9 CrRBEH AP, FiRER
HREREN Co(VDIER R —#ERFHE F AR T H A IERE.

%2 XEZER C(VDRZR
Table 2 Quantitative analysis for reduction of Ct{VI) by the fungal strain

B o# Cr(VD" (mg/L) Cr(m) (mg/L) BCrE
Strain G iE 44)5 After 4d 4dj5 Afier 4d Recovery mate (%)
Initial .13 - 1.4 43 b2
Cells Filtrate Cells Filtrate
Penicillium BS$-] 200 = - 80 175.0 91.5
Penicillium BS-3 100 - - 70 83.0 90.0
Aspergillus niger BR—4 160 - - 8.7 84.0 92.7
Aspergillus flavus BX-1 100 - - 9.5 824 919

* as K;Cr;0;; — RMH — Undectable

24 WMEBE BS-152HAMT Cr (VI) BEEK

241 SEEHREE Cr(VDEHIME. B 3 BR, R 30C, pH7.0 B %4 T R E 24h, il
AR 20mg / L K.Cr,O0, 2 K, BB (RIWAR) b Ce(VDREXLER. 25, B
RERGTE, RAER S ARERARA UENEXT N EE. SR2E%HW. 49
85% M CrFETERY, 4 5% K CrRBEMM Y, X4 Cri y Cr(ID . AHLERB, 4158
HHEEEEE Cr(VD M B A G, it A6 £ B h R 2 b s ML i R Rgle Y,

242 BEXHRER Cr ¥ w. KRR o 40 % B 60mg (BE) / ml, K,Cr,0,
30mg / L, pH7.0, ERFIR B &4 TR A 24h. B 4 B3R, EB K Cr(V) I BERBE N 30TC.
243 pHMHKER Cr(VD KW, H 7 A [F pH A 8% 8 2 1 ¥ (0.066mol / L) T &5

ur
100}
209 o ° o 0}
16 \- Ok /\
3 k: °/
3 12} g
G 3
2 : L/
"5 1 \ ’g o Y
¥ 4 s 52T o/
i 1 i L A A L 1 S
L l\.qz , o 10 20 30 20
¢ 6 12 18 24 #l ¥ Temperature{T)
B8] Time(h)
3 HENBS-IERAKY Cr(VIRER Ha HEERHEEN BS-ITS4MIER
Fig.3 Reduction of Cr(VI) by intact cells of Cr(vD) % m
Penicillum sp. BS-1 Fig.4 Effect of iemperanire on reduction by

1. Control, no cells; 2. Intact cells. intact cells of Penicillium BS-1
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40mg / L # K,Cr,0, /X Fi 30h, &R Cr(VD) B B5E pH X 7.0,

244 WEHEXNERER Cr(VDHER. £F S0mg / L K,Cr,OARB S, MAFR
Al ¥ BE RO M B9 0K, EHLE R AF T SLRL 16h. 3% 3 TR, BRIA 0.25% 4 Al %5 1 B v] 3 4 B
%3 WEEXNBS-1EBER Cr(VDIBEMN
Table 3 Effect of glucose on reduction of Cr(VI) by intact cells of Pemicillum sp. BS-1

WA Ce(VI) Cr(VDiEf% L Lt Cr(vI) Cr(V) R R %
Glucose as KaCr: Or Cr(VI) reduction Glucose as KaCrr Oy Cr(VI) reduction
(%) (mg/L) (%) (%) (mg/L) (%)
0.00° 21.15 58 0.75 15.70 69
0.25 15.15 70 1.00 15.72 69
0.50 16.00 68

FECr(VDHR#EER, WER S Bacillus QC1-2"3t Cr(VI) BiE B 45 2L ME.
245 Co(VDIRBEX BS-1HERE Cr(V) B M. ¥ 4 iR, R 220 5, Ik EEH
CVDEERER., BEREBET Cr(V)EMMm, B Cr(VD E R EE L K, 7

#4 Cr(VDERREX BS-1BER Cr (VD KW
Table 4 Effect of Cr(VI) concentrations on reduction of Cr(VI) by intact cells of Penmiciflium sp. BS—1

YHC(VDIRE" RERC(VDESE" Cr(VD)EEE | ®BCr(VDERE" REEEC(VDEE" Cr(v)EEX
Initial Cr(VI) Residul Cr{VD)  Cr(VDreductionf Initial Cr(V) Residul CVD  Cr(VDreduction
(mg/L) {mg/L) (%) {mg/L) (mg/L) (%)
5 - 100 40 14.10 65
10 - 100 50 20.00 60
20 - 100 80 35.25 56
30 4.30 86 100 64.86 35

* C(V]), as K;Cr,O4; — Undetectable
K,Cr,O, 8% 100mg / L B, if [RERREE 35%, ZHARKER Cr(VD) E x4 IiF G
WA TMHEER.

3 i@

A PFRGERALSA, B R P 4 B ik 18 80 B B BS-1ARMLx Cr(VD) A BEH
it MEEEKMEEREHETHRUHEEEN CC(VDEREENIEEY Cr(). HitXE
W, % B W BS-3, Rih 8 BRA4WHH® BX- 1S LA A EERE Cr (VD MEES. s,
KEFE KB E BS-SH BS6S Bk Cr(VD A —EMNEBRBH, BEFTIFERSE
ERMTHR. RELRHALSR, RO N, EAREE D, Co(VDERE N Cr(m
A—RERNBREN R, ANEFSHE F H B, 7 B 7 — S0 H 68 00 BB A B b 5 B
FE. IEMEYANEEFAREBY R VPR FOEEEAR. MAENA TRk
BRAFHEHFERAT —-SHES. FRAREREBE Cr(VDKHLE N EARR.

B OB HEARBRANEHESERIMEREAXBELBRTL TR, EAEE
VTR B X2 TR A T H BRI 2, Rt B,

© PERFERHEWH KNI SHET http://journals. im ac. cn



28 IRES. AWAFC(VD KB 113

$8 £ X M

[1] Ajmal M M, Nomani A A, Ahmad M. Water Air Soil Pllu, 1984, 23 119~127.

{2] Babich H, Schiffenbauer M, Stozky G. Bull Environ Contam Tuxicol, 1982, 28: 452459,

[3] Aislabie J, Loutit M W. Marine Environ Re s, 1984, 13: 69~79.

{4] Wang Y T, Shen H Jndus Microbiol, 1995, 14; 159~163.

[5] Cervantes C, Silver S. Plasmid, 1992, 27: 65~71.

[6] Horitsu H, Futo S, Miyazawa S ef al. Agric Biol Chem, 1987, S1: 2417~ 2420.

[7] ishibashi Y, Cervantes C, Silver S. Appl Environ Micrebisl, 1990, 56: 2268~ 2270.

[8]1 Kvasnikov E L, Stepanyuk V V, Klyushnikova T M ef al. Mikrobiologiya, 1985, 54: 83-—83.

[91 Shen H, Wang Y T. Appl Environ Microbiol, 1993, 59: 3771~3777

[10] Campos J, Maties—Pacheco M, Cervantes C. Anionie Van Leeuwenhock, 1995, 68: 203208

[11] Wang PC, Mori T, Komoti M e al. App! Environ Microbiol, 1989, S5: 1665~ 1669.

[12] Cooke V M, Hughes M N, Poole R K. J fndus Microbiol, 1995, 14: 323~328,

[13] & M, ¥85, Wkic. FEBE, 1993, 14(6): 1~5.

[14] EBEEBEPHREIEDSHARNMSEHE. KRESHHNANE, LR FEHEE,. 1973, 182~186.
[15] B#4#ibyeaibmil i (it ®iF) . Ao, LR hESE T HEME, 1979, 234~237.

STUDIES ON REDUCTION OF HEXAVALENT
CHROMIUM BY FUNGI

Wang Baojun Yang Huifang Li Wenzhong
(nstitute of Microbiology, Chinese Academy of Sciences, Be:;ii:;g 100080)

Abstract Several fungal strain, isolated from activated sludge, sewage and soil, were
able to grow in the medium containing 300~ 500mg / L K,Cr,0,, and strain BS-lwas
capable of resistance to K,Cr,0, up to 900mg/ L. After 4~6d growing of the strain
BS—-1 and other 3 strains in the liquid medium added 200mg/ L K,Cr,O,, the Cr(VI)
content of the medium disappeared completely. These strain were identfied as
Penicillium sp. BS—1, BS-3, Aspergillus niger BR-4, Aspergillus flavus BX-1
respectively. The results from the dection of the fungal culture by UV-absorbance
spectrum and chemical analysis. showed that high—toxic Cr(VD) was reduced to
lesstoxic Cr(ITl). Reaction conditions and effectors of Cr(VI) reduction by intact cells
of Penicillium sp. BS-1 were studied. The optimum temperature was 30T, the
optimum pH was 7.0. Addition of glucose (0.25%) enhanced Cr(VI) reduction, but
high concentrations of Cr(VI) inhibited the reduction of C(VI) to Cr(III).

Key words Fungi, Cr(VI) reduction, Penicillium sp.
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