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H E AZ-WEHENDAETENLBAEAKDSERER 17 HTREE TNTH
BHEAOME, KT ek b RO NB LM (Candida forusei), s BB BB 2R (C
guercitrusa), — W X B B ZEZ B & (C  famaw).— & F 8 K X & B 2 (Hansenula
beijerinckii) , — ¥R 5 WAL B8 (K subpelliculosa) . 4 ¥ J1 B B (Geotrichum candidum) .,
P H P 6 BT TR TNT M &4+ 5%, RBME TNT #SHpH X 7, B % 37~40C,
& 75~80 mg / L TNT #3552 h, 40 h WAEREM TNT56~ 74mg / L, 2B ®E I 71%~93%,
EREHFEFIA 0.01%~0.05% KR BBER R, MA 0.01%~0.1% BBEE W 1T 6 ok B RERE
TNT BB e R 1 . A A Bt o4 2008 0 B 0 0 S s S 3t TINT Y R

X@RiA =WEFE(IND, BR BEESH, A0S

S%ES X172

2,4, 6-=WEP R (IND RS EZRH S, R REHABUERE, K 0 L 55F
HWERPEZPEN. XTHEMER TNT, R RFBE", 2 fzhbs A T4
AETNTHEAKYR#T TEXRBIENT RS, BFEXREIREER
Phanerochaete chrysosporium REf§ TNT BIBFFTGE R, BX TR HEMEE TNT HIHE
4R LME. Klausmeier ¥ E TNT X L HEEWHERY, EREZH INTER
50mg / LERE RGBS EN AR, T& INTHBREEKERLH, hTHEREL
L& TNT BB KK AT B, AT TNT = EH 15 51 + W 4> B 3R 18 — HERR AR
INTHEGROBE, ACHEEMNH, k. $ERTRDEkER TNT 89 & 4FiL5%.
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1.1 ERRIR

M2 TNT ISRty 3 R TAv B KBRS 8.
1.2 EFE

BHEBERERS (W/ V). KHPO,0.1%, Na,HPO,0.05%, MgSO, * 7H,0 0.03% ., NaCl
0.05%, B £+ % 0.05%, TNT70~80mg / L, pH6.0. X RBE. pHEH KB PIMA
0.05% W&, TEXRAZEFTEEERETIMA 70 mg / L TNT.
1.3 EEEK
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1.4 TNT ME

B3 40 him, B3R D R 4R, S BEBUHE, F CBIA NaOH B 8, 460 nm Ho& M E,
1.5 EFhEE

BRSO [14] FRURM ST, AHB Y FSE XM [15].

2 ERAFHR
2.1 HWSE. BiknER

ST & 70~80mg / L INTAR S it b HERHRK, S ELBRI NS HE
518k, ZHJ 70~80mg / L TNTEIHE I IE WIFEIRE TNT LBk 70% MU Lo R-BERA
WBITKRLEE, 6B N B NTR LB B (Candida Krusei), Ak AR BB LB (C
quercitrusa) , | R A LA BLBER (C. famata) , | RAAKD BB (Hansenula, beijernckii) ,
1 8 K ERE DU BRESE (H, subpelliculosa) , 4 R EWE (Geotrichum candidum) &R RNE 1,

F1 AR TNTHOSE T 5 26 950 W 06 3 45 3R
Table ! The strains of yeasts and yeast-tike fungi degrading TNT

[ 2 ] WHES EmGTNDEE MRTNTHRE TNTEER ER¥
Species Strain No. Orginal TNT TNT concentratin  Amount of  Percentage of
concentration  after cultvation TNT degraded TNT degraded
(mg/ L) (mg/ L) {mg/ L) (%)
K3 Fed. 30 m2-4 7877 9.18 69.59 88.34
Candida krusei m3-2 78.77 11.95 66.82 84.82
m3-16 78.77 9.34 69.43 88.14
m3-17 78.77 7.79 70.98 90.11
md-11 78.77 7.54 71.23 90.43
m4-12 75.22 9.89 65.33 86.85
W R LR rthi 75.22 15.01 60.21 80.04
Candida quereitrusa B2 75.22 15.44 69.78 79.47
27 78.71 14.21 64.5 8194
170 74.00 17.50 56.5 76.35
Bt 3.4 3 1305 78.71 21.93 56.78 72.13
Candida famara
A7 0L M E 24 78.71 14.33 64.38 81.79
Hansenula berjeriuckii
I L i T 303 76.35 1922 57.13 71.24
Hansenula subpelliculosa
Hit% A2 76.60 8.50 68.10 88.90
Geotrichum Candidum 1278 76.60 13.30 63.30 82.63
1297 80.33 6.16 7417 92.33
1391 80.33 5.50 74.83 93.15

22 BERAAEEER TNT AEEH4S
EET o BB BERLEE m2-4. m3-16. 127, 170, ILEBEAE rt124 M QA HE 297 3

© hER: F I RFTETIB S %EEAR http://journals. im. ac. cn




44 F WS BRSHET RO SMAREENTR 297
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221 pHHMEm. NE1EH
6 Bk EERE P 7E pH3.0 M BRYE R
T HERE TNT, K S
80mg / LTNTH £ B £ &
66%~83% 2 ], FE#E TNT i)
Bi&{E% A pH7.0, ® T pH8.0
METFTHEHS.
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Fig.2 The effects of temperature on TNT Fig.3 The effects of glucose on the growth of the

degradation by the five yeast strains six yeast and yeast-like strains

-O- m2—4; —~@-m3-16; -®@-1tl127; ~0- m2-4; —@-m3-16; -@-1t127; -P-11124;
-®-1t124; ——-O~--170. ——Ommr10; ~—@—-1297.

223 BENEWN. EEHEIMAFRKENESE TS BENERESRR
TNT WEw (E 3, B4). FMBE, Xt s KIS TNT, BE & 8%k i m
1, B RE S AE fe. A BRI ik 6 B bk th BB LB D 80mg/ LY TNT 35 73%~
87%, T A 0.01%~ 0.02% BRI %8 3t 6 B #k JB% TNT 69 86 WA (R st 8, {EL A 5 Wk
HEEINE 0.1% B, B ET#E r70 b ECE S BRBAT TNT B R BR B E T HEER.

2.2.4 EHFE] 6 SRR AR TNT 808 0. 3R 2 eh 4> DU A K Bl A BE R B 5, B 6 BRI
3 TNT B 55 S G R R, {528 5% B 0.1% i, B#k m2-471 1297 3 TNT &Y
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Fig.5 The effects of yeast extract on TINT
Fig.4 The effects of glucose on TNT degradation

by the 6 yeast and yeast-like strains
-0 m2-4; -@-m3-16;, -®-t127; -P-rt124;
—==Qemeer7); ——@—--1297,

degradation by the six yeast and yeast-like strains
-O- m2—4; -@-m3-16; -@-1t127; -P®-11124;
=—Q——r170; ---@-—-1297.

ERRATREAY. K& RS EWREEM, 0 TNT M5 BREE (8 5).

225 FRVER 6 hEFEAE TNT % . 3 5 (NH,),SO,. NH,Cl HURE 3 F 2% 0 %
YRR, LL0.05% KWK 5 BIMAR R E S, 5000 A BT 3 B iR5 H & B 3 TNT #
ZBRBR ERA%K 2.

R2 SRS W oo BB AR G WM TNT AN W
Table 2 The effects of nitrogenous compounds on TNT degradation by the
6 yeast and yeast-like strains

TNT#BR % (%)  Percentage of TNT degraded’
Wk INTHE—ERK A (NHL)z SO4 MANHCI ImARE
Strain No. TNT as the only Addition of Addition of Addition of

nitrogen source (NH.) SO NHC1™ urea”
m2—4 84.37 31.25 70.63 81.87
m3-16 83.13 32.50 66.25 91.87
ni27 85.00 22.50 68.13 81.62
124 83.13 21.87 68.75 81.75
70 80.00 20.00 63.75 78.75
297 80.00 15.00 70.63 77.50

* The original TNT concentration was 80mg/L. *+ The concentration was 0.05%.

BES AL 1 B R AR TINT 0 5 % 04 B B Ok 0 3% 4L B 2 R MR o (pHD3) R4 T 05 T
RERR TNT, H LA ATER 3 AR AL S TNT WMREEBR K. We ik IR (0.02%) B B 55 9 35X
R MR WA TNT 4988 7 A R 6 1R, AL BB M vt TNT REAR. &
RLFI RS B A B & TNT B BEK B 8 M B 350, R0 51 2 3.

Bl A URAE R UMY, 45 LB

© PERFREHEMTRAATERSY

# http journals. im. ac. cn



4 FooH%. R = T A R B AR R R BE 299

$# * x @

[1] Traxler R W, Wood E, Delaney J M. Dev Ind Microbiol, 1974, 16:71~76.

[2] Won W D. App! Micrabiof, 1974, 27-513~516.

[3] McComick N G. Appl Environ Microbiol, 1976, 31:949~938.

[4] #HER.F ¥ EUL%E WEBFH, 1979, 19:408~415.

[5] TNTISAEHABERE FEMEFER 1981, 1:258~264,

f6] FXH.F M BEE MEWFEHE, 198727257~ 263,

[ 7] Boopathy R, Kulpa C F, Wilson M. Appl Micrebiol Biotechnol, 1993, 39:270~275

[8] Boopathy R, Manning, J, Montemagno C et al. Curr Microbiol, 1994, 28:131~137

{9] Vanderberg L A, Perry J J, Unkefer P J. Appl Microbiol Biotechnol, 1995, 43:937—~945.

[10} Femnado T, Bumpus J A, Aust S D. Appl Environ Microbiol, 1990, 56:1666~ 1671.

[11) Walker J E, Kaplan D L. Biodegradation, 1992, 3:369~385.

[12] Stahi D J, Aust S D. Biochem Biophys Res Commun, 1993, 192:477~482.

[13] Klausmeier R E, Osmon J L, Walls D R. Dev Ind Microbiol, 1973, 15:309.

[14] Van der Walt J P, Yaow D. Metheds for Isolation, Maintenance, Classification and Identification of yeasts.
In:Kregervan Rij N J W ed. The Yeasts, a Taxonomic Study, 3rd ed. Amsterdam: Elservier Science
Publishers B. V., 1984, 45~104.

(151 Faa¥, PRI LR MEYWER, 1966,12:64~73.

STUDIES ON THE YEASTS AND YEAST-LIKE FUNGI
DEGRADING TRINITROTOLUENE

Yin Ping Bai Fengyan Zhou Peijin

( Institute of Microbiology, Chinese Academy of Sciences, Beijing 100080}

Abstract Sevenieen strains of yeasts and yeast-like fungi were isolated from soil and
waste water samples polluted by trinitrotoluene (TNT). These strains can degrade
71%~ 93% TNT when growing in the medium originally containing 70~ 80mg/ L
TNT within 40 h. They were identified. Among them, six strains are Candida krusei,
four are C. gquercitrusa, onc is C. famata, one is Hansenula beijerinckii, one is H.
subpelliculosa, and four are Geotrichum candidum. Six strains were selected for
further studies on the conditions effecting TNT degradation by them. The optimum pH
and temperature are pH 7 and 37~40C, respectively. TNT Degradation ability of the
strains can be promoted by adding 0.01%~ 0.05% glucose or 0.01%~ 0.1% yeast
extract into the medium. Addition of 0.05% (NH),S0, or NH,Cl to the medium can
evidently inhibit the degradation of TNT by the strains.
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