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Abstract

Phenol utilizing yeast No. 558 isolated from soil sewage sediment was able to use substantial

amount of phenol as the sole carbon source, and the biomass productivity by this organism was

very excellent. This organism could grow well in 1000 ppm of phenol concentration, the maxim-

um specific growth rate obtainable at pH 5.0, 30°C was 0.27/hr., and the biomass yield coeffi-

cient Y vs. consumed phenol was 3.2. Maximum production rate of biomass was observed at
35°C, pH 3.5 to pH 4.5, and the addition of the 0.005~0.019% yeast extract was the most
effective. Addition of HgCl, and phenyl hydrazine, inhibitors of oxido-reductase, in the phenol

containing cultural liquid caused this organism no-growth at the concentration of 1075M, 1073M

respectively. This organism could utilize not only phenol but catechol, resorcinol and benzidine.
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Phenol @ aromatic ring compound & {%4i3}3
SE HES ARy BB RA  IRMT IS i
REE #iddpel 3k BBl glon, kR
A= bacteria & yeast o] 12 FIRE k. HIgEel
{3+ phenolic compound 9} /3# FREOSEA =
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Eo K= Evans and Happold, ¢ Sleeper
and Stainer®Hio]l {k3to] ke P o, (I BN
o] 1&3t phenol B f1:a]o] BB WAEMkC] B A
SeRD Ghal o)e uhe RS FIME) o

3+ Wicken®%o] @ 5.7} 9o},

o] # Phenol ¥%i{t BEREZA] = Oospora, Sacchar-
omyces, Candida, Debaryomyces®VJgo) ¢+ A Q)
o Neujahr and Varga® = Trichosporon cutane-
um & {3t phenol ¥ = GmAS] (UBHEH
£ #47r8l9a, Neujahr® ¢} Hashimoto®0:1D= Cq.
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#4cgk uf 3leh, Nisaburo, Nei'®’E-2- BERIEE S
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o BEAE SHE B S0,

A @il A} = phenol F{B§ 9] aromatic ring comp-
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Table 1. Basal Medium for Isolation and Culture
of Phenol Utilizing Yeast,

NH,Cl 0.2(%)
KH,PO, 0.05
MgSO,-7H,0 0.01
NaCl 0.01
Yeast extract 0.02
Final pH 5.0
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ppm-& Hnste] pH 5.0 &2 WETE % 30°C o A
30 e 518 (80 stroke/min. A E 7cem) Hi3E
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Fig. 1. Growth Curve and Biomass Productivity.
—@— : Phenol 1000 ppm added
—(—: Phenol no added as control
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Fig. 2. Effect of the Volumetric Ratio on the Bi-
omass Productivity.
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Fig. 3. Effect of Phenol Concentration on the Cell

Growth.
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Fig. 4. Yield Factor of Growth by Yeast Strain
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Fig. 5. Effect of Initial pH of Medium on the Cell
Growth at 30°C.
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Fig. 6. Effect of Temperature on the Cell Growth
at pH 5.0.

5 &®IE BEEHS BB

FELRST R BEHRS HEAZ o984 2 /A in
hibitor & #EHIPel sl B #H = Table
2%} FZot,

HgCl & 107°M, phenylhydrazine & 10‘3‘\/1 £ 3
Jepgel ¥EmE W AW HEREES 2 £ Al
=, EDTA = 1073M oA & 48% %ﬁf"’-/l growth
inhibitor Z5¢& » o xt,
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Table 2. Effect of Inhibitors on the Cell Growth.

Inhibitors 1073M 10°M
EDTA 1.71(g/1) 3.75(g/1)
KCN 2.43 3.09
HgCl, 0 0
phenylhydrazine 0 3.94
KoS 2.83 3.48
None 3.28

*Q is no-growth at all.

6. BE WHF BE
& Bk phencl F{LZ Sig £ F4ds w
g 8te] $E3S #5250 Table 351 v,

Table 3. Effect of Several Nitrogen Sources on the
Cell Growth

Nitrogen sources Cell mass(g/1) Final pH
NH,CI 2.96 2.5
(NH,);HPO, 3.35 2.9
(NHy) 2SO, 2.83 2.9
NH,NO; 3.61 2.6
NaNO;3 3.09 3.6
KNO, 4.40 5.0
NaNO; 0.23 6.0
(NHp);CO 4.€0 5.4

A 2o e NHCL 0.2%9 N&gd 43
s 2o WEE Hstd T RS R
v} urea 7} NH,Cl 3§35t £ 1.5 1% BE] o £
L gz e Ao AHA HRLelY, tEes KN()3
7} NHCl A $-2c 8y 1445 &EEe & His
vehislel,

7. Yeast extract o 2%

Yeast extract 7} A itk phenol Fikol s}
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B oghme Fig. 7 3+ 7e},
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Fig. 7. a) Effect of the Yeast Extract Concentr-
ation on the Cell Growth.
b) Reveal the Balance from the Control.
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A B@io] phenol & H] &3l o] 2] aromatic ring co-
mpound & E{LAES A Ul Sdte &%
1000 ppm ¥ FRpndte] A g Fopoct. 2z KiRE
Table 4] vepvt glom Z B} phenol o] &1o]
= dihydroxyl radical & 7} catechol,

FAEE 4 819l e benzidine o] HiLE THE
e}

resorcinol

,.4
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Table 4. Utilization of Phenol Derivatives by
Yeast 558.

0.19% derivatives Cell mass(g/1) Final pH

Phenol 3.05 2.5
Catechol 2.66 2.4
Resorcinol 2.96 2.54
Pyrogaroll 0 5.0
2, 4-Dinitrophenol 0 4.7
Picric acid 0 51
Benzidine 1.60 5.4
p~Toluidine 0 4.7
Aniline acetate 0 5.3
Sulfanilic acid 0 5.4
Benzoic acid 0 4.4
Salicylic acid 0 4.5
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FBERIE el ¢4 phenol ¥ifkiel B &4
A HEE WA 9A3te]l phenol & FUE
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2) pH 5.0, Wik 30°ColA k& 9 max-
imum specific growth rate = 0.27hr™1 o] gl on,
phenol & 1000 ppm 4 BBV S 2 ZEpnshH A ph-
enol 4-v]-&ofl HiGh BEAE B YRS T8 K
B Y=324r+}

3) Yeast extract & MABEF O HnT #
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FRLRIT R B HEHIQ HgCly, phenylhydrazine
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