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Degradation of Sodium Lauryl Benzene Sulfonate by
the Fungi Isolated from the Sewages.
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EEETANTI T A EEOEMNP, TKERFEDOR
Ltk - T KERZE DTFRIKDERERKE~NDHK
AMEZInh, EWE QCKBOEF T AL DR
EBHFEIN TN D, TOFTE TREKPOEEIEAIIC
L BWEIKFICH U CTERDOEEEAZRIZTEL Y
DB E & £ET AR B EERAVPEICHET
ZHAEVEALNS.

—H TR TN S DEREHIOFRICEE T 2 MED S
%Eﬁ,mﬁﬁmﬁmb,&<mm%m;5ﬁ%u;<
HBENTWA, L UHEBHBREORE ShiznRiR
BT & 2 SRR O RICDONTHH U, FEEKD H5
HEL IRIREIC & B B RREERIS DR EIZH ST U &
5 &Rz,

T

REMBRBRUORBHAE

fataes © 24 42 RAEEEA Sodium lauryl
benzene sulfonate (LBS), % DfthDEHAEKIZ TN THR
FHRS CEHLER) 2HEUT.

HEKDOERK :  BEKIIBBRERAN 4 7F7 L8N
1 7D 5 7 Bid K 30~50cm #i & 4> 5 R B
tz. TO55FD S B 4 SFNIRETEEKT EDIRERIT
HIzOPEHNC L > THEBINTNS DT, D175
IXEBRAEERICMET B3R L > THBIN TV
WA FIK 2SI E UTHEE L T2,

* EiRASzpuars Fac, of Agric., Shimane Univ., Matsue
690, JAPAN.
** ot ) FBIEMERSH  Shionogi Co. LTD, Osaka 541,
- JAPAN.

AF UL TN—EEYEMBAS) ORED &1+
L REEERIDSEIZ MBAS ¢ LTEELz. MBAS
DOBEEIXHEEAK 1000 ml 2w —42 ) -z AR — % —
Z VT 100 ml CBELIHE CRER ZEE Y,
No.2) Cim@L 128, &1 KicR U7z Abbott BT
BERLI. '

HEIRDMSRREODEE ©  SRREFIRRD 5 7D
TEEKD S B LTz, DEERREHIE e — XX AL - 2
FLT hv 4 v rinf PSA BiHi% BV, 9 ml DORZH
i< 1 ml pftEk2MNA, 28°C, 4 BEEELTET
Uiz RE 2 8L 72,

%RE(CHT S LBS O/ AILBEDRIE : Dt
Sz RIREICH T 3 LBS OS/MNEIF#EE L, et
DT IIE R P EAUT: Czapek Bith 1C FREEED
LBS »&F¥i-EZE 8 mm OFEMAE» GEEERE
FEEM) BEX, 28°CT2~4 HREREZICEUTZHE
IEMoOEEZEEL, LBS OEE: #tEEcwd 5
IEMEE & OREERER2RD TH 5, HEEICTT 2B
2Rz,

HRRECELS LBS 5y : LBS 30 ppm %2 &1
Czapek 7% 200 ml |cRIRE§%28°C, 7 HEHRERTE
UTh 5 MBAS OBE R HIE USRIREIC K 5 0 E%
RKtz.

Aspergillus BE% & Ljc LBS 55%7Jﬂ7k§7'¥3&5;60)

KTRGEOFLE :  LBS 50 ppm % & KKK 200
ml |[CEEH A. niger(No. 2409)35 X 8 A. ochraceus
(No. 4505) OfaTRER 2 & 2MAT28°C, 7HMH
EREELUIL, ORI OPHR2THE (R B B ¥ EXE
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Sample(10-100pg/g as methylene blue
active substances)

50 ml pure water, 10 ml basic sodium borate,
5 ml methylene blue(0.25mg/1)and 15 ml

chloroform.
Resfﬁue ) Chlorofdrm layer
(Water 1§§e;i ——100 ml pure water, 10 ml basic
sodium borate, 5 ml methylene
chloroform blue and 3 ml of 1-N sulfuric
Residue Chloroform acid.
(Water layer) 1layer

Resldue Chlogbform

(Water layer) layer
15 ml 5 ml methanol

chloroform Ad justed to 50 ml

Residue Chloroform by chloroform

(Water layer) layer

Sample for mesurement of methylene
blue active substances by spectro-

photometer at 650 nm.
Figure 1. Flow sheet of Abbott method.

%1, No. 2) CIMHBULT, Chickigshdiz Table 1. Concentration of methylene blue active
’ : ' ’ substances in the sewages collected from

HEUERZHEX & B Uz,

Shimane University and the neighborhood.

= B B 2 No. of sewerage Concentration of MBAS*(ppm)
StEko> MBAS JE : BtsUko MBAS Nov. 8* Nov. 26 Dec. 17 Mean+SD
DHIFEMER % 581 FKIRLUIZ. No. 3 DK 1 0.06 0.05 0.05 0.0540.00
DTEEDSRETH - 12b5, FEED b O TE 2 0.33 0.28 0.27 0.3040.03
HORAL T3 102 O (o 2 5 2o 0m o 0m 0 ok
LONo. 5) THEEEORED MBAS i 5 0.3 016 021  0.28+0.13
flE stz No. 4 OKiZ, HAEUTEA
1ZHKAIACE, ah3 MBAS BB L Dt ot e eaeafinee Substances
K7zt oiz. No. 1 OKIZANIATKDAR *** Not detected
j: ; Lyb:f;\tl;:;:q ?f;;g;’fgjg?g Table 2. :;iz:pi): the fungi isolated from the water
Abh3s.
Beastakns & S S Iz IREE & SRAREEIC A Fungi No. of water
35 MBAS OfB/NHIERE :  f#tEkd» 1 2 3 4 5 Total
b AMES NITRRE DR - % & N 5 Aspergillus niger — & 5 1 — U
A. ochraceus — — 2 6 2 10
2FEITR U, fic/E - ER2PHLITT S A. terreus ‘ - — — 2 _ 2
T & BSHRIT b - T KBS 22 K T S Demicillium waksmani 3 — — — — 3
iz, T DFEEINIZRIRED 5 BERE P, rugulosum - - 2 — — 2
. i . Penicillium sp. — — 1 1 1 3
D1z Cladosporium & 8, Epicoccum Trichoderma sp. 1 — 2 5 11 19
E&, Helminthosporium BE X UK F]\‘lu;?;‘:ug.sll - - _2 - lé lg
FEOEBEBNTZE DIoT LBS OFR/h %‘?i"ﬁﬁf&“‘s’;’ sp. - -3z _1 }
PELIETAEE 2 SR 7z, Helmintho.spm:ium sp. 1 — — — — 1
Aspergillus RE®O LBS (T X 3 &/ NEIE Total 5 8 17 15 31 66

BEREIRICRU. FHETHE T H * Nos. of the fungi isolated from the water.
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Table 3. EDyy values of LBS on the mycelial growth
of several Aspergillus fungi.

Fungi Nos. of tom ¢i EDioo (Mean:+SD)
Aspergillus niger 14 612,3+193.3
A. ochraceus 10 503.8+ 66.8
A. terreus 2 633.5+194.5
Total 26 572.24166.5

Table 4. ED,y values of LBS on the mycelial growth
of several Penicillium fungi

Fungi Nos of fungi EDin (Mean:SD)
Penicillium sp. 3 616.0+177.6
P. lLilacinum 2 434.0+163.0
P. rugulosum 2 508.0+ 74.5
P. waksmani 3 4719+ 7.6
Total 10 523.8+141.7

Table 5. ED,q values of LBS on the mycelial growth
of several fungi.

Fungi I\izss.t:c{ fungi ED;yy (Mean+SD)
Fusarium sp. 13 517.1+ 89.3
Mucor sp. 5 523.44+130.9
Trichoderma sp. 19 528.5+ 80.3

Table 6. Biodegradation of LBS by several isolated

fungi
. % of the
Fungi l;iodegradation

Aspergillus ochraceus (No, 4505) 71.7
Aspergillus niger (No. 2409) 68.5
Trichoderma sp. (No. 3607) 32.7
Fusarium sp. (No. 5002) 29.5
Penicillium lilacinum (No. 3017) 18.7
Mucor sp. (No. 5403) 15.3

Table 7. Biodegradation of LBS by several
Aspergillus fungi.

‘ % of the
. Nos, of . .
Fungi ‘ . biodegradation
tested fungi (Mean+SD)
Aspergillus ochraceus 10 78.24+9 .67
A. niger 14 66.32+5.66

X, A. terreus, A. niger, A. ochraceus O
MRV B/ NELLE BRI B> - T2dS Aspergillus
BATOEDZE S SN NERLED b
niz.

Penicillium [BEd LBS ic X 3 H/NELE
BERHE4FIT RUT, Penicillium spp.,
P. rugulosum, P. waksmani, P. lilacinum
DIETEDIEL, TOEEE Aspergillus [§
B & RAFICBRTOEOERIX LENED -
iz,

ERBHEHNE/2h> - 12 Fusarium |8H,
Mucor [&E, Trichoderma BEGD ED g, &
BESRITURUI. 3EHE 3ICELDER
RUTZH, Mucor BEOBAROEDZEEH
REVDICHUT, Fusarium BEB IO
Trichoderma BETIZ BRD HOZLENII D
Thoiz,

—ARAITIZ, BB U1z Aspergillus, Peni-
cillium, Fusarium, Mucor, 35X X Trich-.
oderma  [BHIZFIHE & LT 400~700 ppm
DfE%RRUTZ.

SEEShIZHRREACKS LBS O :
DEITHEE LIRS 6 1 2 2 O,
LBS o5 ee2 ik UItiER2 £ 6Ric
FRUIz =+ bTRUIZ, #ERUIZ6 8
kD 5 B Aspergillus ochraceus (No. 4505)
B XA, niger (No. 2409) o LBS 43 f#kE
BE L, ftd A Ekk Trichoderma sp. (No.
3607), Fusarium sp. (No. 5002), Penicil-
lium lilacinum (No. 3017), Mucor sp. (No.
5403) DWW E LBS 04 1B 1 (B> -
7.

UTzds-> T, LBS O 5317 D & - 12
Aspergillus BEICOWT HItd{ bLL{HAA
HEYT A. ochraceus 38 L * A. niger
LBS 531 /ELIz. CTOMERETE
ITRLTZ, T b OEREIZ#960~80% DLBS
DIRERET A EMBEL TR T,

Aspergillus B3 Uiz LBS &Hm

KB TOKRIELHE D 4£F :  LBS 457
FIDEN A, niger (No. 2404) 8 Xrr A.
ochraceus (No. 4004) % Fv~C LBS %4
MR 3B BOPIET ATELhE 2 £F 34,
LBS O/kigshaid BHEERDS BT 5H
E 3 T ONTHE LTz,



LI e 2l » U7 « § 2 TBkd» 598t s h iz RREIc & 5 Sodium lauryl benzene sulfonate D73 — 119 —

RIMX DAL E IR RIRDO A THEHE U ToKELE
DEFICH U TH X T76.7%, HTHT86.5%DEE
BARUTHS, Aspergillus BEPBALU TESR S BIZ
LBS RmINANEBK CTOEEIL A. niger T3 LT
97.3%, A. ochraceus T85.5%DHEFRRUIZDT,
LBS ick 24&FBHEESEMINIZ D L B b0 5.
HTEICR O TiE LBS ROM/KIHE & 12IZRBEOE
FoHARPEEUIIDRIIIEAERDL N2 -
Tz, HEERAIC X 2KTHEICE T 3 EROEERE
I3RBD Nz 7,

% ®

#hEk No. 1 13T HMNO &M/ o LBS @ L L
BT 5 LEEETHY, No. 2 No. 3, I No. b5
EFRETHRABADIZYD MBAS OEAEDS HEHIE &
Zibh, #Attﬁiﬁ%?ﬂ)ll&ttﬁ@“% LHEEDEE L
Zi2bhalE%RRUIZ. UL, KEREITEBEA A
%ﬁﬁg&&ﬁumf‘fﬁﬁ 0.5 ppm X h\Fh {ENER
RUTz.

kD 5 0 HE SN IRIRENL, ER, K BXOL
B PIEL{SHUTHAEETH -1z, Th b OEE
@ EDy I E 400~700 ppm DEFHARD(E%
AU, T bD LBS 7z & DRFIOFNAL [IIAKTIX
LBS ic@ZHEOENKRREZBED 5T, srAloHE
BPZITNBEEDEELLNS.

L1zh3->7T, LBS OFBERPTEAET 1k 28E
DEBEORIKRTHER 20T 5 Dic & DRERES L
TWB 283 BIT, DBt I2EE% AT LBS
DOHFREFRIZET S, Aspergillus BEN S > & 5
REEDBNT LWL T » Tz, RHIOMEICL 55
fRIZ DN TIZS L OFEDH 3 D THHID RIS L
TWBAZ LRI LASLNTNBHSRREITONTEH S

BERSRCES LT3 DEELLNS.

DEIT LBS %& {e KBRS ic Aspergillus JEE %
B#EL LBS 2RS¥ TKRSE2RELIZET 3,
31T LBS 2& 3200 KSR CRRIEL 124l &L HEOAE
BOED bNIz2DT, Aspergillus BEIZ CORXKETFTT
13 LBS 04 @icBis5 LT LBS OKEEEICH T 28
BeHRTIPEBHZIDEELONS. SRIIES
KD LBS OARICED & SIcEEicEAE S8 3 )
BEPETEEDEEZILNS,

i =

BRAEENB L 0% O RTEO TERKEB X OB AH
K> b RIRE6IE R NEEL 2. ChEDEE I 35
LBS Of/NHIEBE %L Uice 5, Aspergillus,
Penicillium, Fusarium, Trichoderma, 3% % Mucor
BEL SiIgnghé 400~700 ppm AN OfE Z2RL
fz. D¥iIh b OEEIc k3 LBS ONMRRER T~z
L T3 Aspergillus BED § - & $58<{, TOMOERE
1 LB Y BRI (Bds - 12, FRIT Aspergillus [EH %
LBS %2&ie/k#HICHEELT LBS 25 & ¥I2FK
ICKTBSIEE 2R Uiz & ¢ A LBS R &i3iFE%
DEBH EHTED bhic.
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Summary

Five sewage samples were collected from ditches and a pond for fire prevention in

Shimane University and the neighborhood.

Sixty-six species of fungi, Aspergillus spp., Mucor spp., Penicillium spp., Trichoderma
spp., and the others, were isolated from the sewages.
ED 100 values of sodium lauryl benzene sulfonate (LBS) against these fungi were

estimated at about 400—700 ppm.

Degradation of LBS by these fungi were assayed in laboratory conditions. LBS was
degradated strongly by several fungi belong to Aspergillus sp.

The growth of rice seedling in Kimura's fertilizer solution was inhibited in the
precence of LBS. However, the rice seedling grown in the LBS containing solution
inoculated with Aspergillus fungi was almost equal in length to the rice seedling in

the solution without LBS.



