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Micro-toxicity, Biodegradability and Mutagenicity of Household Detergents and Soaps, and Their
Effects on the Biodegradation of Organic Matter and the Intensity of Mutagens in Water Environment.

SPHEGEY. FRGUE™, MBI, Mo, s

Yasuhiko MORITA*, Yukio TAKAHASHI**, Tetsuhiro ENDQU***, Takashi KUSUI**** and Kouhei URANQ*****

ABSTRACT; First, acute toxicity, biodegradability and mutagenisity of 8 commercial household
detergents (main surfactants were soap in 3 detergents, synthetic detergents in 3 and the mixture of
the both in the remaining 2) and pure nonion- and anion- surfactants were studied, using Microtox
assay, BOD meter and Ames' assay, respectively. Next, effects of the detergents on the glucose
biodegradation and the mutagen intensity of 4NQO, 2AA and BaP were tested, using BOD meter
and Ames' assay.

As a result, detergent which main component was a-SFE showed the highest EC50 value in
Microtox assay. Other detergent which main components were LAS, AS and AE showed the lowest
EC50 value. The highest biodegradability was found in soap and the lowest was found in a-SFE or
LAS detergents. Mutagenicity was not found in any detergent with and without S9-Mix. Detergents
with low biodegradability lowered the glucose biodegradation. Synthetic detergents enhance the
4NQO mutagenicity without S9-Mix. In contrast, soap increase the BaP mutagenicity with S9-Mix.
KEYWORDS; houschold detergent, Microtox, biodegradability, Ames'assay, mutagenicity
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2. HEHH - Hk
2.1 EEEH

PRI TR RYE D S, DI ER. HANG2 TN, AR 3B 8 B (Table 1 ) 2
U, BRERICEEFNTO RO REEERIONE 2505 1D ICHRAVRRERGHER BRSNS
o& | BRSO 28N (Table 2 ) AU Iz, Tle - HAAME - ARGRIONTER. REARTYERRE
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Tablel List of commercial household detergents used in this study

1 FRG ittty L2
a|A _ |FelihER gL (61%) | 40g/30L KA e
amB  [fRiAER 9L 40g/30L | [EMXAAHimD e
7k (3£70%)
R@C  |FeEAER 9L (65%) | 35g/30L s RE
EDTA% B
HATBA (FaEHERTMIL 30g/30L A RES
it 0l (3t61%)
/-7 (DA) (1%
HATEB (FaEAEETNIA 30g/30L
FRHSE) A (3t31%)
TIENRERIATIE (AS)
3 AL TSI -T(AR) (Z+12%)
ARGEHIA [TIEERATIE (AS) 25g/30L M EES
B VAT -TIV(AE)
LN (242%)
AREHIB BN A VA7 EBEE (LAS) 25¢/30L AV EEA
ARV /TN (AE) (Bta1%)
AREFIC | IvreanvBeibRiATvE (o-SFE)  (22%) | 25g8/30L ¥ AMMEES

Table2 List of pure surfactants used in this study

D 2 TR
iR AP FLFV) YINE)-n- b T YT CHs(CHe) 110(CHCH0)H
2 LELFIST YW A Y WA A CaatluaNC1 - 2H:0
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2.2 AtrEaEs

AHEEMHRE U T, MICROTOXESR & VI, W77 (FOtEE%)
MICROTOXEER & i3, 77t v&/30vaFE (FWN). BT l
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¥ (BeIBEE) OFUS (Fig. 2) I & » TRHN S BifgiE FANz G2+ A0 e AN 0 RCOOH
PEREHIE (Photobacterium Phosphoreum) (2% Fig.2 Radiation mechanism of
5z, SHEIEEBBICERL. Nl 35HICk-
TRIBEABOBLI S, TOBEHOBEM M5
S ENSbDOTHBE), EARLHEEEE, UTO@EY?,
1) FREZEL, OCTREV ThHSIEESE R AR 0 LGBk TBifEL, A CTRIFES %
2) BUREELURARENC] 2% aq) S00pL0¥n vME1) OBRER 10uL3 0 E L. 15BN TRES ¥ 3,
3) FHRDE R HIENRIEH (Nl 22%0q) T2, I5CRETEE S D, TORDFENEREIZ%E 225,
4) )DSHEI 4 8 BOBERFEIER V. 7577 & U TERBEDR D% v ETER S %,
5) 2) CHEU I v OISR # T OBER CELEY 5.
6) 5) THBE U ickan vhT, 4) TR KBRS0, L 3 DHAT B, COROZBIOBRHIBEIOL 125,
7) REEESY. 1500OEARYEIES 5,
8) 5) &N X NThOEAROED SFENAELRARD, #5—EHREER L. SHE0oBErELT %,
BRHE TSy, 157 ORERTIC O TS0sE2E SR (EC-50) &R iz,

Photobacterium phosphoreume)

2. 3 HoyiEtEE

o REEERIE. BODA-5-(947v74E BOD-TESTER100) L. B OEBTRIARF DTOCH 15me/L & 125 &
3. JIS K0102021iZ e BHERATK ¥ N THRB U BRI, #5008 EENER LU, Bl
BN ORI S BICEMER LB A A HE L, TOCERER&E TOC-5000%#H U Iz,

2. 4 ZAFMAR

HERFEIFAESHEBR % A iz, BB i3Salnonella typhimurium TAI00% A U7 VAv¥an —vankicik v |
RBNEMAEREES-9 Mix(BATS-9 Mix) 0% %F(+S9) &Mz W (-S9) DEH#1T o iz S9 MixidA)zy
INEERIRIOS-9 & cofacutor® FIVY THRBIL 18)N10),

HRHEARATHIKIC £ V0. 58/L Rk | o/LOWEICTRBIU, 1 TR 0. 45umDHur 277" 57740~ % RV T
WU BB IT o i, BBRBICBMEHERET2V. EEERFE U Tidd-ctox))-N-1374 (ANQQ)
%, BHEZRER L UTIR2-TUTVISE(204) &A1 (a)E Vy (BaP) # N Iz, W hFEES FIYEHEZRE T,
ANQO, BaPR3HSREER U,

2.5 EnRHENR ‘

ENRREERRG. FRKTORESHE UT, SRRV ETHS N 2RV, 77 -2
EHEINEA UICHE ITENRED L D& D LT 30k, 2-8. THEARBODA-I-% AU THRET U .
HREAER D) V22 - RENRSBWOTOCE 15me/LE 85 &5, 2-3. CHlATABERRALZ HD THEKEL,
BHBROVELEB DI, FEIDOSEHBEANTCDL/3L2/31T42 & > FEVHERU . 181E132-3. &
EHETH B,

2.6 HBIERRMR

R RFAERE. FKROREWE L U TAOL2M - BaPEZ T EEL., KPDEHELT
iSalmonella typhimuriun TAI0%AE U, AZERFOBENGHIOIIEC &> TEOL D IHE#END
MERE Ui, SRR 3 SRR R, 1K &V Q. 5e/LRIS 1 g/LOBBEICHRR U,
TR 0. 45 umODHUA77" 777405 % FID THE U . KICRAERFEICER e daEmuicgic,
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IREHEEERIIZ 2R (+59) LM BVFR(-S9) DEHIZ DN T, 7 WA Ve AR SAESHBR %17 -
RN, SFIIAVESHEA & FIHS, FOGHEBBIA AL, ANOLBPRARE AU,

3. SRR
3.1 MICROTOXEE

HBEREFig 3TRY, HMRHEROEES woww
SNIEC-SME (SR me/L) HRUTHY, ErE 9]
VWHDIRSENEMAEL TN S, $i-REsE :
&, SHLISHD2ED LU

FROER, BERBICOIDST. AS, AER
ULASE ERS & ¢ 5 AREAIA . CDECSOEAE
BIEL<, O TEREIRD &4 355 (FRA -~
C., HAAMA.B), o SFER TR & T 54K
$HIB OMEE 22 . MICROTOXEBR L. TRDAR
TEEIE W o RIERO— B RS TRICHE S hhve, aRA G

-

il

ol

S O TR © N O T

A

ﬁ&ﬁﬂlﬁlﬁoﬁ&ﬁ%ﬁmﬁ‘éﬂ)wﬁ%&—‘ﬁ PEN ik hi#B BERWMA  SRENA  ARKEAC
THBZENWTNRENI, Fig.3 Results of MICROTOX assay
3. 2 o

HRORER £Fig. 40 SFie. 8(BREXEIDHN) ITRY. FICBN T, Sl BRI S OREERH
RV, Rl SRR 5 SEBO0cHI g 5, LHRRE CORBRIEREORIALZRU
TW3, ABADENFMEBBORRE
T, ¥S00RFEIHEIEHRMBOD/CDIZT2% CH > !

R (Fig.4)e FRAFOHEEOBD/CODLERAL o

0 P —

FIREE T o e (Fig.5). ARIEHITOVTE 504
T &, BRTVI-NAREEHRITH B4, &2

S04

EEERE U T HARKAA L, BRES o i
DEFNTEVRI0% DBOD/CODERU A o) L
(Flg 6) N a_SFE % Iﬁk}‘% K ‘g- % éf&%ﬁ{l B N o0 0 100 200 ) 300 o 500 600
LAS% ER & 4 % A kAl C DBOD/COD I, anh G
TNENHA0%, 50% L&D - R (Fie. 7. 8). Fig.4 Biodegradability of Soap A and its
effects on glucose biodegradation
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Fig.5 Biodegradability of Complex Soap A and Fig.6 Biodegradability of Synthetic Detergent A
its effects on glucose biodegradation and its effects on glucose biodegradation
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Fig.7 Biodegradability of Synthetic Detergent B Fig.8 Biodegradability of Synthetic Detergent C
and its effects on glucose biodegradation and its effects on glucose biodegradation

3. 3 AMESHER
HBAER % Fig. 90\ SFie. 121077 (S528EV/KIREF 2 S8 op. 192-193ICBHR). i 350 THE

740 OHEARLS R, HEE7 V-4 Y OSalmonella typhimurium TA-100D1EAZs Eo=-E (IN -5vb
) ERUTH S, LBROE, FhoRBAGRICOW T REERLOFBIIHIIHS T, BHELER
FEE RO HEhEM ok (Fie. 9, Fig. 10),

VR, B RRESHAITOEREC, FRAERRMRRShaD o, UM UBAVRFERSIEA
TRAFEMLBVIBE, HEOBEMRC L300 BhNBIN INEBOFEDHI RSNz (Fie. 11, Fig 12),

100
IN-3I0 8/ -4 w

50
0
20

0

CHifr o) CHL W)
140 140
120

100
IN -7 v-) gg N =9IV T v ? y//%% 7\
N

Fig.11 Mutagenicity of Tetradecyldimethylbenzyl Fig.12 Mutagenicity of Heptaethylene Glycol

-annmonium Chloride Mono-n-dodesyl Ether
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3. 4 ERERENHE

HERER%Tig 4D BFie 8IRY, LSRR o—SFERERS & § 2AHHERIB & ClkHW T, findbik
FIRDHMZ B> TENREPETUTO BN, AREAICIRB HBUTXIVBEELETUTHY,
FHTTOC2/ 3R B & ERIDADHARIZITE RV Ao 1 (Fig. 7. Fig.8), AWM. AS, AERER &
HHATRA. ARTEHIA THREBOETHF Ao, TRIEROENBENEDI > iz, BT
A& < (Fig. 5. Fig.6). ABDADKKITH 5 ABA TREXODEAFALIMH ST, BE
EREHISITERY H o7 (Fig. 4).

3.5 HihrREEHER

HPAER % Fig. 120 OFig. 2019 (FE28VIRE A 385 p. 192-1931CBER). IOBEHIET 1-+
Y OHEFEES R, BELT 1LY OIN SABERRUTV B,
(DARHHEHEER 210X 72 (-S9) B4

AREKIA~C CREZEFMSZ SN, Chid7” v LONQORYEWVIZEIEETH - i (Fie. 13),
U UVAEREROAIBA . B LHAREA, B TREFESBROMINHE D IN SV MOERDIF RSN
(Fig. 14), FicdEitvR, BAVRREEHRITHRIELRIN SMBOBEDN R o, 8BV AREmEH
TR P Ro>NI(Fig. 15, Fig 16).
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Fig.13 Effects of Synthetic Detergent C Fig.14 Effects of Soap A on 4NQO
on 4NQO mutagenicity mutagenicity
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Fig.15 Effects of Tetradecyldimethylbenzyl
-annmonjum Chloride on 4NQO mutagenicity

Fig.16 Effects of Heptaethylene Glycol Mono
-n-dodesyl Ether on 4NQO mutagenicity
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MOBECFETH oIz, ERANOREI OB RYWHORENS VRS- BN §EE T
B (Fig. 17, Fig.18),
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Fig.17 Effects of Soap B on BaP mutagenicity Fig.18 Effects of Synthetic Detergent C

on BaP mutagenicity

VR REENR. B RAmESER 2% BV -RROA T 1=,
i (zon--MaoFE AR 51 (Fig. 19, Fig. 20).
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Fig.19 Effects of Tetradecyldimethylbenzyl
-ammonium Chloride on 2AA mutagenicity

Fig.20 Effects of Heptaethylene Glycol Mono
-n-dodesy! Ether on 2AA mutagenicity
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