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Mutagenicity of Commercial and Pure Surfactants
and Their Effects on Mutagens in Water Environment.

THERE" SBNE, SEER
Yasuhiko MORITA*, Yukio TAKAHASHI**, Tetsuhiro ENDOU***

ABSTRACT; First, the level of mutagenicity of 5 commercial and 6 pure surfactants was determinated using
Ames' assay. Next, in order to elucidate the effects of surfactants discharged in water environment on the level
of mutagenicity in it, each of the surfactants was added to Ames’ assay of 4-nitroquincline 1-oxide (4NQQO) or
benzo(a)pyrene (BaP) and the change in the level of mutagenicity was investigated. No mutagenic activity was
found for any surfactant in the presence or absence of rat liver homogenates (S9-Mix). In contrast, the level of
4NQO mutagenicity in the absence of S9-Mix and the the level of BaP mutagenicity in the presence of S9-Mix
were increased in the presence of the surfactants. Marked increases in the level of 4NQO mutagenicity were
observed in the presence of the surfactants in the order of «-sulfo-fatty acid methyl ester (@ -SFE) >
polyoxyethylene-n-lauryl ether (AE) > amidic fatty acid (DA) > sodium dodecylsulfate (SDS) > alkyl sulfate (AS).
These increases occurred when Salmonella typhimurium (S. typhimurium TA-100) was treated simultaneously
with 4NQO and AS or a-SFE, when S. typhimurium TA-100 was treated with SDS followed by addition of
4NQO and when S. typhimurium TA-100 was treated with 4NQO followed by addition of AE or DA. Marked
increases in the level of the BaP mutagenicity were observed only when S. typhimurium TA-100 was treated
with surfactants, followed by addition of BaP, in the order of linoleic acid sodium salt > AS > sodium oleate >
commercial soap > SDS > DA > sodium myristate > sodium laurate > sodium palmitate. The net number of
revertants was positively correlated with the. hydrophile-lipophile balance (HLB) and critical micelle
concentration (CMC).

KEYWORDS; surfactant, mutagenicity, Ames' assay
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I DOEICHNTE 1962 FICZOEFEANDOEENUENZEALEED TR, SLORBEHZENTH
33, ULHUBRICIEL TV DREEMEENL. 621 o -7 BEBREIATNT MM o -SFEYD & DR F B DY
HICE>THREBIEULTHD " FEABRPFFELDDLEDNDESREZEENBWREINTNDIOT, #HiL
VWA, FRICE > THULWRETHR ETH T IUBENRCEFETIEEZ5ND Y,

SESERIR PICRNT. RES<ERSINTNBRNEEFICDONT, BRNBEAEE - £O8ME -
V0N IREE - ZEBEMREIC DN TESILIE, COHET, &?b’%mmmﬁ%%%@mﬁn/\@Wﬁ%D‘iﬁfﬁﬂ@;&
FICE>TBHNITINENH. TRENEHEZERMEICDONWTEURZ, I8NEREEMERISFRKM &8
D2 DOOMBEEFDCEND. BIEXKPOEMETEMORIICIEBU(Fig.1). RAIICRoNZKE%EY)
CEEMEOBRICELESZIZICENEZIBNEDT P K44 %E Salmonella typhimurium
(S.typhimurium TA-100)IC., IBESKDDEENEELZERIMETHD 4-2008/V0-1-3I8 ANQOYBKUN 1Y
(@t L(BaP)CBE=]Z., JHEIZNZT Ames TEFRMHERETV). REEAEDIBRERNZ. ZORE.
BEBRHRVWTFNORESERICDONWTERSNED /A TIMERBEIATIIMILAS). «-SFE, POETINI-7
WAE)B KUBESHTIIN U8 VA3 VBETHNOALAS) &R D & T DFARICHNT ANQO [CH1 Y DHBIERBRMEN
ZUTOBREERDECTDRRICHNVT BaP [Cx1 9 DR ERMESAZFNZNRNEENG,

BRID I DICTHRIERIGEREDLEMEDREN THD. ZCLTARMATH. R THEONLHRRICE
ERMEOEMIC T DBEFEERVBEICHDEDIC. REAXRBRAICBOLSONTNDREEBLAIS
¥ (Table 1), Fi¥ERESER O T8 (Table 2)EBNT, T Ames iEE) UIVHIN VIEIC K DEERM S
eI U, RICBIREBRICKDEYDE S.typhimurium TA-100 [Z. BEMEEZETERME THD ANQO BXU
BaP [CEEMZ. Ames iiER) VTN -3V REECIC U MBEERMERS U/,

2. EBHRN

RIE, PRISRIORMBEUTERBENTND, DFBEDFMN T AR E SRl 5 B8 (Table1)
&L HBEEUTRRENTN D, IF @SN BESCREEMAIC EXA(Table2) (D5 10 EAEBALIZ. MEE
FEEIEANILY) -WEET MIOMIERFUC B EER L. ZNLISMIBERIEE - BB 1 RERRUZ.

Table 1 List of commercial surfactants used in this study

ZIRCEIT) EPER DFN Y5
THEIERBETIATIS MIIA(AS) f& R-CH,0SO3;Na BIRTI-IDRE
PRI v Al BERBBEIATNI MO «-SFE) B2 R-CH-COOR' MERRED S DI -
SO3Na
BT >/(Soap) [E R-COONa RERENRY
POEMII-TIAE) 3 R-CH,O(CHO)n-H  BRIVI-IOERE T n:8
ASAHBETVI N (DA) JE  R-CON-(CH,CH,OH), FICBIEELTREEND

Table 2 List of pure surfactants used in this study

=13 VEA DFER e
N7 UMERBETMIA(SDS) JZ  CHa(CH2)1eCH,0S0sNa AS DFERIE
Y)-REET M) J& C4H3;COONa TEIFOAEHAARIE
F9YUBET )TN B2 CH3(CH,)10COONa BEFOREERBEIR
YRFUBET YDA [ CHa3(CH2)1,COONa ERF0REARBELE
W LSFUBETMIIA [£ CH3(CH,):14CO0ONa BEFORERRALIE
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FOUEHEICT UVRIN -y3VE1T DI5E. Case B | FHBOH T UUFIN -Y30EIT o CRICERRMEZER
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Fig.2 Schema of Surfactants effects on Harmful matters
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4-1. ZERBEMHIR
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U-MEIZVD D S. typhimurium TA-100 DEIRERIN-BUN -IMOERLUTND, HEROIEE. V/-IBETMIA
D-SY(Fig.6) & BBEBBRTV F (DA)D-SI(Fig.5)ICHNTHTHEIN -SVMIADIBNARONZH,. BEIERR
HIEBSNED /2. THIERBEIATII MIAAS)(Fig.3)& POETIANI-TIHAE)(Fig 4)IC BT, SROEBMICK
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THDIENS FNZNOEE 19 BEDOFIN -9V MI(Net
Revertants / g)ZETE U JZHER%E Table 3 ICR U, ZOHER,
BRKZ ¢-SFE>AE>DA>SDS>AS DIEEE /2. RER
EIFD AS ETMMVEREE 12 DREFME AS THD SDS . #
DERRIEOHIRMEE S 19 BEVDOYN -SIMNID'ERE S,
FEEFEAREAOREFERITH DN, HIZVHEAN
THRABRFHREFDIIEZESATRD. ERETHIOIR
ZEHETHBD SDSFEMBICTOHNTLRNEBZ SN,
fE>T. AS & SDS DBRDMEWNE. RESBHERIDF O
BROEBL. HDNERELENTVENWRMOEETH
DEBZ BN,

4-2-2. (HBUHERENZA DSBS

Table 3 Effects of Surfactants
on 4NQO mutagenicity

Rt Net Revertants / g
a-SFE 270x10°

AE 88 10°

DA 37x10°
sDS 31x10°

AS 14X10°
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Fig.13 Effects of Linoleic acid Sodium salt
on BaP mutagenicity
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BICRBRC 2BHBE5E 2 DB T DY/-MEIMILAL 2 EFES

Table 4 Effects of Surfactants
on BaP mutagenicity

sl Net Revertants / g
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995 G S RIF GER D MBS RN 6. RIFOREAREST 9A 210 DA 20><1o:
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Fig.15 Relationship between
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Fig.16 Relationship between
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