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ABSTRACT

Recently, concerns of water pollution and health risks caused by synthetic detergents
have emerged, as the use of various detergents has increased.

It has been suggested that some surfactants are cocarcinogens.

The surfactants tested were linear alkylbenzene sulfonate, sodium laury! sulfate,
polyoxyethylene sorbitan monooleat (tween 80), and the mutagens were 1-nitropyrene,
N-methyl-N’-nitro-N-nitrosoguanidine, benzo (a) pyrene, and aflatoxin B,.

This study was undertaken to investigate the effects of surfactants on the activity of
mutagens using the Ames mutagenic assay with Salmonella typhimuriem TA9I8, TA100.

The results were summarized as follows:

1. The surfactants have no mutagenic activity of themselves.

2. Higher doses of surfactants than 100 zg/plate reduced the number of revertants. It
is assumed that the reduction would inhibited cell growth.

3. When the comutagenic ratio is defined as the ratio between mutagenic activity itself
and the activity with mutagen and surfactant (drinking water quality standard), LAS
showed the comutagenic ratio 0.86-1.17 and SLS 0.74-1.10 as well. According to the
comparisons, it could not be recognised for the comutagenicity of drinking water
quality standard of surfactant.

4. As increasing the amount of mutagens, the designated amount of surfactant did not

affected the mutagen’s activity statistically.
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From the above result, syunthetic surfactants do not present mutagenicity and

comutagenicity in the microbial assay.
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Table 4. Effect of LAS dose level on the mutagenicity of mutagens.

73

revertants/plate
mutagens strain
LAS (ug/plate)
0 1 10 100
1-nitropyrene TA98 1293 (%5%% (%3(7)2) (%43)
; 1848 1672 1200
MNNG TA100 1562 (1.16) (1.05) (0..75)
v ) yrne N N
: 771 709 635
aflatoxin B, TAL00 865 (0.86) (0.82) 0.73)
( ) © ratio
MNNG : N-methyl-N'-nitro-N-nitrosoguanidine
Table 5. Effect of SLS dose level on the mutagenicity of mutagens.
revertants/plate
mutagens strain
SLS (ug/plate)
0 1 10 100
1-nitropyrene TA98 1293 &38% &35& (%353)
N 1764 1964 128
MNNG TAL00 1592 (1.10) (1.23) (0.08)
w0
aatosin Y, S
( ) ratio
MNNG : N-methyl-N'-nitro-N-nitrosoguanidine
Table 6. Effect of PSM dose level on the mutagenicity of mutagens.
revertants/plate
mutagens strain
PSM (ug/plate)
0 1 10 100
T
e 2748 2456 2472
MNNG TA100 1592 (1.72) (1.54) (1.55)
T T S S
sttosi B T ws S B
( ) © ratio

MNNG : N-methyl-N'-nitro-N-nitrosoguanidine
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The dose-response relationship of mutagenic activity affected by LAS.



October, 1992 Choi and Chang : Effect of Synthetic Surfactants on the Activity of Mutagens 75

z2F3 AFFE 270Fo] FAE S Bole
3l 42 0.5ug/plate o|F F-El = AHEAAE
7 Eo) g} A& -F[nitropyrene-LAS(1) 3} nitr
opyrene-LAS(100)]¢] EaiwoldAlo] <zt &7}
= 43 debieh(Fig. 1-1),

N-methyl-N’-nitro-N-nitrosoguanidine & %
o &8k (. 5ug/plate o] FH¥] tj =70l vla] LAS
lug/plate & £gF3 7o o]l o
4+ Z}skgich(Fig. 1-2).
Zl'*é %3‘3501 AAEA]

oot £

ol

3500——

—— NP-SLS{CI
—= NP-SLS(1}
- NP-SLS(100}

3000r

25001
2000
1500
1000

s00F *°

0 0.5 1 1.8 2 23
ug/ptate

Fig. 2-1. Effect of SLS on the mutagenicity of I-nitropyrene.

Aevartants

100
300

200+/4"

1C0F

[—-s.n-nsm) - 8aP-5LS(1}  —% 22P-503(100} |

0 1 2 3 4 5
ug/plate

Fig. 2-3. Effect of SLS on the mutagenicity of B(a) P.

Fig. 2.

5 vEebN R gkoket,
L}, SLS 7| Edvio|d EFe 5
*e 9
SLS 7} Eduio] ]
e Jes 2AE A Fig. 29k 29t
1-nitropyrene®] 7§-$ SLS 1ug/plates} &35
oA Z-g w Foi&3 0.5ug/platertA = HET
7} AR A Ee Bl o, Fol &% 0.5ug/plate
o] % BE|= Eoldo] FAo] At FUkE = A

yeb gl emd, SLS 100 ug/plate® &3+ Fo331%

Y gdoj o]

S £¢] £ (.1ug/platetis] A&EH 02 ofi
NzFeo F7bE EoddeldAE JEhA
(Fig. 2-1),

N-methyl-N’-nitro-N-nitrosoguanidine®] 73
2% Eql &2k (). 5ug/platec] T 2B thz o ¥

Revertants{ Thousancs!
s

—— UNNG-SL3(0)
—— UNNG-5LS{10)
e MNNG-SLS{100}

.........

Fig. 2-2. Effect of SLS on the mutagenicity of N-mety]l-N’-nitro-N
-nitrosoguanidine.

Aavertants

— AF-3L3(M
1000 7] wm AF-3LStY

c#- AF-5L8(100)

300+
s00f e *
-oo - ‘ v
2o :/
b/
oT X
[} 2.8 1 .5 2 2.5

ug/plaie

Fig. 2-4. Effect of SLS on the mutagenicity of aflatoxin B,.

The dose-response relationship of mutagenic activity affected by SLS.



76 KOR. J. ENVIRON. TOXICOL.

8 LAS lug/plated E¢Foid 7o Fdeld

Aol th4 Z7}sk4d o} (Fig. 2-2).

71 Eowo]ld B9l B(a)P3 AF-Bi2
LAS®| 23 %ojo] o3& EaluioldA F7te] 7
sko zeiatA hehta] 9ok 2.3)H Z}i e

:

1>3

el ek, Alddae £t od Edwol

Zx10) Wo|9A 7ha TS 2 Qo) Alm A

9] +E-9ini o] Y4 (Antimutagenicity)oll /& 7

9lz] F& A AT E4d 7ol gk AA
Al

£ SAeAE @k A awwmu 5

A 2]
glowm] E Als A vl A
=g A g £9l

ST -
Sepel AL hebin glo] AR A 21 A

Aeverrants

2500

—— NP-PIMIQ)
2000} — $P-OSM(10}
- NP-OSMI100)

1500°F

1000+

0 0.5 : L5 2 2.5
ug/plate

Fig. 3-1. Effect of PSM on the mutagenicity of 1-nitropyrene.

Aevertants
0

s00} /\

3 4 5

0 1 2
ug/plate

Fig. 3-3. Effect of PS)M on the mutagenicity of benzo (a) pyrene.
Fig. 3.

Vol. 7, No. 3~4

ct. PSMo| Edwio] 83 559 S9wo] #4d
of olxl= d&

PSMeo| Eaid

] 2 ol
L ojge 2A AR Fig 33 2sich
1-nitropyrene 7% Al &4} A T8
A Fo], Eo] £ 1.0ug/plate7tA] & HE2F3
FAHe A3 Bglet, 1.0ug/plate o] FFE=
Sodulo] 4Ado] tha ZaslE S ERASS
(Fig. 3-1)
Revertants{Thousancs}
7kl == unng-psmior |
— MNNG-PSM(10)
81| - % uNNG-PSM(100)
il
o
2F
A
T
u-.D 0.5 ! 1.8 2 2.5

ug/ciate

Fig. 3-2. Effect of PSM on the mutagenicity of N-metyl-N'-nitro
-N-nitrosoguanidine.

Ravertants

1200

== AF-P3M(0)
1000 = az-25m(10}

- AF-9SM{160)

0 0.5 1 L8 2 2.5
ug/plate

Fig. 3-4. Effect of PSM on the mutagenicity of aflatoxin By

The dose-response relationship of mutagenic activity affected by PSM.



October, 1992 Choi and Chang : Effect of Synthetic Surfactants on the Activity of Mutagens 77

N-methyl-N’-nitro-N-nitrosoguanidin & 7
S = 2ol & ().5ug/plate o} FE] thzTof v
& PSM -2 £350i3 Agre Fodrio] 4ol
okt Frletg o, Fobgol AR EAA e s}
dhujel| spA] vebgdch, oleldt Ads nF=e A
W34 A $9 &3 (100 ug/plate) o) AFe] 4%
< AR AFto] ojHr} ke Frol AlwAAIA
29} g8 (1ug/plate)ol] o3 o] 2

3o} Z7hn ks A veble Aoz el

rﬂ\l_‘
o
i
re
. (B
o
4o,
ot
o
L
-0,

2 A9 A3tz depd A Aol o3 ol

=
Hol 29 Fqide] FAL FoAstAE ¥kh

—

Iv. &

1]

2 odFol AHeH A BAAE ol AlHEA
Al 2% (linear alkylbenzene sulfonate, sodium
lauryl sulfate) @ »]ol2 A= &414] 1% (polyox-
yethylene sorbitan monooleate, tween 80) 5 %
30 AHAAAZT halo g gl SodHelsl
A Edze 2AA Sl dAE7 (direct acting
mutagen) N-methyl-N’
-nitro-N-nitrosoguanidine] # 7+3 Edw ol 4
22 (indirect acting mutagen) 23 [benzo (a)
pyrene, aflatoxin Bi] 5 & 4%9] E9do|8lA
g Aoz AAA

goluolfgel Zabt

2 Z[1-nitropyrene,

Salmonella typlimaur-

ium TA 98 71 TA100 55 A2 2 Ames &
oiwi o] 9] 4] A1%l-S ¥ 3t preincubation B o2
A Al =] ol

ol Aol wpo 2 AHH AT Hie b33 2
ket

Y
L.
|
I -]
4
=)
4
5
32
o

2

®
AL
X
o
o>~

Aol ehdg ol 48T

e do (& ol
off
b
to
B
|‘~E—:
Mo
ox
™
2
o
ot
i
&
et
2
i
°

X
oX
ok
2
o

rjo 2
o

3

LASE £ A3 o4k 47 Eode|flAd
2o ohell 0.86-1.17 ¢ ratios ®ow

o

oo (2 e 30 o i ow

N

o194 U ARBLAAE TY FolAl7 A
g vlnd 23 ADEYAE £ Foi T
AR FolA che EMoI Aol 7 A FE
wole, felaAE ok



10,

78
A5 B3 %50 A5 dsAe Agagde
hu!

KOR. J. ENVIRON. TOXICOL.

Aok 5o Alokalstol glof Mok ZFA ol A4
St AF7H A% SolAok ¢ A olebn Azd
o,

it
Kl
Ho
ret

A £ %, Mutagenic and antimutagenic pro-
peries of Meju and other Korean food product
from fermented soybeams, Yonsel medical jour-
nal, Vol. 29, No. 2, 117-123 (1988)

AL, FAAAY ek Aol sk 23, Kor. J.
Environ. Toxicol., Vol. 5, No. 1, 1-36 (1990)
utzled 5, Salmonella assay system ol 4] 193
= A9 B sddel H4, B A
e A2 3, Vol 16, 45-50 (1990)

Aranzazu Partearroyo M., ET et al., Surfactant
~induced cell toxicity and cell lysis, Biochemi-
cal pharmacology, Vol. 40, No.6, 1323-1328
(1990)

Bornmann G., ef al., The toxicity of alkylarene
sulfonate, Fette Seifen, Anstrichmittel, Vol. 63,
938-940 (1961)

Crebelli R., Futher studies on the comutagenic
activity of cigarette smoke condensate, Muta-
tion Research, Vol. 259, 29-36 (1991)

Einisto P, et al., Mutagenicity of 30 chmicals in
Salmonella typhimurium strains possessing dif-
ferent nitroreductase or O-acetyltransferase
activities, Mutation Research, Vol. 259, 95-102
(1991)

Fukushima S., Tatematsu A., Takahashi M.,
Combined effect of various surfactants on gas-
tric carcinogenesis in rats treated with N-meth-
yl-N'-nitrosoguanidine, Gann, Vol. 65 No. 4,
371-376 (1974)

Gloxhuber, Surfactant science series, Vol. 190,
Marcel Dekker Inc (1980)

Keane M. ]., et al, Genotoxicity of diesel

11,

12,

13,

14,

15,

16.

17,

18,

19,

20,

21,

22,

Vol. 7, No. 3~4

-exhaust particles dispersed in simulated pul-
monary surfactant, Mutation Research, Vol.
260, 233-238 (1991)

Maron D. M., Ames B.N., Revised methods for
the Salmomnella mutagenicity test, Mutation
Research, Vol. 113, 173-215 (1983)

Mary ann libert, Final report on the safety
assessment of sodium lauryl sulfoacetate, J. of
the American college of toxicology, Vol. 6, No.
3 (1987)

Mary ann libert, Final report on the safety
assessment of sodium lauryl sulfate and ammo-
nium lauryl sulfate, J. of the American college
of toxicology, Vol. 2, No. 7 (1983)

Mary ann libert, Final report on the safety
assessment of polysorbates 20, 21, 40, 60, 61, 65,
80, 81, and 85, J. of the American college of
toxicology Vol. 3, No. 5,(1984)

McCutcheon J.W., Synthetic detergents up to
data, Soap & San Chemicals, (1952)

Negi T. et al., Ann. Res. (5-49), Lion fat & oil
Co. (1974)

Negi T. et al., Ann. Res. (S-52), Lion fat & oil
Co. (1977)

Rao T.K., et al., Lack of enhancement of chemi-
cal mutagenesis by saccharin in the Salmonella
assay, Arch. toxicol,, Vol. 43, 141-145 (1979)
Shabtai Y., ef al., Tolerance of Acinetobacter
calcoaceticus RAG-1 to the cationic surfactant
acetyltrimethylammonium bromide: Role of the
bioemulsifier emulsan, App. & environ. microbi-
ology, Vol. 49, No. 1, 192-197, (1985)

Tusing T.W., et al., Toxicologic studies on
sodium glyceryl ether sulfonate and sodium
lauryl trioxyethylene sulfate, Toxicol. & appl.
phamacology, Vol. 4, 402-409 (1962)

Venitt S., Parry J.M., Mutagenicity testing: A
practival approach, IRL Press, (1984)

Wallace W.E., Mutagenicity of diesel exhaust
particles and oil shale dispersed in lecithin



23.

October, 1993 Choi and Chang . Effect of Synthetic Surfactants on the Activity of Mutagens 79

surfactant, J. Toxicol. environ. health Vol. 21,
No. 1-2, 163-171 (1987)
Yahagi T., ef al.,, Mutagenicity of carcinogenic

azo dyes and their derivatives, Cancer Lett.,

24,

Vol. 1, 91-96 (1975)

Yahagi T., et al., Mutagenicities of N-nitro-
samines on Salmonella, Mutation Research,
Vol. 48, 121-130 (1977)



