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Influences of fluorescent whitening agents (I )

— Sensitivity test in Escherichia coli mutants and
mutagenicity test in Salmonella typhimurium mutants —

Ko0J1 WATANABE

(Depertment of Health Education)

ABSTRACT

Following the previous paper, influences of fluorescent whitening agents (FWAs) on bacteria
were examined. An experimental study was described with following results.

(1) A paper disc spot method was performed on sensitivity test. Though Escherichia coli
Try~ hcr, if anything, presented sensitive compared with E. coli Try™ hcr~ to coumarin (COU)
and methylumbelliferone (MUM) containing paper discs (0.01—1.4 mg/disc), the significant
correlations between two mutant strains and sensitivity to FWAs was not recognized. Sensi-
tivity was hardly detected under diaminostilbene disulfonic acid (DDA).

No appearance of revertant colonies (Try~ — Try*) in E. coli on minimal medium plates
was considered, at least, FWAs used in this test were not mutagens of the type of base change
mutation.

(2) Mutagenicity test without $-9 Mix showed that DDA and MUM presented weak positive
histidine reverse mutation (His™ — His*) in Salmonella typhimurium TA 98, and only DDA
presented positive in S. typhimurium TA 100. And according to active reversion induced in
S. typhimurium TA 98 under COU conditions seemed that COU was probably a chemical
substance of a frameshift mutagen.
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Table 1. Composition of medium

(a) For sensitivity test (b) For mutagenicity test
< agar plate> < agar plate>
Vogel-Bonner minimal medium, modified Vogel-Bonner minimal medium E
(NH,) SO, lg NaNH,HPO, - 4H,0 35¢g
KH, PO, 10¢g K,HPO, 10g
MgSO,- 7H,0 0.1g MgSO,- 7H,0 02g
Sodium citrate - 2H,0 05¢g Citric acid - H,O 2g
Glucose 20g Glucose 20g
Nutrient broth (below) 20 mt Agar (Difco) 15g
Agar (Difco) 15g H,0 1000 ml
H,O0 1000 ml pH 7.0
pH 7.0 < soft agar>
< preculture > Agar (Difco) 0.7g
Nutrient broth (Difco) 08¢g NaCt 06g
H,0 100 ml H,0 100 ml
0.5 mM L-Histidine—0.5 mM Biotin 10 ml
< preculture >
Nutrient broth (Difco) 08¢g
NaCl 05¢g
H,0 100 ml

v h7uATOREE (37C, 18—22m¢f) 3#HERETHY, S—9 I v 7 ANRBEE
fEEHALTVu ARV, EEORMER, 0MERE 7L —F - 2mdVy 7 F7H—%00. 1md
ThY, *OEHIEE L, 2000, 1000, 200, 100, 20, 10, 2, 1, 0.2xg/0.1mé T& 3,
FAEEERI0. 1nd (F10° cells/ml) 5, B HEETH 5 DMSOTEEF M 1H#
25z 5w,
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BELREEREO TR L THE LML AE KRR 7)) —= v 7RERAPIL CIER &
NTWAT~%1L12,  AEBRIIERICHAE SV 2EIFELAVWTITON

$F, PHT4AZI24, A=V T I/ AFANY—2, 2=V ALK B (DDA),
72y (COU), 4—ArFuy XYy cuy (MUM), #3fE L, KIBE Escherichia
coli RIMD 0509109 her* (ATCC 23231 Try” UVr Xr) & E. coli RIMD 0509115
her™ (ATCC 23233 Try” UVs Xr) (28U TERZUHRRLIT-> 2R, WR&EF £
hFNRLARERIEAZOE S (mm) % Table 2. 12583, R TIEIMUM LT
BLEFA R %<, RWTCOU & %0, DDA ICIREL AR &R E a7 (E. coli
Try her', L4mg/disc2B< ). COU £ 3MUMBHET TIIRERMF DR VEMET
4 A 7RO F ICRIEAA R A & KR SN2, BENIIAT 3RS EKREIC
2£13%<, E.coli Try her* @5 H E.coli Try” her” K0{E MCERENIEIED
i L LEKOBZOEEDEVEERI L OMICAEREZ2HENMERD 5B TIRE
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Table 2.  Sensitivity in Escherichia coli mutants by paper disc spot method

Concentration DDA cou MUM
of agents C"“t?“t . _
(ml/disc) E. coli Try
(mg/ml) her* her- hert her~ her* her-
.05 8* 8 8 8 8 8 8 & 8 & 8 9
2 .06 9 8 11 8 &
.07 9 9 10 9
.05 8 8 8 8 9
1 .06 9 9 10 9
.07 10 9 10 10 10
.05 9 8 10 10 10
2 .06 9 9 10 10 9
.07 10 10 8 9 11 10
.05 10 8 11 17 10 10
4 .06 10 10 12 14 11 13
.07 8 10 10 12 13 11 11
.05 9 10 10 13 18 13 16
10 .06 10 10 8 11 16 21 12 16
.07 9 12 10 12 15 19 13 16
.05 11 14 12 4 17 20 17 16
20 .06 8 14 17 12 15 18 24 18 18
.07 8 9 8 & 14 18 14 18 18 21 17 20

*milimeter; the data are the diameter of inhibition ring on minimal agar plates and nutrient
disc agar plates (italic).

BB NEREE M LCOBBEAOERER (Try —»Try*) #EEL 24, R Io=
—HUIEDH T LA (0=3M@/7L— 1), BERFEM LIRS LG22 806, FHE
R AEATREORATRIEWE Tl v T an b, WE I o2 &30 0 ERE
RLAhvTBkahhids 5 v,

AEBRIIEARIRETENTITbN 24, E. coli her BREE, #HEMARE & 12 £5048
CHEHAEERBELTEHY, ARIWSORFEPELLNEZ LItd ) —BRIkO S 3
BRIEBOND LHRREs N 5,

RAT, $hEAT (AXIFTRA) BeHOTRAERGERERER 21T/, DDA,
COU, MUM Iz X 3 Salmonella typhimurium TA 98, TAIOOHEREEFR 10 —
(His"—His") #t#Z2h FhFigure 1, Figure 2, Figure 31773 %, HIRERIL,
TA 98 T12-35ME/ 7V —  (‘F#2508), TA 100 T 129—214A/ 7L —+ (‘F 18148)
THo7o

DDAZTA 98, TA 100z L CHEREEL2FHE BB 2 LbAd, Z0REEI1H
D EBESORBRPVETH D, MUMIZTA 98124 U 59, TA 1001zxLT
AR L 727, BEREL A3 EERERMI Y LEFEEAIBCEE L TW, COU
ETA 100125t L TR TH - 7245, TA BIZx L TIRHEAREEFEMLRLE, 202
LIXCOUAT—L 7 VRIDERIEME TH AWM A TREL T3, -5 EBEET
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Mutagenicity of DDA in Salmonella
typhimurium mutants. The average of
the number of histidine revertants (his™
—his*) per plate is figured as S. typh-
imurium TA 98 (o) and TA 100 (e),
recpectively. And control indicates
spontaneous revertant colonies.
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Fig.2. Mutagenicity of COU in Salmonella

typhimurium mutants.
same as fig.1.
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Fig.3.

Mutagenicity of MUM in Salmonella

typhimurium mutants.
same as fig.1.
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13 MUM & R BGEIER A58 5 - 72,

S. typhimurium TA 98HLUTA 100z 2 hFh S. typhimurium TA 1538 , TA
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