B T ISR - 830% - 1993 (Proc. of Environmental Engineering Research, Vol. 30, 1993)

(04 BEKOD N ARBEEFM L SR BHTEICO W TORE

EVALUATION OF DNA TOXIC POLLUTION IN THE WATER ENVIRONMENT AND EXAMINATION OF
THE CONCENTRATION METHOD TO APPLY WATER SAMPLES

AEEFEmI** - HHEPESE " - PR EESE" - =B
Noriaki SEMBA**, Takashi KONNO*, Hidetaka TAKIGAMI*, Saburo MATSUI*

ABSTRACT; The Bacillus subtilis rec-assay which can detect DNA toxicity was applied to water
samples from various points and non-point sources.

In the application of the assay, there are technical problems such as a concentration method of
DNA toxic substances. In general, there is a close relationship between biological concentration
factor and Pow(Octanol-water Partition Coefficient). Hydrophobic chemicals whose value of Pow is
high, have more significant effects in ecological toxicity including DNA toxicity. This means
that the selection of concentration methods of DNA toxic substances in water, should focus on
better capacity of absorption of hydrophobic substances. Four kinds of resins, XAD-2, XAD-4,
Blue-rayon and Sep-Pak Plus C18 were examined in the capacity of absorbing hydrophobic chemicals.
XAD-2 and XAD-4 resins were found to be better among the four.

The application of the assay using XAD-2 resin was conducied for tie samples of municipal
sewage, primary treatment effluent, secondary treatment effluent, night soil treatment effluent,
rain water and run-off water. We could detect DNA toxicity in all the samples, which means DNA
toxic pollution extended widely in our environment.

KEYWORDS; Bacillus subtilis; rec-assay; DNA toxicity; concentration method; Pow
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AmesF X hpumuF X b, Rec-assaySDZEREBFMHRER-OD N ARSI, FXRBH U HRAROZ 7Y
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WCHR->TH4, SRS, CORERZAVTREEZTIDE VWS 22k, REBRBRICAEREEEZR
FTT, FOTHAMETH., HE, BIEKOBBICLHRAIhTW A4 BHEOBERIICO>VWT., Z0OWE
BIRM RN L L BIC, B—0KFEEZ 2N 5ORFERZFAVCTZhZhIRERAR 2R L, fAERRec-
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2R ARBFEOBERAREAKEZNEIC, DNABEUYEOREE{T- =0T, Rec-assayDIRBIKA~DEHKH
ELTHETEHET 5.
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L4 2) iR BB 45 (Arg-, Trp-, RecE-, LATFRec— &9 %) ZAW., MHFODNABESE
BEOBWEFIRLT, ¥WEOD NABENEZRHT2. $4bb, Rec+FIIDNAEERITZEL
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Rec—HDEFRICENEL ., Rec—HDEFERDA
MMEL 725, DN ABEUADERRIC K-> THEN
iSO, e bEUHEESITSZ
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F, ZREMHESDN ABEESBR TR, &
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T B OEMEE BN, R angaey |81 Recassay for DNA damaging sample
BERRMAREWD,
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3. 1 REONZME

BB U7 & 5 IR KOZ BFEMARD D N ARBEAB 2T 5B, AROBREORB L. BEIR
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EPOHEBEEDP S| FHEONF LT I2MEENET I LMNBEETHI LE X, FPRTE. LOLOR
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OXFPUE & PonDHBAEDIBIL, ETMND OBEBRERICZ>TWS. Sh5OMEIZ DT, PowdiEN
RKEVWHDIEFLL CoofidhE VY, TROBBUEIBN EMNDDD, Ree+FHIZOVWTHEBOEREZFT
W3, LENST. Rec-assaylcBid BRec+ B L URec— Izt 2 #MIcit, FEERESASIBE LTS,
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Fig.2 Model of transport and interaction of environmental
chemicals with reacting sites in a living body
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Fig.5 Apparatus of concentration of
environmental samples
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e, TCB;1,2,4-Trichlorobenzene, &WHMHICR D, /2, FARFBOREZDYEAZRWT, E»5
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Fig.6  Absorption of various chemicals by XAD-2 Fig.7 Absorption of various chemicals by Blue rayon
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Fig.  Absorption of various chemicals by Sep-p LC50 values obtained by various concentration resins
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LCS50 values of different wastewater treatment stages
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LC50 values of run-off water from a road and rain water

5. ¥¢®

FFRTCHESNEZHREZUTICELD D,

BRI DOWTITEYRRME L Rec-assayDRBRIER L OBEAN S, K—A4 7% ) = VAEFREKICEEL.
BB BERIRHERCOWTIRE, XAD—2, XAD - 4{ENENTHD LOREBL I LN TEE,
¥, FROUEBBREKSORBKAMICIOVWT, DNABEEORERTV. TROLHEED URLESO
BURAK . REOBEREKZSTICHAKIZOWTHDNABEEMNEDSHhE,

—240—
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RENRL LETALEBEOTOHOT, BHBOEGHABEAKDFLTHD ., —BIHHKLE
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LRLEBHOHOLOEZRENR Y Uiz, REAEE, 1RLHEE LTEREL. 208 LGEE
EBIRED 2 BFEIEE, S5IEELEE UTEW s RE 0, ) oBENRILE, RUDS#E
EEREELBEIT>TVWS,

RXFOBERHEKIC OV T, ZEROBREXEHRROFRHAF LB BRI B R EBR R
RETHEEOXEZFATRILE, COERE. KETRAEEGICEZBEEETHD . XERBES L., F
Tz, oA TIESH 505, B UBATCHRIL ZRAKICDOWT S, Rec-assayDilBi g & Lz,

BHEICIT. XAD - 2Z2HWEN, TAOUEBOFEMDS BIHAKE L IRLEKIZDOWTIE, FlEmhE
BIZH <, HIXT - e A0 58I L BREFEIT T4 T, BERARPICERENDH S5NE=0OT,
Wunh A S v 74y — &L, GBRICHE L=, 72, MAKROBEEHKIZDOWTIES SEAMNE <,
SSAHICHD N ABEHMENEET ZAEED, DNABEEMENSSHIRBELTVWAZILHEZXS
N3, 22T, ABBICAEER2InEEICY) b Diethylethers00nLiciE L. 2B EMH 217> 7.
Wil XAD-28fr5nbnERIC, n—%1)—xcNKL —% —CRRBEE XY, KE%E 100D
MS O ICiER BTN L Lk, ZO28LE0ME D St L 2 EEFEHIC DWW T S, Recrassay % 1To 72,

4. 2 RAER

#£ 1 ICZRRH OB, E-260, T O CKRURec-assay DTSR EHE TR T, RBOBERLEKICD
Wk, XAD - 2888IC &> Tl L7238 £ BEMARE KO, 28L& Dl Lk b 0% BERAKR
HAQE L, UMFZOZHTHBT S,

ABLE 1l f Reg- f nici r m
1 nigh il_tr n n -off rom 0 nd rain
Samples Date of E-260 TOC LC50Rec+ LC50Rec— S-Probit
Sampling (mg/L) C.F. C.F.
Municipal sewage '92.12.10  .269 16.7 20.43 14.98 .27 ()
Primary treatment '92.12.10  .674 25.0 9.21 3.21 .91 (++)
Secondary treatment '92.12.10 .065 5.0 96.27 24.59 1.19(++)
Night soil treatment '92.02.21 .014 6.0 175.16 57.87 .96 (++)
Run-off water® '92.07.10 L1174 10.8 52.16 28.03 54 (+)
Run-off water® '92.07.10 174 10.8 149.06 118.41 .20(4)
Rain water '92.11.20 .114 9.3 203.86 192.32 25 (+)
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