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Figure 1 Electropherograms showing the bacterial 16S tDNA T-RFLP profiles of the BAC samples
before and after backwashing
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Figure 2 Differences in the relative abundances of the major 16S rDNA T-RFs before and after
backwashing

fluid shear stress causes such changes, though these changes might be due in some part to replacement of
activated carbon in the top layer with the activated carbon from other layers by mixing. Some
microorganisms may be easily washed out, while others may remain, resulting in the reduction of
bacterial abundance and changes in relative dominances of microorganisms in the biofilm. It is possible

- that the T-RFs whose relative abundances decreased after backwashing are derived from the '
microorganisms that are easily stripped off from BAC by backwashing.

T-RFLP analysis of 18S rDNA fragments

Figure 3 shows the electropherograms of the eukaryotic 18S rDNA T-RFLP profiles before and after
backwashing. As well as the bacterial T-RFLP profiles, the eukaryotic profiles were mainly composed of
the same T-RFs of the identical sizes; however, some of the T-RFs had different peak areas before and
after backwashing. Clone analysis showed that T-RF6 was derived from the protozoan
Cryothecomonas-related clone. T-RF14 and T-RF24 were associated with the protozoan
Cercomonas-telated clones. Cryothecomonas and Cercomonas belong to the phylum Cercozoa, which
includes many types of organisms that exhibit various ecological and morphological features (Keeling,'
2001). T-RF25 was found to be derived from clones related to the phylogenetically different protozoans
Echinamoeba and Lecythium. The protozoan Gymnophrys-related clone corresponded to T-RF26. It has
been shown that both Lecythium and Gymnophrys also belong to the Cercozoa group (Nikolaev et al.,



2003). On the other hand, the metazoan clones related to Chaetonotus (phylum Gastrotricha) and
Paratripyla (phylum Nematoda) produced T-RFs of the same length as T-RF7. Clones corresponding to
the other major T-RFs were not found.

Figure 4 shows the differences in the relative abundances of the major 18S rDNA T-RFs before and after
backwashing. The relative abundances of T-RF7 (the metazoan Chaetonotus- and Paratripyla-derived
fragement) and T-RF22 (unidentified) decreased from 7.6% to 0.9% and from 15.9% to 7.1%,
respectively. On the other hand, the relative abundances of T-RF6 and T-RF14 derived from the
protozoan Cryothecomonas- and Cercomonas-related clones increased from 15.6% to 21.0% and from
3.0% to 11.0%, respectively. No large changes were observed in the relative abundances of the other
identified T-RFs (T-RF24, T-RF25, and T-RF26). The increases or decreases in relative abundances of the
eukaryotic T-RFs suggest that backwashing also causes changes in relative composition of the eukaryotic
community in the top layer of the BAC bed as found in the bacterial community. The eukaryotes
corresponding to the T-RFs whose relative abundances decreased after backwashing are possibly
susceptible to backwashing.
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Figure 3 Electropherograms showing the eukaryotic 18S rDNA T-RFLP proﬁles ofthe BAC samples
before and after backwashing
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CONCLUSIONS

In this study, we used T-RFLP analysis of 16S rDNA and 18S rDNA to evaluate the influence of
backwashing on the biofilm community developed on BAC used in a drinking water treatment plant in
Japan. The enumeration of the bacterial cells attached to the BAC before and after backwashing revealed
that 36% of the bacterial cells were lost after backwashing. Analysis of the bacterial and eukaryotic
communities associated with the BAC in the top layer of the bed demonstrated that the relative
abundances of some T-RFs changed significantly after backwashing. The increases or decreases in the
relative abundances of the T-RFs suggest that backwashing can provide impacts on the relative
dominances of microorganisms in the BAC biofilm. Monitoring of the biofilm in the recovery process
after backwashing and examination of the effects of backwashing on the biofilm community under more
controlled conditions would be useful for discussing the results obtained in this study.
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e RREICTLY ., FMOKEFKPIZZ )T RRARY OO L« A= R MRIFET B Z & 238
Lk iRo TWBHE, REBEZOL TEENREENR+TS CTENERBBIN TV Y, ko
FHEEAVWEEETH, EPREOERFICLY T —F OEFEBRN 52 51, BAkOE->2 Y7
ARY U AKEITE U R OBBRAECTHS, LhLERb, BEDEFEMER 5,
S, PRVWENTI R7FBRITLERERNBOND Z LIRS, KRB, FEERDITHEH
Enfod— 2 b2 IR, BUKESE~EETIE S OEHRINEES =10, BoEM R
BOTENR TS PCRIERTEA LI RO X 5 B % BRI R 2 3R & LT,
2. WEMSRLURESE '

FAEIT 2006 4F 11 A, 12 AICER L, AEMAIT., BRI L HA 3 —&TINIoNKRI
B3 EEREORRCHET SRR OABBIEESH TV AERID 1) EF (Do
). 2) JIF (EEKE) LREfI03) g Lz, X, K 200L 28K &2
TS EREATHY F L U BMF AT P 2 — /L (FLAR0.1 o m. AR 4,000cm?2,
ZHEUA IV £AVT VEROESE 175ml ) ICEE LS, BEREHI 2 HBIL, —Fit,
NEHECED DM TV D ¥ a BEEAEGE E L REMR E— XIRIC L 5B BT ehikie
BIZ X VBMERE Y ER L2, BV O—FIL. 7 U7 L AR) O b F— 2 FOEETF (RNA)
BRI L, ERRE () % C parvum BH% v R & FWT NASBA IEIZ X Y hsp 86 $HI 4 1B
LEBRRToT, £/, BERICEAK L7 40L ORBEEANEI U T RARY SO A F—2 X D
BT (DNA)., i L. AspT0 kA xt5 L LT PCR 88 L7-%, HARSIZREL, KEn
U—RBIZLDIEETFRORELRITo 7
3. BRBIUEE |

SO EIAIE L RNA RINEIC X 3 ERBREO— MR~ 1 107T, BEHBSERETE, +—
A MRIMENGRBRICEIT D4 — A F OEMLERN 7T~15% LK< 100L Y OREH 1L TH-T
LEBEBRBE TR V7 RARY PO b - =02 NIRIETE ok, —F, RNARHET
Z. 2#E, 3RBT1~5M,/100L 04— X FaRHENT, £, hspT0 ZRHBEEFE L
TEBETRTET o7z, B—1 IKBRKBOBERETT 5, /Bohfe vy FEAVieREn PR
FORRI12A 12BOFEFHAE 11 A 16 BOEF)IHEORE 751 Cryptosporidium parvum t
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3. BREUNER
SPNEIEFEEI OSSN, WHEFEER RS L R X 1 I1TRT, ST, #KiBA TIX 22
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T3, HIRBETH -, —F, R2A #5HEROLTEHE LB ki A A% 45X107
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Bokif A T3 2.0%, ¥k B T2 24%THD, 5 50OEKEOENEEGGED, [EBFSSEEEL T

RIS SRS, SRR OK 2%IHEE /2N T EAVRS T,
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#2 HiEEKk 16S rDNA OHFEHEBSROBR

B Jo= b 40iE -3
[Accession No.] BiL&Aes (BEas) ok E DR
L3 —0f %)
Al B [AY559429] Porphyrobacter donghaensis strain SW-158 a-Proteobacteria 100
A2 #® [AJ556799] Comamonadaceae bacterium MWH55 _B-Proteobacteria 98
A3 %EH  [DQ241397] Leptothrix sp. S1.1 B- Proteobacteria 96
A4 A [AJ007857) Mesorhizobium sp. HB5A4 a-Proteobacteria 100
A5 % [AJ007857] Bosea thiooxidans strain DSM9653 o-Proteobacteria 94
B1 A [AB162081] Denitrifying bacterium W48b a-Proteohacteria 929
B2 #® {AJ556798) Comamonadaceae bacterium MWHS5 B- Proteobacteria 97
B3 # [AF235997] Alpha proteobacteriumn F0813 a-Proteobacteria 100
B4 %BHE [AYB26639) Acidovorax sp. '6.5 MW-10" B- Proteobacteria 100
B5 [=] [AJ864853] Afppia sp. J44 isolate J44 a-Proteobacteria 99
'B6 =] [AY568510] Afipia massiliensis strain NW-12 o-Proteobacteria 100

HAE

“HREGH |

Ao Bo
AL i |

BR1 MkH A LBk B OAEMIEEREDEI ORISR, LRERENRO TRFLP 17 & 58907

BEORESER, Bk A DERN S35 8 (A1—A5), ¥7KkiE B OEtERD 513 6 %k (B1—B6) %157,
HEEHROD 16S rDNA OHEMHRROEREE 2 TR, BEZIN/~#IT, 9XTa-Proteobacteria,
B- Proteobacteria \IZ& TH o7z, B 112, A8 A, ¥k B O4PNEtEGEOMIERE% T-RFLP
TR LR %R, BED TRFLP /Y —2HEd 5L, WHIILETS T-RF 2% HET 5—4, €
ORI ZERNRE S, BEEKIZOWTS TRFLP - THTL, EPnsthRisel & o#%it-7, K1
IZBWT, BERRR ST I TREF IHR&GZTEEL . AI~AS 34T 5 TRF I3, B7KIE A DL
HEERD TRFLP 707 7 1 )UTHERTE-DS, E— 2 BEDMV TRF (93bp, 567bp, 798bp %) 17744
THMKIIERE N o7, ¥KkiE B T3, Bl~B4, B6 BiskEH#E X s TRF & 4AWiEtExD T-RFLP
TO7 7 INVERSTERS, B5 IKDWTIIREY TS TRF ARSIV 7. Tz, BKE A, Bk
B 317, AUnEtEREEID TRFLP 707 71 )V BEkeLISA D TRF AR, EBEREEE L
TRIETE2HERICIIBRAND 2 Z EAVREI Nz, BEISHZWLMERO—IY, Planctomycetes %
Acidobacteria \Zif& TH 5 Z EHHER - 2,

4. Hidw |
1) AYNEEHREEENSRE U THIBEBRAFR R L /2 & 25, (HRISEREI SMBER DK 2%ITHN T
B ENRENz, £z, BEESN/-¥R, X Ta-Protecbacteria, p-Proteobacteria |\ & TdH o7z,
2) YNSRI OMIBEREE & Btk E: TRFLP HRiC k> TR L 72 & 25, (ERREMIE L LTIkt
| SRV HIERE OFEATRE S, IBREORFEHRT D 2 L0TTE.

BE R _
) FHS (2006) A/ —IEIERIEI BT EEERIIEEREYREOS FEYREIC L 28, § 57 BISEAKGERFRERSH
TR, pp.264-265.

2. FBS (006) LYNEILHSAEIZHIT HRUEYRERGOREIHE, 55 40 EARSEFSRER, p3T4
3 RIES (2001) KOMEBREHIEEREN T3/ DN IN TR HORE, FOUBGENFFTER, Vol 52, pp.245-249.
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Or# EF(HufReERHZR) B  AK(ELREERBZEK)
e - (BxREERFER)

1. [FL®HIS
AEETRBEDFR L ZERROE RN CEREE L REEZERNAEE ST bR
TWVWAER, TD— A THERHBFNHEOREKCHEBRAERDEICLL Y, BRIEALZD
20E S BEROEARZERTIZ LbRkDoN TS, BERNOKKEFEEKICEN
Tix, BREHOEAREBILIZOWTHEA RRYEAZNRITONTE Y, BESRKLEOE
ANMZEBHAKKEDHBIIMZA T, BREERBEEDA LV FA =4 ) IROEREEY
Talb—var, HEFOEEEAZICLIEAROZDHMREEICEIY, —EDORE
LEIFTn3d, LrL, BEERRELZ T2 LI2X-o T, HEDEMNSFE D, BKE
BICBIT2MAEYBEMEORT 2 VIBKT 5, BEEREBECEBZEZRS & & Hic
RIS AKRBIZB W T L MAEM RN EE LT KE DKBEKZREET D LHER D B, KL
Tik, BR2BRBERBE IR 2MAEYDERMEEOREIC OV TERNMBRNEIT o1,
2. EBAE

EMBEE=F ) S EBTHAT=a5— T/ ¥—% AT, BRNICEIT 84D
DfTE - WEZZUNICER L, T=2a25— 07274 —3, FT7RABOMBESL EE
KT ATHEREIN, Bl N7 LAONBEICITRRA 20 2 BRTED L HITRoTWVB,
FAE L CENMERERBZREAEKZER L, FARET MY U AE IR EEER
FRUUARRMTEZ 212K, ERKROREKDEEEREENZNZEN 0.0mg/L,
0.1mg/L. 0.5mg/LAi% L2 X HICHAEL, 4 BRIEFENICT =27V T 7 ¥ —~@
ALz, 72720, BKBIAE 34 BB IX. R TORMICB VTR EBEEREES 1.0
~1.2mg/LIZ Eif, R ENEVEOFBERR L L OEERREZAE (B 1), KA
BE% 1I0mL/SICRE L. HEEMZ2H 1004 (BEWIL) & Lz, RBRAFOMEHIRY
H—HREXA b & L Bl KT L% 180rpm Df E CHER X ¥, fiiiE 50cm/F), AL 20mm
YT 2RKENORREZBEER L, £REKOKIRIT 20°CRTHE ICHERF LTz, TRAK,
BHEABLUORBRAFEZTDIIMNE L-BEYWEZB 2BROBBTY 7Y 7 L EREDOFH
AK, FEHAB X ORBRAREICEIT 32— REE E EBFBEREZRIE L, BlE X
RERBFEICEL, HBRZME T R2A 2 VW T 20CT7 BREE L,

3. BHRLEW | |
£. HHRAKDKE 27T, KBUNOKEEBIZOW & 1 RAKOKEHARER
Tid, FHALAEAKDKEIZ L B8, BICIAEYFEE (F91E)
HOEE L5 AOC REIIFH 199 g/L THY ., BEHRD KB 19.6°C
DR EH & E_THEL, ﬁi%mm&mﬁ%ﬁb%fw pH 7.95
KETHhHolmt 23, TOC 1.35mg/L
REARAOUBFBMEEEDR. B 27T L5, AOC* | 199ue/L

WENOBRBEREREICRO TS, BRI S ITEM L NO~N | 24mg/L
TW b DD, 15~20 HLABRIIEEBN/NEL Y, EEM] NO,~N 0.036mg/L
I LT, BB 2 RBR N RE OREB I MM PO, | 028me/L
HETREEREE 0.0mg/L RNE LR, BEHEEILLY XA I D EIRIRK
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AR OIS IH ST\, BF
# (16~27 B) BT LHABRARED
HBRFEMEEEIX. REERRBE
0.0mg/LL T 6.5X105~3.1 X 106CFU/
cm2 THVEBEbLRENo7, 0.1mg/LL &
0.5mg/L. DFEIX. FNEH 6.4X103
~1.3X 104CFU/em2, 3.5X102~5.7X
103CFU/cm? L o7, BREBEEREE
0.5mg/L TREBMPKE K . ALERM
EMENRTERENTZEVWZ D,
FHAPOMEDIOWTIL. RBRH
RE B LI BMEDRHEELZ b D
eEZHNRD, B IIART LI, &

FEFREE 0.0mg/L, 0.1mg/L 0)%@‘ i,

HEX R & RERIZ 156~20 B TEFH
WWEL, EFH (16~30 B) DOHEBX
EWEEEIX TN TN 3.4X103~8.0X
105CFU/ml, 1.6~4.2X103CFU/m]l T
Hotlz, BREEFREE 0.5mg/lL Tl
BMEEVIELTWVWSM, 20 BAZKRE,
OB EEREEICBITAMEUT 25
L. BE T 2.3X103CFU/ml Th -7,
35 B A, RABRAFE. FHAPE
HILREEREEZEDEEEZIT
B LTNWBED, —FRRbOTHD 5
BRI CRIE L/, £/, ZOR, #BR
F&RmE. A E bIZHEBRFRBMNE TIX
BKT 2og BETMH 7=, —iXHBHE
TIERKT dog BET->TED, KB
FEMBIERREOEICL2EE
B—EHEICE_T/hEWVWEWVWZ B,
4§tm

WMEHDOHERB L UOFHATR

VX, 15~20 B TEFEHICE L,
EFRRICBITHERBFEMRE DN
ERITZ. BREBEREE 0.0mg/L O
BEITH~RT, 0.1mg/lL TiT 2log
2. 0.5mg/L Tix Slog REMHI
=hi-,

8. X H #

[ srEcHEz |
- 5

-
[
=

[ F%i80.5mg/L
L |-o—F%i50.1mg/L
- %150.0mg/L
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HiTHA_T, 0.1mg/L. 0.5mg/L & HiZ 2log FEMH =iz,
BREERRES 1.0~12mg/L & LT 1 ARBAT S Z LTI VMAEHOHERL X

UMt 47K o DB AE MR BE 1R L 72 3

(3}“%5@5’&] () BAEKERE -
-®), TR 15643 A
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OXMNBETF (RBREXER) Al 2EHKF)
BiE B RBREAFER) i #E ERRFEAER)

1. ZU oI :

BREOKEKEEE CIIREEMEDICETAEAEL T, ) —RAEK, 2) KBEO 2 HBAMNREZN, K
BRARIIBLWTRBEREBETAZENEDSN TS, BKABOBRKREBETHERHEBZITOI LXK
0, BEMCESREY AV EHBLTWSDITH BN, RSN MEDZ I UDELREDITHRT
BEMERIERPIIBELTVIONBRTHD. INSOYEDI S, /5 ARERBERS T /NI T
U7 ORI ERRRS TH 5 ) RE 8 (Lipopolysaccharide; LPS) I3, £ENTHWRBERIEZERT S I &4%
HoNTBY, ZOEPEE (T RMF2 ) MU TER  UERBTRENICHRSRONTN S, &F,
BREICRMYVEBRATAIIEREIDBREBRARKEDO) A/ AEED I EMEHIND, AEEFICSEIT
BIVRMFIUBELT VNN —KBRESOBBEAZFEINDDHEZHDD, KRIIHFETDHI R+
IUEHERRE FAOBBRRIZETIARARIKELSNTNS 2,

X517, BKFOLY R+ OREABRBIZBI2MEDOEIE, HDVWIKEIBIELT INIT
D7 DOABREREICLVBRT BN H 2. FRRTIE, PRAEBELR S KITKEKPIIBIFST
RrFI o 0ERE  GEREEFMICEN, TR MRS DO OBRESEEKEKPREZASHIT S,

2. WXHARSE L URBTE mgmgﬁm %m%nﬁmmm @RERBE
2.1 HKBEILDOWT
FENRERT,EEH - BNKZRMSBUKLTNS A
BABTHD, FHERIT, BEA BRIV > - EERAR
55 BEBKLERRTS 5. AL, 2006 11 AL EX ﬁ%ﬁmh{%&&ME v> )
V12 A3 EfT o /. BKLE T 0785 NTHRKRA R Y— T
ChEEILICERT. BABRIT, T 250°C, 2 KR O#E R 2 2
BENBICEIDI ORI OFRERELETNSI IR Bl NREROMNEIO—EFKRIY
FRALE. BEESINLEHBOS B —HORHEHIDONWT
13, HENBE L TREEEEEZBEET>RE (FAREF NI TL005g 2 ANTA— b7 L—TRHE
L7=H I ZBICEA) IEDOWTHRIEZT- .
2.2 MERE |
FRAKREHIA CRETTHLRD 4 BEURIRUTICRTEEBORIERTo .
1) BAEMRE . — RIS (ERIEEAREHEL ; 37°C, 24 B5R ), BE/BARBME N (R2A WIREHK ; 20°C, 7 BA),
SR (BRI DAPI@S- ST IV 2- Tz oA Y RV TIREE)
2) 2HHIR R (TOC), SENR T IEEE (E260), pH, BEE
NBIVRIFV EBIRMNI Y
BLORMFIUEHORBERARBOSES2ZHNT, - BBI F R+ 2 ORIER, 14,000 rpm, 10
SEEODBLEBOLEERAVE, TORMIUVBEBOREL 80 C THRELE. T B2 UEH
ORIEL, BT M HMERMEARS LAL (T RARS —ES-50M, E{L¥T¥)2EALEIZY REA M
ik ( hF2h 55— DIA-MP, ELETE)ICLDTFo k.

3. EBRBEREER

EHETIE, TVRMNF VUV EFOBEERBIEICRZELTBD BRI ODSEBET R hFI 2
EELSIWEEBEDERICES LERETHEETDHEI ORI VRBEEZDIEETS.

BAKEBEBICBI S MEDHEERE STV R UESHOELER 1ITRT. TR 3 ERE
EfF-oRREOFEEERLTVS, BAHIZBTAEI K MR O OFHMEIL 751 (EU/ML), BT R F
F3 213387 (BUML) Tho . BABRICBIB NS OBEEEII, § 70 ARBIIREEEENTIE
WL, ChSDORERNS , BEHETRE L BEDFHE (—REER (SPC) - RBFEME M (HPC) - £EHK
(DAPD), BLU R FI 2 BT R+ U HICBE - HBRUEBICE D BFIREEIND &b o k.

(622)



8. X ® #H M

R BKLBABILEIIHMEYR - IV RNV VBOEL

. [ -memmseo) | aRpmemmere) [ s@moae) BIVEr¥YY | BmIVERFLY
B (ctu/mL] Bz (%) [z mEictu/m B3 2 (96) | M= il(celis/mL)| BRZ 3R (36) [ E(EU/mL)| BRZEEE (%) [RM(EU/mL)| BRE (%)
BUKOfHERN 1144 22572 8.96E+05 56.22 35.63
/K 1359 0.0 17534 0] 845E+05 0.0 75.11 00 38.73 0.0
ARARFmMEY 1481 -9.0 22972 -31.0| 9.91E+05 -173 78.16 -4.1 38.41% 08
BRI 255 90.2 1502 1224 2.01E+05 935 11.63 88.6 5.67 845
2E21B% 63 141 590 5.2 | 1.35€+05 79 10.26 18 7.30 -4.2
AV rnEs 0 ~47 ] 3.4 1.05E+03 15.8 6.645 48 7.04 07| -
SR BEE 5 -04 238 -1.4| 2.28E+04 -2.6 10.98 5.8 ‘844 -3.6
EXEN®R 0 0.4 o] 1.4 | 5.07E+03 2.1 9.66 1.8 11.82 8.7
*REEL, BUK~2E 5B Hﬂwéﬁﬁkahfmzﬂowﬁﬁ%m¥ﬁﬁ xy/mgaﬁoﬁﬁkawrulﬂoao

HETHSNERRERLTLS.

SEABTOLARBITZFHRERIT, BT RMF2 2T 86.2% (78.1 ~ 92.8%) THo DT L T, ik
IRFFZ T T9.5% (65.1 ~95.5%) EHETEWEZRLE. —F , MEDSHEEENSBEHR I N2 TGk
- EBERIT, ~ RS T 90.3%, IEBRBEHIE R (HPC) TI1.9%, REBTIZ820% 2o/, TNLOREREMS,
E%I)Fb#9>®%£$m%§&®%ht&<—ﬂbTwémtﬁLT,%IyFb#>>®%£$mﬁi
B EAWTEHR L ETTREEROT N ELEROTNOFMICABT 5 Z ARSI N,

FOHRDOTV NBICLDBI ORI CORBBRERIZN2%ICELEDHOD , EHT R F2 2T
1280.5% EHFOEAMR SN0z, ISHIT, BERIIRBIN-EHRLUBATIIBI R | i
IURFFEBIBATDIEMREINE. EROFANS , 4/ P UBIZE D BARPOEYELIEH R
F(AOC) IXmL , TDHEDIEHRAEIZL D AOCIHEEREINZ I EMHENTNEY, ThEBKEAT
EXADE , RIDSTV MBI LOMEMNARELEINDZDOD , BHRICRE L AEEBYEREREL TE
R ETHEDMDIERFAL, TORFRIUBREFELTNREEZSNS., SEOEKREIL, Rapala 5233
L7z Bk RBREBICRIZIBRIRIMFIOOEBEFAUHMEZRLTVS Y, Z0hiZ, BAEHROIEER
WHAKTRIRISDOBAVRESNEN SR ZENRABICERINTEY, ERRTEHELNEZERELS
T3, BEIC,BAREBITED SPCR HPC & Wo I8

EEREROTHLO0, BTV KL BT 0REaN 2O
T, HICHRET S K NS UIAT B ZIARENE, TO _ a0l
RRIT, ERLBICL O BAEDRBSABERY, TV R o
£ OBBEAEABREMREND, X 151
TS5, BT RS hOBEI Y R hELINEDD
SAOLLER 2 ITRT, RESBUEORKTE, zoxE § 'O
DVEBIRbFI O EUTRPIBELTRBZENR R g
AN, E5I, BEEFIRGSHD IEHESRLER L o
FBENOBRRESRD 00T VRIS SRETIR, BT 0
SRRELCOURMETT I &0 5 , MENMBOKE %%’*‘ S @* @ @* o
(TR / RIELRIE) E T2 R b330 OFER BRI B %.&\ & 3 “% ,{&'

B L TWA Z Edmxans,
X2 $KMQﬁEkBH61/hh$>y
4 BHbic HFEREOEIL

EHRTIE, ABRKBEZHREL THKABBECBIIBENBRBIUVUL R CEHBOELEH
R, TURMFIOOBREFEEFHSMNICLA. HIZ, BERABTOEI THENOBHBENR DL R
FFROMBRIDBIE, EBEBEIC R MR COFERRIBEDARORELZRRL,  HFALBEOR
BTREDREAENERT ORI ELTHERETDHIEERLE. S8, TNSDBREREAT,
IVRbFIEERELKREKBBIBIZBENE=SY ) VRO HBFETH 5.

HEE e TRV W A BKBEAE S IICERT 3.

&£ MR : 1) Reed; C. E., Milton, D. K.: Endotoxin-stimulated innate immunity: A contributing factor for asthma. J. Allergy Clin. Immunol.,
108 (2), pp.157-66, 2001, 2) Anderson,W.B.. et al.: A review of drinking-water-associated endotoxin, including potential routes of human
exposure, Can. J. Microbiol., 48, pp.568-83, 2002, 3) Polanska, M. et al.: Investigation of assimilable organic carbon (AOC) in flemish
drinking water. Wat. Res., 39, pp.2259-2266, 2005, 4) Rapala J. et al.: Endotoxins associated with cyanobacteria and thexr removal during
drinking water treatment. Wat. Res., 36, pp.2627-35, 2002.
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Measurement of UV dose by chemical actinometer, by Masahiro OTAKI, Yuko HIROTO (Dept. of Human Env. Sci.,

/Ochanomizu Univ.)

1. iz

BlziL, HHEBPIIAKBERSHZLLT, Z0
KEBRBPZTHRFARE, bLIIRERLZHE
LiewnwdLEy., —BRICBEFHICXZHETIXER
RRBRIEIZE LY. (b IREHTREV 5
WHTEHDHDOLDOBRERJETHDH1D, BEROR
HEICBITO2RERSH, FRILLDIHORHRZE
BReRFE2RBEHOBEMITMEKTILERS D
NHETHD. BlOFEE L THEBAKBROZIT -
IRINVX—DO2ER—BIHET S Z LT HBRAE
BiIZiT2 3. REHERBZZOEZDORAEFETHD
B, TITREOREFE L TEEXREHIZOWNT
I3 5.

2. LEAEHORE

KRN F—2 RN LI CZRISIC L - THHE
~NEBT B LD RDEREEEETS. BRILEh
THEBFRIIHTEERL-DELEOES X ETFIL
LorWwi D —RIZ—EFXFHEEOTTIH, ZOEF
INREI—ETHD. o THBHEIZERL-DE
BERETENE, BRNINEXREFEZEET S
TENTED. ThBMEEXEHORETHS.

3. BABBREAEICAVONAILESLEFH
REHRLDE LTV UBSEN Y UL BERD
32, ZhizkoRER (HDR) KREhs L2
HBFRICERT D Fe2HEL, BFHENLET
FREZEETHLOTHSD.

3K;3[Fe(C,04)s] + hv
— OK' + 2Fe®* + 8(C,0,)* + 2C0, + Fe** (1)
CONEBHIIABRMBESE L (BFRERF),
AR FFBIIZ7=F 2 bl v ESEORREIZ L
STHBCHETED LV RMEZHELAEBRAIEC
IHETESHASNATERZ. LL I OBERIZE
EWVWEREY (250nm ~ 700nm) RS LTLE S
DT, BABREZRELEZVWERIZIX, FTHXOE
BEETHED, BRATTORThERLR2VE W
IREEIBDHS.
REHICAVWONEZOMDILEYE % LLTIZF
#¥75.

1) Reinecke’s salt (KCr(NH;),(NCS),)

EEA SR (3000m~700nm) DY
HEZICAVWONEN, BHIZALETHD AL,
VaUBEI Y UL LFRRICAEEEZEIT T
RELAZThERLRVWE WS Gz Y.

2) uranyl oxalate ((UO,) ,C,04)

BT 2% EEN450om LT TH Y, 4K
FEDOHZHBLETELINEFTHDLH, BY
BWOREIRRY 7 THB Y.

3) RuAXY ZEEBEYY U A(K,S05)

BRENEFIZEL, 300nm L TFORIZDAK
ST BT TR CHLRIATE 2 XERH
Thad. RISICEY HB4ERT 27, pHE
BIZk-o THBICHETE ARE, BHFEEEN
EFBRBENRTVRVWEEFNERLZELR
WEWHIEFRLHB .

4) aviLH Y v a (KD

IURBO) VL ERXEIRDHILITIY
BFNEL LIFA5Z ERARETHS. 300nm LA
TORICOZLRIGT DD TR THH
HATE3. REIEoTERTH=Z3 vIkA
B, 352nm BAEIC THBICRETE B O,

5) 7 Uy (CoHy;N,O6)

EBOEBRELRTHLOT, £ ~0OEE L
WHBANGEZB L, MEARAXORIZEI
BEERBNWEEZLND N, BETFIRENEL,
BRESBEWED, BREJE TRV EERIZE
L,

FROMIZIE, Z oI A TV —
VLB, TYRVEUREOBBELREINT
(ATl

4. EABHEBELIF~DOEH
{bEBREHICAVONBILEDEORTFINERIT,
BREEEICL--TEDS. o TEARHEZETE
~DERAREZHBICE, HENRERDI T VT
ToTHEAMRKECRERD. HEEBELLTAHL
BB L DEVEEKBITIE, TORFABEI
254 nm IZPR LN A BEENXTH D, > TILERER
FHAVBEAITIE254mmICBIT A EFNBOL X E
2hiE+HTHB.

—%, BHEAKBITOLS> REERXDOS VT2
WABAIIR, TBRESh32BEBEOHIE 21750
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», THBCHROHIBEDORE! 21T5022 X
SC,BATIEERRIRELS. 2BHREORAE]
Db ThHNE, BERAXRZ MM EEERTOEF
REOHBEMEZAVTEETILERDS. HEIC
PROHDIBEOHE] 21T OB EIL, LEOHE
BRI, SEROHEDERLZHELANDILERD S
LEZLNEY LALIDEEFERHLETH
FHEEOHBEDELREMNRFERBED TELV LR
ELEBRCORRITEN, £HBICL->THE
BOWEEDRIIZELLARVEWVWIEE L HY, =
DRIITHBRRHNEETS.
LEEREXOREREL, £ ~0OFBLWVWOEA
PoEZDE, MIBROICEABHMDEOT TR, &
BOBEHETHDI YY) PR, BRIEEHIZBY
THELTWADOTERRVWNEEZLND. EE, KX
B L 2EMEBBEEREOAEIZY IV LVDOHE
BREBEZFAVTAETIEVOIHERENH B 2.
DT VNDABERERBVBILERBHIZOVTHAN
A, TOEBEFIRBIIENVDE, BERGEILRD
WONTEFIRNELELIRBZZ N bhof, H1
BTN KBROBREIZBITHIETINEELTRL
bDTHD. LPLELVERED IgL 2B TH
0.026 LIEVMEIZHE > TV 3.

0.03
[ 2
%om[
=
0.01

i i ,
0 1 ]
0.01 0.1 1

VI UNBERBE /[gl)
K1 vV VRBROBELEFINR
5. £YWREHLDEWV

LEHHRORD Y ICENIRBEZER D> TS
BEDEZRCDFENEDREHTHS. R1I1EMA

FEORFEETLELDOTHS.
£1 (LEREHEEDBREHOLE
{LEREF AR ER
B 72 B HEEMLUA —ALL
BREHOREN Buw B< 2w
B E & R UL Y il

ILERBEHOBE, —BICENARXREBRR 10%
REOBREBAND-HIC, BRHIEOKRELSTHRE
BICEREIhfd L TRAREBEZRET S0, H
EENDDRIBRRHE=IAX—THB. —F, £9
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BEFT, HEHF~HEFE/MmML OEPRFREDE
Ri2DT, BAKXFBBRRIONULOBREA VD Z
ERZN. ZOBEIE, BN RNVF—BETITRL,
FBRNEZRALX—2KDB LKAV, o ThHE
FEFHIBERE, KEHICBVWTERLTWE L0,
ENABEBNOZAXINVE—2BIETHITITE
Xzu,
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WAIREZTNIE, £DREHOL IR EFEZF-
LB BHERRT A ENTAEEARDTHAS.
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Methods for estimating injury level on £ coli inactivated by ozonation

T SN K HEE
BROKLFRE, 74 7HA T AR, RETFHIRE

BCEE
A AN TIIpHIC & > TR DR A I =X LV 7odIZ, HED IR DIRERENTE WWE U S FTRENE
BEZOND, A AERER U KR F B OEH CHIE LT 3 Z ic kD ZORELV- VL OERYHE
ETAHELRR Lir, TORR, EpHR TR, BEAY VI 3BEDCREDTZHITEHEEINH S HE
HF, FAAFVa - VEBEREH TIIRHE SN RWBIERKRE < 20 | HEDROERFHURI 22 5 FTREtEss
HBHN., EVOpHETIL, BALHDIRNT VHNVRIEREE 20 | EHHEOERII NI 2D Z b T,
ozonation used has different disinfection mechanism in a different pH ,and the difference may cause different damage
on the microorganism. In this research,it was examined by comparing the results of 3 growth media when E. coli bac
teria inactivated by ozonation. As a result, in the low pH region, there was significant different between count by
Desoxycholate medium method and TSA It may result in over estimating of disinfection efficacy. In a high pH region,
strong oxidative radical made difference among them smaller.
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Primary Investigation on Rapid Quantification for Heterotrophic Bacteria Based on the Amount of Newly Synthesized DNA, by Yumiko OHKOUCHI
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