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Synopsis

A number of bacteria (10" cells/g) and yeast (10° cells/g) were detected from three kinds of porous
particle such as pumice, charcoal, glass cullet which were soaked in the river for 12h. The microbial
numbers detected at 12h were the almost same as the numbers after soaked for 16 days (The Okawa
River) and for 200 days (The Second Neyagawa River). The microbial numbers detected from the
porous particles are about 10 to 100 times that of crushed stone. The different microbial numbers
among porous particles and crushed stones were depended on the surface area of the particle. The
porous particle had a larger surface area than that of crushed stone. The DNA band patterns extracted
from the pumice and charcoal soaked in the river were the almost same, whereas the band patterns
from glass cullet and the crushed stone were changed with the lapse of time. The pumice and charcoal
contained a number of continuous bubbles in their particle. The microbes in the river were sucked up
to the internal air-gap with water by the capillary phenomenon and adhered to the wall in the internal
air-gap and developed. On the other hand, the glass cullet contained a number of independent bubbles
and the crushed stone had no air-gap in the particle. Therefore, the microbes were only adhered on
the surface of the glass cullet and the crushed stone and developed. The dominant species grown in
the internal air-gap of the particle might be stable during the test period, while the dominant microbes
grown on the surface of the particle might be changed readily by the stream of the river and the
physical bombardment. Five clean-water units with floating body which were packed with pumice,
charcoal, and glass cullet were connected in series and floated on the Okawa River. The river water
was passed through the clean-water units for 54 days. The turbidity, total nitrogen concentration and
chemical oxygen demand (COD) of the effluent water from the units were decreased at 52, 40 and 62%,

respectively.
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3. ZAERRIIC T E LI ERDORIE
ST DL ILEREHL, BEAD-BEATER (Biospec,
Co. Ltd.) IZ AT, 107D 3 [mIALEE L TR L 72,
BEFEPDIE 200 Ry & o OERIS T, 200 A & 2
LUF OREFE0.1 gl V) > 8 A4 S A 37k (pH
7.0) Z5ml MNATzo ETeRfild, 10gBREORE
XOBEDITHE Y VEEERARIKE 10ml NA 7z,
WINOFRE KRB UTcta, B (50
kHz, 3min ON, 2min OFF ) % 3 [@fT> T, atkl
A& L TV B Rzl S B e, 155N T RiEik
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Ltd) TA#EL, @YEHICEZ X ICHRLTH
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T NI TV T LERORERESZ 72,

4. ZABEHAYH S DNA D

200 Xy ¥ o DEFICE L 2R 0321 &
L. Ultra Clean Soil DNA Isolation kit (GE ™
WATT NAFY AL AMAEd) ZHNT
DNAZHH L7z, BrAE, 10gDKE S ZBA
L O%EER L, BT ETT > TSR 2 i
Bt E 7z, 135 N7HBRE K L ml I Ultra Clean
Soil DNA Isolation kit /1% T DNA ZHifiH L7z,

kK g & T k% (mm) th= k=g
5 S5#G == 13.0 ~ 20.0 2.60 0.50
® A KILAb2200 9.5~ 19.0 1.14 49.3
AR R T3 10.0 ~ 20.0 1.12 52.4
HIAH Ly K WrIVATLTITUH 10.0 ~ 20.0 1.15 36.2
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GC-341F
534R

5'-GC clamp*-CCTACGGGAGGCAGCAG-3'
5-ATTACCGCGGCTGCTGG-3'

* CGCCCGCCGCGCCCCGCGCCCGTCCCGCCGLCCCCCGLLCG

DNAMHIE D260 nm i BT 2 BHEELRHEL
DNAREZRD T,

5. PCRIEIT K % 16S rDNA DIENE

HitE U7z DNAZ#RI L UTPCRIEICK D, 168
rDNA D V31# 5 (E. coli No. 341-536) i & 7z %
200 bp DHHFF 2B L 720 T I 1< —1F. GC
75T EDGC-341F £ 534R (£2) Z{HH L

=%,

PCRF 2 — 712 10 X Gold Taq buffer (Applied
Biosystems) 511, dNTP (dA, dC, dG, dT, %-2.0mM)
mixture (Applied Biosystems) 5ul, 25 mM
MgCl: (Applied Biosystems) 61, PCR primer :
Forward GC-341F (10 pmol/ul) 1ul, Reverse
534R (10 pmol/pD) 1pl (¥ /=Y x /¥ R). ¥
> 7 Xpul 50ng). SPW Yul (X +Y =32uD,
AmpliTaq Gold (5U/pul, Applied Biosystems)
0.2l AL, EF50ul& L7zt D% PCRIISHE & L
7zo PCRJJGIZIE MyCycler Thermal Cycler (Bio-
Rad Lab. Inc.) A\ ., Pre-run (95°C, 10min) %
1To T, BN (93°C, 60sec), 7=—1) >/

(48C, T0sec). MEMIG (712°C, T0sec) % 254
A 7 )WAT > TH 5 Post-run (72°C, 5 min) Z17>
7zo

PCRIC K O HOEFIMNIBIRE N T & 2 W
TREoIC, 7THAR—AFVEREKIZTT- T,
TIViZ15.0g/1k 7% K 517 i — R (Agarose
S, FEMEMN &) %05 X TAE (50 X Tris-
Acetic Acid-EDTA buffer, Bio-Rad Lab. Inc.) #&
ERICTARR U TIER L, RIREE R THkE) L 7z,
< — 7 — IT 13100 bp DNA Ladder (TAKARA)
BRI, TFVILTATA R (RISt T
A &4t) TDNAZYE L, %448 (310nm)
&5 L Tt E N7 DNAD KT % ik e %
Kodak Gel Logic 200 Imaging System (Kodak)
& KODAK GL Filter (ZF Y L7 <A RA,

Kodak) CHEMEWFT & ~— - —Z LLihEER L iz,

6. DGGE f##f
DGGE #7112 1d Deode system (Bio-Rad Lab. Inc.)

ZER L, ZHANREARIX. T.0MRE (Bio-
Rad Lab. Inc.) &40% (v/v) FI)V L7 2 F (Bio-
Rad Lab. Inc..) ZZMHA(100% (v/v) & LIz E &,
ELUKEN FIEIIC20 550% (v/iv) &5 K91
P LTz, 7I)VIE T 7V IL7T 2 K (Bio-Rad Lab.
Inc.) BEMN, BEXUKENAMIC6 M5 9% (v/v) I
HEEEERY7ZULVT I R VERNESY,
PKENSMHEEEIE 200V, ykENEFRT6 h, vkENEE 61°C
& L. IKENEERICIZ 0.5 X TAE Bk % F iz,
VKB T 1. 47 )L7% Syber Gold (TAKARA) T30
min 2B L., %548 B10nm) # RS U Tt s
Kodak Gel Logic 200 Imaging System ¥ KODAK
GL Filter (SYBR Green/SYBR Gold A) %\ T
i A Oy fa

7. ZHENMRKMERELLKERME AT
LZE@EBE KD KE R
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WEFZAREE L, BEEICE Y vy,
d—)V R, R =7 75 EIFR/KOTINEED
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MU 7238k OKEIZ. ZTHEKE 75
(HACK##, DR/2500. 73/CtERE) ZRVWTE
=% (BMREEE) . 2 > (PhosVer3 M@
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EOHRERDOERFEIL
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Ekd, FEEHT10°~10" & 10°~10° cells/g T\
RORPOFERH & REFZ LIS K ELE#HIED O
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F1/10EE UM E N EDh > T,
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cells/g DHEED R E N 0D, RERITEE
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DR DREFZAL
¢ FA.@, kA HIZALv R, BH

Yeast cfu/ml
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I, MEmDMIE LTV, FC T RCEEE
KNt SERF12IFM T &I 3 HEFEEZ
HIE Lz,
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REREICKERZHIZED SNAh -7z (K4, 5),
ZIERRINIC LR D LRI DI - Te v BER
ICH 10° cells/g DB D & Nz, T b OR
EHS, FJINCHERL TWAMAEDIE, 128
W &S D TR T INC PhiE L 72 BORHC A
ETEAHTELRALMCT AR ENTE

YOI 1205R % & 7 BRI SALERLRYID 5 M
ENTMAPEROREFEEN, BERCTH- T
TEMS, IR LTV A MAEDE. TR
HOXRBICHPMINET B ENTEEEER
SF R
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T4 IWVLIERENEZ b N5, FAIIOKS Emn
DHHEBICHEAL TV AHMEWI, BkEmIC
KeEYp e 2 e LT, RIS U TRk z BEE
LBELTWA EEZ BN, 5 LEVE, M
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VIR ENTLE S, T VLIFENEE.
KAV AR D EIEYRENER LIz T 1 )V I
KAELT, WL TW5EEZDNS,

F o, e THRREIC S TLERDRYI D 5 280
HORHENZE 5 —D0HBE LT, BMER
SEWNEZBND, EROZSVEILERLIRYZ KIC
DB e, RLTRLEKS T, BHIEESKTK
EELRN BT, cokx, JKBIgEEL T
BWMAEDE —ICERNEE TR LIPS, 22
BREHEICATET S LHEAIL T3, BHIERRIC
KBKOF N LT IERETH B eh b, ZILE
RORPDZ AN IRiET 3 &L IS EEEL TV 3
WEMNZ, KE & HICHREHICZZBRNERIC TR EUF
5. WOERET 2 MEY TEREREICHE L,
Wi 5L EZbNS, ZILERIRYICIZNEE
TZERENH D, FOLDERERNKENVDT,
EROBENMREIN L EZ BN,

4. KNSEELBERICHE LIcMEDD
EEdh

RIS U 7 alEHS s U e A OFR IR 2R
&, 120FRT%A 5 16 HH X TRELAHNHD 5
nizhoie (K4, 5), UL, MEBICLEN
{TH, BOMBIRAH L TOIATREEDNER B
NB, e, ERNEMOREIAH L IME
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X6, KJINCRELEAE KR SHHLZ16S
rDNA @O DGGE fiftr

Lane 1~8, 84 ; 11~ 18, K% ; 9, 19, LBk

ERELEES M, 7F8~—74—; Lanel, 11, 05H

#% 5,15 25HA% 6,16, 3A1% ;7, 17, 6 H1% : 8, 9, 18,

19, 15.5 H#,

DT, FNIKPSEIBENIBEORIMDTZ
LW, L7eh> T ZALERRYINESIC AN
WA LIRD S & HEIVEREIC 2% L #HIIE N5,
ZI%B L. IR D BB SUE w1
A EM YIS, BOBENEZIL T < AlkE
P,

F T, AL 7R S IEEDNA Z T H L.
16S rDNA O V3§ I 7 PCRi% TH1E L. DGGE
AT L7z A EARKRTIE, ZELIZDNANY R
NZ—=UhEbNTz, DX D, PO 3 HEEIE
ERIUSA =N, 6, 16 HED/ SX—
Vi 3HBEETONREZ—2EDULAZ> TV
(X6, Lanes 7-9, 17-19), Z#UiZ6. 16H% D
BEENEL L 2R LT W5,

—J7. S ALy FODNANY RIS &Z—2
. BERARICHANS EZEERRE, NV
RIRZ—VICEBMMNRD BN, BAPAKRT
BLELTWESHBETON N Z—28, HHZ
AALw FTENRZ—DNLEL, 6H & 160
WKRRA BT\ 2= FRLTWE (K7,
Lanes 7-9, 17-19), WrADDNA/NY F/8x—2
. RO 3FEEORLRD 55 NF 2 —
EDb, EHIKRLETH> T (R,

WEBICZERRD R VA T, B IEFa OE R
WKULOETZTEMNTE RN, EHEICELE
HEE. JIIOFRNLERICE > TN <,

12 14 16 18 M
123456789 11 13 15 17 19

6 20
g
o
L]
o]
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N B
I #
of W
F\
=)
z

v V

9 50

7. KNNCRE LA A ALy b EREH B
H L 72168 rDNA O DGGE fi#sT
Lane 1 ~8, HFAHLw b 11 ~18 #4a:9,19, 4.
BRI ZFAE U 285 Lanel, 11, 0.5H%#% (Sep. 26,
05) 52,12, 1 A% (Sep.27) ; 3,13, 1.5H1% ; 4, 14, 2A% ;
5,15, 25H1% ; 6,16, 3H% : 7,17,6 H1% ; 8,9, 18, 19, 15.5
Hi%.
EONEEICEFH T EEENERE NS, Lz
Ao T, BRAEINELLRERIZ. NEEEEZAD
N3, £z, ZL OZERMINT L72RE THERE
NI AA Ly Mk, RIRpEmE RBICH
LHLICDIHREEDIERE NS, BeaictbRs &,
AT RAA Ly FTIEMALICEEENERE NS D
T, BHENEET 50, FRYAE £ TEftmic
EENEKE N ARRPBERICENS &, HED
ZEMDE > TV EEZENS,
HELEHEZEOBEESEE ., 204 H - £{b2W
PR S i TE AR, AR OWIR(LZN 7%
IREED L B HERT 2 Z LD R[RET., SHROUIEE
73‘7#7’:“50

5. ZHENRKMERELLKERML AT
LZE@EBEEImEIIKDKE R

TR OBEIZ, TAKDB%IALF L, KE
b=y hEEEBE S5 LKOBHENKE S
ERUZE (K8, Fie, WAKICIZ1.5~2.0mg/]
CEBEOEENTEN TV, FHHKDFY
PR 1me/1 ITIXF LTV e FIAKDRZEEE
FEik, TERET 5 RE59 5, AIEREOMR2ICH
I 5B EWED. WAOBHE ORI H B O ST
KRS LabEs e, REFEZBASEVET
HoTem, FRHIKOWEE L, R HBOMEISTEC
BEL, FEVIZHREI NI, FAKEFHIKD
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8. KEEa=y b7Z2EE & 7/ [[IkDKE

SEFEENMSEH LR LIy FOLEER
FHI340% T, MHEKOESEREE FRERMEN
WCETHENTER (K 8),
FHkOL2Y VIBER. TAKD10% LNMET
Lah-7 (K8). £V YDORERMEN - 2R
AT, by A7 LOEARRICEA U TR
(=277 7K., N:P:K:M/6:40:6:15, HypoNex )
M IMEY AT L@ d BKICHH LTV izr]
BEMENEZ 5N D, NS N O TR ER
EARTH S0, RO &S TEW
b, RN SEH LY U BHEY X7
L) VRERBEFERTEHEAILTWS,
Fith7kod COD &, HAIKD 48% ICK R LTz
(BrZEZHR62%, K 8), HMit/KDCODERZ, MERE
Fr&REE595 . AIRIREOMRSICEET 2 BRig AU
b. WHBOIEEOFAEHNOMEEN] IS TiED 5B
L BRICIKOEE N, RECHEEIN
SEF S NIKEREN R, KER LY AT
LI FE U Te Z LB RDIRYINC S U 7= EEYIn,
Ak OERR ) v EEb L. BEYE SR
BTEWCEDTEKRTAIENTERLEEZ T
%o SEWFELUIKBER LIy ME, KRB
B, HI XAy MrEFMEREN TR
HRZAWEZMiER 1=y F Th b, FHe
T BIRICIEDNAN, KGRt TEbNEZH
W, liB/kE L=y b NICERIICHTTS C 2
XoT, KEHENHIRETE S0 TERL, 21
BERCIRYIIC R U T 2 BB KU/ NET
AOEHMEL T AL, AN TEYEENEE L.
EUNC KB LE LTKEH LY AT LIMETET %
R TE S,

- T T - TR K
C I

SHEEOLILERIRY (B, Kk, HIAH
Lw b)) ZRNINCHRET % & 12K %I iE 10"
cells/g DAIE & 10° cells/g DEERF VR H & N Tz
AEEAB6H CRJID 892008 CEZEE)ID N
T, MAEMBICKELRZHIRD NG > T,
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