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Distribution of Fluorinated Alkylsubstances in Aquatic
Environment of Osaka City and Effects on Microorganisms.

Hiroya HARINO, Masaaki KITANO, Akira OSHIMA, Jyoji FUKUYAMA and Choubei IMAI

Abstract

Perfluorooctanoic acid (PFOA) was detected in the range of 18 - 530 ng/L (mean 200 ng/L) in
water samples from Osaka City. The descending order of PFOA concentration was as follows order :
Kanzaki rivers>Neyagawa rivers>central Osaka City rivers>Osaka Port. Perfluorooctane sulfonate
(PFOS) meanwhile was detected in the same samples in the range of 4.4 - 180 ng/L (mean 50 ng/L). The
order of PFOS concentration was as follows : Neyagawa rivers>central Osaka City rivers>Kanzaki
rivers>Osaka Port. The biodegradation of PFOA and PFOS was tested using the river die-away method
at the initial concentration of 1 mg/L, but the concentration slowed no decrease during the 37-day
experimental period. In Ames test, no mutagenicity for bacteria was observed in PFOA or PFOS at the
concentration of 10 mg/plate, nor even after S9 mix addition. In growth inhibition test compliant with the
OECD guideline, growth inhibition by PFOA in algae was not observed, but the test suggested that PFOS
has potential growth inhibition activity.
Key words: PFOA, PFOS, aguatic environment, Osaka City, Ames test, Algal Growth Inhibition Test
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251-600ng/L DR HSNT=DIE, 3 KD AT,
ftix 150ng/L LA F Tdh-o7z, BEEE 1511, ik 17
HEIZHARE O RO 7 HUSIZB W OKREZ T
HELTWD, ZDOLXD PFOA ORI 0.24-47ng/L,
S 15ng/L Th-oTe, B 2 (I SCRICZ DS &
NTWAHREHIZI1TD PFOA DIEEZ R, KK
RSN EE, ZhETHRS - THRESN T
WHIREDFIPFHN Th o7, KIE EPA T 2R 410
UM T EDHEICBWT, KB ANFLRENT
WO A OREIEI K 2RI T 2 OX R L~ v el

20

18

16

14

12

10

HRHSEE / =\

%79

301-600
251-300

0-50 101-150 201-250
51-100 151-200
RE (ng/l)
1 KRIRF IR B L OB EEIZB TS
PFOA 3L PRFOS D 48 %

PFOA V) PFOS



SREFZZ -

T500ng/L&ZRELTN\D, ZiLe 700

RIEH AT 2SS & g | °

WEERBRTAL BBLEM B KB DB
WAL TR DB ThoTo, HK w00 L %

B2 1D PROA O & 2R ﬂ.e'lé %

Lol RS s EbES, £ 0[]

260-530ng/L (3F-14 338ng/L) . > = 200 [

WTERJIANK 100-140ng/L. 100 f

(739 12208/L) . KIR AT =88 e ¢ Kb RN
7 30-92ng/L (*F#4 70ng/L) T, TY—i FR—)IT &0

b KA o 72 DT T o FURUAR Sl SEEEEES

18-66ng/L (*F-#J 32ng/L) TH -
7o WEED @KL T o 7o il
JIAKIR T, MG CIRENEL, D
T CIRIT—EDRE TH-7= (R 3),
VAN i1 e N S v I S I = Y (e 7]
G THRHY, EOREHNERNLTND

2 lKIE KBRS

135 PFOA DD Erifis

530

KEEDKPHRAL THDHE THD, K
BRIFOHGER K EHDE TOKEDRE
FEIIMOAKIRIZEE R EVEERL TS
ZEND, AT v R R GWEE T
75 PFOA MAZDOKBIZHHL TWDAf
REMEDSVRIBE NG, DK D IR 1112
TEAVIAA TNBEZAN/PNRED EiiET
HHZELIND IMAME TIREN EL<R o7
CHERICTX D, TH O TEETILIEE
RBEOETHEDLNT, TDK%,
TEATFTKR DA IROFLBES T | AHiFE) 1|
AT A IR E I MG 1/4 BREE

<

278 o7, WIZ, BRI KK O B R /MG e 250
TETEBENE T, ZORKELT sh }
KBTS 50 PROA DFAREZS | \\ 0
5, REEHMIIEcE v Fhots Lo

‘
r
%2

A TKOES
O HRkithm

HIREDRERAETHLDENT | KK

B3 JBRIAr) 1 7 P sk

B1F5 PFOA D43HR

HINI T PFOA O] I~ A&
WTINZEAERNZENIMN 2D, i
BESITHO LT, ] 0TIk
A LT,
PFOA &IRIEEIC PFOS DEELER 112

A /AR, B RIS, C # =EHE, D THME, E 5 HH48, F BCHE/ME, G A
—HE, H %8RG, | |ARE, | 5B, K EBEB, L XS R, M XE
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PFOA BXT PFOS DEEFMEL Z 572012, =—
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PFOA PFOS  pH COD A&

SS  T-N NO,N NO,N NH-N

Cl-

PFOA
PFOS 0.001
pH -0.339 -0.411

COD 0.061 0.664 -0.273

) -0.013 0.313 -0.003 0.544

SS 0.044 0.360 -0.085 0.571  0.987
T-N 0.015 0.832 -0.551 0.693 0.378
NO,-N  0.004 0.315 -0.290 0.529 0.112
NO,-N  0.03  0.687 -0.544 0.470 0.329
NH,-N -0.012 0.646 -0.220 0.851 0.219

Cl- -0.374 -0.471 0.842 -0.493 -0.250

0.446

0.098  0.401
0.409  0.942
0.213  0.462
-0.342 -0.561

0.183
0.620  0.150
-0.151 -0.535

-0.331

n=23, FRRESIWEIL, AR 5% CRiFHICA B ThoTz,
PFOA BX X PFOS RZ D = 3 PFOA 33X T PROS 230kt & 9 A28 LR A EUBR (= — A R5ER) OfEF

L VBRI EICR LTI R e e FEVEXTTE
A L7 T LS o o W'E LS GEEK) 0.1ug/plate 1pg/plate 10ug/plate
PROS |ZBH9 22 REEDOTTAIT  —Somix  PFOA  TA98 29 31 36 37
A i SC D3 foe W) DA LR D DY TA100 117 124 123 109
PFOA 122\ T, fRETEME LR PFOS  TA98 29 38 39 32
WINOAE )DL T VTR TA100 117 110 100 105
T, KIBEB IO CEBIE T 1s9mix  PFOA  TA98 25 24
TR A FH R LI ol LA TA100 94 108
SHILTNDL16], AR 2 23R PFOS  TA98 25 20
TiX, 2O EITE R % TA100 94 92
IREIRNEB 2 BND,
5 BEICHT BHECONT 270

HEHIPNIZI515 % PROA 35K 08 PROS O i :(5) 000
D HHEEE ORIFAE 6 17T, 2vha— L0k 0.5 [ 50%
BB 24 WERE, 48 WERD. 72 FER O FEH LT LLiE 0 0%
FEIEEE p iE 1.08+0.37/day(meants.e., n=12) TH- _/E? 0,51 L _50%
7 \; -1.04 L-100%

PFOA ZIRIILTZATIE, 3-100mg/L ETORMEIC . -15
F5UF 5 V1) L BB 1 i — L oD B i !&51 20
Z LY, 1.29-1.33 /day OFEPHIZH 7275, 300 80 151
g/l T RGE 0,43 /day Thob, Biflo T 107 100%
3 & MK SN BD LT, Dunnett[17) 0% 0.5 0%
HEBRHRIT D = R L L Y B U 4513 2 H : e
ERH T2 L2 5, 3-100 mg/L ETOHPHTITILIY (1)3 l\; "50/2
I P AT B TR R P SRR 59), 300 me/L I AR B
TIIfERER 0. 1% CH R ZEDRO LI, Control 3 10 30 100 300

PFOS Z¥RM L= TiX, 3-30 mg/L K15k BEE (mg/L)

WA E o b — A 2% LT 48-63% D
0.53-0.68/day (28X 72737273, Dunnett[17]00% &
PBHEIZ R DME TR B 2A2Z RO T-(fa
5%), L2L, 100 mg/L TOHHEFHIEEE L —0.01/ day
THY, fERFE % THEZNBOLIL, SHIZ 300

6 PFOA 3L PFOS (DI FE L el 0D br HaTH 3 fr

(£S.E.)EDEf%
n.s. AEZEZRL(P>0.05), % *P<0.01, * % *P<0.001
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mg/L TIZELHFIH EE25-0.77/ day EREIETL, 1&
BRER 0. 1% CH B AN RO,

OECD[14]Tl%, AGIT 3B CHIE T DL ME D
BRI 100 mg/L ELCEY, ZOREIZBWLTE
PRI AR FE O R 3 AL WA 2, k%
LAY X e SR AT L oA PR £ | T R N B
TU%, PFOA (25T 300 mg/L (23U T HEEFE
B NA LR o7208, 100 me/L (2381 D L HAFHIE FE 13,
avhae— LV ERIBELR IO, BEEP
subcapitata NIES = 35)IZ%} 9% PFOA OatEIT e &
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L2xL72235, PFOS "Cl, 100mg/L 123311 % -k
SR FE13-0.01/day &, HERRIERDIEINAIZEA LR
P, — 5T 30mg/L LLFCiE, v be— L DRI
LR E IC A B EZNRBO NN ->T2D T, P
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ORI O FEI I 2 Le A B O FHHME 2 72< |, F7-
P A E P ORRZERIPHG ISP I D725 TVDHD T,
PFOS 129\ T 30-100mg/L DA HLELT
WD T BC,y H IEHEIZ RO DMLEN B D,

F7- . MNAEHEEZE S . PFOA 38X PFOS 78 i
FE£ (100mg/L LA 1) OBFIR I HEFE L 7= B damfa oo
HZE N O R T R T e MR 23 2 < E A
DAL, ZOMEMITFHIEED bz PRFOS T
BEE TV, FHAFHIE (21X RN\ iy C AR B
B 5 2 QOB ATRRIE DS RIB STz, TERERYZR
FEFNZE DIIVRERNHEDOMNICHOWTITHFE AT
IERATHLIN, —2oO@EMEREBOB B LT,
L1 OBRFBSETHD,

IV iR

7 v HFRLEW THD PFOA BLTU PFOS I,
KRBT OI )RV B D 2 < O H R TR &,
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O PFOS OFRAEMNZ L D3RR EIT o722 A,
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