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Nonylphenols(NP) are substances have been linked to reproduction health as
environmental hormones. They can interfere with endocrine systems, and
cause infertility. In commercial cleaning products, nonylphenol ethoxylates
are common components of nonionic surfactants. Nonylphenol ethoxylates in
the sewer discharged into the sewage treatment plant are converted into NP by
the anaerobic microbial degradation.

This study is aimed to investigate the amounts of nonylphenols in sewer and
dry sludge obtained from a sewage treatment plant, using improved acid
hydrolysis to pre-treat samples and using HPLC/Fluorescence Detector to
determine the samples and concentration.

Our results showed that the acid hydrolysis was a better pre-treat method for
sewer samples, with the methodological coefficient of variation of less 7%.
Nonacid hydrolysis was better for sludge samples, with the methodology
coefficient of variation of less 5%. The highest NP concentration among
sewer samples was found in the effluent water (14.94 pg/L). The highest NP
concentration in dry sludge sample obtained from the sludge digestion tank
and sludge cookie was as high as 200mg/kg. If the sewer is directly discharge
into the environment, it is likely to pollute the nature water system and affect
the aquatic life.

Keywords: nonylphenol, nonylphenol ethoxylates, acid hydrolysis, sewage

treatment plant
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s+ £ 5 220352885 293-297C 0 FI A E AR G M 0 A E
FARAT R AT o iR Ap BT RO B EE o L WY ke F R F A
MR EA4TE KA F e 0 2 ¥ kP B (fluorescence detector) b ¥ ¢k Sk i B
B (UV Detector)siag g & { & o

R G VR T Y kR Y T 3 o A 2 AT R A E

P 2 A RORRERRIpER A RB AR AT KRB A EERE -
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ki
oy
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Fr

AFEF2ZPE 3 BN DRPNEEHREY I AFH LT3 E
FHRERE > PREFAFEHAET S TN ERER Y 5T -
Re b PRPENIAFFOREA LT L ~ §F L4 8F 0k
SR -0 A s R AR PV i g S PRV IS ST e
FHFALFT AL LT AFEAT
Flp AR 2R FEHEAeT (B 6) ¢

CEFHES TR P e e i DERGF DA E g T A Y
2z H e

SRR RERRIAE L AP A A DRBIETH
Moo LA EE R EIT R R A TERIER » SER S ek B2 BLE A R T A
FRakR 0 VR A RORIEE T A RREET ERAR o 2 18
ERFBAFF R REE A fR*  ARBER LI AT AFTRERAT
- R FE PRGSO 2T Ao
2 BBV ARRER B H T R ED o & BRIERK R
Fah ~ KfE2 B R Z RfEZPFR > U REFER G FIEE o

wos RER GO RERE R R AT B R RIERLRA

3

BELBAF A BE A2 IAFHERARE
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=24 ST 45 M >F g4
7y i 1T TR 5
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P8 HkABEE RS
2-1 Ftey BEEER R P B A TR

TR gL o7 3 XA B K RIE R 0 ORI PR ehde g 5 AL

2N

13.6% » 3% ¢ = #cA 35414 B 7 0 5 R d@raF 2 43.1% © rJ2ARR
Bk 2 B A PRI B R RIER F HEREE ~ RE T - F Rt sk
£H Ao

75K TR R 2 JRH 2 -k 4 iR PR (Hydraulic Retention Time,

HRT): @5 &2y 803 [ podoimes £ 1.6 B @R F# .50 ]

S 64 P A B R 1.0 (R 5) o

% 05 G oRARIERE L E 2 R ey R

fn 8 KA B RERC) )

WAy 0.3
A7 ST 1.6

9 5.0

s 6.4
I 1.0

KE 152036 2 ok
5K E 52746 = % o )
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2-2 BER T EEREILE

FHREFZTREFL P S RIS KASTRE BAIZE 2 T A

Fhat o X PHYBREIS I EPRFDLT G AT DL E o T

FERPFRFRZET = % 0 42w 5 2008/11/14~2008/12/17 £ 2009/2/12 = % -

FHRE AL M e K A SRF P () ~RF # () =

N o) :‘»i‘.| T » v S = ‘WL, = S e =N = s Y4
IDOLIIN) HE- SPL RIS S S S I/ ;fsﬁﬁ‘ﬁ o s WA E R S AR AR e

[y
i 7K o
HTL K

fAm = sk P At P At

I
(Z
|
;‘Tl:‘-
&

CRTER N o R

B 7 kAR FERE ~

N

FRARN P SR FEEE AR A S L SR

FH A7 2 NIEAWI09.51C » R F L AV 2 btk B 54k 0 3¢
B LR E A2 A T2 AR T R AT § F9 - B

WE A2 A 5 2R 5 LI % o 1R R (Composite samples) i~ 3¢ i
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FHEE  ZEREEFRE2PRAL BRI PLI[YFL - 2T FLFT L A
RIPFLALT At LM > TR iR 4

FHREAL2EEIFHRE > S TELASER £ ATTRAD
FJL S 5s o F kPR A A0 045 pm B iR 0 £ VR R ACH FO T

ERRER- P RAEALT CBAFEREREr 0 ER 45C

“—
i
g
oy

N~

EEF R RS 2 TIERAZ AT o
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DS 8-

I

(1) = &£ % p~ (4-nonylphenol > 859 p-isomers > Fluka > USA)

(2) = % 7 *= (dichloromethane » HPLC & > Tedia > USA)

(3) # i* @ (hydrochloric acid » Sigma > Germany)

(4) & 3 * 4 (sodium hydroxide » fr3k & 2 1 ¥ k5% € 4+ > Japan)
(5) % it ? = (acetonitrile » HPLC % > ECHO > Taiwan)

(6) " B% (methanol » HPLC % > ECHO > Taiwan)

Fr& -RHREH

(1) & -kizH (thermostated shaker - Model B603 > Firstek > Taiwan )
(2) # %/ EF B (funnel shaker » Model SA-31 » Yamato > Japan )
(B) &4 A BT % (ultrasonic cleaner - DC400H > Delta » Taiwan )

(4) %< #5(centrifuge » model 4000 » KUBOTA - Japan)

(5) HcE % T (microbalance » ER-182A » AND > Japan)

(6) #tif 3 & T % (Vortex > Vortex-2 Genie » Scientific Industries » USA)
(7) % F k¥ #&E (N;evaporator » six-port » CRS » USA)

(8) #3134 g A (glass filter > 1.2 . m 47mm > watertman GF/A » USA)

(9) By pesd 2k A (cellulose acetate » 0.45 £ m 47mm > ADVANTEC > Japan)
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I8 @ARE

1. 2 &3 -k ¢ 2 Millipore % 3vir A4 4 2.4 g3k > 2 T e 182 MQ
fem o AFEF 2oKRRIBE S B oRpe @

2. IAFHEERR I AFREF 1248mg NP BT E D
100mL > fie = kA& 124.8 pg/mL 5T R F R EER 7R 0 F 530 4CHkd
FIFLR o

3.0.6N Baza % P 12N AP SmL v 4e » 4844 100 mL 2 4 35 -k » fie

B A 06N 2 BAEA R o

24



Y528 -0 PRE

(1) ",’TT 7€ % % (degasser » DGU-20A3 > Shimadzu » Japan)

(2) ¥f (pump > LC-20AD > Shimadzu > Japan)

(3) kA& p #;2 » B (autosampler » SIL-20A > Shimadzu > Japan)

(4) ¢ +42 & ¥ (column oven > CTO-20AC > Shimadzu > Japan)

(5) ~ 3¥ 1L (column > 5 m 150x4.6mm Cg * Supelco » USA)

(6) & & ¥+ E(cell temp controller » RF-10AXL super > Shimadzu > Japan)
(7) ¥ % 1P| E (fluorescence detector » RF-10AXL > Shimadzu > Japan)
(8) 4 #7 #x 48 (data management > CLASS-VP > Shimadzu > Japan)

(9) & sk~ sk k& 3+ (Spectrofluorophotometer > RF-5301 > Shimadzu > Japan)
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DRl ARAR e E - ol
T-1 A 45 R B iE R

B R A EAT REFREEGRBEAFIAFECES o & Df
BoApr g bR A I RRE S AT ERMET R Cgr TRIFNREL
Bz A 47 0E I o
2 EOKfES T R

VIR R AP R PG AT e T i AH D TRED T A
Moo R A R R ERSE R EE A ERER 0 SRR A ok B2 EB A R T K
FRoaukR o TR AR RE A e ORRATE ORAR LR 0 2]
LRIFEAEFKRIIR L E At d BB EE AT AT RALT
F - BT o FA LR R IT R AR KESSET G
7-3 A7 R 2o Btk EE 12 PR

KSR IV E R X e SR LA L RVE S = S I FiE=J: - X
Paf ~ RfRzZ B R E -RfRZ PR > M REERGa EFER o
7-4 A3 2 B EREZE E FI(QA/QO) i
7-4-1 & & Rz =

IAFFHRERRIIBAIIFRREEISBRERER -8
W RT3 EEE 0.995 1 o

7-42 P Z B P B2 RAEM A AR
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R IRAFRAN S 2L HRCE AT OuER ) BRI AFRRESR
7% te e P (intra-day)% 2 p (inter-day) » 14 % »i 4p & 17 R 35 e § 6 1§ P B
AR R e FRPEZREPEFLHREERE -
7-4-3 £ PR A ST E $1R05

P OAEFREER AT REOELLE ARV LR AP Y
E 44710 BHEATREE- T QCH A o hfrt st dil e At
FQCHAZFTME ~ RS d 2 AE 3 R %L Bl (CV%)-
T-4-4 B 140 PR PR R

B 1R LA £ B4 L3R5 1 € (American Society for Testing
and Materials, ASTM) ez s (TP o FBHEF R i F Rk MER 17 10
SN AT AT AT Bk e i (T3 R o
T-45 i dew o Rl

@ﬁ?k$W${?%§%&ﬁmﬁﬂﬁiiag¥@?ﬁm%ﬁ
B REERLIE R R A AT WL L g b
At S HG Pt w 12 5 (%) °
7-4-6 s 4% TR

IAFFEFRRAGTE A4CEZET  FIRT AR 5 %

PEHREGREU BB 28 X 2GR R R R o
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RN R e

i

(%)

Fh e T E G R BT LR R AL R 2

CHLBEBAEARAE A2 I AFHERSN o X AT SR

SRR Rk R R

/4

S EER R EE AR RSk E SR I AL AR o

/4

EEEA T2 3 EF IR G REFET ATk R AR -

/4

KA RN T R F L B

/4

KRR 2 i b SRR
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P& A RFEE RS
BT A F 2 RRA R g KA KRR IIEY k£ R o B

%k (excitation)#x i & 5 268 nm > x4tk (emission)d F E 5 304 nm o A

4y

BARF T A g kiR A 812 B F R 30T T AT AY

N
S
d

Bt Lg o 38 @A £ H R LS TR BIE(E 6) o

%6 AT EHREIER

HPLC/Fluorescence Detector  Shimadzu System

Column C,g column, Supelco

150 x 4.6 mm, 5 um

Mobile phase Acetonitrile : DI water
=8 : 2(v/v)

Detector EX : 268 nm
EM : 304 nm

Oven 30C

EX : excitation

EM : emission
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Fo® S EORRS BT LR
2-1 FokRApa-kfED 27 7R

YA R RHE A TTRR RS 0 AT 2w RIS (TS o B8
B2 BF G R RIE R 2 ik o Ae ~ 0.5 mL 0 0.6 N B iFRge o =
S B R ROk A R R LAk S 3 AT R T

o B%ded T

RIS - Ts
S S L% LA e FokEACV% 0% Bk .
(ug/L) EENCE S
¥ - = * bk 6.55 10.23 1.84
bo e 12.07 2.53
EHEE * e e 4.15 7.11 1.18
bo e 491 3.56
¥z = * e e 3.92 3.01 1.41
bo e 5.52 6.65
Z &I R b 4.87 6.78 1.54 1.48
bo e 7.50 4.25

Z A B AGOKERKR S S e fok R AT A dT R R kb T

iR A R 154 17 o
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2-2 FREARKIED 2T AR

1R R R TR RIS > L AFT Y 2w AL S TR AT o BB
£ 9 O E R AR R 2 5 R 4 > 4o~ 0.5mL > 0.6 N B AL (FAJE - A =
PR LGRRAAHERR Y BATA KL 3 AT E R R (F

o % drdk 8¢

F 8F XAk AEKIRRER

AT R R SEESE
S RIS Akt CVe tpA4 R N
mg/kg-d. . UELE S
¥ - = 3 4ok 230. 31 0.78 1.02
se i 234.18 0.72
¥ o= % 4ok 93.16 0.79 0. 87

s 81. 50 0.84

B =T i5 % be ik 161. 74 0.79 0.98 0.95

S e 157. 84 0.78

B AR RIS S A fK R F e oK iR T AR A 45 0k

BRAZEZ < Tl BEs 0987 -
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FZ & AR RIES 2 ik iE 2 RR

PR R DB B R RILR K e 2 R R R DR (T 4
f& ~ pHS ~ pH3 ~ pH1 £24c » 0.5mL 2. 0.6 N #ps - H pH & /] » 1)iFpk

KRR R AEAR®RR 3 AR SRR o

% O pH B 555 K A 5 Boak 2 1 i

fL B AR R R (Ug/L) ok R SD. 5ok R CV%
7 4o 4.86 0.12 3.01

pH i& 5 5.48 0.20 4.43

pH & 3 5.65 0.29 6.40

pH i 1 7.03 0.19 3.41

be e

6.84 0.37 6.65

0.6N 0.5mL

CV : coefficient of variation
S.D. : standard deviation
n=3

7 4efk ~pHS ~pH3 ~pH1 &4 » 0.5mL 2. 0.6 N Bz Tk R & 5
% 4.86~548~5.65~7.03~6.84 ng/L > % B 7 #c(coefficient of variation, cv)

A8l E 3.01~4.43-6.40~341-6.65% (% 9)-
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32 KBBESkFEAZTEF 2 LR

BPEREF A EE ORIk FF AR ER(EET
50C ~70°C ~90°C) T @pe k2Rl A L4 %R = 3> AT g%
AR LY R

310 KRBT KB A F Bk 2 1 R

R A% ERuEL) SokfEASD. Fok#EA CV%

R 3.75 0.17 5.69
50°C 5.15 0.16 3.85
70°C 6.82 0.32 5.88
90°C 6.16 0.34 6.78

CV : coefficient of variation
S.D. : standard deviation

n=3

FET50C 70T ~90C2 L3k R A% 5 3.75+5.15-6.82+6.16
ug/L > % B % #c(coefficient of variation, cv)4 %] 5 0.17 ~ 0.16 ~ 0.32 ~ 0.34

9% (% 10) -
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33 BFRBESkEAZTEF 2L LR

Lo SRS L LE s I O -E LY - RS Sd SN I N 2§ €20 o
(Omin ~ 30min ~ 60min ~ 90min ~ 120min) (% B f-K (2R3 » % * £ 4 2%
I R N T

2011 B BES RHR A BBtk 2 b i)

B A2 %ER(QeL) Fok#EASD. FokEACV%

0448 3.47 0.19 6.80
30 & 4a 4.23 0.19 5.52
60 %~ 4& 6.91 0.39 6.92
90 %~ 4& 6.82 0.24 4.37
120 & & 4.77 0.19 5.02

CV ! coefficient of variation
S.D. : standard deviation

n=3

Omin ~ 30min ~ 60min ~ 90min ~ 120min 2. T ¥2k & & % 5 3.47~4.23 ~
6.91 ~6.82~4.77 ng/L > % 2 % #(coefficient of variation, cv)4 %] % 6.80 »

551~ 6.91~4.36~5.02%(% 11)-
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Fr i 32 B RES ¥ H1(QA/Q0) HuE
4-1 ¥ & Serud 2

AFET AP RATREGERBESR > L LE G I HBRESR
PRERITH(R 8~ 4 12) g EMBIT N kS o i HeI R
PRERERIF DM G B RETZE S 0999 RESERFERS

2.1~171.2 ng/mL » $&-# 50k & A %] 5 171.2~57.1~19.0~ 6.3 2.1 ng/mL -

5000000

4000000
3000000

2000000
1000000

0
0.0000 0.0500 0.1000 0.1500 0.2000
8 2ok B (ug/mL)

Bl 8 TAFHFIRESRESR

212 T AFRRE SR SUE R BT

o 5 g A REMERFT RIS E

IA¥E y=27881829x + 12747  2.1~171.2(ng/mL)  0.999
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42 P2 R p B2l
I AFROL T 21 PR T E AT R BT AFRIRE
%% (171.2~19.0 ~ 6.3 ~ 2.1 ng/mL) & ¢ P (intra-day)% £ P (inter-day)'? &
P AR A AT RAE L H kBRI E A ATIRER R o
- kP FZHREEfcEEY
WP ERAAZ D - ERETR L ANBRA P B
ER (1712419063 ~2.1ng/mL)2 I A FHHRE AR >3 p p A
WA BARPERFEREE AT B AR PR AR
FHPIREER > T3 EEHEIE(CV%)ZE Erld(bias%) o
R PR R R
WRPFAAZ: - RIS NBEN MY B
R (17121906321 ng/mL)2 I AF e L3R R p p A
WA B RRERRL AKX B AFEEE DRI R
BFHRIRER > T3 EHHRE(CV%)E Frxld(bias%) o
Bhded 13977 0 A 21~1712ng/mL 2 kR FFIP 2 I AFHE
MoFE 4 A2 WM R(R™>0.995)°F I P 2 B p A4 2 A (CV%)
5 Rrgid(bias%) k7 R pEME R SFREIL(CV%) S 12.8% £ i 5]

3 10% 0 & T M RIE(CV%) 2 Bt (bias%) y v &< 2 F# RPN -
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2 3R EER D F 2 AR

e P £y
JE B (ng/mL) Tl o g P byl
TR R L CV% o bias%  TIEHEEL CV%  bias%
2.11 1.91£0.07 3.66  -9.81 1914024 128  -9.71
6.34 6.24+0.24 3.84  -1.60 5.9940.55 9.18  -5.57
19.02 19304025 130 145 19.23+0.45 231  1.09
171.19 171.00£0.69 041  -0.12 170.98+0.58 034  -0.12

adF FEt(CV%) = (2 i £ /T 320k &) < 100%

b. 2 FE 4 (bias%) = [(T kR —E 7 ER)/E F Ik AE] % 100%

CV : coefficient of variation

n=3
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4-3 EREF LT ETE 4

FHERET AR DREFREOEIMEE AT R 0 A
FFpEadr 10 BikdTpE- & QC A » &/t HEAITRER >
BT QCHRAZFTIRE ~ %G 2 A FRZEE ik (CV%) >
4o 14 o

EREFLAPETEAIRREEE  FTER RS FEAERRZ
& & ¥ (standard deviation, S.D.)4 %] % 0.05~2511.38~2657.78 » /% & P& ¥ ~
A w fF L R R Z %R T Hc(coefficient of variation, cv) 4 % &
0.73% ~ 0.15% ~ 2.53% - ¥ B %HI=2 | > 3% > d ¥ *JF% NERFERFLSITE

7oA R R .
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14 KPR AT ST SRR

QC #

CV%

7.07
g (A ) 6.99
6.98

1719830
A A 1717839
1714841
102156
REE R 106681

106834

1717503.33  2511.38

105223.67 2657.78

0.73

0.15

2.53

CV : coefficient of variation

S.D. : standard deviation

n=3
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4-4 B 0 PR LR IR

B RHR LAY £ B AL % 15 € (American Society for Testing

and Materials, ASTM) & @_3& (T3R8 o F B8 24 § R af Kk B 7 10

FERAHT 0 E A AT T

LR S

WP FY(LOD) & o 384T

WapEl = 3 x

TSD.: R A EE A

VLS SRl

i

I

n=10

—— X BHMBERER x LE

B P EITPEREEAR 1S R RZE MBERER S

2.1ng/mL > & #7958 2 g % G fF T 320 5 63430.09 5 & X (standard

deviation, S.D.) 5 5436.37 > 2+ & #7i8 i PH&*Y(LOD) 5 10.8 pg °
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Z 15 B RHEIURIEE %

BHE R
HE G TR D. % LOD
(ng/mL) p: B S CV% OD(pg)
2.1 63430.09 5436.37 8.57 10.8

CV : coefficient of variation
S.D. : standard deviation
LOD : limit of detection

n=10
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4-5 i be  fT I Rl

Forew e X RRF AR R RALIAFET AL 5
BopREAL LR RAEAT ot LR F BEF A raRkie
FUaARENIRAFHEC L IR BT R ALY RERIHRH AT

R A R R S R

e w e F ()it B AT

A5t ie B
”T e ;1'{ _3, (%) = X 100%

e —'Fr'jflt e &

KPR AR e R AR R T R ALK 300
«ﬁiﬁﬂi%?@ﬂ@%ﬁiﬁw%lm\ﬁ\ﬁrgﬁ$ﬁ?%$i
BE aul i 806847 77.0% > T3HF4ewirF 5 80.8% % B ric
(coefficient of variation, cv)4 %] = 1.25 ~ 7.11 ~ 3.53%(% 16) -

ARG AT FRIB AN SR AT AL RS 300
PRI AT P OEA R L 120024 pgo Fhow eI 2
Loou i 82.077.7% X i’—:’;‘,"j& e w e F 5 79.8% 0 % R % #c(coefficient of

variation, cv) 4 %] 5 0.64 ~ 1.68%(% 17) o
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%16 kgt ke w e Rl %

o Arfded ATEE SD CV  Fptewifed  FHfitew foF
- (ng) (ng) %) (%) (%)

% 130 105 1.58 1.25 80.6

¢ 65 55 550  7.11 84.7 80.8

i 33 25 1.67  3.53 77.0

CV : coefficient of variation

S.D. : standard deviation

n=3
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+
T~

17 7% F $h A e w TSR g

A ﬁrr'j,"j: S AR L S.D. CV 7 bew gk T ir’a;‘j]: SIR Edi
(ng) (1g) (%) (%) (%)
% 1.20 0.98 0.01 0.64 82.0
79.8
(i 0.24 0.19 0.02 1.68 77.7

CV : coefficient of variation

S.D.:

n=3

standard deviation
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4-6 #5348 LR

B2 fEER(171.2519.0 2.0 ng/mL) T & ¥ 5 iz ik 0 XA W
HBRNFEEACT  aFXAFE A AE 2 - FRIVA LB
ERZIAFRORERR Z LRI R BRA L HRBRSDA
FEEUF P REY R FEARERAE P E A FFRUL%) -
B AR A 90~110%2 F > £ FRE AR A7 £XFF o A 473 gk
AHEFO0OX HTE S F 21 % % 28 X(4 18) -
AR R C0) H Ve

HEE S AER

AR L(%) = X\ 42t
B LK

Blte LT ST AFHIaaRsu gz B284CT 0 is

\

RLDREES * (B 9-10)° % T IR Fp i3k sic i 4

CezRET > TAALB3 200 ey 7TX4CER R/

ek

ZRUERRF S X 0 @ 1 A°C R R o

—e— 19.02(ng/mL)
105 —m— 57.06(ng/mL)
100 - —e— 171.2(ng/mL)

A~

xﬁ 95

L

b 90

85
80
0= 7= *14= w21 = ¥ 28 =
= # (=)

B 9 BARACTIAFEH IR RO TRATL
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—&— 19.02(ng/mL)

105 —m— 57.06(ng/mL)
—e— 171.2(ng/mL)

~ 100
<
<
A L
% 95
&
& 290
AT
85 |

80

% 0= ESES *14= ®21= % 28=
= B (=)

B 10 28T IAFBR TR ROE TR

18 B TILRIRE %

r R 4°C R
e ¥ kA& B ¢ i, B o ",

171.2 19.0 2.1 171.2 19.0 2.1

BEE X #(X) (ng/mL) (ng/mL) (ng/mL) (ng/mL) (ng/mL) (ng/mL)

0 100. 0 100.0 100. 0 100. 0 100.0 100.0
1 R, 2 100. 3 98. 6 99.0 99.9 97. 4
14 95.0 94. 6 LA 92.4 92.1 91.8
21 94. 9 93. 7 87.4 87.4 89. 7 88.4
28 93.8 91.8 83. 3 80.8 89.1 82.7
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FI®2RFKRIER2 LRI AR SR
5-1 Ak rL 175 %

Fo B RBEHERTA YRR 0 BER TR 3.90~14.94 pg/l
%3 GE(CV%)H F A 4 5 1.01~9.87% -

¥ REREREATA TS R R R TR R S 441~8.69 ng/L > %
P G B(CV%)§ A ] 5 1.22~6.8994

FZAF BRSO R 0 RR TR S 4.04~7.57ug/L 0 %
£ B(CV%)§ B A W] 5 1.50~3.1895 -

SRR AR S RF F GE)RBF A D s
R~ R R ER2 Tk R R G 4.83~9.27 ug/L o (% 19-22)
52 SR EBEEASHESE

Fo X B REBRETA OSSR RRTEER S 9.36~281.61
mg/kg-d.w. » % & GHH(CV%)$ Rl A 4 5 0.78~2.589% -

PO ARREEATAT RS ERE THER S 11.95~18547
mg/kg-d.w. » %2 HH(CV%)F R A S 5 1.31~3.95% -

P2 ARFERTATOES  RR THER L 1293~14724
mg/kg-dw. » %3 HH(CV%) A S 5 1.55~2.67% -

S RF AR RA A (I)BE IR DRGSR T E R

TR AR EE2 THE R B S 11.55~235.89 pg/L(% 23-26) -
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% 19 - A kEE,MTEE

kA

FJLH & LA Aok AT T8k R (ug/L)  5ok#k A SD. CV%
ek 7.88 0.62 9.76

#7 0 9.88 0.20 2.52
B4 (&) 3.90 0.12 3.82
®A (1) 4.64 0.37 9.87
TEERE 7.86 0.06 1.01
Aok 14.94 0.31 2.53

CV ! coefficient of variation
S.D. : standard deviation

n=3

2 20 $- XS5 RkEEATESE

AOLE A tfE kAR Tk R (ug/l) kA SD. 5ok A CV%

ok 8.69 0.09 1.29
o T 7.07 0.07 1.22
R F (&) 5.22 0.30 7.22
97 () 451 0.19 5.30
Bt 441 0.11 2.98
A 4.97 0.11 2.79
4y ok 5.30 0.30 6.89

CV : coefficient of variation

S.D. : standard deviation

n=3



% 21 = AkEEATEE

BORE A fE 5 okAF TR (ug/l) 5ok A SD. 50k A CV%

SIS 7.19 0.18 3.18
F= 0 6.55 0.10 1.93
BF (&) 5.37 0.08 1.93
g () 5.75 0.12 2.67
s 5.84 0.08 1.69
Wa s 4.04 0.07 2.17
dnok 7.5% 0.09 1.50

CV ! coefficient of variation
S.D. : standard deviation

n=3

%022 ZHARBBRTION TS

RJLH & L kA 47T 35k R (ug/l)

ook 7.92
ARIEE 7.83
P& (&) 4.83
% () 4.96
T 5.12
A 5.62
ok 9.27
n=3
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223 - AAREERA RS

RO LR = i Bk R A
B L S (mg/kg-d.w.) % ik & & S.D. CV%
R F (i2) 13.05 0.27 2.58
4 () 9.36 0.16 2.11
3 8 9.94 0.18 2.24
iy s 281.61 2.91 1.30
i3 i A 230.40 1.43 0.78
CV ! coefficient of variation
S.D. : standard deviation
n=3
224 $ R GREBEEATES
R LR = Wi R
RILH 7 LA (mg/kg-d.w.) 7 k% ~ S.D. CV%
R F (&) 14.51 0.15 1.31
& () 12.38 0.17 1.72
3 11.95 0.15 1.57
ke 457 185.47 7.76 3.14
IERE 172.00 9.04 3.95
i3 i A 144.87 3.73 1.94

CV : coefficient of variation
S.D. : standard deviation

n=3
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2 25 52 ARERATRES

R AT T 3ok R 75k A

EILE A %A (mg/kg-d.w.) 5 k¥ A S.D. CV%
®F (&) 16.55 0.35 2.67
A () 12.93 0.19 1.79
T 13.85 0.19 1.71

ik g 99.52 2.05 2.58

T IERT 139.40 2.68 2.40

75 ik 4 147.24 1.82 1.55

CV : coefficient of variation

S.D. : standard deviation

n=3

% 26 2 AR EHRTIEMMTEESITES

RRA SRR = i

FEJLH o L (mg/kg-d.w.)
P # (&) 14.70
P 5 (41) 11.55
3 8 11.91
e 45 204.32
TIERT 235.89
i3 i 206.36




$I% 3t

oAk BRERES
1-1 R343Rk Aok fRdoR B 5%

o A RS EKRE D AR RRRRS R L TIHER A B
12.7~6.55 ug/L- kRAn &£ G#ci 1.84 & -

¥R FKAERIEE A S FOKIRRRE S TIIER A W
4.91~4.15 pg/L> EARp £ B 8: 1.18 % -

FZ ARG KA ORfRE A AR RRRIRR R L TIER AW G
5.52~3.92 ug/L> kR p £ B 8: 1.41 & -

Z T E Kbk PR A S FhoK FRRIE S R 2 TRk R A ] S
7.50~4.87 ug/L> ERAp £ S8i 1.54 % o

d AR EREFZRAE PR KR TIHER T b
ook faenT ok R 5 154 B (W 11) - ot kg mAG L8 34

Ao S U clid B % 0 55 R R A 2 9 RIL R HE R e Pk 3 (FRIE -

10
-
(2]
=
£
® 5 b
* RIS
P N SR
o L i

Rk

B 1173 K fR bk sk R B
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12 FHFRH AR RRER LS

Fo AR ARORRE T PR RRR R R TIER A Y G
234.18 ~ 230. 31 mg/kg-d.w. > EERAP L B85 1.02 8 -

X FRAPKIREE R A BKRRIREF 2 TIEER S B G
81.5~93.16 mg/kg-d.w. > EER AP £ B #ci 0.87 %1 -

B X5 R T4 BOK RS A S AR FRRIRE S 2 TR A A Y A
157.84 ~161.74 mg/kg-d.w. » kAR Ap A S # 5 0.98 & -

d AR BRI RV RLE S FIRARRRLTIEER T 4
Bk fre T30k R 5 0.98 B(R 12)  “rLk R Bk REFLE > A

5 AR ST AIS R A 2  AGEIE R Aok R AL -

250
200 f
150 |
100
50

* (mg/kg)

Y
7

Py

IR E

B 12 FSAtkrp-kiRRaRER R
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Yo & a5t
2-1 #F3 pH @B PiF kA F Bk

% sefig ~ pHS ~ pH3 ~ pH1 22 4c ~ 0.5 mL 2. 0.6 N @ & (pH<1)2. T 32
BB AW A 486548565703~ 6.84 pg/ln=3) %3 4#(CV%)
A ul % 3.01 ~4.43~6.40 ~ 3.41 ~ 6.659% ©

d pH @85 KEAFoed (B 13) ¥ VBRI TIER S
pH @™ m 5 2 andfd > ~ W pH iF 1255 F B F1 5D Kk
BREFEREL 3 E9 % ALz 2 4 24 0.5 mL 2 0.6 N # pe(pH<1)
BpHE 1 Fh g, 53 FAFG LR o g by o TV 5 o
Mann-Whitney %3t 2.8 % » FhEE T2 P E 5 0.66 0 &~ A& T
Z2_J & B3 aiE 0.050

AP BER A FRAMEF LR FMRAZ T JLE T 0.5 mL

2_ 0.6 N pa(pH<1) i® g2 -

k& (Mg/L)
8.00

6.00 | ./.f

4.00

2.00
0.00

7 Ak pHiE> pliE3 pHiEl  4cf20. bmL

B 13 pH &3 585 Kk A 5B
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2-2 FIKBEBELT Kk A FBonF
FET50CT70C ~90C2TH=ER % 5 3.75-5.15+6.82+6.16
ng/L(n=3) > %3 %G#(CV%)A % 5 0.17~0.16 ~ 0.32 ~ 0.349% -
doREREF REAZTIOLE(R 14) ¥ BRI TEEREEF R

Bt 2 A f b A gugg > 1 12 70~90CEFIAE R o f 90C K * F -

=

FREFRE > T EFHEER > 1 70CE 90T T s 75 % L3}
Z R o @S FRH R U 3 > Mann-Whitney $uih e s % o A
T2 PES 005> xWHFEEITZ pi BXal0.05-

giﬁ&%%ﬁaﬁ'@%iﬂ,ﬂwﬁﬁiﬁ&£§i¢ﬂﬁﬁ

“ﬁ\

& 70C -

8
s 57
o ol
&, |

0

50°C 70°C 90°C

ek
g

Bl 14 KB B85 kB A E B
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2-3 FHEFEFRLF kA F B

Omin ~ 30min ~ 60min ~ 90min ~ 120min z. T ¥2k & & % 5 3.47~4.23 ~
691 ~6.82~477 ug/L » % B 2 8(CV%)4 % 5 6.80 ~ 5.51 ~ 6.91 ~ 4.36 ~
5.02%

DTS KEAEFEF (B 15 ¥ URRD LR EE
Bm g A 35T g > 2 1260 A3 90 A E R R - ¥ E
FEP-E > 1602488 90 2Bl o 5 FAFF LR o E
B e T | —‘F'f » Mann-Whitney %2t 2% % » A& T2 P E:
0220 B A E R T2 m & BK a E0.05 -

dA R ks FARF LR > TR A LT R KRR
%60 A48 o

JE B (Mg/L)
8.00

6.00 g ~

4.00 7—4'/
2.00
0.00

0~48 30~4 6044 90~4 12044
PR (4 48)

B 15 FRPEG LiRAF By
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FEEARF IR IRAFFELAFLETREZ FH5%

ARBRRIEERY IAFEATLETRELZ F4(QAQO)F* &
WArd 27 #77 « 23 B G e vEDEFEEZE ¥ 41(QA/QC) %
I

REREZ > RESRERFRF S 2.1~171.2 ng/mL > I & RER L
WFenMp i BRI E 50999k p 2R P2 mifoisng
Bl P oA (CV%) 5 041~3.84% > F p & 7% 1+ (bias%) &
0.12~9.81% ; & p #HAIE(CV%) 5 0.34~12.8% > B p & 75 1 (bias%) %
0.12~9.71% £ R A 471 S FH4IRIRE  FFRBE % o 2% 3 R
2 % B GB(CVI)A Bl 5 0.73% ~ 0.15% ~ 2.53% = i 4 ¥ fc F iRIGE » I3
Kt A w ek B_80.8% 5 7 ikt AW Jo K B_79.8% o Bk 3 AR THIRIE 1
Wi RER 1712 ng/mL 5 HAEE > AR 4CT 0§ 28 X R EE

MiE938%  EEZTET % 14 X F R 024% o
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% 27 ARG RRIERBY IAFFAFLETEEZ ¥ 41(QA/QC).E %

nE 2%
& mE wESERFF :2.1~171.2 ng/mL

R?: 0.999

FpEZ R B HEEERE  F P HAERCV%) : 0.41~3.84%

M F P rr4(bias%) : 0.12~9.81%
2 p#HFRIE(CV%) : 0.34~12.8%
B p #rri+(bias%) : 0.12~9.71%
n&g

LA &R A A FER 0.73%
5 AE 1 0.15%
AE B R T 2.53%

n=3

B R HR B 41 PHR*Y(LOD) | 0.01 ng
n=10

,9]‘ dew g gkt AT E 1 80.8%

n=3

B AR G753k & ¢ 171.2 ng/mL
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S A AT IR 2 IR AR R A 2 2 W IR BAe T (] 16)
4-1 FoRFE AL T pIE R >

(1) $ 4 (FEe-kfgo P~ 6mL chfE~ » &5 B 24 € 0.6N> 0.5mL B >
AR RERETEY S T0CTER ~ ] pF o

(2) "kfEfE* S22 4k A > (FRRFP o4 3mL - &7 %> A REL
2T E>900rpm 23 B 15 A4k o

(3) A BEYC o Bk A 123000 rpm FEYS 0 @ FEBRA R o

(4) e ARF ko P 2mL = & 7 REBR 0§ FeRdcc 7 1lml 7 g
_% o

(5) AU B o AP A AT Rippe ¥ X LR B 7 A 4T o

4-2 FHRP2 AR F

(1) §5% BAFE o B KEIIR L H ~2 JBAFE » 3l 45°C ™ g
R ERE o

(2) F=E A > RITH - SRR F P o B mgpinfk A iE T E 2
g ¥ r ALY o % 0 100mL 3 #F k2 50mL = & PR A
L BT R 900rpm = B 15 A4

Q) FPRRF kG LM RBEI BRI LI L PIRE- F 7 2L

‘mﬂ

DA K KA RIELY o F TR AT B SmL L § F eRiEE

59



F 2 1mL®pger SmL 3 4+ K% 3o

(4) te A (FR-kf2 e B~6mL ehfh & > & B~ 4 £ 0.6N> 0.5mL Fp& >
Rk RTES > T0CIE - B o

(5) KfRIE* (62 A > (T2 5B 0 4cx 3mL = & " % > Lok
BF®900rpm =g BIF 154 4 o

(6) A B o #gk 212 3000 rpm B E YL 0 @ FBR AR o

(7) tk ~eXF ‘% oP2mL - % PREBR 0 % FvRic > M 1mL © fg
ﬁ o

(8) AFI* Brupip k47 RIBPe ¥ X BRI FEF LT o

4-3 REB2 A¥riEi

(1) #&4piniE ImL/min> & ixed g v % 433 k=8:2(v/V)
e o

(2) ~ 3 1L % Supelco Cigcolumn(5 ¢ m,150x 4.6 mm ) -

Fh

(3) ¥+ A& & 30T -

(4) ¥ kWP B> gL L 268nm > sk £ 5 304nm o
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Bl 16 5 -K& 05k 4%k & o T 2
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FI& FHIBA BB ERBIA RIS 1SS
5-1 FRAzZHEERPFLEIRETRE

§- E kR ER S 7.88 ug/L o %R G (CV%) 5 4 W)
5 9.76% © % = A ko KER 5 8.69 ug/L > %2 %8 (CV%)
B8 E 1.29% © Bz A kIR RER S T.19 ug/L RE %
#(CV%) 5 A % 5 3.18% (% 28) -

% 28 = FBIH B EINKER

E R (1] ke R (ug/l)
—- = ER R 7. 88

5

>
»

1y

EE: S 8. 96
= =R 7.19

kS

Uz SRR GETRA A I kR R B SR 2K
FIRT - BRZIFRIF 2B RER L ET 272 55 kg2
Rtz AHBRPF L2 BT o

YRR A AT AN AR R TR RE Ty A
£ B 2% %R uKruskal-Wallisiesizt 2> LT 2PE 50.11 -
ANHEERTZBABRaBE005 AT A EFHF B KER &

FAR A AT ZIBERDPF LIRS A BT RAITIR B

SHEED R Lk R BBR]
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52 FHZ AR T LA KAILRL KT BRI RS
AT K AT R A AT E A2 5 kAR A B TE 2 TR
30z KR TR K 4 KA R AE R o R R T RE

e RE AT ITS G T ORI o R A PR ST BRI R L B2 K 0 2 (2

[

ARG A () THEET A2 C o MEFRILARE R F 4 (D)
DR - B e B U S AR R S 00 S te) Al SR A
w2~ (B 16) -

15300

(Hg/L)

RE
=

1M0ﬂ____i/Q:2£ o

A
H;fydfff;ﬁf
_,—'—'__L,_/

b
-

50— ]

DA
.
=

R

ik AL Ba(i) #aly) Zit E S ik

EAE LA

Bl 17 = x5 HS T4 B KAIERT keI A AT

FRHFPETRZ AT FLIAFHRRC I AR EE - g0 g

A

FRASE  IRAFERCFAMEFL LRI g7 FHAZR
Boo FAFEY 4 F IR RIERE AV IURER B ek S o
HAFEHRIRIAS THERE TR RFIGZIAFEE AN
FROMRIFAMY o St HE A2 RREHCTE
ErRF AR THENET A2 Z 0 BIRE AR 2 TIEER A
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W5 792783 g/l T RE LI AYE

ZEE B K BAREY T kP L IAFB LS FRART
AR

e RF B (I)% el S e MF FHT AL AT IAYER

o ARG BRE KT R HE o 0 R R
Aotk ? n g ERE BTG F 2R

LS SN NS BT TR

o I AFPRC ¥ AR AERRI HF

EFRILIARR X S A B AR o AR F R ()T AR

FATERT ERFROIRF A (DI AREF - AL IATHR

L AMDAIPEE F IAFE A2 R o RFE (BB LT
EER A B E 492562 g/l F T A L2 - gt b FIARF A ()

F 0P FEAR B H LA B AR RITY RPEE -

B) -

R E

BRI AR § AR § 4

Ay
-
>
3
=
e
§
Ay
&
4
%y

F P d FF g iﬂ_\? [P F AR EfR o
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53 FHZIHEHRPF LS5 RARIERZFEI ATEERAEL
EAPCE I 8 T SRS - I NUPI TR ok Nt B N =R i 3
2o Z g2 Tk R R A EF KA R AR P R R R
FAER)-RF A ()~ RBRZTEERILA S YE L 10
mg/kg-dw. > @ RHEFR P FREFRAL TEEREF IS 0 RR

£ 200 mg/kg-d.w.(B] 17) °

250,00
< 20000
= 150,00 |

£ 100.00
50.00 |
0.00

535k &

| —

i) RF() i i Ik i i

REE A L

Bl 18 = ZHEHRD B2 EARAILRT R I A F oAk
TV a2 5% FIGRF # (&)~ RF# ()it F LA
BEP AR 2 B A > A LR AFIEY T o TEERAEN > A TR
FERACRIZE AL > 2P ERRE R PR -
BEEE R S EREE R AL TEERE SRR 9 200
mg/kg-dw. o ¥ it R Fl RS BAILE A FY PP L 2 > £
FRHEAABAERE 2R A PR RiE S o
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54 FH L F 24 52 EE RARIERZFRIATFIERARR

AP HIAFFLERTRETTTT AR FILAFTHES
REet Fo TGk R kg o

AAEYEFERF RFA 20082 9% 117 2 TR R G 254C
2008 & 12 % 3 2009 # 2 % 2. Ti=B B % 18.3°C o @ ® 2008/11/14 4
- BT iR R L 22.11°C 5 2008/12/17 k5 — % (T 398 B 5 18.45
C52009/2/12 4w - % enT 3R B 5 19.58°C » F]#* 2008/11/14 % A
2T ZH A D 2008/12/17 £2.2009/2/12 e A N4 L A T A TV RS
Faz g5 LR

DEH A AITE Rk At s RFAGR) B A ()

F iR 2. TSR R b G 7.8849.88+3.9024.64~7.86~14.94 ng/L(H®

18)
1500
= 1000
iEsd
= 500
\_r&
= 0.00
&tk o8 #i(e)  RF() A Bk
Rl g

B 19 % T2 27875 Rad@ i kend A ¥ prag$
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PEAKEAFRG LT I
- B IREFETEERSTE N I AFREREFE RS B
REFAFRIEF AT X TS IR A fied P REfRIEY 0 T A KR
ERA G ARG w2 RO R FMASFIEY BB IAFRIER
THARP RN ZIAFEEREREVEIRERS NS B o
SRR A TE ER G ARG B IR HRTER AR T
G A o TR TS R FHCA P EFRITH L AR F T SR
PR o

PERAZ RIRE RGBT A TE R B GRS R A ()
SA s F s k2 TR R AN 5 7.94+6.81~5.30~5.13 -

5.12 ~4.51 ~6.44 ug/L(® 19) -

1500

10.00 |

Tk R (uglL

0.00

Bl 20 % %2 25555 kAJL RS kT A Y e AR R

67



PEBORFR ARG T AR

- S RKEF AL AT T TR P AR E S A AL E A
AP EfRE AP F A IAFE ER L AT RPN &

TIAFFEFRILAE- B F THERE 0 2 RIRI AFRIRR V. ER

AR IR KERR T A - R TR AFILERIYIAY

o
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ey
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b-b X3t P B2 e 3ok & A%

AP HIAFER2ERT R D RELF TR T ATy
Bt P B 2 Tk B kg o

AHY L F R EF % FAH200812/16 20:00 3 2009/12/17 08:00 2.
8 B 4 15.5°C 5 2009/2/12 08:00 % 20:00 = 3258 & 4 23.6°C 14

2008/12/17 tx &~ X & A~ 5 @ 2009/2/12 e~ & 5 P B4 A& > W ik

P2 485 18 -
AT ASLE AR S CRFAGR)RFA(N) =

1

PORAI) | s~ Aok TR R A W G 8.69~7.07 ~5.22~4.51~441 -~

4

4.97 ~ 5.30 pg/L(® 21) -

15.00

10.00

500 —

9k R (uglL)

0.00
&k A s RiGE)  RF) Z s ESY 3ok

RIRH A LA
Bl 21 A2 2 F7 K edZ Ry sk end A F A8

REFFKEAFRG LT PR
- CRRIUKEFAIEINAR- B TG c VA R T L R LAJLE &

LA FERICY APR KR AEE AR A R %
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KT A EEER R KER M o

{

[
4
=
$
s
fx
WA
?L‘\\
=;
7=
qr
W
T
P
|
I
e
N
=
]
= »
[<ali'y
%_\
A
3 RS
Rd
W
o
beit
A
3
Fy

T s EF e k2 TIEER A B R 7.1956.55~5.37 557~ 5.84 -

4.04 ~ 7.57 pg/L(® 22) -

__15.00
<

2 10.00

ad

=500 -
ﬂ

" 0.00

ik A7 B F (&) ;ALY T VESE Aok
ML A L

Bl 22 P A2 2 7875 ReJZRs Kend A 5 A%
PRE KA LT SR
- NRRIUK'EFAIEINAR- B T P A g oo ¥ o s E
AR KERS ARG P ARG TR RTE A P L ASLE A2
M frEfRivd L I A F R B2 AT R R g o KT AF Rk
BRVEGURKERY B RN A TS D s 2 AT F a g Ao
BT AFHIER TS o

S AR I RERF T 18 B P I HIAE MR § AR

NS

ISR
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$2 8 SRR RHN I RE LB
TAEFR I A EFEFE L B a G AR o0 5ok ARIE
BERIRFP LB TS G T AELANEAL S 1 3

22 TR AR ATLEP T AL Bk -

X
=5
o

# (Removal%):*+ & H_4c™

2% (Removal%)= (& Kk B - RIER) 2ikER x 100%

X
=5
o

T EH A2 AJRE e kg k s Tk R A b L 7.88 ~ 14.94

Mg/ o 11k vk 5 80.6% - EH R F S 1 L E T A¥ R § AN

~—+\

EMELFEfRF A fF L HL MG o SRRk G f IEY o
$ A2 RILH Ak Rk Tk R A ] L 794 - 6.44

18.95% ¥zt Fla @ % Fjcd F i 2 P A >

IR

Mg/L o #700A5 8 2

IRAFBERLEAF o At BRI feu S g3 ek 24 e o
FREZ IR LB % P o BRIk 2 TR R A B G 7.92 -

927 ng/L » 1L ¥ 5-17.05% o STrUE PR K F 0 75k R g

IRAFR2 7t % L& v §_E v o
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¥ kIR B E Al R R

B IR E Lk kBt A IFE%%’}" T#?%’“TF T s o LR e~

);i—'*ft},’@;"é /_L ;.L_ac é%;]?‘;rig'%q—% %‘—L/LME{”%:Q% °
L S IR L e
B {1 BT S FRT B T P (Hazard identification) » 2t ¥ 28 i

TER-FEIFFTLTEH S RBA BT LB REFL S o

. 3;’? J )I* A 73 & £ F % (Dose-response assessment) » - E_4

MEXHE S "8 FiEkF B2 Babl %o

b= 3 )Th%'jﬂs # %% (Exposure assessment) > 2 & A€ A f & & T
B P FORA S HFIHFFIRE > U2 RREE -

e

2 iﬁ{)ﬁ. ' F14 Fy it (Risk characterization) » )’]*u{? & it &
HIOEE g G At AR BEHFTORGE -

TAFMPHAERBE L BRLLF R Eoiq ade 4%

5@“’
-
W
\\\Xr
<l
&
e
A
W
"3\
(H}
Sy
flm
N
g
-%..
H\‘
'3\
b
3
S
A

LR SR A RE P EBEEPRE (intake) ¥ L EH HF e hg
Toesk R SHEBIFOE TR BRI S F I B BT H

(Hazard quotient, HQ) » H &+ ** 1% 5 F 5

o

d e P A WA 2001 & 0 kR AT B YR SR BT

"

W
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HERTH 608 pg/lrBHikR2 A2 - (0.608 ng/l)i G £E

¥ 8% %k & (Predicted No Effect Concentration, PNEC) -

29 RRH ALV ERHARE AR TR PRADE T H &

AoRAITTEER B ﬁz‘lﬂi(HQ) S A {@—ﬁg

BN Ay
(ug/L) Intake/PNEC =
wimok 7.92 13.03 -
ook 9.27 15.25 +

%030 Rt E AR RHAGOARFRTRADE T F &K

5 kA dr T sk
EERd (HQ) #HaxissR

EJLH o LA R
Intake/NOEC =
(ug/L)
Bk 7. 92 1.30 +
1 ok 9.97 1.5 .

P R IR R R E R e b e BRI A F
HER 0.608 pg/L3- % 52w s (HQ) » #F itk &2k 35%-k
Pa R AT R (HQ) B 13(F 29) -
NERFEEER 608 pg/L B AT (HQ) ) B kiTkg
kg kA ke o B AT Bk (HQ) » 7 1.5(% 30) -
gt kg0 IAFREEICRERICGRIERFE T REFR Pk

R EFEAILE BRI R TR GO A G LB -
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AR BRmEER

- AR RIS ZIRILL G RRY LAFF I AF
o A 172 W R A E #1(QA/QC)E F A g %

SN AT ERIES E 0 FoRE AR BOKIEASE  FA B AR 2R

é“!

K fRESE ok fRIE R KFREE R E 2 E T4 0.5mL 2 0.6 N s (AT ;
RFFERFEETKIFER L T0C K2 ik 3 ToRERFR 5 60 &
SRz AR ETRER C FRAEPELR  RITRERRE ]
SRR S KA R R BRI o e ST g AT
e ETIAFTRRC FABEE LA FIEY A T APE =
SRSl 3 S S BN N L E LY T R S ) SR X e
o Fa g AR o

TR R ARIE R B JRE s e AR FREER 6.08
g/l 8 g ms (HQ) » #FmiE -k dinkz pE ikt 157>

20 2

NI G ABEREER 0608 pg/LE AT HE (HQ) » #FIikin K

)

%
I

ok B BECE 13 0 FERSOUET kY AT it

ey
§

NN

531 -
,g. A

J& °
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I~ AFTEROIRIAFEC AR AL AR SRR e
CEPTEAR 0 BB ORASLRL ASLERE fon kL o d
ORRRT A o BAEK Y A BT A B LR T A

3 F e e n ok AL R IR A T Bk R 2 B
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L o3 F S RAFEF-IATHEER A LS KRREY 24
e RT ARG c RBRHE" T 2000;33:12-9 -
20 AL IBRBRFEF-FIHRH - - L EZAPFE - RBEREFR T

2000;29:6-14 -
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FREF-IAFHEARTALZAFRER I AT/ FAE - oL iF

o
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4 238 2001;20:202-215 -
4, A ARPR G EEA T E o i1 HF 1997:5:112-7 o
5. ARtk % BB & % “1 http://www.niea.gov.tw/main/site_map.htm °
6. 23E VARBRFEFZEEL RBRFEFFHEH
7. e 2 F P o 2000:4-13 o

8. Allner B, Wegener G, Knacker T, Stahlschmidt-Allner P. Electrophoretic
determination of estrogen-induced protein in fish exposed to synthetic and
naturally occurring chemicals. Sci Total Environ 1999;233:21-31.

9. Antonio DC, Romina C, Carlo C, Manuela N. Occurrence and abundance
of dicarboxylated metabolites of Nonylphenol polyethoxylate surfactants
in treated sewages. Environ Sci technol 2000;34:3914-9.

10.Arukwe A, Celius T, Walther BT, Goksoyr A. Effects of xenoestrogen
treatment on zona radiata protein and vitellogenin expression in Atlantic

salmon (Salmo salar). Aquatic Toxicol 2000;49:159-70.

76



11.Arukwe A, Thibaut R, Ingebrigtsen K, Celius T, Goksoyr A, Cravedi J. In
vivo and in vitro metabolism and organ distribution of nonylphenol in
Atlantic salmon(Salmo salar). Aquatic Toxicol 2000;49:289-304.

12.Ahel M, Giger W. Aqueous solubility of alkylphenols and alkylphenol
polyethoxylates. Chemosphere 1993;26:1461-70.

13. Alpendurada MD. Solid-phase microextraction: a promising technique for
sample preparation in environmental analysis. Journal of Chromatography
A 2000;889:3-14.

14.Barberio C, Fani R. Biodiversity of an Acinetobacter population isolated
from activated sludge. Res Microbiol 1998;149;665-73.

15.Blackburn MA, Waldock MJ. Concentrations of alkylphenols in rivers and
estuaries in England and Wales. Water Res. 1995;29:1623-9.

16.Blom A, Ekman E, Johannisson A, Norrgren L, Pesonen M. Effects of
xenoestrogenic environmental pollutants on the proliferation of a human
breast cancer cell line(MCF-7). Arch Environ Contam Toxicol
1998;34:306-10.

17.Burkhardt-Holm P, Wahli T, Meier W. Nonylphenol affects the
granulation pattern of epidermal mucous cells in rainbow
trout,Oncorhynchus mykiss. Ecotoxicol 2000;46:34-40.

18.Belmont M, Tkonomou M, Metcalfe CD. Presence of nonylphenol
ethoxylate

19.surfactants in a watershed in central Mexico and removal from domestic
sewage in a treatment wetland. Environmental Toxicology and Chemistry
2006;25:29-35.

20.Brunner PH, Silvio C, Antonio M, Walter G. Occurrence and behaviour of
linear alkylbenzenesulphonates, nonylphenol, nonylphenol mono- and

77



nonylphenol diethoxylates in sewage and sewage sludge treatment. Water
Research 1988;22:1465-1472.

21.Chapin RE, Delaney J, Wang Y, Lanning L, Davis B, Collins B, Mintz N,
Wolfe G. The effects of 4-nonylphenol in rats:a multigeneration
reproduction study. Toxicol Sci 1999;52:80-91.

22.Charuk MH, Grey AA, Reithmeier RA. Identification of the synthetic
surfactant nonylphenol ethoxylate:a P-glycoprotein substrate in human
urine. Am J Physiol 1998;274:F1127-39.

23.Christiansen T, Korsgaard B, Jespersen A. Effects of nonylphenol and 17
beta-oestradiol on vitellogenin synthesis,testicular structure and cytology
in male eelpout Zoarces viviparus. J Exp Biol 1998;201:179-92.

24.Coldham NG, Sivapathasundaram S, Dave M, Ashfield LA, Pottinger TG,
Goodall C, Sauer MJ. Biotransformation,tissue distribution,and persistence
of 4-nonylphenol residues in juvenile rainbow trout (Oncorhynchus
mykiss). Drug Metab Dispos 1998;26:347-54.

25.Daniels WM, Housea WA, Rae JE, Parker A. The distribution of
micro-organic contaminants in river bed-sediment cores. Sci Total Environ
2000;253:81-92.

26.Ding WH, Tzing SH. Analysis of Nonylphenol polyethoxylates and their
degradation products in river water and sewage effluent by gas
chromatography-ion trap(tandem) mass spectrometry with electron impact
and chemical ionization. J] Chromatogr A 1998;824:79-90.

27.Dayue YS, Robie WM, Michale GI. Persistence of nonylphenol ethoxylate
surfactants and theirprimary degradation products in sediments from near a
municipal outfall in the strait of Georgia,British Columbia,Canada.
Environ Sci Technol 1999;33:1366-72.

78



28.Ding WH, Tzing SH, Lo JH. Occurrence and concentrations of aromatic
surfactants and their degradation products in river waters of Taiwan.
Chemosphere 1999;38:2597-606.

29.Dominic MJ, House WA, White GF. Environmental fate of nonylphenol
ethoxylates:differential adsorption of homologs to components of river
sediment. Environ Toxicol and Chem 2000;19:293-300.

30.Edward T, Alvin S. Rapid mineralization of the endocrine-disrupting
chemical 4-nonylphenol in soil. Environ Toxicol Chem 2000;19;313-8.

31.E;jlertsson J, Nilsson ML, Kylin H, Bergman A. Anaerobic degradation of
nonylphenol mono- and diethoxylates in digestor sludge, landfilled
municipal solid waste, and landfilled sludge. Environmental Science &
Technolgy 1999;33:301-306.

32.Fairchild WL, Swansburg Eo, Arsenault JT, Brown SB. Does an

association between pesticide use and subsequent declines in catch of

Atlantic salmon (Salmo salar) represent a case of endocrine disruption?

Environ Health Perspect 1999;107:349-58.

33.Giger W, Brunner PH, Schaffner C. 4- Nonylphenol in sewage
sludge:accumulation of toxic metabolites from nonionic surfactants.
Science 1984;225:623-5.

34 Flouriot G, Pakdel F, Ducouret B, Valotaire Y. Influence of xenobiotics on
rainbow trout liver estrogen receptor and vitellogenin gene expression. J
Mol Endocrinol 1995;15:143-51.

35.Hawrelak M, Bennett E, Metcalfe C. The environmental fate of the
primary degradation products of alkylphenol ethoxylate surfactants in

recycled paper sludge. Chemsphere 1999;39:745-52.

79



36.Islinger M, Pawlowski S, Hollert H, Volkl A, Braunbeck T. Measurement
of vitellogenin-mRNA expression in primary cultures of rainbow trout
hepatocytes in a non-radioactive dot blot/RNAse protection-assay. Sci
Total Environ 1999;233:109-22.

37.Jobling S, Nolan M, Tyler CR, Brighty G, Sumpter JP. Widespread sexual
disruption in wild fish. Environ Sci and Tech 1998;32:2498-506.

38.John DM, White GF. Mechanism for biotransformation of nonylphenol
polyethoxylates to xenoestrogens in Pseudomonas putida. J Bacteriol
1998;180:4332-8.

39.Kazuki M, Moucun Y, Akira O. Seasonal changes in ethylene oxide chain
lenth of poly(oxyethylene)alkylphenol ether nonionic surfactants in three
main rivers in Tokyo. Environ Sci Technol 2000;34:343-8.

40.Kevin HG, Miguel SA. Clay swelling and formation permeability
reductions induced by a nonionic surfactant. Environ Sci Technol
2000;34:160-6.

41.Korner W, Bolz U, Sussmuth W, Hiller G, Schuller W, Hanf V,
Hagenmaier H. Input/output balance of estrogenic active compounds in a
major municipal sewage plant in Germany. Chemosphere
2000;40:1131-42.

42 .Kvestak R, Ahel M. Occurrence of toxic metabolites from nonionic
surfactants in the Krka River estuary. Ectoxicol Environ Saf
1994;28:25-34.

43.Lee PC. Disruption of male reproductive tract development by
administration of the xenoestrogen, nonylphenol to male newborn rats.
Endocrine 1998:;9:105-11.

44 Poter AJ, Hayden NJ. Nonylphenol in the environment : A critical review._

80



www.emba.uvm.edu/~nhayden/npreview.pdf

45.Sonnenschein C, Soto AM. An updated review of environmental estrogen
and androgen mimics and antagonists. Journal of Steroid Biochemistry &
Molecular Biology 1998; 65:143-150.

46.Tanghe T, Devriese G, Verstraecte W. Nonylphenol and estrogenic activity
in aquatic environmental samples. Journal of Environmental Quality
1999;28:702-709.

47.Ying GG, Williams B, Kookana R. Environmental fate of alkylphenols
and alkylphenol ethoxylates--a review. Environment International

2002;28:215-226.

81




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


