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type Irrigation*

Sand Not amended Fresh Beit
control Dagan

Sand NVS-50 Fresh Beit

Dagan
Sand Biosolidscompost Fresh Beit
Dagan

Sand Not amended Effluents Revadim
control

Sand NVS-50 Effluents Revadim

Sand Class B sludge Effluents Revadim

Sand Biosolids Effluents Revadim
compost

Loess Not amended Effluents Revadim
control

Loess NVS-50 Effluents Revadim

Clay Not amended Effluents Revadim
control

Clay NVS-50 Effluents Revadim

Clay NVS 150 Effluents Revadim

Clay Biosolids Effluents Revadim
compost
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.D'N7I7N 'MAI NIXID2 021D DY 7w yxinnn N 2 'on 710

units Wastewater
Component (pe.r dry Class B | Compost NVS effluent (mg L-1)
weight)
. g kg-1 (per
Dry weight . 200 590 710
moist)
Ash g kg-1 240 530 880
COrganic g kg-1 387 222 80 14
NTotal g kg-1 63 21 7.0 6.8
PTotal g kg-1 23 13 3.6 24
K g kg-1 2.2 5.9 1.8 32
pH 6.50 6.62 11.45 8.4
EC (L5 water ds/m 7.8 6.6 26 1.83
extract)
Cl mg kg-1 363 653 37 340
B mg kg-1 29 53 332 0.35
Ca mg kg-1 39,386 70,522 55,984 70
Cd mg kg-1 5.0 1.1 0.5
Cu mg kg-1 540 234 36 0.01
Fe mg kg-1 6,136 8,034 18,695 0.20
Hg mg kg-1 <0.5 <0.5 <0.5
Mg mg kg-1 5,584 9,935 6,366 30
Mn mg kg-1 243 195 155 0.04
Mo mg kg-1 9.6 3.1 4.2 0.03
Na mg kg-1 1,681 1,869 825 282
Ni mg kg-1 108 63 42
Pb mg kg-1 32 39 30
S mg kg-1 11,731 7,698 2,641 35
Zn mg kg-1 3,366 1,170 144 0.06
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Dat.es of Number | Average | Irrigation/lysimeter | Rain/lysimeter
Season # planting and of days | weight(g) L) L)

harvest y ghtg
18/12/11-

1 25/03/12 98 1109 24 125
13/05/12-

2 17/06/12 35 621 59 0
18/11/12-

3 11/02/13 86 766 15 135
05/06/13-

4 14/07/13 39 715 48 0
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20 quna X110 NN 3'NKR TN NPT 2 qwna n12y ,nwndon 71 7'n 10 2w nnaT

Ji7yn 4 5w 'onova 3000 rpm ninfn2a NipT 15 qwna A0 AnaTa  NIpT

7w ph-n .%"n 750 9w 010 n917 DDW ny 7711 (h0"7 1) nnd 22 iM% qona |ifvn 71in
TNT NAVIN NIMATA 910 TN MR .STBB 1 PAPB 10mmol/L "y 7 7 |jin no'mnn
nipT 10-3 qwn? nwar nirn (200 mg/3mL- Strata X Phenomenex, Israel) ,SPE
nm2aTH 2000 7"n 10-2 win'y M mizipnn nNNig Ty NARANI L, DIERIN YYMIR DNN

.D2IMINN 11017 TV NXOPZN NPT 201 Nnw)
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TTIPWITT A2 29NN APYTAY R 3.5.3
y'zn) o'n7ip m 0 1 %9 noal ('R7nn Apnnn 7ninn) on'vw om 07 1 v noa
200 mg/3mL- Strata X SPE 0T navin nmaTh 0D 22 nonixk (DTN
TY'N NN, DIPRIN IR DN NIpT 10-> qwun? avar ni7ign ,(Phenomenex, Israel),
TY NX9ZNA NDIT 221 Nnwl nmaTh Jnnn ' 102 wm'w im naizipnn NNy

.0IImMInNN vy

ELISA nuwswa shamam s 3.5.4
"y QTN 70000 7RImMANN Ixmn nnam 7'n 1 9w N9 v nnwyl nNamiin nrar
7'o0 1'KY 1912 DY YPYND NN ‘910 WA INKY7 700 M7 M1FTY NNIXa 'R DAt
197 ELISA nu'wa “xamiimn 1ol nwyl anat L(ELISA v'zn qima 7910) DY T'RNVO

.(EIA-4079,EIA-1559,EIA-4164; DRG, Eldan, Israel) u'pn 2171019

n'n7in nmant ,450 nm 72 uxa (Bio Rad) ELISA Reader 7'wona k11 nu'7on

.(Bio Rad) Microplate Manager software 6 "y innn (N1pn nnxiy i)

LCMS nusw >"p 253997 s mnoR- 3.6
n?*1T2 nyxia Cross reaction 717wW71 0mMAINN 'TIDM 7w DR TAN NIRXIN DX X7 Nan 7y
,72'") NNY NTayn? IN7w1 N'wAan nivnn onnx tixm 9w nimaTt 5 .LCMS nuo'wa

Agilent 1290 U-HPLC 'won niy¥nxa nyx nr7arn .(mmw nmyp

"MOMWYD MmNt 3.7

72U NIYSwNN .0'NN¥N 77uni nnmxn Ny ,NXIAN 10 L[INNIN TIDN A DR 2T2)
NNINWNY? t-test niyxnxa INN Nyn ™My D2mMIMNN NUYE 9 Nmn NRIYE NIXAN

.DIYN 0'719'0N I'2 D'VXINNN

14



nNsn 4
190N2 1AXI'1 INNI 17X DN .DIM 7W D272 NINd 190X 7NN NIRY Wit 17nna

-0'ONN

.N¥N2 0'7T'RNVOoN DIMIINN 'TDN .1
(09wl 0'NY71R) N'PYNN N DY TRNVON DRIMIINN 'TIDN .2
:0'N2N D'MUVNT9Y7 0N NIONN 'NNXA D7 T'RNVON DIIMINN TN .3
NioNN NNMyY My .X
DMLVN'T'7A NMNYI'Y NXIAN 210 .2
2'¥P2 NioNn 7p7wn A
D'NNX¥2 DIININN TN A wen 4

LCMS n{'122 niona pimImnN 7" ninlk .5

2O NYMIPRR MEIRD YRTIRMOT awmmT s 4.1
N9'Nn 09w [PNnn Nix LNvIro NI NVOIVOLI [NVOX DAIMIINN 'TIDN NP'TA
NIXN 7¥ 0'MaTN .4 07202 0'NdIoN 1777 0DOYN [7NN NMINY DX 0oI9NIPI " TOWI
NNAT YI7Y INP'71 ."221m0In 1101 IX? AROPNA NNWIE DRIYA DDOYN IpNnn 190X
DIINIINN Y .*22IM7IN 101 XM NYYY NIMRATAN DNKR 7271 ,0X1 701 DA™ InIkn Nniv
77wn) 0.7-31 ng/g 7w 11D NVoIVoLI 69-277Nng/g 7w TIDMA |NVON NIXIN] INXN]
,N9'N2 DO 7I19'07 |PNN2 MIZAY NXIA] XXM NI DN D2minn 1 L (war

.(NVS) Nviro nu'wa n7910w NXI22 IXK¥N1 NI DDININ DTN

15



ng/g dry ) NVS— |Tow n¥ia axini nixia 3 -2 02imIINN 7N yximn 4 on n72a0
.(weight

Sludge
type/source Estrone Testosterone
Shafdan 100£12 4.1+0.3
Haifa 277125 31.9+10
NVS 69+13 0.7+0.2
Compost 111+2 17.1+11

2°7°DW 29131 2I7IP M2 2WWTORIVE MM MW 4.2

.NIY 722 D'MYD YI7Y 1027 110N 'NNY 1I7YIN DN 0DN'9WN 0NN DNYT7I7N N

[MVON 1Y :Ij712 DNI'OYN D' D'TIDMN NHY .NINATA INXN] DRININN Y

.(1 9M) 0.7-1.2ng/L jnvoivouv iayi 0.6-1.1 ng/L

1.2-1.5 ng/L nuok 1y (N'w7vl MIYRY N1y) 01202 DYDY 0N DTN NHY
.1.3-1.9 ng/L jnvoivouv Niayi

2.3-3.3 ng/L |NuoX 11y (N'yanl 'Y N1y) 07202 0NN ' 0TIDMNN NN

(2 9M) 2-4.7 ng/L jnvoivouv NI

16



14 +

1.2 -

ng/Liter

i

M Estrone M Testosterone

First Second Third Fourth

2170 Ny yaaxa 270 mna (0'PYn) DYDY 02 DRIMNINN TN LT AR

5.0 ~
4.5 - M Estrone M Testosterone

3.5 -
3.0
2.5 -

2.0

1.5 A

1.0

0.5

0.0 T T T

ng/Liter

First Second Third Fourth

(901N) 'YW MWK MY .D'TAN YA ATPWAN DA DRINAINN TIDN .2 I

.D'N71 (Y'7) D' DMWY DY ,DN'OW TV NMRYUn
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STOMIT SR BYDTORIIVOT DA ML

4.3

2-1Y'72 2) NIvn YaIx 721 noNn ‘NN NiMAT 722 yxia 0 T'RNVOoN DRINIINN 110

N7 DN7Y NIN'YN Y¥NYW 1782 DA) NIRIYA 722 D'NNRYN 722 IXYN1 DRIMNINN NIMRY (911N

(¥ 70

0N D'NNX] D'YXINNA DTN

0.7-6.7 ng/g dry weight :jnuox

.31-73 ng/g dry weight :jnvoivov

STIRT MINPY oMY AN 2OMATNTT M Bw nvswn 4.4

219'0n TNX D2 aQinn nni? Y'7n NAW |2 HYIn noNn 'NNXa 0imAINN 'fio"

.NXIAN

17TAW D'NNY¥] TWRN MIYNYN [DIX2 DA D' NIONN 'NN¥A Y'72 [NVOXRN TIDM
,(hnxnna N=112 ;0.9+0.7ng/g dry weight nniy? 6.7+5 ng/g dry weight) ,91ina
(5 n720) NixIaN *a10 72 1Y NI ANTA AT NNAN

JNIYN MY 27720 131 X7 VYNd [NVOIVOLA

DMIRWISAT NIXIZT O30 DITRR JIRTNTT OTID9T P2 RN
NVS-) nixna nnui'y yijpa 19T7aw D'NNYN 2 [NVOKRND TIDNA MIvNwn 7710 X¥Nl
D'77ann .(N¥ X77 y¥n) MIp 'y D'NNxYa X¥nw 1d1N 127 (compost 150
X7 .(3 911) 9NN nwa i (DN'vw D) P71 17TAY D'NNRYA 2 1D DTNIYRYNN

JIXIAN 'wynY QYN 0'NNX] [NVOIVOLN 'TIDM |'2 'MIVNYN 7720 XYM

18
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(ng/g dry weight) 7man naiy 9"y nonn 'nnxa 0mMAINN TN NRNWVN .5 on n7a0

nnia pnam ** | P<0.001 nn1a pnam 71ann

*k%k

) Y'7 DI MYI QIIN DAY Ny

.(7nam X7 — n1dp X771 P<0.01

Estrone Testosterone
Winter Summer Winter Summer
go:rgg)“t 0.89+1.17 6.2624.91 55+93 34 £51
NVS50 0.76x0.77 115+15
(n=32) o 8.35+5.9 0 28 +44
g':g)s B 1.19+1.44 4.11%2.29 44451 22 £21
(I\rl]\iz; 50 9*,? 5:0.71 6.65+6.59 42+44 14 5
Not
amended 0.4120.9 6.78+3.78 57+84 38 52
(n=32)
900
— 800
=
.20 700
)
2 600
>
S
T 500
X
oo 400
Z
o 300
C
© 200
)
(%]
w 100
0
Compost NVS Control

[9IX2 NONN 'NNX] DIINNIN 7Y D'NIAA DTIDNA IXLVAND XN 219'0 2 TN DERn .3 IR
77202 NIFNAMN NN LAP71 019172 9IN 7T L, [INVOKRN NI KIN MIRRAN 719'0N MNIF 7nam
.NVS -n 112y P<0.01 1 voionipa P<0.05 x'n nizan yximn? 0'719'on 7w yximnn |2
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brwnh 2MRRD PRI T Pa wpn 4.6

752 DIMI YPAEn 210 ,NIXIAN Y¥N A107 D'NNXN '77un 2 'MIynun 77an X¥na X7

(6 n720) ny

Soil / Treatment Winter Summer Winter* Summer*
2011/12 2012 2012/13 2013
Sand (Volcani)

Not amended 0.42 £ 0.03 0.88 + 0.04 0.12+0.01 0.3+0.09

NVS-50 0.47 £ 0.07 0.49 £ 0.24 0.45+0.09 0.59+0.15
Sludge compost 0.48 = 0.07 1.07 £ 0.07 0.34+0.07 0.8+0.13
Sand (Revadim)

Not amended 1.21 £ 0.26 0.51+0.13 0.75+0 0.6+0.08
NVS-50 1.17+0.23 0.32 £ 0.05 0.77+0.14 0.68+0.03
Class B 1.18+0.28 0.58 £ 0.02 0.73+0.32 0.82+0.06

Sludge compost 1.25+0.38 0.60 £ 0.05 0.89+0.16 0.84+0.03
Loess (Revadim )

Not amended 1.40+£0.16 0.57 £ 0.06 0.93£0.12 0.67+0.1

NVS-50 1.17+0.31 0.65 + 0.03 1.13£0.13 0.87+0.14
Clay (Revadim)

Not amended 1.43+£0.21 0.57 £ 0.06 0.89+0.14 0.75%0.03

NVS-50 1.02+0.11 0.56 + 0.08 1.02+0.19 0.71+0.08
NVS-150 1.31+0.23 0.65 + 0.09 0.95+0.21 0.88+0.07
Sludge compost 1.25+0.03 0.60+0.16 0.87+0.26 0.83+0.17

.(Nnx7 A"P) NnIwn Niyapal 0219102 [PNn NTOO0I NYXINNN NoNN Non .6 on n7a0

20

931N MNI' TN D' DRNNAN .NIONN 77WNn? [INVOKN TIDM |2 KXN1 'MNIyNYNl "AI'n OXNN
DA NXXYN NNIT nnan .(Nnxnn; r2=0.028, p=0.06; r2=0.11, p=0.0007) y'7a nniy?

;12=0.02, p=0.08; y'7n NnIy7 "NI' 'Miynwnl arn oXNNN 91N TWXD L|INVOIVOL 11y

(4 9M) (hnxnna r2=0.18, p<0.001)




Summer Winter
= 4.418x +3832.9
y e - 00284 y = 0.8051x
<o'o7 6000 - R?=0.1131
- p<s. = 5000 - * p<0.001
ey 30000 <
= 25000 * 8 4000 - TN
Q.
o 20000 e 3000 -
] 15000 P @ ¢
S 10000 1 ® * g 2000 4 0.t
5 5000 5 1000 -
0 0 w PN 4
0.00 500.00 1000.00  1500.00 0 -
0.00  500.00 1000.00 1500.00 2000.00
weight Weight (g)

250 - . - y = 0.0858x
= PO R*=0.0294 & 600 - ¢ p<0.001
£ 150 - . P<0.09 > 500 - . ¢
o L * 4 g 400 - *
£ 100 - ¢ . S 300 - . % N
S &N, g 00 .

(7] .
S % o o 0
w0 - - [ 0.00  500.00 1000.00 1500.00 2000.00
[ 0 500 1000 1500 Weight (g)
. el
Weight (g) ghtie

(Y'? 2-1 9010 2) nniy? npi7na ,nonn 7pwn 121> DRIMAINN TN L, NNIRDY 'oNa 4 IR
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QOTTARD 2YRANNTT 911290 U2 swowue e 4.6.1
DIINIINN AI0 YW |2 TN "AI'N DXNNA X¥N) D'NNAX2 DAMIINN 7D 7Y '00'0LVOo NINDA

(7 0720) QIND NNIYY? YA N Pnam D oxNNN L(JNVoIVOVI |NVOK)

[INVOIVOLNI [NVOKRN TN |2 (P) Niznamn Nt L(R) AxIEn oTm .7 on n7avw

Ny 194
Test-Est
Summer R 0.400477
P-value 9.19E-05
Winter R 0.2099
P-value 0.055321

NS Y'Y 2OMNMTT M MR 4.7
5-1 ,;jnoox — 5) LCMS nu'wa 17121 NN navnn nnxn tixm 2w nmat 10
. ELISA-D nz'Ta NIXXINYG IT D'T2 NIRXIN 2 DAXNN IR¥N] DPnn 702 .(JNvoivov
1727 NININ 90N NNY7 NNNA ANYD NN T2 DN NIPTANN N'YNNAY |'Y7 1K)

.ELISA-n nj7*122 X¥Nn1w NX NnXN IT NN DA 071k ,LCMS n7'1a

nuEpeMmI T S
D'7On0 NIXAY7 IX\ 0'N717 NHO NDNX N9'WN DX X' IT 2TIAY2 N'TINN PNAN N7RY
D'NNYY D'T'RNVON 7w NA'oo7 DMNaY a7 ,0"7X1MIIN D'T'RNVO 7w D' DTN

.(7Tm> n1n21 nonn)

n'n'7||7) nionn '‘nny v N'ZYnn "Mal nXina [NLVOoIVOVI |NVOK DININN 2v DM RYM
NONN 'NNY] DAl XA MXINA 17910YW NONN 'NNY] DIINNIN IXYM |2 MO .(D'W'E)'U omi

.0"719'0N |2 77an X772 DMENN 2N MIZRAN NXIAPEA XN
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_
Scan (6.467-6.625 min, 9 scans) 5-Std-1000ppb.d + Scan (6.511-6.733 min, 13 scans) 5-A7.d
B x105 £ x104{ 271.1889 EStrone
5.5+ 3 75
5.25- o /¥
5 74
4.75 654
4.5
4.25 6-
44 5.5
3.754
354 59
3.25- 454
3 "
2.75-
2.5 3.54
2.25- 3
2 25
1.754 27
1.54 2
1.259 272.1727 154
14
0.75- 14
0.5 054
0.251 M 0,‘\‘ ‘ . \“ |
ol ‘ il ‘ = >
2715 2712 2725 715 " ‘7 - ,
Mass-to-Charge (m/z) ass-to-Charge (m/z)
+ Scan (@.647-8.685, 6.748-6.784 min, 3 scans) 1-St... + Scan (6.736-6.746, 6.846-6.880 min, 2 scans) 5-A...
£ x105 289.2161 2 410 51 289.2161 TeStOSte rone
3 329 g 284
(s} 3J IS -
28] 2.6
2.6 2.4
2.4+ 224
2.2 2]
2
184 1.8+
1.6 1.64
1.44 1.44
1.24 1.24
14
08 "
1 290.2195
069 087 2902192
06]  287.2691 -
0.4-] X
0.2+ 0.4
0J b Sl el
289 2895 290 2905 291 0.2+ 288.2720 291.1952
Mass-to-Charge (m/z) PR D Y S S
287 288 289 290 291 292
Mass-to-Charge (m/z)

(1000 ug) LCMS-n 2'won 7w [INVOILOUVI NVOKX 7 NION N'9IANVI90 . 5 IR

D'MIT N'PYnn 'N1 [Nl NIXIQ2 |0 N7 'l0"2 7annY (|I'1lJOIlJOUI |IWUON) DIMAINN DY

(Sabourin et al., 2012; Kuch and Ballsmitter 2001; Ternes niNvoa n'niTAY 0DIYY7

et al, 1999)
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yTn vyn ¢' X ,0'N71720 NIXIAQ D'7T'RNVO DM NN 7Y INNFT DY DNPNN
NXN1 |NVONX .01IIX'N D'T'RINVOY 19YNIY D'NAYA O'7T'RNVO DINIIN NINdIA 7Y 'MNY0
maint Sabourin .(Gawienowski and Gibbs, 1969) 130 ng/g 7w 11512 p'nioN 'WaTa

.(5 ng/g) NnnTX n1oNal (4.2 ng/g) NIy jNvolvov Ixxn (2012)

AR 2OMATNTT MM DY A nw nvswn S
'Nynwn |9IXKa I'n (D'TDE} 0'nal n'n'7|,7 'na ﬁ'fNJﬁ) Y'72 17Ta¥ D'NN¥a |NMUOOXN 'TIDM
TIDM MIvAYNn 7720 X¥Nn X7 O1ina 17TAY D'NNX¥] INXMIY D'TIDNN (X16 'LU) 0'niaa

MWD NnY YNl 0'NNX] [NVOoIVOLN

TNN NQYY NT7 2an NON2 [NVOXN NIIRIY7 LY'7n NIT'NY 197 A NXIAN XN DY
)2 12NN (00721 X77) DTN NNTN DAY 11PN .YWMK NVOIVOLN NKT NNIVYI ,DIY'™ N
7¢ N"NN DNIYRE DR DRI NIXIAD DIY' TYIM? YR 0'NIRan 07NN DR on'e 'R

.JMVONY 7I"'TVON

Y'i22 p'721 (Scherr et al., 2008) n11VONLA NN 19N NVOKY 7ITIVOKR 7w NNNN QYR
Ny A 0'71a07 MIynyn DA INTY D ,NNX7 NIMT JNVOXRND 'P7mi NI AN 7n'on
N7W 2,V N'ON' ARWA ITIDMI,NK JNIN 7W 209 XN 11'K [NVOIVOLNY TV .NIYN

MYUN DR "2 'nyvnwn ranh bl

IRX2 2OINTT NDM DY M 2wt bw nyswn 5.2
NIXI2 Y¥N 7y 17Tay 0'NN¥A - [NVOKN 1AV P KXN1 DIIMIINN 'TIDMY NIXIAN DIY' 2 W
NYOIN .N¥IA X77 19Taw D'NNX NNIv'? Mmiynwn 9182 n2x 11" N NVS-1 compost aion
[N X7 .(T2A%2 2Ty Ntpwn DY QI Al 7I0) IR0 ONKA 17TAaY D'NAXA Y ANTna T

(NXM n'pYn) Y70 NIya NIoNn 'NNXa 0IMYINN 'TIDM 7V DX DIY' 7Y nySwn NINTY?
24



7097 Nnnw) NYRaNEmM NI7Yo NiNg v 71N .1 2 oNiwp 7R D'RYNny  pne
AN NI7ITA NIFINDY 19WN1 DTN NIYRIPN .2 .0NNK YR 210 Nnv? (JNVOKX7 7' ThuorN
'N77NN ApNnn 701Nnav Ny L'0Mal DY WN D'NT7IR 'Y IPYINY INKN DRIMIIN 7Y

. (Stumpe & Marschner, 2010) ox'osw D' 70 N'PYNAN NYXIA

NIN (NXIA 7101 IR NXIA) Yy¥AN 2100 TNXR 722 [NVOKRN TIDM QN2 D |U¥7 XY ,Nj7n ‘D]

Y'72 TWURN N'NIvAwn N

DITART DPwRY oM AN 2OIATNTT MM Pa arnn 5.2.1
(wa' MmN D1A%7) NIONN 'NNY2 D2INYINN AI0 Y 'TIDM |2 'NIYAYNAL "AI'N DXNA KXN)
7¥ NA'D0  KIN D7 DN INDWNYT YA QUKRA QIINA MNP TN NN ORNNAN - 07pwnY
noyIon D'WIIY NN W'y 710> .0'WIIYN Ndvn T (D'MNTa D2 N ) 0nin
DIININN 0N ,0NNAIN N 29101 D' NP DA Ny L(7pwn? arn oknNna) N7l

.(Dettenmaier et al., 2009)

STOMT SIMN 2OIMWINTT TSN P arnn 5.2.2
NP PTR NN DXRNAN L(JNVOIVOVI [NVOK) NNXA DIINNINN TIDN |2 0P AI'N DXNN
NNANON W' NONN 'NNX] X¥N1 D'ION [INNIN DXY X'N 12T NIYAYNA .q1IN2 TWUKA Y72
X7 N'0NAN 7TIM P91 ,PTN K7 KIN DRNNN LD 'O 7V X .NdI A U IMIINNY NN
PI'T NN NITNY [N K7 TV ,R¥N) TNX [ININY Va0 ni7d) 12 '35 wnww 710!
7¥ nynunn NN D 7Y T'vn? 70' kNN L(wn MmN 7Y 7D Nima DX NNo

.AMIT D7 T'RNVON DIMNINN
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LCMS nosw s"y aonmasmr R 5.3
N1jnal ,0'9011 DN Oy 21an? 07 ELISA -0 nu'w 1Tan ,niv'yn g9 Ixny 'od
[PRY NNX7 O NI'AY NIRXIN 2207 n0'wA D717V ,0n7K DNINn A21Ta Nind NNty
NPZ'T2 NYXI L|NVOILOVI |NUVOK DIINIINN 'TIDM PR DN O'NN¥] INXNMIY DTN
-0 NOWA 17ApNnY 1787 ninkin LCMS-2 7apnnw nikyinn .LCMS nu'wa n'nxnwn

.NNNIK NINNKRN IT 7¢ ANk 0'9%1 L,ELISA

20931919190 IYDRIT WO STOMIT RN IRZRIW 2ODTORIIWOT 2O M ant 5.4
2un? P MY NMILeTe NDYYWN W DT'RN0O DIIMTIN W NI7IT NIfMd N7 VIT
[nVox maroo » [yvl (Parsch and Sippel, 2001; Andersson and Skakkebaek,1999)
[12'0N DX NI7YN7 N717W1,0'T7' 7¥R NNAANNN 72 INTzn? NNNIA NRA 71212 21NN NN

.10 "A10 1D0N2 NXIZNNY

2y y'mn ,(US Food and Drug Administration, 1999) 'z mxn |ITAn1 NI9NNN 70
i
(Mnn nmon 1%-n N X7 2y imn 0DIXAN DPT'RNVON DRIMIINN NIMD N72aN
1 nVOKXK — M7 X'N N'M'oNN N'MI'N NIMDN 2'97 .0TRN I 'VAL [DIX NXIMN
i
2.3 jnvoioov ,pMaNnp'm 50 jnvoxk — nw'x%? .0naNp'm 46 NLOIVOL ,DNANPN
[ i [

.DMAaNpPM

X70) NN1N2 ,noN 7¥ MONMN NY7RN'OPNAN NDMIXD NN AWNI DININ DX W'NRnY
N>MX7 NX7nmn Nmdn N2 1w L1770 DImaInn NdNX7 INK IR PR (Jamd N
yan) n01a 920 xX'n n¥7nmn NimdN AWK 1w L (JNVOKRN N72amn yan) a"p 4 X' nmr
X7 D7IX NP NRIN X [AMd [0 NIX7amn nirmdn 0T 1y L(jnuoivovn Naann

.D'P'1TNN DIV 227 NIND02 D'IN'NN DRIND INYN)]
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NI MIvAYwNnn DAN LI7R D2IMINY N9'WNN DX NN 720 0'wnn? U'w aNa ))'oY
D'l D'N7I7 "M — D'PYN NO'WY 7D TWUKRD ,NPYNN ' NN KNI DRIMOINN TN ntuh
ITTNI ,0MYA MmN AN"D D'PYNN DN WK 9NN N9IZNA 71 .11 N'72V7 1Inna pn'ow
2V n'on' NV NYSYN NN L,NXIAN A0 IX ,NXID] WIN'Y7 .N'oN' D'DIN) DRIMIIN TN
1Y WKRD LNVOKRN 1Y 'wnwn TN [DIXQ NNDIN IT NI7ON .NN¥2 DAMIINN NN
N2ININ NIFZamMNl YN NIDIPNA N'PYNNN NRXIND Y712 DD AL INKA - [NVO0IVOLVN
MWD N 72 NIX? DNNILN D' NPYN 7Y 1TOR T0WN 7V MY D07'on X LI17Y

NIDIN] NINNY NIV DA XN NN

S'WO DN91 |12'0 NAYY D'NA DIINIINN NIND DX NPT L1770 NIARTAN NIRXINN 1INY?
2PW7 X1 297 .90%-d1 |NVOILOLI |NVOX DIIMIINN TN 727U DT ANYN ARXINN

.O'NXNN N0 NAVY 0" N v n'pPYn

DXy
(I"TOWN) - T WA DOY IIN'Y |1DN

PPCP- pharmaceuticals and personal care products

EDCs - Endocrine Disrupting Compounds

NO- No bio-solids

C- Sludge compost

B - Sludge class B

N-V/ N-150: N-Viro (50/150 Nitrogen kg/ dunams respectively)
PAPB- Potassium Acid Phthalate Buffer

STBB - Sodium Tetraborate Buffer

SPE- Solid Phase Extraction

ELISA - Enzyme Linked Immunosorbent Assay
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Gemfibrozil

The PPCP class Lipid-regulating agent

5-[2,5-dimethylphenoxy] 2,2-

The chemical classification dimethyl-pentanoic acid

and structure @/G\WO
OH

PKa 4.7
Koc, (L/kg)° 430 (estimated)?
log Kow © 4.772
Agueous solubility (mg/L) 112

%Toxnet (http://toxnet.nlm.nih.gov/). bKoC — Sorption coefficient describing a distribution

between a soil and an aqueous phase (normalized to the soil organic carbon content).

‘log Kow — log Octanol-water partitioning coefficient.
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Revadim Oz stream Dune sand
0 IV Ym naIT 71N
Sampling depth Topsoil mixed depths unspecified
clay % w/w® 42 29 5
silt % w/w® 21 20 1
sand % w/w® 37 51 94
Texture Clay Sandy clay loam Sand
Organic carbon
(OC), %, whv 0.60+0.01 0.39+0.02 0.03+0.01
Humidity, % w/w 5+0.14 3.42+0.06 1.19+0.42
CEC (nl)ebq 09 3631074 1612037 NA®
ESP® 1.25+0.04 4.26+0.3 NA
EPP® 4.66+0.1 7.83+0.0 NA
CaCO3 %" 13.440.1 12.940.3 0.27
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WiW wiw

q0INA 210 am DIA'T )'IXN op1b

Anaerobically digested .
WWTP? Herzlia | 18.3.2011 32+1.9 | 5.00+0.33
sludge (Class B)

Secondary aerated sludge WWTP
23.2.2012 | 37+0.22 | 6.20+0.01
(Class A) Shafdan
Sludge
) _ compost (Dlila
mixed organic sources . . 16.3.2012 | 19+0.10 | 1.92+0.14
site, kibbutz
Nahshon)

AWWTP-wastewater treatment plant, "TOC-Total Organic Carbon content, TN- Total

Nitrogen content.

voionizl nixian (DOM) onimn 211X 1IN 7'1N2'DN'an N'wi

DY NIO'ONN NN1an NL'YA NPT11 VOISNIPI NIXIAN ONINN "ANIRN nINg 7'rnaenan nwuy

7v 021w 07PN

-N NN 2w mm iy 'y mavin 19R N7 DOM -n .npxim 2'tinaron'a Ty nindina DOM

JPwn 'l ya 7'7N2arvn'an 0'onl 77121 nonn Y nz'u1 JNiXINn 51 1T pH
NIRXIN NIN1
'7TNND 7TM% MRNIN AN'90N NIKXIN
Cs= KF*(CW)n
;(a"/a"n) nivon 'rinaron’an 1151 110 Cs TWKD
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700 - 6.5:0.04
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5 600 6.2:0.1
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e
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g g 400 .
€% 300
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o ~ 200
= 100
a
0 |

0 2 4 6 8
Gemfibrozil equilibrium solution concentration, (mg/L)
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DOM -n i pH? Koc, (L/kg)
5.0 N'YR 'R
Nahariya SS”
6.0 3100+500°
N
" 6.1natural" 38000 7000
4.5 n'YR 'R
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54 n'YR '
nlrlah!
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5.0 1200 +£900
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5.9 YR '
|"Tow
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5.3 YR '
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5.8 5300 +800
voloniy
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Haifa SS
"6.0natural" 11100 £ 2000
non
Netanya SS
"6.0natural" 9800 £2000
nm

[pn noo +° ;v -SSP (natural) 'wav A Ik 1912 MY YA MMl pH -0
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Gemfibrozil sorbed concentration (mg/kg)

Soil + SS Compost
Soil + SS (from Shafdan)
Soil + SS (from Herzliya)

Original Soil
Incubated Control Soil

00-

.(0'T21) NTAd YA 7NN YW NN'D0 NINNVIT'R .2 IR

- S
Soil + SS Compost
Soil + SS (from Shafdan)
Loess Soil + SS (from Herzliya)
Original Soil
15- Incubated Control Soil

6 8

£

2

o4

Gemfibrozil sorbed concentration (mg/kg)

" Gemfibrozil equilibrium solution concentration (mg/L)

Ty 7M1 — 0%7) N2 yipa 7'1n2rona YW AN'oo0 NINNVIT'R .3 IR
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Gemfibrozil sorbed concentration (mg/kg)

1
Soil + SS Compost
Sand Soil + SS (from Shafdan)

Soil + SS (from Herzliya)
Original Soil
Incubated Control Soil

4.
i
=]
—
0 -
8

" Gemfibrozil equilibrium solution concentration (mg/L)

.NT 71N 7'TN2'ON"A 7w N0 NINMVIT'K .4 IR
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qoIn nx¥n nxi nmipa yp
Thaly MIX volioniy Al ah! |"Tow NMATA NXYT | NN Yy
Clay
D'TaN - N'oN Ke 3.49+0.19" | 1.95+0.09 | 2.50+0.20 | 1.73%0.15 0.35+0.03
n 0.37£0.04 | 0.50+0.03 | 0.40+0.05 | 0.32+0.06 0.86+0.04
OC, % 0.91 0.88 0.79 0.62 0.60
pH 7.71+0.05 | 7.74£0.09 | 7.62+0.04 | 7.69+0.01 7.37+0.06
Loess
TIy 7n1 — oY Ke 5.01+0.56 | 6.14+0.70 | 6.84+£0.59 | 1.02+0.45 0.1+0.02
n 0.3+0.08 | 0.38+0.07 | 0.20+0.06 | 0.45+0.25 1.50£0.12
OC, % 0.74 0.68 0.5 0.39 0.38
pH 8.07+0.16 | 7.96+0.13 | 8.07£0.13 | 8.34+0.14 7.31+0.04
Sand
nIT N Ke 0.92+0.14 | 1.06+0.53 | 1.75+0.35 - 0.03+0.15
n 0.70£0.10 | 0.73+0.32 | 0.69+0.15 - 1.49+0.20
OC, % 0.35 0.25 0.16 0.03 0.031
pH 7.9940.20 | 7.95+0.09 | 7.80+0.03 - 7.51+0.03
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Method for Soil Extraction (based on EPA 1694)

1. Preparation of solid samples

1.1 Transfer the soil from its original container to a sandwich bags.

1.2 Homogenize the sample by shaking samples that are pourable liquids, or by stirring solids, or
breaking the clusters by hand.

1.3 Sieve the sand soil.

1.4 Weight 10 g of solids. Place the two sample aliquots in separate clean 50-mL disposable centrifuge
tubes. Designate one of the samples as the acid fraction, the other the base fraction.

1.5 Add water to the tubes with soil, vortex each for 2 min. Spike the samples with labeled compounds,

vortex the samples and leave them for 24 hours in the shaker.

2. Determination of solids content.

5.1 Weigh 5 to 10 g of the bulk sample to three significant figures in a tared beaker, weighing pan,
or other suitable container. Dry for a minimum of 12 hours at 110 + 5°C, and cool in a dessicator.
5.2 Weigh the dried aliquot and calculate percent solids as follows:

% Solids = (Weight after drying (g)/Weight before drying)*100

3a. Acid extraction of solid samples

3.a.1 Add 15 mL of pH 2 phosphate buffer to the sample, and blank. Vortex each for 2 min. Check
and adjust the pH to 2.0 £ 0.5 with buffer, vortexing the mixture after each addition. Maintain the
pH above 1.95 to preclude deuterium-hydrogen exchange on the deuterium-labeled compounds.

3.a.2 Add 20 mL acetonitrile to the solid sample, sonicate for 30 min, and centrifuge for
approximately 5 min at approximately 3000 rpm.

3.a.3 Decant the extracts (supernatants) of the sample into separate, clean 250-mL round-bottom
flasks.

3.a.4 Add 15 mL of phosphate buffer to the sample. Adjust to pH 2.0 £ 0.5 with HCI. Vortex to
resuspend the solids. Check and adjust the pH to 2.0 + 0.5 with buffer, vortexing the mixture after
the addition.

3.a.4 Perform a second extraction by repeating Sections 3.a.2 and 3.a.3, adding the extracts to
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their respective flasks.

3.a.5 For the third extraction, add 15 mL of acetonitrile only to each of the tubes. Sonicate and
centrifuge the tubes, and decant the supernatants into their respective round-bottom flasks.

3.a.6. If particles are visible in the extract, centrifuge for approximately 5 min at approximately
3000 rpm.

3. Concentration of the solid sample extracts.

Extracts from the acid fraction of solid samples are concentrated prior to cleanup and the extracts
are reconstituted into aqueous solutions that are processed through the aqueous sample SPE HLB
extraction procedures as a cleanup step.

4.1 Concentrate the extracts from the solid samples to a final volume of 20 - 30 mL by rotary
evaporation at 50°C. Do not allow the extracts to go dry.

4.a.2 Immediately after concentration, add 200 mL of reagent water and 500 mg of Na4EDTA.2H,0
to the acid fraction extract. Swirl to mix. Check that the pH is 2 == 1. If necessary, adjust dropwise
with HCl solution. Swirl to mix.

4. SPE HLB extraction procedures
Assemble the SPE extraction apparatus and attach the SPE HLB cartridges.

5.a.1 Condition an SPE HLB cartridge by eluting it with 20 mL of methanol, and 6 mL reagent water
at pH 2.0 + 0.5. Discard this eluant. Do not let the cartridge go dry at any point during the
conditioning process.

5.2 Using the SPE cartridge load the sample onto the cartridge at a flow rate of 5-10 mL/min.
Extraction of a 1-L aqueous sample will take 100-200 minutes, thus use of a multi-position
extraction manifold is desirable.

5.a.3 Once the entire sample has passed through the cartridge, wash the acid fraction cartridge
with 10 mL of reagent water to remove the EDTA.

5.4 Dry the cartridges for either fraction under vacuum for approximately 5 min.

6.a Cartridge elution.

6.a.1 Elute the analytes with 12 mL methanol. Initiate the elution by vacuum and complete the
elution by gravity. Collect the eluant in a clean 20 ml bottle.
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Aqueous Sample ‘

Filter: o ‘ Solid Portion (If required) Solid

Up to 1 g dry equivalent, not exceeding 5 g wet

I

15 mL pH 2.0
Phosphate Buffer

Centrifuge + filter

15 mL water
NH,OH to pH 10.0

Aqueous Portion
Up to 1000 mL

Adjust to pH 10.0
with NH,OH

‘ Add labeled 15 mL pH 2.0 Phosphate Buffer
compounds, stir 20 mL CH3CN, vortex

sonicate, centrifuge

Add labeled
compounds, vortex

Add labeled
compounds, vortex

Adjust to pH 2.0 20 mL CHyCN, 20 mL CH:CN, |
with HCI sonicate 30 min, sonicate 30 min,
centrifuge centrifuge

15 mL water NH;OH to pH 10.0
20 mL CH3;CN, vortex
sonicate, centrifuge

Add labeled
compounds, stir
RS, R

500 mg Na,EDTA

" 20 mL CH4CN, vortex
sonicate, centrifuge

Rotary evaporation \

[ Diilﬁe
(200 mL reagent water)

‘ 500 mg Na;EDTA ‘ Check/adjust to pH 10.0

II |

120 mL CH:CN, vortex |
sonicate, centrifuge

Rotary evaporation

(200 mL reagent water),

‘ Dilute
L nopH adjustment |

SPEHLB 20 cc/1 g SPEHLB 20 cc/1 g

condition | condition
Load, [ Load,
A | wash 10 mL water, dry 5 min,
¢ d dry 5 min, elute with 6 mL MeOH, Base

elute with 12 mL MeOH

Elute with 6 mL acetone:MeOH 1:1

N, blowdown,
reconstitute in 3 mL MeOH,
add injection internal standards,
dilute to 4 mL with 0.1% FA buffer,
vortex

| (#EsI | | (+)‘r'53| | [Es]

Group 1 Group2 Group3

Figure 1 Flow chart for determination of pharmaceuticals and personal-care products by LC/MS/MS

| 9mL 2% FA in MeOH

N, blowdown,
reconstitute in 3 mL MeOH,
add injection internal standards,
dilute to 4 mL with 0.1% FA buffer,
vortex

(+) ESI

Group 4



Diphenyl- alrlal

Fexofenadine | Ciprofloxacin | Diclofenac hch)iram)i/ne Carbamazabine | Caffeine | Triclorcarban | Gemfibrosil | Triclosan | Acesulfame Uommp/nmlzm
721 X7 721 X7 721 X7 61.6 151.7 20.3 4.7 3.5 963 2.2 I77wX w"on
7721 N7 721 N7 721 N7 11.2 99.7 93.4 8.4 59.3 255 1.8 REpn!
7721 X7 7721 X7 7721 X7 26.5 539.1 9.7 5.6 74.1 1321 4.9 | X209 ¥"on
721 N7 T2 N7 T2 N7 45.6 101.1 6.2 24.7 2.7 323 51| v wiavw'on
7721 X7 7721 X7 7721 X7 16.8 734.1 6.6 3.4 272.7 594 4.1 no'n w"un
721 N7 T2 N7 T2 N7 43.9 119.9 6.1 6.8 3.9 370 5.5 N1 Ww"on
721 X7 721 X7 721 X7 13.1 127.4 7.1 3.4 8.0 485 3.0 | yawwav"on
721 N7 T2 N7 T2 N7 26.3 193.8 1.7 9.9 1.7 780 7.2 NN w'on
7721 X7 7721 X7 7721 X7 27.0 159.5 22.6 3.5 4.0 668 2.2 X' w'on
721 X7 721 N7 721 N7 24.4 329.6 7.8 2.5 3.4 751 4.8 NN w'on
721 N7 721 N7 721 N7 2.1 83.2 6.4 0.8 2.6 12 0.7 NN w'on
7721 X7 721 N7 721 N7 15.8 811.3 3.2 4.1 152.6 568 3.7 no'n w"on
721 N7 721 N7 721 N7 5.1 86.3 0 3.5 3.8 87 1.3 [NU N
721 X7 721 N7 721 N7 4.2 114 0 104 4.6 67 7.6 N1V
T2 N7 P72 N7 P72 N7 13.8 119.2 60.9 34 2.9 88 0.3 noy
7721 X7 7721 X7 7721 X7 7.9 130.9 16.8 2.6 3.0 406 6.0 n719y
P72 N7 T2 N7 T2 N7 13.6 116.5 1.2 7.0 15.3 308 1.5 ninn
7721 X7 7721 X7 7721 X7 18.1 153.7 1.8 3.8 48.2 49 54 N1
721 N7 121 X7 121 X7 30.8 195.7 24.5 3.8 5.1 700 2.1 Dy
721 X7 7121 X7 7121 X7 5.8 120 14.8 8.9 4.4 150 0.3 [I'YY 1
721 N7 121 X7 121 X7 10.8 143.7 56.7 5.7 3.7 204 3.7 [NWN 'N7Ip
721 N7 721 X7 721 X7 8.7 237 5.0 1.0 17.1 3 04 nMav
7721 X7 721 X7 721 X7 57.3 113.2 14.9 7.8 2.3 274 8.0 ny ['yn
721 N7 721 X7 721 X7 0.9 78.5 0 0.4 3.4 5 0.0 nim
7721 X7 721 X7 721 X7 194 92.5 9.4 8.3 9.0 107 19.7 [NYN NN
55.5 12.6 269 5.8 527 150 37.7 2665 10595 4.9 | (voionip) wTn

49.3 4.4 88.4 3.3 303 56.4 50.2 741 982 2.1 | (vodnip A

7.8 2.7 85.6 2.5 1.75 65.9 7.8 523 1039 0.2 (voionip) v

.NMIYKRY MY NIIY NIxX-voionipi nixna PPCPs 7w (ug/kg) 1pm .2 nhav
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Triclosan |[ Triclorcarban || Ibuprofren || Gemfibrozil | Galaxolide || Fenofibrate || Femotidine E;é% (t:é/clic E;/%?:%Le Carbamazapine || Caffiene Benzfibrate [[ Acesulfame

voI9NIR/NXIAN TIN
1703 30 26 15 23 12 23 60 15 16/7/12 [xw N2
65 7/12 nim
2 28 32 7/12 NN
5423 83 53 263 74 89 32| 42408 35 647 98 15 60 17/7/12 no'n
4793 75 23 188 50 52573 32 899 89 15 23 30/7/12 no'n
1770 38 83 52 17 8 42 191 237 53 30 16/7/12 '1x'n1d
2235 30 53 48 23 20 38 192 266 45 15 7'md
75 8 120053 0 0 116 ['72VX D'7TAN
2513 38 29 45 58 83 15 15 7/12 n'm
2513 98 30 53 17 34 11 38 136 2216 15 15 7/12 n"1m
1673 38 23 26 20 178 144 15 15 7/12 1Dy
1103 45 44 18 36 1575 27 53 93 38 | jnwn 'n717 niann
1620 30 15 10 24 21 112 23/7/12 1 q19'n
1538 30 15 23 29 15 43 98 28/7/12 2 19'n
2085 30 53 300 37 25 246 498 15 3719'n
2348 45 75 428 23 17 290 233 4 719'n
2400 45 30 405 26 14 321 205 57190
1988 30 23 203 23 20 176 218 6 )19'n

.NIY MY NNRIY NIXR-voionipl nixina PPCPs 7w (ug/kg) 1151 .3 n7a0
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193 19/5/2013 -21 23/4/2012 ,20/6/2011 0> RN 3-2 0Non'T77 19010 DMANIKD D'O90INN

DIV DDINN DIRPWRY? wnnwnw 'NY717a1 0'9oina PPCPs -0 20730 .niman 'K 7192 NIy

.6 -1 5 nIX7202 niIaxIM

.(ng/g) omon'T7n 1012 0MaIkN 0'ooina PPCPs -n a0 n .5 nhao

Diphenyl

Ibuprofen | Gemfibrozil | Triclosan h . Carbamazepine | Caffeine
ydramine
16 414 1328 15 130 117 COMPOST 6/11
430 1350 15 133 89
2 9 2 353 COMPOST 4/12
32 30 92 6 92
24 868 9 23 41 COMPOST 5/13
21 593 3 28 87
4 150 3 6 6 NVIRO 6/11
2 192 4 9 15
3 170 3 8 7 NVIRO 4/12
8 2 156 3 7 24
4 212 4 5 12 NVIRO 5/13
4 243 4 5 9
263 5423 35 647 98 Class B Sludge 6/11
188 4793 32 899 89
405 2400 14 321 205 Class B Sludge 4/12
203 1988 20 176 218
300 2085 25 246 498 Class B Sludge 5/13
428 2348 17 290 233

NT .0NXND D'90INN TUNN D'ANIXK D'ANTA 7¢ NI D122 NiNd 0N7On nxiny o'kN 6 n7aon

X'n DAl ¥ 20% -> 71 wr NVIRO -1 ofp9nn ominnn 7270 nrY0oIsnizn N Nifn oY

D'NNTAN 7¥ DTN noy? X7 nnw o'xN QO .NiNnlda NNIvBNLVI DIN'N ']"7?1]'] nlaw
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x'n 2011 12 voionipa carbamazepine -n T1DM ,7UNY .0IWN D'DMIRNA QOIN 722 DMANIRD

.ug/kg 2-6 -> 71 2012 7yoxai1 ug/kg 130 ->

.(ug/L) omon't7n 1oma 'n71pa PPCPs -n ao1n .6 n7a0

D'TAN |'N717 DIA'T ) INN

4/7/2011

21/12/2011

5/6/2012

16/12/2012

24/6/2013

Acesulfame

11.4

410

60.6

65.5

Acetylsalicyl acid

Benzfibrate

441

Caffiene

18.6

49.0

23.2

33.1

21.7

Carbamazepine

22.5

111

24.6

2.4

53.6

Ciprofloxacin

Clorfibrate

Codiene

Diclofenac

Diphenylhydramine
hydrochloride (DPHA)

Doxycyclic hyclate

Enalaprilat

Femotidine

Fenofibrate

Fexofenadine

Galaxolide

Gemfibrozil

21.9

20.1

22.3

15.7

20.3

Ibuprofren

Nadalol

Naproxen

Sulfamethoxazole

Triclorcarban

19.1

12.5

21.6

11.2

27.2

Triclosan

48.3

62.0

33.8

55.0

34.6

N7 D"I'wN Y .ug/L 54 -7 2.4 "2 X1 carbamazepine -n — ath DY 2'¥' 'K D'N7172 DTIDN DA
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NMINNXN NMIYa nonn q'u TNX7? 2013 NanyTa oMon'T7n 9w 17712 PPCPs -0 7w D7D 711
.diclofenac -1 gemfibrozil, carbamazeoine, caffeine, — D'9'0wNA IX¥N1 DN 4 71 (7 N720)
NT'N .0N0NAT7N DR 'PYUN DN'RY ['NY7172 0TIDN 7712 T 'Myd] 0'DINY INXNIY DTN
-¥ INNT Grossberger et al. (2014) nal (2009) niwi Y9N .yj172 DPIN'SN ARNID VAR TIDN2
-1 Laws et al. (2011) .y7pa 'on T 29 0N diclofenac -1 gemfibrozil, carbamazeoine
Williams & McLain ,)T'Kn .71N'D 121y 11'RI Y2 Ty 'T caffeine -w INNT Estevez et al. (2012)
X¥n1 Diclofenac .jzniy mo 50 -> "ayn yan X71 yppa 11 'R caffeine -nw Ixan (2012)
2V INNT Estevez et al. (2012) .0™2aNIRN D'90INA K71 'N7172 X7 72X Don'Tn 7w D'o'uwna

-0 71PN 17X DN DY 'R7IA ANPYINY INNA DINN N2 DNNIN 1901 INXYA 12 01T 0NN

AN 'R oNon'T™n 7w 0''uwna diclofenac

.(ug/L) 2013 nany¥Ta nMon'T7n 7w 1712 PPCPs -0 7w 071D .7 n720

UOTIE:I:JIP voioniy? nxin NVS-50 NVS-150

0 0 0 0 0 DCF

0 0.2+0.02 0 0 0 CBZ | mionn
0.06+£0.01 | 0.04+0.06 0 0.05+0.01 0 CAF | D'1T2N

0 0.65+£0.09 0 0 0 GEM

0.51 0.47 0 0.17 0.12+0.08 | DCF

0 0.094£0.02 0 0.04+0.04 | 0.04+0.01 | cBZ oY

0 0.11£0.01 0 0.08+£0.002 | 0.07+0.02 | CAF | ‘TN
0.17£0.16 | 0.31+0.2 0 0 0 GEM
0.35£0.13 0 0 0.23+£0.11 0 DCF
0.0310.001 0 0 0.02 0 CBZ YIN

0 0 0 0.05 0 CAF | D'T2N

0 0 0 0 0 GEM

0 0 0 0.15 0 DCF
0.13+0.05 | 0.41+0.07 | 0.51£0.19 | 0.16+0.04 0 CBZ YIN

0 0 0.04 0.05 0 CAF | 1
0.5 0.87+£0.08 | 0.89+0.11 | 0.19+£0.16 0 GEM
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N'OI7DIN NNNONNY NIN7 W' 'N7I72 N'pwn 7w Ny 3 K7 X2 Q'UWNN DIAYTY AWNNN
7722 NI'MNAN KXN1 X7 .TNI'M Y'N9N 11'K 1NN 0TI 271 17X DN 2197 n70'w n'Ranpn

Jmpn 2
NISOINA D'RXNIN DIIYN D'"IAIXKN D'ANTAN DX |INQ7 1'A DTAYA 79 DNp'vn naonn
,TA72 0NN 2 IX¥N1 DN0NT72 NONN 7w NI T .OTIDN IT'RAI NNXN MY D'0771 NINAIRD
NIRNAITA PPCP X INXN] X71 DX DIN IR¥N X7 (8 n'720) carbamazepine -ni caffeine -n
Gottschall et al. (2012) "y InUT NMIT NIXKXIN .0'71¥222 K71 02'WI22 X7 — NTYN 101 0N W
7Y NN902 DN N2 'R ANKIR 717'Y 12V DX N90IN 72'7YW yipa 7Taw no'n 1y
nona carbamazepine 7w 600 ng/g -3 7w 11D™ X¥xn Wu et al. (2012) .0'nnx "y PPCPs N0y
318-660 ng/g |2 n'TI>M Ix¥n Holling et al. (2012) 7w nTIaya .class B nxia 7w nooin 7pw
X77 mipgn v"unn D0DOY N¥A Y NO0IN 7Y YA 71T INR? nona carbamazepine 7w
P71 1IN 719'02 771 0DIM) NoNA carbamazepine 1Y (8 N7a0) NRXNW D'TIDMN .q0N 719'0
N90IN 1727 X7w NIypPa PPCPs -n 7w DTidMwW X7 "R .(caffeine -7 DA) D'NI2a 071D XXM
NU7P W NIRXIND DX D'YYUKRNL NI D' NIYRYNn - 'N7172 1Ipwin 728 — 1INy Nn1aIX
— NIXIAN WWRN ['N717n PPCPs 7w Ani* niaa nimr 7y N Wu et al. (2010) .'X 7192 pamainn
2V Y77 0oI19NIR NOOIN W NYSYN W'Y 1IN O'RN [9IX 701 .1N7W D'RYNNN WWRNN 1T
D'IANIX O'90IN 712'T 0'72PNY NINAIXK NION ,NI7'AN NION PIYA 1YW D7 178 DN 2 Ny
2 'mynwn T 71Tan NIkl 9 07202 nixam NIRXIMN "9 win" noni L' Iv'T DIzna
7V D'T'YNN 0"AIR 0'90IN K77 17T 1780 D2IN2 D' 0TI NINAIRD NIONYT .Nionn

.nonn "y PPCPs -n Nu'777 onnNn
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.0"1NIX D'90IN 7w 01w 3 1NX7 nona PPCPs -n (ng/g) 11> .8 n7av

NP7 2N D'T2Y 71N D'T2N 07 D'T2N N'oNN 19'0
CAF CBZ CAF CBZ CAF CBZ CAF CBz
N7
17+8 | 105+46 20 14 - 22448 20 6317 voIoNI7
voloniyp
63+£36 | 223+65 | 50+14 | 90£17 89 26196 - -
nxin
25+10 | 171431 - - - - - -
NVS-50
- 38+33 | 59+40 | 6+2 567 | 3916 219 | 6313
NVS-150
- - - - - 34+12 - -

.7I¥nn Niniw niona PPCPs 7w (ng/g) 111 .9 n7a0
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LC-MS/MS methodology

Chromatographic separation was achieved on Shimadzu Prominence high performance liquid
chromatograph system (Shimadzu Corp. Japan) equipped with: a degasser (DGU-20A3), two solvent
delivery units (LC-20 AD), an auto-sampler (SIL 20 ACHT) and a column oven thermostat operated at
30 °C (CTO — 20 ASVP). Separation was performed using a Comosil column (5Cg-MS-Il), 150 mm 4.6
mm i. d., 5 ym particle size (Nacalai USA, Inc.).

The HPLC system was coupled to a 3200 LC/MS/MS mass spectrometer (Applied Biosystems, MDS
Sciex) with an electrospray Turbo V ionization source. Acquisition was performed in the multiple reaction
monitoring mode (MRM).

Positive mode

LC conditions: The initial mobile phase composition was 90% water with 0.3% acetic acid and 0.1%
ammonium acetate (A) and 10% methanol-acetonitrile mix at a flow rate of 0.8 ml min~"; then solvent B
was increased gradually f to 100% over 22 min. The sample volume injected was 20 pl. Table 1
represents the MS/MS parameters for the positive MRM acquisition mode

Negative mode

LC conditions: The initial mobile phase composition was 60% water with 0.1% acetic acid and 0.1%
ammonium acetate (A) and 40% methanol-acetonitrile mix at a flow rate of 0.8 ml min~"; then solvent B
was increased gradually to 100% over 15 min. The sample volume injected was 20 pl. Table 2 represents
the MS/MS parameters for the negative MRM acquisition mode.
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Table 1. The PPCPs dependent MS/MS parameters optimized for the positive MRM acquisition mode

Compound MRM DP (V) CE (V) CXP (V)
231.2/185.2

Naproxen 231.2/115.1 31 17 4
296.0/250.0

Diclofenac 31 25 4
231.2/115.1
195.1/138.1

Caffiene 46 17 4
195.1/110.0
332.1/231.0

Ciprofloxacin 41 47 2
332.1/314.2
237.1/194.1

Carbamazapine 31 25 38
237.1/179.0

Diphenylhydramine 257.1/168.3 31 19 4
259.2/189.2

Galaxolide 31 19 4
259.2/145.2

Codiene 300.2/152.2 51 87 0
445.2/98.1

Doxycyclic hyclate 41 59 2
445.2/127.1
502.3/171.1

Fexofenadine 61 49 2
502.3/466.4
349.2/206.1

Enalaprilat 41 23 4
349.2/91.2
338.1/189.2

Femotidine 36 25 8
338.1/155.2
361.1/139.1

Fenofibrate 41 37 4
361.1/233.2

Nadalol 310.2/201.1 41 21 4
254.1/156.0

Sulfamethoxazole 81 45 4
254.1/92.1
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Table 2. The PPCPs dependent MS/MS parameters optimized for the negative MRM acquisition mode

Compound MRM DP (V) CE (V) CXP (V)
. 231.2/185.2

Triclosan 231.2/115.1 -25 -24 -4
296.0/250.0

Benzfibrate -25 -22 -2
231.2/115.1
195.1/138.1

Clorfibrate -45 -20 0
195.1/110.0
332.1/231.0

Gemfibrozil -20 -20 -2
332.1/314.2
237.1/194.1

Ibuprofren -20 -6 -2
237.1/179.0

Triclorcarban 257.1/168.3 -55 -20 0
259.2/189.2

Acesulfame -30 -18 0
259.2/145.2

Acetylsalicyl acid 300.2/152.2 -15 -16 0

Y
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