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FepE

Biogas slurry can partially replace synthetic fertilizers and increase soil fertility.
However, emerging contaminants such as veterinary drugs may enter the
agricultural soil through irrigating biogas slurry. Conventional targeted analyses
would fail to discover unexpected environmental issues. Untargeted analyses
enabled the unbiased collection of chemical information, facilitating the
identification of unknown contaminants and the early detection of emerging
contaminants. In this project, untargeted analysis was employed to investigate the
effect of biogas slurry irrigation on the distribution of emerging contaminants in the

agricultural soil.

Field experiments were conducted in this project. We analyzed the soil under
the actual crop planting circumstance. Three groups were included, which were two
experimental groups, irrigating with a normal amount (< 400 mt/ha/year) and
excessive (three times the normal) biogas slurry, and a blank group without biogas
slurry. The background soil (500 g, n=9) sampled before the experiment and the
topsoil at the three harvests (n=6 in each group) was collected and analyzed for
physicochemical properties, fertility, heavy metals, and microbial activity. Further,
After sample extraction and cleanup, untargeted small molecules (m/z 70—1100) in
the soil were acquired using high-resolution mass spectrometry. The emerging
contaminants were screened and identified from all the small molecules. The overall
distribution of heavy metals and emerging contaminants among the control and
experimental groups were compared using multivariate analysis. Univariate
statistical tests were employed to evaluate the differences in the distribution of
individual metals and emerging contaminants, uncovering emerging contaminants
relevant to biogas slurry irrigation. In addition, we analyzed the pH, saturation
conductivity, and heavy metal content, and screened the emerging contaminants in

each batch of biogas slurry to understand its characteristics.

Three field harvests, as well as soil and biogas slurry analyses, were completed
in this project. The results demonstrated that the concentrations of heavy metals in
the soils were all in line with the agricultural land control standards. However,
excessive application of biogas slurry significantly increased the concentrations of

phosphorus, potassium, magnesium, manganese, copper, zinc, and sodium in the



soil (p < 0.05), which may cause nutrient accumulation. Fortunately, the increase in
hazardous metals such as lead and cadmium was not found. The application of
biogas slurry changed the microbiota in soil, resulting in a decrease in aerobic
bacteria activity (minimum activity intensity as low as 2), indicating the existence
of more anaerobic bacteria in the soil. Untargeted analysis facilitated the
identification of 146 emerging contaminants in soil and biogas slurry, of which 24
only occurred in soil samples irrigated with biogas slurry. Further, the relative
concentrations of 11 emerging contaminants were higher in the soil irrigated with
biogas slurry (at least 1.49 times, p < 0.05), including antibiotics commonly used in
animal husbandry (lincomycin, tiamulin, tilmicosin and oxytetracycline), fungicides,
analgesics, and a pharmaceutical preservative. Six emerging contaminants increased
with the amount of biogas slurry applied. Fortunately, the seasonal comparison
results demonstrated that those marker emerging contaminants did not increase with

repeated application of biogas slurry, and long-term accumulation was not observed.

According to the research results of this project, we suggest collecting animal
urine and manure during withdrawal as the raw materials of biogas slurry,
developing veterinary drug treatment techniques, encouraging rational fertilization,
and regular monitoring of commonly used veterinary drugs in biogas slurry and soil.
We anticipate that these countermeasures will integrate the recycling of animal
manure and urine and promote the sustainable development of agriculture and

livestock industry and the environment and ecology.

Keywords: Biogas slurry, soil, emerging contaminants, high-resolution mass

spectrometry, chemical profile
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1 FEEEXAR

11 v ¥ 5

e 7 A% : Methyl Alcohol, Anhydrous chromAR for HPLC (MACRON, USA)

e ¢ 3 @ Acetonitrile for HPLC (J T Baker, USA)

* ¢ fi& . Acetic acid, , Glacial baker analyzed ACS Reagent (J T Baker, USA)

e o - 'zy ¢ f ! Ethylenediaminetetraacetic acid disodium magnesium salt hydrate,
99%(Sigma-Aldrich, USA)

* 7 Ak - Acetone CHROMAR for HPLC (MACRON, USA)

* Trimethoprim-dy (Purity: 98%, Toronto, Ontario, Canada)

¢ Reserpine-dy (Purity: 97%, Toronto, Ontario, Canada)

* Atazanavir-de (Purity: 98%, Toronto, Ontario, Canada)

* Butylparaben-'3Ce (Purity: 99%, Toronto, Ontario, Canada)

12 x %

Ik 328 % - Mixer Mill MM 400 (Retsch GmbH, Haan, Germany)

k& % I 1 Moisture Analyzer MF-50 (A&D Company, Tokyo, Japan)

5 ¥ 4= % : Multitube Vortex Mixer MDT-2500 (Miulab, Hangzhou, China)

o A7 ¥-k (Milli-Q water) X # : Milli-Q Integral Water Purification System (Merck
Millipore, Ontario, Canada)

* RBIEHFALc ¥ ¢ Speedvac (Thermo Fisher Scientific, Waltham, MA, USA)

s BRI AITT BE-B T BRI B # & ¢ Agilent 1290 Infinity 1T
UHPLC device coupled with 6545 Q-TOF MS (Agilent Technologies, Santa Clara,
CA, USA

o X-BHAF & £ & : Olympus Vanta XRF

2 v gk

AT R T A F Bk RS2 B (23°36'36.3"N 120°16'07.0"E) & {7 @
gk o 3 Fa;pﬁ_%% 3215 3% 0 A7 %@;E;;j&ﬁn;ﬁﬁ R E (j{n ‘eg) N %@75%?;

T¥EiR (- Re) ey e ¥ L3RR (ZRE) 322 (R=-) >
BERES AL Y FRENrasd - BEZBE - AT IRRA
@‘@ﬁﬁ%%%%ﬁ%’“%ﬁ%mﬁbﬁﬁw%d%@ﬁ‘f@%1%%
W Z A0 WE - AW * 2 B s P RS E S BT E R L
SRR SR UL N I #pmwm‘%% § R FFmerd)
w2 TH e KB RAg | > & &5 0T 24215 400 2wE B0 BB G F S
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3 HAHFEE D I

AT EHFEAT I - Bl AR A B (11037 ) A u AL
MR AR E 3B E R “¢%%9®ﬁ%’u“”w&%m4%ms§
¢4ﬂp@$%ﬁw¢ﬁ4%&ﬁ OB HREE > F P L E18H
Ao R2-AXHEFER A J:allOﬂ&S‘-J \110&9‘31:41104&11‘3 v X 2541
A o ﬁnﬂ&ﬂuw%%%ﬁ%*\ Pend F g ek ok LA T
BEZDINPT R DEY TR PP g2 s BB L PR R AT
#n$%£%ﬁ%ﬁ&$iekﬁw$i$ﬁ4%%o@%64%@%%@@
PFEM O 2R E A58 0 P IEFN24°Co AT HEFRILE - ) AR

FiEgrr o By - 2w A

Sk

AEBAFE S ARETAHR U BMBERER LS L @ NF
RS 4 o A AR AEFP-X500 92 3 (Bl- ) o BFREAHE S UMEZR
e 1 95%% 0 F%E E33-200C F30— % N2 A AT AR o

B > 2 EEEET LR

-J\

FHEA LR PART LLBE SR RS SR A0 £
ARG (2 mm) - @B (S 13 0 B5 gl kAR TR § kS <Es:1:> S E
BEMZER A o FBS g%‘/\ TS E o 3 -20°C e 2 E ’;‘f]:%c
rf ke F it §F 5 ¢ Ftrimethoprim-do (100 ng) - reserplne-dg (1000
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R Y P EREE A AT 2 B

ng) -~ atazanavir-de (100ng) -~ butylparaben-13Cs (100ng) - #* >M 4%t f 35

MELFL L T3 o T4 400 mge = '=e ¢ fg (Ethylenediaminetetraacetic acid,
EDTA) mup b 38m it g2 - h £ pA S AR MOMLZ P fr&6mL2 @

Frim i 55304 4815 > A uBAmLt FiRd EHksE Lz E® (Waters Oa-
sis PRIME HLB, 6 cc, 200 mg) 2 ",f 0 FEBRE o EE AL N8 mL e SRR
B kAL L5 mL > 1234 f20.22 pmePTFE R i ip (6 - £ k43 iTacte »
100 pL® pE-kizie (P f -k=L1(vV)) =3 > 2 FRES 4 (B ~)

AOBARERT LR R0 SRR A SRS TR AT
Qﬁg%ﬂﬁﬂgﬁ?’53&%3‘%ﬁ?%§‘$%?’uﬁfﬁiﬁﬂ
PEEE ARG TR o R EA OIS > B2 305 mLE Sk
EaLS g o T 4¢1 mL 0.01% (w/v) resazurin &R fe3s 3 > L H B LA T LR J?I
Pl B4k A w37°C 2 %48 ) pF o Ao w24 ) pF - 48/ BF > s B100 bk
H>2 067 FREAMB AL L o @t EY wEE L (B4 ) o Resazurin
- BF R RA A T YOt E T SRR LR RRARGES R AT
BN EE oo $ 4R FEIRHLEI A ed S MIBBFE AP %
uvgkﬂwwwa%ﬂlwﬁ4%w § oS R B v R ST S FoAp S R
BINMEMEFERE GFES ) 20 BHEF RIS I s hicd - EP RIS E
I D REINANAEMRAEYD WP B o AR S156%
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VR U S S U AR R O T &

=

£ 332 b KT R B8 BIRR A F R - WA Ko
BT gEr o BRI R 2BIRRE A A BB A - RS

I

N

S
St
=

|

(™
1%

BB E D c PRBAEMEREITREE O NEHSC REBRER&A
THEA o fRA T gL AP 100 mL B A Ao e AR pH 3 3 4 400
mg EDTA > 12 E4p % B~ ® (Waters Oasis HLB, 6 cc, 200 mg)i& {7 5 B~ o 4k & il i6 5
Bem il FEwm oL T mL VR BB R AR AR - R
wALIImL 2FREAF (BL) -

Bk IS it ik g

Bl -~ AT EIT N A2 B
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4 BRI T AR

AFLRYFAZEFAE L FIIRRBETEREFL LY BRI
BATe ffe-H 75 8 3470 B TR\ EBE A 975 2L ) 4 F 5L
(B-+- ) o4k#4ph 47> 7% > & * Phenomenex Luna Omega 1.6 um Polar C18
(100 A, 100x2.1 mm) i 4p & 45 # +LF § 7 FiRIL E4 0 IR AR 5 40°C -
L+ B e dpie ¥ S-mMM B R AE R IR B Y R A BN B B Ap LG
7 0.04%ps peerrk gz o 5f > 02 0.3 mL/min 2 Jitid & (7 4 & 3k o

ﬁ%ﬂ+¢4“¢%u?ﬁ%%&%%é’ujﬁﬁﬁ%y%§9ﬁﬁﬁ
FEo~5a0-~20~40eV = Bafei EriFiz ™ » it (mlz) #5 &
7mnm\ﬁﬁﬁ§%ammgm¢+aéaﬁné%ﬁé%i(%kaﬁﬁé
B LT ) NERYRIOERTE FGHET CREGH o oAb
.:#p%»#ts_ 7¢ (data-independent acquisition » % %X T3 MSmode) ~ 74 » $
BFEEMSESN G F P EIRBH AR 530048 FHEE i -

S SRS £ R

RAFEERFHREY £ 8 ﬁ;"?’glﬁ’%&ﬁ%*%fﬁqﬁ;%%&*i%ﬁg‘ﬁ%{\
PRz %= P A FHRESFE B RIE o HARIR R IT%F}%# VR
oo FRik o B SR Rk BRI A BT RAET 15 A4 A AL
KSR B WARATL c X HE FFE AR FEE iR
Ok omE Y AREE S ,%z\,a, AR L2 PRER .

FRERT LI CIBFIRAZ LIBEAARA c SEEFEAFTERR
Qﬁﬁ%mMMW»ﬁ+?ﬂ#®(mh<ﬂm)gﬁﬁu_’ R A E R
Ih 6 BFERFLI<Sppm e Vb0 AAT R AR PSR R R E

» HOR et el FES B0 5 121.0509 2 922.0098 ~ - f A+ o5 5 112.9856
1033.9881 - %%é Pl AT RE A ARTE 2 DT EFL (2-)

e

R AR EPER - B BT HRA S R AR SR AFS
é@ﬁﬁ,ﬁﬁb?ﬁﬁﬁwkﬁ@ﬂﬁ%%ﬁﬁ%&’@ﬁé@ﬁﬁﬁﬁ:

oo BRALFRF= P EFRFAN c BERAY SERF R R
%%ﬂaﬁ MOE R AR L TE LR R R4
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\\\ﬁr

#

Positive and negative ionization mode
Data acquisition mode
Data acquisition range
Drying gas temperature
Drying gas flow rate
Sheath gas temperature
Sheath gas flow
Nebulizer pressure
Capillary voltage
Skimmer
Fragmentator
Data acquisition rate

MS
Collision energy
Reference mass

ESI+

ESI—

Agilent Jetstream Spray (electrospray)
2 GHz extended dynamic range mode
m/z 70-1100

340°C

9 L/min

360°C

11 L/min

45 psig

4500 V

65V

125V

3 spectrals
0, 20,40 eV

m/z 121.0509 % 922.0098
m/z 112.9856 2 1033.9881
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REAIT RS D RATRE A ST LY

6 % it T AL

dffeini kPR T F AT SECHC S TRL AP G
IR IR RN SR R S U S IR STy 4*’
A i * Agilent Qualitative Analysis B.07.00 # Find by formula # &t &2 & 4 *
SRR Vetdrug_ AM ~ -k ¥ 5 45 TR E Water {o B 2 741 £ Pesticide ¢ i
EpieE o BROATRIRAT R P ECESN T EFTRLE )
S+ 10ppm s B B4 £ 33+ [M+H]Y > [M+NH4" ~ [M-H] ~ [M+ CH300]
"0 Bt B3 JIr At at bR o NI RS o By
FTENSGERFFTERLIELZAL0L AERN o BRI AL 2 <3 500
PECG - BT (D) o BFENIRE . JRI IV HIH

Rp s APELELE- 2ud BRI S It &9 7 49 B
ﬂ$+ﬂ@%% BT g R p Rl LR - A
F it e pE e FUkEFEREEE S (T4 trimethoprim-do f= §
T atazanavir-ds ) ek % o FFiRET o R ér‘u WEMZBER A 0 MY L0
dEY LG ff o B - llﬁii\" JaF it E R BEERRER > SEHEK
22 TR g (pareto scaling) » i 47 F R E G H R E 44T

S RE AR BB T S & u]iZ (partial least squared discriminant analysis,
PLS-DA) » r/ ] A F it &4 5 p RIEEH A E ¢ f 5 90 E > AP N e
WRILRAT > LR AT ERC LSRR REE AR AL EEROL T LR
BB #cB] (scores plot) a7 %W ? OB ~1 B ~3BRREZFHRARY > T
2 & B (crossvalidation)#7 1% 2. R?&r Q? 2|4 2B E £ 4 ~ W2
FAEE R o N R2205F QY R?205 £ 7 HAIE 5 VARRIME ) F URER A
] g %ﬁ:,ﬁﬁi\%ﬁ] e 3132,

H g A 4rie * Kruskal Wallis # 2 £ Dunn % {5 #& 2> 4 p-value<0.05 % %
PHE OBRRHA3E (0818 3B aRE) 2B AT LB EEAS
AHE LR VL EGEELRETIEY LAk E LR - 2% Wilcoxon rank-
sum ¥ %_» 4 p-value <0.01 5 %38 % - ¥ i 5 € T 44 é’—’;\fﬁu—r (false
discovery rate) (p-value <0.05) » W i & &pr 1 P L S dpgtE £
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oo RN R L

5 R TLE
Formula matching
Match tolerance

Masses + 10 ppm

Expansions of values for chromatogram ex-
traction possible m/z

+ 35 ppm (symmetric)

Precursor ions
Positive ions
Negative ions

[M+H]*, [M+NH.]*
[M—H]", [M+CHsCOQ]"

Scoring
Contribution to overall score
Mass score
Isotope abundance score
Isotope spacing score
Retention time score
Expected data variation

100
60
50
100

MS mass 2 mDa + 5.6 ppm
MS isotope abundance 7.5%
MS/MS mass 5mDa+ 7.5 ppm
RT 0.115 min

Peak height > 1000 counts

Fragment ion confirmation
Fragment ion EIC qulificaton settings
RT difference
S/IN
Coelution score
Minimum number of qualified fragments

+ 0.1 minutes of expected RT
>5

>90

1
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1 2P

IR AZ RS FEAFRE SR LR TP IR TS
KB 5 132% R IEF Fen R E o B 2 3E =z B e (13.3-16.6%)
Ptz e 22— B (11.3-14.1%)F # g g ok F o w2
3t 83.4-88.7%2 FF o BAM Z EHRH R 0 I EF A E G f

1

24 by 2 1 2/
7 lﬁ‘af.';’ia‘ai“aﬁ

N LT
e RANSE
(%, ToE+iFEE £ ) (%, ToE+ifER L)
1
if‘zg) 132+ 1.52 86.8 + 1.52
-

Zw
(n=6) 139+ 1.64 86.1 + 1.64

—
(n=6) 113+0.87 88.7 + 0.87

ey
(n=6) 13320.81 86.7 + 0.81

= VEX:
G5 11,5+ 0.81 88.5 + 0.81
(net) 11,5+ 1.32 88.5 + 1.32
(et 16.6 + 0.46 83.4 £ 0.46

ERTEY:
G 14.1+0.65 85.9 + 0.65
(neg) 14.1 + 0.96 85.9 + 0.96
(=) 16.6 + 0.46 83.4 + 0.46
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AT S SR ded e o PHRERAERY B FRTEEY
51.64% » T E R A70.32-0.59 mS/em o — 42 3 T B F K302 mS/em > #
XML TH G R R L L b kR A4 3526-7.70 mg/kg ~ Bk R
f1%710.25-16.46 mg/kg » W B MR EF LS A FHRES S v Loy
2 FHI U (G a R 2 H IR 200 mgkg o A S F (v BB 2
B AR E600 mgkg) e A B L et fhi £ 0 £ % Kruskal-Wallis
R AR R ER TR LT RF LA (<005 £ Dunn # £
TAETA AR o iRy e - B MR 4 S R

2
MFLR 2 -ReziRzd ez @Ko i- Ref= e #RF0 4
G o i AR P EFEHEELE AV TEAE B4 4 A A
LRz ER- B3 BT TEEBE ISR EEL‘E‘%\'“%{‘ﬁl”i’f_%
~% A AR

e s i @BEpiLEME EEAZ (THEHERE )

Al

F £ (n=9) Zw 2(n=18) - 2 ¥ (n=18) = & *»(n=18)

i 7.71+0.11 7.69+0.17 7.62+0.89 7.73£0.13
FWE% 1.63+0.16 1.65+0.079 1.651+0.084 1.63+0.10
T % & (mS/cm) 0.32+0.1 0.50+0.13 0.27+0.30 0.59+0.14
ik 104.946.7 103.84+7.8 103.6+8.8 109.6+8.1°
4 93.5+16.7 93.1+15.2 81.747.3° 114.1413.7°¢
4 3765.6+207.1 3870.84404.4 3887.1+263.2 3527.44200.0
4% 305.6+39.5 321.37+54.6 271.16+31.3Y 302.71+42.0°
4 189.5+18.8 185.4+24.6 211.94£30.1 180.3+18.0
& 90.43+7.48 87.01+13.11 89.43+14.25  95.53+22.8°
4 5.2610.40 7.70+4.58 5.62+0.57° 7.22+1.62°
¥ 10.251+3.88 15.064+4.82 12.794+1.37 16.461+4.57°¢
ap 49.35+20.6  59.41+22.80 34.16+4.96° 66.45+17.50°¢

a& Bk R H = ppm
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R ERILE SR LN S R

3 nRiEEE-TER L4245

BRI EE O BdeR Y A Y1 (pH 6.77-7.78) ~ T H R A 1.42-
4.44 mSfecm - F4 WP PR FEH T ALRADE R > TERA S S (pH 6-
8) ~RHEAZ (P12 #3710 mSlem) H30B 5 A EFR TS LA 0 JRAT
e AR REABE 0 BY r IR R B <10 I #iT 10000 mg/kgtt 3
To I ER N - ROER PR o AP E PR ARE Y SRS F (2946-7159
mg/kg) » H = % 4F (424-1515 mglkg) > H 4+ 5 i< R 10 mg/kg (%2 ) o
ST T - B o B BEARENE T ARin GER &
Fr & 1515 mglkg ~ 79.0 mg/kg ~ 90 mg/kg ~ 7159 mg/kg) - R ¢ 4Rk B R i
ER22E B A AP vE- T BB S PRS00 B~ AR B
X E g 4213 mglkg o ¥ ¢k o iE ST R — B BR4E S 4L~ ARER AR RFEETER
%® (=5 % 995 mglkg 2 5189 mg/kg) © B Fohck2 AT AL AR 49
o F@EH AR P HER > TRIERR)F- B BFres0T
REFERP AFIREALY I RLBRE TR
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5 - HiniR 5= 8 =i

iggw if e 2L 5 L #3(7 3]
A 5- 2 5 -2 5 - 2 -3 - 2 5 - @ 5 - 2 -2
4% (mg/kg) <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7
4% (mg/kQ) 522 424 1515 517 728 793 995 797 424-1515
£ (mg/kg) 9.0 35 79.0 7.0 135 14.5 13.5 12.2 3.5-79.0
44.(mg/kg) <1.0 <1.0 90 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0-90
&5(mg/kg) 5.5 4.0 8.0 8.0 10.0 9.5 <1.9 <1.9 <1.9-10.0
& (mg/kg) 3139 2813 7159 2946 3820 3927 5189 3996 2946-7159

EAE A SRR LIPS (R b LT A
1.0 mg/kg -

D 4% 1 0.7mg/kg 5 4% : 1.6 mg/kg ; 4% 1.8 mg/kg ; 4% : 1.0 mg/kg ; 4~ : 1.9 mg/kg ; 4 :
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AETRPER PR RTEREY S VEL R bR P A
* (n=4) GBI A S § AR SRR £ % 15 200% 0 - R A g =
£ A AT AR (A 3 L G AR FHEE L] AT 20% 0 dodk < o BEA A
B 32N 2REEAT2 RHRA 0 ¥

Ao RpERpEAGSTREL SR T OB SRR L

PO IR o

FopiREL LS REG

APHFLAIRES

f& (n=4) F(n=3)

T3aiE EHEE L TiE 1P ¥R 2
Ny S8 52
Trimethoprim-do 0.011 9.29% 0.400 20.7%
Reserpine-dg 0.520 13.9% 0.013 19.2%
foAS B
Atazanavir-ds 0.025 12.4% 0.025 4.76%
Butylparaben-*C¢  0.040 12.9% 0.039 2.92%
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6 FHEELRRA?PITESLF THEES

BB LAY LR 1464810 £ 4 0 B 23k 10246 0 inik T 65
(i) c APRBESIRLRFIRE SRS EATHF AT AL BRI
ﬁ*ﬁﬂv‘ﬁml“tiﬂﬁ PRER A B Sy P AR (R 524 % - 156
ﬁ‘§ 162 %= 164 4E) BRI RDYE LG LHBHED > FR

0 ¢ %@ﬁﬁ&i,;éaﬁﬁﬁﬁﬁ,a—gfjfﬁﬁy,%QA
JHEEAY A E R AN ERE G NI P 23 AP A
VIR & > 50% (n>9 18 /) (BlL= ) 2441 &4 8 I35
et AR A 7 AFERE F h 4% s R AT RS (n2
16 » %a;é-m;,s z mh*; *Hc 360 £~ ) o @35 ¢ lincomycin ~ tiamulin ~ tilmicosin
{e oxytetracycline (B~ ~ ) o 2/ 7 BIfiE2 8 U@ 2 3gd o
Wﬁiw4ﬁh*%”’%T@ﬁ%#?%wv%%pﬁmﬁ%w@w\%ﬁg

fini? > rew ALY 2 T o

i

Jue

o
F_L

2

—q. W

TL

BLERZ ke %@ﬂ: v b#?’lv\?"? ’ ’?Iﬁhl“ EpBcp v AR (% -
B 1294~ % -8 D3 fE S F A 34 2T 1 434) o
10/ & =iy 73 & & 1 > & 7 B % 8-hydroxyquinoline ~ 222 bolas-
terone ~ & #8;%% progesterone -~ + ﬂfu-r: fi= cannabidiol ~ 44 % | # 4~ ethinamate -
¥lvi indole ~ slvifid 1 indole-3-aceticacid (Bl+ 4 ) ~ M2 F - E#{Feh3f
12 % : lincomycin ~ oxytetracycline ~ tiamulin o +* 2 1 Aoz % @ g anit &
o3 2R EFRPFIAREIEERY v HY 3 LI EF T AR AEF
FrEre VAHENIENRERLZwE LR 2 LA EFP B FL
i » ¢ 7z chlorpheniramine ~ cannabidiol ~ indole ~ progesterone - 2-phenyl-1,3-
indandione ~ pholedrine ~ chlortetracycline ~ lincomycin ~ oxytetracycline ~ tiamulin -
tilmicosin -
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BHE>50% 2165
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Atrazine
w— Hydroxyatrazine
Desethylatrazine
6 7 Azoxystrobin

Phenylalanine
Benzoic acid
Bis(2-ethylhexyl) phthalate

2 2/' Chlorantraniliprole
Clonidine
4 5 Dimethomorph(Z)
Fipronil
2 - P Flutolanil
% ‘_E'. 12 - l% ‘_E'_ Imidacloprid
Lincomycin Methylparaben

Tiamulin Methylsalicylate
62 Tilmicosin 72 Metolachlor

Oxytetracycline Morpholine
Pyraclostrobin
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FN S RN R Y 2 AR F

v &4 - Bm Z @ MEELRhd Y e %
(n=18) (n=18) (n=136)
4-tert-Octylphenol 0 1 2.78%
Caffeine 0 1 2.78%
Cannabidiol 0 1 2.8%
Chlorpheniramine 1 3 11.1%
Chlortetracycline 1 4 13.9%
Dinoterb 0 1 2.78%
Dinoprop 0 1 2.78%
Methiocarb sulfone 0 1 2.78%
Fenoprofen 3 3 16.7%
Indole 1 3 11.1%
Isoprothiolane 3 4 19.4%
JWH-201 0 1 2.78%
Lincomycin 7 9 44.4%
Metalaxyl 1 0 2.78%
Metazachlor 1 1 5.56%
Methiocarb sulfone 0 1 2.78%
Nitromide 1 3 11.1%
Oxytertracycline 6 15 58.3%
Oxymesterone 0 4 11.1%
Progesterone 0 2.78%
Pyroquilon 2 4 16.7%
Tiamulin 18 18 100%
Tilmicosin 10 13 63.9%
Tolfemic acid 0 1 2.78%
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(n=9) (n=18) (n=18) (n=18) =R e iR iR

17-alpha-19-Nortestosterone % %

17 alpha-Boldenon (Epiboldenone) \Y

2-MeO-MA (Methoxyphemine) %

2-Phenyl-1,3-indandione 5 5 2 \Y \Y

2,3,5-Trimethacarb (Landrin) 1

Methylendioxymethamfetamine 1

4-Androstenedione

4-Hydroxyamphetamine 2

4-HO-MA (Pholedrine) 2 4 1 v

4-Hydroxyantipyrine 2 15 13 18

4-Hydroxybenzoic acid % %

4-Nitrophenol 9 17 18 18

4-tert-Octylphenol 1

5-Aminosalicylic acid % %

5-Androstenediol v

8-Hydroxyquinoline 3 2 11 16 % % %

9-Octadecemide (Oleamide) v v

Acetaminophen (Paracetemol)

Acetamiprid 6 6 6

Acetanilide v v

Ametryne (Ametrex) 9 12 9 1

Amineptine 1

Anabasine/nicotine 2 3 4

Androsterone

Aniline \% \%

Aspartame 1

Atrazine 9 18 14 16

Hydroxyatrazine 5 18 16 18

Desethylatrazine 9 18 14 14

Deisopropylatrazine 8 14 8 3

Azoxystrobin 9 18 18 18

Butylbenzylphthalate 1 1

Phenylalanine 8 18 16 18
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v &4 * R Z v B =R %-8 %-% %=¥
(n=9) (n=18) (n=18) (n=18) =R iR iR

Benzoic acid 9 17 18 18 % v

Benzoylecgonine % %

Bis(2-ethylhexyl) phthalate (DEHP) 9 16 18 18 % %

Bolasterone % % %

Boscalid (Nicobifen) 8 4 5 5

BTS 27919 % %

Butamben (Butyl 4-aminobenzoate) 1

Butylbenzylphthalate 1 1

Caffeine 1

Carbendazim (Azole) 5 7 9 11

Cathinone 1 % %

CBD / Cannabidiol 1 % v v

Cefalexin v

Chlorantraniliprole 6 18 18 18

Chlorpheniramine 1 3 %

Clonidine 9 18 17 15

Cocaine v v

Coumarin %

CT / Chlortetracycline 1 4 % %

D(+)Norephedrine 2

Diethyl phthalate %

Simazine 7 17 8

Dichlobutrazol 1

Difenconazole(l) 9 17 9 7

Difenconazole(Il) 9 17 9 7

Dimethomorph(E) 13 8 14

Dimethomorph(Z) 17 12 15

Dinoprop 2 1 %

Dinoterb 2 1 %

Doxycycline %

Edifenphos 6 6 6

Enrofloxacin %

Epinephrine %

64



g pER o 202230 4p = (03:52

=~ Mgk

it &% FH el -Re ZRe - % K=

(n=9) (n=18) (n=18) (n=18) =R iR iR
Epitestosterone v
Equilenin %
Ethinamate % v %
Methiocarb sulfone 1
Femiphos 1
Fenobucarb (Baycarb) 1
Fenoprofen 1 3 3 v v
Fenuron v
Fipronil 12 12 12
Flutolanil 5 13 13 1
Fumonisin B1 v
Fumonisin B3 Y
Grepafloxacin v
Hexacozole(l) 1 1
Hexacozole(ll) 1 4 1
Hymecromone %
Imazalil (Enilcozole) 1
Imidacloprid 9 18 18 18
Indole 1 3 % v %
Indole-3-acetic acid % % %
Isopreline 1
Isoprothiolane 1 3 4
JWH-21 1
Ketamine 1 1 2
Lincomycin 7 9 % % \%
Linuron 1
Medroxyprogesterone v
Metalaxyl 6 1
Metazachlor 1 1
Methiocarb sulfone 1
Methylparaben 9 16 15 13
Methylsalicylate 9 16 15 18 %
Methyltestosterone % v
Metolachlor 9 18 14 15
Minoxidil 1
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v &4 7 Zelke -RBE ZRe F-# % %=
(n=9) (n=18) (n=18) (n=18) 7 ek BRI

Monuron 2

Morpholine 3 14 14 14

bumetone 1

Niclosamide 1

Nitromide 1 3

Oxytetracycline 6 15 % % %

Oxilofrine % %

Oxymesterone 4

Paclobutrazol 1

Pencycuron 1

Pendimethalin (Penoxalin) 6 5 6

Perfluorooctanesulfonic acid 1

Cinnamic acid 4 6 9 18 %

Benzocaine 2 12 12 6

Phenylbutazone-d1 1

Profenofos 5 6 6

Progesterone 1 \ s s

Propicozole(ll) 7 5 1 2

Pyraclofos 8 5 1

Pyraclostrobin 7 18 16 16

Pyrocatechol % %

Pyroquilon 2 4

Rofecoxib 4 4 4 8 v

Saccharin v v

Salicylic acid % %

Salmeterol 1

Skatole \% \%

Sulfadiazine (Silvadene) % %

Sulfamethoxazole \%

Sulfathiazole \%

Tris(2-butoxyethyl) phosphate 2 4 % %

Tributylphosphate 1 1 1 2 %

Tetracycline %

Tri-(2-chloroisopropyl)phosphate 8 18 18 18 %

Tebufenozide 1 2
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(n=9) (n=18) (n=18) (n=18) =R Pl iR
1-(3-Trifluoromethylphenyl)piperazine 1 1
11-Nor-9-Carboxy-tetrahydrocanbinol 1
Tiamulin 18 18 \Y v v
Tilmicosin 1 13 v
Tolfemic acid 1
Tramadol-N-oxide % %
Tranylcypromine 1 1
Tricyclazole 9 18 18 18
Tyrosine %
Zearalenone 1

67



