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Abstract:The concentration levels of 39 antibiotics, including sulfonamides (SAs) , quinolones (QUs) , tetracyclines (TCs) , macrolides (MLs) , and penicillins (PLs) , in
the surface water of Luoma Lake, and its main inflow rivers were analyzed using SPE-UPLC-MS/MS. The contribution rates of pollution of major rivers entering the lake were
analyzed, and the potential ecological and health risks of antibiotics were assessed. The results showed that p( antibiotics) in 42 sampling sites was between 30. 10 ng-L ™" and
582.37 ng+L. ™", and a total of four classes of 23 antibiotics were detected. Among them, the average detection concentration of enrofloxacin ( ERX) was the highest (88. 03
ng-L™"), and the detection rate of lincomycin (LIN) was the highest (100% ). The average concentration of antibiotics in the northern region of Luoma Lake was higher
than that in the south, and among the two main rivers entering the lake, Yihe River was the main river contributing to the pollution of antibiotics in Luoma Lake, with a
contribution rate of 53.91%. The results of risk assessment showed that ERX had the largest risk quotient. For the cumulative risk quotient (RQ,,. ), RQ,,.. of L6, R30,
R31, R32, R33, and R42 was between 0. 1 and 1, which is considered medium risk, and ROQ),
assessment of 11 antibiotics showed that the health risk quotient (RQ,,) of adults and children ranged from 4. 16 x 10 ~° t0 2. 46 x 10 = , and there was no health risk to the

of other points was > 1, which is considered high risk. The health risk

cum

human body.

Key words: antibiotics; Luoma Lake; inflow rivers; occurrence characteristic; risk assessment

PUERIE—IW WA KRR G WAL G, AL BRI 25 B B e PR A Je i A 1) A 25 A AR

MTF BRI A& 5, I BAE & POk Ak =57
S AR DR I R 2 HE S A A R
FEARM], PUA RAE YR N IF A RESE AL i,
29 80% VAL B4 A= 3R LA 2 sl AU ™ W e U R
PRGCFFEEEHE T ARSI 1T LA SE s K A LT 2
XA R ZBRBCRA R S BRI
RS BRI A R AR K FREE T i WA 7K P A
XTAR, — M fEng- L™ ~ pg- L7 Z 00 H i FHE
PR AT T X B AR AR, IR K A

A XL
L VA R W N = v S (25 W, N L 7 R |
Z#,z‘%ﬁ‘d‘l‘l?’rﬂmﬁﬂﬁﬂ?}_%ﬂﬁ%*ﬁ K KK 5
b, HOK % 4 BB A WS R, 5% 5
IKIREEAF AP A 5 e ARHF 5T A BA 2016

Y5 HHEA: 2021-06-10; f&iTHHA: 2021-08-16
ELWmH.: ILHA Wﬁéﬁﬁ B H (2018002)
EE B . SBI5E (1994 ~ ) 5 W o5 A, TR 7 n] R i5 G
) BEREE AT 0 5 KBS VA, E-mail :897673148@ q. com
s JBAHEVEA , E-mail :zsh@nies. org; hqiu@ nuist. edu. cn



34 SRR AT ;B h ) S E RN R =K A B A 3R A AR S XU BT 1385

AEWESE T 9% S I SRR OK A 17 R AR R TS
K SRR WA 10 FhPTAE ZAG Y A G H e
JIE B BT A 2O T D B R g i)
IR IR BT A2 R T G K F B9 R A ST A RGE
{EL 2 LA X0 B T R AT W, XTI A A
BFTEART B D AT TR AR T 9% i) Jo H %
AR R JZ KA 3 B 39 Rt AR 3R B A
K| o3 AR R A RS | BE RS 5 Ay 2 1 M S
oA R YR, LK =AW ( bz ) AT
) 0 s g A sk i, LAY O 5% 5 0 Bt AR 2K
DIREEF S i C RS

1 MR

1.1 FEACRE

2020 4 4 H 7E5% T i1 1A K AR H I
A E 42 ARAE ST, AL FEIE AR 16 A RAE S
(L1 ~L16) , FEEAWNIG 25 S RAEL (R17 ~ R41)
FUBATR 1 AR s (R42) AN 1 B, FIFHA L
DR KBER AR RAE | L RJZ/K, RS il e 7K
i~ 0.5 m, A7 T RIBAEAKIEYE 3 UOF T Bk
PO AR R S5 38 M SC G %= A 4°C A4
TR TRARAT B AE 2 d N TE R TRAL P

117°30° 117°45" 118°00" 118°15" E
) T T T o T
® N
® / R29
R3% R31 A
o R36
34°30° | i o
® R33
R17 R37, R38
R24 R23 e RIS Ratel R39
“o
th
R26 R25 Rl9 R40g @p3s
L 2 e L] ]
.. ‘e R20
L
3015 L o R27 % g
R28 0| o L2 L1
21 e LS
R21 Vg ..93. .1_?
AL AT
I_.TJ
L1358 Li6 ¢®71 >
e LID
1 °
Sy e LlI5
400" 6 0 20 km B4 R42
@ RHR —_— @

1 BOMRERIHTE

Fig. 1 Distribution of sampling sites in Luoma Lake
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IS 2% . [ A A5 B B (24 fL, 35 B Waters 2
F]) ; Oasis HLB /MF (6 mL/200 mg, 3 [E Waters 2
) 5 e 2R AL (R-300, 51 BUCHL 23 7] ) 5 i
RO 35 - AR B B X (UPLC-MS/MS, LC R 4L N
Agilent 1290 Infinity, MS R %4 AB SCIEX QTRAP
4500, [E Agilent 23 F]).

A . CNEFNH BE (a5 al, 72 E Merck A H]) ;
FUKH R (43 #2824 4 PH 250 i 1 A PR 2
")) LWV 2R 41 ( EDTA -2Na) | BERR FIE R
AN (o al, m AR A IR A ) 5 39 Mt
AR AR UE S BLAG 16 B i 2 (SAs) « & Tt il i
( sulfacetamide ,SA ) . fiffi J% % BE ( sulfadiazine , SDZ) |
fisk iz M BE ( sulfonamido, SNM ) . fiff iz H m® mk
SMX ). B Bk WOomE BE
(sulfamerazine , SMZ) . fiffi i FH — M4 ( sulfamethizole
SMT) . fiifi iz — ' M5 BE ( sulfamethazine, SM2) | K H
kA % ( sulfabenzamide , SBD ) | fiffi & X H 4 m& ng

(' sulfamethoxazole ,

( sulfamethoxine, SMD ) . fiff iz 48 — H 4 W g
SD ). fie f& [ WO W OBE
( sulfamonomethoxine , SMM ) . i iz 6] — B 42 1% g 4
(sulfadimethoxine, SDM ) | H1 48 ¥ IE ( trimethoprim,
TRI) . fitk i BEME ( sulfamethoxypyrimidine , ST) | fiff &
T H SRk (sulfaisoxazole, SOX ) A1 il it B 4 Wk e
( sulfamethoxypyridazine, SPD ); 9 Fi i i fili 2
(QUs) : 5 VP & (norfloxacin, NOR) | PR N V> &2
(ciprofloxacin, CIP) | %) 2 (enrofloxacin , ERX) |
£V A (lomefloxacin, LOM) | K75 & ( enoxacin,
ENX) . % ¥ & (fleroxacin, FLX) . ¥ #® ¥ &
(pefloxacin, PFLX) . Jik f& ¥» 2 ( marbofloxacin,
MBX) FIE Ji 7P & (ofloxacin, OFX) ; 5 FhPUIFFE I
(TCs): + % F& (oxytetracycline, OXY ), VU I &
(tetracycline , TCY) . 4% & ( chlortetracyclin, CTE) |
R W M + % F (metacycline, MET) 158 ) 5 &
(doxycycline,DOX) ; 8 Fl K IF RIS (MLs ) « Bl &7
%5 & (azithromycin, AZM) | % £1.%F & ( roxithromycin ,

(' sulfadoxine,
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ROX) . W2 i€ % & ( spiramycin, SPI) | ¥ Mk % &R
( clindamycin, CLI) . % $i % & ( clarithromycin,
CLR) . #& 7 % & (lincomycin, LIN) | Z& ki &
(tylosin, TLS) 141 % 2 (erythromycin, ERY ) ; 1 Ff
HEES(Pen) . H 8 & G(penicillin G, PEN G). 4
P57 25 P9 B R 3079 V0 B2 -d8 ( CTP-d8) | fiffi e HY e
W-dd4 (SMX-d4) | B L8 Z-d7 (ROX-d7) FIPU IR E -
d6 (TCY-d6) . LA E40A FARMES A FAL 2R bR 241
HE R R A R F] L ALY KT 99. 0% .

PUFEE R 50, 15 39 Rt A 2 b e 5 E 1 AR
1000 mg- L~ FRUERH AR, SR i For s o it 48 TR B
Beihil 20 mg- L~ R A Fn HEY) B 55 W, 75 — 20°C ¥k
FETIRAERE L.
1.3 HEama b

ZMSCER[ 12,80 1.0 L 28 0. 45 pm L2 DL 5
LR LRI U8 S5 A KAE A S mL 100 gL' EDTA
-2Na HEWL, FEH 50% (PRBULL ) B K ¥ W45 7Kk
FE pH {H 3.0 Z247 5 KUK HLB /MEEM A 6 ml.
@@3nmﬁ%mﬁ6mumk*ﬁ%m%ﬁ@¢
EREIANT RPN E{%@{Jﬁ MK 4 mL- min
ﬁJzFLMHHm@%%m# i’dﬁﬂdﬁffﬁ#ﬁ#ﬁﬁﬂ
A0 mL iﬁbﬂﬂ( I ELZS T4 30 min & ,ﬁaﬁ}:ﬁ6
mL_E_F'@ﬁM mlL 29 (AT L ) ZK B L e
{;nllijfl
+5 Fﬁ‘?ﬁ?i(ﬁil mL L[ 1] UPLC-MS/MS éﬁ)%
1.4 wﬁéﬁﬁ S8

AT 54 R A% 4 150 mm x 2.1 mm
x3.5 wm ) ZORBAX Eclipse Plus C18 {435 4%, #
P55 N 30°C W BIAH : A M 0. 2% (IRFRLL) IR K
W, B RNONE; FESTERERTIN 5 wL, iE R 0.3

.-
mL +min

Jo i 25 A *Fﬁ%?%ﬂr?@ﬁ%%(m ), %
S Wil ( MRM) #22X 5 18 B 7 IRLEE Oy 550C
W% FL A 5500 V, AT, WS SR B S
I F1 5054 35. 0, 60.0 F1165. 0 kPa, i sl A S

W1
x1 BEXHSRE
Table 1  Gradient elution step

¢/min WA AR 7% WA BORARS 40 /%

0.0 99 1
5.0 90 10
25.0 50 50
26.0 99 1
30.0 99 1

1.5 JEEEH

K HWAREE BT, IRz Bxs i, 25 5 ol

{ﬁﬂﬁm--‘

[/ml-mid™ ; PR 7E 40°c*Fﬁ;z$§zﬁﬁ';zﬁ,

WA TR SR = s il L 8 AN R B2 A AR e
B e B M, R ZR7E 0.1 ~500 pg-L™' A
RNERAT BRI VD S50, 904 ), Hopthbr A= R e ik
FIRREHIRT0.950; 7€ 100 mL B T/RKHFHNA 2
pg- L RAARRESEST IS S % 3 A PATHE, BT 15
WS 41.3% ~ 112. 6% , A X bR f 22 (RSD) Ay
0.2% ~12. 7%, LMWL S/N=3 Fl S/N=10 15t
D7 BRI R (LOD) Al SE &R (LOQ) 3531 24 0. 001
~1.25 ng+L~"F10.005 ~4. 17 ng-L"".
L6 M
L6.1 EZBKUSIFA

IXUBS: 7 (risk quotient , RQ) #% FH R X /K AR th g A=
R LSS HEAT IR AR WO XU A AR
185 3C 1 ( European commission technical guidance
document, TGD ) HH XUES: R 72 X6 35 /ﬁﬂ%@%ﬂ(tp*ﬁ’_j&
KB MBEATTR Y RO HHEARN,

_R() = MEC/PNEC S D

K, MEC ( measured| enyitonmental COI}QéhtI_‘ﬂﬁOH) A
SZ I I R e R ng<L" "} PNEC (plredicted'.F no. 'é%feét
Concentratlon) jilﬂﬁxﬁ( b &), ng-L~". PENC {E;E
PhE é&ﬁ(%ﬁx@m 5 P AN K, NOBC
ng- L") sl VAR (F BUBOE IS TC, a2l
B Ok E*f‘, ﬁ‘CSO ) STEH H T (assessment fac'.thrs ,
AF) B AR 3 T Rl A2 2 0 A [ 0 e ) 2
AN [R] AT e H B SR il ) PENC (B4 T 3T
#fr(F2).

IKFREE BT RAN R B — R TR, A F IR
W, 24 2R A R AR TR 257 A D Rl VR
SO NGRS R R A XU 7 (RQ.,.)

SeF AL Z K AL A 25 B G A 25 U, T
—tj‘:’ M

RQ... = > RQ (2)
Ao RQ 2 2 0 A A5 U
1.6.2  {aE XS T

VA5 T 2 )2 K AR F A A e ) XL
Wr , AR AR XS B 2R R Y H AT 42 52 5 (acceptable
daily intake, ADI) , 7155504 Z20T A A B A XU 7
(RQ,) . AT .

RQ, = MEC/DWEL (3)

Ko RQy B —HT A R AR XS T ; MEC S5
Wk B, pe-L™'; DWEL b 2k H K Y &,
pg-L7

PR AT E AT
ADI x BW x HQ (4)
DWI x AB x FOE

b ADI o H AT #3248 AR pg- (kg-d) ™' BW

DWEL =
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1387

NIRRT kg; HQ M f5em KB, 4% 1 11555 DWI
JEHYOKE, L-d™'; AB B IBWRICE, # 1 1t
¥, FOE FRBAAR (350 d-a™'), 3% 0.96 155, &~
[ AE I B ABE BW e DWI BUE W26 3™ i 210
ADI L3 4.

R HE Hernando %[30] FBF o 2 B A B
A R R A 25 AU 7 (RQ) B9 43 2845 M. 2 RQ <
0.01 i, FEXU; 24 0.01< RQ <0.1 i, J& AKX
Bi; 40.1< RQ <1 B, J@ T X ; 24 RQ=1 B,
& T e RS

xR2 HEEMERBBEMSEYIE
Table 2 Aquatic toxicity data of antibiotics to the most sensitive aquatic species
PR I BURAY) i T AT BRI/ mg- L PNEC/ng-L.~! Sk
ERX V. fischeri -4ds 100 NOEC =2.88 x 103 28.8 [16]
OFX P. subcapitata e 100 NOEC=1.13 x1073 11.3 [17]
cIp D. magna Atk 1 000 ECsy =1.30 1.3 x10° [17]
LIN P. sucapitata 2tk 1 000 ECs =5.0x1072 50 [18]
ERY C. vacuolata i 1000 ECsy =6.0 6.0 x10° [19]
AZM Daphnia sp. 2k 1000 ECs =12.0 1.2 x10* [18]
CLI B. cifloru 2k 100 ECs, =24.94 2.494 x 10* [20]
CLR R. salina abk 1000 ECs, =16 1.6 x10* [21]
ROX P. subcapitata Pk 1000 NOEC =0. 01 100 [22]
TLS M. aeruginosa &bk 1 000 ECs =2.4 x1072 24 18]
SPI M. aeruginosa 2P 1000 ECy =5x1073 5 ) ;'[,'23 |
SMX S. wvacuolatus Atk 1000 ECs, =2.70 X102 27 = 1241
SD V. fischeri At 1000 ECsy =2.30 o=t 2.3 x103 4 [17]
SMM G. alage alk 471 000 ECs =8.56 . 18.56 x10° 4 x5
SDZ S.  capricornutum Ak 1000 ECsy =2/20° ' 2.20x10° & [17];
SOX 6. algae i 1000 ECs 59.07, 9.0 x10° N [26740
SA C./oulgaris Aark | 1000 ECs £13.2 . L3 x10t (2]
SM2 ¢ vacuplatus =Y W eV ECs) .52 2 1595 x 10* 2814
SNML L miinor 2 / 21000 ECs, =0,/46 g 40 (131
DOX “ [, Jgibba Al ¥ 00 FCy =0.316 | | 316 T [22] &
1)PFLX, ENX F'SBD ) PNEC {74k i j " & a y
¢UE3 BARIEFHEENRSARAR " MR FE KR 25 SR an 5 o, 45 3 s ek
' ble vera, j ody wei, and daily water ‘g i o y ol s o
gafy, Ao body weight and gt S 42603 FIBUEF, R F 00% MLk F A
F. intake for adults and children LIN. ERY SMX_ SD ERX ﬂ:‘[] SMM E:EFI LIN E]/J 1;/_\
e ES HEl BW/ kg DWI/L-d ! N YO ‘ SO .
. % 23.0 0.76 ERX, H:¥k & SMX . CLI Al LIN.
A L 66. 1 2.48 MV I 2 (QUs) PLAE ALK th 5 i, 4300 R
ES 57.8 2.12 ERX ., OFX, PFLX . CIP 1 ENX, ¥ B (i [flh ND (&
#4 FEFERN ADI A Kl FIA)) ~423 ng-L™", "FX{E K 20. 28 ng-L7';
Table 4  ADI of different antibiotics *Hﬁ:‘[:/ﬁ\:'fi’ 3 ;’éj’fﬁﬁz%‘f , QUS ?ﬁé‘z?*ﬁtﬂ mgiﬁf%
EVAEE P LIES ADI/pg- (kg-d) ! ik ;E\:;:P’ p(ERX)%%,ﬁ423 ng'L_l ,%%{é“ﬂqj ERX
ERX 6.2 31 . _ . —
OFX 3.2 E32} (9 F-35{E A 125. 52 ng- L PR R 94%  m T
cIP 7.1 [31] TR EE W (SFA(E A 8.09 ng- L") PR (FH1{E
LN 2 [33] H3.40 ng-L ™) /. H T ERX 7 6 & UM
CLI 30 33 - - ; UN
o . o Wy, 0 T4 0 0 e P 0 OB s
SMX 130 [31] S I HUR K PR SR , B BRI | 7R R
07 20 32 FRE AL K A B350 T Rl U7 K V-
SM2 1.6 32 . . . .
- 0 o BT 2 —. 3% TH 0k OFX % 29 i 4. 45
DOX 3 [31] ng- L™ KRR 47%, MK TR W (SF 2 E R
63.41 ng-L™' )P Fut W (F B H K 36.6
2 HR5HE

2.1 WK
ORI T AGH AN R R 39 Rhprlk R

ng-L™") Vi TR CFRIME R 4.2 ng-L7") %
AT OFX (3 {H H 5. 21 ng-L™", A 1
2 36% A% T IE W CEIE M 17.08 ng-L~") i
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Table 5 Antibiotic concentration and detection rate
I i A VAT
. T p— _ 4% Lhil) _ _ — u\.lj/\(ﬂfﬁf(nu _ NI
% e RO T R VA TR i W F-HE hhE KR %
/ng-L~! /ng-L=" /ng-L~! /% /ng-L~! /ng-L=" /ng-L7Y /%
ERX  ND-~423.00 12552  81.14 94.12  ND~247.00  62.56 30. 38 92.00 92.86
OFX  ND~13.30 4.45 ND 47.06  ND~63.28 5.21 ND 36.00 40.48
(@5@%&1 %, PFIX ND~19.20 4.87 ND 35.29  ND~14.40 2.42 ND 20. 00 26. 19
CIP  ND~39.64 8.48 ND 23.53  ND~29.84 2.30 ND 8.00 14.29
ENX  ND~9.39 0.55 ND 5.88 ND ND ND ND 2.38
LIN  2.39~12.44 537 3.83 100 2.08~92.36 1117 6.12 100 100
ERY  1.40~20.56  4.68 3.64 100 ND ~20. 58 4.98 3.38 96. 00 97.62
AZM  ND~9.55 6.61 7.84 82.35  ND-~21.42 3.8 ND 40.00 57.14
MLs CLI  ND~12.18 3.36 2.82 58.82  ND~223.60  14.01 3.63 52.00 54.76
(KIFAMEE)  CLR ND~4.28 1.35 ND 41.18  ND~34.14 3.41 2.41 56.00 50. 00
ROX  ND~8.07 2.53 ND 35.29 ND ~9. 19 0.94 ND 12.00 21.43
TLS ND ~5.70 0.75 ND 17. 65 ND ~4. 16 0.48 ND 16. 00 16. 67
SPI ND ND ND ND ND ~2. 62 0.1 ND 4.00 2.38
SMX  2.95~20.24  10.01 8.75 100 ND~94.02  16.19 11. 44 96.00 _97-62
SD 0.66~2.66 1.61 1.58 100 ND ~4.36 1.94 1.83 9-2.00 P
SMM  ND~1.61 0.88 0.85 88.24 ND ~3. 69 1.71 1.78 96. 0075 /92 36
SDZ  ND~87.26 5.74 D 47.06 ND ~9. 44 12.29 1.44 64.100 57.14
(ﬁ;ﬁiﬂj;%‘é) SOX  ND~11.05 1.52 ND 3529 ND~16.92 . 1530 | ND 36. 00 Pl
SA ND ~3.15 0.32  _ND 11.76 ND~4.290 017 ' | ND 4.00 & 704 )
SNM ND ‘ND [ iND ND ND~33/66 4 #1.47 | ND 8.00 | . 14
sm2 ND 'Nb | N 4 ND ND~0.21 ¥ 001  ND 8.00 4476
~ SBD ND ND/ NDT O ND ND ~1440° @"0.06 _4'ND 4.00 % P
'rcg(m%%*).--"" Do’x ND NDJ f’ ND ND ND ~ 34,68 1.33 ND 4,007 w238
o 4 i — ] ' f: .ﬂll s 3 ‘
s Cesatn 0 99 et/ ) 0 m% ngeL ™) G T A K CF 1 4 239

OFX 2 SN SIS By A e AT

A1, wfcﬂdzktﬁﬂﬁ OFX Xt 7K fif A 45013k, Hﬂfj‘ﬁﬁ”ﬁw
Ak 2 e pH L A S5 0 22 R K
RGNS Y X AT AR FEL OFX 7E/KFREE
HA R R Z —. PFLX il CIP ARG H AR 421G, HR
PESCHR[40], H 2015 4F 12 H 31 B, =147 H
FEMIYIE PFLX, LR FR E Al #RBH 445 1F CIp
TR SRR A S P B AT R A
RIRAY R A,

8 PR IR BRI (MLs ) PLAE 28 4 Ae ) ok &2
JEE R ND ~223. 60 ng-L™", H 3% I i v i F
fH R 3.29 ng-L™", fK T B # (F{E K 15.75
TP WA R B ¥R 4,67
ng- L™ ARTFIER CEYE R 17.20 ng-L7") 1 #%
AU BEA XA, 33X AT i 45 H A b 3R K R AR A1
s A Y f A 550

RS (SAs) P F ALK 1 o Fh, W BE T B
ND ~ 94.02 ng-L~", 3% il o (9 F- 2 {H hy 2. 16
ng- L~ AT R CFEIE A 2.51 ng-L7") i =
THFIUM] CEXIMEH 1,78 ng- L") FZRF#) (-1
B0 1.10 ng-L™") M0, A7 09 S 4048 H
2.84 ng-L7', fi& T z% WO ¥ fE A 17.89

ng-L

ng-L ") Fizlﬂ: SAs JLAZE B A1 AR AR
R AOR S AR TSR P AT
FUA TRt D AP 2 508 7 B K, TR SAs
oA R AR, A, SAs Pk R 1K
PR AE, A2 T S A W R o A fige S I 6% kT g
2 R 3 Ry e Y B . He B p (SMIX) i
B L S R 10,01 ng- L™ AR TR M
CEXME M 12,34 ng-L~") P70 i T R ) CF {8

94,80 ng-L.7") 0 H AT A S 40 R
16. 19 ng-L_l, & T 1L 7] (—T*ﬂ]@ﬂfl 20. 10

ng-L™") POV T e AT R (F B (E R 2,75
ng-L~") P HK 2 SDZ, SEH{H N 3.69 ng-L7".
SMX Fl1 SMM 7E 7K H iy & i 232 8, 43 ol 3k )
97. 62% H1 92.86% . Li 5" B 58 & B, SMX Fil
SMM S 3% [ R SR K M b i i DL P RD SAs $TAE 3R,
Horp SMX AU EA R AP a2z i e v, A ) i %
ﬁﬁ’éﬁ I H PR 55 5 B8 fig o, AR AE K PR B K A7
FED BAN AW & SMX K H Ak e 4
REAR K PR A W B 1% 3 B, AT 0] 3
UK G753 A
PUFR 22K (TCs) B RAUA DOX 78 A MR i
FRAS vk BE S L ND ~ 34,68 ng- L7, SFE341H
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1,33 ng'L_l, X F # 4E 71 (llziij{ﬁj\j 4.2
ng- L)Y K VTR s BE (K 3 {5 N 35. 68
ng-L™") P X BT TCs Hitk R EMRB LS
Wy, 6 TR BB R PR BT P R R e T A, A
FERIE TCs Btk R BA R B, G HAE
FRVESRAE T, T 25 50 5 Uk 9 W B, 3 ] e 3K TCs

PUERR R ER.
2.2 SMAEFHIE
PRIEE T AR 2R AR B R 2 AL A Rl 5 L S

Bl R N A 2 N FE A | 2 ]
A8 H 0 p (BUEFE) VL FCH 45.44 ~ 532.52
“LoHE I p (PLAEER) JEH R 30. 10 ~ 362. 35
ng- L™ T p (PR F) W Fl Dl 66.40 ~ 582.37
ng- L™ B —E R A B 2250 BIRkm, 4 2550
A FR VR BE RIS o LEAR IR A - QUs > MLs > SAs
>TCs. Hirp, 5% L1 rp p(?ﬁﬁi?)%ﬁigﬂﬁjtiﬁ
e TR HB, X Li‘%'ﬂ)ﬁjlﬁiﬁ/\{ﬁﬂﬂom%ﬁfgﬂ’u}%%
A?$§#Wmmﬁﬁﬁ7%%@m¢%ﬁ%f
U, 437 5 BT e U I %ﬂtl#ién%?_
/\/ﬁ)jﬂ/m%éw/&’i{ﬁmﬁﬁlﬂf 7J< Ji,'if}‘

5 R I 225 ﬁﬁF‘Lﬂp(f
ﬂ£$ﬁiff 330 f 0 T gﬂf

A, BRI Tl i A 3
#. HA Ti @?m%l&ﬂ&_ﬁﬁﬁéﬂj

700

ng-L

oA FE 9 EEOR IR, Ui s S A7 R39 19 p (LA
Z) I, HOR AL R34 FI R35, Higy S 07 p (370
He ) ARG, A7 R34 1 R35 MF I fEAE AR L =
b Bl H 5 9% S AL R A6 R A7 TR R AR B
BEFM, X REFEH p(PLAER) Bm. Ak,

PSR AR T, p (U4 F) e i {E AR YT T
4 582.37 ng- L™, HYT ik ZFH{H K 18. 98
ng- L™, HIW &R 40 m*-s "' Hhag 4 &
B K 12.02 ngeL7', H ¥ W R K 54
m’ -5~ MY AT R 5% Th 1) 3 A Bk BT Y

TTHRTT L , DTEREE R 53.91% .

KRR R39 (1) p(FiAEE ) B, CLL, SMX Al

LIN & FZ M5 39, STl AE 70% LA I, CLL #l
LIN FZHT AREARIRIT, 507 R39 B LA E
KRBT, A TR A, 25 Al T i
ST PR 00 R, SR
Bmhﬂ%%WWWMwém
i SR bR, i X 32 B
umiT%%ﬁT E?i%)&mﬁwféL
p(TILE%D 2 5 7 HR
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Fig. 2 Detection concentration and species of antibiotics in surface water of Luoma Lake and rivers in and out of the lake
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ATRT IR A R (R A 5% B R A
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Fig. 3 RQ and RQ_,,, of antibiotics in Luoma Lake and rivers in and out of the lake
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