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[ Abstract] Objective To understand the status of antibiotic contamination in drinking water in Ma'anshan city, Anhui
province and assess the ecological and human health risks of antibiotics, thus providing a scientific basis for drinking
water management and antibiotic contamination control. Methods In 2024, 36 drinking water samples were collected.
Solid-phase extraction-high performance liquid chromatography-tandem mass spectrometry was employed to measure the
concentrations of 13 antibiotics of 4 categories in source water, finished water, and tap water. Ecological and health risks
were assessed for the detected antibiotics. Results A total of 7 antibiotics of 3 categories were detected, with the
detection rates ranging from 0.00% to 75.00% and concentrations ranging from ND (not detected) to 43.70 ng/L. The
antibiotic with the highest concentration was enrofloxacin (43.70 ng/L). The water treatment process demonstrated good
removal efficiency for antibiotics, with a removal rate of 89.97%. Specifically, sulfamethoxazole, sulfachloropyridazine,
and clarithromycin were completely removed (100.00%). In source water, sulfachloropyridazine and clarithromycin
showed no ecological risk to three aquatic organisms, while sulfamethoxazole and enrofloxacin showed no ecological risk
to invertebrates and fish but exhibited low-level ecological risk to algae. Under the premise of using the most sensitive
species, algae, as an indicator, the combined toxicity of antibiotics posed a moderate ecological risk. Among the detected
antibiotics, clarithromycin had the highest health risk quotient (RQy;), which, however, was less than 1x1072, indicating
negligible health risks to people of all age groups. The combined effect of antibiotics showed the RQy,, < 1x1072,
presenting an increasing-decreasing-increasing trend. Conclusions Antibiotic contamination in the drinking water in
Ma'anshan is primarily dominated by enrofloxacin. The combined effect of antibiotics poses a moderate ecological risk.
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Table 1 ADI of target antibiotics
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Table 2 BW and DWI of different age groups

B BW/kg DWI/(L/d)
0~<31 6.4 0.18
3~<6/H 7.9 0.35
6~<9H 9.1 0.59
9~<124-H 9.8 0.81
1~<2% 11.2 091
2~<3% 135 0.81
3~<4¥ 15.6 0.86
4~<5% 17.7 0.85
5~<6% 19.6 0.86
6~<9% 26.5 1.19
9~<12% 36.8 1.28
12~<15% 473 1.38
15~<18% 54.8 141
18~<45% 60.1 2.32
45~<60% 62.4 235
60~<80% 59.4 222
>80% 54.3 1.90
14 %t 547 A Excel 2019 B2 M, 43.70 ng/L, A K BE e im ML A s O BIEWD &2 o
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Table 3 Antibiotic detection results in drinking water of Ma'anshan city in 2024
KK (n=4) H K (n=8) KK (n=24)
PiEFRIG BUAER BT
K BE/ (ng/L) 2 /% Hor I FE / (ng/L) Kt 2/% R K BE /(ng/L) 2 /%
T2 i PP e ND ~ 7.09 75.00 ND 0.00 ND ~ 5.53 4.17
&g ND 0.00 ND 0.00 ND 0.00
i iz PP e g ND 0.00 ND 0.00 ND 0.00
i g S s ND~3.79 50.00 ND 0.00 ND~3.16 4.17
7S Bimib 2 ND~43.70 25.00 ND~10.40 25.00 ND~3.34 8.33
EINSPA ND 0.00 ND 0.00 ND 0.00
AR ND 0.00 ND~1.02 12.50 ND~1.78 12.50
W R ND 0.00 ND 0.00 ND 0.00
FEERR ND 0.00 ND~5.86 25.00 ND~5.06 16.67
WSS UES3 ND 0.00 ND 0.00 ND 0.00
T EE ND 0.00 ND 0.00 ND 0.00
PNINETIEES BARER ND 0.00 ND 0.00 ND~29.50 29.17
iR ND ~ 3.73 25.00 ND 0.00 ND~3.42 4.17
1 NDFRRE TR HER .
22 DL TR KAAFEEGKE(RY B 0 FHESKE.

KoK i i VR U I Y B L KR
IKIEAT AL BR S5, WK AR B AR 25 0 25 B AR L3R 4.
SRR E, KA T 0P RN ERBR AR K
U, 2 Br F9E 89.97%, Forb A fiic HH % e | il fi S
Wik gk A1 ot o 25 2% 1 25 Bk 2 35795 21 100.00%

R4 DTSR ZBRICR
Table 4 Antibiotic removal rates from drinking water in
Ma'anshan city

RS GEALTIKIEK 4 Pk P2 R AR S XU
Table 5 Ecological risks of four detected antibiotics in source
water of Ma'anshan city

K TH M S

HAERLT PENC PENC PENC 0
R

(ng/L) (ng/L) (ng/L) )

Tfiflc OB 150 4.73x10722 25200 2.81x104 562 500 1.26x105

i EEE 1000 3.79x10°3 28 000 1.35x10~4 789 000 4.80x10°6

Bikib R 490 8.92x1022 357900 1.22x10~4 454 000 9.63x105
TR R 500 7.46x103 56 000 6.66x105
it 0.15b —  6.05x10 11.37x10°5

S35 %/ (ng/L)
PUAERARR EBRE/%
JKIEIK H K
i i P S 4.85 0.00 100.00
it i Sk N 1.45 0.00 100.00
Binvb A 10.93 1.85 83.07
WhER 0.93 0.00 100.00
it 18.45 1.85 89.97
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U R 1 RQy ¥ <1x1072, Xt AN A 4F b BE A BE R
e e XU 350 7] 208 AN o v B R 1) RQy W =
I BT A LR N P A R XU o R K B AR
R KU RQgy HI<1x1072, X 2 % Hi (1 AFER
Rz n, 2~<18 % NFFIR IR N, >18 &
(N RGBS Ok T



- 1250 -

HE A SL T AE 2025 4F 10 A28 41 55 10

Chin J Public Health, Oct 2025 Vol.41 No.10

1x107?

13103 Lovereeerenn @ @ g

1x10™

RQy

1x107°

1x10°°

1x107

T
U
Bk E
SR IR
pieoe 28

i N N/

D%‘p&/
N N Ny W s

B% L\“'% D’V\@ /3?\)9 Df%) p°>%/p‘°v%/ﬁv%
¢ o

SO I B R B
AV o~ o > p@/ﬁ& 4/@

g ‘
NN N

‘G

B 1 Sl O KR i

P FN AN R 4R e BETE I {2 B X

Fig. 1 Health risks of antibiotics detected in drinking water to different age groups in Ma'anshan city
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Fig. 2 Health risks of combined antibiotics in drinking water to different age groups in Ma'anshan city
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