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Abstract; Solid phase extraction (SPE) and high-performance liquid chromatography-mass spectrometry ( HPLC-MS) were used to
detect and analyze the distribution of 10 antibiotics including sulfonamides, fluoroquinolones, and macrolides in the Harbin section of
Songhua River basin and Ashe River, a tributary of Songhua River. The correlation between the antibiotic concentration and water
quality indexes was analyzed and the ecological risks were evaluated. The results showed that only six antibiotics were detected in the
entry section of Harbin city on the Songhua River and the concentration was relatively low. However, nine antibiotics were detected in
the exit section and only sulfamethazine ( SM1) was not detected. The concentrations of macrolide antibiotics increased most
significantly, followed by those of sulfonamides and fluoroquinolones. The inflow of three tributaries in Harbin city was the direct cause
of the increase in antibiotic concentration in the Songhua River. Only sulfapyridine (SMPD) was not detected in the upper section of
Ashe River. Ten antibiotics were detected in the section where the Ashe River enters the Songhua River. The other nine antibiotics
were the highest except norfloxacin (NOR). Wastewater discharged from four sewage treatment plants along Ashe River is an important
factor affecting the concentration of antibiotics in the Ashe River. Correlation analysis shows that three kinds of antibiotics in the
Songhua River have certain positive correlations with ammonia nitrogen, total phosphorus, and total organic carbon. There is a
significant positive correlation between the three kinds of antibiotics and ammonia nitrogen and total phosphorus in the Ashe River
system, indicating that the water quality indexes of the Harbin section of Songhua River and Ashe River are closely related to their
antibiotic concentrations. The results of ecological risk assessment showed that macrolide antibiotics in the Harbin section of Songhua
and Ashe Rivers had certain ecological risks.

Key words : Songhua River basin; Ash River basin; antibiotics; water quality index; distribution rule; ecological risks
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antibiotics in Ashe River
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Table 2 Correlation analysis of antibiotic concentration and water

quality indexes in Harbin section of Songhua River
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Table 3  Correlation analysis of antibiotic concentration and

water quality indicators in Ashe River
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KIS 0.632 0.993 ** 0.911*

1) « FIRTE 0.05 0l MM « FIRTE 0.01 U, P
W

SRR e BT AR AR R R ST AR R
2 BB B IE RIS (r = 0. 956, P <"0.'3)}-_> JEE
St 2 B 1 e T R E A6 (520, 828 P <
0.05). e Y5 2500208 56 15 22 8 I S T A
3(r=0.816,P <0,05)', 52U 5L 5 00 IEAE
(r=0.958( P'<0/01 ), KR A o= 5 0
SR S O B 1 A OG (r 42 50 0. 9930 AL
0.911,P <0:01). {1 WJQC 5 3 K BRI A 2
PEEIR YL (P >0.05) 715 T A4, AGTAT FIAS
TG b W Ak BB 16K R HE RS A e BTG
7K, TRV 57K A R A K B At AR 5 x fi
P BTy e AR 3RS =AU S ] Y TEAR O
P R B A R O A A O 23 O AT R AR
FH AR, YT B 22 0 ot HAB O o Ry, g
F1A)JE8 9 T i 4 7K e ) 3 ] A ol 5 ] -
Wk TOC 284k, 5 3 BHUAE F A G AR .
2.4 PUAERAESKE IS

XoF T PR 0 A 25 AU PPAA 38 R TR R
WS R 1 ( RQs ) SRPPAG AT 5 XA st e K vh A= R 1Y
AR S AU AR S SCHR 35 TR T LT A RQs:

RQs = MEC/PNEC
ZLH MEC ( measured environmental concentration) 4
SCN IR B R BE , ng-L™"; PNEC ( predicted no effect
concentration ) A TN JCRUN W BE  ng - L',

PNEC 4 T 5RO W EC, 8 LG, ( 2
PE) BUOICTTE RN W BE NOEC (12 1) 5id 4
FIPEAR T (AF) (9 E . AR A Nie 4577 BB 5T 4
B, YRR SR SRR, AF [EERE 10005 ik
PRtk BRI, AF (155 100. R4 4D
AT, R SR PE RIS PERE I RO S5 R AT
TERER 22 5, W] LASR AT 28— B Oy A7 PR AN 3
TR B £ K S AN SR Y PNEC {BLIE 8 ¥ 15 A



134 Wi IR A o RAAETTG ZR % B B BT Al A 28 9 7 A U 5 A 28 AU 1Al 143

FMFFT , i A A A AP ol v 7 B 2 S 6
SPGB TR O . AR YRR A SR 0 1 M I M
D7 I T IRE O FT 5, R AR A SRk se il
W RE TR A (1 RQs {H. MR 4% Hernando 2577 #2 H
() RQs 4327 I K AR AR S U 25 9% . RQs <0. 1
SR 5 0. 1<RQs <1.0 FHZERE; RQs=1.0
v ARG

A 1 XU R B T SRR AR A AE VT IR I BT
Ko BT AFIRT 323 8 A AE 2 RQs {H (SM1 T SM2
BEPEBAR BSR4 ) ULIEl 8. SMPD | SD | SMZ |
OFL il NOR iX 5 P40 R 7R AL VT U S B 137
WY RQs [EY/NT 0.1 40 TAR KU K. 2E#A
LT PiA R ROX ) RQs {H &, X /K & 1
BEMER T 1 AT AU KT, X R4 1) B R
0.1 AT XU K, i AE &R CLA F1AZL /9
RQs {EAH LT ROX 1M} 75 AH X A AR JH X # Fl K
T IR F T e KU K. 78 B 3] S A
FABLEIS B, Bt 2 ROX 9 RQs A0S 45 gt | A
7 fr S5 7 0 4190 <2 3 ROX % T 3 Fh U 2R ) 19

AEPEI DT AL KP, CLA T AZL R T 0 flK et

BV b TR KT, I FL Tk i
KT H AT 8 R e b o A

10!
FAEIT Tl n i [
, o k& | S
]{]I 5 1: N ﬂ& #
i * H =
: : &
10"
" |} T
o [
1072 .

L ]
103
1074

1 1
SMPD SD SMZ CLA ROX AZl OFL NOR

Pl 1§07 3 i

RQs

1074 1 1 1 1
SMPD SD  SMZ CLA ROX AZl OFL NOR

Pk

B8 MEITRIEME/RIER TR AREE SR & E
Fig. 8 Ecological risk quotient of the Harbin section

of Songhua River basin and Ashe River basin
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Table 4  Comparison of antibiotic concentrations in global surface water
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