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(1. G RFEKBIPLGZERBEREF L AT ELALEE, M2
MZ 860000; 3. M REE K SUKFEER, A 450004 )

HWE. %%%&A}\quﬁnn(pharmaceutlcals and personal care products, PPCPs) 7 7K 135 H YR AT 23 X 7K A= A 7
N3 )\7J<7J<{J?ﬂ£ PPCPs [ f775 T8 A REXF A S i i A 3. AT R 24 5 USRI KK IR o PPCPs fY75 4 )ftﬂ&tﬁLﬁ
TRFEPEAR IFHAT TG IR AT A AR S KU T4, Z5 SRR BT, 20 Fh PPCPs TERAF S 1 RARM BVl 24.2 ~317. 6
Lrfr k] ( CFT) d5 5 Mk B 3K 186. 4 ng- L', LK S ik Jiie HY gEme ( SMX) D B (OFC) , F e A HH VK B 43 301
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DRSS 28] v 46 XSS, T XA S 9 5 Y4 1 5 | A T A
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Distribution and Ecological Rlsk Assessment of PPCPs \in Drlnkmg Water

o

Sources of Henan Province f & P i 4

ZHOU ] Ying', WU Dong -hai', LU Guang hua YAO Jing-jing”, WEL; Lei” HAN Feng
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Abstract The occurgence of emerging pollutgnts phdrmdceutlcals and personal care prodpctb (PPCPs)) in aquatic environm®s has

University, Linzhi 860000 China; 3. Hydrology and Water Re@ource% Bureau of, Hen

potenfial adverse effects on aquatlc organisms, and the presence “of PPCPs in drinking water sources s very likely to cause harm to
human health. | The PPCPs pollutlon in five typical dnrﬂ(lng’t«lat_@_r.-%ur( es in Henan province was investigated. Moreover, the source of
pollutants Was aﬂalyze_d and the relevant ecological risks Wete evaluated. The results showed that the cumulative concentrations of 20
PPCPs at different sampling sites ranged from 24.2 to 317.6 ng-L™'. Caffeine ( CFI) was the highest level contaminant, with the
concentration up to 186.4 ng-L™", followed by sulfamethoxazole ( SMX) and ofloxacin ( OFC) , with detected concentrations up to
70.8 ng-L~" and 24.2 ng-L™", respectively. The pollution of PPCPs in Heigangkou drinking water sources was higher than those of
other drinking water sources. The comparation of the labile indicator CFI and the conservative indicator carbamazepine ( CBZ)
concentrations implies that the pollutions from the upstream water and around scattered domestic sewage might be responsible for the
PPCPs present in these drinking water sources. The risk quotient (RQ) calculation results indicated that the detected PPCPs in 5
drinking water sources have moderate to high risks to algae, while low to moderate risks to invertebrates and fish. Therefore, attention
should be paid to relevant pollution control.

Key words : pharmaceuticals and personal care products ( PPCPs) ; drinking water sources; Henan province; pollution distribution;

ecological risk assessment
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1 MR

MR R B RE AT MERE S TR M
M RFLAERE oinmE | RS PE 7 AR 5 R
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MR PR R - 3BT AR R S R R R R
fiil- 4. PPCPs ( 25 % A3 HL UE 56 7)) b o & 46 B
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L1 P DI S 2 T R R 2 A 3
2454 . B FH A it e — HY R E SRR AR ali (f2 5 Merck 22 H]) .
£1 20 7 PPCPs HAEFR
Table 1 Basic information of 20 PPCPs
Yy CAS 5 YGRE AR 4 lg K, lg K,
it frie Y e 723-46-6 SMX 253.28 0.48 2.41
itk Jrie — P s e 57-68-1 SMT 278.33 0.76 2.28
E=8 kU 82419-36-1 OFC 361.37 -0.2 .09
AR 2 98106-17-3 DF 399. 39 _1.28 294 "
AR 114-07-8 ETM 733.95 | 2.48 2088
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193 53-16-7 El 270. 37 343 a8
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— -4 4065-45-6 BP4 308. 31 0.37 1.83
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Table 2 Parameters of the sampling point
RepEALY R LS pH /m]g)-(i’l /ngf‘ 75{5
Ji-1 113°34/23" 34°42'01" 8.25 10.3 928 11.9
J1-2 113°34/23" 34°42°01" 8.34 10.2 926 11.8
»2-1 113°3353" 34°41'34" 8.03 10. 4 911 12.0
2-2 113°33/53" 34°41734" 8.19 10.3 924 11.8
3-1 113°34/31" 34°41'32" 8.21 10.3 931 11.9
3-2 113°34'31" 34°4132" 8.35 10. 4 932 11.5
BI-1 112°5603" 33°42'46" 7.44 10.5 395 11.0
B2-1 113°1433" 33°43'21" 7.80 10.2 452 11.6
B2-2 113°14'33" 33°43721" 7.86 10.3 454 11.5
B3-1 113°14722" 33°4314" 7.62 10. 1 447 12.2
B3-2 113°14722" 33°43'14" 7.83 10.2 452 11.6
NI-1 113°59/23" 32°07'15" 7.00 10.5 188 10. 4
N1-2 113°59/23" 32°07'15" 7.28 10.5 186 10.6
N2-1 113°5605" 32°06'05" 7.33 10.5 191 0.9
N2-2 113°56'05" 32°06'05" 7.40 10.4 187 1049
N3-1 113°57'52" 32°04'43" 7.45 10.7 189 " 109
N3-2 113°57'52" 32°04'43" 7.53 10.4 188 1078 =
N4-1 113°57'59" 3105552 b 8.2 12.1 231 ._._,~1“'4: b=
Hi-1 114°1740" 34°53'10" 8.56 175 | 963 g8 |
H2-1 114°15'25" 34°53'46" [ 8.52 1.4 2 NI 0.2 4
SI-1 L/ Tr4e3420" Pogerr | & B2 B3 ¥ 3 b T4
821 " 114°33'09" 33°86143" /) X #7805 L oy 3P M2/
S os3m1 A 14034746 338680/ 4 A 8.12 15,2 J 608 -3l
)11 % J1 RERURI 0.5 m A AHEJ1-3 e I R AR T 2.5 m 4k, DUEIE) ’
3 ' By y F
Waters Oasis HLB(200 mg, FH Watérs N ;A 845 0. 25 min, 7F 4. 75 min FFER] 2% A, R )5

HERUIE R4 A 6 L, A ARHEZ 1. 5 min PYANE] 90% A, i3 0. 4 mLemin”~'

L, VEAVE 75 /K 35 5% 1 F F EFAA-D12 78 S0 1Y
(MR R R A ) WREIE T i
21 mL a8, X FAHLIE R &, o
JESEAER LA S mLemin ™' U T Oasis HLB SPE
I SR E 10 mL B a4l K GBI B
FHE0.5 h, FEH 2 x5 mL Pl &P EE(1: 1,1k
FUE) X R VENG , 5 e il it A B e A5 & 1
mL 5 2.

PPCPs 43 #1 >k | Waters Acquity UPLC-MS/MS
TR R A € 15 0T 1S K R 48 (35 [ Waters A H] ),
HLIE 25 FL B R (ESD) A IE | B i B8 2. Acquity
UPLC BEH-C18 #%(100 mm x 1.7 pm x2. 1 mm; 3
Waters 2~ 1) ) i FH B PR F57F 40°C, i RE & R 5
pL. 259 0 M i shAH e A (5 0. 1% HIR Y
ABAEK  RFLEL) FIPERE TR B ( G ) 4Rk, 6 B 72y
S 80% A {545 0. 5 min, 76 5. 5 min INZE 1 T REF
10% A, PR%5 2 min, RIS 7E 1.5 min 34 /11%) 80% A ,
TR 0.3 mL-min ™" A HLIE G 43 Hr B9 3 3 A
FEVEBL AL A 0. 1% (L0 W R /Y8 4l
K ERA Y (98: 2 ARFRLL) I FIVENGW B[ & A
0. 1% (HRFI4E0) H R A H I ). B EEAR P 2. 90%

db B2

TR G e SRR AS RS ERE
Yyos BT R0 R AR ZS FTALR B HARTS 4. 1
25 AR 0 AR ]l S G Il i R Ry 78.2% ~
103. 1%, K HBR>4 0. 05 ~ 1. 15 ng-L™".

1.4 AEEXEIEM 7

AR BRI 5 = RS I 1) B2 AR 48 5 34, KU
A (RQ) ¥ B TIFM K Hh PPCPs 19 42 25 XU
TEARXF R,

RQ = MEC/PNEC (1)
Cy, LCy,, NOEC 2)

AF

K, MEC A H b5 75 & ) #8 K & I ik &
(ng-L~"); PNEC A Il JC % N ¥ B (ng-L7™")
ECs, . LCs, 1 NOEC 3 Bl 378 RN e BE P50
FEVe B A TC LI RN e BE (mg- L") 5 AF RIFEH A
¥, — I 000, Y4 3 ANE SR M2 Y BE RO
WAEAE 1, 2 F1 3 MEFRHAEYR NOEC HE FI,
It NOEC {835 PNEC {80, AF BUE 43 %1 100,
50 A1 10, EC,,. LCy, il NOEC 3K VB F B % i
FEOB g 3 PR, RQ E/NTF 0. 1, KB ; 0.1 ~
1, HAERUR ;KT 1, KU

E 6
PNEC = x 10
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#3 PPCPs i) ECs,, LC,, NOEC #1 PNEC f&"
Table 3 Values of EC,,LCs,,NOEC,and PNEC of PPCPs
P ECsy . LCsy 1 NOEC/mg-L ™! PNEC/ng-1.~!
8 Wk TCAHES Y 02k Wi JCHHE ) fi12k
SMX 2.7 %1072 2.1x107! 5.6 x10? 2.7 x10" 2.1 x10? 5.6 x10°
SMT 6.3 2.0 2.9 %102 6.3 x10° 2.0x10° 2.9%x10°
OFC 1.0x1073* 5.3x107! 1.9 x10* 1.0 x10' 5.3 x10? 1.9 x107
DF 2.4 x10% 2.5 %102 1.4 x10° 2.4 x10° 2.5 x10° 1.4 x10°
ETM 2.0x1072 2.2x107! 1.0 x 102 2.0 x10' 2.2 %102 1.0x10°
IPF 1.0x1072* 9.1 1.0x1073 2.0 x 102 9.1x103 2.0x10"
CA 8.9 x 10! 1.1x10% 8.6 x10' 8.9 x 10* 1.1x10° 8.6 x10°
El 8.7 2.2 6.0 8.7 x 103 2.2 x10° 6.0
BZB 1.8 x10! 2.3x1072* 6.0 1.8 x10* 2.3 x10? 6.0 x10?
CFI 7.7%x107! 1.2 x10! 1.1 x10? 7.7 x 10? 1.2 x10* 1.1x10°
CBZ 3.2x10! 3.8 4.6 x10' 3.2 x10* 3.8 x10° 4.6 x10*
GFB 4.0 6.0 9.0x10"! 4.0 x103 6.0 x10° 9.0 x10%
TMT 1.6 x10" 9.2 x10" 1.0 x102 1.6 x10* 9.2 x10* 1.0x10°
ROX 1.Ox10°2* 7.1 2.9 x10? 1.0 x 10? 7.1x10% 2.9 x10°
PABA 2.8 x10! 1.0 x10' 1.0 x10% 2.8 x10* 1.0 x 10* 1.0 x10°
Et-PABA 2.1 5.0 7.3x107! 2.1x103 5.0 x10° 7.3 xL(}3"
BP3 1.4x1072 9.0x10"" 1.3x107! 1.4 x10' ~ 9.0x10? AFXI0°
BM-DBM 2.6x107! 7.1x107! 6.4x107! 2.6 x10% ' 7.1 x10% 6M102-“
BP1 2.1 4.9%x10"! 8.9x10"! 2.1x103 4,9 x10% "sgxlo"
BP4 2.6 x10° 1.4x10° | 478.9x10"! 2.6 x 106 - 1.4 x10° 879 x 10°=)
> 7, T W
1) « FRUEAL Sy NOEC {H, + FRILALy PNEC {f [ & | § /
g e - _..-". .'f"J
) | & .~ 350
2 %-% 'ﬁl’]’l@ NYWrF -5 = m BP4 m CFH )
T | = BPI W BZB “i
y; ) f / 0T m BM-DBM m EI
2. 1 PPCPs frﬂ({ﬁﬂ(ﬂpﬁ?ﬁfﬁi/ﬂm‘ & VA m BP3 = CA F
750 |- ™ Et-PABA M IPF
AP ziBAIT 20 il PPCPs)| mmmmrﬁm o PadT A
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