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Occurrence Dlstrlbutlon and Ecologlcal Risk Asses§ment of Pharmaceutlcal and
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Personal Care Products in the- Aquatlc Environment, of Sanya Clty , China
REN IBmg nan 1 GENG Jlng f ;

(1. ZHAI Mmg 210 Academician Workstation, University ofSanya, ngd 572000- Chmd 2. School of Health Industry Management, University of Sanya, Sanya 572000,
China)

Abstract; 'The occurrence, distribution, and risk of 11 typical pharmaceutical and personal care products( PPCPs ) were investigated in the major rivers and bay areas of Sanya
City. The results showed that the significant seasonal variations in eleven PPCPs in major rivers of the city were affected by intense tourism alongside reduced annual runoff. In
winter, all 11 PPCPs had 100% detection frequencies, of which CFI had the highest concentration at 1449. 10 ng+L™". The highest concentration of MTP was 427. 06
ng-L ™" and highest concentration of RTM was 311.59 ng-L™". In summer, all 11 PPCPs were again detected , with a lowest detection rate of 87. 5%, of which CFI, MTP,
RTM, ETM, and OFL were predominant. All 11 PPCPs were also detected in the surface seawater of the main bay areas, with detection frequencies of 85. 7%, 57. 1%, and
71.4% for SMX, MTP, and CFI respectively; the other eight PPCPs had 100% detection frequencies. CFI had the highest concentration at 220.78 ng+L™". An ecological
risk assessment of the 11 PPCPs showed that the risk quotients(RQ)of STZ at Yuechuan Bridge and RTM at Fenghuang Road were higher than 1 in winter, posing a high risk
to the aquatic ecology. This was mainly attributed to the discharge of water from nearby hospitals and sewage treatment plants. In summer, the RQ of STZ at Sanya Bridge and
RTM at Hongsha Wharf was between 0. 1 and 1, which indicates a medium level of risk to the aquatic environment in Sanya City.

Key words: Sanya City; pharmaceutical and personal care products(PPCPs) ; aqualic environment; distribution characteristics; ecological risk
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Fig. 1 Distribution of sampling sites
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A HeRAE 2 ), Horp & 2 2l Ui N R Ah Sk i A&
N B Z T R] ) BERR B30 B 22 i i N ORI
A NEA A By BN R ROR. R R 1 h
JIF7R 23 MOLERAE; & ZEAE 2 NG 5 mm K
FIX A 6 M E (W5 ~ WI10) REE. KEE A

PRRELSTEKI T 0.5 m AbRAE 1 L KEE 34 AK
RV o 1 3 20 v, ) B i A i A TR
(1% ), EABA KGR Hiz SR, 4C
BEOGCIRAE  FFTE 48 h NS L FiAb BT,
1.2 FEEER AR

F AL . S Agilent- 1290 WAH R GE
FRIK Agilent-6460 — 51 PUZLFT BT 22 4t (Agilent, 52
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EUERR (P EE ), UPR R B 4l KL (P8 218

26 A B LML (Beckman, 5 [E ) ; N-EVAP & ).
F1 RESAMEBEMNERR

Table 1 ~ Geographical information of the sampling sites
JEtina PR AR (E,N) i
w1 L 109°25'48" , 18°32'07" 6B LU X b
w2 Ae2s 109°19'26", 18°31'40” KWK PR Wi
w3 Eionn 109°12'56", 18°25'01" KK
W4 BRI KA 109°09'46", 18°22'00" I r s DXIER, ER AR W B
w5 B i 109°28'53", 18°17'46" =T B IR S A
w6 AN 109°29'46", 18°15'58" I TIT T T R S, EAVR ) W T R
W7 ENFN 109°3025”, 18°14'12" SEITIT T, FEIRIX, B SR W o i
w8 RUEL B AT 109°30'51", 18°16'15" I TT T XU 5 T 38 S IR AT IR X
w9 iR 109°30'44", 18°14'04" WERERD S | I 30 AT 11, 08 S W DU B T
W10 3 109°3426", 18°15'52" KK, GRS L IO R W) 0 T
Wil R H R 109°44'34" | 18°27'14" T AR AT XK R
w12 T AR B 109°45'17", 18°24'30" TR AL, P sy W D) B T
w13 TN P AT 109°44'35" | 18°23'53" TRATREL, F R Jed s Y0 U g , i
Wi4 Ed 109°45'48", 18°23'14" I REPNCAS! A=/ &
wis feir 109°42'42", 18°17'39" [SIRTb a2 AARLPN OGN
w16 PR 10921748 18°18"13" SR T | | & F
P1 R M v e 10907'30", 18°21'33" LIRE L ik H 2016 S ihis s |
P2 . R 109°08/18",_18°19'10" OSP34 55 ol
P3 FE L - 109° 21'59” 1821734 i % gl it 5(@%)6’%%)41&11? '

T ps S b s H,..““_,lg)? ’59’3-’18 1359 S HE @ﬁ&ﬁﬁ%ﬂﬁ%éﬁ«ﬁu(ms @T)ﬂ‘?),
s (A xEE | A 31’5§" 18°12'53" R 97 E 1% ,.'--*"
pe SN avmsk © 109°33'337,°18°14'14" /ﬁuﬁngms A L 2R A X > ' 3
P7 - JEiTHE Io9°4y49", 18°15'40" s Al 2018 A LAFT i HERAE X =

i -

ﬁt%’ﬂ 11ﬁr|: PPCPs Hi 1 #) o1 @?ﬂﬁﬂg@ﬁﬁ w;ﬂé R {J"

(SMX) Bl EE (STZ) | 59U vh AL (NFX) | ?E%k
VR (OFL) . % L% % (RIM) | Ji K 20 % %
(ETM) | KRB E (TYL) | SLHEHIK (MTP) | KL
UUKF (BZB) . K 574 F (CBZ) Fium k(A ( CFT).
4 Ff N #5 ¥ ( Sulfamethazine-"C,, Ofloxacin-D, .
Caffeine-"C, FIMLIEIREK ). brifE dh S N bR 40 5 35
> 98%, il AR Dr. Ehrenstorfer, f&
WITEGA | J&K 11 R BB A FR2 7] M SE [E TOKU-
E A w)L AT T 2 R R Sy €535 4l B R
R | S, BERR A 48 (Na,HPO, ) | & %
VU 2.2 — M ( Na, EDTA ) FIAT IR ( C H, 0, ) 55171
B Ry o b als, S K A AliK .

1.3 FEShTTAL I

ik B 4 4k 0L ¥ 4% (GF/F, 47 mm,

Whatman , Maidstone , UK) 1 1€ 500 mL 5570 7K #E, U8
N 40% H,S0, FE/KAER pH EFT 2 2.5 ~3.0, %0
0.1 g Na, EDTA. ¥ &b B4 K EE A 100 ng N F5
IHRG SRR AR ETG AL /5 /9 HLB ZE MU, B Ax
BT 6 mL FEES PO BE M, R 2 TR
£ 200 WL FEEA 300 L #8 47K i 5gr i i, a1
0.2 pum £l yEAR U8, IR 1.5 mL AR A

1.4 BESRE N 5 & 3

FEA T P 225848 Agilgent 1290/6460 HPLC-MS/
MS Xf H 45 PPCPs HEA7 43 B FlE . i 25 1
TEAHE A AH 0. 2% IR K WA B AH & i 2H RL.
A 3EFE Ry Agilent Zorbax SB-C18 & #H 4 3% 41 ( 150
mmx2.1 mm, 1.8 um), # i 30°C, iz 17 A [A] 33
min, 72 0. 3 mL-min ™", YRR 5 wL. PELAR T
[ B IE] (min ), FSHA B HEBI(%)]:(0,5) . (2,
5).(5,13) .(8,15) . (13,20) .(18,30) .(25,60) .
(27,100) .(30,100) . (30.1,5) F1(33,5). Fiik 4
. SR HWEZS B T AL R, IE B T H B B (ESI
+), ZRNKMIT X (MRM) , B 4045 H1 %4 000 V,
FALIRE 350°C , HlB (N, fii i 12 Lomin ™' Bi{%
SJEHM 35 x6. 9 kPa.

XoF ORI H BR A4 B AR P (8 A4 BT A R ek
TR, DhakE S T 78 1975 e, A bR 5 15 3 8
H., EfaH, BrasamERs A, USRS
THe. WA FER h PPCPs (9% f 3451 F 10 15 AR

MR AR I VR BV 0.1 ~ 500 ng- L.
FEA AR BT 0 Il 2 E0(R? ) ¥R 0. 99. A5
FR(LOD) FiliE 5 FR (LOQ) 35l 1 SR H= 3: 1/ 10
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1A MR LL T R 0 53 BT W B /N B 11 F PPCPs 119
LOD {4 0.04 ~0.25 ng-L~",LOQ JLH K 0.13
~0.50 ng-L~", FE bR R E B R (76,7 +
8.7)%~ (126.2 +2.0) %, BIR(E H 3 2.
F2 11 # PPCPs iR . E=PRANE FINFRE 2
Table 2 Limit of detection(LOD) , limit of quantification( LOQ) ,
matrix spike recovery(MSR) ,and standard deviation for the 11 PPCPs

1.5 ASKEEH

R4 BK B 4 AR A 5 SR TS W KU PR
T, K A ARG 5 (B9 (RQ) KAl PPCPs 15 424
FE =T K IR B A7 AE BT AE AR S RS AR
RQ {EAY KN, 43K 3 AR 25 4% , RQ {E7E 0. 01 ~
0.1 ZIAHR AU, 0.1 ~ 1.0 Z ] Jy 45 XU,
F 1 AR KBS (R AR .

it LOD LOQ MSR(n=4)  Frififw2s
" /ng-L~! /ng-L"~! /% /% RQ = MEC/PNEC (1)
o o - 2 A, MEC I B BRI 9 B2, B0 (mge171) 5
s 17 . ) : S e e e , N -
OFL 0.08 0.25 100.8 3.0 F1A) FRLN T A0 7 i P ok S R 5 A i
RTM 0. 04 0.13 106.0 6.8
ETM 0.08 0.33 108. 6 2.6 2 #EEEFS
TYL 0.08 0.33 93.0 5.0
P00 e 0 2.1 SWAER RS K T PPCPs 1754 T
CBZ 0. 04 0.17 76.7 8.7 ST B AR R K 11 ﬁgﬁ’:ﬂ PPCPs 1
CFI 0.17 0.42 9. 1 3.0 AR I3E 3. | A_J,f;-' ;
®3 ZTIHESARS 11 F PPCPs A BRIREZED | |, S
Table 3 Concentrations and detegtion frequencies of 11 PPCPs in the major rivers UfISanya City o 4
b K% PPCPs WeJE(n = 16) fpg-1.~! %7 PPCPs W% (n =6) /ng 1) ¥
7N N 1] § a " RS ¥
u 0Bl ] SRR % pufE W T R,
/TSMX and ~89.47 P2l ¥ "'_{,‘-f 93.75 1.06291. 705" 4 21429 100 |
stz /4 [ngd. ~20.09 | 2785 ;,»f  ~81.25 0.97 ~132.51 Y3840 100
INEX ) 0032-2.83 o 111} < 00 1.71 ?3 ~ & s\ alo0 % o
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