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Investigation and analysis on antibiotic use and antibiotic
residues in water environment

FU Dafang, JIANG Yong, CAO Xiaomin, PU Yunjie, DING Yi
(School of Civil Engineering ,» Southeast University, Nanjing 210096, China)

Abstract: Residents questionnaire survey of antibiotic use in city S was analyzed and field visit research
on hospital antibiotic dosage was conducted. Water sampling in water plants and natural water bodies
for analyzing two antibiotic residues, norfloxacin and tetracycline, was carried out, The results
showed that the perception and accuracy of antibiotic use of the residents was not high and the
percentage of antibiotic use on hospital prescription was relatively high, tetracycline residue was not
detected in all 19 samples taken while norfloxacin residue was detected in 17 samples with the
concentrations of norfloxacin of five samples reached the limit of quantitation (0. 283 9 g/L) and that
of two samples from sewage treatment plant reached up to 1. 580 pg/L. Antibiotic use was suggested
to be supervised and efforts in publicity and education should be made. Techniques of antibiotics
residues removel in water treatment should be introduced.

Key words: environmental engineering; antibiotic residues; high performance liquid chromatography;
hospital; residents questionnaire; norfloxacin
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PARFERFMIIERFEERT D 2N, EERLERVPEEEREFRK., REAY
FHBREERREYN 138 g, T@EIEERN 13 g; EEPEMRERRNE R, REERRKBTY, JEE
WEAPAERBN LG 80%, HRENWEAHYRIRERHERTL 4%, MEXKEFREAERMNH
22%~25%.
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TAKEHEAK, EARGEEEHAKPRAHNFES, FHESFHTETRHBESE 2 AR, KT
JHTBRRLH 8 FhpiAER GERT o F), MHEHSERE (WiZF 70~489 ng/L, #tZF 13~69 ng/L)""';
2007 SEBRBH T RA KA X KR PR EINIHFE, KEPRERE 8 wg/L, MIRYTERZ
156 pg/ke™, HIEXRTFHARZRE WRERENN, WET X,

DAHRFEEPENTAERHREPREEAAN, EHRZNELM T, XEESHEENER
WS ERMEAFBN, FRPREERRFEREMT 2 DT HBITHR, APEEMNE AR ER M — R
TR,

1 RERANDSERFEREE

1.1 B FEMER SR\ aREE 5507
1.1.1 HENSRSH%

BT RITRAE RS, HERRERIEREAMIRMNPIARWEHAER, T 20124 8 HZE 2013 4F
8 AHERS., I HEAXFHEN STERMITHARE, EERBIFWEHAE 1 000 4, HPFHKNE
992 4, MIBHEREK 99.2%. MBEHIEFN Excel RFEHBITH ¥4, KIKKAE «=0.05, THEE
BERA 2 RS, P<<0.05 HERFRIEEX.
1.1.2 AEER

WELERNR 1~K 3 Fimr,

R1 TEFHREERMRERERNINAER

Tab.1 Perception of antibiotics use from residents of different ages

. FOEH 124 ) FEE 132 N hEEA 436 N ) P Bk 092
ANB/AN WBI/Y% AE/AN WB/% AB/A O WBI/% X ANE/N B/ Y%

THRECHHATER 74 59. 7 294 68.1 257 58.9 15.778 0.015 625 63.0

T R 24 1k 87 70. 2 296 68.5 218 50. 0 36. 605 0. 000 601 60.6

NEETRB R E 72 58.1 256 59.3 232 53. 2 8. 809 0.185 560 56. 5

FE —ERY 28 22.6 76 17.6 51 11.7 18. 949 0. 004 155 15.6

VEERZELTH 53 42.7 263 60.9 245 56. 2 21. 409 0. 002 561 56. 6

x2 FRZEHERMMERMINAELR

Tab. 2 Perception of antibiotics use from residents of different degrees

HENE TR ELT (78 ) BHEFE 327N KEEMULE (587 ) R Pl B 992 O
ANB/N BB/ ABUAN BBI/Y% ABUAN BBI/% X ANB/N BHI/%

THACHHRER 37 47. 4 171 56. 1 417 68.5 32.201 0. 000 625 63.0

T 2E W 24 36 46.2 176 57.7 389 63.9 18. 580 0. 005 601 60. 6

NEETH BT AR E 31 39.7 153 50. 2 376 61.7 30. 460 0. 000 560 56.5

SE B 7 9.0 37 12.1 111 18. 2 15. 993 0.014 155 15.6

MERKERLTH 32 41.0 162 53.1 367 60. 3 20. 916 0. 002 561 56. 6

®3 ERMEREABARE

Tab. 3 Survey of residents’ antibiotics use

WEANE WELER A$992 M/ A B/ %
KHRE HEHAER = 848 85.5
= 144 14.5
R T H R T E R PERREE IR R 289 29.1
PR A B 1 AR 437 44.1
LR, ZEEE 232 23.4
HAt 34 3.4

1.1.3 VAR
ARERBERINGER “NREFBHREERE” FHRABNELR T ERN, £ “ERWZHH®”,
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“HE_ERY” FHE, AMIEMHREERENT TR, B4KE, FORUNFTELINMBREZE
AR, MPEBHENDEIEE, P8 100 NFHE 40 ASHAER TR, NEJAER RS XK
BERNR, ATFHEZEZRRERARE B %I IR, B AALSNBHRTREARN ., X5
AFRMRLEKRES, FENERERSER T RNERK, ER, WEEEN EIMTHAERM RN ERE.

ARA%FGEBERINN S MF A E LT FR N, BAEX 5 A J7 TIN50 1E 5 3 66 2 75 6 7 = v 3,
KEUL2GRREMFARBNNELRLET, B “AME_ZRE” —MEKNMNERELYETT 60%. M
MmEXNPIE, PERENBREERNMRES, FERMNINRNTAERMRE TH#.

BRI FREH BEHER, HTRETEBHAANEREK, N7 29.1%. ™HEETFERBAZS
THEE, ZZEEEETRERNNZEE, BRKNAGTRERARENFRHEERTE S, A,
BREAPUAEREMARS, MBAERFHATENEAE TSEE,

1.2 BBl b 5 R RA b
1.2.1 EVIEBEMEARE

2012 VI ST A EREABRN T, ETLER:. ERER=KF%, N7 BH
428 629, {EREALTT B 501 249; FEXREKERE: ERER_HK, 1124 60 A/d, HERLEAKR—4E,
Z80%FRT; FARTAERS L. 1184920 AN/d, BHER; FEPAER. 12415 A/d, TERK.
1.2.2 BARS&R» T

ANERGIAERFABRGT. ZHXFFER, 112 28.80%, 1EBt 63.56%, =112 40.88%; —
RERE, LFHMENERLT; HEREFL, MAERLFTA N 70%; DA, LEHEHEER
&7,

S} 4 ANEBRPLAE R AT AR BB N 47.5%, 90.0%, 70.0%, 90.0%, 8 STHEKRHIAEERF
BERAEBAR 74%. (2012 F2EHHAYRKRNAEMERED TN CUTFR (FED FH
RGEERAREENEHAYWMEARAET 60%, NM2EENHAVAT LA EL 20%, JELEE
TE 2k 5 e A8 40%.

STHERINAERFHFEAKELE (74%), @ZEH (FE) . Hf, ZZFFERBREK
¥, BAEFHANBIESLV, AETERRPARBEDN (FR) B3R, EZNRERGERFARUHBL
5k M/ADBERAMX RS FONTEARS% T, BERFAELSS, LERERARELS. B
U, BYE pnEEX PONER S, FRRAOPAERIMER; MRSRERKERTA RS LG
oE, FRAMEEER, NEUEESESENTHE.

2 KEPIERKESH

AR SEHEE KR 19 A, #RK 13 MRS, WRKIIKEE (BUK)TKIEK) 24, 443
T AHIKEE 74, 3 ANRTMIEAKRE 4 A, KT BRKKEE 2 A, V5K #KMBKKES 2 4. XF
FrBUKREBEAT RBBAH IS Tl g IR R S5EAVE SR, 19 MKEPERMBIIHRE, 17 NKE
PR HERDE HE 12 MAMERAOKES , HfimK #KEE&ER, X 2.283 pg/L.
2.1 UBHIRAN

2%, BB EIEIY, LC-20A, HASE,; C18 fAitt:, 150 mmX4.5 mm, FE Waters; [H
MZERX, ASPE799 &, | & AQUA Trace; InertSepTM B AHZEEU/ME, 500 mg/6 mL, HZA GL
Sciences. Wi: W&, fEE Dr. Ehrenstorfer; #HWELREEW, R HASRI BRI,
2.2 KW
2.2.1 bR ERE B H AR A AL

BCE ZHFEAIK (20 : 80, AR MEWMATRBRMEREE, L8 E&MIREIRER TERD
PSR LB RE . AR 0.010 0 g i ME T OB FRBW, AR KEERHRERR




Tk E24 B
2014412 A P ERMTIS X HELBRILX 2424

100 mL, ECHIEIREER 100 pug/mL KIFREME R, 4°CTFEBERE .

Na, EDTA-Mcllvaine ZHRECH] . FRERZ ZfZIZR 41 37.2 g, IBER 12.9 g, BRE
27.5 g, WTKFIHEEZE 1L (pH=4 0",
2.2.2 FeRhBUALE

B 500 mL KFEEZEHIEIT 0. 45 pum EE, 1 15 mL EDTA-FrERBRE — MBS 35 mL
K, &GS, FEMEERRBERATERNSE, —RA 12 mL 467K, 6 mL FEEM 6 mL 267K 546 [ A1
FHCME, P10 mL FER KRR IS B AREEC M E, A 6 mL 2iKWEE, T4 10 min, A 6 mL FE
FRER CERIRE 1 mol/L) W, AERSKEAL 1 mL, FEEAZE 1 mL".
2.2.3 ks

¥R 1 mL AW BRAT R AHAIES T, C18 GigiE, WK 1.0 mL/min, HHE 20 pL,
WHHHZEE : K=1:4 EBRL, 5%HFEKR, HRVEMNBEK 278 nm, MUFFFERWEK 400 nm.
2.3 KMgER
2.3.1 VRESERE RN FR SRR

KRG RME 4, K5 P,

R4 2MEERNESBESHELRY

Tab.4 Linear equation and correlation coefficient of two kinds of antibiotics

AR 3B =y 3 MRERH R R?
g E Y=3.14X10"5X+0 0.998 4 0.996 8
WRYE Y=9.83X106X+0 0.999 7 0.999 5

R5 2MPEREMENR, EERZBEIRERE
Tab.5 Loq and relative standard deviation of two kinds of antibiotics
HER PRERARTIR/ (mg/L)  AKFEFRIR/ (ug/L)  KFEHERER/ (ug/L) SRR/ %
MR 0.194 7 0.428 2 1.712 8 6.91
WBRYE 0.032 2 0.070 9 0.283 9 1.03

2.3.2 HAREBRRMGR S
19 MARBERBARR M IUIRR, K6 AKFEFHIERDESE,

®6 KEDERALESE

Tab. 6 Norfloxacin content in water samples

pi =2 HRDERE/(ug/L) IKEE R EWE/ (ug/L)

KITK T 0.182 WA 1 0.150
KA 0. 315 IR T P9 1T 0.138
T T 0.191 5T PO KR T 0.172
W A 11 nd T P9 38 I AR 1T 0.182

3T A AR T 0.159 KT HAKKRET nd
IR T PSR I AKAE T 0.143 KT HAKEED 0.072
T ARV KR T 0.109 V5K BEKAKRE T 2. 283
W ARV KR T 0.073 YK BEAKKEE T 0.774
W I IV KA T 0.071 BRI RBAKEET 1.580
AT BAKAKRET 0. 564

W nd R KT R

2.4 SRHU
RN —MENES, EFDENERANGHZ, STTRTHXERES, BLmrElk, B
WIIHRRARRH, MAZAEPRHERYDE, RHLEBRTERESA, WAREAFRBEEKEE,
BRI KPR EERDERE, BRARELRIEER, AL THRYLESENEN
B, M45EEM, K MBoEPNYEEBMIMEELETE, URRIUER, REBERKZE,
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HAKAE #HKPRHERSERERKPHARSERNEREEE, MW AEEKP AR
SERRYUERFANERRS, WYNREERSHAERKING, UROIAERKERE. #A, K
TRV K i R R .

V5K ALER )T BAKFIIME 1. 528 pg/L, RHFKPIAEREEPIIME 0. 145 pg/L 1 10.5 5, BBV
KRB R AKERAB . MUK @RERT BT ZEENEINRAERERNEZER, K
K ERGBTZHREBFOERIEZENMER, D SHAERNBRRIERARERE, NUARA
AERERIBRREEREZRIERKIRELETZ,

3 BESMRSH

3.1 BHBAERNESR

D WEFEER A, EAERMHSRES, WEAKRE, BRWEEE, TIERNEBRERE
&, REFEZMTAMEILTEB] 100%. 1040 B 7= 25 T 24 0 1% 33 B 22 o A\ KB b Bl A8 3 i B A1
£, HtRSSEATAR, BEARE R GMEER B

2) HYERAANER, BEAEKFTEEMARRMN, REAFTEEH, WX, B, E0R
%, MERGTERGE, BHERN., SBRN., FRRN, ZEBRE, GPH. THREEZRE
%%,
3.2 SR

EF MBS ERFR GRS, 3201248 A 1 BRSEATH (HUB25W i RN A & B k),
SPERNHEE, SHEETMS, EPAREN, ERVBHEREANRRE, SLERFTESEHHTTH
FHE, BEATBUEAATAEERD DEHAHARMGABR, AEX BB EEARAEEN
WhE, BT EMTIARA,, R XERRTAR, FENERMZRFRENM 2014 EFFHEH
JEMMZBILEFRETHRADAER, MENMILHAXEE, N ERWAHTFIERRITRE . B,

NEREAEE HE., —HEEMEWPARKNESE, B, BRTERE, A28 A80TS .,
HEHSNE, FRKERTGEHERBEAERNRS, 25, WEHERAY, B—FEEANEEK,
B Brek AR SR I HIME SR BT 8 M IR R AL B R B A AT HE , BESMincTHERMRKA
K, AAXBBEHIHEER, SEERERARNTEE,

Bk, KB BRI ERBAR., MERBRBERES, FEIRAK, BWEEAAN
&, B NERE, FEALK. HRLEFNIAERET W 5.

4 it

M TUER BN R H AR, KA 2 MR STHREREH EHE
B, RHERMNFAERKNMEREANR, W/E RS AN HUAERR 2K INRIEREME 60.6%,
T BRI R UL TP AR AR 50. 0%, 46.2%, PORERMRERASR; EREHAERKME
RERBER (71490, REREBRFLBY, M DMRERE™E JLPFHRRAERLT), AfmEk
EREERAE, FBUKEERRRIAUFRZE, 89. 50 KRRV EREY, HhaE—4 HRK
K, BRGEREK CRERER), HMFEEM, MK BAKEFZREETRTRRKE, Xt
IBAFERA, N5 IRAEKAC B PR PIAE R M5 5, RT3 & RN S0 Kohn 56 B2 e 25
BTG K P IUERAR R, SUERERBRAESN, BEFRSETRE, BRI KERER,
oz 24 b0 5 i B e U AR R
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