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DESORPTION OF TETRACYCLINE IN SOIL INFLUENCED
BY SDS

WANG Yong-li, LIU Jin—yan, WANG Lu
(Inner Mongolia University of Science & Technology, Baotou 014010, China)

Abstract:High Performance Liquid Chromatography (HPLC) was available to detect
tetracycline(TC), chlorotetracycline (CTC) and chlorquatrimycline(CQC) simultaneously. In this
paper, HPLC was used to analyze the desorption of tetracycline in soil influenced by sodium
dodecyl sulfat (SDS). The analysis was performed on a C18 column (3.9 mmx150 mm,5 pm)
with a mobile phase N,N—dimethylformamide: water: phosphoric acid solution (2 mol/L)=28:
70:2. The UV detection wavelength (N) was set as 365 nm and the column temperature was set
at 35 °C. The retention time of TC, CTC and CQC was 1.40 min, 10.64 min and 8.62 min,
respectively.lt was found that the surfactantSDS accelerated the desorption processof single or
mixed tetracycline. If SDS concentration was 6times of critical micelle concentrations(6cmc),
the desorption efficiency of three tetracycline antibioticsreached more than 60 % after 10
hours.

Key words: HPLC;Tetracycline antibiotics;Desorption;Soil.

1 PUBR 2R P 2 W BAT T B A T
AT 0 = B A B A T R T EL A% A
B, 2 AR RS IR 40 6w dh el ik
HEANMET A X A" A 033 (8] i sl 4 i e

I 75 B #7:2018-08-06

EE&TWHE: BROAMAFALFTHAR
(21463016)
E—1EEEN . EF H(1992-), F, T 4 H M
AR AR R R @) B AT

Prdo o + IR G g, ST N2 82k
LERA VDA A PR A PR 9 Al 1 e 2
AR, BIVRI FH 2 T 35 1 700 49 9 R O UKL 1 Y
W WA 25 28 W s ey 8 i 2R D R RS BF ST 3R
WA I g 1 T ) B A 2 e W R R R T
A B AR SCR B e AU L T L s 3 B
Py EDRL b UL =R PR R R A R U R B
B MR R, R OTIE T 7B B TR



www.chinacaj.net

-34- EH % SDSAEA T R P w R K 2l Rk Ak
5 SDS B FER T, S8 vh DU PR 2R 26 20 4 10 fit Wl ==

punad)
[y

o

1 SELG R4y

L1k F 508

N,N-ZH S BERe NG BRI R
WML AN LB (b e, R KU Ak 24 0 A
R, &% R (CTC) (2 19 4 % &K (CQC) | MU
Z(TC) (¥ M k4l Sigma 23 7)) . B R (6 3%
1% (e2695, 5 [E Waters) ,
1.2 B &4

354 . SymmetryCg 3.9x150mm, 5 pm (35 [
Waters) ; it 2 A8 : N,N— " FF 5 I i Jiig - 7K 22 mol/LL
WEIR VA =28:70:2; 2AMIE I . N=365 nm; {T
i35 C i ; ImL/min; #FAEE . 10 L,
1.3 K H*E
1.3.1 A5 EE G4 &

- BERE SR A B K R BT, A T R )2
40 cm AEAT . R BRAR ZEM I d 3 S 2R I, 22k v Ak
AR BR KA B 1 50K 12 145, W45 pH
6.3, R MAE & E RS AT VU IR E 2 5R

WHR SRR ENEFHRERTELL 1:1:
LIRAHL], FREURA 259 (B0 B —Fh254))
4 0.0038 g, il A 20 mL 7K 58 2 & fif , i 2 mL fil
A 380 mL ok OB, ¥R G, Fhlt 1 mg/ke
PUIR 2 21 O B

A3 I 100 mL ) 1 mg/kg VU IR E 25258 6
CEET WA 100.0 ¢ AL B AW, 5 ) 4
PRSI FE IR G 5] A H R KT R AR T,
B2 dHER e L, T RO E =
T RAF 50 d,
132 ERWEE

FH B 7 2 1 36 7E 75 SDS 19 eme=2.1 g/L fic AL
WE N1 eme.2 cme 4 cme .6 eme 10 eme Y52
]I P, 2 BIFREL 1.0 g PUBRFE AR R i5Ye
3, A SDS ¥ 20 mL, FH 58 71 B PE 2% i
WERIFEEN, —Bf M2 5, # O L
W, 22 R AT R S R v A8V R T A U A
BRI Cpo

LB KA SDS i, A 1.0 g BEA
TG L PR GG HE g,
HEATREIN, AR as (g, A DAY 04 T AR Ry
Cpso

it s gy [ 17y R
L

A Res 25 W) 9 ff W% Cp N IR T &
P50 1 25 W e 1T FH 5 Cps A A SDS 5 24 W) 1 1
TR0

2 R 51T
2.1 HPLC ME=F WA EZ LY

WU BRI

(1-TC, 2-CQC, 3-CTC)
| EMERELEAY S B G

P 1Al LA B N N=— B 3% B R 7K 2 mol/
L I 175 W =28:70:2 (M B bk ) A A Ui 81 AH 43 &
RO AR Wk T 3% 55 A SCHRU™AT 0 . = Fp H b
YRR F R IR R e HR o
F O HIUIR L B B )R 1.40 min, 25 7] 4 8
ZIAR B A  8.62 min, 4r%5 A4 B ]
10.64 min,

AR ZMESER SHERE T WABELED
A B RO i LMD TR, X =
FhAk A8 73 S 64T 200~500 nm (948 Sh 3, DUER
R M4 RTE 260 nm F1 370 nm A FBA 4850 A W
Wl | J5 M.Socolic® 5 NARIE |, 43 M7 DU 3 4 5
F I E KR 365 nm, #AS SCR M 365 nm 1
SRR

T 2 PF R R 2 = 2 5 A A ofe il 28
SRR TAE I3 1E 1~20 pg/ml ¥ FE 5 R
LM R RAF, MU RBIIIRF T 1=0.9990, 4%
R LYE RN y=2208x-1076, 2 [1] 4 55 % £k
5 N y=931x—65, DU R MLt il y=
48x—-157,

FEMATE SR T, o] DU DU 3R 3 22 n] 4 86
RMERHE PR E R, K258
MR R AR, AR BRI 1.30 min 5=



E£3EF1H

g IR IR IR

www.chinacaj.net

*® 1 -35-

Fh 259 iR A B Briml 2 04 08 84 B ] 1.40 min — 2,
I FH R Tk 0 s Sk, X IR AR R R
WA REVELT 2 B 5

B2 MAREMEE

2.2 SDS 3 tEHR MR ERERIER

FE AT WIBIE 9 Hh B 280 3 1 R R R AT T 0
OF - o KL B TR B (SDS ) 1) fife I 880 SR e 0y, DY Ik
AL R SDS A R 245 4 ik Wi 1) 2 S PR, 1A
4 (HHER 1) S i W 55 Bl s ) 1% 28 Ak e &R e i
SDS MR E N 6 cme., AT UL, Bl 5 2 160 1% 1 50 4E H
B[] 19 A A W 2R G K Y B ) 10 h B i
FIRF] 72 %L -, IE K R R] 7 R AR A
Ax TS (SR 1) 2 3 T 4 70 W B I s B, 1R
F[E] 4 10 h B, SDS (Y9 BE IR 2 6 157 eme, ff U
FIEALEFFAAE B 5 72 %L I,

LR S ] B LV

B T R T L .

s A 3o 1 g '-'[-F e
= : u

1tetracycline(TC), (2 ) chlorquatrimycline(CQC),
(3)chlorotetracycline(CTC)
3 =ZMORRGMEEK

U IR 222 0 25 0 o o e 3 -
CONH, Fli ¥25E C-OH(An & 3), Befg 5 3 (1
Koy T A5, W 456 J180% . SDS W I & T
FETEPER], 3 BRI P A R
H (W] F fer A B AR £ SDS R A B8 0% BURL AR
TAHER R 5 WA g B0 24 - e AT DU IR
KLY, 25 W A0 f far , (B & 44 -OH FI-NH,
PR PE L AT, 5 SDS A Ak M Sk BEAH B 51 Y A
KW IV E T TG PR R AR R Sk Ak, Rk
TR B Z R R ), R SDS R AT AIE B,

PUF K259 v ik T 5 3 S s/E A, 5 SDS
Z AR R B s, DT SR T 24 9 1 i W
YERL,

T A T VR T — 2 W AR B ) A RE o
B, BT e R 25 5 SDS M HAEH A E] 10
h ULE B R 72 %, AR AR B AR
A5 (A SDS JE B— 1> 58 B 19 I A e L 24
Yy, W B R WA E] eme B BRI A BT A%, (HTE
B IS TN 6% 528 235 51 4 £5 09 eme B filt IR %
iRE 70 %VA &, S IR R 6 £5 89 eme B A
RILA FRFE AR,
23 M=FMOUREREAHYHBRRIEA

DL BT RLUE 000 M ) SDS X P 3 2= A
e /e, JF B0 T W B ) RD SDS ) ¥k
I, PR =R R RGN R, &R, %
&R AR LIRS, AR5
0.0062 g, KHF5T SDS X ik = Flt 25 4 ) ik T R
& 4 FnIE 5 BT 0L f# W s 1Rl SR 10 h F SDS R
h 6 cme BRI ACR FEAANAE | Ui I G AR R X =
T2 R Gl EL AT B0 ) AR AR 335 8 T 60
%L b R RO R AR, LT
TC>CQC>CTC, M =Fh25 Wiy ast kA (niE 3),
EMEHERXHLNAREZ T —1-0H &, &8 KN
eI R £ — > =Cl, fi W PR RE (19 22 5 7T g il =
PUAE R 2 551 MM, sk IEGERSE T Y38
B IRPUAE FAE I ) U B/ AT Sy % 3 I A
ok R 22 (R R R, AR R
W R (A R e i 25009

(LA
L

[l
(1-TC, 2-CQC, 3-CTC)
4 ZMHAMEENBRAEEMENELXR



www.chinacaj.net

-36- EF A% SDSAEA T L3 P wasnk £ 25409 R4

-8

(1-TC, 2-CQC, 3-CTC)
B5 =MAYRESHMBRYER SDS REMNTLXR

3 &R

AR SCRI) FH v 00 AH 2 3 3 [m] s T = A
WEREEPAER AR SHFERMENEER, IF
LR H 915 - 22 18 3% PR ) SDS X PUFR R V5 4L Y
TIEHAT TR, & B SDS 1T LLA SR #2524
Yy i AR o > A e AR B IR] SR 10 b, 3R T 1k
FIRHEE R 6 cme LA LA, S A 3] 60 %,
FIH S 795 AT LA R B g = 9 PR 2R 2R R
FE - SR TR R W AE

£ % ik

[1]Kim M, et al. Prioritizing veterinary pharmaceuticals for aquatic

environmentin Korea []J]. Environ. Toxicol. Pharmacol, 2008, 26 (2):

167-176.

[2]Sarmah AK, Meyer MT, Boxalla BA. A global perspective on the
use, sales, exposure pathways, occurrence, fate and effects of veteri-
nary antibiotics (VAs) in the envi—ronment [J]. Chemosphere, 2006,
65 (5):725-759.

(3100 B 7, 40 T 13 oy DU PR 38 40 A 3R 35 e F 5T 3 TR D). B A5G
15 % 5 BiiA,2011,33(8): 81-86,91.

[4]Glen RB, Helge R, Deborah AG, et al. Pharmaceuticals and per-
sonal care products (PPCPs) in surface and treated waters of
Louisiana, USA and Ontario, Canada [J].Sci Total Environ,2003.311:
135-149.

[5]Edwanrds DA, Luthy RG, Liu Z. Solubilization of polycyclic aro-
matic hydrocarbons in micellar nonionic surfactant solutions|J].Envi-
ron Sci Technol,1991,25:127-133.

[6]Park JL, Abriola LK, Weber WJ, et al. Solubilization rates nickel
in micellar solutions of nonionic surfactants [J].Enviro Sci Technol,
2000,34:476-482.

(7106 F 5, 2240, J7 W67, 45 iR BORCRH € 3% (W) e 0 2 AmDRE v =
Al A 2 )40 098 5 B .2009,21(1):26-27.

[8]Sokolic M, Filipovic B, Pokorny. M. High —performance liquid
chromatographic procedures in monitoring the production and quality
control of chlortetracycline [J]. J Chromatogr A, 1990, 509 (1): 189—
193.

[OPEIRAR, XU 2, B M3 A4 106 1 ) 0] 1 958 v B B Sk AL E /Y
M AE )] EHUA R 2% 3,2013,38(12): 931-935.

[10]Bettahar A, Schafer G, Baviere M. An optimized surfactantformu-
lation for the remediation of diesel oil polluted sandyaquifers|J]. En-
viron Sci Technol, 1999, 33: 1269-1273.
(1124, A A Bk 2 Dk, 25 AN ) 48 g S 3 08 BR /AR B 7 3% 1 i )
IR R R WL T e 7). 5 4ifk T, 2013,30 (10): 1102—
1107.

(12508, 1 T4, Shmm 0, 55, B8 R I A Ak DU 34 3R 2 0 A R R UK
[J], 7% T8 741t ,2014,8(4):1503-1509.

[13]5K 55 U B 32 2 Bt A 2R 7 08 v A W B /A W A7 S BF 58D 3L
TLARHOR R, WA 018 302014,





