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Fig.1 Cyclic voltammograms of 1.0x10> mol/L DOC
on the CCBPE in the absence (a) and presence (b) of
2.0x10"* mol/L SDBS

Supporting solution: B-R buffer solution of pH 2.0.
Accumulation time: 180 s. Accumulation potential:
—1.300 V. Scan rate: 0.100 V/s. Quiet time: 5 s
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Fig.2 Chemical structure of DOC (A) and the illustration of the surface activity effect on the accumulation of DOC on the CCBPE
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Fig.3 Cyclic voltammograms of 1.0x10> mol/L DOC at the
CCBPE in the presence of 2.0x10* mol/L SDBS Scan rate
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Fig.4 Cyclic voltammograms of 1.0x10> mol/L DOC at the
CCBPE in B-R buffer solution of different pH

pH (from top to bottom): 1.8, 1.9, 2.0, 2.2, and 2.4. Other
conditions are as in Fig.3
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Fig.5 The plot of peak current of DOC vs.
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Other conditions are as in Fig.3
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27 B B ) B AR

2.6 FiLIe
5T SEBR IR AK IO KRR R E UL S A B e



%5 TRNMRESE: SR IE RN T B R AR AT A B HAG 155
5.0 5.0
A
45| B
45
40
i 35 N i 4.0 B
E 3
o
E 30t E3sf
@] @]
8 25t S
¥ # 30
2.0
15} 251
1'0 1 1 1 1 1 2.0 I 1 1 1 1 1
-0.9 -1.0 -1.1 -1.2 -1.3 -1.4 -1.5 80 100 120 140 160 180 200 220
Hi {7 Potential/V fifA] Time/s

Kl 6

e L35 T 4 HL 7 (A) M SR R[] (B) YOG R

Fig.6 The plots of peak current vs. accumulation potential (A) and peak current vs accumulation time (B)
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K1 AEEFWRAE DOC &M f gy FHkE

Na“. NO; PO4 S A I AT 7 A B B Tab.1 The effect of co-existing species on the
: : . detection of DOC
SR, 7T BB B T 32 G B i) S AT, — S HL o1~ (e s
S R B B 7 BL G T R0 95 A R 14 19048 L4 Fm Mo
T 1 230 LRI 2 Coroxisting species  (umoyry ' chanee®
Ca*", Mg*" 100 +2.1
2.7 EiREmAPIRE=E DOC Byt '
IREFERPIRE B A4 Na®, K* 100 g
W T RN 0 H A 2 D VR N TR K M K AR R NOsT, PO, 50 +1.7
DOC i, KFET SE ] 0.45 um ALIEREIE, RIE Ascorbic acid 20 -19.8
B S ml BRSS! B-R 25k (pH=2.0)iR &, W5 Diethylstilbestrol 20 -28.5
RS CV Bt FIIFRES ST IR 2). Cllh 20 237
\ . " i M i -16.
TR AT A7 FLAT R O Tachie green 20 102
F 2 EZERRAEVKEERNNELSR
Tab.2 Detecting results of samples from fresh fishery water
B Samples Ko e W] AR RSD
Detected (umol/L) Added (umol/L)  Measured (umol/L)  Average recovery rate (%, n=5) (%, n=5)
A AHH Not detected 5.00 5.09+0.29 102.32 4.54
B HA i Not detected 5.00 4.87+0.32 97.44 5.16
C 1.23 5.00 6.35+0.38 104.44 433
D At Not detected 5.00 4.93+0.34 99.12 5.12
E At Not detected 5.00 5.36+0.52 105.28 7.97
F 2.09 5.00 7.32+0.29 102.2 9.51
3 B i) B-R ZEuh¥Ai T DOC %4 1T, 2 L AR

CCBPE TAEH#; I, DOC HA REHE bk,
PR T T ROV B PR [FEIAE T, SDBS X DOC [ HL

A EAT W 2 R iR . SDBS Jt

£, 1€ pH=2.0

Anl A, AR

Eﬁm,«ﬁﬁ?, DOC
AR I PR AT 34 4.5%x10°° mol/L, AT LABTHRIE 1y v 1k
22 o W R N FH TR K b KRR ) R R ARG
W, B T ESR. SRTEN. S, Jeikae
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Voltammetric Behaviour of Doxycycline in the Presence of
Surfactant and Its Determination

ZHANG Xuzhi', LIU Wenwen”, DING Dongsheng', GUO Mengmeng', ZHAO Jun', QU Keming'"

(1. Key Laboratory of Testing and Evaluation for Aquatic Product Safety and Quality, Ministry of Agriculture,
Shandong Provincial Key Laboratory of Fishery Resources and Ecological Environment,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071,
2. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266003)

Abstract The effects of surfactant on the voltammetric behavior of doxycycline (DOC) were
investigated using conductive carbon black paste electrode (CCBPE) as working electrode. A new
electrochemical method for determining DOC in aqueous solution was developed with the help of
surfactant. The electrostatic interaction between the DOC molecules and the sodium dodecyl benzene
sulfonate (SDBS) by self-assembled on the surface of CCBPE promoted the accumulation of the analyte.
In B-R buffer solution of pH 2.0, the presence of 2.0x10* mol/L SDBS significantly improved the
sensitivity of detection of DOC. In the presence of SDBS, the voltammetric behavior of DOC was
investigated by cyclic voltammetry. An irreversible and adsorption-controlled electrode reaction occurs
with 1 proton and 2 electrons participation. Under the optimum conditions, the anodic peak current of
DOC is proportional to its concentration in the range of 1.0x10 —2.3x10"> mol/L with a detection limit of
4.5%x10"® mol/L (S/N=3). Inorganic ions do not have negative effects on the determination, while organic
molecules have positive effects probably due to the competitive adsorption function. The average
recoveries in the range of 97.44%—105.28% were obtained. Thus, the developed method for the
determination of DOC possesses advantages such as simple operation, fast response, low detection
limitation, good recovery, and repeatability.
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