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Abstract

A flow-through thin layer cell is designed and fabricated. A rapid and sensitive method,
based on the adsorptive accumulation of chloramphenicol at the electrochemically pretreated
glassy carbon electrode in the above mentioned thin layer cell, for determination of
chloramphenicol residues in fish meats has been developed.

Chapter one presents a brief overview of thin layer electrochemistry, adsorptive
stripping voltammetry and methods for determination of chloramphenicol residues. The
innovation of the study is also addressed.

Chapter two deals with design of a flow-through thin layer cell. Electrochemical
behavior of chloramphenicol over a broad range of voltage was studied. Also studied was
electrolysis of chloramphenicol in the thin layer cell that employs electrodes of different
surface area at different thickness and in a common electrochemical cell.

Chapter three was aimed at electrochemical pretreatment of glassy carbon electrodes in
the thin layer cell and adsorption of chloramphenicol at pretreated electrodes. Different
chemical and electrochemical variables in the pretreatment step were optimized and the
surfaces of the glassy carbon electrodes before and after pretreatment were examined by
scanning electron microscopy (SEM). Optimum conditions for adsorbing and then
determining chloramphenicol were investigated.

Chapter four was aimed at development of a new and rapid method for determination of
chloramphenicol residues in fish meats as well as identification of chloramphenicol in
positive samples by HPLC. The new method is based on the adsorptive accumulation of
chloramphenicol at the electrochemically pretreated glassy carbon electrode in the thin layer
cell. Calibration graphs were linear (R*=0.998) in the 9 to 9500ng/mL concentration range. A
limit of detection of 1.5 1 g/kg was found. The repeatability and reproducibility were
2.2~16% and 2.5~3.4% respectively. The recoveries of chloramphenicol from five kinds of
fish meats spiked at 7.5~30pug/kg were 33.6~97.6%. A simple HPLC method with a limit of

detection of about 8ug/kg has been developed for identification of chloramphenicol in



positive samples. There is an excellent correlation between the results obtained with the
adsorptive stripping voltammetry in the thin layer cell and the HPLC method.
The innovation of the study is as follows:

1. A simple and convenient flow-through thin layer cell has been designed, which
employs a large area glassy carbon electrode and is easy to fabricate. The working electrode
is placed face to face against the auxiliary and reference electrode to lower the resistance of
the solution and improve the performance of the thin layer cell. It is convenient to renew the
solution and the electrode surface in the thin layer cell since the flow pattern is adopted.

2. Electrochemical behavior of chloramphenicol over a broad range of voltage was
studied.

3. The voltammetry of chlorampheniclol at glassy carbon electrodes was improved on
the basis of the adsorption of chlorampheniclol at the electrodes pretreated electrochemically.
Different chemical and electrochemical variables in the pretreatment step as well as
conditions for adsorbing and determining chloramphenicol were optimized.

4. The adsorptive stripping voltammetry in a flow-through thin layer cell was applied to
the rapid determination of chlorampheniclol in fish meats for the first time.

5. A simple extraction procedure was set up.

Keywords: Flow-through; Thin layer cell; Adsorptive stripping voltammetry; Fish;

Chloramphenicol



T L EX)
E—F gz

1.1 EBEERBLZE

V2 R AR T S e Tl 60 AEARAIIIAS BRI o ERHAR ANV AR LA pL)
BRI 7E AR R TR — N2 0 (2~100pm), T sl A0 0 s A BRR A8 K H A R TR
W SE WAL A/V, TXAE TR AR JEL IR IR 8] 50 AR AT it 56 4 LA
1.1.1 BREEEHEH

il L LAl b
7 : T _/ \: :j \ [
o o Al Ii-"w‘-\) [ N |7/— il 1 . 49
7 7 I N7 )
v N \ v
e | [/ LA | 5 % b b B 1rl"; L !/
7 o N2 v
i) % R Bl —4 NS
Z Z klé & _) \\\ 7
, 2 . N7
4 "'-.l' ¥ {r’):} —- bl \E_'."/ "\XJ) X !l%: \ /
TR o -
(A (B) (©

A 1-1 BEHREANMNEE

Fig. 1-1 Schematic diagrams of thin layer electrochemical cells.

] 1-1 Jfro 4 o H it s i Il . RO I E (A (MRS AT LR
W, Z LA B R 2 = 2 Ah, X AR Z AT BT 2 LRI 4 Bl A
AR 3 A, 27 e AN ) FELR 3 A R e R R AMEAR B (3] 4 25 5 B0 R e 1P Fi 3
PO M, JEok, WFIUE R EZ M G RVE T SOk, K AR RN 2 LG A A R
A, BB HARBCE R Z = b (B PO, S RE AT BT R A AR AR . 55—l
FAETAE. SR BRI BAERZ =N (O, BT RS (1 2 I B2
TRFEH B AR 5 TR A (R — e B RS, LAk S AN HUZ 2 R4, TR S A
Ll MR SR TAE fa Al
1.1.2 HEEHLFEE

S PP | 40 5 (0526 I 6 S T4 BUR (P, BT L << 2D, sl it



T R R S | [ I, AR T, R AR IR 2247 0 B ek MR 2 i
W AARAE

. n’F2uVC” , .
j = POVe QR
P 4RT

. FVuC” NI
i, = A3 7
2.718RT

] 12y SR () it AR e B R ) B, [ 123 AR ) i R A 2
M R 2

1.0F

0.5 ,_:
i 0
0.5 +0.1 0 -0! 1
E-B%/V
1.0
B 12 FeuRtEE R AIIERR % B B 1-3 AR R i 2
(RIS M) (EXEEiTN
Fig. 1-2 Thin layer cyclic voltammogram Fig. 1-3 Thin layer stripping voltam-
of the reversible reaction.

mogram of the irreversible reaction.

A N, SRR AT O B T R I e A A

3 3

_ N2z L1 .

i, =0.4463———AD?v2C [IBU AL
R2T 2
3 3

. an?F2 - | . .

i, =0.4958———D?v?AC ANALI N,
R2T 2



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

