v
Wlwidmsunsasniamsgiuzmnss laaauuay lalasnunloseon lod lao 194 Iuihauins

4 ‘& 1
younysn latdreTusoussrunsue lu'lad

@ A
T AIFNUA viuwaaaina

a

%mﬁwuﬁﬁyﬂudauwfiaeuaamﬁ%’fﬂmmwﬁﬂqm3ﬂ§mm13ﬂawﬂ1aﬁmy§ﬁmcwm
AIBUAN MR NL
AMZINGIANANT  PAINTANIINGIRY
Umsfnu 2548
ISBN 974-14-1937-6

a a o a @
AVANTVDIYWIAINTUUNIINGINY



A NOVEL METHOD FOR THE DETERMINATION OF TETRACYCLINE ANTIBIOTICS AND HYDROGEN
PEROXIDE USING ANODIZED BORON-DOPED DIAMOND THIN FILM ELECTRODES

Miss Nattakarn' /Wangfuengkanagul

A Dissertation Submitted in Partial Fulfillment of the Requirements
for the Degree of Doctor of Science Program in Chemistry
Department of Chemistry
Faculty of Science
Chulalongkorn University
Academic year 2005
ISBN 974-14-1937-6



Thesis Title A novel method for the determination of tetracycline antibiotics
and hydrogen peroxide using anodized boron-doped diamond

thin film electrodes

By Miss Nattakarn Wangfuengkanagul
Filed of study Chemistry
Thesis Advisor Associate Professor Orawon Chailapakul, Ph.D.

Accepted by the Faculty of Science, Chulalongkorn University in Partial Fulfillment of the

Requirements for the Doctor's Degree

................ e i ... Dean of the Faculty of Science

THESIS COMMITTEE

........................ ﬁ””j \ .Q?Tfﬁ..@..‘.@hairman

(AssociateProfessor Sirirat Kokpol, Ph.D.)

(R — e =Y .. Thesis Advisor

(Associate Professor Orawon Chailapakul, Ph.D.)

v f\,,)ivm«g}w/uwzwm‘c/’\
...-.-..~....-/(

%}/ ..... L.-.-.~..Z>:‘.Zf....r\/lember

(Assistant Professor Narong Praphairaksit, Ph.D.)

(Assistant Professor Duangjai Nacapricha, Ph.D.)



aigniug niuilesaanna: 35 InidmiunsasaeiaasufFmanss laadunas lolasoules

oo lod Tag 1942 A AIdusve umas i Tanld e Tuseudarnisie Tu'lad (A NOVEL METHOD
FOR THE DETERMINATION OF TETRACYCLINE ANTIBIOTICS AND HYDROGEN PEROXIDE
USING ANODIZED BORON-DOPED DIAMOND THIN FILM ELECTRODES) 0101367115 n11: 3.

3. 939330 FBANINA; 149 Wi ISBN 974-14-1937-6

¥ '
@ A '

a a = =< ) uf Y a7 o 3 4 1 [
nuATetiNymjarenezAneImathan Wvhilduusve uness i TaUde Tuseudarimunisdanls
] < a - &4 o a o A Y
Toun I Adusve anmas i Tardas Tusoudaiumsue Tuladuazd I duunsve anws i Taddae
& ) 13 - 4 o o/ g as
Tusoudsriunisdanlsdas Iasdomanas lyo Tuvesaie U 19dmsumsasadamalfimzmns:
a o =} ad a ¢=IQ‘J‘ a Jd
lyadunazlalasounleseen’led  nmsanyuail iihwesmsifiuzmnss leaduid il dusves
= & a =~ sa o s s s
st laddreTuseudaiunsue uladae laaan Taauwnumms  aduwendu  vazlomeswesius
a a d& 1 g g = = S a S w
andalasun InsnsWasaenuszuuaiviamani i | Seuieusanisnaaesiaeleadn Thaunumuns iy
o & ¢ < - - & A A v
P Iihnaradmsvenuuaz i i Wduuavesnss i lad e Tusou P I Wansve unssiladdae
& o ] a -~ o o aaa a o ac
Tuseudsimmisue Tuladoz Iwaves leadn Taauu Tuunsud s mlisnesndiaduvesmsifiue
a "o v Aw @ 4 =t =) 19 af a 4
winse lyaauuuy lddunduidasunas Wdayisnszua WihgagawonSoudisududa Tufhnaadasueu
u‘/‘ 4 P Al e J ) o @ @ ad
wazdn hiihannaveawysitladdaelusen SidandnawsmilihlszgndldiunsasniamsUfiue
a o ' = Wy = s 7 o A A a o '
wnse lynauludredwownTomas 1018 nnsfnwides sudmsndufuvesnsnasgmiidn ludedis
' P [~f A nﬂw o = < d‘u‘!’
wudwamsnaaes Ididuiumels  uepvnidwimsdny il lWihveslalasoulesoon ladiian v
al o ~ Y & o 3 P ~ ] a a s
Wavuaveunys i laddre Tusoudsimnsdauwlsaan Iasiismenas leo Tumlosadlomaiia lenan Tauny
= sa o & 1 o o = o = an a o ' °
w3 ez Iaddueatudrenusruunisnsanianiual iy TaoiimsAneiisnisedoudn Iiihnewinn
aands  Aimsasemanil i gazdasdaulas narssezn i lnsidlon lumsauas TunaGomeanys
Ty lumoisaiomanzionnzand miunineseudalWihdanls suitehnsinmaves pH nazszuy
ad s w s A = o o s s & o @
aianIns laduaziimwesieman nyimmzandwmsunisasanialelasouesoon’lad st luih
@ £ < @ S a " a @ 4 @ '
aands lihlszgnaldithuszuumisasiniauounle Tsnmindedsuszuy aiusniu  Femsdendnamise
o QYo o ¢ 79w o oA
i lihlsggnaldiumisasaadalalasounlosoon lad ludaedweuas o (ainie)
ondaiihimsdide Ao masfnedunsisnszndn Jaggregate, (H,TPPS), waznedwoduuuney
a Y . ' [ e
loooiin 1dun Triton X-100 Az PEG 300 wunmunasnues J-aggregate, (H,TPPS) , MU Triton X-100 tag

PEG-300 idumasesmunelvinalnasuves J-aggregate, (H,TPPS), inmiseFuionalnvestfisuisznine i-

aggregate, (H,TPPS) , l,mzwaﬁmaimuuau"laaaﬁﬂ

"

a { an v AL S 2o A
AW DN Mule¥elida.... AAYMA  WaMeARanaRN.
; A f 1
a o J </ <
TVUNIB Y. D awilaFeernsontsom. . E25arlrse 4 S



## 457 38129 23 : MAJOR ANALYTICAL CHEMISTRY

KEYWORDS : MODIFIED BORON-DOPED DIAMOND THIN FILM ELECTRODES/ FLOW INJECTION

SYSTEM/TETRACYCLINES/HYDROGEN PEROXIDE
NATTAKARN WANGFUENGKANAGUL : ANOVEL METHOD FOR THE DETERMINATION
OF TETRACYCLINE ANTIOBIOTICS AND HYDROGEN PEROXIDE USING ANODIZED
BORON-DOPED DIAMOND THIN FILM ELECTRODES. THESIS ADVISOR : ASSOC. PROF.

ORAWON CHAILAPAKUL, Ph.D., 149 pp., ISBN 974-14-1937-6

This study focused on the use of modified boron-doped diamond thin film (BDD) including anodized
BDD and chromium (I11) hexacyanoferrate (I11) modified BDD electrodes for the determination of tetracyclines
(TCs) and hydrogen peroxide. The electrochemistry of TCs was studied at an anodized BDD electrode using
cyclic voltammetry, flow injection (FI) and high performance liquid chromatography (HPLC) coupled with
electrochemical detector. Comparative experiments by eyclic voltammetry were performed at polishing glassy
carbon (GC) and as-deposited BDD electrodes. The anodized BDD electrode exhibited well-defined
irreversible cyclic voltammograms for the oxidation of TCs with the highest current signals compared to the as-
deposited BDD and GC electrodes. The proposed method was applied to determine of TCs in pharmaceutical
formulations and egg samples. Recoveries of spiked standard solution were determined. The results obtained
were satisfactory. In addition, the electrochemistry of hydrogen peroxide was carried out at chromium (II1)
hexacyanoferrate (11) modified BDD. electrode using cyclic voltammetry and flow injection coupled with an
electrochemical detector.  The effect of eleetrode pretreatment and electrodeposition methods, and the molar
ratios between chromium nitrate and potassium hexacyanoferrate. were investigated to find the optimum
condition for the preparation of amadified clectrode. The effect of pH and electrolyte/buffer systems was also
investigated to find the optimum condition for detecting hydrogen peroxide. The modified electrode was used
as the amperometric detector coupled with flow injection.  The proposed method was applied to determine
hydrogen peroxide in pharmaceutical formulation (disinfection solution).

Moreover, the study of interaction between J-aggregate, (H,TPPS) , and nonionic polymers including
Triton X-100 and PEG 300. The CD spectra of the J-aggregate, (H,TPPS) , changed to the opposite sign CD
spectra in the presence of Trion X-100 and PEG 300. The mechanism between J-aggregate, (H,TPPS)  and

nonionic polymers was described.
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